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lhr. rlvnb nbttrrr to potlo rolffi,6lnD imn l|'th
fntndns ralcn dlrr Chlot'llh tG! b b. nI Orotrofytr b
flplr rgaotls rofvtta, tlh fo{ilr rn nl& rtroqgc. In prclilo

rolrrrtr f*rr dtroalr$an mrtrntl rrr s.*,t.rP
Ilrrtbc rvldrrp fu th. Doof rclvrtion of ralm ln b eDrrrlr

of bltogn UOfry srf f,Fcr tfte df^colrilon oubl of rd,&.
th. hytrc3;r hrl.tdo rr nI aatdr ln nrt nfpolrr eryrofilo aolvlrb

rntt hril lhl r$ib ostrr

EI

ttlr bfag thr rrvcrr of ttrt ln fptlo rol,nttl trh fiurf rid
rtrrtgb hry r.l,tb IUUUCA boad ts rolrut nlclrtc s tbrlr
ntryrtlbrf

(rr) f nrnrt al W sg\rif,is nF-c{pn nrrrq

mtlhoaE

Ecrrrwp lt lr ln thr il.fil of rrrtlon tln$r thrt ryfils
of ltr Upertm of @ rolvttiln brr Drtrrl E il fhrffibf.



?.

lbr pmtlvltf of en Elm tr.st [n&ugl lr rrtr d

Cfrrte3 lr dlpolc lprstto rolvatr tbm ln protlor fi! to tb Scmc

of @ rtrblltra€on, llG r+rtlff1 r{Dod,fi orte$ort

n D demr lr fd tin firtrr |a dbt}vf lllhddr tb ln

athofr rt crrbn o( to OF, O.IAI d Oo1i197 Stdlrdl,yr brflel

toil, qlrtltfanfy rcCrsara rr qr lpor rffd.nfilru rgeita ln pro€o

colntq lrrcl o fbr crs Urr ltdbrl dlrtl s?rllrhl,r orl pwaf r gDod

rfUartlq egnfr for drfll tU:rtlnr rrprdrfly lf tftr rd,A

emapra fr poatrd Ifor br* laHfng tf rlt&c ral,f-rcnef4 or

rdd n* br. rcrctnsb6tatp
b lFotlo to dfpofs epd'a rolrrrt alrpgr fC 3ne d gHAr

nortlm fmlvfry nlds rucSoptLlm or olrrr la l^rrrr la

rnottm rrtr of tb c* of ld Urq tb clrqr ln rrrtr lr
grretrt fc rDLr nlo of lc rolsfrufffty.fT

tlllbr er8 Psbr hrtr rttrlhltri th|r rDDr ohnp tr tb
tx|i.vfty of rd,l rnlmr to thr rwef of @
rtrbtllntlon; rd b peulbfr rtclo hfdnnr b plrrtl'o of El.l
etoil fn dBDofrr rprutlo rolrutt$ ttry ocl& lbet th. hffy
rolrut 4Dof.r qr mt b. rbb b f,ft oloml't rnd r rnl"l Glc
hS rqr llt rd btrr ffi r lrngr, Dolr*tdL Gfl D tbat tb!

rlnt a br ruvtrrArC u bvfqg blo la rhloh r roll ctoo lr
Doot'ly rolrrfrll md r lrrgt nfm brtt* rofvrtraL '!hrr mt m\y lr
b ctrq. ln rtrEllrrtloa 3mtrt ftE [rl1 olmr trrt rbol lrr3rt
plrrtrrltr trdfiln rtrtr rbuld b. ill rlvrtcdl ro thar tr {b
polelbllltt thrt thrr rsr El etrDillrd |a d$cfrr rprotb thrn lr



L

lmtlo rlratal ruiliilq la thc othdp5r of roill,ntlon b.frf,

fnrrll both $r ftrH.llratloa of tb ulo rd rtdlllrtlm of

tha trueltloa atrt+
In e rtcd scritr of t{porrr Frrtor ld c'rrbt lrvr

rttqbd b put th. tlrcry d W solvttln 6l tGlD

enntl,,trtlrr baeLol utrr rrfiE hUUrogchondfr3 rofnrl$z oefitllalratr

Sr rntm end tnnrltloa rtrta dlt{vril rfary filu olprrrtlvc rrtr
etrdlcr tn rclnat dan froa t&r b eru{r.lh

fb d?.otr of plvat gru,rp ahagf cr thr rttra of rlrtfm
trt hnlvl4 nlm rrr crdr rnrfbrr hrt tlr .f,rrllbrtun pcltlm
qr br gntly rIt6A Agrtnr thca rffcota orrr br r4lbfnd ln
ttE d@rotrrttn*

Dlpolm qlutlo aolvrntg & rpt rolvetr ealon I rrpcd.ef\r

rnll nlor, rffotlvclJr, to tbt fol rrrctlon rrc Lcr pro@ta<l by

ttcr rlvntr tbrn b protto rolrmta of oqrnhb dLdratrto
grtrnt lhr rffrot of tlhr Sorra of tgtdrcga-bondlng aolvatlo Lr

rf,lrtrl ln th. ff rrLrpsi fbr thrr nlvrat 
"6

(il) lb Effnt d trtslru+lrDoaliltn Sslvrtlor F lfrsro*tltd.tr

b rud probfr of nnboplllld,tz, lrd.cc rmtly !U

l-ffirft rtqltr cnful mrfdmetlm of hUlrosr-bcllg rlyrtLoa.
r nnfoqbllfol$ or{G butr arton of cd'>f >sr[f = Oi=
F->Cl-; Dr.af m $mLa rrd sattfr unl,lilfUo cctnfrts U
rrtln {DIar fc ron r$rtrrb la prut{o r&nt ,l?rrl *nf.
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Jbr ron rD.trt . fD af1nfrr rprtXo mlrmtr, ta clrlr of

cL- > Dr' >' r' br D.G o..ffi: t;fi & rhrrdlrr, r orrrlrtlm
il.tb rpolrrfmblftlyr ln o rolyut glqp Dr irr b r
oralrlrtls tlth rbufcfsf allfbrt { ty @ rlvrtlanr

Eortul nrlcqhlllnttt lr ro a+m*at oa ctau't frobnl
oH ruoh b.fng thr rolvnt d Ethcr th $rDc of ciloa rttrdrl lrrn

tr aUrDfnd EICrpr tbrt thrlr rttrqrtr to alrfLm rutlvlty orrnrll

r*r of Yrlr t'rrtElot { rrlldftUfD

fho fbqpf.q8 affrcrr.fon hr frca n rttQt b {t'h.rlr lu
pmttnai[y tfir rofnnt So.c fb'r r paffcrlrr HD$o .'ri drnlrt0o
Itufi anr tfifrt t}rr ntt n{ dnrlnl orl b ltr oryrel,E or

tmrprotlf tlc'crrtr!.1 rglrdno lntr*rotlonl *loh rfifrilr fc srqrl-1,
roltrt{m of lotu; nlrerlr mil trultlm rtrtrr nd lmilrriloa
sral altrred,rtlsn of rofutr"

!b. Er* of hrghrr lrr8cl0 ud oo'rrcrtrral tbr S rutln
tfD.r rna thrt of rrbrrcrGt nrbn, nr& t$rnforr b t mfdrrf
la tm of roErnt olrdf|ortfoa.



fs

II IloFn$qf qr ltEr'oqht't1q q*i$'St'lpn

It rxtl,m trpr fdt|'rflt nl,rvrat to ih. grrrrrt pmFf
rrrl (r) nrdrcfhfffo rrbr$.trtloil et ntrntrll orrtmr d (D)

lnfrqlUffo asttttrgon rilth nfmtrlpb rurngmt Eoth of

th.r. tDr brrr Drn rtrd.dl la r mgr of rol,rutt 6tta tln fD.

clnrc pmtilof d{polrs rptts .d lol Deirrlty rymtil*

(e) ,lrrarmdPro ,suhtltutlca et FrfirrillFt cEtotr

!hs. l"r tro rfidlo of, trrdof$llls mbrtl,trtln at

rrtlrrird otrn rrrr{l$h b tb rjod,tf of, rDrtrrtr. llhro rnl

th. 8fit mi $ dnfrl, flnt proporcil tt lir5brr rnd Ingstf, *A
rlftnrd tg r$mqnot rortrlr

(l,) fi,tr, rlfioro

nro fuf rehrnlra lnrolrr n@ nrhlofyrlr of r
rsrtrrrb to fbrn r ctoaln lnr *$6h rr$qt rrrtr dth rnffrbfe

mlceghllr b fion tr prceotrr

R-x S R++ X #1* R-Y

rN,h ltl erqt of r ifl!.r *tcdn lm ry Dr rfigltl to

OsfDr t&rylfir la pot|l rolrttr of fdrly hltD dllrfnilrlr ctul,
nrtlcn ln frr noft{$ prtilo.clmtl mil dn of tr efrl



ll.

rof,vat ofrrcr rqrl,n tb ur of prr nrtrtb omfptr" nrr ft.
tatrrt{o.dlrnolrtl,n rdrc of tlrtd,! ed oo-n)rbtr, *toh
lnrulrr r rrerrrr of ln1d,n otrldnitt3 ln tbc tL. antonlru loat

R-X
+-

= RX
(lnurtr
rcr|r)

+l i-
= Rilx

(rolrrrt-
rfrrrtf
trryrtd

(nlrn rn)

J

-

+R+X

br bA oud,e$b lrru Ln tnt trpsftlry nlt rfiFrob ln
rotvolyrlg rlrstls rd nrbtl,trttoa rwtlor l$ rhlsh tb. ntr of

ablrrodntod eqgr la gr.rtrr trsr that d nrbtl,trttm.$r&

\ba1 rrsprd rai oo'nrhs! hen pctrlrtd r qlrdnrpoll

Lilrurdtrtr lor hltdr Gcfrngr nrH,m U flm.S
If thc nb of rlland of trc btcrulpb b rnh grcrtc

tbr the ntr of notln d,tb otc anbolSllrl til tb. rrtar
ttcUnfry atrp bcrr tfr blDlanlr rttrd d r nnlcophffo

c ihr otrbnllln ln rd trb srr|| l| d..l$rt l ts.l.llt*g

(u) fDr sr+Hrrrp

b qlf rdtrrtrl frolll cnctl rtld !t ft rrrlrolSlb
rad dryrrtsr of thr LFfd 5qpr



fa

R-X+Y+ 4Y-R+X-

th|r ndnfrn brr Dn fryrlopA ln tllr of e tlrrltlm
rtrtr f! il|fr tn*rffrg rd bot|f.frr*lC rsr Ft rorrl,lV
rgrrffy fir drao.af rd la rhlch th rrhiLr ctrtr of t&m

fwrlol l$r d,d.lt dllffrrut fbr rul,qu rutlsn rnal nlctlm
edltlon.S

fu uc of llnr filo-trrrEr rrfrtionrnfpr rnfl ltrtso
|robp rffrsts b pmt turltl,oa strt drretc b thldfry
rrrrrtslr latbrrtlon t5 /r7 /r8rlrl#oSf

$l Ene 6n|rl l,r qr frruud !y ilftrnbr rprotlo rokurtrl
thett tt f! by protlol brarra of trhcil,r lrrc &|llty b pnrtr
lor4|ru,u.8158

(l!.1) ?hrstrl.rd hI nqqsrlw of +\fvu+emill

rn rfl'tl. c;dl Lr I o hvlry r vlryltlc rs.tftrct
a th. rrtrrtal crrc*to! r5r1 c b lulo rtnrotr$r ]O.G-d-I'
dt1lr ftrrr ftr rfftl rdognr ltl bd4 coldrdlgr E! nrtnrr
& nolcoOlil|o rrbll,trtlm ttoilil procrllf If dfhot tb 8ilf

c U Sff r6lfrr* Oorrrlrtlm of fi-crtoa rrblltrat dTrrdr

[? ---R-- *]

by r ErttrttF Dfd |r Dt ;oDdr lrrt lbr rflfbot c Sra n il,vlsl



rl

sl d'clLy ttdbr b1 thrg! rmlr* ttrnr tbrc * t f.*
h frdlltrtfry rflfo'tr d U{fffl nrbrtttrrate ftifln fr
FlarnJugrtion or& r|l

ffibnp b trruttion atrtr llrr rctffl of rf\ylfo
oqnG pmrdlng tt bti tir Sd rd fu8 dnfu rrrr ffirf"drrral

b t rtrDl,lb.d tt qfiBotlTr nil htlrmqlfrtlrr rfrctru rafnrrr
In lte otr of tD. hS nhdnl fufffb$H of th. W
pstat trbr ftunc oE tb rfra|rulo@ for
fld,fft tlrE UUrnEag.S f.&

x5-

R-CH:CH-CHZX -CJ,-,.rn,+ Y 1 R:CH:CH=!Hz

(r) mobo+qto srfttilStrn+ rrtb nffi rrklro aqtnaTfi

blorillle rD.ll,trtls dtb trbrl.niln nlmtrrqD{o

ffi Ir n rG,l{oilf Dt of rutl,m orffrHr b rlfyffo
cqlt$l rhld ailfiluiilrlr b flon lD.|'r rrtrrlril ulognrr
(r) btlf +lttf Foarl

tb orilnfur ln tnErdl,rtr of ih qll r&lfn n br

ntrild r r arDnrnil Frld of tbe fr rtnrot r-rS

Y5-



+
R-C H= C H-C H^

3 212

R-cHfDcH-R'
h'-so4r

+
R-C H- C H=C H^

3 214'

S0Z + R-CH=CH-CH-R'

cl

4

lltdfaltffb rttr* et thr f-lod.ttm glnc mmd, enAnrf l rhllo
rttroL at tb 5-pceltlou gl,ra rcrrrrqgd pmnntr thlr uembr
of @ fr rhrfenrtdlfof t1rd fe ro Ur trlr na tb
oalt nobrnlrl of, otmtmpto rflyllo @ oberd, Lr. r

&ar nntion d,vl4 r drtur of uul ud rcemrgra ps?Antr

rcl aha iD b. rrnlmhoprrn5?

l syol|s nfutfrnl dtlgntil glilr, la *rfd tbr dautilA

Sptlp rbo rttrdrr Otc brblr bondr hr bccn rffihlt { to lf.
@ r.lroflprr of ooryotnf ard u rflyll,o ttrn0m3n

Dblhdrtrr otrlorurlDhltrb cta*rr and tHolDomfo.&

lhrrrrr lf W rlrnr rt to b. firrtr rfruaal nhrn

unarrrtg ln thlr ru6mrtt''58r6od6t lt 16il{ rera r nttc of
oholst tr{brr tbyl rt lril$o @ parAfa rlrrltnoudry
tlth m.bilr{orublltrtlmd$ @ ncilnl srl
crrrr?ld .. 8;ft c frlr. rt ay br ndtrt nrwr6lr t bpf thr
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onl1lt cf r ore*f otul|o rdnln rlttr b*tm*fry lad rrrT

rei[fy frr rdruorlt ln t|rc t*nr0tlon rtrtr (O$ornfr $ptllrtlcd) I

fbr Ffro&1E r rxtlmr roordlry b th. dttr of W ln
tht tnnrf$o! rtetr, rlos r olrtsdur torqoUo srtl.ant d
ffirltto! rtrb'f lhr @ of rfttlb $forrblprtrs

ryf$Gtly fnnllu I tlurfi|'o rtatc of vrry f.cr potrrlf.O

(u) +r sraf JqfiSil'm

tb rorlH,lllf of nlmtroplo @ !y eblnlnrfry
rdtrofra, rad,ogcr to tb qf rnnful E fprtrlrtrA W
uy E.|st|e rd nt.atdn tn f 9tl6,r6l tuf dnrr rr e3futrrtrdl

Wf rrd lt qy bc fonrlrtrd o follmtr

($1) hrytngtsq+of rrh.Onrntlqlec rtr hf, f,*lFtlal#.e
tBlqff

hflt rttqtr b rtrhllrh qtm of b rchnl^crrt
fillifrrr ..gb r rbdab lfi fn r'Snal, frul enLy $r nrl Floirot
dt WOtcrl"l6g

In |tlr8, finDctl Iq, rd ffntrl,n ttrdbd thr rrrtlo of tr
rDcr rubtrrtr dtb rhldr rnn sfb mrrrr, EA dro rbtrlnC oft
url, Dmontr.65

Rc H=cH-cH^X +Y: 
l-V -qH-CH-CH**] 4RcH(Y)-c H=C H'"?' L [" 

\-" - 2 J 
- 'rt'rr\' 2
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Mdrrrtrd,ilr rd t.|Dk (tfp) rtf tb tttgt b obtd!

nrfil5pd Frennb fIE ttr &Etls of ea dn rltfi ea rl|yUo

r.rroo.6?

In lgl+br IS obtrtard uni;l he rco*:narryod prtxlnt frrm

orctvlrllyf qNor'|,d. anil dfottryl^dprfi o"a ia l9ht, Kr;mrp lqq
ad TLnteln fflnd tbrt botb oc-cthyl rd or-cftrlrt\yt clrlnradrl rLth

tbr @t tpn tn rthrml,r gntl tm f*rrttsed prufr.nt -
fofl na eIF @69 1lr. notilon rrE lrrnr b b. rconl-onin

Jma, InsrJr snl SnlS, fa fgf6robtdnd rHml p'roerctr fto!!

th. rrratlm of rthtryfad,m rltlr ffr0lt ChS.{$(OHyP
In f 9tr8r tbr rortl,on s1' q-nborghf\yf A{ltrohrrratcl tlt}t t'li.

ttt?tru ralt ln scotenftE{'b aftl rrrtJn rt$ffdrr rrlf rlnrn to flt thr

S$f t mchanlsn, d,t-!o irrcffntnfy pri< ulth q-rtllyhf\yf brtd.O rltl
Il'ih|um broddr ln eortmrl Ldlorb{ an rnhqc b noorrrrglrrrt ratc

rrtlp of tbc odrr of f o8.7 '?il
At thb rttgr, Etghoe rrrl &rgeflf, onldrrrd mrctlon by tba Wf

uclnnfn b b. too rlr to D. f+gtrrt cryd,ratdb,.7'
Ilrrrrr b lg$9r lllrtdnr Kpr rnd Iqry boh thc rlsr lhat

tbr rrruugril FrefrFtr obtaLnod, r!,th dnr unr rtgnrfbnt rrd tn
l$f , Icug, htb rnd Corrlry tbnd lbrt ot.rslfrlltrl ohlcrldt gm
nrnufra F.oallst rtth dlltfylrdn ln blnr nn fto|..tnd llrtlc
*lohrrrl ta rer{dth u fotf mrafnr6't'l'' tb hru nbr
ddmd 1unffdnr1l Wofp bd* ould dd tb olrntiln of

tfrr rrbnrrq6l t.t lt ru rrynrd tt tb. Imih splp tDrt er& I
rfrnlsr Err lrdfrit ra srff |ln n ftt! ffirr'fr't
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Ibr nmgtrrgm5i of fto hnrdra of nrrrr4rrl trroaLrctr ln r
rcd-cdgr rrastlsa rllh ftrr {lcttflnlmtr lon raa comldnrO

Gblgrnrl bcnroc tlc rcarrrrsrrl Freatrtr ootlld ffirlt flur rttad
on tbr or€r$on rbn by ntolq$lUo orygm rnd arbocgat rrrmengr.

srg7lrTE

In | fr7 t Etgrrd .rd tlrsb- grhfbbrd tb.lr rorl on ttt

rutl,or of o(- ai U-rtl[rlrfl.yl broaldr ttth ll$lue Drcddr la

stocr?€D'7? srrfrrry, undr rrlrtlvaly r.uglgnnrs ooadl.tioml

(r) that ttrr drrfnn rll lul,|r&l,o; rnd (l) tbet lt onrLo mt

oryrto to r rfinl,filnnt ahnt d|lr t]tr W rdtolm for rltDr*

of tccr hrll(b, lrrt thrt lto ntr retlrr lbr ib rcnfrry hlt"clr

femurrd th. 8#! rfrd.n tLr rn th.n dtd tbrt fc tb prfcr:f

hrf fdr .|ftdr rort rrr of oclffib raltr ln Lu0fstfq tba

dttilons naEst to fnotr ttr opru€r,m of lira u#f rrxfir"el.erb

0orrcqrantlyl bchrm 19rl rd t95fr dr lr ttrrr rnr^ Ycrruru pbliohod

lrnrlts for thc atcrloally httltafcd oryeundr jr@,

)rtrlWDclponr rnd f rt-dlm$yfrfftf d:,orldr

rlntfutg, rlttt trtqhaoxlfil $anod.do md c'$od.O lonr la rfDrnfreH
!b. lrtF tD ospotud. gm thr reurtgrf pmint rlnst caalurtwLJr,

d.b tb ttrlt flr. r drtrrr of trr rrnnd raA .hrrnl lroilatr.
It rr rfeo rhtrr btrrn En rd I gfi] tlt frOf,farry

rynlogn badlry lr rt rorrr1y lbr tbe ogentlm of, t$e ncbntra
ln lraotler ulry rd^E s rurbqtillrq llrrl or.rt\rb\/t
dlrldr rltb Urt[rbdr ta rator grrr 7S of tbr n*mgrC
prcilrct la r mo*fl*r lrrsgr6ttb nff. lllrn rfryf chfora{r

gtrt IF tlth trlrtMrdlr in Drarrc'8t



f&

Itr oprrtlon of t*r rdnfao ln oyalobgyl orynn0r ;r!
Gntsatd by Sbrh ad thl,to ln l95lr In th. rentlc of

t-1.5il 216-6l4goroblnrprtu d.tjr plportdln I

la rylcr or thc rrlm aa mlv*t8t (Jnly.Sf prudrotr tcrt dtatnrlll

ln eoor{rn ?tt}r th g|f rrbi{ondlp of rttrfry rnfl hrrlry
gna{Fr pctrlrtrd by lcrrgr f,rbb md Oocrlry |.n 1951.?5

A nrdc d ot&cr rlotlort r not lnvccttgfbd Hrtloallyr
*fnh gfil rrrrilgpil lrnoertr md t*lrr ngr dro utf,lln tb \fl
udrrrlra, hrw b..n mrntrd b5r h Fotfc ndl loug tn tblr rsld,c.ot

(|r) 4qbn &rfil*ryd,rr thp. oqgntroa qF t&r \r1r ,lhtml.qn

Up b l9!5, lqnloqg. about tihr rffat of vrrtqrs frcbrs qt

thc otrrratlon of t*r SNS| ndrgrlan tttr sdfrrd b that orrtllncd ln

ttr fotlilfrg dlsaralfoa.

(f ) srbtl,trntr oa tbr ocratton rblnl by etcr{od,\y hferfry
ettrc& by t{r hS drnl^rnl dlc tlr qft dnln to rrrn
pmnmrSor" fhrr rttrb pdnr3r hrltdbl motpt ln aE>dd

d,rtrrrtrnor .79tfn urdcrao onft sus rttetp reldrr5r hr,Lt"ibe qt g*rr

e driun of prodhntr rrrrf tort|'ery brlldrr glvo alprt mluglvr

nrrstrrgmt It rrr rrgglltraf, tbt dfosfr rrbtlttntr o ltr
otr6s5n rbr rotlvrlrd tb 5-cfro abn tbr unbcryhlllo rttd,
Dt frAlatlrdy rhffU.qg tb Tf-.I.otilDn ol'q$ of tr &ud,r bd qV
frun ltr$
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(e) Ebotmr-r.d,ill1rg atbtltstrl rlrl& orn nl,llf. drctrun

to tb orcoutm eton by cltltrer tr Lui-otfrr oE Dorr{o tdrfrt
Gtrr onrldmil to lcnrrc tlrc rrtc of rcrotlon by ttrr he' rdrnlat
ty rtrb{llrl{ tb turl,tloa rtrtar lt fo fo8 n s||oilrq tbr

mfl,r; thr ftfbd4 rrtr orOn rs. otemdrq

mrrCll-CbCn CUS. S - Cffil (ru'Aton)
(. r )%rO-Sl,;

CHSr0ll-Cffil

CntrOl-ffiAl
CHtTCH-Ctrft (nrn/c6rI)

(:) t'b ntul o'f tb nrilrqlhffr bra r mrldnsls rflrst m iht

qf,qfl lnoilnt ntlor dth umHrya nnhqfrffn amb rr dnr
frd4 ocrd,ilcrLly lcr tLraadnrtlry tbr af,mlo rus.fcoBdfn ln

frfr pooftlil of rtt*.S
Adnr -qnLh of ryOggJ badfry rord rnr dfrot&r ttrm

tctd,ery -{,rr rl plctlng rrs*?gffirIe +{ tt rrr rfro
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-[ Gl?$il ntrtltratr rrdl rr hrfoGnl s orr or ffil rUVf nrbtLtrntt,
ctbr thm r rfu1glr nUryrl c rrylr n tbr o(,och?a rb

(il) $rrqulrrr I[ {tttrEhrue rtfFlt.qJlCfilIl{ odqF

Ofid,drl4 flrlt $r rrrtfor rlth rrlnrdn Enfr1lbffrr lf
1t |r nottflrtrl bt trloftff,fUo ettd o lt 6.cutm rtn bm
slrr o tbTl:rbotluu clfld-&.tty hrlrp lrnn of rribd
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rrndrlrr l^nhu$s brfn thr rnfrophlb rnd tbTl.dlrtru
ete$l5t thr rrbtltnt cftfotr or rffilelr of rrbtttutln
lnruil,vtl3 polrtretlo of tfir &ubl,r bod (mr thr lrlt mil ln
to r rlrtlr hdsgg abtltrsrt m thr ffirtoa ebo, rlntld frflltrtf
nnftqhtlln rttrL. In ottr plilrr r IE rrgrbftr fc tbr opcltio
of the E1lt rdrntrl fr pofrrlrrtfa of tDr &ubb bond. fldr srld
Dr rhf.rld ln b ;r5rro (r) sW .f .fifrt arbtltrmtr m tb

o(rostoa rbo psa{n pfrArrtton of tfir &rbl,o Dmf, t^n th! ld$lf
rtrtfr Dy rnfoenr dlh lhr rdrnfr of ntelolbfU.o rttrot an rtfirlofo
G.retlrr, drid lrg$lu nttvrtloa Dy d.rlron-rlt$Mag
n&rtltrlb rnil lnrolvr t&r lbrurtlm of an tartrbh drnncr
ffir rtd,oh qr trhan rJGt r nrbrt!,trrtp archophilfs ettaok

o tlo polrrfrl rUyffc oryna urld rurlt tn bon&nflA befag

rbrd of @ rad *ilrsmtUr r hnrlttfi rtrb qr thr

CDrEfc rtfi of e ryurtrlorf cr ln rhfoh tmCruf|ng rEA brrHqg

sr rirrnot{ b th. ru ctrL fb|s ty:pr d ndutrr ln ftt&
Uae"erUag rnil tnffry en wtrd hlt pt tqn4y fc tivraod
nrlll Dr |n rer{rrn d.ttr e. nrttr dLnnn{ la $retlm (").
(D) Affn rrbti'trgrtr on th qrcrtor rbr tf breaufgrttrrr
rfrgtroa rrlnr om fedfftrtr 0+rilrn of r ffill4 trcup oO b
aruOlDfnf crtcnln ln le rtibil,llrriil !g clrtroa ntnr tlsr tb
e&f. lodr r|rle rrtn til rlrolltn slfid tSrltt 6 t U.olbn
rSt tbil{brtrr r robnl.n fefd4 W rrnl,4 rhA d
mug nild prrrrr tb. ibuhtr tod tt$ rrorogttlo rtg d
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rnft ln r trrHfl{c ttrtr m tb orrtonfn tm rid. ef rlutrtorlf
er r ql*lnr of frrrltfm cbtr fbr hef rrtrtltrtl,G orn br

rnvlrfS.il rrrgl&S flcc I crbulon crtnln Elflc thsotlfn a rSrrrtrlorl

oil b r oe*tolh lpa utro tgrl{o d,th U ryutrtor,l u brfry d
la p*ril.l:l!/o

(U) 4rranrlpEgf, .eltgpf erp|l .Uitgoqfrrrttnq ril.trh g*It$ Crrrr

lfilr onllldry lFul1rr A arrd E of, tirr olrgtfl,cltim &vr1

Orury A lreotl,on cf lbrtrrtr dth -I dlfrt anbli,trnrb clnrld

hrr r stbmloa-tilp. trlnrftln rtrtr; thor'dbre tb rDffftf of r
pr*Uslnr sohutt dru S frd.Uirtr drperturr of t*rr brrtng grurp

thrli Dr locr ffnortrm Orm ltr rfr?rat on tbr rrstlvlty of t|r
mlcabffrr lbc m tttr ffirrf tlon rtrtr la to tb srbrad,m

crtrari lrhlc I lbc that potilo sltuttr rt{ tlle!.cogtllm drldl

.rtr Ttr1t rwtln |.n thrc mlrmtr ttb rrpot tr rttnt et rrtrntrl
crbnr or hallfr lffi fn ilyotrr rlr€tlo s rprotlo ml.ntrs rhlab lr
dro lGy nrttrr lrr thrc plrrrb rtUt rupra0 b rttrd rt
pluntrdl crtaa, frli bm urd. htr on tlro rfilrs€rnrr d vrr{al
W |a m'frcrtffb rt* rt rrflryrlrofe flilc tr rcrrn hrt

tn sutoar$mef trnlrAtlffo rrtntr f! thrllr onrnillmrl nld
dre. r;tp.rs b b m,rfy *fto$rr.t? ornp r ru$oa of

l-rffin rotltrrtrf ry c-rf$, rrbtltntr dutld Dri r ttnrl,tiln
efrtr ct ibc oailodul lfi rld. of qlr|rlill ltd thnftnr rprclflr
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lob;rt rf1?ctr rdr6{, tb. aqrrtrtn otr th f.rvt4 grnp rhulil
b. f4ctrnL A! tlrcro nrotlc htr Dom strdlrd la potfs rotrrub

@ rrlrtrnr lr rildlft rvrl.lrbb.

In thr. c$cup l rrbtlrtrr tb \3 r&ral"a lr rryptrrnd by

rtc{c hlaiFrpr b n'elcofhfffo rtt$! nd rln Defrt hfusr*rr b
boal-brrrllqg t^o tb ry of qI rf]frt r&.ti.tpnd5

hqfl,cr of Oluup E erc tntrsr ftloh 1r rpt ucarotr{
mfAafry ihrt pfrrbetlon d tb. &uhtr tad by srrtoatn ln-tyBr

trrrltla rtrtr fornti.qr le drpUrr* Wa r dlgll rt[rl r$.tilfleit
*td |r oDfy r0ntr$ cffl.alat ln rrpflurl* th. \l drmln
h rrrgtls of orry buddr d,Ui baoddr tors ln rorhm gdDr

ror rrdftlts tloD b or-rlhyl gnrrpr hrt llttb tlor lhl poc

nlm-rclvatirg olvraOl b lbrnn r artclrn lm-t4r trnlt$oa rtttr.
tbe crplm S,tb ttl rlolo elt* rr{an farullr prctil,o rohotrl rila}r

sr Drtto ro|rt fevfag grqry nprtm nd thbl bgtttr d.lh

fmnril ttrrlo rftloilrl lrnrrra iDr ontrlhrtlm of ilrr EIf' rutian
tD ttr ccrl'l nrttcr

nrb fltr fbr cqlslm lr raror hrt tb mtlvl$ saI.E ,96

O8g€tgrd0l ) Gf,arCMeCClr) Clrl cHcEcL2 > Cn rCE(IIirln

|r ln rmgd rlth frd,lltriln d nrofrsfffffs rt$ by d,tbc of ttf
1luiln of eDf..bnA nofrdrrUoa lrclDrd Sorr

b olvratr ur.i fa Ornqr l rd I ttpr rwtlonr brm frfrfy
hfgD Clrlrblo etrtrtr Lr. r Ury b.fo{ b lh. d$ofrr grotlo c
gcutlo d,ur ro tbt d.cllurtrtilo npfrtn blha tlr. g|f rdryfry
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rd hryf4 gturF b r& nrllrr lha lt nrld br la qrctto rolvmGr

of Lol tUrfa'trls ontrrtt.
&r fn pofrrl$ ryrotto plrcntr und,\y tlret tbr Oruryt C Vp

not|'on r$r mt orpelk of rroh ulrtrmc b brrlng grury drlrrtrrl
rd pofrrlrrtt$ of ttrr lhrbb Dond 1r ibpaafirt Wa &[$df rtetr
pofrrfrrdfi rd nurlLy r d,qlc rtlyl c rt\rl rbrtl,iuat a thr

cx?onibon rba, b urtrt tbc foratio of r ctoafsn lf,r-trlf
trarltim rtrtc.

hrrrr, lhf prodfrdlon d an tbot*urtrtlo tltrrutlm bftl.n
tDc lbnfod,ry firrBp of tb ryporltalt ohflr{ $f ctclag riln

lfffrg grurpr fn thc lrrdtlon rtetr, rtrlth ln ttrr lor pofrrttt
rolvatr itilIal Dr rtorgr qy rurft |l r nlf-rtrb|llral tnnr{tlnn
rtrtr flon tHnh tbrllil,on of tic fro0rctr rr G lotl-Irlr rhilfC rr{dr
llttb fUr'ltr ehqr rrpu.ctl,oa &c orarll,o rrllrtrgr of thtr
olr ra Stf trrrnrlttn rtrtrl lD rhloh tb ibrrfoplng cbr4rr rr
rrlrrtri !g r grcrtr elrtrmr rrd lfir arntln otrtrrl d,th ftrrmtlnn

of a ln$la rrqrlrlq tb dgrrtlon of m of tfir fo. firrl {, ry tr
srlUillr'
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lhfr [y b. prrt\y ttr neon tbr tlhc rfiftotnqf of une*rertpd

rnboghfbc andr ar adnc ln promtl4 \Ft naottclr rt ttr rrp.rno

of Sfl fmrurLtB thr pobrf,s rrd lDtriolvrttry pilc of tDr

rclvont dgrfd rrnnr thlr eirrrt*r'8 ntlr b n cultrbl'c Otr Sr
rgrrflsncr o{lcr{^anr hrt Stb ot@ dtfertdr dth fl.ryf-
dH lnDarrro gltrrr 100,1'; @, @frrpa.f.Am
rltb fl.ottgrlrd.nr ln stonltrlfir e&t only lilrlJ9tl'8 tlr lrttc
r.rsi|,on ln tbo drp er mlrrnt Cu &+ t tbr rcrrrrtgod pu0rctl

atru bdrtg tb alrrrt ln rrdr orrr od eddl,til.on of rrtc b tbo rdn
rol,rut f,c*t lho propoctlil of rrrtugeil prodrot fh. pohrlb or{r
d tlr an4rlr I. In Cff, (csJrl8t, Etl'u, rlrlla thtr b.llolty ordc 1r

(u1)dG >> BIlg > I.gltt nd tbr .rrorror ln th. prolmiilm of

lraElrngcn Drlerrt dth lrerur ln roil,rnt pefrdQg lr rtirlh'ttdl by

tb eubn (Hff, rednofrru rnd rhltlrE) to gnrtc etablttaettm

o? trr Sil2 hrltloo ttrtr thrr d tlp Wr.lla
lho tru of Srfrry rrd rodrrt td.nn ar bottr nrcf^opUffc aad

rotrut ortlttpsr olbritm |a dtlsh @ plYrtloa

|r rrd.L$fo ln r eolrurt of tot pobsftr rd tlrrrGolr $.rr plrato

rborl{ Lr alrslf,bd u rlil Dofrd,t{t lrotiloir' .rlb'
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Ih. rolt sf th hlrdrogcr abo of lroadgy rnfu b not cLcrr.

$mxlar7 dncr rla a tarfimy to bc on rf:fuotlvc thtn tcrtlary
nrrrl fn frortlrs tb E'SO nstfo and atrbLllntl,qn d tho prodrt

!y aleqpdf€,on of tho qntntnry msnlrn loo to r nrtrel Efrr
(rna| ra lil porrrtty protto rolrrqtrollDr8atloertb Fbr rosrrrh,

oc.rttyfal.lfl chlort dr aretr rtth dlottyldrn la bnlnr to ettt
lW @ md e ltiblo po&otr *llt rAft dl0Lyfrdm tn

tanr thr nmAuctrl ttotgh rrcrngfar rn mt rtrUtr.D tbrritul

rtth td,r|hlrlrfn fa rortn tb. foilrt b rtrhh rd ?0F
G

nanrqrf 8ll ftrd b tn red;ltr tb trtle o.nrnil,ly of trc
Crllr ;rotis nlrut for plrrtl{ ra! rt$l,ffrfB ffl'

fir lrctorr *ld ql lrfltrmt ptrtln of b qflt rdrafrr
rt lhc rrpolr of tbr A;e nufq !r rcfrqf rlar oqlrnl
A|t tc{lry b fr Folrr*lf ryco't|c rol,rul., lEf r lbt.lmr
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(r) Uemep-toille rylrtnof b ftrll8 Srap arfr*Ur Gd

r$..glilt 0mprltLm b nntrrl ponnbl ud grrltr lll,rprlon
of drrqgr ln S. rmrttLm rtrt r (t) fcr rldrlalq of b ift- i-
ltndr lfinrotlm $r r blUrugn ttr thl by n dlff gtutpr r.r
(o) ltrfa blndrnac b ra ftS prosn bfq gnrir f* t*tfrry
dml *|ab hrn tbr trrfhr gturpr o b rgtngrn rh o*rrr{
dtb bo lbr rmnerry dnrr

thr rcofrtfu of qrrtunry mhn r.ltr byfrg e prrtir{y
rrLtltltrdl cdn f6 b rft grrt6 lDr tht €f tctn*fft'f-
mfnl .rlb ta dllDof,rr e1rc€o rclvt5t1hFd rd bt bm r$tilfrrtr0

b Dydroen tcgry Drfrran tb rroa nd otf*lt frfr r13ett
nctr e liltrErrtloo otrld raal'rt tfr opret1o of tb 8'1f rdaln
rl$ frrui[y n&rtl,trted dnl *llc thc oomrrrnt rdlirr
obrrlrif bt Dl,tEG rd, lhrnndD dth ot-rthylr[fl dlor{,ib n{
f,.rtyf"rfl|n fa gr.hrftrnr llgrt tDrt, lf aar pth lanl,r ra

fcfrfr filnrflrtr fbrn{il,|b W r.|.rtrna b
lcvfq tmp (bprhnl tbrr tDr rr ombd nrf$ €ulA rlr
lawbrm@frdl|.trt|,nof dE

S|lclo bfdnm b Ef rtilr* qr illrt.nr$rrtrd@
rdr r ttpndrry rd tefilrry dn.fo l|r U.crtea rbrr fa oqlrl.na
;tlh FGfrry d.n nA ntnlo lrolroglllllp r Or lbr* brrc bo c
Ulr b[p glutF rt$l b |tr @ rb qlraril d,itr

u c rr tU ry nlnr ttoF qllrr Sf FIEV dn .ryfdr
u{ffid,th }opfqngln rlst
cluafrrlt rnl FoCFI tr li. r-,n ltr.lf r ralutl rril dD
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tn nhLlrfk fc thr fb*:f8 *rfb rsifry anal trtfery
dn gtr la rua4ra foAnt |lr dnr of ry o'f ttt F[ru$
alrn-Il1 IEI or Ig'

Eld,lr old,drrtlor qlD[y to Oqp D rrrotlonl rtr&tt d!ff?
flul Cru4l g ls that tlr 6lrafic rtn of th. a$tlrrt tt Dtl
mdbfc b ilabonUffo rttrrLl iltlr fi o(rfl*to 1r rtrrlor[y

fptrotral.
A rrbtrrb t4r tlrrt &o not f!'t trnb dtbr lbtnb grilp

tt thrt d Brlrry hrlfb dtb rtlsqslt

nrbtl,tratr sn tb U- or € rootoo rEt &n sr lrDrllcd I |n

!$L L thr n$.trrtr rn rrtdd, onfrgrt d ryrtu nd drctlu
rf|tfrrd ttrrotrsb both tb. Ur s € r d f Do.Itlor m oarr b
rtfrrb thr r;rb IE EnSf rtt&

b qpffs ctc qyrta olnlflc{ I, 1r Infndrl fbr cogrrlm
Ia thb rrbtntrp D dfyl rb$.tlctr otb.a trrn rQl1 rtrcLorl,\r

pcral n Srf lno$il.

(r)M

tu rFbt|l rtrrll,o cf rrfrctl nOrnUfr dfb r tdc
of rbtilh. lE rtc d tbr r*aqr lolrut lrc nlld H,p b
drslftnd{b-trrxnile

!t*rfbn1 rfh$ thr rb of rrl rgrtlne nrrnpa
DrEOEtrl poorllly tbtrd la u qF' rr otlnf lr ffir tb
ppctlm firtsl,v1ry r l&rtlo ld rdrlrt|l rtuf lr rlrtlTrlt ull



t&

d urftlrtilo tUil tb. pofnt of vAc of prnt br1.*3
bnrm trefqn d rnrlyrfr ard u lnflrrrrdl .p.ctlbtsfy

ud jr @ bm Df, rtrlyrfr oC lmr'l,o drtrtt nroh

drylar mi rrd nltrrhfr bftutLm ould b. grtnd frun ro
rfntrdo rtrdb rnfl ttr urr tbr c4frr of qlalflo rltut
cfllletal llnr flrr-oegr rrfrtil,mtlpr rnd kLnllo fsbpc r|ltbotrr

trII Efnnnflr Irprfa Err,rrm+t SregEmr of llfrl4l llrllib

(f) oaft mr nntlnn of th|r tfpo hr brG |tprurghly lnrttlgrtrit
tnpryr tbr ruii'o of or-rWrLlyl bruddr d,tlr ll,ihfiD broddr ta

gbm.

w+F' : olfrrrncoi+h'

tbc rurf bt II€Imd rnA lrrght of tilrr foD.rtns r5ntot67g

ar
ffi+Er- \rf
rcrcrcrp+rr,' E%o D-

fc,wUr|' rrltrDfo |afbnsrtlm ht thr enlll{o mrqf b Srltr
Enlran:LrrEilrilr&ffi

!f rl,ry nalnc|lrr Drddr trr tD. Ilrtlr d fr EF
rwtlm qilif br rtdllcil rlthrt rtttrtln tb llntil,tt of tb ablrrtr
ed Stdbr b rld dff t3r rntnm orll.llr rtrdlrilrlhrt \t
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@ Um of tb dll,FolrE qlrotie rolrrnt rorbnr rH,oh ha

r IDor o+dtt lbr alol,aeffffo llEru!,G ilth rrtatlrb erd iltloh

lbe rrt @ frmrr fuf rwtlonrr ht ln dtl6h ttr trtrttr
loa lr tdgblt nnhopblllol d,f$nl{ nfrulyrlr prsbfm.fi lbrtbn,
tb 8f3! r6rnbo crl0 D. |.rolrt*l lE r porfy rotlrrlil r$rtiltr

Wbf tbrhf .d dttrif. rretLm@
roatl ral ;lth @ uil plyrftyfporrnbtftrratr9o'S lh|r
nilt tbat Orc r.rlrtfre !et!t d ntd,rphlllo rlteah et vlryllo rld

rrtrrtr0 edu dfld b. {nndn0 UlgG str[tttnr of lol hftfrf
polrr|.|r d llr rhblr brrll rad r&rtr rtrlo hfndrua rt thc

o(.Cilon atorr

llrd,r trdrrlqrr lsrlvrd fUU.arfry U. g'! raotlorr $- ranr
of e radLoeotl,rr botopln\y-l$off.C nrolophffr rrd tbr 8!#t ty

rtil.rt{m of tb. rrrlrtlrr mntr d cdr lrm prllrt urrEuo trqtr

cfrU a Elnrtlo ltd.5nnr ltrod. gy ilr3f,ilnfq thr ltb d W draqr
of n frildo drtuf of nhn oqlodtilm d oqrrfne lt rltlt drtr
o tr $rbr d drlgr d drllrrs of Eun ilDilttloar tlr salrtlrr
rut of th h trutr oulal Dr rtldrfi tb cryorltlfr of

rqlUfnrr drfsr of tDo b l.mr r tll{r-rlv tfrtrldnilr
fr |hr ftrl GIIE/ i!,fflne brHa tbr ln lnn |r .rUlt

rerrrsfrfr unt of bfD rrl rrxt rt rCfff,btrl' tb
o{$UHn cfP.dtfil ll stur r ?t U-lnr rd # ot.trer

ftbttblm d tb Otr llb f|r rggropfrb |.u*rrfd
nrt rgrtlnnrl
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rrffiir*offi (tF)

i*..*.ffirqqoffi (\f')

(*fCr m dr{,rri fa fpeoaln f rn ff) asfrd tlrr reb mtrnta
to b orfsrlrtral.

Itd.r tr*nfer qlflr d1pfy al|f ilm GlrnEIl Lc. 1 thr

frf rrrtlsr lr Dsh frtrr tbla Wtr Lr.r lr Enzl

rrrtilonr
Eryfrd rd nrybr abtsdn{ th.8HI ntl mrtmtr for botft

Lrcur nrUry rtth bsdd. l.oar ln nbr rrd th. EF ntr
utrrrt fc tf,r o(-l.sr. fforrrr Or llrtls rnrfnU rthodt

drl"h nrrrtr for lnr (uB b Wl pssrt*r of tr Urltcfr Ar
b tb frrar allttborn la fbr W rrdfm rrb llor tbr fro bcrp
*rlab cb ltr ntho{ frl.blr, bm lrunfry\y lmlra'tr rt blSb

prwilqr of t frrt drqfq U:rlril. lr tlfr rnurl
togrilDG ;lth lh 3rt thrt tfint 1r alt r ull DloDtrtlpa of lfio

o(oltn. lnct |rr $. r{rfll.Ellr drtn (Z#), ttre rrl ontrnt
fc tr. tlr lrc6,o of to U.|ril Grlf rcl b OHnl dlruEyr

It n Oblnf f|ur ltr crrl.l qf! rrt mtrnt drtdd il'ttr tr
o(rrr- ri t. reaumnorrr$ 1.e) . [*f .
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IQffo| rrd Er5lrt rnlf er tthrlrtd Drtfrl
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ftlr abGeil,oa d tb qrrrtdoa d tb \Ft rofrrrfm frar

brr ciltlrrfrrA |a h fal,fr rri lqfr rturlrf c ilrr frung tDat

d,ihs r ltlbln ln orf{prA fof 
t or Brlf rdrnfrn ilrr nll.t crtr

rd |ht.r dJUl tr {ltrsrr{l fu Chrytr T.77

Sa prrlfdnuy rrt a tr Ep rwtlour of lfir @
lmtb elrffir rltlr llttlr dlorlt ln sb rrr rl.n cllr|rl
ilrtr hil mqrC€n of lb. Sttirtr rilffi d ttr
stnr rt tb fipariln rnrft ftrlb ffi Slp rt
r nrodb trbp franrff r rtrf d tf,. hlt r.-tf-!3 sdr
11| lrrlf rr lhlrtll lrtrr
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(rr) Ttl irn pr tbrr nrojrt

Eh. d.D d tlrlr proJect rrr b ftrqtr |ilr lmlo efor{ilr
ln r rultrDb nl,rurt rd iltrln tr ntr orrbntr for tltr rrrotlm
o? bltr lrmgr ty bout r&rnlnr tfua cbsilUttg l*| drtt qr lrmrtp
rffirqmrtr rd pusddfq I rlnta fc oryrrlm rfth t$et of tb
trulo bcudbr

It bla trcltbrr l,anlvr{ nl|l.q r arltrhlr rwtla nClnl
ctebltrf,lrc h affi.s of t&r rurtlcar radl dbtda;lm tzhc ratr

ortntr nd errtilrrtlo pnrtrrr tr Srr
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Fplsr,oF,4 qqElrn E_florrEEl Ir rryl $r lmlr8 $il IsoNFsIp

sF|nf,i$uEm?r nn*E&ts t"'r Iw |ErrnAIJ.IL qpsFslEt

IW

!h,r lnltilrf fDlm of trtd,r prcJct nr to filrd r dBolrr

TrulLo ntnt lr rhldr ttr teorlc o(- nl U-rsrfrfUl, dfoildr
rrir rislrr dlb rlprt to botb arcryaftloa rd rytl et

||rr tqrrturu rgfrd fbr thr drl,eilfi ln otrlnri @
rutlm to go rt e ntr rtltrbh tbr rtrte

!h. tlrrt rolrrnt onlCraf rar ilrt[l'f nfpbrldrr

u nqioqpr ffi,rrrl+q q$prtdhn.jlp

b nrk Gltd att ln th|r ml,nat ry br dfiilfil tnb tbu
r-llocr- (.) r plldnsy rtr{y of tb. nrtln of rUtf -forlff
d,ur Sbcfnts f-dfc{ tltbln dlstfrl (b) r rtasr of tfrr nfrnUdr
ndo of t .Utlb dlorLrr rU (c) r rt$r of tbr rrrtloo of

or.rilbflrlllrf Olr{i ta tb. lcr6 of lltEna dtlerllb; trlg
{+ribllYrr nSffrUfr ffi to fbfft b @
ndmr
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(.) Fnrlfdnap wort on ttn.l$llfl Ch}N.4Sfi4tldrn Chlo,rl,ib

nl*mr {pretqf,[

(r) IatrosqSoq

Ulrtlryl nlphorfd. lc r dl.pnlar rprotilo colwrt rlth e hlgb

bfff4{ntrt (tgtoc)Al od e ftlr\y l.1gh dfdootrl,o matat
($.?)16, ad lt Lr rlao r gpd aolvabr of ottm.lS Lltb$D rd
tc@ nlts er. rqpcttd to bt ttrr met Fadfly

nlublr ln tlpac olrurt".l5 Conl8ctrg th rEr\y hlgh tqrraturus

that iluld pob\y bc nocsr&T b era.rr a ohlddr lon otalyacfl

rlmgacrt nsti,m by thc \ft cdrentrn and t'tp dmntq8e of lnvlrg

a lrtr}\y dlsso€l,rted rrnlophllto ruaefitl r aokurt of fd.rly ftfuh

dfd,FtE'Lc oastrlt ad bo[fry-#nt gmd rultrblrr

lhi 8t..? nactfm d o<-ctryf.dlyl otrlsl,dc, U-uttyl.alfyf

6lo*tdc ad d\yl drlcldl, dtlr tl,thfrn drfcfdr la rrbml hst
bocn gtrdb{ by kglqrd ard Yatma udry llttdua elod,ib lrbdloA

dft trp mdtoeotlrc tgotopc of ohtrrrur drlorln- $.9a-ffr fhn&rcp
r hprloqgr d ttrc rutr of thr twtloa d o rll'tL|g ohlodd. dth
tlthfrD e,lsl.fr tn dl,Dthyf rrfpUddr ruld trblc u aii,ntc to bc

trdr, flon ttr drta tbr ttr rfftffo o|rfcld,r ln sbH rrd ftr th.

tf ed \fer rstlm of or-rthtltrl\yl budil il.th llt|tfuu trcdfi
!l rfltnr of tfrr prubrN.r rrtr d tht @ retloa d
o<-ctFfrlf,yl elc|d. d,tb lllErn dforfdr la dbth/f rrftrhlib
rndt bnr r antrtr[,r tqoetm lugG ftr prdfr|+E/ rI ca tdr
rutdmr



19.

to rnSb fbtr rtt'rtr to E rdr lnt to tqr art r trhtqn
ftn effcfaC mngr rutl,mr tn r rofrnt of Ir rdrt|lfty rl
H,Sh bcUtlflnl^otr rcf InrfUrry rrt m |fr. dr$!r rrmttm
of r[yl dtforlf dt|r oiloryfar.I5 fr!d,f.i llthillra dlorldr fn dfrilh/f
mfnfdlrl rrr rlrlrl a]

(u) PrFGtfiEr

lm dtt rf$A chfoilil rad dlcfpS fOaUd lXtttlr ohtor{dt

|l Crrsl|, Fllf"lplO El *rtrd nrt tt Sg.ft, S"ft d lgl.Ot.
th. rdrrt n aH,ca rr l{ ql.ld.' aLc{s rlrrr (trpr lr).

(f[) Foctntrf

ltr prl,ifnHm of d\rl dtril|,dr ut al.rttsrf lffbodfi rd
b lrQc$r^a of, ll,t[tr dfrtfr fArlf,rn dtb sfsrfnrf6 fr
Ictlr{ fn Cf,rylr VIa lltr ml,t rlr hrrtdl b firr|n-1nllt la I
rflllc flr* ftnfid dtb dqy dEnl Glcdt d dirnf,nn W |e
Clr&A rflfharlft. ?hr FfuSil r llra filtnll rls rtoutl la r
gCrtlt rbpplr0 flrL Erltlil fd.nrt |ir rrybhr of rblbtn
rC.trr rrrr trh orrl[ l. &rr puor&r; r Do& CrQra,
;rrdnnll .il ItCtil cifodl rr :tnll lflfncn|t A rolutil
of rUtl elorffl |r |lntUf r'l.tr.lilib r Frurrf E dilng
ffi b nglri illbt b r flrn G&r of Flr6o

fU Otr tln tllDlr,fnr r.f rrt f.b0 |l n orrn d Eol,.af ll
r lbilnbr s r rtrn of lbt nltilSpf



*

th. nllf ;Ef ilrtl.C art tt tfr. qf tlbcr tr&ler urr0 fla

rtug4 nCltrlf frrt rwt gro Bsliloa i$.. rbrD.d llb n
lr*trA lF, di|r rlbrrr of E rl. -PIltV nd emlafrcls
JD|trttr usl urrdL rffgotr (t U. ) of S rrrgs$ rafutlm irrr
gln0l oar tu .dr rtdb-url ln tr t$..1 rlrloh rgr ttca fbDpruil

rtlb rtgsr Ugbtft grrorl di*t rllfffi gnrr rail pfd |n r
tlrcutrt rt tfir nedrd tqlltlrr to or to lbsill rqlff|,lrUr
thr nrtfm r |at|lrt ff bt rgfflt tnvutfaf tb. hbr r ndr
of tlrl rnil r+lrCqg lbr |ll tto fhmrtrt nniion A$t ;Err

than d fbr tbr tbcurlt rt altrblo filnrlr uA b ruiln
rr qundrril by prlae ft.tr mntntr ln$ e F d.oilflf |'!lrf
mtrlntae r rUsbt rnog of r loUrtlor of rllvr nltrrtt fn dlrtltrf
a11froddr (or. O.b af" ). tbc trbr ;Ef nbd 11|b .balt a d. cf

rthml, and tfr fqtfG rurr rhrh rd l.ft lor t d^slrr D.

Fr$,pltrtft rllrr *fod,O rr t&n ollrtd tt flftnrHs ffigb
r Good mrodhfr mtdntng n $r$r rt Wtra s I dtn of

f,llls pT.r rad $rr FnlIOtrI r rbr{ rlib rnll nltn d
remlr

to rnrrl Fdpltrttn of llEn ohbdf n qlctr urlas

ttfr poorOrr I A" dlEnlr of b l-rlhd rrlt la |[ntfurf

rlgtol|n rtrrr tirf.l c lnr d $f ttllntr n trbi nor

r|ltt$r ltril E r rrl.&rl rrillrltrr nrffn of dlr- nltrrf
tttb rlttl, chfDila. ill|f b ffi ef thr dlrlil to f
ft nft r dro III Jbrr F lrrE[ rtl4ntr d dfil8 chlla{dt



tfl.

15 agalryf rrfphorldl r Soro b dgn of th. fbrrtfo of rLlr

drfodfi r Slclrl frrt* tb. tiln fntn-ril u!.O fbr nrnr (5 lnrtrr).
oa rtendilne, lfrotil,m oarrlrrd d-tt llt ruoill,o n rrd frltr
ln gr. Fru6r of nEr tb. aolntlor tmfag $ftr datqy ltr r

tb dnt r.
Itrc Goos mnfbfc nr thm tnnrf*rrd to th. rp otrI fUtlrtlff

Ttprntrr rtm |a tlgb I ud pctl"gt of rodltr |llntlltrtr mluiilm

(a-f) llt rdi.d to fhr crdhlc En f$.rrril b illrrolrr ry Qr

rtlrr drrorrdr, br&n bd,4 aear thmt8b lnb tbr orrlbllt hrlD.

Etr clol5[ lad tlrrl rml rrH, tbtqrgbft sA tb roUrtts n rf,

np b tb rt. It n thm nn qrt lrb r 5O d. f,lllp lbrhn rDA

m S (3oU Ootrry llrtrcn1cl,t&) lleitd sratr n f;lllod. l'b

E1fvfg of tlr tqile rrr ibn Obdn{ fa tt onnttforf ma€ng

rlrdfy iborlbrd t! Chrytc lil.
thlr rtoi of rcpurtilry tehfhf elrffr lst ttro rwtl,m

ulrtlrrrr tgr pdpltrti{g ifi.s d.th rLllr nttrltr rcltrtloa d
0rr dfrotvln uf trbr prn0pltrt d r{Iu drlocldr ln ffi
rodlrn Wmrfffrf laln$fir b arhlr ltr rtftftr b b iblrrnlnc{l

rl d1rOmra W nlllrr for rl{yl4 tbr dmp rrmtln d
fOfo#! fr $. EEb bo|ll[ag-Dq4t$ of dlbfiyl ntfffi,O
rtb frolriln d tb lltbln drbraO $r eltc r&of |lfif|ntltr rd
r srtlnc of n8rtllr EISfo .alullfl rfr hr lnollnl th|r

rtb{ r mlitrl b DFr Filrlbllft|'r'

l



FIG. 1

MiLl.ar's Apparafus
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ShDfrulHon of Sf froEglqnf sntlag rrtr llo! tbe anrtlry

ntr of t1r gr4fr gFt ! - lh. Flitttf of ld|c lltil||a drlor{'drr rrd

rrbtrlgt|,o orf trfr Trfir ftto I - thr lnttLrt FtfYftr of tfu l:ltttn

drlgl,le (Cctltrfrlrf W trortnag I nl. rugnotr of, tlr qnt ralu$o

er ebrr) grnr I - thr -tlvltf of tlbr rbrlreb
lb lnttf.df oomrintiloa of llthtr dloslfr rr ibtadnd tg

ttlrrtt4 5 d. d,:f6ntr d,th .trrdlrC rllvc nltilt bV tb fotntlo-
ntrl^e tltsrttcr rthod,, *llr thrt of rilt'l ohfou{,O rr 6tr&.d lf
ruotlag rttqntr b rlfflnlf dtb frrr of r rcfirtln of, eoaln

rfrrlO tn rtbruil, rd tlhtlng lDr LlbrrirC *lsf.O fffi dft

rtrdrrl rllwr nlEtt by tb frn u'tho& (Sr S,Gtlst YII; ObpS'

Lf[). Urtt5rf rflDborllt ar{ rnt fat*fUr dth lh-. rndgrrrr

&rb.tfbgfr otr tho drtr lnto th. fnttrrtd ntr cqntN,m

fbr rn rrohqr ruotlnt

to r ,qP lrc ro - les(r--r)l3 (r.r)t

*rlfi f! dcatd nal ffitd |l fjpaCfr Xll n-ld b ntr oHEttr
b b a.Icrf$rL

Currotlru fbr m&at qlrln rrrrr nd. tr|{ &f drtr

lrxl*tllgr lrrr fbr Clrt[;lf d $rnsr la til rtlvrtlm
err-tn rEr alrilrtd $l tb. rbd glrn |l r FF Dy htlml
rrfilu rnil rnltt



rt
th. rofirrt u..d fbr thil. nlr !r| alr{rf tlth rfl,.dt !tF.

tDlfr rlfarfrr rlrrr nd hrd r frrldnstDolnt of f8'$bf gt0FO.

IttGatrr vrlr b f6r58.f$tfb rd b rlrL frrrdqrfo{mr

f4rnr|m mfrut |r f.foA/nlfr rrr tht thf. ffirtndr b SOfe-

Orgqg lqnrtr€1r lbr b.t{ Et rr*rufy trril of rr5lotSft

(rv)

Dr. rnrlb rnr rbc |n rdtt Y;yag rd, r Cot of &qd.g
auunr f tr .hm lD IlI. 2. h rrtr cntntr omrtrl fF nlrut

rpufm rd ltr. rttrrtlan erlutnr an glrn ln tb t&L Ddfa.

b rfrdrrrl trrfrtfea otr b ntr onlab Cla b H trl||
lr rlrca |r1 |ilrc tlDlr rnd a cror a? * b tbc nrt oortrnbr bre0

c ttrlrl rl rd |n cfcrfrtfry thr *ur Ln thr Svrtln
pmfrr

rr+r rr

fo\ (rfrn'r) &s 6*
th@ hn
rto3qr
rsrs t qe

ft.8

*.D! (t)
t (ht Er.d)
qor(ffnd)

h rfH of nlfrlr tbs rtfillt r Dtr rt tDlr drgsr

emirlfaf tqt lnf nb onbfr lb. ru |f,r f;|df cf U
ruliln rbrf f4ar cufrrl rlth lrdfr yrlltr olft fd1
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65teimif rf,ler rbqrt M, of thc t&coptfoal rmbangc had oocu.rl&

Ihrrul alttngh ttrc proLalon nocfid lryrovfnel oor! rcaaonehly

rutlrbf,o ratc oontsrta rcrc ryal.lrblcp ltsn detr otu trtrr n ,

thorefrleo,l cmtnnge rerga, for m mttntlon of a eritrblc rorstls
t4cralrrn frr en SAef otrdyr

tb rat anbfit frr tcnc cxr*ru1gc rtrction of altyl drlorddc

ad lt thlnn snfs*O-F ln sbao rt rrrrr6t (lt trag D.to atrdlcd rt
mly op tqqratrrc) fa 15gl t 1O$ H-llc.'l ,9t rnd t*ro rratr erptat
et t,{.6oC In dfcthtf lnrlphldt, Stclrrdl fnra thc Arrtrcrdtr plotr fs

l,,65 r fo-! I-lrs.-i, lhlrrlbrsr arcrdag tb btt r retl.oa to

br rn fue rrcti,cnr tn rrrtr ongtint 1n erm11.fl a,1p[Ef& f.s eB .'rs
lhat ln rrbmr

A! tbr Ef rreorld,on o;r s6rrtlyfrfltf dflodd. fn anbru nt
et r onrulmt rrto lbr atef rt 6o.f,Oe0 dt|r rlsd',lar rrqgSt

offi, fui, blr rs'-.* tlrt thc tirtc of th|,r naoflon nfld
tr trrrrer{ ty r afd,hr frobr m hafrrw to d'uthyl, anlphd'dot

rrrf, tbtt thc rrtr of tbo Eft rrrttm d thlr sryiltd Hrld bo

rprulrt ty L1tp tbrt oC th \1!r ft *ecrmA tht rt 6[.$9l% rn

Eflt rraail,m of oc@ ohforfd. |3 fUDtlVl trllho'rldl d€jbt

rp rt r nrttrbla ntc fc .tsr.10
If b liltu$[ b mb ttrt ttr irlutc rrtr ontmt ratlo

b mt ibrt rDo6, trcrrr of lbr illll?rut lfnodltina mtntr tbr

tLtHtn dfodfi fa dirflryrl, rrl4 nr rrd rorbtr . b frr lbrur
rofrut b frfm tbr tb draocil,rtl,on oomtmt rt t'U fr rqot{r{ to

t a,t r fo{rt6t trrr. ta tb rrttr rt ggt tr rr }.j*fo'6.1?8



ttr

l.blt'on; tbr r llHrrl ohfoddr errrilrtlm of Oo0lp th. trlrtr

fr trr 6irr of dlodetls fr q$i fn Cnt&yf rrlpbrfdr rt S
rnf OIOIO la ntm rt 85tr fioln qrfehUil ngag rotlr|.lt

orfiflnil,atr b b. td$r
farUne loupdrl b bc ldn$n[y rnrrrcttrr sd, th. Yehn

b br rnt glutfv rftmd bt r chrrgr ltr trpurfrrrf f!il ggcC or po0

b t14.dbl r tutgh cryrlroa o'f ffr eohrtc ntr ontrntr rt ttdf

tqrntrrf ro b cb ltr c*zrotri ntr mnrtst ntto lr ru
farwlt rdth t&r ntr oontrnt ltr utpn D.lry rpprud.ctrl,,y terrl
GtD. ttrt ln ClrttrA +lfbr*|et

Ibrrlbn ft ntr mstnt t'r tlt$. rfhri by tfr m&uf
figjrl Ddrg rffgltU grrr$ la th. mtrmt of l"r* aLrfrtrla
orlrnt (er.7 cryrrurl dtlh t5.?)16, r ruelt rH,A lr fa red rlth
tlrc W thrcry d nlrurt rfffslSr rd lb. rll rfffot lr r
trry I,nrrr ln tbo qrx of Clraodrilc of llUu! oillslO on

SglaE to t&t nru pol'rr rltnt.
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(D)

(r)ffi
fr|dr U Dnlbffft of d,lJrriln cf bfrtn dralfr

fhroc@ tl*|fl b lbrbhdml GbrS{ m rqri
rtl Ufrln d*|ff ln llrrfff nfilOrr rt Sr frffltbl3D

nAgrnnr rfln*l b D. rqlfra fbr fitrr n$f lrtflft
nrorsm af tDr itDt rQlrfrA tsr[dS n! Il*tl$t nl brsb
dnffr$I gA tmlrr W lrtrnsn U b
rfrr6 dth dfytr brfdr b ftilrrlb c
frfi|lrrlrp$rffi

f b pQot of dlder$n of [lfiqn df*{fl fI-
.ffil Cf;tI fr rlla e r rlDlr ollerf Dt erILY tHrOF -
rlfil *fdf frrrrf r nltilr nbltrt b 5t fur ptnlfrilr
rrtlil otr b ilrrnrr$mr

(u) errh
r frr[fjsr 5i cO S. rfrDillltr rf rfIil, mrlfi lr

dffif rfrtdf r| n& n lil.lutr itdrhr|railtf,f|r
r tilffil tgl tr nnilUn f drdl lt b mr Wr
rlrfiwrrf wln tq*rhf f tldbr slrf fltr
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(lrr) n+ryrntfr

8o&rtfon of r[yl drferffi |n 4l,rrtl3rl, rtrfpbffdr nr pqlrrd
Gd rtlqnlr (l rf. ) lrr dd.n ts r rcl,r of mts'lrtra trt trDrt
.rS or Drilrle rtofryrrrd d,th r lbl,rd nrnc lrq traUfdy rfF
fdrg flffre. b tlL.r ruf th.n Eo[d ud rrrfr{, brfon briln3

lmred rlnftrmnlf ln r ttamrtrt rt t&r nqrfnfl tqtcrtrrrr
At tatrmrbl qnrl.t ul rrolrn flu ttr tbmrbt d ool,ril ln

lor nta to Cdr rrg/ ltrcttor
ht qctlr il opr]r.O rnd ltr oatntf lro adiltfl b m r!"

rd of bm rrd rtn ln r r.p.rrtfrg flml, *rldr rr tha
rfferarff rhrb to ainrot th. rf\yf &fortil lnb gr ontnnlo Fhrr.
Itlr rqrrrrr fgf rrr thn nur of,f ed ft1a6i6 tb *tlsfi. lolr il.ttr
rtrndrr{ tllrrr rrl|rrb \r tb, pctnfafrlo tltcrtim rtho& Ar r
drak a tltrr rtlpd; rya8c tsqrt rt fO ffir tstt ll r rbct erd

t|'tnbtr c rn Anqrot of rtrnabrf fotneln ahlnrfft plutlan trl
ralh0 to lr alnsbA r[Erctr thloh nr thrn tfffirate !h. Wr
omtrrrttn ef otibrAl bil la llrr. blnlr r I r ff) t

b rwtilm tllf Err dnrn m trr brrb ef ltr pUOfr gHar

rrottn rrtr d or.rttVtd,\B Cfod,fr

(rv) Intrrf l4,rlqnta

lbr tnfb ftE U clruilyrlr nr rlfh drye Sl,crldr rf
tryrrrnu lhot, $Loco rd gbd:c nr lhen |n sr. rr h
erOUa4y Srerlt|m rt t'C rr odtni F tro armCne
ttilp oonorttrton of ohlorlfi ld otr qOr{r0lf bt{ groircrl
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tf t5t*lollc of rlfgl tforldr il{tt {&r rolml.
11& tb BadU.l,ltf of rn C,Ldartlon rwtlc n[.d iltr in

othc p6orfbS nuof for tln rchulytlo funnil,n d dorll lfl

r'Eir erlffi th.rr m (l) rrlt lbrutlon dlrl b ruol'ronilffc

rrtslntr,il w t.b mlnrt, rFo (D) hl{lornb of b rrrs,drorldr

by rq,lf qrrentttlr d :tn nt rnri $otr tt. roftril *rrl{ So

ryry proclr or 1il,&l W tlrrfng trtrr prplrltlm of nml rlthg[

fglnrrtlm to rrl{ trlnt tb lrtts ilrr t lrt
ttr paudfstls d Olortil lfit rbq;C dSP d 51rohlrg

lflrrrlHfip et Sanf lb$ rrstlon, *{oh Fuld b. ln eost{ ;tt}t

althr r rrrwlhlr rttr{lDilrl3 rrs.ar oD lvaroffrfr bf r ll'dt0

e1a;rtftr of n5l trl tb pllrnt fr fho rdt I6tU nrotlsn glru r

eroOnt uad.fy FolyrrA tf ttl#l thr prrm of cln 1l tlr
.41rmre htrr of cffitd 8lptr of tbt nltla d,rtEr tr rD

|adn$m of rbtb[ rftbr nOnfr rr opmtNr. ltr comoisrtlm

of lqrrlilr (prSrDLt rrtr) |a thr rolrrntl 61.0 rr rtlrtril fic
tfi @ Otprrlm (r lbclfrC prvtnrrfy) rr O.Otfgr0r0atl,

ro bt trr ooltrrttm of mluolfilo dnr!,O tE cild Dr Orl c
f*-t|llfr irr tp r 7rd,flo rfoff,(n of tl nlr|lrtr dt nfr ln tf,.

mf,rut"

!o trt tn frlbfff$t firilrl I rrr dt U.rUylrfVl
6frl|e fn Crt/! rrtlbanl drlrril rl,tl orfnb d- lntrl cf

nlnrfr3 rlrn, n oan&l nt rt 6lfO, rd b 5f th rfhct oE

r5. c tb ltrlyrfr S,mr SllH ntrn rdffl b hdf of b
rrtiln tfr.o

llt rufltr sr rbon lD l$b II.
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I[ rLyo|yrtr rrrfn!! |l lb. trn[r&urlr rofrnt lr npll
rt 65.&1 prclxriry [tt-trrlrrg,m of fileflrt tfl fril,.t mlll
IUdft ontut ors r trrtbl,d er{e b tir" tb omlilrtilolr
|r lffi trln ibt 6r*rrn fn tb. dffl c[fnddr rrnr d emlryoof,

b &rt ttfl rc8rC,ilr of t|r rl$fFrh fir nc€q ln lhr rt4uratr

ntrut bdllrr rfUfrrfy ln tilrrt r frfrly otrnt oamlrtfm of

elorln to 1r fbrnt rqlfd$r hrt thil,r omtrrtlon lr -art U,
ttrr tftrt drarrd lD fi fnftrdlunr nlrrtrt rnt crrt1d to

rbst rtfi Flraftrb of ltr nrbtlrtr. lhlurfbnr lbct lr ro
clllrtlm Drhr.a ttr mt of rh. ln tb rlrot rad tb GtGt
sf mfnlgrfr It n Dt !rulblr b triff trf th frnrrrf rnnt d
mfr{yelr |a th. fraa t' rmrtr r Otr b r ryd,fll Ftrofffr
lntlm bthn tb arbrtilt ad rFr *ldr dt0 mt 6e b cmfrtfon

bnl^rr Utprn slsfft lr r rt?qs TIA |a llD$f nrrrfod,Il6
c fithr b fdf mn of rffintr ln tr Flrtt rtttllmf r
relt fur{ !f notln of thr rrbtntr rltf, tltt rfTst

In r fbrlhc rttqrt to r$l,lrh b fniln emtrrtlm ot

nfnlfsf. Dnl0ot rttrtn$lrp drillE8 nlnhodf r irtrd Stt
orld,u oilll nttl ltr @ il f0.fG rd nohr tu il
prfrnfr lldftl r fb ffifi h nrr prnrnA la e &1nDc;

btrf fer rf,ltdq If ffrfnlr tb @ of rreL
oC ilr$tl nrlghldll flDod[ lt i tb rtlrgtn af th. iryrDor lbr
nEd@ltrW h$rtrnfi;a.L
!!r lIrdf-tdlt d r rqh of |lrS,8 ntfUdf f!0. rytd$
Gqnrr to rtrqhdrDlrtil. lbffid d$l drl,O
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rrbt$rl' oqrcrl d,tb Sn$ obalrd frv|rdfl fo t{rrt r

ffi d rolnlfrlr n*uArt |dQ*tt of f,birb orfrtratfoil
h$ i?crffi upil lhr oowrErtls of rn olsfl'rfgt ryflra
!r-lbf& Ihrro nflf rr D$t & read lttb r nnill,m fauola{
DfTolyr|r qt rrtr, |lr drldr lbr psmtrer of rutta ntld drpeA

o fi Ernt s3 1S t'tl tb Hlrril ntbr tlra tb. rDrtsrtr
ffir fhn d,th relt lbnrl{on,, r tb pcntrgr of mlvo$rfr

lbr b lrtlc .hrrlC Dr trrr f+amt oa rrb utornl*rtlst
D.rd .rrod.d u r. tlg3lllt , Errrrr 0I lrr.rtr of otfrff

tmI
GD.tfntr ngrti thrt tb ttrr:lqu of thr ryrlo r Dtr qtfc
llrn lhll rnal fir. rrlfb d.U br dlanlil ln th. a*t trtlmr
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(") ryr ,q*tmfqffrrf chlnrfdr&ltsfrq Ohlprr4r {grtlpa la

qr?urel tufqFodd.

(1)@

A $rlltrtlvr lnrttgetl.a of tb nrrsrqsurt of orerttsll'rllyl

ilf56rLdb fn ||nrt[fl r!,pborfdr fa U. prrrn of lltfrlttn otrlotilO1

rglng 11d,tdr tf gll @ to fbl.lil th rrEtlonr nl ctrtrd

crt. fro ttrbllltf of q-rtfVlrl.lfl o[fcldr iltb pfcat b
jglrultrlr rnd Cqaftls nr rb ll|[$frfrit lhf. nl'f nr la

prt3r{rr rflltmraly rtth thrt la s.otlon (f),

(u) nqrdnq
&rr tcr crrlrn ant rt &t ooc raA 65.000. n Ft.lgr d*hrn

eatrlnlrlg ocrntbrtrfltf ahlorld. rrd lltblu drlrtdr In dtut&tf

nrfphorfe rcr nrrprnf rrrd drqrctr (>l rl. ) Hl Dfat ln r
r*lr of @artslot n trt trbnl rtrloh r'Er rtopprn0 rlt aL'1..4

rultc hl1g;, €oL.i Dd ul.d. Dfrfhgrf rtrlfbrndr |rtcd rtth

tfp. tl Df,rcr1lrr olrrrr ;rr ulril rrd th. pociur f* pqts-try I
nlrl$il of lltEn Olorttb ln dtr0g/l rrffhod,ar r b n r
tbt IcfDr[ f,or ihr dqr nr ;ltlr th lfiU.a nll.
hnrrtln Trlr.t th. rytrb of rtrryt*{c nlrtur rrr trh"
lDr ruinm |:Dr fur tbr nu rt 6t.Ot rrrrr ffnrba ct dl lrt
nltnr3l fdsr bdf llffrl

ttr thrrclr h Ffddlf|rnrff |r tD. fLmht
rnA rt trrlfl. ttr rt tr. rwrrd rd qlaOC fbr rHlgntre



j),

gqf15 ol 1Dr ru$oa drlrlr rrrr flJ.otd nb tb. €ottn d r

jn drgabs;;ph b tot fror @ (rnrlilr bt sr

dgutog;.4ryr ol trpror nrlfrUr lo fr;rfbod |6 Aitll!' tr

Onretr III).
f Pll ArEon Fdd, rttrr r P-ary/@ *t3tff

nr urrd dth r L tbof oolun probl rlth dtaryf lbrftrtr c

Cllt r 31 oprrrtfig tryonfnr urd rrr rt'tlr rdl,,Gt or ll0cg.

Ar dlsfff ;rr$fod,il crrd r lqn 0rLotot t'rl,s|l 8al toot

rrrlll hrlr to oc ofi t&r mLunl lt lr prrrntr0 nls rshfag

ibr a|.|rrtor u ralrcrilne tb rrllb 6b r t lrd rrrolrytl t'rlob

rree bn b55rflu1[|lr rf,ls gfil-tnbnt ttr h.d rl$.a fb8 thr

alrtlp rthflrf,lyf drforfn to b. rrlf mto tt nln cfuno

fgq1ob (t rf. ) ro ba rdd.l to lD dr oril of hm md

ntr ln r rpmff* !\nall,l *rfe tll vtseranr\y rha,bn, r||A b

14prrr lrtal rrr tttrrtrd tbr olrloilir lfl W th. pohtintr{o

rtlrdl r lbcLbil ln Sctto (U). l}| fd,€rf muttrrtlsrr

cf thr rrgttr rct Artrufad !f atlu$tg tb. rlltlfp ohl'o*{dr

rnn tftrnt|lry th. fnrgrnfo €hfor{d., roi tgl nrtltry dlgob tl
rtarfilaliur rftb crr ol r mlrtlil of rcdltr rtbrfdr fa rthsl

rd tltrr$lg tb. totdl cbforl& Sulrtncsln ef tbr fnfntr

Ofllildr ffi tlu th. totd Sfrdff ffi SIrI tD|

mmtntlon of, lb. rrf.tltt t
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(lrr)

tht trrftr rn rban la lelr IIII.
f.ild4 thr rulrur of l$c lbffix of tto Cn ffi

b br tD. trnl tbr Dolh lrrnr lcrn rpprorfnb rtlrtlcnr of tD.

Glrnt cf rrotts at rrrlnu tlun srrfaf b td. fbr th nu rt

6t.OoC rul Ur.f rn rltrnr ln f$lr IIII. ttrr fuotrblc rgllllrfnn
pcorntrUr of thr U-!rm nr 7c-|?ffr.t ro {drc flguru tn tlrr ttbfJ

elt. lhr prrutttr of tb tb;gnrt&rf 3re$?Jotr' gs!

, rdng tDr ihsdnrtsr to bc 71tr\

Ehrrrfcr tt 55.Otr Sant 5# ffi trr oocrrilA fn

llrr drp - I ntr ln rer{ dtb thrt apatdr lbrrul tlrlr

r-tln fr rsqdrf E thr poOntfo of dlcr{,i tm. lnil

tDgrnllJrr rln tf fficaf€,m of ttrr relrat tte SE @
of th n tlil drtnr rbsili r laSr Dilh $Dt ls fictt d Utr

q.rszlrtffl Olerldr prl d tbr nEvoat .rft of tfnbfdrr
Dfnilcrlil,n cf tfir rfrrat rbo oarrrrt r lt hd fltr oolnrrlc
to Drf. ;lrffor' tb Drlr fbr b lnrlc ebdb Ft rffm tbn
qllf|r t'r oqlslm rltt tlr d,r of tb Fe[ Fr b orr{,sr.1
re ltDr rBL d S.Ot thr nbn Frr r6frf eefttdt t{tlr thril

fbr t otel,m d b ro8rrnt tnrC |rlL trffilr
Ii r14pnrri pfOU ttrt tlr rfilot nr doqnln b |lrtryl

mfnUl (r.f. !f.t-S)S?, rr 3rlr oorpmlrrld mt b Sf
.rll sf, th. prflln of lD. ctr Drfr *td nnlal fr*Off tr Ol
tc r o*allo of tr|.lrTrF|at ln tbn 6lt, Lt bt d ll
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' am Ar tbc rclnnt le stahlr at trag. tfr[nrltlrGu fn ttlO(ol.t(iltb

alraar d rf\fl.lo hrlldi, t.b ilreacltio fpD.rrc{ b rrlsr tlol

Lntnrotlm of th. rolrcnt d'th tb. ol\ylto oqpqUr Otrrr dboryoltls

f,3gan11gts 5grld trrr bsl lat fh$qgh tlrc bed-tlusHrf, pocCsr ulod

fc gll vrgoor rnrrFrlf tlah Ed,A prcrut crpadl r{tb r rvtmtilcr

iir eroator tban t&at of Uotbhf&yf shlsrldr, fiun ndfne tb

drtrotorr

At tb $.c tb&t thb mrt nr ln prqgsru (tg5t*) I tbrc ;El

vrr{rrra rqctr tn t*rr llt rafirra of ddr$,on I alchlrl bfffrtr

srd mtl,rrtrd brue by n-cttvl arfrnodib ,Ol lrrt ttr Bropetrr

of thfr oqlonna rr I rwtmtl tE nf:I ib<nruttrd ta nrl'cr

ryl,cro ,lt9'2ll E! tbm mft ln thc ps?<rtt of tredqg d.dtrlt bFEtr

Ila r3hnnJ.ru popcrd for t*p oridrtlon of net tocylatao

and aeti.vatfd hltilr lnrplvrg ruafrqlhlfb rttrok W dfntfVf anlptntb

rs follan r9t?ll

ncfi.r +rbfo +tqC&"r+f +nom'bC+Iil

trrllAr bB! ruotlvr lhn Lnrurf bsad'd.t t'Ef r*ctaat to b f.sl

rrdly ortdlect by *rn€ryl rlrlFH,fi rlmr rllborryh ilrtdle of Flt
tw rorottn tbry tlnr udcr rerfnr omdl,t{,orr rc! rpt glrn ffl A

rrs$rl,6r G|rr of O[r > f > F > Cl ns d.blr9ttD rd flrdf.
oddrtl,on of, trlldm by oourulm to tft bryfrtl lad oddrfin fa
thr rrcrmr of rn rrrtA ratrspr ilrr rqlcstGfol godrry

oqarg oftl frrr rlld,ntl,on proirota r rall o1 trr b S.
eludon d; clillon rnnast tD
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rlfohob oorrld rottrs be crt4lecd ln t$e trnleaco of, o46rt

hrt Ahn pcihd an *tlvatl^ry rgsti ll t1!9 rydltgp hffdl ilrnl

d.n rcpmtrd to bt os1dlrd by df^c$tf aflPhodd.l to thr tdheg
ead lrtr6.t A srcnt rcracr by Efrtdn rnd, srat oa dlnffl anlpleadnl

or|,f,t1or mntrlr rnrah tafrnnrttar.l S

It thardbrl rppc.r'rd thit tJrr af\yllb cllortdra ootild bo

arff]lolratly rrrrotirr b rdsUp od.detloa by lbr aofrut *cn hrpt rt

5Or€PoC tlor thr rcrtlon tl,ua gir.'a t^o IAL EIIIT

I6e1aqgwrt ef o--thftrflyl &lslds and U.ofuIrtlff
otrlorfdr ln dLnUtyf ilfdprld. tn tbo rhs€nc of ll't*ttun ahlolddo

rlrc ooonrrrAl et ntar oryrrnfb rflth thst of ths taatalyrcdr

reti,an mcl ttroo rscctSorur uxrr oeryanlodl tor ttp f,onntion of
rrrllilrldrr md th prc,LretJ,on of t&c lcrgr €*trl pcrk obaalld tbqtu.

as cttlor'ldt l.orr rril puflnd md rs tvrt$osgr dilorlde la a ctrtry

a6td tn d.Dthfl antphsldorel6 @ tn ilrc ebocrot of 1ltrr{rro

dd,cld. ns no't uilryGetc&

It ttcrdqr bsn otrlana r thrt th. duncs of sufitolae tht

portwtim of drfsldr lom b r Hgllglblc rmrntr of en mrnt
rnrXt ogarcd rfth a rrDnbll orpotretloa of rrasfntll mr tot

€podr and thrt thr oomcrtrrtlon of &forldr tor pmdrorfl mr rpt

nmcrrl,$r r U{ttortilon of tb. rrd Gtffit of dro4orltlm of fr.
r$.trrtft ra rrlt flmtd.6 ot hnlplFfa qrld br ftllnri by

oddrtlsr bgl atl"rthfl nlphortf,, md ar tb sld prcAnli arld b.

ilrrthc od,dtl,s.d b dlorln, *lS qild thn nmt f\rr{bcr r ll*Y
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6a1ffi lFts nE Do.rfbfrr ttr rcll rlr of tho pdr fiw thr

1ptryldltl qhlor{dr m grr dtilbgrail .'}r Un Sl*rrttm tbrtt

lD tha nn tlor rnl.dr thr omrrtsrtlcr of obfor{fi lfir (goCnlA t'

rofvalffr) r hltl thr tabn e.rL fr laAal rrnrt ln reril
ilth lb -clr fnd,!illltf. (nrn 8A).

8e1 rfthgll tb rrtrrr of tb. notlonf ffirrttrtg Er fhr lbm

of* rad thr mt rotr of rrta ln trr plvmt ru rttgwtrl ftutls
Et rrfinril l-Eur$grttor of ttrLr plvrnt nE!. &eaepd !n th. hopl

of tlndllg r ln rrn€rr nA dfgnr otfr

OthGs nlt, b b. <ltror{,Dril l$ th. ffit rmtiml fafloetrl thrt

thr ubn p.rls obtslrfl m gr. chrnbgrrn il rct drr to trrtrdlmrr
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IrI f,ilpflnl qlrlrt'lre-c[rof|'frq-jln Dfntellodfr

(1)M

r't5, drpof.r rpmtlo m1lat of bleb botlfns-Dolnt (ftfc)f t6

rlil frf.r\t hish aurfrdrlo ootsl (t6.?)f6 f. dllrQurondor. ftff

rclrut iloc1 rnt bm tho ortdl,r{q $fllty of ailrtfi7l rtlfMdrr hrt

ntlltlr Gtn $r @ of bdrE aflttdrat\' nrolcfhUl'o b

nrrtfo$rtr tn relt-fordng rd r'.rctfsl tl'th octrln

rrtrtntrfS
Ib Inrlfbil,Itr thrt lt d,sht br a arttrblr ml,rut for rtrqild

ttlrr rrrrrrgrrat rlrotfc of or-r$frllyl shlerl,ab ;r srldnlal
a11rUf, tbr nrt |a S-tlm I.I rnil a nl dtb o(.rtlgtrf\tl dlor{,dr ud

UthU! ebflO fn O|^rthllfond,e n osrl,ofl crt rt 6aOoG.

(u)@
lhr roLrUrt rrr dr{.td rltb tupa &l Df.Crl"rr lLll g

dbgrfDr0 ln CDrpb. VL tb frua0ln for lrrllcl4 rnn ps*t'dne thr

rs rr th$/rrl to tbrt drctblt for tlt niu ln allnt}vl llltrod'dr.
for

fHfnfr !y gfr ffi@ ad ibmqlod.tlfi prunrotr

rrr qrrtrd qrt arlag thr W fsoorOnl to PrlTst tb plvcntr

ddd bn r ddlrr rlfllt to thrt of (trr@ nrlgborl|lr tlu ErmUnS

ttt dlhtorr fnfgnr for & fnilntl,c of ebrfdr tfir Ef dp
srlr! qrt

($r) &f4tr r4 u4f+mla

!D. rufltr rr rhn In t&ll IIgr
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of dl*{,o llr rr rgda oDrr*rf dth -nrt g0$ {PrPodtlfl of

tbr nblrrtr b.f4 oDrarrd tn &rt 6 lftle
rftbub F ?.rI rttfd din h rfirthlf b htr'llar

(bp . - l*flnc)fr! r- Stcrrar Sr rmffUf$ trt frlrt'Llh lil

pCmil|on d,g!t b nrr I m rfldnrtin Fdfm or nla lr l|l

r1aotl tr ob3bril tf lryfry crt in rclrd,ffr rln .l'ltE rf\tf

drloddr d,mr ln ttr mbct. Oth.f rthodr of l4rf4 Sf slrtEt

ilrtr dD trad.

(rv;@
gcllrrt ahl'|,.A rltr brrln orld. rr crd fbr tb Clilt nn rnd

ats't€d tilth crldn odfr for thr ro& (g". chryt s E). lhc arstt$n

drtrnr rEt pnperil d lh. nrrtlo trDr E'f fltl.t ln r ary-mo

Sqil- ttil tr rxH.o tilof ilrt rHfVrrCtf erl @ for

:trr errlr rrd, 5 d,. rl,tgrotr of ru$il drtrrr trnr afnrotd iltd

tltnt il lor dlortih fm url4 b Veltrd tfsrtln f*o.Att lS
16r@ bd n rf,hot a thr drtofnt ffi
Ib rfur,r |ldfctf n ud rnA'larllt C,lrOnn n dri b

ihr lltrr€n drtl$r.
Ib rur rr srrfd iltr s rt tl0t ud u 13 t6.fr'

(v)

tb srrnltr ftr loS rnl. n rhn lD t$lt !o
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T}

Ib rrtil p.rb El obrurri hrt ffi of tftr nlvrat

b frlb rnA th bllm ocrrrrdl probrblgz Datr of Bolyrlrrtl,m
nrctlar Ahfodd. lfl rrar prndrart rbrdt\y g f,er r tbr rr$m
r fblJc*

It trbrnfon gprrnl tbrt trr rrlt-fordag r'rrFtlon olrlrrl !r
focsfrn rnd il,frood tttl otbc hrll,ftr l^r ([.D@ r frl|4

rbfr rlttr r{tl dlcrt.b rat d^F dlb tb ot-rthfl oryuncltt
Aorrqpat$, thlr nlrrat s rb tm rrrstlvr to tl'.lar r ohlor{dr lon

ctltpr0 rrqrut nrtil,o b nrooei tltbrt ootil,rortlot flu
tlfl rwti,orr

tb 1g nnttrr rolrrrt rsrbltrl.b rrr rleo brlqB lnvrattsrt d

rt thtr rt fl Ed th. srrltr obtrfad for lt dll br |rcfbrat ln tho

Et Ohtptcr



&

gm-g

I lqp+Srrttn ,gr, fDr thDf$3v of rffrl OQrorrdr fn rqlhqlFlt

(r)ffi
fbr prrn|lry nrl cr tbr rtrblllty of r[ylfo ohfmldr ta

flrt$tf aflnhodib rnd .llrtfyfttod,fl b.r rfilr thrt rfryf drbddr

1r r urrfu,l oogana for dbtrotilag abtrrtr.rof,rurt tatretma othr
thrn d.fdn$m of $r{rugr &Lrl,&r ttrrdburl r prrlfdnr*y ltrqt
of lto lntrmctilm rlth eorhltrllr fl mltrl r rrltrDl,r talttrl
trt of lDr scttr of t&t rgtru$.

(u) Prlq0rr

ttr drrt - ntonl,Hlt o r pfnrf rail &|rl r
Iclfr{ b ObryIt VL

A rolutln of d\tf Anodl la ffinr frerna |n ih.

ffifr *fe rr uref fbr ill rhognt rrt (n Srotlm VII)r rd
rfl|lfly SnrF h t d. dlqnb lrrr Dfnf ln r rrlE cf
utElotl trf tilo; *lrt il! lt a rtoglrri d,tfi ilrf.A n$e
tnlr !t tilr, rflr rcrrf fir |D. C'rfc, rrr crhAl rrrbd
Gn CnC rfnttmrly la r firrtrt rt F.0t. fqlurlr urrl

w_+lr.Ellgs AIp. ro TqRffi8Ig,mqillAHFF
nEs,rloq gr qE. 4$u Jrw m4qlpr Ir,{gIiloFIlsFE



tf.

s1o;1{ ttor lb. hrdrt rt rtru tln, pfryri inb s lor-nfG

brg b qn.adr ry nrtilml bllh qpm nd, rfta'lc"lng r l-8fL

r*k frr rrprt ufpf (n g-tls VII); r ! dr rf'f4nt rr
rfri b r fOO dr rfrntfqs ftmrf mtrldr[ ti d. of hm d
P d" of ntrr lh|r r rbrbm v$orrmt;r te ctrrot ibr urrstd
rff;/f Sforlib |nb thr bm* tb r4lrmrr lryrr n thrn atrrgff
dtzlr r ftutbrr l0 d. of barH Drtbn bflq nu ot? Lab r l5O dr
ulnf llrrlo ffb fif dillttfi of lO dr of, ntr rad aflilol,rt
rodln l5l6rrorll Fluttm te rb tt frttqy rlhrr-rm, tbr ltrunr
cillot !r rv+ocrff m b r rrlf, D&rr (*l d"). lbr Ask r
flshrd rl|tr nf$fr Arl|a3 Uf onrrtfnr

srfr 1locCur il m.rq/ to rwrr *red$f. Sfd rotrld

hNt f.ntrda$ rltb tlr n&rrglf Tol.hrl tlErilorr fbr rmlclg

|orrfob d rlro b rurl Fror d lutrutd rUtf drbrtdb raf

c:fnlr Dtrn'
'llo tb otril rrrfonrfa r!&rtlil fr. rtral D d. of rrtr,

t d" of nltrln dn (ff), to d. of dlra dtultr rofutlm (qOfmf)t

I d" of tfr} Iaalcr$rt d t d" of rlHlrrt aftsnmr !t
cr dlru lf, ilf SG Strt lrllf, ncbrir $foqy.ilf.
(o.0etFr). r tlmF rrr rHfrrel to crut fbr drlrrtdr ffl
fotaa !r nfrd,yril,r sf rmrclrl rfftf Cil*iI trrlry b ctrrotBm

rn mgcrrtlo SuwrAn, Lr.1 r ltctl.o trf. bryt et Ot rr iltr0
r rttll

Edr rgnlr, D-brt srf5nilr, r dd lor ffi
cf b trtn t3lnr



(ur)

tb. rnltr ul rhcn ln !0lr ll[I.
thc lil orm&rtlsr of dlrldr ffl foAorC rnd th. rffgbf

aaru of ffi ot tb rrrtfc drtrlr lffr $ qyl rt tft,
arygrl{ ttrt a&llrrtr-nfrnt lnturottonr emig4 dlor'ld. lf,r
d fall- sr mt fluarC la rorblELbo lhr gr drubgru
rind aft th. rrb|*rb -r'd plrrt Drbr

!br. tnrlb w! r fd.rflg ld[ntln lbrt sEtltrllt
ddht Dr r crltrbfr rolrrat lbr r rtu{y of t$r @ rrrtl,on
of cxrd U@drfb



ct

liffiE EI

hr f+ ,Eflqqllf,llff AIr?x c+rf,d,q ra roftollffilt

$6Ft

nr
(tr. )

d, rcug
(coarrel)

lar'l
trotl

OoO

l.l
O.0

O.t

2.?

8.O

lr!
f.7

2''6

Oolnrr of
Solf a

Oofnu{,n
t

I

I

Pdr tdfil
I

I

a

I

O.O

AL'

17.t

9Le

f66.I

sf'.f
lf0r t
to,lh I

loto.E

7.?l

?.7O

l"Tl
7.7,

?.&7

?.!O

7'i2

1.78

7. lt

lulyr c[cldrl r o'Ef,l

t'i6-Ot



&

nrrr*ilnqf Jh;:flr4flf of SrffittffiF of,

q.rsrrrtlrl J$lml0 F 4nftqfirrr.
II

(r)@

f [;[rtr of b Ef3tlffb of plr$lr ffi rd ro[rt.f
nlrfr| ffi nn d:lfartln mtrlb||il to lbt D$rlnr of

or.rilblfel'lyl efrldr la gbt|rll. rrf r mrrtr Frstlnt b r
rtrtr of ry Slod,fl lsn Hlrrtt nrttotro

lb thL Gdr r grlldarry lrrr tlgr$a of fr rrtr d

ffi of qetlVlrllfl dloild. to U.rtFhf\tf oElaldrl

ln bolb fbr fim rA pnrc of drlorlt lfirr r rdr fnrffrr
tbr Of,elfr lm papfltln url riro strlrf rtt

lhr Hlcl r otpn tlor thr ltortfgrUm s 96.0%. nf
oqnrai cho.c lc Fswfda dfrlfi lir Lr.r thr ml,ro#ffo
qrrtr rr Slrrt{tfrndn -forlfil hmforth to b tt'G:r.C

b r E1EL ttlr oqrdil hrn to h ruflfv rfrtlr rd
frffit ttrhlr lr rntaf|rllr d b br r lc rrodrtfm oomtut

15., 1a4rfr ftl.rt|n:o? dr r ryEf, rutilm r qntri b
rrredn ILlilt E.$ frycrfurr rdffi d t tol,rsrh$r b
fuon r lrtr offint fu ltrCylD lt rrl r lltrNr &1,*

(s)ffi
Ib E rr crlrn qil rf t6.db nrl4 b rqcrb or rdri

Sf ltfgrr hr nr (U f?) rtdd - \|G['1 ilrlh l[r oE
(U ts) ontrrni ryGr (c. $G!I),



6

1tr r;11[r alld I d. c ! d" of mlnlilc ifpdnf a

f[rfr Crr$n$n- rorltrLtf gr.@tlrffir

r fror ohbdfr ler - bt lfn b $. lbr* fll rdcl E fiEr

t61 5 rl, 1l|,n oaf rfrCr[l * rnffr|r Uerr ffirtr

@ rt Slr rtgll td r D Inil r+b of Al@
dloutfi r alrif^l|,l lor b earnrrege of rir$l$ fy ril'glrt1

drtrnr cE t !c l.rmr rrl ur.n ril |[ ls c;prfil.o lrr

r11psdnr|, 5r rftrotfn fd.r Htr$E ub. fdilo tbr dlrlff

ln fp|rot{n il. csrlr0 qlt er abcrffd |n S,rctl'c I cpt tbrt

ililt ar rt311sc rltb ,O d" of, hnr d It d. of rS n

curtrA at. &rftilr for rqiif *fertfi lnr d|r qrltrti'trtin

mfr{yrfr of rffpl of tb rrbtrrtl rr tgr potaticrtrfo tttrtrtlnr

d,rb rtrilbri dlrw nr!,fl |oilrrtin. (tta' ohu. of fir t.elgc

ftr pqrrlgr rr+trrlf qrt d uryrfry tbr nrr lr $es6oa YII).

btbrr nlgnlrl rd r;lilrl. r dnri fbr ffi
of b rnr$cr i,rftn

(r11)

tb rnl|r ftE b f7 rd t0 sl rh ln ldc sIL
Ia Ilr prrm of Et*El, ffi Foe.t rt r rrl$fr

1rb I fralr 6(f d b U-lrr lr fl qtr, It S. rgfffH'r
rffi lr trh b b l#r t$r lr tporlrfrlf tt# rr{n h
Itr obbrd, lD if,.ffm d \nil; @pnf de
qtrfr rrlrma S b fnn.illb t|rr
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Qr

!f,r poArotfm cf tloryldr lrur mn{ la tb. prum of

\rcf, raa ln botb nD ouldcihlf gFrtr la rd tbm url0 b
qtCC froE ebtntrrml,rat |at$utlfir rr ldnbt |y rfryf

rbftlff ln Sotlc I1 ngrtr0@. tt ryDnrrn of $.

S;1 @ of t&o rtrtf.o drttrrn lr{fb0 S,& lt-.r for

bofb phll rlpr0 ibr prumr of r rlrr lrrlr lnrfry t! rtrr ttt

fmlnfA rrrtlm $r dhilS @f.ryc fchnlg ++rt|rl

tbn b eE t?r b tb rs rurttn tcled. $tlr DrrI brd r ln

ntnlloa tlrr d lh. cllEl of Ort dlrt p qrrr{ rlt*r thlt sf rborlt

5 dffi tb Sr ocqlrcr
b fUfrctlm of chlortO ,ffi rd tht ptro of tttc Gtrr

Drl tnOftnf;r nrgplrl tbat n -lfdnrrtlon tuot|oa ;r e'uurlrg;

rltr* ta rcbl,t*r,r|rl rrlt frntiln:f t Lr.

q r Cf, - Cfldl # % r Cl r 0[ r CIL + ffil,

(rf drtctor f th. lp @ &r mf rupcun b bQen
illorlth)'

f$rilor tb prueot d tb pntbfa dlfdrtln lnot|nl
lr e n-grl'rr tr (lr, r-Ltil% re ?tt rdfit ts dlbt b ectrr
b Hr r lgr rrllllm iilr c tb Dol^s OI0 o&r Err{. $$r o*ld
b h b fb!.r rllA fffi ffi C,th hdr
(rf. r ffllrtf fbr l1l. . tt-ttlQrfu s * i[r mffi of r nrilo
IDr lr alrllrl lab tre d a Crtp ef llcd,il lttr (mr) n
r&f b or DrUn, tlb tL o{h- r nr{ rr I nCtrmr lff
f! dnfl r r+b d G;rr rilIp.f !t Sl ffi m, tl



IL

Gtr Drltr rl d^rrlng tlon thr jrr @ of lttn hodntraf

lt;ilrr
l rqf. lFilr trDr srtlfa'|ls @ ebrfib la

ecrefttllrs b rhtd Er ndlrn;thodfi |l r&rnl br.l De
rdahil Drfbn rnaililry lt to rlalllnlfr nl rlro @ rd
rDprrd r pnf |a th Fodtte of t&rt ohctrl li Sun 17 oA f8.

Aftb$b th|r prl crlA bm b.m prccfsen !y nrdln of ertmltst'L
rfth r{brl.fr/rthrnl - tt rrr $rmt rbrn fb. btfu r &urb.
g5qlh.C Dgr fird,f - lt Grf{ rlr bt ir io hrd,m.

Ycrm oDtrfd r rcff tf.fd of btrdl,nr flrrlr thr rutton of

c-r$fldlgA Crbil(b rttb elbsrfil loil l" rtrr*flD to lsc
hltrdlo d.gbt Dr qr|r{ b ba pauira{ dth rHI lffi la rllbilc

tD. fnrlEff$r d b cl*r Drt odry fror b rofvut or lfu
+ne-aattin of tb. \IOl,f 

f,

(csrr)im --+ (o1g);r. ollcl

(c#r)lrcr ---- cn, r ca, + (orb)t'm'

(c4rn).tn o (c;nif -+ cnt r cf,, + (cgry);nra . (cfr)f

rrr ruld crrt $l tb pcrvfnr rat c d,$f cf,fsldr .nl sz lf
FUs lnb fA

hdar$a ef lrbl,r IfII urrrfr tbrt tb. dI ffi,m ocilA

bt'hcrsof f6dbbEruc|nnr foffiof tr
ffin artnrrn trrrrlo



I}

Ia frurfl rl&usb tb. enftril of tr crill;rtlo tlfct d
ohlmlir ln a tr @ nrt|n rrylurf nlf tor Ur

cpartlm of $. filnfrrCfrr rOrntq tb plfffr 6llrb d b
Drueb d $r pcrfrfrtd rl|drtfo rrtla hd to b. qrCUfl5r

sddrll.
fD. Dl.oillbl htrdlo rDA hilhc8rn efsffr, rcrr urfdllf

b lrrtroiro ttr FrrlEff$l of tm ftu{[c rdlfr onshr€.q
b thr Wt lrttn brr nl (r) ra dd-nt{fnr{fof t

rolrnf.r, d (D) l dldartflorflltl'o rern|rr
(r) fr grf r n*drof rdotsop|o rwqnt |r bn tD

b atrtnd qy rtruf ra0Fr Lr. r t' t$r prob, rd thr dl?rot tr
trl rlurmf thr rrl hrr! rh. lry&s cr.Ofaa tbu Ir Sst m
s+fr qf 0t. gunl ftmof @ ctlfnlrr U lnr
nd r 4gr, nr, latr d ldr rddr rrd r F' drtd rstft u
rr@ fnfrrtNn rt4 of thr tft ndnfn !g htrr't
d$ ttrr brrlf S1flg5

qtdrq|ra ftl'rffi b ror$,trUt lr r uh df dtb nfrt
5 rltndltlo lob srruqn rd silmlil lsil (f . t.5 r tO{),
(mtrrff |i. crlodf lil lr r rtq Dr.)r hrt lt hr r rd
ririllr mary b rrodrtr rLt &frldr ln b ftcD fr tG Eg-r

El + Cl- --s

-

m; (r.rrrd)
d ftdUr ftdrhtrr errtrf to cn{frr -hft @
I3t|J*rllU
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CHaCI-CH=CHMe

rrrdaf Wt boarrHblr b fifrodrtrt
orlfilfiln fn rtrplb Lrrr |lr rl ltpr s3 1rylr lfrmdlr,trl
Usrtgrr elrldr tf IUUo*n tmry to tb C+rrtlaS dfaddr loat

clldlrdrt tfir ffi riqr lAlnn b llfHn of b
ffi; tt[. rrea&e thr obracr otr dJ,qr. S tD. rrr bm
enA &n-fng tlr dfc of b eblld. lil Drl.qg trb trtl ln tbr

lar{o Dorfttsilf

IOG!1U,Uc ctrlyrfr tg btorprr dilfi{'ar oann la tb
ffi ns5*tla of f.rftllrtryf Sforlfr |l mb ud U
*.rrUr nA nodn€a rwtfm of t-15qrbt}y11 Slotlfi tl,S Ff'5
u nrmetull'rf85 lhrrul |l tb. Dlum of cr \m fr
nfrldr lfir lile[vral ln tb. fbrutln of tDr nq!' ln fufO b
Trr.lrd tU llL nltr lhr llffrrt|4 ttr rrd]|lf$ of crn{frfr
of I tlt rrhdnr

!r fb n d ntft rlnCrr [tF*G Srrlfl oilld Dt
rflrf th ocill td.rltdSr o.pt E qrtl4 r I
ud,rnlHfrr ht !y onUa rl$ ltr OldI lil of nrW
qnt tt ctl{ hnr h dTfr|ilr ffi cC tD. utr*UUrr
!h. dllbaC o tr rr€n rrrt ul,i tbl dryrf o b rrlrtfn



tl.

nrhqnhllbil,ty of ttrr cblortdr rnif IUlr- lon, hrt tbt lattmr sl$
ltr lrnscr rfr nilf$g |n Crrt r olratto rtehl,Ilratloa audl lL

d!,rPct t drr-ar, d,ght br rfprotd b b. eorilet Llr nnf^ophilllo

ta lhc orrlorle 1e.f5

(t) hl'+,arllcm om nddl hgtrcg.n d,tl,er{,dr to forn cltb d- or

U@ohfod.rbbt fr8 c f ArttaA @fS
fb Hltilc rad ncbenf.rr of $ldrogpn ohltrld. rilt 1tr* *

o$fln tn qrptlo aolnnta la onqlsr rd, tnlr bilE etrdlad ln onty r

flu crrcar son tntrttrrtetlor of, tlrc rdrmlnm rr,t c8 nDUilBrf S

(f ) fb d?cotlvr dcotrophllc 1g ttr lVarogsr cfrfodd. Dlccilf!

vltotr ettaobr ltrc &ublc bord to furn e o;pbx of urd3tsrnr'-6

Itnntrnr !o crry rddltlm furtcrr lt Ls muaaqr b brotk tll
tgrdrogcr to dflndrr bond ard ftnn th. olrton$E lor tbr thldt a

ottr.lJEt |.l rlcssaqf r orp rnrcfr b.fr€ tho hyaroF drlor{dr nlcanlol

rhtrft rldovc a alrlortdr lsr froa ttrc tranaltl,m oorybr by fbrdrg r
''

aUhrllda lon. thfs ln$rprstetlpn lmrrltto for oatalgnls of httt
r*rft|on b, rnd fe\rcr'laetlon ofl tsmanc by strnnlc ohfod.dcr la

ftloh tho fntaurdteta orn irc dfrlrtd by ructtso dth r lsond

mlnrh of ofrfln"

(a) nr cffcttr rlmmpLlfr fr fho frrc pmbn f$s&E d W tttt

lH,ssodrtlm lfitortt

lilll + f*nl'rl



9e.

lhfo godrmtsn rlrf,rlts ln tlp floltdrtg ratc cqratJctt

v . k5[orefrnl[ErJz

lf &pnobnatLwr of tlt carbonlun ton fumcd to f,astcr tlEn

nraraphrtlc rttesLtS

(:) Thc rrrcIrog&llc anct claotroph[r E=e attrck t]tc &uble bord

el.rrltonsualgr cltlbcr tn a ccnecrtcd prososs c by nrclophtllc attaok

6n a ropld\y fbrnd obtln-cl,cotuaFhfl"o adilrotr rltb olnrltanooul

lbmatlon of Uur C.$ and C-'6T, boner

In ttre oatG of r mng{Eatcd dlqr, t}a lnltlon of clretrophllro

attad< lar rr rtth olcilnsl &tarulmd W tho alcotrpnlc orlfiitatfry

rfi?aots of qrbetltrcrrtg, btrt th rrnlco1fill.:lo fragrnt can bc tahat up

tn diher of h pooltlae. In thc crtram casGt

c+ -1. ft-
CH2= CH- CH=CHZ

+Hct>@H_c Y cH2ct-cH=cH-cHg

*cF cHt cH-cHCr-cHg

It lr gffirffy onldtrnd thrt nastlm of orrtonfirr fon-tfpf

fntomdlatm llth nnfoqhllc pmf,nrc trr lcar atrUlc lsonr Drtr

nFn qyr ht &t tf tbo proflrotr ou cra$r nrlrtc thfs atqr tben thr

drrrl etrbb lsom rfU cturtrlly pnabd,nrt ln tbonr L c. r ltnetlo

mtml of Orc Ft.oantr drcs qr b thorudynulo srtsol,.t!2't"
In fir oatr of ttrc rfffeffyl hr11d6 thc prtnr5r hrUdc ls thr mnc

ctrblc lsonr dr to ntDyf-hgrFrun$g.tt*.lF



tl

!b. rterr frtrryrrtltlo d ibr ffin cf ddttfm rlt
peil$r ldtbl er rtrrltrmrr rttrct !y rn d,rtrunbffr u tbr

urtrrtr0 qcne rail ag rCrdfm |a th.ffi c
rldlsUftf sf tHr d,rrtrtfhffrr t t[r lt b |hr fpb or tr
[nhgrn ohlet'l,lb rf,.rtt.; &rld r|rr th ntrr lho*oarl
fl\rrl(h fn fbrrtfm *rn \sFt |r rlfrr tc Wulp crUod'f, lr
sbflrlbp ril.hpoffi r@|nr thrfAr*rf,y
lilc Ur trb d th. UfAfrrrlnTr{rogrr Clrll rxtfor

n'CFrr l{sl,d rd o.nuinr flrlA thrt Htr rd Ghforft

lr lrln{r{ brf t{.[tln tD tb. oldl^n ls Ur d,@tlil
rstlmrof jfrtrf Hnrl|f, \tGl' rd E|IGla nltubp
tl,l. 8tffi' oqf.bfy nmrnd brot rdailttm to ;lfitEf dlod,n |n
tr nn nt-t!}tf!

EUi,u$n rd bd raall,t|mErld n{ ts ourr rt qrnSb
rrb ltlr lhlr *rnin to b ea lfrtuil oatrlLrbr b th.

Wt of ot.rt$rUtf Oforlilr
mmU lt rr mrqt to hrr rrrl ecfnbf |nftm,tLm

o t nfrtlrr ntr of @.d &lorfd. fil 1rtnstlm endl oa

b r8Gnt of &lbrftqn &brlfi oa Srrr bgilfrd,lb r
rrbtrntlrtlfi of, th dftntln tt:gcffrb nd e OUSntnm oE ttr
rrtr d rG.Ifr of [ltugn -losld. b hltdnr ln rn$Hlrr rd
b t'ttbt d E|]nf n trHr1 Lrilbn tlr frfrirrf ffi utll
fr &olilrht



h

III

(r)@
h ru rrr grb{ lrt rt 93rfo. tlr ncti,a drurr f|n'

en (nn ff) c|rtra d o<@ ohlcrlO rd ltrcf In

rsttullrl tll! tr. otrr (er al) rfitur|rf Etn rd bttUo
6brtft la stctrrllrp dtl t\tO] ru,dml r urrr.

t-h rrfr of lsoCrortlm ef U-rtlffef\fl Glrldrl dfclfi lor
rni bltlqn lr ilr fb,lfmn for clr nrn td lo$ n5. rrrr elfnn

b plc6{ tqr r ilr of.Sr|fe Gfl3D tbrffi to m

rgfUDc'|np |l ctll b filurtltrt tr l*rlmr d tD. efrlfi to

ln{rnf erlDg tf @ rt{n rd tht of tb clil g.rh.

(rl) Ec|tn
hr drfiffr of th errl,mtrf trdufgrr rtl Sratlm YII. t|

1a Sctlo Ill tlr rrlror rnfnr il! rdil1rrotllrtf|tr. fu

nlplrtlc of r rbtln cf lilnffn dnd,lb fn nE,Sfr b
fcffr! r F|l 1oti.

l nln dt$tlt 1rrr$ ba t f," rf rrtc drtrri 'rl
Df.ella d qdrr l3F rntilc ed Ctd*r r+ln d St
mEb d.dtfntrrtrtr| E?tfI tbfrffirtillr
r t dr dfert r rttil b ! A. rf g4nb rd Gl d,o * rS la

r t0 dr rqrilUn3 fin f rt Srf* b ctnofrl r{rm
laar r rn *l |rb r ftO dc cfnf ff^rl rd tllrfrl dt .odn

catitnftlfn *-i4e nro{illilF! Jrlltfi+m,rflL rh FSlff,
o( n*rror+ 0tlqEH-q lf ffi rmtlnr



ts

[lrArfOr rdn{il (O'OggA) b tlrrdno tf ffi cf

ffin fro ID. rbfilm n h erefrrfrl &nr *lh t illf
fftrhd rlth dlrogl, ttlbn bdtg nrfflra tb oHtt{.b fru It
eohtfnlrlo titntlil ilS rlbr Dftrrb rlrr|ln (qmrol). IDr

|rtttrf ffi otr num rd Sqp llErffr wl ttld
ll n rnlesg qlr |f,. Id.trrl ffiof tDr rrbtrrtr r
Ahrdnf lgr errnt|,trtlrtl Ffnlpb cA rrbrent gctnllnHr
t|,|lrtl6 fbr btrf ohferlah tu dA nrffrr cf tb dtent ttrf
b .l|adn tb |trl$rl, rtm ffi |l hD 19 ln tlfrrl
Sld inr ur!' b orsrt lbr rdrlfrir of h r*frrtr irl{ ft.
rl*rtla frcAr rd t u fnd'lfoc tlrtrr

rry,b llr td* drl otrlO t Dtr qt fcur ln

tltrtfo rt tbtr ftrnllnl ffila jrr B\r c+lry Ctrat$fc
d rtrDil,r nC+rCaf iln oh frdfcqr nd r b{|1rrol b&il.

fn clrotla hl,rf of F d'r d g'pnbr rd p [. of :tr bof
qt & d rolln blrmO,ar mDtllfi (O.ot$'flt) to Ssr b ld,cbr
d, r dl rolf, nrffrr bt b tr cdrl tbr S{ru$rlr of lb.
nbtrtr itrlq cfna$n nl ilr.ffUt of ffir E l$r nr
cf tl$rl tuf.rt|l cf b ldrpolnt tfr |Dr flr rqltllm
1l|{ rr ltntlrl$r crrll lbr.r ?qr thr llr rr fr nrdlllcf
rrtfrrr ra.05aT4rogr|rilr; Effln rrtrh $rlrt
rfr finlf rt b tl|lffo rt W $ $t &

(ur) rrlr;{nrrurF
b rnll cr m |n fiLf. mIIo
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JI,

tD. I a.IlCJ vrtnr rh b tb IDh Ctrr Sr -trrf oHilrtloar
at o(rrOdfrUil Ofslfi rt rtr tlrr Lrrr fr fnilGrf. erbtrf
ffiosmntrl fUrffiq b nD liln

fffmrtrl pO.nnfrorrt rrtr snht fU @
nr ibfcdd lgr Uf g+Utrl rlhdl otr pfr|ins fqqo(Io.I) mr
t&r. (sr rmdl I) . tb droet of drlmrU tfi xnrnril'o n
qfrotra lhrr Dlotrr la rbls Ut vrhn for I. Hrrdmd r
lhcilld fa seotlo XI hr lrn urfdf rn rbn In Hg. !, t t l4
b prrulp of X@ anfmfir Druat rt cglf|Dudru alfl
til funlgf prnt rt Sr t Dylrl.a d lto prarib*flretrot*

r.rl mtrnt !1r fh. mrlrri{nr of EtEf gltn a vdrrr ftr !r r

tr qnf|r rmlelr lrF mtn0 (lrr fmadlfr llr st

Ih. prr&rClrltraslr srtr rutnt tU hn &r ffr flded ttr u
dlutrrr crmtrtrn d ry,st csnrd b [tlftt["r t\*lrb - [m,],
EIr r rrbr frr ht t Srf/l r ro{ flr*'t'

It rffltNil sf Uibrfn dllrltr to e nr$a rttrtuo t$sdbr
ilnrSnlrtrnt dffi lttoatr|'tl.ef b
nrt aq;rrtm lrr rdlj r rEtr rlh rwllcr rnd dfila th.

t|af of t[. rdp{rtltrtilrr ltr rqnlrrfrt b e rriltoGoa ln tb
dllrtlrrffif ItFf of tbo$.ltof b mthillnnd
Efrqn tfnnfi flI1 l.r. r ll tr *rt u nrl3 qlGI It itf
oglUmnors fbr $r tbrn$ncf thEt1'lnnlr1e
d It t lm;r rrfrGilt fffldnt r lrrUryffft
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*

tb cflllcil of ffin &forld. o ohlodd. tn prunntlm nr
ler d,lrr @ of tbr aht*rto lo tt 6-lm1 prE$lr
rclrrfil{n ncoAntfn of dlorldr tfl (^,1 r tO-t r ll*rLnf la

Silt|m I) rnA b ffi laar urtmfr GT'ilr ln ifffid,f
tt. :fr mcrtrrtlon of br{rogp od tforffr tnr faoCnra ilrrl{ thr

cft thfr of b Wt r-tilmr rdr c+artrm {lfficrlb
!nru; pa{b-tlrt or{r ntr rmrttttbf lor rdl.dnrtiogrr rr
rrrfur|rl Df plotUng \g(Dr) rrrl tlDr ilGl r lr ttr. lnltl.rl
ffi of q.rfhgrbUtf dfertdr rnA (rr) {Drt rt t|r t
rdrg 6ft trEldnr,Henr rnA rl Wt trbm pler rd
Cnaldf |il. d4o oru ttrr Ur |l$rrf |rt rhlob ttn fbmtlm of

4'/,r,ry, rurrra8r0 prtnrst &t ntnlty eqrrr. hr ttu rdd ernfyear

rrl rr.{ fc thr Ff'otr rhtA ur dpn |n Flg. l" Vdn fbr thc rrtr
ortrntr otr f .6'5 r lo-7 rls.-f fbr hn f9 enal ett r to4 

".o.-l
fbr hD t0 rn oDtrld finc rrlnnl SEr oorrrfrl fur rn qlftqlrtr
aryutsn e W{ Crr to b r{frp{ of rndgr!.or 3rrt vdur of 8.6
$f, f.f t r fo-? ril.'i, Erfr n&l of mrl'rLn3 tbr rr&ldHilmr

lrb It illrrtlreC ln ttmadfr III.
fir n cdE[ bt tbe *llot ef [ilmsn *ffftfr |r b

Qrrnl lrllrrF Sn nl,rrrbl ta ntr ef dtlorldr lm pureotlmr

hlt S. Otr tr rt mfffdnfly ntntr b r$rtr thr rynftfi of

tir rlltbt
tb frrte.ffnt{,n|r rtrt mtnt fch li, SfO; dt

o .rnrmtlm cf poeot rrtta |a lt elr d fS. ltAllf dr u
+fmdrtr rtlrt sf tt nlrtirr rrbr cf @ rd ohlrlfi
In foAr|iln b D. rlrr
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t&

. Ftil tp? r p'ctl r qne0? n,t!, tlorppftot rrttor n fgn
e.Og r f0'7

In tb tlrr rlqrfnrf nor &lt 9qF ntlon rLth rrpat b rytl

ffi q$ of tll rubtlrtr lr Aroryrf r rrtilnlll fin

6lOgoSm In proaninil. trt nr ttrarrfbn rpr*f thrt lDo llrllc

of trr Wt mtleo, ontt rt lnt llr tdfilrl firntlm of

ttr rrri{n, Erld br ruradlyffi lf t$. n*rnlal rE!

t5l,ndfry at lf brot dfils of tlrc prodrotr oG tho lnrtrlrtrd,

rUfntf.o rrotlm iEa uf+rtutr
&r ploirotlgr of, clltrl,fl tdf |r rfstelnral *flr tb

@ ruti.o lr nr rglll,brln rad thr rlrr D.rl c tb.

gF 6}13pabgru |1 lsrtb agftlry t&rt !t UI pmarct e'.g llu
n tlld.ntto rrtlm, brtrl r&ft|,6 b thc dto lr rlfrtlrrlt |lfrr
If bnf dalfils iE! trllnS Dfn rt rn q4lrdeb rrt r o. nrltl
qrst lhr rrtr of cEnrfdr lil Eronrtnaa tc fd.f ofil rryl4f r b
mrtrrtln of fsonrot hdtO qD d rdllto Ilrr Ffn tb

nrtr &c trXlr hrt tl0r lr Bm$lf Ar to renl, f q@

dfodfi !r i[. @ neotlmr

lr r ffi o b fturt bmJartlm rqrclnrbr I do of, fh
Gatntt of rn rrgll,lW rrEUfl trt rr flrrf |a S cf tF 5 d"

r$mtrt f,l.dft b n nr rdrhf u tqr cf ll$|i budrlr (cn).

lf5r r rntlm tlr cf f,l; drtrr rqlr of nrb;Fl ufyrra tU

e3;@ XiltrrCfrvtnrr\r, &f 3.rf ildSr
nrryrtl to t lbr b h$rtil.rr r Eet tlil fr bdnfri r*frr



f&

!h.6hf d tb tlrll ilrr thm dd trdbc, rdrfF dllrg
m drp of Eud.n, rqlc Fl rHtgrr&r S. Drt nr tr|l rbatt

thr ntr of prodntlm of drlor{,al. lm r rtLntrf bf tltrlt|.o
dlh rtbr nttrrt , ad trc rrtr of prodrot{n of lpeoeS lm r
crlilrtrd bt t{llrtlou tlth rrltu lptratForldtl 8l lettJ.orl ut'tHo

U l|d,tr of qrtntg rrrsrr Thb tdlcrlt titst ttrr prtCroilloo

d ebr{fi lot1 lr noqlrd,eil rl&r !5r tfr. prcarstta otr ffiCrn
ifl, c !y an lal rhl'rs rstr tlth rrtc to tblu bilru3s fil.
It rfn fqlllr tbt d,tbc rtlnd of mfllrrr ry bl ur0 to fbtfil
ttu nrillnr

f,rtbrr llraa|lB rfth nlrb FrI o ttrr rDoa rwtlmr
DD fnelntfor n tr nb d rdltlo d Ftoeto dfor'l'af b
htadl,mc ta rorbuftil,l,c rr nqrlrrdr



fofr

lv Inrf|{,rrtfa of t&A nrb qf 4f|i,tn4$ of-qts$EE cqlPddr tq

(1)@

to frt thl altiltv of thr rypolhlr ttrt rfrdntfm d
hl{rpgn Obrlfi fful ot.cWfrfryf ohfcr{,i b f,oru hrtrdla
nlcorrf4tdtrrt trc ctrrPr}e trrfrffir Cr

to thc lrttcr r rrqrb t' brtr8.m il trrWrfr
f rtr{y of lt rrrtr of ratlt{m of htfrqf oirbrlfi b hrtr|lol

la fbc film d ltm, of omrtnillorr Ort Un tbr oaoa|lrtlc
of ffip 6fclfr1 ill rd. et Srot |o rr (r) ff rlhilqotl,ffi

ftlf.an! bt bnt fi'tlil arlA mirlhs rrg'rtfLm$Ullr to tlr rrb d

@r cA (D) tr tfltrct d ryg o tbr nh of rn'trtf'o.

fmfnr $l gr. &orbgn1[r; to ftdrr ill€h tns n f,orud

@, trrri rlro elrfrf qrt

(u)ffi
(r) bnlrr|fl rf e sern€n,pf Fhi|{t,l+W

Ih. 1rr1nrtls rd ffi oO hrfflo b frsil.lrn h
Of,rytil. fL

hl|im t rtmltrf f|u penro btrll,n ffi
r lbllorf r rynf*rtr rlelt of t&r trilr&ddr r) dnf
gmflUr|,t dn Fffi, f,! tirtln ntlo f.llrf r ln r f0o d"r
brartra tl* fl|t.f dfi r bCl& edlmr ltbrnl, (l! * of j*)



fan.

rrl rU a$d flrG fla* rrm heebd +o thrt thc rh\aeil rcfihtrtt

rlgoffilary!5t lbr raga*rfiaf htrdl,c Dr..i ffrsugb ttrr oaabnrc

lrd r rlr trrp ailrfafry rrtr lnto a trrf sol,o6 ln tlgrl'fl drr
hrtrU,.o frr XJnrtlo nrnr r Inroprnd rr Snrl crrpt tbt $f

d,$ht of hrtad,rm tasddr nertsrd to Sln r rolutlm ef

fppmrfnhlv thc &flr{ ccmntrstlm rrr tlrr[
llfs hortlng fc m tsrr, nttrospa nl hrbhled tftrff

*T--b tb appratl to dUrgfrof th. hrta0lmr g.fUro lt lnto tb.

oiLl,rtl,m trp.
tb he srtd,alng thc stLA tnrtedlnr tr tbrt ettddl b r

olnln of arpcatr coHlltLqg ofi

(a) a rlegh trep qmtafuf.ry r fq' solrrtlffi sf radlsn hfiho:d"ib, l':ldr

rra oold lD rn tot-Drtbt

(f) a dblrl^q ts. mtrlnlg potrrahn hydroAnr pllobl
(c) tsr.of ffirry t$G! ln oar{r entclntas rlofu dbr{.fi (furralr

rr$frunr A-t6 nb)t
(e) r fOO d. r I* ;trl stdnfry r nrltrblr nlrn of sb!,tr{Irp

rhl.€h r oolo! h rl rtlruol,-tattr 6 -!fu r ad
(r) r gq t . ootrllrm aldr crrodfl6t
tllf mtfn nr rd. rLth Cqf pfyUrn trtilng rd nDbe hngl

tlr glrn to&b rll utrultdilLr th. rnlrw (lrt irr prpard ll
tir $Dotr Lr. r tr nqdr$ E&tr of, nld.trllr rn rdfrl rd |[E
ra dptcr fl|ilrf drb fi1il{ Sr (orf,cUr Cler|,n) r ln*ti -
b Jrlnt Drfat rlf gnlf il|h d.Ilmr Srrrr lDr ontltr of lt



|ol
fbl F. tbldbn Fufrfii tlil nlrtur er|^q d'f nbrqflnf
ogrnfilon artrldr t$r i$ptq

b tlorn btniUnr nr rffnd to nu qp ilody d bDtlto

tng! tb. drla |ato b rchttrLl* IDm tb trp rr rt nrn
trFrriu!; e l0 tr'r &lneCl ffnl rrr mrctrf b U prryl,arly

nd,ril off |nt f b tb tlrp od nS nr lnl |rb lt rforLy b
Afrpln ttr rnldl3 hltrdfm rb.a Se rtc lrvrl ludeif tht

srtbt d tb rmA tqr, b f,lr r rbl4rll Ed tb rulrw r
ffi fltor th. ohft ni elfad 5 rnry b roa tqlcrturrl
frfrrr bdng l*ndtl$ tp tfrr fitrpto*l

fb fll,t d thr. olr$lmt of hrtdl,rr la afrrftrfb rrr.

rtl,ntrl $l v.pror rnrfyrfr lbr l-8 hrll Onlg hrtrllm rd
rothttdh prtl ill pra$

(U) FrHnSeI.Sf,,r gqfnfr.m f ltvd$orH phtpr{Si rn Aoqtq4ttil,fr

a nrrtrur rhr of F.hl,tfrll. rrt red uho dr r Bab flrr
|a b sl.bor d ra rlTlbr f|'tfrt rttb nrytng t$r (cfOrrl Crlod,f)
n lrrtlL tb fbl nr lion rrrwC Gil rfsrl b thr gt[rgp
tbrff, gn*rFr

q'ft|iln crfrddr tr. rer,trd IluB %rnbtil ncbelu SlorlO
f rfa\t d|fi| rladrf nrlrUrls su (mo.) nr r togl^q lH,.
trt rr 6.lr If frrl{ ft fnndb r Hp mer|rlaf rlnlry rfDhrf.
dI (m)r tdbr tdc prrl tmlh tb illo|rr dlsnrh f$. tab

Itr rdrndt3 ltrr rfriloilrt hdDm Ortllrf b b nlrurtl tr
rnl;rrr ffidr illr I rtrrd ltt nlqfrit



f$r

{lr.ott trrfr ftr nrtt of lh. flrrt, l[. dglbr ilr. $fa||t
ruri d r+fror{ d,th r Srnrl rb1ryr. !b filst n tm
tnntblrd to tDc Ayrtar Sofirtilm El pUnA S. |1t Hbr
ulr to rtlilrstlr lho .tflt6 rrfoltr! b5r Jnr nd nrryl*, f,dttbrfl?

cA ocrblf, ua ounr!21+r170'fil

(o) +.qpflFrin o(-Tlntto hp

^rtgnt (or. I dr ) of cdr nl,ut|on rul tr.rlrfrra$ to tr
rrllf rtoggrrrC flrb uE& tb rffiun ooail,{,mr of lhc &;r.br'
rd tttr. rt rwrral fsr ra nrlvrlr of ttr +pdr,tr enomtntl,m
of ttr Dlrr$m IlA. tefre b rrl,rtttr rolru of t rrrrgptt
d atntlrlbl rrr1lfrr| tbr r llntls 5rn1 to b. afa.rfrtri,

Nr Sr rf'drlly &f.a Tprrlirr f* r ntr tr. lDo pLrd |a
thr tllrtc nil f.ft lbr lrlr hr. (otuntgbt).

lcr br nlrr la filS \ffi, r dro r qftt, Elutfoil
of lt ln nblsb il\r ppr* r lrrtH ln gilttoVIL

Ib tb Fbtton of \tGl la r fm d. tlrlr or |tr tlrf
lf.l'f, r| rtrlpqrfuIr n rdah{ tb bnll of tb rlrrnt ngrfrrr! b
S&r r mlutlm of lh. ibrfr{ emt*rtlm of rrr3nll ril b lhlr,
Gr rrg|ll|Fltr of ri nrfnrnanhrsiln rffi Dr drtr*t
r rhrla Ytgcsurft rd tDr furf,crr|, b r f0 d. f;q1dqj fhd,
fl$.f r{t o rftfir ca r l# te rnttgptr lDtr rh.t il
mf flor $r nryrlc nO rtH b trr rr*nlr of rd,tfrrhf
ltrt|l Dtilf1 illd n fototra dti }'|ll trfrri r ql|[
flb r rDrtiltrb{ tbr trrr rtDpc rrd ft ortlrt ftlr Urr ramftn



uh

of, tbr Ornfnf4 nffirl nl rUlfrr\y potltrl tt nrlrtlott r4rtur

fl nrn tafo tb narglr d b D0pttr dd'obl lfbr rprrf of tbr

ftml.l rr. d,nr0 dttt r Cfd.rf, trbG

thr pre1pfr rr 3nqu$ Dgr r Ja6I1t ltru$h rhfd lo nb

;rl trryd b rrtn lil of but$cr t}il th. mlrlUnrr

tb antl,S of th nilD.tt Drrrrd tr$nrgb r dci nrt$c hq

d't€h fltt o ltrto ttr urflir of, tlrr oartrtsbll fnt trbr ul.al for ttr

ti!f.

Af1.f r|trtng tltr pr|tm d,rtrn to od, &;n to tb ffit
tqrrrtur (fo dn.), Otgntr (lol d") rrFl Ffnd ln e lctrr of

orlrlfil l.ft fhilrr fdr (n rl $filft ttoppd tl,tb r Hrl
n$cr hry raA fld ln ea fm-Drth rftc Dd.g fl,Xl.aL ftr fur"rr

;jt tEft ft'opt |a Uqlld rlr, .rl,rd, rnd DfnC dlfhnr\7
ln e tlrrstrt et 96& to llrtf fqnrfcr rtr qlr$.t et rrtsrf
|ln W pfrnetaS thn lnto n lol-nts Drlh.

(c)

(f)

b r1llrfr rt cd-t fn ff$t{ rtt d crdri eDr rtt$ r

btr lfr. Ddnti Dr ontr'lr of rdr qnf. ill &n rffl tD

tO d. of lrerlrr td ft de of ntrr b r rrgntt'g fiffiI rd

b qnfr rrr ilrr0 *tb n* (<l d"), rslc rfprar rhrrfry

b rFl fb hfso d rru,U,u ftetr lnb b orfrdo trq1nrl

h r1ro lqrr rL nn oG? |llfo r UO dr dcf, flrl d tilSrf.A



f6.

rfth Fdlrro brtlodd. rolutlon (o.olt65tf) frr hgdbqga l,cur urlrG

horttryul bhr ra ladlstor.

h solutlm rrs thcr qrryom,tofl &rnr ;bllc brlru fttrshcd tttth

d,qG, bctbrro bd,ng til.tratd dsr allvcr rd,trrtt (O.Ofgf et) $r

tb pobnti.otrl,o nthod, b abtsdnr f*r btal mrcotratlon of

ohlodda lonE. InlttrJ, a€{d rrd drlorLdt lon oomtrtratlora EtE

ihtcrrdrd tn rn tahtfoal qrr

(a) Futl6la+,lqrtrnqr

Edr apanlr r oolcd and ghrka fr lllqlld rlr untll $E

ontats ilEt renlpffesn It rur tfta opmd erd tha ontstts rtrrt

panrcd Arlolfy |nto tO El,. d r bsod,nc ln nthrnl eolutloa + 25 !nt.

of, Fy c$rnol lae tjO c1. rbpBrnd fla^ek. lln anpoulc na tlnr
d.atod ri,th m{fraol end tln ftlal src cbgicrrd trd gmtly obalcnr

At tb ruf ttm r 5 nl. of eortonltrl,l,r oantefrdrg nfdrqrn

&l,orLdc at tlp rmotlm drtrrr orccrtrgtloor r{it rdd.d to c sl-d.lar

mlrtloa of M.nr ln rt&ml to rot u r blenlr Lq r to orztot
ioc ary urrstlon of ttr bmd,n dth nrlftrul or ractaltullc err|ng

tlb Deud,nrtl,m pcloCl nd rl,eo for vol,atfll$ logrcgr

Addttlsn rpnna to br redd ad frpu tcta ril W t{trrttrg
a.nrrrlrrllr bfsb nd nectfcr drtrrr uurr tirf [t nr om1rlhil

bt Sfr$r dnrtx rrr r(bqratr flc E+f.tr nmti,e.
Ib slr bs$d.E nr rrtlntdl itr botb hfnb rad rrrstton

drtrrr by di$ng roltd, lntrrtur lfilldr fbl.krrd !y nS rail

tttrltl,€ tb flbrntral lodln rlttr rodilul thfnrlpUtr
(o.tmlH).t!f iltr dtflluur rn tttrtr brtrn tb hrnr rDA



fOr

tlr rwtlo drhrsr rt t{3IO b b frofUmrf b tbr hrtrdlrtr

mttrtloar It r femfbr rnt nercy b lrp thr Ct
ffi o'f tb roLltlotr d Eodn ln rttml trodl.

lTlrr t' qlnh flfffd rt tlr f3fadag nd nd of thr

flUfry pa|ld rgFd rlib|a dpclntrf Grnlttl ro rl,rtlllty lo.n
#1,. flfl|ng b Ufi.. w! nlrrgtblrr

Ia cdadrtlry b rerrt*rtion of hrtrnf,o |'t r ran{
tbrt rflr€,rrLy fqr rgfvrlrrlr of bod^H ill rmral by rld
hltdlm rlarhr Ll I trt tn dll$n d [r{rqgfn e,ttlo,r'|'d'r or

fnddr bot Fl.a nd tilt tbr rstil,mr

oflLba + lts -# o&hr (r)

rd panfblyt

o&HoH.) cr{#r(q.)e (D)
-.+

nncri to oryf.€m la 6r ?Hm of mr bod,rr
to tlf fbr rrrurlElllf of, rrrrnnoa (r) r r rohrtlpn of hrtllm

ftr$lrfar (n O.OI) otl ffierll drfDdf, ln ffi rE

erUrnd el r g d.r d,fen| rr rd*l to A d,r of rthrrol,o Eollt

gobdrn lodl,fi (Or! F) f,r rdfit ryril tb rlutcr rr trdt ftor F
dlrtr Drdbr bfng t|,lllbC ilth pdn Umfefrtr FlutLm (o.t@lR).

frr iltil qrnf dib |Lrt of r ffrf n orf| d4 r rd .fb r tbrfr
lP lltf- fl Dluliloo r rtlll olrulnp D thrt raur${fftf of

|rffif tbntln rprrrril b br njftf!'fr or'r t{. nctto tfDo
rh. lllrtrrt grrf ntfrr nfrrlnu |lfblriiln o thr Sm

rrytloar lrt r r frrfffary qrfnt bl frdmhil ltrt rifltls



f*

of brGfm dilrrlfl b trrtdc la r8r prro d lt*nDl n rr'
.,1r, ltnr ardftl lhrtr at rDftr lbr rlp€o rd ffi
of b c0roi, lt frr rt bart th lilr ll*t d tbr hrtrf4a
crllrrtlotrr GA ifrrrrfbn nutrr furrt|crtln rd nGLnffi d
t|r htrf[nr GrlFfr rtbo{ r p$men tn|lf rftc .err fndfAry5r
!ur

Esrc tmdn cr rLro dA b tb untmtrl frelstr d b
dnf$m !!-fildrr nrfnr fbr hrfrlltm mld ilft f. a;fr0 ant b
onfifru I tm d +nod$fr rrrtlm c ladlchd sl tbc olic
hsdh

(f) T.r.c., tdFr

earfyrr for tb film ri rrtrtlr Eil of o(- d
['.rUyfrf\fl clloilO nr arrld al tr rwllg tm (t/rt ) rqlr
tl.sr S frDr a5tt|^na tbr roll orlfrfr rnt f$tilfag ttm lltluryb

Ujrffi

ttt llDflo nn f,Er mrlr0 qrt rt t6& d.$ ryEX
omtrtlilr trltnl ror t\*l'.,tnrJ, tr\tol.l .w dml.

foil xrfyr|r d -frl,ff 16 Erfp|r rr ur.A to ttl,lr
t ddl,fil rrtln d rtlrtr !,tt iltr Yrf. o1 nrffrtr nr cd
to ltH ttr {bn$n t' fltlc Drr0cb rl b rtlrf tbr lru
rr$r d htrdn nrfnfr n rrl b -n tbt n firn ef

ru$il r LdodrlQr t olb rH dre nt ofilt rf
;nll,cd b htrafrl



fOt

(r) rpruq{pa gt rhLFIW Ir+Ei

Sfitr*tlnt b ttl pcttolnm of tb. &rr lrr tb bndHtloo

rrtcC cf rad,fdle fc hrtdim r droEri, U SrqPslr'u r ro$r{c
ef bslm ln rlhrul of bn srccrlrrrtlm !f rdgl0 rd mfyrf{l
rttqntr $l iltfng th rft trdnr undr rrrlnr ooall€,6r

W
hlilfm ra rtnortrf lFoD ths llrrDeufdrl rhrd tfth

ntr rA iH.C rftb cfglrr ellddrl lr ffibd errl*nrtfr trfiam

D.rq ollrfril ln e nu cFirrL t$r oo[rn ln r ry lrrtbmr,
drEr rd frofofiaf d,|lr ffi'4 f$r flln rtoqHr Dlrlrrr.
fb n&n G&[.cbdr f-Q dr

Eh. rnaltn'r of tbr tto n tbrn omEf b |firt of r fffi dr
flrk of, h rilght mtrldry r bu;|gtt of fAselor' rtllnil,
(* tlt d.), trd n oola0 fn Dfr I*f mfl tSr hrtdfm r
rllnC b fn.ur lnto tb A,^rf rS mdrn fln tlr atlrt of b
rf;l'br (*rfoU rrr trrt -n ter eu*E of b rcErnt) fnO b
nlrnt b flrrlil tn rtfprrC na rhhr d bilgn qp b
Jllf ffirlr tr(brr Dri{ Ufh* tl.or llr r0tht! of hrtdo
rddbl Uffief b tlntlilrclrltfidr

rff.ptl (g d.) of tf rbgcilr tr Sd s n mr
cf hu|r |l riltnl (n l. of bdr |l rtrhl rdniln + p d*
of rtnl), lil d,fmf b nrst funrlm tlnr ft nfnfin
rl tr SErfdr|.tt r$r{ a&r Unlffrtr nlnflil



ffs

(qOlR), rCtr rtrlt rnl Dotrrlr loi[dl In.sh c l[r
ttt;a nr mDst|, dth ht fbr r rbfrd, anlrlil[ of t[.
nrotlm r#- dfr. (e).

fa eU,qrnt d Urlr rtb* robgcn'. d hrlrrlbH fn r{ed
E tl.bo Cffnffal (4t U. 

-t> 
tOO n ) U r rolrr'do f,l*l b flr

r rofurtln of rypdrtrly tlhr rm omcErtfm rr br. trr.A ln

thr llntilo rrlr fU,qntr of tbt rfirtln (l n ) m fDm rarfnr|
rudrlrrrlnn nrtlnmdltlor* lhr ffi cf tt qnl
tn b bodar$m dltrot ill bpt lldlrr b tbrr um{ fa

nf|tu ifrdrg tb. llrtlo nur. enrffrr of d,l.qnb ol htrdl'cm

mlrrilm ultllr rrrroilfn Failr mdr$^g of boqln ln r{buil' (!g)r

Errdn + slprlfilb o [ilnegn dlo]td. + olrlorlfr tmr ln nthml
(1), rd btuiln o shl'trllr + bldqn dlorltfi fa rilhd' Gl
*drn sir tDr tllilrr ltr rl,l s bn$ oo*rra d||t $nrr of tfir

rilclE*|rtt rDl,rftro

nrurn$[ff$l of tr tdnlilea r-tilm foldng hrlllm
ffi nr fotril fU Trlnr U deg qf gnr of roLlll trtlfbtelfl
b S 11. d rthrul f! d of tro rtopprrl tllDr rnA rfff* t.? gnr

ef lo&l0 p'ilrfn rod,i b om rd 4l d" of n lnmn rolutlm (0.ry)

b tbr othrr llr rfint d $rftn Abrlf c Srr drtn il
dD nddr

npffnt pq*rtlm f r rt* roliltlil d btrllm |l
rfirol, lrl mfrf nt



lll.

1b crforilrt { rd rydfff or'nttrtlDn 6f tD. rrbd

lrrd clhbi rolutlru of, hrtrdtml ln rttrol rrr .h lD l$fr I9IIIlo

!1r 1ryrfn1rf ffi of tb rrtool! rotutifir, Obrdnd

by brudrgnn of trlrr rolutlorrl 5 l!-tTf Lfrt tirn thr ffi
orhrfrfril ftu tbr bn r#ghtr of hltrlLu rd rdrntl drlh fr
ffi d ttr. {flutr0.oln$m (Lr.r lrr nlulilnr rllb
btrn1m omltntlnr ffi rerrf b fbro ure0 ln tb
Ilrlilo nru) an f0re# lm rblr tb cfarfrrd nfnrr lthrrfroilp

ffi br ril,ght I frtF fln omntr||on tgtmdntl'ctr

!h. ri!lt|,m d lgtrsqgfi Glcldlr gd ffidlr c lUatrtoslc

Offilrl ntdilb nd oblorl,O lon bd rn dtlbct m ttr rnrlfrr
oqt b mrc rrrha ffi la thr Stp of ttr cl+sfnt

oE 91 t{Irtlml o Srt tbry hl b D. prtbd try0'4n

tr5tdf1p Fllhrldr r e$t rtbh lr |il psurn of po$rfir
ll*ilfr fa rrrfhrnl ad tllru ntbl' ilF r pclod of t9 hil uA,

6t3r a3[* ffr|rofp rnf*{,O, tf arqrlt|€a h.t anrrrd rftr gt

hln furilbrrs qf rrr:rl,bfr rur6m lmlrra fr tEr r&{ of

rerfffr nrt tmlrr pcCrtr oh Sr tt ffi
D {rorrrprny Drtnt ttr cdatlrtd rd qrlffif

ffi enrsrr b. lrp b rr tttrtbltrBrrlt b tofrrillttr

1;p Ad{ b mrfnr GOn pblDlg inr rt brt filft b
r1;;l,t|r rl[-6rf,mr' tb|rdJ Grf Fr Frf flIfr
rbrrrtl* trt b oa#rt of t,trtNc f|jhf $ff rT{dy d
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$l

eatlnri dblng r L, tilr nlntilf, ilf cnttm\y tltrlrllt
*rrxr lf tbry;Ef hfl ttradfng fc pddb d rp b r *p a

ToDD oc tttrr cgnlrrrlmt b n\t lhf$ oE & h$rdnr ffi
rrl rrqnlrrrd ftr tb ffbcrfirC Eodnr Ih. &n tftnr il!
rtil,rtrl rrlrt{rr I tlto.f d t tlr&rr

thrfcrr rllnUh tb hdnHc rtbf of, mrlfrfr n f !r
g5 run nrl,d Ft D. ntlrllrtorT lbr r fdrr lln6e rtrtr lt ru
gClaf fbr tbr ffir lU On rur arrlrdq$ rbrr) I b
rlc r'rt d J+lntloo d lftogn dlrldr b hrtri$^mr rhlnb le

{fnrnrl leril |l tlrfr naUmr tb frlbilfnU of tb rrhn tw

b ldt|;! omtltlm d htdlln fdr3 frtn rffffi n l't[r

ttra vdfd,tt of thr ibnhttm ur af lDr cmltslor rrr$.dr
Irrs-tlr Fr,.t o dQtr llf flrils of, th. relilm or tfr rtttoC of

dlm rnrfycfr r iDtrfbrr ffi,nfrd rt thlr ltre]

(ur)

rarffUr U frr ffi of l&rtlnr of hllim b
cbltrllrs nUaU ff qgrttaa h$dfnr tlil 1nrr bfdlc
trtrrbodf,l tholri b3 Lrtdn bl r rrhntln tilr tdd*f d'S
trf of brffiDrrlollrrlb ft.ffiffirrlt
@ tfrd,ab fb fl,Uil of rrr fcodn nlft |[
tb@of ttrbl6aDttficbffi lt
rnh p*rr brfb,rr mdffrl b t lfftLflri r tdf llr b
bllfm



ffh

l.P-C. enrfyrlr lb f-! b. rhrol D cbr Drak , ilr|'d E
trln to b. prvof of l[r Drrltgr of lfrr rgrnrrltrd hrtrdl,m
(rltaUan ttn or. Ort dn ).

b llntls sd vrpror nfltr ftr brr tl tfr rd 2, r$r dffii
b trll'r IX[, g uA lII.

ID tft drrn of EtrlGl (na A) {dtf tilil ouril rlcly,
qcfcf $r t DsllFU,m cf r bm d.oc;rorft|cr pmnntl l!
tlr rrtfs drtrtf hm. ff'oil ofssble to tril n! Ilarf\y
Lgilltr e hlth rolld u tb. rdlr ef t lrpcilr. In tbr fnum
of 1.alsf , [ntrm,] * tncll (nra 9f,l,thr ntr of rflttlar lr grrrtp
nnnri rrrd Erd lr. CroilFillttm omur r tb rrttm drtrn
ody tunr e pdr frffs*rf bma. In hrrr et, drcr [rgOfl ru etgctl,

tfir ntr of ddLtfm |r rrftnl rtll.l ffrtbc rd brrr m Inqrltlop
r lndlct d trr Ur i|rrfopt of oofanr la tb rulila drtffi, rllt
obrcr,r&

tbro ob*rrtlmr rrgrt tbrt l[r. trrfognt of cl,qu Ln tb.
nrtlfi drtrfrr |r ib to rdil-ctrlfrrrf ffi of tb
tnrturtrl CCr prrnt It L rho fon|Df;r rvldmr tbr tha

DGr.nr d prulu'hf, |rfrrrilrhp rhldr m laltl,rt pe$utrrtln
n rl,1 r. rdl r dlcrlil iGf rg'ftsr'll5b

lb1tl ffi f'osrff Uurrru rh[U rypr*mof
r nll trt r tr rutln nctnffl 6irb trr l|ltlfb{ r
q@ dfcldr ty nutng rn tltrHe n3frg o{trr nfl
ltrlr *ild rr l5tilflrrl u U@ dfll'lfiEr b r&lt
sCrr rDprs.l r tbr rwtls emolU rtfll tlrrbr hrnntrgr



A t it*''!,,;?t?i6frH
gu6u;i?

d
aA
aF

lrt

oodd

C' irf € r'l rr r'\ et F f\| \O

ddd.3s,l't,r{-ddoR

fl

I$tt
FF
!11
Itl

agrF\Orr169,f\611d"I '4"i.dddE€<-

ub d

s€<g

tl gp-tiltn nSsssnSEHn
.E FgFll{ F3.idutttJ"tcE

lr oFn.l ot\roooo
!g E rt*{il$t*t

$ iltdds
tll

TECI
!rr
g

3nt6 Rh sRds$Re
.t .d_d f d,f,uiJJrtxtle



f-.:1 )o| | u:?SUU?

)(,
oA
a

F

ff6.

OOU\rF|^u\
dddJalrt

ClC|{$l\OrF
ddd.!,I"1

rF
to
G
T
o
cf
I

T
{f
e

=

bs

f€
f.rJ ?

f $ FRERsBE 3 f F3 t-d d.d
rOtFlFrF!.?iFld

rQ6eF BssBBRiE dddddd1d

!3 3;FItn *

ll

*
s
I
lr

il$$ddd

!EE
I'-' {
3



ft?.

,;TFd
a'0.
a

3

c?
FE neNBffft
{a -dddd-d.d

f{(JtF

=*

| | | uu

fll

cl l'\ff|e\ lnO \O

ddddfrjGlol

C} o rt\c\u\ ^ 6 fi| trr

dddd-'rrc.Icl
5'#-!tr o
.J lF

q

$

t$${d d d *
rlll

Et F.r t-r 3a!f;E
trJ g
fr

dfltQ9R.R,5'nrtrtrtttclrrEcl$I
fF (F rF rP iF rF (F .?

TN.E{dt

JlE
3G
lD\O

cs
FTdT RSNsdsd' 'd*d

OGf.t\flFnfft|llds$$a$4ttI3



tfL

d l!t. U-$lrn f.rrt rrrr rltLClilt n thr p.rh lln H

1glr mrryb lbr lrmtl. Hqr qil tbro rrl rtnn ln sr trLl*

!b1 rrrr tn til nrrar[faf ndn of RE St b rirrrlbe{o. rrltp of

rtogt ?0S U-lrc[|l: tl not rrrd..l|, f|Ietln mirel d thc ptocbctr

of b rlil$^o nrtfm lr mt rnrystrC la nUrttdlr s tttfl

rdmt 6o.t mt @ ftur l,cr|ratl,an rrroiilm, t[ oegLm

dts paotio rolntrS'15
lbr rthlcrrl1[ttrr tf|r la hn SJ rnfn frutfrfff crteat

fni[mtfry ltttlc rrrotlm bn enrrrral to fon d,tDc Wrffyf
dl.crldr or pd;n A trLL dnrs of bt or! 0. retl{ L
qlrtrt tllr sprslnr r,ttb thD .'lhc rnfnrr ht dill€m of

Dmdr b tb. oLlffl^ibr rd crcrr larolrrpl tn tbt rruoftUtlst {

nrfnfr rsrod st bn rr}rf lill.lr

Cafmag tb lililtlo drtr ia plr llrb,ffr |l & ttr
rr+rfnl Ib ffi ?S cf tf,r tmr$nl n*ru6ilt of

or@ dfor{drrt 96.01 bosr (rf$rrb@

omtrrtio of qf^rOCI)r Lr. I lfD br., cbt htt lfF, tF rd lF

of tir btilm (cf ffi {Lo}O.qr) b hu Ar88 d 8t ru-
p31fr*y, hl ruatd lnd th. rfiftls Droiret Ir ffi ttr
q-lnb It b tffibn obdn tttrt bd til,l|n of th. nrcarl
of t[r dltn€m r=dn sn dr 6 d|nrrllrlt ntrlhri|n to tr
rinirrf,Wf |lfbrprcef \l[,r ltrlrtilr
rytilfly tUrt13 rtt snarrfp dratl b forr b lth.rlft lolt
rild nfic til crffflff! cf tb drtqH,fr fbr fli|lr b
bllla to r rtry Ir l.uAo lhb *lntrr rrlh {r|lrt b



fft'

rrr4letlaarrlitll,c rdrnfrn Fnflt]f ll Ur trnlnttnf rt tblr

rtgj, of rri a tlr #rrr$m of hr{rog;t ohfod,lb to hrtrdlno lD

rflellrllr - rn latarttng rtrqy |r ltrrlf.
tln dlrr't ileenilUm dndrl trib to oprrrrb fin Doth

clfinrtfn d blt dfl.tnfi sr flrt r tblr dlrt lbtltrtlm, &r
ftr er1lfr to rt*|.o hffiua to uol,raeUU,o rttd or fdlr roml

r*tlllof r prcbi
tb prcltag nrL brr rtnur ib.t ar4tfrrr an rdl-ortdryrdl r

rn d,r-rlrtlsn-rfiutfs rdrnfln en otrlbrt r$Fl{lcntlrt to ihr

rrt of @ of or.rtEA.rfl/f ohforfir lD tb frm d E1IEIL

h cbrnofc of thr rl&-ruotl.a Lr mlfisrll to b. rtrblldrl
rr bd* Ar to rlfur.rrtlrn of trfilncgc oltLorl,il to foru hrtrdlrr, bf

(r) Ghfoc|'fr lc rnrlpfr, (b) @sc fn rHlyrlr, (o) tminrtloa

of thr o;land lrlpcrrthb for trb naba Drf rna (a) cdflutlsl
tsy rrgror nrlfrfr of tr}r lbtlnl rrhrillm tlrr of th tufnm

oqog rd ra rrlhatlr ar4rlr'of hrtellmr
A podrr ilrqt cf Sr rrilr of thr crnfnt d

rlt-lmt|-rruoillm of or@ rf,frl,O taffi rd
tb *?.ct f DWDI c thr. r pfrmrilr 1rlr h r Dildr. rlsr
of fb rrn€n of @ll tb Fumof \mL



fmr

(r)@
f rtl{y of tb @ rnil rl,linttm ructil,m of

qrriltybltrl oiloiln ab lrl raballrllr ad tb rfllct d n trrt
rl,roilottt on Da,th d fhoo rla r& at 96.0Qh

lrtnr@pos*fcrtr (rtrlrcfOn) r ffn r b
lfft dcstss\lrtcr Dnun lt lr Hdrlfy dlapd,etll |a sbnlfsff.rtF
rrd u Fceforlo rli la r rtrc€ dirf 4 6l'lc tb pcndllrrb fm

b a rulr nrf nnlrq5|brftt lt ufla d blr ry rrr{,fio rGfct cr

dth.r ructlil.
fu hf t ndmfrn of runqecrt h.af rnt bn mLSrd rd

d"tharsh tbc ctdlftilo ctfeot d dlartfl ln +pmrrd bo lrngo b
bc r rl,t rffrot of tha rlmlsrtragthr t/frc, 1.r; orrrtfig e Lrursre

la tbr nb of lsrlrrllm of tb abrtrtrrlELl{orllrt r lmd.{n of

$. rfilct of rn fffit .bttlt\til. ttr lryortrrt to olslfy ftlr.
gil ldm of tb ngnlts of th. mlt dllFt of \ffil0*

on ra tl r Bf nrotln ln ffi r|r br Hrdfro! tbr;rt
of tt*c ud f,3alll, rtr tirfar0 r 6t$ fnnr tD \ fbr tb rofnlfrlr
or t.eotll bdd. on r&frT oro6fl \rur.fft

rb *Atstd rdlhtffii illmlir c lh. nrb ef @
la tr lrroo d EtfIEt fr rffFtlraly I tat d *.thc
ctrlRfr !f dcldr lor lr ryrd.tlsr I r gacrl rrlt dlfatl



ftf.

fnrl lf Sr fbrn nr |rlrrr llhrlLdl ln ftruiilm tbufi rff.ot
llr ntrl Slh tf tbr lrttc rl til., thr ntr rharld bc unf,frtrn
r b lslo rblg$ tnln rrnefrlly mtmt

A ld,dg. d h *lf.st d ra fart ol,rdrufftr on tc rrtr I
drrletfou rrr d,rc hortrntr b urbfr rn otlrtloa d tfu ryrolfile

.ffGt d drlodO loal o trhlr rwtlon b b. rdft

(u) honnr

Ib rc{nn drtso rmr poqrrl& Ibt for hn tlr onlrt al

of o(.rthyld,ftf db*fdb la sbd,tr{l,r sd tht tu Hm It
onlrli d tb rDon nd EhIGtOf (e". 0.o!I). (s.o S.ottor VIf

fbr thr prrfrn$m d rlntlea d,rtrc rnd &qptr VI for tb
plqratfn aC nrrltlfat|on of l,f,I$f%). tb rtlrci of rlryl,ry thr

\!f;lof. * thr rrr rl trrt br B\tEl, Grprpt tht tb ffiqB D{rbL

rr &nr{ il,tb natnr$ $rdrorfi !.ll.tr lrtrd d lborpf,cnu

pabddr
A rdu$n of E$GIO* of bur ffi ln sh!'trt.lc

nr pcprn0 u fbllorr l rtcppcrC (lrf oE$af4 b Dct |n rhtd
e ltlGl% rr b f. ebdl il rilsD.{ rd Dfd |n tt! t1ntc,
dh rnvtng b Dcrt l r+f. d lttrf0f of ffi tbr

rr&It rr{rUrra nr jLnl l^r $r brt rA dils& lfti. dr1il41 tb.
tort mbfdg tb \m0f rrr lrtrfurd |l lttrArFDil to b
d\gH tbrll 1160 rrr lhl rnl5[rl b drr Ur. d'5m of &y

\mf th flrf m rrrbnr{ b tb IryrDc d tlb neCrrf
r&n of nlnt rr dnt ntr||[* d to flrl l$l,od tb



f&

fimtiltlor of thr nlutlfi to b. orfnflr'lrd flli tb. blr r.lgbtr

cf datolfir nd alvat
fba trn rfr''r orn{.cd rut la rsclrd, trhr of 5 d" oryrelftrl

Aftr qrdl.q, Cryrllor.b rr+fc of tbr qrntrntr d @tl h$. iltrr

nrt ttrau,gh tfir gr oborrtogfrlsl rhlt rar cllbretcdl rlth I tS nil
] l# glrrvtrtrlo etrafisil, (ra Srtlon YII) nd tDG Fmcrtlgr d

U-iltryhffvf drlsll lrrrt nr abfmdn* t I 8r rllgot n
th ctrrstril dtb F d. of rlmtrn rad €9 d, of ntar tD rrr]f
t}rr d,fgffs hrlldrr lhr r*pml l.lrytcr rfhr oqrrret'tnn, Trt

tisrtd dth rdln l[rtrodd. (O.Ot fIH) to tb ltrml,$ttral,rla rrdp

po&tr tDtrrnhri errrtril fbr rd,A trl.orfrotilnu et an til.nl

thc osrurtntfun o{' \ydrogcn tso! r.mfuod fn rry rsaatton pslod

lrf trhfi to bo a{pd & thr qrcrutratlotr ef clrlorfdc lonr proegrdr

(ru) FnrtF qit.uilfFtl$m

tb. r.rrrltr rnr .]pn |a t&L IIII ril IXf,II cn tb rrtr
mtrntr lD trblt rtYr

Erb mrtrntr rrrr a,lnrlrtrC tlil tb rgetilmr

\,'&Pbqoffi
fb@rdf

\ .i,#rqqo*
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f*

fbr dlJHtl*, \. FA \ D.fR3 ft. ffrrbos{b' nb mrtrntr tbE

@ end d,ldnrfln @ (srr rrrydlc I ai III

fc lrflnl,1flor d ltr ottrr r;iolr)' lb tfttrt of tb @
rnotLo an tb odmlatlonr for lb rlliHilm rrllon md vlol ttHl
rr'r ql.otrt

fh. .dl.t|,6 of gtbl$l0f to r rroUn rlrtrru rPpltr to onr

r rntl lmrp of rypord,ntr\y fOF fn tb rrtr of ryt;
Jrlb tb rrtr q3 grr{mttm |rr rtitrln tln ttd,tr sf qclntrl
Grer, ldrpdrat of tbo paa of BtdGfOl. ltr rrtl of

@ u $r rrrrn of Bqrmt (o'oelrr) 1r ro rd Unr
tr.tr lhn trc rrttt d thr. rrrtionr (d. hD lt). lhr rrrtt

entnt !a @ fadllrr rrbaf lltt ttD tn botb Frtrp

fmrUAg ty r flotor d trr la tb tiD tatmrl Arr|ry rhlnh tbo

ormtlrltm of hgnrtgn dlnd,O lgrrr I r froilor d fqsr

ft rrn nroarDh, thrr{bn; b snhl ttr chlfrtr of tb

@ rutlm d.th ttrr proilwtlo of hy&,eg.a &l,gld. by

tlr dfnartilon rctlmr
W ltr,lgnlrl [r rp.€[fll lnfmtln of ffies

dfsfir dtb thr rrr@ bafrrtloa rtrp cf n hlt notl,mt
oilrlltob tbr Cruruq srrltr o'f tb nhltr rfil6 d Etrcf oll

%ruf u tbr rrtr d rrlrnnSmt (ofr nln tt). thrr rrln l[.
pnrffUftf trt $rlrq3c ilfrltr l| mS r FG{hl p[str of

lgrlrtlnr trt lt br tb dnrt olts*ull c u otrrrlr rffrgltDlt
rlt fnbelln nlrr



r?.

!ilnl,rarfrr rtt$h tgr ohfor{d. ld tlc th dlrrdrtisr of

[ltqrr dflsfdr tr r porrtbf. drrrLr, *llc blnlorfc rtta*
bt ttt tU{nopt Olsldr nl,rarlr ltrl,f b ent$* DcrlEl:lttr tb
btt* rdrnlrn qruld lnrlrr @ frd,llhtlil of

f.rfd g5lrp ar1ltrtn rmonrryfry nnlt$fU"o rttr* bgr b
dfot{r nil of lilrr dlpol.or Ttrb drdrn fr enrfegilr b thrt

rtcptd fbr tf,r rrtlm of elUl.:fo hrl.ldr d,ttr rfitonrrrt dnrf9fi?
Urlag tur rrylrfmt SAlt to orlcrletr vrluc for t,t

Atmrl
flor t .OfIt €f rdd fno0rolilon m \'r Gd trll4 ttr fntcrrlr
bctrar tb. f6}l b. rnafydr lad tlrc tEtrc fifnrl uafnlr vrtrtn

of l-! r t0€ tft.*.'t rn ttrlndl *rlil rm of ttra nr cdr of,

cgnl,tUb er thor fsr thr \tEl ortelped rurrutermt *uotLo.
(An ti). fh|r ngg.rt tirt rflar dbrtfi lsr rttlk lr tmprUfr

of mrntlng fbr tlrc rrt frnrlr otrrrrrdl rr t{r ffi d
rr& lst rbr.l{ D. onlt r rd,ll flrotlon d th. totrl rali
qurntnline UrfC thr ailmfrtilm onrtrt ibtr fbr lvrLugln

dlod,lb ln ahl$hl d f,ol,tbtf md or.nilurf4 b d1Far of

dllnooil,rtln ef ffiSprt Ghfcrffi bt dthrr of l[r Floorrrl

l n = -s !++m,,' tGl <- t'+Cl-

r. clt cf th a& of 5 r to* rt ttoCr iltb orofr Frtrn Anulfi
rd rdry rltfillr c*Tfo|.lf fo t nalQfr tltfr fa{.lr r
aCf|1|Hr mtrlhrfiln fFoE rllrr' ohfor&r lnr b etdlrlr d lt

@rstln$96.ft.



frs

b t|gntfllra'i strcrtrlilr of ifi. rlld,artlm rrn||m

nl obranr{, rhlob tr rpt utcP.obl lr frr lt{ytl dlfrct of

&loslf ffi. m tlrlr notllln |r nrd rffc &.4 t[rt a @
(p nE f9)1 tlfu tbr npfrofEffdtf of FHs Sferfl ffiS

$r&uSG nrld br rryrstrd tD !. atllgtltrr !b. rdrd- of th.

ro[rulft{o d,ldHtlfl rrrtfc lr Ht olf. Itr frrat qlrfnnt

111r nrf.{ qrt r rsfnlarlrrr I rel,lat-rdltr0 18 rtnfrar unflrr

ttro rrl,t efr?rot !. v*t trff l l.lr I tha rrrltr ur not ln mr{ tltb

tbr drojr {prrrt&n rrqdfin b fbrn d,ttr of tb trtrttlon rtrtr

ftr lh. -olr dmfg hrrur d,rn'trntilllo elt{frlr of r

tnfrlcrfrr r-rrl,n nrfd b qlrrlir dtr r rldl'r rGltct fc
Dotlr thr @ rd tsr. dldnrtln notfm.

lhr d,ldarH,m lrt oontutr fior bo{fi nrr rfpt r dd,rue

a6, afhllb rdl EtrL rn d ihbtfltl rfulffim &f b tbr

lrrp rr.rlDrr |l ilrtndd.ng ntr srrtratr onr Ur flnt fqt6 d r
nr€ru, th|r trcl ll rdrt Cfrrtrr 0tr qldntrf .tFoa rd
qg fr &r to .ol,rlyrfr ril dfdntls fiSlaB ilG to dl,tlrililm
rd $lnngr dfcdd. rrlrs dllntl,nr $l r rirdr etr tf,n
U oarutfildf oarn ratilonril -or* ra stldm of fb it a
d,lfnlilcn |l lb. D[r.a sf Etnf tr nfl b purldr rrr
lrfbntl"s rtlrt S. rffrt d W c tbr rrt of d,ld.ntlnr

Sil ffief ltr rnilmdrtrrroddlr
rrd,qrf f.rtl{ rt t6tr A. roetfltr b ffi rf tLr

lrmr rdbtrdmr



| 19.

15 rvl&or .a lbE otrtrrru tb. r.lgrnmt of E g#l

ndurlra to thc *fodd. fgr ltrfprd ffi rstfon, rr lt
l,r effian tbrt r grrrnl m.lt rlfot G s hf t drnln mt
Fmt for thr qratfilo rftlot of ctlrrlO !our. tb rdrrntr of

ctrlgrL ty ffin &lo,rl,dr lr mt rrl,crrt b tb. rfturtnCIa ln ttn
prrrcrnr of on ry[.f1 | th. Srdmgrrn dtlod,!. rhrtd Dr lr{rlt
t1 th. tlcrn of .rhrlrdt ffirr

f ptd,rr rtuqt of tho llntlar d tthr @ rctlm
n ttra.rfion elmre



fR

Yt r rtld|| strq,ot tlr ryGl fttd,F+ Bi$trurmt q|rs|rqr

It s{.ffirldrrl ohrol|'4i rto Ailsn'.trilr

(r) Int$on4ilqn

f pnda1 t|1ftr of tzbr ntr of dlor!'dr lj6 ortalgrrn

1!1rlanBggrt rer rib rt !6rotr lthl rrtr of dldrttton nr d.o

abtcdnG UlFf,fcb nnr rr$r orrrle0 out b St tbr W
of t&r rrlrltt.

(u) EnlEr
lbr trdnl,qr upd,ru tbe rc r tbrt trol fon@

rd lt tr cborl,Ddl ln Otrff |a Scotlott YII.

qumtl,tetlr 
"rprcr 

nrffrr rra erfrd qrt b alrtrdrn tDc

Lan' r.gfurr tt drtrotor bd[ cl,l.brtrA d,th grrlr$o rbfrrt

- dlorltdl fn grstln YIL H.rrtlm of tb rrtr cgrtloa for r

rrr6|b1e tlntrsilr er prrr&-flrrrt.or{rr rntlar lrdl alflttltlml

of th. ry*olr urd tr glru |n {pnllr I. Yrlnc lb \f r tb.

egrO-ffntorfir rrb mtrnt tbr @1 il! rfofrt|tl F
rrb16.tl${ ttr cfclntrf lbtr ln tbr nb rqrrtlno Mr|ltl

@ Ar b i$rmrrutdnrdld,nrtdm rrctfntr!

nlf..tri, !b. rrlrn for b ofrllDaln mtnt ttrllnri r
lrclbrn llt Srrilm f, hlr f.r urla la lbr al,anlrttm of tbr ntr

onbtrr
fdA rrfnr rrrr pdbnd rr tbslDrC fn 8..f1o V. Grtn

rcl drb{ |l ro il.r [ $frldr ln odgPrl
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ft*
(rrr)

fir rru.lt of tb. Cpl|ortr fiE (nm S d gf) er rlnn
ln lrilc IIV tnl IIYI.

tr .u nm wt hril rg rDa ao $r I a.ucJ (.r I U-ucl)
nfncr nor'fiil la fh. trbl,c glrr ff ltrlthl sbhtr omtrrtl,otlt
uno11rctral for tb rrll mt of ffi rt no tlr. fhr

Es rrfrr oC \ | |r tilrr nm of rrlum f,or t$a forutlon of up to

,Cloi of t&r U-trmr thc rtutr nda of vrlrn rrurgri Id'4
gltu ln hobter lbrrrer Erc*f fl tbr rtrffi aHrtfoo of thrn
vrlnr ttlr thr nr

Ib. Artr for tbr !t srrryurt neottm flts tDr lrrtril ntr
rqurilm fer r plO-nrrbordr rryarlbil,e rrrctim rrl.tr the f,lilt
6alc rrtr oonrtrnb bd,ng onlmt fbr th prcdrcflol of rt foct l{F
d Sr plrry lrm. fbr n flrrlrnd, rrmee rrtt strats
fbr tt b nrn t3Dr. rlU! qalntrf rrrr fb ntt ontratr
lhil .6 tnaleU to fdl of,? dhrfng tbr forntlon of brtta \brtr"
of llrr 6-lmp rilob 1l rpt uGlrcff oollbln ttr ffi
rrrtilrrtfn rrrortlol rhlnh fr a|rrtl,rff ln th. oelanletilanr

trtr rertmbr tbr lhr d,ldH,film tutloar orlarblral fioo

lb. tlrltrortn, rrt quetilc (rrr eneod|r III) sl rlr fmUdr{ fn

b lbLr, ifh tr Efotr of \g(x) 'FEU tlr F grrfh|arf

rtrtloc, r drorlhl fn srctim If,I rd fmnffr IIf. ur rlprn

u t&b l. Yrln of f. # t fo'? rlo.-l tbr En S rd 116, r rf? .-.'l
tbc hr ff mr oltdnri ft tb btlc re{ oC tr. rg br

;trb trtn cf frlE r tO-? rd | .57 t fo-? rr *f rrprosn|.|rr



llt

dtrfri $r trHng tb nn of th. clarlf,bdl rrrt conrtutr for tbr

ttr fnElrl fdng *f.h &$ b 4# of ti. 6rfm rr fourrdlr

thro rrlnr en d f,rrr. lffi iDx tb. rlrt ratr onrtmt for

rffAHttonp Dilur thry hfrf Dfa rtlnt C irrfng $tr gloalrotlm

of fr+#I S. lir|rcr*llr rrd'ne m @ FctFtl

rr{ r atnrtfoa fb'r rn rlrrd tlrurlnn of S0fi b d b d.lor tbr

thl,rr (rtmar of, rtfntfag frltfi. ) cr allnuara fn rpptor,r III).
Ooqlclag tb lrtr la lrblr [9r trnll rnA gffr lt cn bo ro

Srt tfir rntrlfd ffi rrtlc nb rrg;liflbb
onH.lutln b tD. ntr ef nrrrrqgmt |n b psu.u of \tEf
(L 0.o!l), ilb S uEtrlpd rlLdnrtlna rrgtlm rb r
mldtlbll mtrtbrfio to fihr ohforldr fn ltalyrrd trtf of

rl,ldntl6. f+H'rg tb nr of U f,lrr rrh ertntr orr tbr tl,E

tatr*rdt t5f.7&t'0 tnrrl lmfilrtn fw thr tut{pcil *l.d,nlttoa

notm (nl ,tr TSl,. nfy); rnlnr of l&5 r tO€ rr.'f ft
StrfaraL *ld ry tr ud b c*nct lhr prrlb-ffrst.onh ntr
utn|r of &rur 6 rnA 8% hrt

\1*")'\t'h\
(n Frt 152I.

L r trlml

trbrtl 113g ) r l.O r fo-? rt 'l (tnr rr of tlrr
gqUrf o$rlr ftr eD S U gl lrtlfl|et E f.$) .d \I
rl att r to{ fr"l, ht br b rrrm t.)lr lo-? rc -f rt
rt b lu, r to{ t'-.-i. tfn b rrlgltnr r$rtr er \lfi.)
fbr hr tir tr d l7r rrlnr of hI st L?l t ge d lln r Io{ lJ.r



fa

rltFr-' nr obd,nf GloL |lilntr fhr rrpmecfbllltl ef thr

rll|rrqrtlfi drtr ftr ur ottrlyncd rllrt|,cr (s,c 4['ail* If,r),

It lg Dr rtril hrr thrt tfr ohlortdr lan eblyadf ooqcat
of tb btrf rUdae6n rntilm cmt D. nr to r rnl r.lt
rfltrd d tr rls;[s6trn3$r' trp. n n fl Dohnfq r & !ri.
of dld,Htln ln tb dtrn of B$Gl nl not dlfctrl tt .eelt

n!mo.. (srun v).

A rm mrntr rtlrtlm cf th nlrttr rrtr ef ctdlfrA
Wt rA rlLdn€m olt F bo rDr Erlt$ trn nlum ftr
err6dll-fr lrgr

E. q-catr 14 ,r,tE ..= , r..52 r rf; a.,r&

ht lrt r loa \r(sr.) t.6? r lo-r

fbar{b'n, rllb r s&crttrtls ef \tfll of tDrut OrOtil tb lrtr of

W |r &rt || tlr thrt of rl'llrlntLsf ro tlrt Lt fpparrn

tlrt thr ryt r*tloa cqrld Dr rtlitlce srr et lnt r tlrtln
of th. rwtlmr dtb ryf rglhfr dlrbrtln of nb ocrlrntt oafcrbtad

o ft rrqltlna of e prn ffi rtsftanr
tUrec dfnndm of tbrr nrltf ir nrtocril urtl'l

Srtfnn IIL
tct, n tfir Animn&a rretle n lrqnfrl, rt tbfr rtlgr r

rf,flCrrt LLtbtrtLa o ltr rlEEb b.n bE Snltd Et tb elrrt
rbf ef +-.rFrr nl pt cnrl,Srt tc br oTl0ff ef rlll qr urr{bf.

ubfn to hibt
tb Et rgtm irr r ffi €f tlo af d U.

Wrrctlnr
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YIt Ordt 4t&larl fc jFr, 4Enurtlm. D*tb*qnqt,rnd.l,rlvitl

Ff rrdre EFr

(r) Ilrr or 4 nnlpc

8nll untr of rrta fn Apofer rputlo rel,rrrtr f,rrr $lta
fgltr affrt c tb rrrlrr 6i 16nl,rmlc rcrotlotue (1.8. r r t[lrr
fbtd lmrre la nb nr obtelnrC hr Prfrr for tbr nptlm of rt[yl
bdfdr rttzlt Sforldr tffir LB dLDfiVfsbd&r c gsilng flon ltrr

rffior nltut + lrfl ntrr b th. rrftlfrulr rolrnt]r$' lor lhlr

tlr&r rnd th. frt thrt rnfilAcrr allpalrr agrutio rolrrntr en

rrtu$ $taroloCol prplrltln of rrrstln dltnrr sd nsr ut
br orrr{,cd ant rrfirut qpallrr to rtrrfflo otrt rrr3H

to trdr Gdr tb roltrt - EblH.b e llt rtond ln r dryr

bc Ir 5m d. tlrrbr alpm{ dth illI eFr.ril rte6rp*r ltil th.

Brrqlln,U.c ef notlaa drtutr rad ntr rl dr cer-lrd ant ln tl4r
Dorr tb. DE ru of onvratlparf, drfgn rnd rr r+ltllrq d,t*r nrDbc

frnUrtrr It nr lr1lt iqt dth rflln 3r[ rhtoh rr frrgatfy
rqncltdt Bhr rrgrfndr tGH of di trDcur .t (**. r ftoc tb.

FFntfc d ndc rilrtnr ootrlnlag fdro3m chlall), nl
rwr$ sl rhoff'tln rlth lttrfls lgdrorfO prfbtr rd fllrhlry
dih qt d,ftqr.

fU tb llrtlo nra nf s|rl ct E tb r.rlf.O tD.r
t*rfgr; illrb cll.t th tD b. rh rttb qfef rdlrfn fb
eotct dth rbqf,*lo Dlrbrrr ffnr DE D.il,tln ef tr rlhb b
gd,g of b nrltln tDlr



f[.

(D) Brorrilnr of tho lqn 'rtr

All thr gluErsr rrqFfsrf for prqrsLqg t&r rwtla drlur
uA llff|ag lhr notloa tfir.r t*tttr dffi th. tD.r thrnlr, ur
thorugltly strncd errd nhrdr rtanC rd,tl r{l$tr mle r&rtfm
foltai tgr rrtrr cd |lrtttl.d rrtr b mlrr fec rDlm of Eror
of rd,A1 rd brbd la ra orrr rt f fPg tw b! dryf , lrtlon b.Lq

frnftrr0 to r &d,cltor or thr ary.umr

fD. nottn trbrr tFl tS r t5 E ryrE trt trbr,
onffigtrl |a thr aiddlc for rrllrg oftt *ra 5 nl. dlgotrof
rrrtlon drttn Er ur{ lrd rycdl[y ra., nlcd-&rn trUi
rlpfl+rry onrHotal rlron e df. llf$otr il! urrd. $n mrtrllotal
firlc d lO tl,o oryrof$ ill ll'F ngrfrrd ea0 thr. rrrl nab bt

ontrlotf4 IT/!c t-t trbo nrr ttrr bp.

Ih. rufn& f trb rl4errtrr rr{nlrrC ftr lxrllrrlry r liln e

lubr hrgl fbr rblprlag tlro trh, b .rll rbot! of ftlt r lryrs
cnn Ur rhfl{ lqth of crlllrrif n$c tlll4 nAlrC fUr orrnrot{rg

tbc fO d.. r5rralgtr rfd for flLtllB r pfirtt ln tha rg7..bu1 to tb
Il,Drlt r illr pfn A ln e hlnrbr orr r|lrer 3rf, llhrr rna

@ mantr{ rltb r 'lfruor 1nlp rt OrOt D of t[ for 2-]
hrrr cd ltr Lf,f tn& mr rntll rqrlrrg (t-, aryr).

th n$'w hrgl ffar ruhrl; rtref rltb nlnta mlr rlrrtloa,
nS d d,at|lld;rtc rnal Llord tc lfy }.fd nfd h tb
irfcr,brr



rl|

(o) r+nrqt{6 qF rtl$

r@ tht nlqrfr.d rant of resntrllfmn ltiln
r :l,gbd qrt lnb e rll gl,rr bcrtr rhlob n lbn DlrooC ln r
lrlsba orrr n[lCqrr odotn dlorti for fsrll.dmry dlyfry.

t'b Dort ilr thJr lrndlsn0 to r alenr drt dryfru Dfrtef

OrfpC rlth phorllholrrr pGbrld. rrrprdrd a glre Dof. 
^Il tofntr

urrr grua| il,tb ailUstr lrtnot gttro. Ih- 1lilrtol' nr tfim

tuntrt ontllmlrlyr urfuU r ttsyvror 1rrtpr rt OoOl rD of qg lor 0

hrnp rt e tql rrftlr of 6O%, rahlm{ !f rflrrrlng Ofo-rUJOl

fu Dilrtdlr rftd' blfry oot O rnn Dmrdht b.ok to ebqtrlc
pilrrn dth pnrlion r|llilt fr Wtrhr of rtmpbrlo nlstrrrl
nr rrfl,ilfy Clsnrotrlr rtoppcd ed pfrci fn tro dry.torr

rarfyrr b t t th. ;rufqy rsrd itspu d tqpler prrrrrril er

(\m rr wry

|lf b qpalrtn lbr r nur rr. Dfrili ln thr &trr-bcl qtth

6mLDr{ rDotrl m dSoclDri la Cf,.Bta YI.

t{'uruoD0o).

(a)ffitp

dth t|tl plrbl cntrldl5 tb &7 ttlGf rS r 5 ll" fllX cntrtnf4
Sr nblntrr !Dr. rEr bff e$ ft hrrr (ilrdgbt) O rttrln
.$flrh

$f br| ort$dnf b I}f$, tr lbn tluftcrd to th. flrll
to bl trr.A for paqala3 t{r nctdm ar&



fD.

lhr rglrrl rcbr d sbltrlb d,nr rDart S dq tr th.a

rafil to th. flrrl rnt rbrbrn up !h rrbtilrtr rn 4lrnlnl ln
rothitrllr rsA lrrnafGrld to thr frhrlr rhlotr rrl th.a rbmrmi rrrd

"lfsqr\y abrltrn to rmn lprgtrf$r of thr nrotla lrtmr
(rr thg nrotto tr rrtl rlor rt rum tqrarrfililr qlfsfilh @
cnrrrr| b.lrra Dryrff thr rmttsr drtln rnd pfrte thr ryrlr
ln thg lhmftrt)r

A tel'r of rutl.m trb rrr ilfbd by nol'trg tbc rrrttm
drtur qp r pflprttr cf tt nerUra aprttyr !V un of e fO rl. rgnlngr

rttrohc{ b thr $frttr by e rbsat lqeth d cfil,llry nrfftc tubtrg, rd
alrlfTcfrg $r rl,lEnt to a rrstlm trD.. It nr allf,nftrrlt b lcrlrr
a .nt nful tf th.b rttodr bt u thlr rr rnt rqnfnf, ln tlDo
btil,Dd for ve1rc, enrlFlrr lt dlf rpt rtte. a nlrrr rf&Ft\1r

gr.rter fbrn 5 d. r ffs *ddr G Erst rtlgnt qrld b. tabr Ltor,
nr dtlllilttd b bDrt dbrtln O fc (r) rrrlyrb fq fd.tfrf rutfat
orrailrr$,sll (t) cffor{O tm rnltrtrl or (o) dn rnd3nlrr

Clrr nr trb rnt to prsdra frryr ;rrilr'r ltfifaucr 61L
urlry b Ffpltb |ll vlsr of thr nlrt|U$r of t'br oqpnndr urg hrt

nDrr fl'ffr| tt botfr Gdr of tbt flUfT Dcfod rbmd r 6rgr ta

tir ffi ef tbr lrotrl1br
tD. brr rrr flr{t rbgrycra lttb arba rq8r ldtDrr rrrrl,

flul tr br tbr rcrllagr fhry rul lhn nfrd |l ra tn-ntr tatb d
S tD.r hftsr lt n nlrl, n oclrl ll lt$fi rlar ttdr dlr0
Qr flf&g dt b br &n llbut lrytqg fD. fngl lr r rrfrncfmtlgr

1rlllr riroiln lr prrrrr oarzr0 fnrfdr tb trlil b nn ha



fto'

c+orf fbr tbr hctlry dtltd of tb tlr rt tDr enlslotilmr

Br3tr 3!. (or qerfr) r rrtrcd b tb tr-rr$ DrtD rftc rrd|a3.

lto e{lcrlr ;Ec lhm lllrf,A rLiftrnur\y & I trmlrt rt tDr

pgrfrrl tqanturr lf,!.r r prrlod anff1lafat for ttlr b t5il

rhlnd bnf reUfftrtq o ryaflr E gda fbr nrlgrtr r

Srl r;n-til.tr grlr nrrtbc qnrlr trf ranif at rlr{ru tfn

nd q4cbd tn lnr rtrr Drfbst t lng trrnrflrnd b ffqrdl rl8 b

ntt rarlyrfr.

(.) DHfrb|r

tb.. ilE\r of oarutilcrrf drfgp rltb trrynfiil mtul, to

O.QoO Qr ro of a rrrilrlFteln*r or dfr6Elgstbdrtr d.!f. tllr
thc1m.trtr ontrlnr{ ntrr r|'tl r lryc d o|l e toD ftr tq*lfrtn
up in maf fmfudfng 9f,4, rd r blgh-tqrrrHr rubtrnt oll tbr

rrrolil,a traprrrrtra ld.Sbc tlrra tblr, fqfmrfrro il! nrur{ tLttl

lfrPrL rtrntril tDsrutlrr

(r)rc
An drclrlo ofmt rr arltrll,c fbr @ nn rt mil Ll,il

tgoC' rbon ttd,. tqanhrsll r rblntc* dr*rif r3rfnt n cl,*trlo

oL*r u.q

k) +dn+, Iqenrlt'nfl ,A[lrlbF.Ft[ $r IilE nrtfil

btr Dttr tbn Brftrn f6lrf6f rd l& L. rlr0 |n thff
Olrcrrlnr



fll r

Tb gl @ rrrlldl. n r gll rrgsa Dill (no. fm)
rltb r p-rqlrryrlmlHtfm Obtot ud* .1rt6lfia{O r th.

rrdfostlrr re thr olnn urrd ne r lr floot r b rr gln m

Dd.i ;lt$ f# tlbltf 1so.trrhrtf an io'llO rb o*ltr1 pnprlrd fron

r rlEufl of od,ltr ad tf ll'['re Dhr. i[,ro[td fir all.tiff tthorr

It nr nur rt edilrnt trqcltn rltb n rr1st flc-nb rct rt r
udn r!,thb thr rrrEf d ftto dr p.r dnltr l ngrril by r oell-

ffb ffcttr r nrdh-rrifrr ootrot m tlr qflfadtr grrgt tilA
rralrl0 r rtrf rrd utly rd$rlaf flJo'Frrbr lt F-rfy/rngf
&trbr b Et tntt ranltlre b obl8lr b tqptnEr.r psrtaf c
finrntrl ro tht tltr h{tfng ,rbt aurounilry tn cltn r
rtf,flfilot b frrrnt rhct ttsb tlnotutlm la tb u5lat tqaltrn
rffeotfas thr prrtbrrc of lho trtnnntr illb lmg tsl c0frb
ilE: orrrgbd ?or ln lttro rffi proafill !f,bc l,mtlf,
of tb fntnnat rd. on|lrl of tb rStnt tqrrr,Un dllfilllAT

llcrrrl Lt rrr utrsffril rt on rttgrl to bt tbc rflfcot oa tlrr

lrtruntf p*ft*rm rd fbred, b hrur Err D rrortr n
cf tbr oarurtlnrf ptrat{nHo t6rp. rld tt rl ntn rt bp Srrt
rD..l (4'lbr' ).

fb mab rrr fnJt*f dtb r lO Fl. llldltoar rtrlruIl thrurgb

e rr$Dr rrpilr ltrb r ;iltr d stn Fcl n lop of r.br{ prmftnr
f{rltfm rr ftdlltrbaf $t r gnldr tfir rtW b b tog of ibr

fnlnr (eer Il& tO). y. 7.33

lbr qnntr d r rqilo xfra la t|rc clbr htrd,ct
q.rtUhllyl OfcsL.l ectmltr{lrl U-rrWfd,fff dlrrlfil L* r



|l&

la tb. q* of t}rft belll4-p4ilr. Eolh Inr{s oll,crlfir ;Ff
drn to Dr rtrDlc n thr oltn uadc th. Ssrr sfmtilry onilltlorrr
lb tamrto dtlottdr Srrr ryr{dorf Drb rrd, tb ncrdrrtlon of

ttr rytr of r nryl. rrl .abqrrrt fe a rnal5nfr of prk l$lr1
Uf rrbtln tlrr b.l{ "0r!r 6r tf md fE dmtr, qr ts tilrr rrtle
of t . 12, Al) fi. tb stolElfr poel tbr r O.lll mlutlon of

rrbiilt r ilth th|r orpatctrt nrer tfrff melr ahfrfroH,G m tr rottr,
lr nrl.l rad dld rpt Utts{cr rlth p.r! rin lnrlfrl& b btrilbn
pnf rrr rrrllr rhrpr (s.. tfg. 6).

hl.llrfttn d thr,ntrotq

lD. rl.olntiqr iltrotor utlllri bt $dr
dttnbgrrph |r vrqy rmdtlyr b t*r prm of ttg of rrter ln
tb crbr gr, f$dr gfrtV l{lrlr ltr p*fonm crr"rlng bgl|r
tntrDLjlfF rnA ifsurdl rrarltlrlty to rsllq q3ant of, I rqflr.
rt oltsl tqrnetrnr blil lmoc rrts tr9da lltrtond lab b
drn ollrctr ln ttr bbstorr

9crgrtltf r$lt b b. urrt fior c-rlbrtfrf, tb SbeE
;Err rfi F rl {bffmf r rqib bottf. of fO d. oryrofQr ilttr r
flrrE oqrr ta rtrbh trar nr r EIf D{eh d nA dtt r rrll til.n,

r. flrhi ln th. drt D* rltb r nrltrblr FlrD (a. t d") of d6
nDdEllt It rl b rniln nd rlgbd,G r bdrn S Smf gtr

tb rrqtlnl rffDt of b ln'lm qpt (td,frt rdgb u.oC

n OrOe0 3n ) r iba &ill F lnJrrttnf lf,r trm tesurgb te
n|ef'l lnb tb nlrlrt rr|as r l0fL qF|gr ad Orr bttL rr



FIG. 6

Chr omat ogram

ot-MAC

U-MAC



ftt

Fr;;ilgbA b eln ttr n$lrt of ttrlr q3gratr ?h. ngfrr| rfgbt
of lht ntor lrm flFomt rr tbca rfi.A h Sc ru qrr fbUor.C

W rrrrlehlns of thr tottlr to gilrr ihc ntsht of thlr lmo ttr
ruletlrr ffi of Sr lnn ln .sh rtrnilrrd ttr Strln{
lb th.t rilgD0rr

etdrib eatla|af #, r#t 4, #) fqF rd 16 e tt
d-l^sn ra0 rtrdt.r{r catr|lf4 f$r AF rnd IF of tr o(rilloc
rrrlrr prfrrla tn tb|rrqgrr llrro rtrdrrir GErr rtorr{ b r @
fi pt la urt

Adr rl&oll of pqrntNlrn nr srd,e*l b dnld,r Gnolr

ilr b tfE Fl'rd.ltty d lb erycnilr l$..h rtr of rtrr*Lstb ilut
prrpn0 rt !^atrmlr to rltdnrtr caonr Ora to rbtrrlontlm s
rtongr endl url sr.t lclgf,by pclo0 uf tiln

onltlaun rFrlrrl|

Thc rcrpue of th! drbctc to e glrrn silTrrlnf lr pnoportlmd

to t|r orpatrltlpn of Cr c*cnC la itrr crrrl,e gprr If tfi
rrd,rtlrr rlrrDmc b no oqlnribr r rrnrrrd W ttrc rrtilo of thtrfr

Frf rurr a tbo rus*r drrt, lr rrllnd tbr r d.rtn of fnm
ffi rrtlop t!il tblf$l of thr omtrtlon ns,o rrnd thr

DtI rnn rrtlo lr r ooffi clbi ttr rorllEtd{m ontrat d &
NFIoue (f(cl)), fc r rrralr of ffi rrtlm €f, rhle tf
rbt ft Uf mttrl rlb.o If tb rr4or of tb Srtr lr lln
olr r rltr annrhirrt{o nrrgrr h fnrqlalirr of lh. mmmlrrlln
r|llo of r n{lhl tb. illlbiltlil ourlutl rr &flud rlon Scrtd t



f$f

m.trnt- lbrt drtnton erc llncr orc r $rrHobd n4lr
(e.g. lmO b l)'

Eo dctdnr tb orurrtsrt{a nttro of en tnlmn !ilrtrrrt
nrylca of lt rlr rttr; bSrttr rttlh arryl,r of ahtdrsilr ln ttr rru
orurntrattan retlo nragt rr t*ro uhon .nal $. odllErtJs onrtaat

fsr ttrlr rengl f! odoulatlL ttrr ountrrtlon rrtlo of iltr tnhrrn

fr thn et+nOr tlr pr€dpt d 1tr pork lrrar rrtilo rnd tb. osllhlrtion

ontu$

iiil';:l{:i -f,(cr")
tl

J.3, - r l'*-:,ot
tBf, - -(or1. ) P.A. t(o)

8o drtadn thr enogrtr.t{n rctio of tfir ntlVlaflyf

dfctdr; ln r nnttm tfhr rt lrrt tfrnr rryler ilar runr toeotbc

rtth et lcrt tF rryloa of crd of ho rtrn&rt hr"fug mtcontratlsa

rrtia mG m clilrcr rli of thrt of fDr rnb;u thr nn of tlr.

aillbetlon onstlrtt fo'r thc trc rterdarda rra urd to celorlatr thlr

HFo.fUn of tttr unM" ,|t!rrl lft

[". I r thc onartrrtl,c of o<.uilfVfdltl drlor{dr

tUlr I ' '6*ltficffyl t

ls( | t pcf u of or@ ohlortil

f6 rr t t i U-r$frflyl '

h ftr rft rtrndralr



[.x l, ( ^vt(r)rTr; r \E/
rd tltrng irtr nn of ;
setlrr of ttn unh:

flt,

. f,1o.t, 
)

tro orrtrntr to drtadH thc emrtiltlo

lbtr ttlrr prontrer sf 6-!cr ptemat t^a rndl nrtlm trbc

nr rrr _cdn{ for elgrlatl,ona of thc ratr omrtrnts lbr nm! st&rtl48

flpa thr q-lmrr

t"LJUL+rrT!:t
tuL

rql

gubtltrtln of tlhr FruntrS.. ln Uf rqnrtloatt

\'.&#&qoF
S16 b GrrC fa lfrrrrdlr 11 rr$loi tb ntr rutrd \t b D.

odoufrtd. It ry br rctr{ hrt thit lt nr rucrqt to odorlrb
tfir ffi ef tbr pmilrot An enrfcgql trletrmt n trr l fUE

nllr rtrr.tlne floo thl 6-lamtr



llf'

lrh rrrgtfm ilh nr nretrl froc llqrild rlr for rnrfyrfr

rnd, rfttr lt ru frtld.ly nltrdl drrh up rd rrflrom, e mll
bl,c rr! ndr rt i{rr tlp, rhlnb rr thrr olaod rilth r nrbbu otp.

Th. nrbo nr plroril tn r rilLl, glrrr rtrndl lmrcd ln rn for-d.t
o{rtrrn to pnrunt rulrtU!,ty lorr. 8rqplct ill rltltdrrn thteqgh

ttr blc rnd tilrood qr trlrr eLP odun urfng e lo /tL r5nlngr. Tbt

ttml, rtryh rlr tn l-2 /url.

fb pcmntegra of W b iiln$ d tlr drcr orycurt of en

lro@r drtilr, thr rerrrltlvlQf nr fnsrrrtf bt r frotor of tlcoo

rlrllr thb wpecnt cu off t]rr oltm. Thfr Drosdltrr cr$,lcd r
p.rl d nnnaslc r$tr b bc obtrlril d,lfr r Frt hd€ht ftr thc mjor

ouFilcnt of t*c cdrr d ry; ft[l lnlr {bfitcotlon Aborr thff

prruntrgc thr reirlttvttf nr rpt otrygrar Ih. dftrotor rcltrer

rprrnlly nscd lr f5m voltN.

hurmt of Pqat Aru

lhcr r*r rryurl rthodr of nrrrf4 pch rrrnr tutr of

thrr bclrg tilr rnot rtbdt oC rrtq r $lrrqtrrr ot crtttag qrt tir
prb erd rrrgblr3 tlur rrtFr ffrr ryglmcfrtr rtfri of r[tl,ply{ng tf.
p.rl b.f6bt hy' tb d,atlt et hd.f tt: hdght' Bsm d tbr ctnlr
od,lb.rtlil nd orrtibnhb udr of rrytc rril tn ttrr 1rrot GEL;

d tb netur of thr Frb sbtrlnil, th. lrttr dhoil rr rtltrEro
tto enflrn thbr dtmltr by ttrr otbr tr rtHr ilFrr ntrr d ttr.
gerr rrrrltr rhfoh ilrr ldrrt|orf rtt$n tb. llJ,t of tbr tzon ln fb.

rbdb" ..&



srqil,r

rtrtrlaril

rtrrdrr0

rnkpm

grpl.r

Itrr{rr{
utspm

unlrpn

Fc* astr
Ilrtto (r)

*4,
t.bt

l4e

hrt Arr
Brtno (e)

t.t)
f.16

l.&l

Fcrk Arrct
Brtlo (E)

lzf
t r49

ur7

Fnf fm
Rrtlo (I)

fr9!
l.lb
5.51r

rl?.

[1cl. 
)

(e)

o.7t5

O.Zm

a-Itrg FohIfC(e) (r)

19.0 &g

A r trr eppaortrb rthod E r tb rrfglfng rt$ql

1r''
4.6b

'[f''
G608

O.69'l

K(*r.)
(n)

tt 6t

f" U'rHlO
(r)

f b'ar.rc
(n)

17.7 15.8

158 l ?o

B r tlrr pfmfctc ctholI r thr rpprufntr nt&o{

lb strulrr odllrrttoo FltoArrr not crly orrrsbd, tbr

ABoilrtlmr ln prrforma rd parfnr trrfr$oar fioil tlHrrl$
(Hgffdul ta thtr orrc)r but nrIA dro hryr ornrotdl tb rrry

onlrbt rrrpn b tb rtfiod of tbtrrdailag thr FreI t\rr lrtlott
rhloh rrrtl poparttonrl to th. p.rX rntl rrtlo.

!h. letirtrd r'nrrgS arn)r fE p-I srr rrtlo ttld,natlorr
r nrlfi, o lt a1y Dc Forn fn b .nrlJnrr artr (nr Ar,prillr V)

lirt r rprri d l# lD tb rrlur obtdnr{ fbr b cr thnr rnrfyn
r. mrfr trr rrn Urt G Grrrrof !rt$ |l ffi ntilo

@ grtllb nulf rd lDrrrfbr rB *rtr of i!.$ ln |b
clsOrIO pcmtrer €f dE orDo-t ll m nbm rQf. qy br



fii

trh er thr Ntnrgt rnftrb lrrDrf

fhr Eqrfrfu vrpror enrl.yrtr drtr fc some

Ir.Dtlo nrnr lr dpn tn Alryodlr Y.

hlntnrn of tht lFtrlrrrytlfr FqEfomrH

$rtr|rrrltrtl|t

lfhr rtrblllsr of tha tnrtlrsrtf r drtator dctstettrd rftc

tb. fnJctlpn of abart ftf$ uqllccl rcaltfttg ln r drorreg€ tn thr

rrpo0rd.bUftt of pcak la€r trti.ol. Tr.lr ny baw boa fucr at lcart

nrtUffy, to th lntrodrotl,sr of tracr of trtor rlth tlrc laqf,cr,

{|rilo b.firy abmbil afu{.ng thc rrcvrl d ottcr ealplc tloa thr

rtardrrrdg rnd rwtlm tlb. Itrc l"il trycrtrr ;srld

rlftr tlrd. b ollcot fi tb. dptotor rad fiopelr ltg parfomtnr

tl.rtt.r1g ttr oolln tp tmoC eld rffa{ne lt to ool ln e rtru of rrgan

rhqyc frytnd thc rqroadUlltt.
tb rqronrcfblltty of tb fnstrwtrr trnrfomrmt rlro t+rorra

rhr lt rr mt brfrU rrld Qr ot*rcr rcrbrr1 ofroleltr"v ttpsa urlrB

l{g!r trryertrnrr Lft r drGn lt nr loft nrardrg 6nttnru\t urfrr
opcrrttrlg ooadltilona. Afb struh&rr or uE $r ot&cror lt lcSrlrld

6out 6 bilur rt&lllntfoa.
A ttrrtbc lmren ln et&lltty rd rqroAdfl.lff nr obtrlnail

bf prcfctlrU tfi. d.trtor lo.fb flu etrcq5rlo rbtrn To thlr Gf,t

bagr of rllloa grtr ;ill pfrilA ln ff .nrlydry tnltft orbtaatl clnr b
t&r trbctorl errd thr odilnt nr rdlll up r. ilff rl fnrltlt

llrr alrttdc rrr @ rrovrd u{ rhrkct qrt rn0 llttchod

ant rtth e4en b alaorr aU*t, ud tfir olrcdrffi nl nr



f lS.

ngtraOr nurUfrrg rlth rrgDn tlrqreh ra Gqlty oIHn rt nOoC

na alro orrfrt ilt to nnrnr rtrtl,orSr pUlr blod fran ofrrur
lotlr of thua traitnoatr frysowal porforunor

Bh nrbb$ rrptn of thr lqicatlr*r r;nh rrr frrrgcntl.y

nrplarril ts d.fdnrta r*zon firc to lealr nd th. rhort frolrlpr
rer frrqntdy alcrnd qrt W rrplratng th glrs Fol, plry nd bp
lqyc of prl|ngl dr r}rfdt 81tffi, Erld mrnrlrtl. Ilrr rru of ttrlr
prolu:t Drnt thrt thL emodrrl srld br orrtod qrt rltfrqrt
dlrtrttng tJtr rllr ene\yttcrl olum. Ib tofntr rrrr grrsod ;ltlr
e llt?Jc rlltqrr grlrrr to prcrnt lcekrr

9$me+lrm of, V..P..C', qn4JQE{F ABrlvqtr T€nnftrn

fhc to€hntrtrt drser{Dcd rbovu fe ftUsrlng tfrc nrrrergcmt
rrrctiona l4t b. s.nprrcd rlttr tJrat r.lrd bt ,agf"anA rnd iugboe for
ttrr orztegonarqg nctlsnr of thr llmrlo lrqr4d.rFb,D
(scc Gbaptcr I, prgr 4l ).

ltetr ltnttto rnrlydr rtlpd abtad,nrd rcrrrtel.Sr EIt
pol$r*r8r of t*l !'rlrmr; btrt er tlr poru*rse roro b rbou? W
thr rannoy fdlr rnd tbr retlod srlA not bt rrrtd for raill eccntfgr
of t|rr o(rfrill lhlch rraU*rA e rtlgr of rrrrllrnect rtrrrtlng rtttr
tlr tf-gcr.

fha rdron d nrllrlr rnrd 1a tht! pr.ogot tal fl t*rc o?frm hrd,
mrrtr rt ln pamntrfr of rlt*rr lgu rad dro et hl3trr
pcttffnr Lfrl llrrr th. *olc rrrq3t of lrr ntlor, D thrt tb
ilts3 rvrlbhb fc ttrCf lr nsh ctrdrdr fhlr tdrrfqrr rfro hrc tb
rdrrateel of brlry qlctfntrUt lo o+ffartre ad ffirr1;e



f5s
(h) DrtqdHtlqg, of In*trrLFqsQpt sffi

(r) Etnrt

A 5 n,l. .ll{uot of thc rrrottsr d.rtrro nr dd.a b an artnottm

d,*trn of p ul. of rlurt no en.l 35 nf. of rtrr ln a aryeratlng ltrmal

rrd vlggruuly ltrrba. tbc r4nrf,E fqrw Er nr! eff lato e l5O nl.

mloal f,lrahr Edr eftcr tltrettcr rttfi atrrdrrrd rcdfirn \tidrord'dr

alutl,on (*rrn thlr nr rgrlrc{f) raa b.fru rdr qf.kdlm rtt}r or. qq5

gnr of "Anrlare ro€ul hilblrrlfir tt nr firperrt tl ffi on r rutapbcth

d.fa batng Cfurbcaf rfth nlbogrn S. lrrrltrnt plntLsn rrc th.n

tn'nfrmrd to a brekm enC, rfttr otd.flcetl,s rttb df lutt nlttto
a;id; lt rre tlfilt d d,tfr rtendrrd rLlycr nLtrrta ry t|rr potrnttnmHo

"otrrool66 An rkotnodr onalrtla6 of cLlvrr rfr 
- 

ured,l thc

rcfcranc brtru r ertrntcd odonl d,cotraf,. Thr bo hrlf-odb ilEr

Jof.rat bgr r ptarrttr dtrrtr.eglr: rrtt Hdgr.
nnefyrr ;ct oasrlcd qrt ln fuflfctr rrd agrrcd b ft}ir
Volhrr{ tttilriil,m tlra}rr m ttrc rqnrcu chctr of d\yfb

shf,os{dr rluttmr tsrrbd rr absrrr rnd rbo ptartlntrlo tltrrtlorr
of thr rf,ter rgry an rLl4nt of rtrnflrrrrl chfor'|fi ro&riil,st,

lnallnbd tbrt mt nnr tbrn f3', rol,rolfrfr of r Orlf rlutlon oocunrit

dlrrltrg tlbr rrtrrotlfi nd ryntln lsocir*rr

(e) rrrruqJPlrrqftb

lllgntr of nnt{n elrtrrr (5 O. ) rr Fhild |l mtrlst if

t st trbi s3 fO rl. Ardtt end ryprorfrllt ! d. of ro€n rthonldr
la nttml (c.. fI) rs rdidr IlF trD.r trrr abppcrg fturn nd



flf,

lrdoaf rnd itro Dfriln fn c rrlfir$l1f, at fOOoC to rrst to rfuflaltf.

15 gpoulcr ;El eckcd op(r urlng e hot,gfrr Folntr aftcr ootltlg

thr oontrntr, rlr|,€h ro$r tfrn potnd lnto r g5 d. rtrrdrr{ (lch rd

ndr rry to rrotrtu. AU.gDtr (tO nf.) nrr ttlcn anr\ncd by tl,tratlpn

d$r rtralbr{ allrur nltnt $r Ut peturtLrHs rthod. Ibc rnnrFir

drtl, gerr thl bt.r.l drlortm orprntret0on of, ttra mctl.on drtrscl

fF ilrloh trbc ntrt*rt mrmloetlon €uld br &tccdndl ry

arbtrutfrg thc orcsrtratl'c of EAfn. thr rnelyelg arrtor rrl O.$''i

th€ tt6rgolntr of nrl thc potcrtil,outr{,o tltrrti,rrMrrf
drtarnfn0 frpa a plot of E f, P. ur$us tltnf

(f) $olv*rt &rrlty nrd-lYrtcr Oont*lt

tto c'l,tarlm of pr{,ty fbr tht plvcnt uard for Llmtlo ntr
nr enelyrf. by gar ohrcnbgrryly el drlclhfl ln Chfgtrr YL

hoof t.hf,t tho drylng procOrrr re rfigntr rrr fiirord fFot

t&r rtibllltgr of rllgrl chfor'|,d. ltr thc alvrnt rnd tlaa tlc ldrtti€rl
ntr oortmtr *trfnd fbr nur url4g ratmltr,Llc (H.ll by t&rr
dlrtfUaU,onr flor Fborpbru pobrfdr oufara| rttt ftvr dl.rii,lfatloa

fta pbrgbonr pabrltr. (slr qh4ltr YI).



lt&

TETI

(r) IEtrc$rotrm

fo ctebltsh tfio ordr sf thc rrer"rryrat rrrtlonr tho rffst
m thc fUrtrordlr rate enrtant of vrrylqg thr oonsatretlon of tlr
nrolcoph[fa nagmt rar atrdlcd, &rns 8r ?9t F rnil fl rtt oarrfrd

out rt g6.&1 urlng ornrtratloar of st*sBl of rppuorlrtrlJr 0.02r,

O.Ql end O.fX. Drgltoeto r\rnr rtth EtUlCl nr0.O25ll llnr arlr0 crtr

Tha otfrt of eddrd rrtcr sr thc rirtc oomtrnt tar totad ln em ,1

and trtre fcrd.rc cffoot of, rddcd lryrtrggcn shfsldc ra datordnod Ln

Bun ,e rlttr I rtlncf J '., n[Pf J.

(ff ) eqnrftl anqi Dfacnmr&

Thc rrarltr for Runa zu-je ast alrm tn lrblrr )il\llldffir
0Mnrl\y kf | &cg dryEd m tb oornatrrtlon of EtOt*Il.

ltolr for r plrrdo-.ttrlbortrr rcrtlm rtrlch otrfld D. tilfy
flpt€rdorr t*Ddror{tr or qrmrtr'mt f,lnt- rnd 36endn€Edap Lc. I

tbr a rroeo{il"a In *rto}r thr cnoatrrtloa of ttro tuchopillfo rrrgrt$

rrrfnr ooHtrnt ttuurghalt trho rraotloarftf

".\ 
lt + Irrotb

(urrAng 11 fr fndrprnibnt of lonlc rtsrtttl rt ls onrtrr$m)
lbn v lr tho rrrlrttan rrtrr \ roA h - 

fi filnt- lt$ r.@rdrot*
rrtr outtmtr ruprotf,yrlyr r 1r t$r rrbrtrrt ffir b lr
th. nsfrqtrlh oomrlrrtlm rnf, (o( ) b tb. Cf3lrr of ffi

st tb. nnkolf,llc.
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Thcrcforol I r (kl + k, cb)a

'- \(obe.) r

Lo., \(oba') '\ + h ob.

If tho rnotloa Ls 1nrro sosndFordm, tlrcr \rO ard a plot

of \ (obc. ) varanr o(b rhorld ba a rtralght Llm of alopr h perrtry

tluqrgh tbc orlgln' ff tlre r.raotlon le aotnr.rrult ftlct- rnd ssordp

ourdlgl thon r plot of \ (oba. ) vculr c(b rturfd br c etrateht Ltno of

alop I, arrd tntcruept kt. (ftrb troebnt arsnrma ton-pafro hevc

nqlLslhlc naottrrltf. )
Constd.rtng tln drto la tlrs trhlss I Eirr valrrce d \ t , drrltred

ttra t}ro ratr oortarrir ourr thc lnltt&l frrctlm of t*ro rcaotl.on &rrfng

utrlch tney rsratn mngtcnt, have bGar atvldad by thc corpcntrutlon of

thc nrciloophlle to glrr valuos of ht tthtoh agrcc vorJr cloac\r for

R1ms e5-tf lnoluglvc. Ttro Doen valrps d \t (\(oUc")) for {:heeio nlnst

pfottcd asrtnot Et*t€l conosrtratlcrr Grrr *lsTn ln flg. 7. ftto plot

ls ttnsar and paalra' rlthtn t*rc lld.ts of qerl,rmtrl lrrorr tluureb

thc or{,gln, ttro lntonorpt b.rng 5 r to4 foo.-|.

thL uru tlrat trtrc llrtlorr srrt ttrr lrrltlr.l flrction of ttr
protlon d.lrfn6 rtrlctr ralr,rco of \ | lrf oorutontl lrrt 5lutle son&.ofdcr.

ftro oonatrtry of tt. ht valuca ovir a tbrufd.d obm3r ln ruafcqphlh

emocrtratlon rrd thr rrnp tntrrorpt $rrtt.fy (o( ) Drf.qg nqlcotgd h
tb. \(ob' ) wnra b rtfof

It rplnan tlnratbrc, ttrat rl,ttrln (e) lm-prfsr r$c la cf,fptl,rr

ar tfttlr lamf la cetrlFlng tho ncrrrrryont nrtlsrr oI (U) ttnm
1r hlglrfy rr ercclrtrd ln rctmttralr rt tX. oruntrrattone und. tf
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Lcprtrtng urrr qIE tstSlc end tlrr rffretln nchofhfftoft[ of

thc lonpf)atr gscetJty n{pcd ooryeroe rith that of t{r illcc|l oh.lor{dr

lpnr tihrn r drurarr 1o ht rtth lmrnfrg Etdl$l oncrtratlm rafld

t oto"pca.lbj

lllLLal rnd Farilrl/8 onddcr tbat trhc ollfrt on lgr of tno*trctr

dlsroclrtlon of trtsgr/Xmfna ultr ln aolvtntr af dto.lcsHo

oonctant C;..atcr ths 5\ t.r to Garrt r drfsrrlon of not mrt tlrryI

lqfir ;ltJr rrlt mnsntnet{on of ( O.OllL fo.Elttrdlo tras a dlrlcotrds

qtatrnt of ,6.1.16

$rc d[rrootat!,sr oonstsrt for EU€l !.n rortmltrdlc tua tttc

-lot r. Aff,t
tt3q, olTa

vrluc &B&r|O-2 rt lstl$t.rrrtatlonr of (oc) i- tlrc dcgrco of dlraoalrtJ,cr-

fbr OrlM and O.ffe$l BbICf at thfs r glv! vs&or of O.56 and

Ar75 rcapotlwl.y, YaIrcs for (or ) ruilr obtrtrrrd, tbon thc fuUilfng

rqurtlonct

dr,1e, r
(t- or)

urfrg thc rbd of nraorulw "pprortntl,mr.fl lbrrrforrl dlt*nrgb

ft*ffi fs hfgilt dfuoslrtcd tn orHdtrllo rt Stl e fitoct&Ic

mlt cffrst nrld br arpotcO and t{rlr dretll{ dro br obrrrrDb et

tfb.
Drrpltr trhr corntdrrrDlc bo{y of rvl&c for ttrr lc nrclcopfdUs

nrriltvlty of rrycrrnrf lttl8rt4l rpro{rllr for lltbtn arl,te rn

emtmr (r.g., in th nrl of Ftrtdn and o;rorttr rnd ttrghc, IrSpld

'd orormrhnr)f! tf,*r 1l ori,firpr thst tn m m thdr rrratfvft
lr mt nttlglblc eoqend rltb nhlt of ths tt.r ld. 1l+t+'1t+5



f 6O.

Ugclatrd, El}tngldr and Bcngr fpobletc t htghrJr eotlvt le'pefr

of totrmphrtylrrrrrrfin Fhcnorfd! to reunt fm trhr rastlvts of

fttr egrcuaa tmrda btyl brLld.s ln srrtanr rdlvute rnd ]rg8ost

d'lt^B ay bc duc to r lot lntnrastlon cnc,rgf tn t;}rr lon-pe!.r mault&g

lbos thc largr clr of tho o.tl'on lS

Fara and onnrcr,brs E t gv. attuhcd. trlr ernr4rtlcl of rngllgtble

;.arotlTlftr for fonrpalss rnd rn auplo{.nn of klnatto craluetdons of

1g;1-palr cgnroolrtlon oonrhrrts guoh ar ttp!. of Crrepl,erl' and srarttle

and Hcrru anC tlrtfrlrc.S fuy ornldr t$at tlrc uerq,tlst ily trc

$11lttftcd ln ttn utncm oalc, rbcrr bondrnhf* |r tba pcdodlrnt

frtor ln tlr trarltton rtetr of f;}rc notton; but fer trrnrltlon

rtatoa fn ;iloh lrctcnolfLr 1g rcll edvrnsod trtrey ooruldcr that tbc

nrottvlty of t$c lorpatr nay elrymach tltnt of trhc fnrr Xm"

|tlrc onccrtratl.on of EtblDl ;htafi gtvor a prandorfr rtlarslr

rrto orrtrnt r{r'd to that obrsrrcd ln Bun }2 lar fqnd firoo Ftg' 7

to b. 0.022[H. Ttrcrrfon a drcceac of OrO?5Ol ltr thc offrotlw 'tltti$f

oomsrtratlon nrlt brvr ooqrrrrd. rmrud,ng (.) tdrst \rdrogst shlorl'dr

oodtno rlttr d[orl,d. lone to foru t]r dlhdtdr lonr ana (u) thet tttJr

rrroti,on (b.r mt aff,rt thl rutlrtty of tho rufnhg EtiHqf, thm

thr ilfltr rr.r ln emr{ rlttr tb onurytlon thrt tb. totd n@rnr

gfr[ of rn rqrrlnl*rt omrtrettil ef oblor{,& toor to form an lon of

qgltgftfr nulrogttllol,t5r. Crtcrlrtlm of ht(rprart) rd l2r(nrf)t
rrrrdqs t.bo tViUofn dflortO tp bc IW rfflotrntl rn Clm ln
tSb ffi, tTils. rttltr T5lr r'l,ih t]urr obtrlrd ty [rdn[, fbr thf

rfrfrt of [ytrgrn drloradr u ffro ffi rw€oa of



tSlr

5-nfiilpg-s5lalobffitf ohlor{db GrtelJtrcn by EtdfSI tn eofialtrlbl

tbr drl,clt dbrotfntlm rrr 1ffi cfftol'srt f 07

A or.laflatton (sadng aotl,vl.tr ootffld'Gt! to bc unf$)

oill thc oormrtrat*on of tFllr- toar ln e lotntJs of O.Ont Uq*tFf and

O.Ozgilt lryd1agcn ohlodlt la rortsrltrdlc rt OoC, glru a vrlnc of

o.o2f rt r 8b

3b. ilqpcadaor of ths orrrtrnogr of tbr prruO-flrsbotib retc

sratant m the m*rtratlon of $Ul 1l of oorsldcrblc lntcrcl
th. frctJ,o*r of thc nrotlo orrr *rld thc rrtc ontrnt \ | tl

oanrtrntl drcrr.r. ur*ed[,y rtth dbsrcrar ln EtrlDl mnomtrrdsr

rrd tb rlrrtatlsr firm tho Harr tsltlrl valw for \ | lnruol

o@ fbr aq; etrtu pcrgrtrgl of U-fum fermd" For

olrylc' rltfr O,lI Btbtgl ht lr mrtrnt for tho fbrud'o of 5ff6

of t|rr Ul-borr, dtlr O.O5I El1nOl tt lr oonrtrnt for thr formtls

of rlrymdrtrl'. ffi ai;lltr O.OElx EtLrcf lt b oortant for tfic fcu

ntlon of crly rbout 4* fhc nrrr rlth rffi lryr&ror.a otflerldb (hrn ,2)

bdrrrs afd,lrrl.y to th. n&f r{th Oo@l EtrIgL.

If tt tr pcrtrbhn ttrt nhc dbrerf, iH^ft la th. nt €solta$tf

15 onncal bt tgriLpgra Slor|dr, ptdror0 by tbc dld'lrtfs rotlonl
odftfag rtttr &lortd. to b fon Fle' lilp *loh brrl t G rtpn
to D; tnflril[rr la ortrlilng tb nr*re*ct rrroin"cl h;
qfrctfrry ql olber ofiflctr of trhr d,fdntln rrotlol thr drcld'
fryurfnr of tb nrt ooilfrntl for glru pmsmtrCf of U-tlfigl
flrrrtlm m Df aoqrrA rlth nlnrlatrl d+nrrlnrr Ih. frl* rG\r



f6&

lh'lnd {l:oe t*ro frtr on th. clldaettoa rustlsr, by pl0ttrrg

hfilnog6 loa ornrrtratlan ucnrs pcrosrtesp of U:-fsFs for hrrs

6, EDd tl oA f$arao!^atf&g tbr hyitsrogm lm or rld stoatrrtlm

for r4y daf55A pca3j1tael of f,-|3onr tbrutfmr (Sr f&' 8). th.

dlf?rclt|or fn rrbtrrtr ffi of tb nml n r*I'rtrC. AfhE

nrbt*ro6ne I r tO't floo tilrr rd.ucs flor thc dll oonctntt"qnr to

r11il for tlro loil,yof5rtfs proArofd,on d €hlor{O tn drl'oh lr of

d!{,ggilrr orLetn lnd cfrfcts dlvlslon bt ttrr c*crtmtaf oru|rtrr|lon

of Bt*lBl grrr th orlqrletr{ d.pforclsnt. ltr obrerfA fpuoofmr

ilr6! obftulaod fuu Flots of ht ranrur Frtmtrep of d-t^sotrr udng

drte fion ALE 46, 27 t 9t 88r 4 ra0 ,a (ScG Flgo 9). fb.

hbcllf.q of thc I-aL rlr var{.odt to ulcc thc no taltLrl valru!|

of trr for tbo nru oolnole. Ilr dlrlmrA mil cafcrletc6 ceftotr

erc thiln ln fablc XIIII.

ltrc obr.lrd rrtr mnltrnt dapEesl,onr rro 6-7S las thrn th.

clqrtatdl omg. Ilorrrur; lrzrpn$yr of tho rynlhrcb of th€ &|,ft,

Ll. I thc tohf cf,lrot of €rr rnrnilrratton tuoilat m tlre rrtr

orutmtr for @r tbo tafrtilfi ln AAIIA' r. tlp &Iot{'db

loa mnmrtrrtton ls vrrl,od et an rylrod.nlrlty ocnrtrnt sbatrrtr

ornairrtl,m (1.t, ln epuufs rfy Frttet r'rltltt eanmtnti'o

of q.aqtrhfllrl Crfoddr) r rbrrl"d rofrIcot t[c -Tlst of l€rdso8rr

dorldr from !t tb. rl,td,natim rmottmr rilnne Fr! eedp

oa\dm hfnr€,c fbr bot& lulsnqglurt rnd rl'nd,nrtlnap *tl'd 1r rn

rp1palntfm fior {lhr lrttrr ttrftl fe erryr glm fam,trgt of

U*franr flontlon, tho rrtto of tiht comt*rtinrt of U-lror d
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fGl.

lgd3lqgan dLlor{dr rlll br mstant lrrrspcotlYr of tdr snntretlon

of n$UL thrcforcl lf thc rrbct$rtc oomurtrrttffi fs kwt oratant

!n a aar{.oe of nsrsr thr gncrtntillrn of srdrogcn dilorl& at a glvun

pcucntagc of U-l,somr fomti$n wlll b€ tho raal In all thp nuu.

$u,c AAht 1 drd,otr 1r thc dtfi?m bebco Aht Ya&ffi for uryr tm

pcrocntegoe of, 6-lmr forustlm ln ths !!r!tD ttrnl rbuld c$rel tho

1nrucntnge W ftloh tha EtHCf mrriratloo dmreoc due to t&[e-

hruttosr, Bo t*rer vsluce of AAfrr thrl& bc r$nl to ttn lrmsr
fn h/dmgon ohlor{dr oorpurtratlon dfvfd.d W thc n\i$l oorsrtratlm.

Calanlatod 6od Ssaild vrlrrcr of AAftt r$t shcffi fn Trhlc FO(EI d
ttrry aru ln amrdl rXth t$c $our 5rrcitotlcrrr

to trn to ttrc total obesryr{ acfrcoslon, perecntapc cf ttre

U-lsoffi rstFf obtrlnoil f;roilD tho $etioc of tteo caas of tlro pcelca for

ths 60 lgorlr ori gas ohrom@fEra! anf, thcc Stcncntagc F5!
^ {uerftotl.trtod tnto t*n cryrcolnt *rldr tr dtrfvcal tiFal

fr6(.*)rfr
frrrttr [ot-nrrcl attr- #-7;u(rq, )-f;u(.)t*

t{D I e or [truuforc ttr urrut{ott fB nd. lDat tltc ststtrotilsl
of ellVtfs obloddil sclr oomtant tnruryhilt th. nroU,o, Ll. I

tbrt tho onfy rrtlon fr @. Oorugctlyl of AOrs; fel,mur
fqntlm rc EtD tf,it [ 6.nnCI . Cgrl rhrr l:! dtdnrtton lr
carldanrl [ 6-urcJ r o.e(r - o.mfe) rra lf r r ollll
t\- -t

4F .9r9#t*9l . 1.4 Lcr r thn Ir r f reF; qcrtrm c!rcr tad OrUs

N3



f65.

rhr dlrtmrnstiptl of trtrr ggrEatlon of thr U'tsmr
.f,t 5qF U-fEm formtlsn, tp rstd oonomtarttm lt

Or5rr t[t[o thc rut erpatratfon ls 0.5 (e - 0.m69)r ao ttrat

F ' e.'*61*o-? .6,#n crlclhtinm of ht udns llrc orrratai

U-lsoffi aornntratilorp glvr valrrce lrTfr tffir for Zff;i. U-lsom
fornatl,m rnd t r.gfi lmr for ffi, 6rlcom fonnatlanr tJrrrr thc

rrand oonarntnati,onr tlo. ttrsrfomr tpt only do; t*ro ut$od of,

anatSnle ery'ailrte for t.}re Glt^dratl.on rcaotlm drtFoytng eirbatl'atct

tt al.ao sryerrratrc to t$o rrtrnt of 7.f$ at 5O[ U-borr fozraatl,onp

for tba dcpraal,ur h kg' f,rc t" rch- loa fbm$on llcwnrl 8l

th15 oqntetdon ta oa[y l.AF rt ,#,frlaur foruatlol lt ert not

Gcplafn the egparlartlgr onatrnt 6-]fr afrsrprrrcy bltrccn obgstccl rnd

oelc.rletrdAra'valrnaforfrpnffi-WiU-lromrformtlorre
Ar tb rngp .anur fn ibtadnfng thr pcrtatego of U -oothJr1r

allyl olrlsr{.dr le g-1rpi' (of ttrc pcrurntegr)r rn srcaalt apread. of trs

or{or of, thrt obtatncd for irlrp eBrrard valuc of ht r}prn ln

tlg. 9r lr rrtthfn dporrrnt f cFolr

It b ebar thccrfiorol ttrgt rftar tlho lbrnt!,on of 5# of tllc

U-lrmr, rlrcn thc $Ul ernatrltlon tr appmd^r,trly O.0Sr th.

onatrry of rrtum for \t ot ht lr en aBclurtrf rrtlfrot ln0 fi.
nfirn ib rct rrffotl rnrl rrl tb.y d4ft nlrtrd b1 th tnlo ratr

omterrt for tbr notlar Coarcqrrntly ettrntl.o ilr fbararai Bpon

th dbtrrrd,nrtfs of ht valrra cilEr b rqglnn d trc rutisn
fffafrlag bffi U-lrm forutfls. Orcr th|r n8lsr, t&. cCfcob of

thc cranrrrrt rltdnrtfon rwtlon m, ltrtg mntenta for rrrrrrr8rut



l66r

seJlarlatd ftru thr el4tc tlt rqnatJ,on of fppardtx 11 eil qra1l

cnr1gb to b. nqlcotod rnd thr rrrr of orr oqlcr rqrntlnnr ln en

rttcryt to trEc tlrts rl.fi-rcaaitpn lnto srnt ru not rarrsrtoatf

tho rf:?cst of ddrd retcr on tlrc rrtr arrtrnt me taate{ Iy

ddt;1g approrJ.nat tgr OrOSl( rrtcr to onc nr1gt,on ilbc ln nun 
'l. 

ttt

rril.t |r rhoxr lrr f&lo f0q A ratr onrtant d+rcaalon of grt#

rra obtatnod" fl-dr 1r ald,ler to ttto dtprurton obtetncd bV por*ct$

for {trc roastlm of r$yl lodlab rltl|r drl'ortdr lonr tn dttmtlyf,'

rntaddl. Uo rqrcfr a t*rroro.'fold lncrrrr in nato en gptqg fsou!

aUnthffstegddr mtafnlr1e tI ntGr b pn rrrrrtrylntenC.drr

Ttra bdsrl,anr of lrr ln tlrc prd(rct of lydlrogcn oldor{& d$.d

lnltl,aLly, tlrc uan trttLal ve,lua tbr llrtch le omclrtod rlttr an Ut'*rU'

ormrlratton afrylortnt ty r$el to ttrrt ln crccl of t}re roqrlroutl
for dllhalldb lon forutlon, rathcr tiran lts rddtdt conoorrtratl.crl rhctr

tbat tho drrrrrotr of Ltt datrcrdr on\y ct iira orpcntretlon of rm.

apcoXfforlty bordrd hrlle lonar

hspl,tc ttrc eryl€slty of tlro rrcurrRgurt reactlon fui tt f!

ryproaoUtry rqll.lthtnnp tha fomtloa of at lout 85fr; of thr frlmur
cen br atrdll,cd uadf odttlont of n'q$Slblc rllbLg$f$ rrd thr rmn*'
or{rr lfnr€or StrfrrA sr lndlati,lr of thr opuettm sf tbr fr81

rdnlnr
Codareas ttr @ trrolyrit ln thr aaprcS to

rdnrllldur rteriltng Oc q@ &f.clir thr rltpd rtrrtilnj
fl.e d-ntlyfrUff ohl'oylJb rr of morl&rSb lntatut rd en

lnntigrtlm of tbb tr urnrdfnefy gfrmrG
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t6t'

ttrr tilo r'raltonsl rrrnlr tlrat thc cqnaltc rrtr sonstrylt for

rrrrnrng@rt ctartfqs ftaa ttro U-lamr ta epFro:sf.ut Ly %69 ttru

tbat of ths ft$t cstlntrd valuo for atartlng froa tho o(-ltourr

Ar G61A ottal.,yrlr of, tfio Wt motton ll at I
dnlns for lbo U-horrr thc ntc mnrtent obrcrltud. la tho uppar

Lld.t of th uaoatrlpod notlnlr.

U-ttrqyfdlyl dlont(b 1r ohdnra\r Eroh Drl atrhlo tn

emtmltrllo tban thr q-lrmr and thtr lr ettr-l,trrtod to lts tngbffftt

to undarAo d,latartlan dhydrpgfn dtlorldr to fbrm hrtadlcnr at r
r$ntfioant rata; af hrl bcut ttlorr by artd analyrcr and Yrprol enalXrooe.

Ar drl\y e rnll rnrrnt of cbooryoottl,m of thc albetsate ooorrEl

oatalyrls of t*rc rrrrrrqg@nt rcastton through tLo fonnrtlpn of $dagon

ctrl.trrldr oerrrpt otrlrrtrr

Thc mrnt of rtgldt prrodrcct (^,t.) x lO-fu) l.e 5{nalrr ts that

obtelncd fror rf\yl ohlod.dr ln roct*rttrtlr ln $Gotlotr I and l5 t
srflrmtlon of thr rbr'rrro of tubEllto-solymt fntsoot'longr olhc

thm illdnrflon, of arry qgnltrdr ln tbie "olvoot.ttl ttrrsc ot*rc

latorutlanr Gfld ofth.r br eartm.tt$fllrD lrlt forutfunr er

hydro$rta cf th. n&rbtto W ttuca of ntr ln tttt rc,lttffi.

lhr rnupt{on thrt thc oorsrtratfom of otrlar{.dr tonr 1refrrorn

fa rurstfonr of ot@ &l.orlfir Goryt for frl0-fo, ur Orr

b rtldnrtlolr 1r thrrt'on SrtffibG
DrrDil,b tD. rnll prumtryl cf qrilm forud rt tflnlrlDrtun

(p.ffil rlrd ttro rffiFtylqg Cffflciltln fn abtrrdnfqg &r ell
pcortrtlgpc ru ruut ts rgfff,frfinr e felr{y prrcillr rtaf tf thr



t?o'

rynroee to qlElllb!&! atlrtlng lroo lh. U-lrom rnd etelylrt
by U[mf qleasrd to b fmrlblo+



f7l'

I 4Fo Bbtrr

(l) {nFad#rttflrr

nrpftrte rrru at 96.OoC rurr olrdcd qrt to surqy ihr shlorldr
ton oct{yacd rrlestl.ono of 6:-ctlylrf.:pl otrlor.1dr tn aoctorrltrlS.
EtLlFt (ca. 0'lu) prwtdrd tlrc nratcorphllo, thc trlghcr eomrtratlon
bcfry ohpran to ntnldn tho dfcot otr ary ryeoecn d:lorldr prodraGd

drrfr{g tlr rtrrrrqgmnt nactfoar

Anely:ce for botl tryrdmgcn and &lottdr lonc TtB? calrtcd out

for ort nuL

( frl nFr+ltq gn$,ptqrrrrtsl

ThG rrnrlts fbr Rure ,tl ard IF aro slrtrm fn f&loa J0O(I0 snd

FO0I'

lhr oo4Poettc pcrdo-fflrat-or{.r ratr oonstaut ts qrnstant for
eppuLnatrly 5Qh of thr tfrorrtlod rcerrungmcntl Lc. I for tlrc
fomatlon of tDout l$ of ttrr o(-lroar arrd {trm ft fitb of,f g tb.
Fmttm poaro&. Pnodrottan d hftl$ogs shlortdp fs Bffir rttr
onfy lr.|0-& rt lhr nmt brfne attrahrt$lc to an altdnrtlor rootron
retftar thJt eoltolJnlo. r anrll hltrdfnr pcrl rar Flgrnt ggr tlrc glr
chmtnrrrr fe tlrc lrtb. Brrt cf tirc nur rhll p.d( n|
mardrdly lqgrt thu tfirt obrrrrrcd for urr nrn tn ttrr rbrrn ef
Bttcl (an ,r).
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f Ttr

flrrr+tlnn of t[rdlogcn olflridr fion 6-nthglrqyf chfsrfdr

to fonn tsrtrdl,m by e bLnlsorlrr rAtdaq trilldl lnrclw rttroh

fli I hltoes ah attrdrcd to thc [-orltott abo, Lft r I rlr clldsatton

Thb n&anfrn lr rrrrl oanrlr1g ln eprofrl rtnrottnr r hrt lt on

lrrvutvr thc nanragcrnt d a &rbla bontfl? frgr

.,/(sa)o-|=ri It(ctrJ : glrgt
fif > >!f ,/(o\'"1

Ah: o-trI:Ore

d. cfifn r cH - slLql CL. > ot!rcll-GIlru!+rcf

It t nda b ssrr fn hfgDly rotlyrb{ ryah or undrtr vlgnril!

oondttlomr Fotr qltrrr lD tlrr rtreott.m &lrr th.c tvatroSgl ebta

of tbc rntflgrl grulp uc eotiratod by tha atrong\y clcstttadtlttrdrartngl

pooftl@ nf1glog3 atml frllc un*trnttd t*rdtbrw-
ooq,cutle ungrqe | /r rffrnnrtJ.on rlth ntolr'59r74'8t+

Ibror 1r lllttlc rstlnttm of tSr frobil d tb U-rtfVl gmfp

for raorral la 6-nthyfrf\yf ohlortdr .nd tb fnAnttw cfifrt ef th.

6l.dlodm rba rlnrll rld tfro rffrcaO of tlrr nr$fopEfr mO tlr
brrffry of ttr W bod Er.rr for rn ot-rttVl Etqlp,

$an fbr r Drlr r-tl U-rfryl grefPr ltan{bn1 lf cl:ldnrtlm tls
o<.u|lltrldryf drbdfi le rlal rl!4artlm flar t*rr Urlrlm odrfn

ba qrot al to h mn siLove, rhldr f. h mral rlth tb tillltf
obrnr&



f?l

AF roaff rlnrnt of cllrtnrt.lon pro&rt fatuaf lr ettrf,,hrtdl

to Gl,ldnrtfon ftole thr cx-{rmr pruetcd by tlha lr*rrrngsslt

ffFtlme

Stre val,uca of L'f lbr ttrc tr nnr rsct pilottral qdnet ffto

pGrffitrgf of cX-ltorur frild, to orttnto ttrc lnrorttege dcfcEerLqt

of tho ntr oonrtent for ginrr pamrntgrf of o(-tlom foruti.srr

flprc crUrrstlom rcn 5F at fi,'1 l# rt Z8rffit lt19( at z\ffi and. f 8,W

rt frfn

A ntil.rfrotory r+frnrUon for tbc fql r-off lD t}r reta oonstant

1.r not oaellil fanrd,' hrt lt f! Foctrl^atcA thrt rlldnatLfi ef tryrdroestl

drlprldr ftoa tlro pro&rct - cr-rct*rl/Lr1!.yl ohforffa - fa pertfal.ly

rrspootlblco Usfng ttu (hta for &rr fi ard tho rrta sonatents &r
lhc d.td,natlm rcotlona I boifi oatal;nril anat unoet{yacdtl of thr

o(rLaar (soflon VI), ttrr erprntrrtlon of rll.d,artlon pm&rote

prodroil drrlng thc tfn tntcrrl &i?l9-rrfi e dnrtm na adqrl"rt d.

Ilro urluo Stetncd, 6., rf 0\r rer ln emord rtth tho tryrilroepn Gnd

shlorldr lon rn{;nlr ifrb for hur fi, rnd tlu StilotLoa sf t&la

srnntretlon of proapt !,rmp rr&ron tlrr vailrrr tbt \ | rt fitZ
dnrtil flro6 4.75 tc h6er L*r tf 6.Vfi,,

fn qcrfmtrl Groa of 146 ln ctlnttng tb tlutlo of

C-lf,Er nrli drrnGa ttrr ntc onrtrnt V 7rbiff,rfr rt elA$ o(r|rct
*lrrutlsnr hrt thct lr p lrnron to rrrrn emrlrtatlt Ifi vel,rct tnrl
hfag obtalnrG Srmn la tb cqpcf$oo of thr atrttlrr0e umdt fc
cflbtltfry $rc gu drrrrbgtr;lh oqrtdl mtrthrl m D$t Uqn 4l b
th dqplurloo of trf flnrl Drt mnrtrnt, lilh e rrrtrr of O.!F ln ih.



f l5.

f$lrlbslr.- pc$ocnt{go, Iro. , tlr# c(-frro l.oeb.A of 29.Qhlr

ta8d arpoee \ | fro l+.8f to l'62r Lc. I Dy lrltr hrt lt F|lA rbo

drycoer th. l.alilrf vrlucr Dlhrlfuir lm fornatlon carld' omtrlhrtr

ilty rburt 1fr, 6 tbr obnrrr{ 0renroloa" furthrr dtaanrlm of, t$r

drLft lr poat+srd untf,t $eotil.cr XIII1 drm Dre inforntlon ls evrll$Ic.

Conddfftng thc firrt ffi et the numgmt roaotlon rhcr
ttrc nto onrtrntr 1r!r oontrntr tbo Ea vrlua for I, | , ;bcn ctivtclcu

by tb montrelil,o of Etlmtr Blvrn r valr,n tE LAr o tbl oryoeito

@ Tlt oonetrnt - ln goon rgfrrylt for both nut, rfillc

thc ntr of thcm vr.luor ft |n good, rgrr Gnt utth tlrc nan of nlucr

obtalncd etrrtfure fioa t*rr o(-ls,or. (*cc Trble LIIII).

Brc ounoglta ratr oonrtant for tilrc rliprur.il to oqrllfb'rfum

rtartng fron ttrc ss-tsoqcr tr not vcy mnaltlrr to r rnLL aror ln

ttro cqrUlbr'lur frmartrgc of U-ntrVlrf\fl ohlorytd.g borrrcr tttt

rrta oonltent for th *p'otd atrrttng frul tb U-laonr 1r $lto
tcrsltlr to r anll orrot tn thc c{rfffbrtun f,€orrttrg. of tbo

q-lrcre; so tbat e klnotil,o rct!.letilott of {Sc cqdll$ryfirl orinstltt

orn bc ndo tf Ortdafne rlrfoh valu gfro lgrr mt of tb qrcftr

ht valuca for tb rypold lo r$ltlbrfir rtrrtlns fr\on cttbc laoDar

lhJr r{,ll br dtranrdl firrthar la $ctloa JEIV.

trrvlqg drualtnt d $c fllnr 0Ocnfim of hr m &
omoobltLo of EtUlGl (orr trhr nryr Or$d!.tl) for ttr
rrrrleqmt rnotlon of tbr c(rlrffir lt rr not oudfln0
noorley b nrfnrt thlr for thr U-lrm' lhe rrtr of rurreqBcnt



rTt.

Ir stvtoqlrfy eltoatlt aslautcdl bg ohfoltdb l.oru and tttc prtmry

oblor.tdr t.r lrr filnlt tlrm t*rc monderf to rnot by - ttf '
g6unranfs tlnncowrr hf tlhr pr{^mlpb og 6eip;opto t\trttlmtlb{rttyrfl*9

lf thc focnrd rnrstlon lr rcoonal-odtr fsen thc bock rcaoilt'st nrat bc

rffrd€t{F.
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(r) Intro.frreHm

ttgt ero tno rctlrodl of rvrluat$tg trbo oqr{flbrttrn ongtant

for a rctrrralblo {tr rattordff or prandorffrtt otdlr rilatlon ar tlil

El,natloa arc rl4{y r.olatcd to ttre atotn}rt*ttyr5}

l--A+B -F C+E E1
tEl

o f,/-- ', t4(C(l'l \;

(e) fhc rclatlrr @noarrtaatipm of tlrc oq:oun& C rrrd A, ntran tho

rcaptlm ts et rqrl,l.l,brlul1 mgr bc dctmdncdr ff (b) tirc rata of

qrpcoaotr tD cqltllbryt$D fm both dlroatd,orre r L o. r start{,ng fron both

A rrxl C, rqy ba atrdtcd anil th€ ocpoaLt flrqt-ord.r ratc o<inatanb

for palro of nrnsr (nrng orrrtad otrt uslrg approdrnately l*rc eao

orncntrati.ono of prstantc and rdjtrrtlA to thc aaac ruol,aphffo

ooncantratlon), 6,trr lihan crlpuhd ualrg vurl,qra valucs of f,1et) to

tlnd ttro vrlrn for rhlalr bottr oolncildrr

If boft mtb& arc treo0 thly ldrFrc at r chcok on onc mtltr.

In thb ecstLon uta dttord,natlorrr of f,1oq, ) urlrtg mtho0

(r) rp dmorfDoL

Ll"(
GtrcH-ffilb+GL'#

ke"
It0tlrCll-CIICfl+Cl-

t-Ugtgl
I o(-!rAol

rt-
'f,(.s)'fr

2

Elvr of th rrr **lro qrt nt4 tr o(drm r fi, dftrrla
rd h trl.nS b Urlm r Sr frlltro



f ?!t

(u) &$!Sur

RmtLon rdr;trre rrrrrt psrpanf, srd nrottffi t$ct trrrro frtXtci

rnal rA,lad er for I ld.mtio iln In nrr t}c frrbcsr emtpt arr, thO

oncrtratton of ruh rcqont les 0rO[. In thls trbe 'the oncntrttlort

of t1. !E! ru O.qilL Thc trbr lrrt 1ll,rc.A ln e thmrtrt et 96.ftt
$

ta3 $s U.nr rpro|.ffc{ fn tbs terlrfin tnrftal to rraot to rlnfirrltilt'

fnel5nc by Srr otrrontogrrfhy to drtomtnr tho fcm ratlo rcrt

1rrlbrad rr fbr r kf^dfa nrrl

(11r) &furH.rgil pr{puglt$

fhc rmrlto ar! t}ro;n tn TnbL XfrIllfr

fln reru ctl^ctl,ou g&r rn rrutgp taluc of 2r!9 for f,,1re.)

at 96.OoC, or ra cqr[lbrlun lfisntrp of t*rr Golaoulr of 8.#t
il,ib a cprrrd of O.$i over tbc rrrur teluor thr atrndrstt ffiafinn
of tlha valrre flu thc nerr t"c lfpur b thc lbbbr

It !,s lnt iltfns to ffiperc tld.l nlur f* f,(rg ) ilfilt
tbrt Statnd bt Dltinr rrd lrrtarrtmto la thc lr pfcl$ Wttlo
rdrnt tol.trrnr rt Eoocl drloh rea 4 firlfr

ths hrlf-l;lfr of tfrr @ r*tin rt 95.Ooc dtn

rrrlrnt enmbatlon of rystrlntrlf qlltr 1r rrryprurlurtrLy ,5 hrrtt
ro tbet trr brlfrltrr rnst b $qrt f5 lfyr. lha rrrottort tl.rr urod.

rrnr @ longer fis lhjrl to dft tbr thr frljtrtff ln th.

rrb srrtantr fbr trbc @ rrn.tttr.ril d botr frurr, rldoh

her b.G dfrcrrlrC ta grrtloil vlUI rnd &
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lgf.

Thc cqrril$ryfuu qutant ecr rpt yary rltb tlo o"ur I
portod qlel to tlmG tl,mr t*rr elurtolt rtmtioa tl,aor rh!,ctr Indlos,to

thet rgrlttbrtun hrd bcl attafntd. Ye.luoa obtrhod ltal'tilng flffi
cltrlrc Lsmr an ldtrttod r rlthln trycr{.mttal *znorp egatn

cLgntt:rlqg tihc rttelacnt of cqrLX.lbriun lfhcafbrc tt rpcatlr thst

daopiltr tfra oqlloettoru of cldr ructionr, a oonstanrt rehro for

[(.* ) oan bc abtcrtfnrd W thlE rctilod.

Ihs frct ttrat t*rr oqposltc nate oonetsrtu for t$c rppmsah to

ogrrll.lbrl,run atrrtlng fl.on cl{*rcr leomr rrl tn ggod qgrlmntl rtnn

oelqrlatcal uslrrg tlro valuc of 81"q. ) drtocld,nci eborro, atgcoto thst

gld. narctlosu do not afgrrtf;Lnntfy altcr tho va.hn of f,("* ) fron

tbat rfiioh nqlfd obtaln fa thGtr tbctrrlfr A" ht veluca hac bfri
Itpffi to bo elmst UArfcnAat of tlp ooncnbatlm of E|IEL ollr tbr

onoantratLcr nrrsc O.Ofri-Orl&r thc dllf:fcrunt srontretlons of sUigf

tn thc nn for thr tF leosr nV b. noglrctcil.

Tho rf,foot of stdb rlaotLona er ths valur fo" K("* ) dlt bG

dltsourecal ftrtlrcr tn Scoltlct IXf.



r8a

xtr tlrqbqpfrtfe 9ryhql.o€

Erl$rotloa d t{ro retr mstanta for tlr,c flrrgtr eld acenfr

or{cr liertengrlnrrnt eni rrr-lretloa rcrottoru, tbon th. deta pncdotaly

rcor.H, allcr thr ftLlorfrrg retc rretlos to bc dltrrrdnrd fior 96.O%.

TAE8 InfV[I

-
'v 125 ,\, lht .! O.ej

Ttrcca ratJor barr toGn abtadndl ufl.rg t$a rrta calualorlt

"'h I
r .\rb r \(our.)r (u' o.qflr)

!o thnt tlrc rrtae of, thr tl.Ft ard lrndrar&r naattpnr orn Do

oqlgra" Yrltroa lbr thr ntr onrtrntt urcd l$t al follont

I

hb
-l-h

{u
T

t
hf

T

t nt . 2r?n, t to'6 ls.-f (he tr)

\t . *t8 r to{ t o.'f (nu rb)

. )tbJ r ro€ ftr*.-f (ern p)I
x8

{ r }ft r to{ flr-.'t (nmr * + tl]|
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f r :rgt r ro-s d .fo,-l (hln ro)

{t ' f rig r to{ a-l.o'l (nrn !b)

(rctcr lto aoanrrcar of tfra rrtc enatenta fsr rlld,mtlcr &oo rpt

rcdly nrrent tlrr ftg$$r rqfs€rrrtatiror Tho rerl"atlgt ln

trryerotusc bctneon tlrr rtrns ls nqdfg&[o)'

tbr, 0QlqF{ilr lgp -O.+t$tordt R$ttpnnnmnt-nFraflnE

Thc oetalgrtio cffoot of drlor{,d. loru on t&o ntr of ryt
la vcqr largfo It ts not e rdt dtrot of thg illanlo.lt$$glht

tgr1n on tn Wt D(fierrLter lr lt hrr b.cn rbffir to bc rnrol,fla ty

a$otiar$ng tqr*l% for \mf rnd W partt"tffy strorttrg BtLffiL

tnto Et[Hnf.' (s.c e.rrrr E fd )?).

An forpefr nobrnlrn tludlar to that prqporod lry Rollnaon

rr,a t{o5nalft enil thrndrlar Talght anfl trrtactockrt@ for tlrr
narmang@snt ef f-$iaqflaqyl dtlorldt ln dlmtfytford.drr tt elao

rulodl, ant tot flr6 mgnttrdb rnil apcd.flsd,tf of tbr ortalynLc. fh.ilr

mhrnlm Lwulrrs rtabillseU.m d rruaqglnnt ytr m lcr-1nlrr bf
fatrmcttsn of t{rr rnlnul or rn torprfr of t$a rfld clcltltolybt
rlt*r tltr Boclt$r ccntlur

fa fn|rolmrlrr nhrntn ilililTfng tlttb drrr8r aqnrrtlon

b of Gurrr rl,ro rt parlbl,cr

toth rn roil,{-oetrlilr0 fuf 
t nerafn md rn dr{nailnt*iirtlon

nrsbnlrn hrrr rfm brm rlsrr to bc tmprffc of rotrlhrtlr5
;rg'rr*lorrrtly b tlrc crtrl,pr0 roarrrngurrt neettonr (S.. scoil,mr

IItr rls ff rm &rn tg).
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Ihc lolrfeg and dUrroo|l$ng ab[lf of stonltrllr tr ( ar

fc'r otzlrer iltpolrr apnotlo solvetr) lnr rhcn qrycoa ;fth that (bf

prutln solvrrtc of aoryanblr dl,rfctrls oontmtr8 ro thtt lnwtl,o
of an 166-pe1r nohrnlru at thr qpmrr of r uprrtrdl nadrrnfrr lc

mt partfarlerly fmurcdtl rstrroiellSr ln e aoupilttd not oontrlnfas ggoA

oar{onfua lon-atabllfdng gubott tmtr.
Dlttur rnd l{rrcurtenfo obrcrll r Fsardo-rru-ordc

rermarElurt roestl.oer fof o(r lDd f-mfihyhl,lyl ohlsrtdrr oatalfncd

ty gfue rol anrd dle@lemnfua ohlsrf&, ln blueno rt 8OoC rIfr
Ttrcy fntrrfrrtdl th.lr rrcarltt er bclsg Arr to Frneagcuffi tluqr8tl

en torprlr rodtrnt,rlr rlth thr nrotlon oocur*tng on thc glrr arrrftor

srfrrratcd rlttr rarstent and bGfng clcotrcphttlorlly ortrln d !y tnr

boran tbsl ln tfro glrr rad by thi dtcthrtrunnfua ton lha ratc

obacrcd sra grcrt aangh for trhr uohrnlru to Efl'l,t aonrldcatlm

ln thr Brcrnt proJrol

t{srcvcrp a.ltlmgb not spslfibally tcrt d for at thlr stagc btrr

nr;rfng tlrc arrfs rrlol of ttl nrotlm trtra I uanr of rddlng poki,qgl

ttr|a uctrrntra !r1 oortaliLrcd unLnfortrntl bcoano sf (") thr Ergnfbda

rndl rpcclffllfty of thl ortrlyrb b5r Etf$f r (t) Oro rbnnoc of angr

afsnffiaet crtdyrfr by BtrtUfOb u' r\Nlfilrr btlr oontrfnfql tht

trtrtarthlrfrdrl lon rhtch onrld prnrrb\f aot er rn rl,rotefhllfo

crt trJEtr (") tb. rlor ntr of turrlrymrt tn itrc Smn of *\ffift
ud (A) thr nrbn of thr nfvut, ntoaltrih, rfrtoh, W ertfqg
tb loH pdr of shgtsonr oa t$r niltrogo ab b doffi
boru abr ln thr glral rlurld dlro'tlrlly eqp.tr rfth thr rthyllLl|rt



{80'

c|rlor{.dtr rclmrlo. for thocc omtne. Aorbnltrlk forma rvfl*,tota

ntt$ IcrAc ete nroh ar borsn tr1fLuo"ta..t5t

Ianng, Clcmnt and Shlh cgt bll,ehcd thr horyonolty of thf

rstlan of qini$\trlaflyl ohlorldo ;lth trtncthyladnc Ln aoctonc

at 75t.8lD Thla rrcstl.sr ts hovcru festr than ttra rcerrangecnt

rrcastlon ln notonltrl"lc rnd ao sould br bcttcr ablc to eryctc tfth
a qrrfam tteotlon. Both aoctonc ard motonftrllc ifo efcotnon-patf

dorpro rlrorcar tolucnr bar cnly thc tr-bmd cbotrona fbr lntcraotlon

rtth a rnrrfaoo.

Tho onorpt of olcotrophtllc ertal.yob fry tlto oatlon of t{nr

nrcloophlll,c Erreggrt nrst bc oorpldrcd. Obvlcuslyl oatlon ctapafs

of ss $Nl t uolrenLeo for tb roarnagcrnt rcmtlm |r nrlod ant bgt lzhr

rrLt cffoctr obscvrd" (soo Run E and 52). L'u$l$lol lral a

dfssod.atlqr ooutrnt for gts t66-pell glsd,lrr to tuhat for ntdf$l t

5.6 r lo-2 o*erca rlth z.Ba r lo-2.tl tt'8

Ilorurcr; artio aetrl.yrl,o eotfld ald an 8n2t rmharrLsn

tutxrlcofhfllo etteok an thr f-orrtm abn of tho urbet,reto oqfld

lrrrrrlro si.tbcr tlrc ltlr.r ohlorkb ton on * 16-ptr of 3tnrcl, rtth

tb atlon froillltatfng l*rr drprrfurc of thc lervlr€ erurp ln e eid':Laa

ny to that postdatcd for thr htdrogcn atm of mmaruV adror ln

rd.rp ortolF.A @.D G.Eb

CH-,= C H-CHMecl
cl

9Hi-CH-qHMe
ir- + is-
cl--Et4N--cl

EhNCI _
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R2NH _ !rr-r r -! HMe

RzN6' H- - - crt-

lhl'r erld Eln u cfttlcl,apy for t]ro forrpalr oqlrtlc rlth thet

d tbc fm lon liacttr, tha ta@ bn f! largo end lt
lret a nLL ahlcl,drd *ot.f lcr thrt tts lntrn€tJ,on rttb e nqgatlvo

loar or cnd of e dl,polc 1r rcrlr at atorn by thc hlgh lp.palr
dtgroolatlon conrtentl for varlqrr ultEl crgr I tfos. qrntcel rbovt

errd otbc hell.l-.f55 It retrld, rut thorcfon bo rrpcot d to frcllltsto
lowlrrg Eranp dlrpertrrc to a atgnfflornt rrtcnt. tSrrvtfr lt lt
probeidy utrrrdlrrg tb ormpt of clrtruphlllo ettalyrft a ltttlc
too tbrp to eonpr$r lorfltplc lnbngttonr of satlon rtttt hydrogort

Uorxling, la poles rolnnts, c:flpt pcrhrer for $t ltt{riula etton"@

fhr puo mon&oa{m hlmtlc obtrLnrd for thc rssrang,mnt

nmsttonl bgrthcr rlttl tlro ctrb{tLty of, Orr nihsAr,ffyf ohleridor ln

sbnltr:flr |a thr rFran d tb,filr r*rm thr ortrlpl,a tur to

hftrcgn filcll'db poilail t0r tb oaod.tmt rlldnattoa ruotil.on

lg rlllmil ftr b tlrc oem o,f tbr o<-ltffir l5r euldmd to f;uqrr

rufunrtLm of r ctrrtglrt fbrr r{ t8f drrnl^ra to tr}rr rcectfoa.
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F!la. Olol.4sfdr Im Catrl$?f Effu{'nrtlofi ErytloB

Sc oatelytfc cfifrot of Etnllfll m t]rc clldnetlon rranrtlon l'c

Eroh rnllcrr hrt tt 1r attrlhrtocl to thc radlt|on of a ttooniipos&r,

blrul€.ular qmont to t}ro arlstfrqg lapt-stdtr ruotlonrcr tho

blllr of ralt cf?cctrr

*W1% traa rp offcot on ttrc fitrltFotdor nrti,m, (ttrur 2tr), s
tfirt ttre oatrlyrle by E\OCI ornnot bc e rpml erlt cffrot on an El

padantsm, Also ttro ntr of the rresHon la d.pcnent an ttre orwrtrrtilon

of Btd\EI, nlrllc EtblWl'tlr tmffcotln el I rualaghLh.

fhl6 lrrf,omntlon rae dor{,wd llon tho gu ehroaatcgrrm br
tblnr Sr tgt,f rnd I2r Uf ibtud.nfrs thc pcrk GrDr ratlor of

U.rtJryfaflyf shfortd. to hrtsdlenc for var{,sp porocntlgs of U-lrmr
formatloru (,soc Trbtr IIf,VI4' If bot& rorrrangtunt and cltd.nattoll

ilEl Furo rrcndportrr rrDrstlonr l*rcn tlrc rutlo of tttc pmdrotr rhoufd

br conrtantl tndcpcrrbnt of thr conorntratlm of t*tc nro1mphlle; for

e4r glvra pcroratag,c of rcrrraryea pro&rat fomdr Sor r fqu'&li
Crnqc In Etdt{qf orsnlfatlon, tlr€ ntlor en ln loor{ rt ttt !.erd'
or&r htnctlc nd *m th6 f,llrtrordrr srpcront of dbrnatlm l.r

trkm lnto srntr thc ntlo of hrtadlm b 6.ut&yfrD,yl dflorlfi
frlLr fn bctilau t&at upcotra lrlld,ry 1rril mmdrorldr ktngs

il th,Bt ccprotdl rlldng fbr tha flntrqfir oqpmrrttr udag Rtn fr
rr a rtrnlrriL ltr rrtlor an dm ontrnt fbr a glvo pcmtrgr of,

!l:l.am fomtlonp fbr tlrc tp nnr entelalg rpprorfnrt{y trr
.u wrtratlon of EtUIGlr but utth oac dr oatalntas Etbillgtgr

(sil T&L ffivrn).
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A btolanlrr Ddrrnfsn lnyphdng rrto-dtt.tdrrlng nnf*lFhlllo

ettrslr on an lon.'pd.f lg e pocrlbtl{,ty dfch an br fllcd outt ar t}tf"s

rqrld Dao tlat forpafr oU"aprcr oB flnt or{rr narra4gwntl mrild

hrrr to bc ilroh festcr tlrrn acondror& rlldnetl,wr rhlclr ls not

obeqtcdL fhts nedrrrrtnr dbstgnat d B8+,lru ncvrr boo obrclroil

prcgilrlely brurrc th. rotlvatlon m.clgr for puotffi lort lt bo r*11.t47

Sf $fg$enn cllor{4p Ort*tlc{ &ofnrrgpnst {pcstloq

Thc rdrrnisr of oatalyrt; of ttrc ftrot'oratr rrrrrtrngrmart

rcatl,m d ttl o(-l,pnrr by lryrdmgm dlorl'do por;lnrd ty trr
flrst or(br al,tdnetlon rrrotlonr auld rltsor bo \8r rltb or vl'tuut

hytrpgupbondfug arlrtmoc to lorvtng gmup ibpartrcr I apcLflo

clootrpperllfc ctelyelr of nn rom-T".lr nohanfra. In t*ro foruc crat

t;hc lVdrogcn olrl,ortdt olcqrla mrlct bc emfsnrd r nxlcognfffdF

of tfrc ordrr of tlrat of tlrc ohlo!'tdt tgnr *rldl HrlA bG la mr{

;l||r thc Ddtrvl.arr of mrtral nrclo4hl.hc dl"ranucd tn Choptor Io

Ihlr rqrld E ra r nrslophlllst tf or{rr of Cl- nr tfil > tfilr- for thr

gHSf rcastlon of tlhtr r$.trrtc.
Rcrmangrart ylr afrtFopHlfo ortalyrlr of fmfrfr fsnoat!'m

oermt br nrlcd qrtr hrt tirr rgirltrdr of l$c oatelytfo rfi?cot

qgpreel to b. romhrt lrlarr Urrn ls obanrdt for rldlrr rcrcttanar

(Sc" Sotlona Y errd If). lon mqllcr trc unb,frcrl,rr ffifatJ,m
rrotlon of lrrrftllfqyl olflorld. ln stonr Lr Glt trlr til.Dt 3rgt f
ln ttr pmlm of O.fI hUHs ohfodd. thm fil thrt of ll,thttn

puslmrto ef trlrc rn orrcrrb.uoo.t$ ttorwlrf tho rrtr
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mbupmt 1ll l0e $Fr thst for {*ra rcoaotilon ln tz}rc abecro otr addbal

olcotplytc, rnd ee ltthlun eelts oan bc partfoler!.y cffrotlvc ln

promtlrqg lmlsetlonrt$ tht-s nqy ba a bad fiaElrls for ooqnrtsoar

For fir't\fl, ln ttrc chlorLfu lsn rnd lgrdrugen shloradr eatafyaon

rceotl,ons of t-Ift.r0rtcttryl ohlorldr trr nl,trorcthane tho oatahrtlo

of:footr of ttrc rctrd ard ETLISI rrc of mhnt al"dlrr mgnr trdo to

tboro of thc sld and stnls\ ln tlrc trreclrt torf.f 6

lfhc abcw of rlgnlftsant oatal,pfr of thc flrot-ordr
rl,tdnetton nrctlon by fydmgcn cfilorldr le dlfff"orlt to cr1rl"ala

rltlr thlg drurlrn. (sc" $ootlon V). [ho sld.lrr rerotlon of

2-ootil bmd.d. ln roctoaltrllo rae oatalyrcA hr thc h$'.dsqcn beud.dr

ror*4. t t 5

HlFFlan p.f, ,t&s UFe?talyrc4,Sortton

ttro n':ctrentau of, tlp ftnt ortor (or unsrtafyrra) roanarrrcrcnt

and cltdnrt"lon rraotl,ong arc obsanrrcr

If rc lsnrr t*ret ths tllnt ordn rcrotlonr prccrcd ttuough en

itrpefr lntcrudLttol tlron ttrc pectlons ouff, bc r.cprcaentrd ea follcrr

CH'=CH-CHMeC' +
6+

^,Y^\qHfCH-9HMe CH Cl-C H=C H Me
kb-

-1tr

CHt=g

*'..3i,"'

n'Jln^

H-CH=CH2 + HCI
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rlth gt" l"os4alr b.frg prrttttoncA botlrca ellapn to cltltc lsonr

en0 alldnatlnnl vtll,c tlho rlLdnatl'm proerotr 6ild rrod,no to fono

clthcr lrm fn tbo abrcu of a fir&togen o]rlu{tb coctugcrr

fhc fotlctrg drta fboo hus %t Il t !] and S on (") tho fitrct-

or&r rnd (b) t.}rc EtlFKIt ortelprd dfd.natlon rreotlonr, is also

n6rlnd lbr f$c dlaflsElonr

(.) In

In

In

In

n t! hr.

n, 95 br.

n,920 lsr

n 520 hr.

n, 9-5 hr.

tu 95 hr,

thc ot -lsoocr bas forrncd 7 JttlO-lf chf.ort-dt l.ortsr

fr U-lroag r I l.rrlo-)H t I

I e[-lsourri t 5.orto'41 i t

i U-tsory t rr lrTbrr0-& I I

(u) &l

In

c(-lgouf

U-lsomr

6rt*fo'd @.!r chlorlda lons.

z.frO-fo n n

N,il \c rv &r* \o rrqrld br crpoo0rd fru tlrc veluc of trc

ogllllbrtun oontant fbr oro roarrargomnt rertlon; - K(.e.) o 
$ 

.

Sfud,lu\y, tb rrtoa of olLdnatil.on fror ttra h laom rtorfld '

bf ln ibG lrr rrtlo \-(E)'v Aqu (s)1 lf, trrr puobab{ll$ of iorlntr
ollr5nr b rlllre frm !o thc amc. Horvc, oonnldrrlng ttrr drta

rDfli for tbc flntrorri|c rcrctlonr ln th. tlc lnbrvrl 95i-52O hr.

tha d-|,rur fon lr.68f O-fo ohlortdr lonrl dr!'lr tbo U-lrom forul

O.I1rtO-fo oftf"rt.f lonr. Le. , {(n) - tr {(n) rnd tilfr lr a lora
ll"d,t Xhmforrl dfunnrtfon b abvrn tlu frrtcr fbots thr o< eilffi
tbrn fsm th. [-tlom, aad thlr ornrpt br rrconstled tltr tbo ebsn

dllrarrrtHr
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agrtn, md rssurr&s (e) ucfer to luld, tD S hr. r rfic &loilil,fl

loo ctrl,Snr{l nrotlon of th. cr-bour ha ptdrorC 5.HO-L o*a
drloridr toaa ofirr trttc oorpnt'ratfon for tdu unoetalyrad $ttotlst
wlrllc for tbc ff-laor thc valur ls trf O-fo of *rloh 6.5rl0'b!{ uqy b.

etH,tnltad to c.ltdnatlon lloa tbr o(-lrmr L r. , tbe pro&lotr

tlrcroforo ongr qgrtn \"(R) "., lr- \U(e). Horcvcrl lf olldnrtlon

oocurrcd fim an tatmod,latr rltlr tlra poclttc ahergc looeLtro{ c
thc or-oqrton atoa, Lf., fllom an lntormdbto rcrchrd brforr tb
onc ln;l$oh rurrrrggurt tekr pl.g, ttln f(e) ^/ ll I'u(e)

rurld br froulblt.
lforrrr tf * ls6rpatr sctnntann lc opcatircr tho dqrae of

draryc formatlon anil, rcgLration tn thc tntoraodlrts anld epptar to

be loml Judgfng ft€u tfr lpr sonslttvt$ of thc rur:rang+mnt and

olr'#natlos rrratlsrs to thc lonlc ctcrUth of tlro udfur. No cffcot

rre obscmcd for ttrc lattc rrottonl rbn Atbl$l0b rae rddrill *l.Lc

tlr !ilIL trnnolar ln thc rntr of thc fforuc (.rfOF) oill0 bc rqrdly
rrl'l rryletnrd r bctrg lbro to rtrb{.llrrtlu af th. 9n3f tsrillttm
rtatr of r ruotlon tn ftlcb tfrc hy{nog.a .hlorlab Elccufc la thc

uolro$ri.lrr l&rmvrrl errrd.ng that ortr.lplr of rnremgmt by

Iydruggt drfsldt ft &rr to clcctro$lltE ortrl.trb of rn l*eplr
rdufrlr ortrlyrtrr of mfy om rwtlsn orn *\y br qfrfmd
(rm (U) b.fn) tf rrrnrg r oonldmblr llltlfrnm la th. dErll
of ebafst lbrntlm rd rrprretlorr ln tlhr lntrruilleto for ttc tf
rrroil{sur L r' I t[c tntrruallrta flon rhloh dfdnatfm hb Fl.ro.

ruld !,arolvr lcr Crvrfonaat of, ohrnEl mpgrt{m the that tn rtrloh

Wt telopl,n.



ltl

[o;rrrr tf thr mrrrrl e@ ngfronta fbr

dldnatlm arr opcntlvcr Lo. I .Sl dlld.rratlonl tbar tllto

lntrrudfatr lbr cll.dnrtJon rorrld appoer b Er.d to l.nrolvr r
groetr e5vrfopcnt of ohargr ertrrrrrttoa t$rm thrt for @1
erd ttlercllorr th. clf.d,netLon rrao€on rhrrlA b trc pr rmrltlw
to trbc lonlo rtnrngth of lihc ndilrn and clottptdJ,lo ortalgntrr

Ihb tr fn dlnot oppaltlon b tlro sbtcllal rlmltt 1 & ttlat unl,oer

rn fnbrrdlatr oen b. firvleagcd ln *tl€h ttrs rtegc hoil'&; r
bomgcnaanr lorppelr rolntlrn rilLl Dt crpfrla tht ffirltst

AEnd.ng * lsppalr mshrnlan for thc fl$t-odrr trrrtJom

tnro ftrrthcr porlblc rffrota ry bc mnsldrrcdr

(a) Cate.\;rois of tJrr clfnUrattoer ntmtlon W Bt,rmL sould be Arc

b lt! co'dlnfng rlth thc trrydroeg ohlorld. proimod, b foru t*p

dfhrlfdc lon (tm,A-), th"rg prficntlng tlrr b.ak rddl.ti.on of hyaboss

ohlor'Ld. to hrtrdlctrr If thlr rrrt tilc andll u thrn lr rn urhrmw$
of tfir tttdnetlon nacttoa d.ro to r mrul lrlt rf:Frtp \ttnr)'.5.! \8,
Lc. r tbr flnt-oral.r ntr on;tent Fufd b. thf,t rbtcrnf.nd ln hlni 6
td 5?1 rlr!.dr rer amfsn.d to e d,ni-onitrr nrstlonr (S.c !a\b XIItrtl).

tb!ilasr urlag 'ibtr f'rsu Rn 2b, la r nrtlsn tim of rgAcudntrfy

llo br,, thr oonoctrrtlnn of csh rffd,nrtfoo pndt€t lr 6110-& ftt tf,.

Srnor of Stntflll. lhmrforcr lf brotl +d4tttm rs! frrru|r'al t|n

oomEetion of proeeilr nrf0 h &ut t !ir6rf0-t . 5'rf O't, to thrt

rlant EtdO-t of tlrr prueott rurld hrv. brol d!d..L
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I{il, usfag drta flou eur el r |.tr rppmrtntt\t 95O hr. rlttt
butadtsrc erd lrydlrogrn drloridr erpntntlonr of rbqrt l:lO-XI

and ed0*2t rrapeotlmlJr, m\y thrut Ufdt of ceoh har retotrd,

lo tfist c.nan rlth an tnttta.l oooccnbrtion of clldnetlon prodrota of

2dtrh, onlgr abqrt Srf O-tu rarld b.fiil( a&l tn 5J0 hr., @rtlr$ad ;lt*r

ttro valu c of e?rf O-fo rrqrtrud by thc hnntlrcta. Thcrr,forc baok

eddlH.oa tr too tlor for {tre aaalrytlon to bc Sut.lfll,cdr fho asruqptloa

tt also mt ln rpcord rttft the sooon&odor ktnrtto &aqrod for tlro

ohlorLctr lon oatal.ttcd altd.natl'on rcaotlon.

(U) Catal,lnlr of tho fil.ret-ordtr roartangcunt ncectlqn could oleo ttc

dle tD ba6k r&lr g[srr e3 tfio prodlots of t]rs fl.Ft ordrr cUdnstforr

raaotJ.on. (tioc mrns 2l+ rnd 8). Agetn uofng alita fuorn ltung n and 2lrr

ln approrLntrly 5rO hs., 6xlu-dr of Gaoh aftd.natJ,our prodrot l,r

prcerord,, rlrllc tn tdlro cau! tt-E tlro rddftlon rcaotlsr proclrc kl0-Z M

of pm&rotl rltb naotent oorocntratlona of lgto-2 ard zrlo-Zu aa

gtvcn ln (.) lbovc. &orcforo, arsd.rrg ttre ratr crpnrctorrrlp

r r k, [nrt"armoJ[wrJa

thc oorptntretlon of rddltlon pmdrab fron Frotant oorptntratlms

of 6:10-t *rrd b. rerrallCrxrfl-t 
^, r r rfb.

(&t0--)t(&rto-t)

Coqlrrl.rr rtth thc oonoutnatisn of t$r U'rlonr pnslcif
Og1rrg thlr nrtto tlrnor n gdO-&, rlwr that thta crplenatton ta

untantblc. the ratr onrtenta for thr rffdnet{,sr raotlon rq ld b.

qootrd b bo hfgh tnltlall,y and to fsll ollt rr brok rddtttdr ooqrrot

lf tbo retr of thc Lattc rtm ryptnlabbr



rth

It rhnld afm bo notrd tttnt th. rddttl,o naotlon flou
pndod.Hat\y tb. or-lsm. (ryltto of ttr unaatratril

mryourdr (nrn a; hrr bccn noglatrd, ln thtc dtrcuralpn).

Egslqoph.fffn Fcrpt+"ltr of tEq c.hl4ffil Sn

![hr onldrrablc dilfbrurcr fui rmstldty tmrrdr curn e

Tr-trontd oafbon atsl rrd tryrdmgcr, rrhlbltdl by tlrc ahl'or'te lonr

argotr t.blt t*ra outon ruolmphtltolty of thc ahlorldr lnr tr nrsh

grortor ths ltr t{filsqgo nraleopbi,ltcttr, lor tbfs arbatrctrr



ft6.

IIII F]Hf?$ E+flgtr. Srd thp. Eff.qgt ,o{ r, JtrnFo{rn Chlo.rt€

sorlgmr,E ln tfre qF{FrnngF*nt rr+d q4g|gatpF ntmtlonr

of d-.tqthy,lqllYl .c{*g{f{b

(l) Intr,oqrot.ton

fo ftrrtlrer inrtatLgrtt and oonf,'tra tor of tttc Dlohflf,letJ.o

oonolurlou of Srotlo )GI, thr frlllrlng mrk tru otrrlcd crt

(.) .ln furrrtileatlon sf tlro rfifoot of ddtry 215-f,11tr1dlncr to st
rE r rorrrrtgor for hydmgcn slrtrotddrrloth'lgltfr? sn t*ro ryt
and otrld^aa{sr nrotlong of q#tluilr,f\yl otilor!.dr tn aoctonttr{,lc

ln tlrc trncccrn of EtbNCl at lffi.Oo0'

(b) &r tfi.stlgation of tfio cfrfcst of va4rlngl {*rc arrfaoc aree of

ttp nrotlpn t$cs, bor addfu€ ttrrc gllrs rcolr on tb rbott mtdomr
(o) An lmlstlgatlon of thr ofifcot of vc4rtag ttn sr,rbstretc

mnarntretlm hy a feator of t'hrc1 sn tho aboro retl,om.
(A) An trilrtlgatlon of tb6 rfToot of r.uLrrg codr glass and glllcom

g$mrr.srtcd roda glafl nastl,on trbrl oa thc abw rtstlsrrr
(e) Ar tnurrttsrtton af tbc offtot of INrT€r SJ,ars rool on t&r

Wt rnA aHdnrtfon rraotlonr of rUyl ohlor{dr

ln eortutlr[Lrr rt fmog ln thr rbrcnc of $ttr

(u) hnsr
nrofloa d,rfun ur pDrptr.d rnd rll$on trbcr strrr fi[frd

rrrd rcdrC lr abortb0 ln $ctton TLI. lto oncntrrttsre of aubgtrrt

rrd EtLlEf nrtl Orftf rnd 0.05il rte'rytlwfy fn dl ttro nnr orcqt tlrrt



rllt..

tbr (o) eDovcs ln fi|nh tlp lubttratr ootrGtrtrdon uat Orltr

zr6-IutJdluo ?at alrlrd and prrff;bd et drror{,bod ln Ghryter VL

rFril glam rol trr rrrhodl tborEughlyr drlrd ln an oumr and flrul.ly

oo&cd erlt ttorcd ln cr cvrorrttrd dttmrbr, $Illmnc g,rearo ma

itrtrd ln rn onrr. ?hr rnctfq trbcs to bc ooatod;nc ilrhad a&d

dr{rdp rnd thon oortad rltlt grGegc b r hctght aughtJay grcatcr t}rrn

tbc propomd Uqrfd httght, bcforr bcfng ongtrlcrtdL fhsy ilor.G than

r$r}ral tn thG o!'rm AIf anelyrco r6$c by gel alrrontogre6fiyr For

Rrn #, r srrttrDl,c volun of rrastlon d*teo rrr pnprrrd end erlt6nta

of r lnrtl,on of lt rrsi rd&d tp a selce of uretrl,otd Pynx tcgt

trb€o, ts for mrtoal pwocAuc, 216-.Iuttebc rrl idd.d to erpthor

portl,m and a rcrloa of trbor rarrt egeln fAllait, rttlc th6 flnal portton

n! rdd.d to a lrr1,c. of tabco oontrLalng Ftrrre* gfrro rnsf, $otg o?

thss€ iilbos, eoneistl.rg of onc from oaeh sar{,oa r ranc rcaotcd for

varfuxrs eilttrhlc tt.mca rt lSrOoC. By mryerfrrg thc v.p,o. anefyab

abta for {:h tubcs oontal^nlng ?r6-l.utldltx.r as PJrru glar; rcof, vltlr

that for {:}ro tilbc nn wrdcr norml oorr&l,ttma, tho dfrct of cstr

vrrl.rhl,c ould bc ottutrd. Thcrrrfor tbs mrlor of A&ea pnopcnrd

and ruot d ry tha mnnrl proordur oonstltrtrd a trrferans. run" r rlttr
rhlob thr rc{ec of trbos trrtod dllfrf*.atlyl L o. r lthc nEE tG.HnS

vrr{rDtrcs; oar.ld b. mrll.lrE lhn to fanr nattsr trboa rGnt uaed

to tcst crdt rrrtrlfc rn0 ttrrt rror ruotrdl for rrbotrd U.uer

A atdler pnoornrn nl urrd for &nr t lnd ,8r

TIt rnafyrlr dlrtr tbmcfbrr lnrolru solprrlrm of thr rlalrtts

for Utrla or forrr tlb o oBC rcfrrw rnd tF or thmc tastfag
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varlnblo! - all nrn f,or tfic laDo rusotl.on tfn ard thcsc aro lobcUd

A-D tn the trblllr A&otbcr tet of rrsrl.ts for arpthcr set of fubs t

nrn for c dlfforcnt tJ.rF f.F also laboltGd tuD, and so on Thcrc arc

thrroc rum oaob bavlng e nefcrcnor nrnr

Thc teblee Bhfi tha pcrvcntqgo of U-l"aour fonrrd, tfto

polucntqgc ohanrp tn tho prardo-nlrlhordcr nto oonstrnt rclatLw to

ifrat of the nfcrctrcr aufl1 tlre ratlo of ttro paatr arrcra of thr leoura

and of thc prudrtt (rfrfd |s poportXornl to t*rctr onccntratlsr rratfo)

andr ln tlro nrn rhan tlro Fcmcntqgcs of rcetrangcd pro&rot er aot

oloscly gldlar (nn )S) r tho pcdc arer ratJ,o of clLd.nrtl,cr pruerot

to tot&f arbotrator rltlh the Fcri'. rrfire of thc 6-lrmr bofng TIAroCA

to ths valuo lt routd be tf It uclc c-:tsomr. Thc orror tn thc ff)
rtetlos t. tlp ram es trtrat cstLstcd l.n tScotilon VII, Jttlr that lrr tho
I x \
t*:: I ratios lc aberrt l$r", &,ro prourmbl;r to thc vqlattlltf of
I IUi.;

hrtrdllcnr rnd thc vcqf *rrrp plrh obtatnod rhlah Elt6s pcrk ddih

drtcmtnatlona dtfflflf t.
Itta nrnr rrrrr oarrrt cd qrt et lS.OoC. Emtlon ti.ws aro not

lnolu&d ln the teblogr a! tltc pctcntlgr of U-lam fr{lgotc rrhon

tho sc0 of nreo$Dn trbco mr analyrca ard rhloh rrts r'rr nn for

elnl,lrrr tLnrr

(fu) E$rltr, r4i lil#gumfor

fh. rnrltr for hlrr !6t !f rna 58 cr rbrn tn lrblc
IfXIrrEiL
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ltlr rddffloa d gr6-hHdfr to r rlrtlfi d,rtrrr (An fr)
lrae m cffootl (rilthfa $ro Llmtts of rxpori^mntal emc) 1 oD tlu

rr.htlvr retge of ths naorrergcnmt and 
"l.lornafion 

rcactl,ong 1 rrhlle

a allght lrsrcaao trn tho pseudo-flrat-ot$ ratr ometant ftr
Fnrrt4Ecmrtr of rbout 2p. et 3f$ U-irour fbmtlm rnd alnlt Si'

at bfr, 6-1aomr fioreetloal qgr bc drc to th. lr6-lutl.dlnc oryot&g

rtth chlor{fr lonc for t}rr \r&gon ohlorldr prcdrccd, t}u3

ctldnatlng tbc fall-off ln ths ratc oorratantl dro to HCIA- lon

fonatlon rc0rclng tho cffetltrr on*rcntratLon of, tfir ruolmphl,lat

rlrldr le obsorrod ln tlra srbccrpo of 2r6-lnttdlnr.

lFbcrc la obrl.rrrrrrlgr m cnhrud ntt of cl.ld,natiogr ard drprored

rat of rcrurungormnt d,rc to t^ho tcarcngor tr'rovcntfag $dncgen drlsrtdr

fron brok rddLlng to hrtodlcnc. Tlrrl, Uro rccul'ta tnc ln rmrd, rlt*r

tlhc orpluelm roslnd ln,$cotton fYr thct ,,'tirut cffctivuly hhi.bltt

brok addffion lo tltst en olMtlon @n{rlhrtLon to t}t

mdranlrrn of @ tr ncgllgtblo. Bqfo oush 88 2r6-lutldtrn

and oollldlrre ere tlug*onttrX uaod er acLd, roav'rngort tn recotlons fut

aprsttc or dlpolc rprotlo slwntsl basraf tJrcy arc rclc rrrclcoptrllcr

end ttcrcfore do not tntufcc rlth ttp rrcaotton to bs

rtrdlodrloilb '19:'an
Fytc &l.il wI oltct et tho mat t # fmoel. la t}tc

rlt oontrnt for rlrfffigrunt (nur ,6F)rd,fr thr nhtl,w nbo ot

Wt rad rltdnrtlcr rr tantfr$
frnrUqg thrt th. rdrorptil.m lothcm of Frrndll&D r4Urc to

o<-ntlVlrf\tfl cHor{,cb ln rartqnl,tllc, tlrant
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1/

:.ko"
rhott t rnd at lnr t&o nrag of adaoibcd, coryannA attA rdmrbcnt

rcpctlvcLl o b thc eoncrntratlcn of thr lofutlon ln rqurrlbrg-

rtttr th. adrortat, and n 71. l{wr stcerrsgsrt fdlry plu on tJr

|lrrfrcc of tbc nomtjon tubre har bon tlm;n to bo unlq.utantp al }rea

etlon oetelyela by th. tatnrt\yfmtfiu loa, bf dctcmfnfng th.

ratc of nrarrrqg.urlt !n ths S!Gp. of E\tEl inn ln t*ro pnacme of

EtAtUtOf. (hras Sh urd ar). frcnsiortt I nrrfror-crtdJnrd $uf '
mhrnf.rn ornnot entrd,hrtc to ttrs rlrrtrqgount mhrnfrar Hmrrul

tlrcc rn.fna trtrc pcrfbUlty th.t Ehmf oatd,Snd roerrengffirt and

th. EtLlSl oahf,yaadl, oorymsnt of dldsrtton lrrolvc ruoleoph[fo

attrck or rnrbrtrutr edrctb.dl m thc curfa...

l|aklng tfr garytil.m thrt thr trogsncarr rcaetLon 1r unfnS.ot'trnt ;

!.f th. nrrfror lr retrntrd ritlt n$sttrtar tho rato of rcerangoutt

ahcrrl! b fnarp'srdmt of tfir anbatrrtr mrnatErtfaa of th. rolutlc
and tbr 8rtf lbuldt lmrer o lnmrertng tlho nrtl'feca eroa of tfir

mtlm trbo, lco r thc fifrstrcilrr rutr oomtnnt atpuld vrr!/ vlth

both tzh rnrbrtrrrt mnmbrtla rrr'r tho urrfeor r$rr ol thr rrratton

t$r. Ar onl..y a # Lrurarc ln tb ffrat-qqg lttr ontent lr
*rmd wr prerrt tbo rrrotlo tD.r rd o tlro rrter of botb

@ rndrLfdHt{m rr @ to tbr arDatrtt

effirtreti,or o"G a tErrrfoB obr4r fr ltr omFrttnr (rr AE

fll.), tb. rufs atmt br ntrrrtr& &il, lf arl rd r fe dlnot\y

ersforttonrf to or r lr nqrllrd Ut thr rranltr of hu 5'l\ l$m r
ad hnor Q t rhrli br pmporfimrl, to rr but; r thc trrl,atl,on of



fl.

\, rltr n ls ?Grtr Drl"lr thlr pcofbf,lt$ ls urhlblor ttndlyr
lf t$rtl ,clrl tnilfffclcnt rmotrnt to oDrcr {br artlror of trhr

rrrtfon trbr at ttr bfghct arbstrrtt mnoontrrtlm urodf tbill

th. 36ufto of hlns :68 rnd t7D ;urfd tDldr lf nr0g hrt tho rurlb
of &,sr tgB, rhfoh rlrf thc rttnttordmi rcaotlmr ts bc drpcn&nt

fii th! aufoa rrse of tho rceattnn trbr r flpr thrt gt nrfaoc oIrt
redrtr rr I tha naatrnt et Orli6 osraatrattoa - tttc rtrnder{ mr

rrrod - r(D ttrat tlltr fpaslblllty f.c aho rulod qrtr fborcfore tbo

porcfbilttf r.arfnr, o? rn Sn2f rlrstlm oarrrlng cr tlrl eurfrcr at

a rratr oryerO1c rtth that ln lpmgilaottf rclutl'mr

Altbugh tfro poulblllty of Bolrr{letlgt of fft'c hrble bild f8
nrclc@rlllo attroh onrrcd by lntrrectlm of t'}rc chlorlnr rrbstt Arcnt

wltlr an ckatrophlllo arfs ls frrrlblcl tlrc otcrpdtad.a.t

rcqrtwnta of thl Clf tsrrltlm etatr qr anntc.ot tlro faoXlttatfng

cffcet of thla pofrrrbatilonl ro tt.r f-crtm rts nqy br potrtc<l

ftron $g ettrol by en l.m tn rolutlst gl0 ettrk by rn rdJrogtt

adsoilcd otilortd. lor nfld of qtnr br qrfto prrl.hlar

In fiathcr rttarytr ts plSr for r errtlor rllotlnr RunB ,F
end tilD !s'a oszd.od crb fho foru rer ornlcd out urLqg redr glrcr

rycilcar Soda glnr oontaln no bomal to fifu$ Dtttnr .nd

Irroeatmfo rl1gr{ an rlatro'ph[fo latcroi{,oa rltlt thc nrbrtratr

Sfodnr .t*rfp ro tt nr mldrril thrt r hrtrpgrrtrrlr EF'
rcrtim ammCat oa lore+*ffedn t^nbrrotlm lrd nhlag r
rttnlfllnnt oontrlhrtlfi to th. (cnd ffirrmn) Wt
notloo, dght br abtntrDlr trfng ftlr rfio{L It ry br ra frc



s,I

lrbb ILl that thr rrtr urotrnts ftor rxrergpnt rrr fa 89od

rgn;1frrt &r ttr nrnr ln both r:trrscr tnil rods gftls hDcr nltlr n

rrl&not for e cftffcroatlatlrg cfifct" fhr tulatf,tl ratro of

rorrn4gtnult srd rH.ultrntf,on rrc also ln good egrmFnt

In Rr.ra W Uc Ddr f,lrrr qnrlrl turt oortcd rlth ailfsm
grrrril ln a ftrrtts rttrryt to tltr ttrc netrrr of tha anrlaor d tJl

rrrrtlm trb. Slllocro gllcrerr rrr otromn r fiic of trll far evrll+tilc

ffipiladr !l}c{t to rtry on thc glrrr nufrc ln tha pnocmc d

aorbnls,Lc rt t*rc rmotlm tap'mrtrre rc$tnrA. Thl'r nrrfaoc ltf,b

{Sl nrtss ati,oar pnacrrt tn todr glrer1 rhLch prunbfy acufd'

t1t6qot rtth rrbetretr cilrlartnc. ltGf'r, r Orlntoelnn of ebqrf Tl

fn \ | ls otsspd and ttrlr ratr dlrpnrslon rcu to rply also to tlla

c[.ldneil.on 1rrrtlfi, ef tho protfret ratlo qppcts! to bc ttnotrang,oE

rlsurgh a tnrrd aruring a daryc tn tlio ratJ.o of abqrt tQ;; oeurot bo

rubd qrt. (S"o bd'w). Ibo lntcTprrta$pnr rn poralbbt

(r) e r@cil ooqporant of th. gnSr uhanla'mp frstm thrtl

tlrr lnmgarmrr oqpfiillt L arrpunCror (U) ttrc alltom Ercarr

cntalnr a{r fffurlty *loh rlf$try &hlbftr tbc trrlrtlaar Doa.lblt

$r fatonotilqg r[t]r tha nmfrophtlrr If thr fonr b inrl tt
.D[,crt!r W firpalrct rtth itr efiftst of rodr 8f5. trtrp tbrt

amrncA'f|o ctlaa ortrl.yrlr of tbc rlrtloil lr flml"d.
fr il& r arH.hrt|s b rrlls S$a3 5r lbr dlbst of glu

rooL rd d .tllofit gnrr r ud rr tt nrld mftt mtrll lnarrem0

rottvttlon of tlrc rrbtrtb for anolol5lllc rttroh &rr to ltrlti'rl
pofrrfnt{m of thr dorsl,r bordp lt lr nt onda5rA no 43;ot tlt
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nl,ldl$r of uclgntng rn 8#r rnc€fnnbe to tfp @
r'ceottone

Xt my br rpteO that trtro hlnrtf,or of both nrrntrng@rt .d'
rlld.mtj,osr havr bcclr d@nstsrt d, b5l Runr tfA rnil tt8 to bc ftntp
ordet ln arbetrator fbffs ny br r hrdanry for t$o d.tqnnatl.on rrtr
to bo rtrrylnxfmtel.y fG br.r thn apetrd, but a ffi of t*rlr

rynftrd. lr of tbc or&r of tha crycr{^utat .rror ln ddcrninfqg

tho pnonrot nrtlor rnil la thsrrtloil lnoanclualwr ltrc docrrro of

ap4norLmtcfy 6tf fn ttrc rretr oonatant for scrnangsnt of ttrc lettry
rur et ,1fi U-lsffi formtlon qgr br attrlhrtd to thc eohenocd

pnportioa of, byUnosa otrlor{,dr to chlort,dr long erd ttrc Furltant

rr&ptlon ta rffotlvs nrclcqfiIlo anodrtrotton

In Aurrll nAfi eril t6A rnal Dr ttp nl,atlrr ratca of ttrr
rrlrnr5@ot and rrtu4rretla nrsttonr $ruln, to sltHn *l$f,t
enrtantr sl rttwa !f thc prt&rct ntlot. rls t*rs rrzlr fn ibtetd,nllrg

thc fS^'l r.tlo fa of thfs ordorl m tncd of thlr ngnttrdc orn br-- tqrt f -
ettrlhrtsdl aAr rlenlf;tolnoo. thlr do.t rpt of €utrt , ep'p\y to ff)
rrtfot.

Oon*ndn8 etns $A rnA D3 PIf$c etrr pEI tgrrtx tlr.

rrtr of trbr nrrnqgolt rrrctioar f.o thr $rrnr of EtUlEl, ty r
trotm of ebout t+.6, rt{ tht of tirr d..td,artion rlsilon Er a frobr
of Sart 8' $ Drst of thr otrlyrtr of thr florr nrr rtton srn s)

iloubt Dr lcfspd to Lacruril ortrltrb t5r sldroe3r ohlort^ibr drs to

$r ltursril rrt of ps€ifn$sn d thlr o4trrndr lEr th. rrc{crrtrdt

drd'ratlon rudfoc. Ihr iflrrEtror{.l., clldmtlcn lrrotlon b



ltrl.

thtrefiorc r arrtlesa.oatalyrrd nrstfonr r?dnh ngr lrEfrl I*f rrrcval

of a futdrqcn ahforl,& mlGailc dttrr or tttlurtr nre!.cofhfffs

arslrtancr flrop a rolwnt mlcoulo attreItn8 tbo crrorrton etm la r

"Ergcdtr subottfrrttsr*Itdnatnon rlstfon.l$ guoh c rc.trerrlra €f,flA

emunt for tho efisc of mlt Gfifrrcts and rtSrrlftgant ruboataltlls

cttnrarad ln S€otlon trll. It tt trtcrutlng thit Ulttns cnil

sfiemntonlo ob*rrd p alldlntlst tn bluto rt &oc.fF

If tJrls f,rrfmtrlJnc{ mtl.on |a unrffroted by tfie prucro

of E$trlr L c, , tS ttrrct abfr not ooqotc dth nrbtrrtr for tfir
nrrfaor thc trc-folil tnsrmm tn rrt rholrld proflror en tmnuo of

6bcrt 2# ,il ttrp orrrdl rXtd.netl,m ratr tn trho ptrr.rn of Btgt$f

mrt thc rErc Efgbt 1nr nl. of glgs rcoL Coqnrleflt of, tfir trnu*'.'t

ratlos for triuna ,6A errd t6B abre rpt rcvrel er€h r tnrndL It n4r bc1

tlrcnforcl tlrat th. rflrst ordar'r offdnatim rotr ln tlr 6rcmr of

Et1llOlr la erpp'rrercn fn $s [rcrrsc o'f Etd[lr to rom }Cf* or lrre

of tts nanusadt valuc, firc to cqrtlttm lboa {fiJ,a oorpf,ed for thr

arrfaoo. 'lllrc r&ovu dtacndnn tnwtyrr O.ry EtlgaL Abor tf tht
rf,lllt-orlald ooapoocnt of rU{natl,on f,r urfifbctril by oqFtftlon
flocn Etdt$l for thc lrrfaorr e ntr Aryrlrtm of abart fq[ fr tb
aurll rlldntiln rat dght b qrtrl tbr hm tlg rd W, tt
ttra meotts lr ql dlfodff C4lnt m buu rb ctrfynlr. lilo

M of gdf lrgrrlfrdr lr cbrclri la tb pro&at rttlor t E thrt lt
rfpnlr tDrt rlttr thFl 6ec cqrtrr Gr qy d tb lrfru qilsyrn,

lnobflng rllltm gDrr , r$f lG?lt{vr crtrltrtr (lf. EIr nS).



T*

for
ttnle a Bffght tarArrl lmIHsLra/tU !rrot! glrur 6ovrl

fc ttrc rlfrdnrtfm rlrt f'or Rra ttD b b. ar[lruc|o

In mfualon, r hryrmg s,3t drrnlu le erlepld to tht

drloqtdb lm ct{yrd rurrrry:mt rcrotilonr mil r rurtroo.or,talyrod

D&efrt! to ihc ell.ldnrtlsr srrtlon tn tba $asnr of EtdfGf.

Ehmofonl "\& ls aqlarm oul thr cnrthn rrle of thc nrttEn
trD.t ard poralhfy elro m thr rrbatrrtr ffir {trp;rAfng on

tlrc tfp€ of ailro*ati,on lsoth.ru OI;ndl Botb of thac ;Eo Lryt

ceantlallSr oortant thmlglgrt tb. hfnlt|€ rulr fi.ortDcd Ln thl.g

shaptrf. lhr dlo,til,ab fon oatrlfrrd oeqpm.nt of th. rlldartl,on

nrotlon lr eralgnd r lnqgilrrru btmtr srlar Ecemlan rni r
Diglrltrd. rhldr qy vo,ry !y rbant *A/"t Aremafng cr rhcthc t.tp 'Elr
ffipflrant opcatr La tha prcacm of 8t*tlBl. fhc irnortalJnrd"

turrulgrmt rrrotlotr ln ltr UftfuI rtrgc qt bc prrt{V a surfrc.-

oetrf,yrr0 mntlm ud partlgr Cro to trs ef hU&qea olrlorldct

or tt ngr bc att.ndy ehr to trrco of bfdnosa ohlerl.dr prodrcan ty

t*rc rllrdnrtion nrstlsr.
Surf@ bil.Elanfrr mDonrtr fgD F to nrkc c\y e

rntl mtrthrttm to th. fomsrntr uenfrcr



fit

fir &r lplfrr,tsqD$prtrp fs-tlr .Wt B$o,tlq

(r) Euroerctffi

It b.il.ng ctrb&lrhcd thrt tb. Wf ndrrnlur of Wt
b6t qlUfn ttrr rryelnbf datrr r drtcdnrtia of tb! rtlntLat

pa1.5at1lrl for' tlro Fnssrngwrt noastlona of both ltout n| oer:r{'cd

att"

(u) pro#rq

fuiul lrm osrlcd art rt 81.O, llf rO end t6.0o0 for o<-rutfryilrllyl

slrlodtb and t26.oo0 for U-uWlrLUl, dflottdor tha t *oe runl

bc{qg oerTtdl qrt ln nrpU,oato for rad lsur' [ha nlum of h'
illsh rftr obtalnod, togrthtr rlth tlnm obtrlni prrrtnrrly for

96'fC, (nun 9t 5r t bt fr), rftcg, dllerotlo lnto f .* tlt

valuoal dloilcA thc prrurlrm to ba ollcrflrteq

Tho r{rttlbrl,rD osnatrnt at llF'OeO nr rvdurtc0 tU th
rt*rodb rllaorrod ln s$tln XI {br thc ;rfnrtd'ar at 95.dc rndt

d31e1lr of thfr rn glru tn th. ult r-tf.cr. llb rrhr obtrLnrdl

sr rthod (r) rar u.d fn orlcltdfm cf tp rrtr ontmtr at fA6t,

erd *glrurffrtr rrfrrnl tatraoilrtd ftw fif lrtr rt f6% rn taf0,
rG. urr0 for tir otftc rrstfsn tqlcrtn.

gcrro||.ol for ro[ynt qrnfn rrr nd. udg th. drtr

tSufrtct tf llmrn for ffift' thr nl,tm urral for thr

dnftyof ffi rt ttr nrlcn trpgrtrDr, Wnll
tb lrtr lal rlroa la ApPaCl.r IFr



fls

lhr parntrra ;crr Ortorlrn0 fy qltlfyfns th. r.thod d ltrt

rqrr$rr to t'lr f,tr.'S Thr rr.lrtut rqnatlor arla glvra utt-'t$

hq#'lq(r) 'rqqd -tl*

rl*(r)hqd# ,r%rof .#-e+fr
Th. ntr oortanta ulodf h tht a.lqrlEtlone en r}rprn ln

Tabl.r trIfff,f,trA, t{rrso bcl.r1g thc nm of rrlrra for ilrpltoato runap

for lihs traemtrru 96.O cd le5.Ooc. tn *:ror of 56 ln f(f 
)

rrs aured |n orlq[rtlng crrqn ln tho rtiltatlon prrultGtr rfil,lc
thc *rnr ln trrrpcatun ne aratndl to bo nqgl^l,glblc. Ihc (EtEfE nrrt

odcrhkl trrlng thc nttrod d[langer0 lgr Frts€onr lefrgrrf rd
non .tS Eho vrlrrr of 16 rea ibdrnaf ftnr r oorldratlon of tlrr

rtandsd, 0rulrtlonr of tbc rrtr oontaata fbr lbc nrtile nrnl, tho

roproirolbtlltf of rrtr enrtrnts for pal,rrr of nlll rrd tb. ab"trtilCInr

of fir qrclntd rrtc oourtrnta tlu thc lmrt rgr*u Arrtonlur pfpt"

(frf ) aqtfb rnil.DlrFrrta

lfrbo lfnflo tutfts for Hnr tt)rt* rrr rlpm fn Trble rl.rrqXrV11

nil velrrr ltr t.r ftq'f, Aft rA Ast st thffir fn lrblc IUfIII.

Pletr of lcq't { rwrl { .t rbrn b l|.gb 72t ltr rrluo of I, rrto0

ln tfi" oda,lrtloil a |Dc *tr oHtrnta rt lbo nrlna tryrr'tu*
ror drora |.tr tb ttDlrr
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Ifff h rrfrr hst brrrr milFtdl for rolrrnt qllrrfor
rt t6t rni f6t ttr. ht nlnc rrrr thr nn af yrlun
Ib ifryLforb nrnr
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8ft'

!b ffi of lDc rraotil.m drtrrur tn{loetilw of

poflmfrrtforrp lrl! obrglrd, at | #.0g - tbr hlghilt trpcatr:r urod.

Ihr nlnr tt f A6t rtrrtLq SoE tb. 6-lrom lhil a fdl-off
ffi tlrc reto mtant aftor eut 5@ rwtl.onr rtdlrr to that

obcvud tn trr nna at g6t. fb rgnftrd. o'f th. cbpnrrlon tl
lnlla ttan rt g5o0, ht bcl{6 Ca1lrrrea @ Sf rt 3Q6

o(rtsffir fomtionl & & Uh# ug f Q$ rr et-
lhcer nurs 1nlu?fdr tp eddlilrraf c+bnetloaa for thts behrrlsr

to tlpao rfrcrdy Brycra ln $rotion X, rmrpt pcrhrpe tbat tbo

ugnltrdr of thc drpmofon of thc rtrtr oortrnta nr cftaordl by

qrtmntll crFor la ttt nrnr et g5o0.

Al obeoruil at 9fb r tho un valuao of ff ooryorltc ntt
orgtrntr - L,At - for the aSprorh to r{llllbrlug rterilng froo

cltlrsr troml am ln nrronb\y gpo{ qgnwtt et ta6o0; thon

oalanla$ ud.ng thr veluc for tlu cfrLl i.bulun mtent rvrhnH ft.m
ffi of thr laur nito et rql|..llbdu rt l86.OoC. (Sr.

Rrnr 4f{d}). tho dll.ffrruEr fin ELt€l omootrat|.m oan br ncgl,ratad

fc 0rs rnron gtvrr ln $ccti,a lfr
thc rtlvatlcr ernntcr ltr rd |.rffi rn ln ol,ooc gnmt,
For r nrrnlDh f,lrltpore c prru&rfifnbordtr notlml

fbr rtrtdt ttr. ilalr rtth ruprot b .rrh rnrtent Lr thr ru rr ltt
cd1fifotlrt ln {Sr rtol.*l.ctrlo rgrrtl,ap thr rsdf&Ghtr onrtra!
f,1rE ) gttt! t*rc rrtlo of lhc lbrt$ll rsd titurrr rtt ortrnte md

trr dlffarua tn tb ngd,trah d ttrf 1r itmrrlbnt u1n grr

flffbw tn thr tlrr .cr3r of fbruetlan of ttrr e4lenfirtld qr
b. ortq,trtrt fioo f,(.g l.tott6o



ffr

Aon r -2.Iot8 lqg r(rq, 
)

Ailr oalsitaid.cn for tbo utlvlaf\yl c}rlorfdb lsornrr at 96'000

g$or e vaLrrc of ACo o -6P orl.ult-l for the rcptlont

CttA r Cfl - gm[€I + CL- - - l6.cfr r CH - cltdgt + Gl-

nilE th. li-lmr hra r 1o;rr fbrc ricgf rnd ls thorcforg mnu st$lc
ttm ttro q-llorcr. Ttrlr lre! brm attrtbntd to nt\yl @
rlth trhr doublo bor,irfl rnd re ttre urtrropy of th. ho bffi/ra abm.lil br

eloLlarr thc dlfllcnraor ln fbr oncq6f rhould bc nlrrl.y irc to ttrg

dlffcrcnor ln cnttralpy oorcd by cfratrua drlsoalleati,on ttmlgh

tgpnmnJugetlon

Thlr lapfft thrt tlrc eotl,vattm mthalry of tbe Urboffi'-->
cr-fum rraotlon rhould br apprurlnrhlt O.5 lml.plr-l gfe&tct

thon t$at of the Fair6 rutlonr l:esultl,ry ln rn fusrraro Ln ths
I v b # rd an lnsroar ln tho proportlon of th. o(-lsnrretil.o of lr"

at rqdltbrluq lr tbo tcrycatrra lr rafaod. llEruYcrr s notJ.vrt&xr

onthe\ry dlffccs of thlr nagrtftdb lr o'f thc ords of thr

qcrLsntat rsztr d t rotlrrtin cnthrlpr ilrtardnrtlonr lbr tlro
trc !mn1 lo lt DulA b. undrffibbr

nr'tbc alleaudm of t&r prrurCan rnd thr atgn.Cloans of

th.lr Ergnitrit r 1r porQoard trtll rl'tar Orc alttnne on tbc qlmtrforl
hrl,|.fb tfi .ildrn5t rcmttor of thc to irmlr



88f.

Pglordnqtrea ot-trro scrlrlEir,{un QEprFqS.rt f S.9t

(1) Infd+otlpn

It hal bocn lbil ln trbc prcvtnnn rcstlon that fi.rttrylaLlyl
ehlort& hae a locr fl.oc GnatE/ and iB thorcfbm rerl atrhlc thrn

ih. s-l&Drr the cr{*ralp6r ontrllutlpn to tbls trtra ateb!.ttty

qy be defimfrrd tl'on tb tapcaturc drgrrdrrna of tthc cqni.llbr{un

onrt*tr l8tl50

rerl,*"*#
A drtsuf.natil'm of trtp valuc for th. c$Ul,briun oangt nt at

ld,.Ooc rac aartrd mrt to cn&lo (") rn r.r-rurt of Atr to bo

ndr, rnd (b) teo mrycltr rrtc oonrtentr for {rlr tro tamre to b.

firltrd (enA atrmotod lnto ttrclr oq'arutl) mro rarnr:rtclJrl lllon

th. apcrtlmtLt drtr &trfrrd at t$c rar{nu rctloa teryorattncsr

(u) Srcprcpr

Fcur dtstordnrttom of trb oqrlllbdnn oqrrtgrt et t6.Oog

rsrr porftrud tU rnrlVrfng $r |rm ratto rt rqntllbrlunl tbrl.
tt*ttry fioE tb. U-|renr rnd mr etrrtfng fltil & oc-lsmr. lllro

rrysfnntaf 1noolfrrrr rrr thr ru rr thrt qrtllrrd fa 8.ottm XI.

I flrrthr HnJHo abbtnlaatilpn raa rvrllrblo flon ttr Crilfortr

[+, 
-*J

runa tbr .rob Lscr rt f6.OoC.



m.

(Ur) 4nrrtr rno,PaqFn#m

Tbc rcelb rrc alm tn lablc ILII t*ptlrcr *l'tfi [Oo enA Ano

valnaao

Eron havu Dlcn orl,orlrtcd urlrg ttrr atmdrr{ &rLrtton ln
*(.*)r dtfol, orrropdr to en clrar of 0.S ln thc pmtrgo of

d-lr'Gr at cglllbrlut tht four nlnoe dw r rpnrfl of l.S ln
thc Srmntrec of ocrlsmr frcat et ogrllfbryfur ftn oe.rrtbrtrun

ortrtrnt ts qgrln firnrllnt rlth tLm rrtd ldcpcn&nt of t*u rcotent
llonrl (rftuU thc l;llil.tE of cqrorfnrtrl arr), bAbatfqe that

Itt*r1H,- hrA baGn rcrobrar ltr mmtlsr tf.s u!od, rrErl1 rr for

tttc drtard,natJons rt 96.O00, oonsldrnrh\r lcgGr tlrer tm h+lf-livcr
rhl,str orrcapadrd to Sqrt thtrty lnrnl ta etlor for t*ro frlL-off
Itr thc rato oonatarrtr near cgull-lbclunr

lhc crn vabe for tha r+.ltlbrtun cmtrnt at 16.tr tE %8
qparrd rtth tlrat of 2r!9 rt 95.OoG thla ocztaondr to f,.rTfu,

oqarod rttlr 29.?f"t of tb. oc-l.amr prlat ln tlp oqrtltHna drfrrnr
Atf for tbc rwtlsnr

Ctl? r Cfl - Cffit i- Hn r Cn - cnCpf

fr ffi -''|, crfaEh-f , rhloh Lr crLorr to Aco fier tn

ruottorr thlr blB .615 od"Dle-l rt I Srooc. Eonrw, tb lrrar
qstrttrl *ror ln altrsUafag . 1.4h, Imrer lrr tbc fmtfgc of
thr q-lm ptrnt la b qlfffHnr drfurr nnr tfiat ttr *zw
ta Atr rt rlro lrrgrr rrc aryrr s t erf,i dr*r ta tho vrlur fc tbr
ai'lr ltE'||tn pffiotrf. of o(rborr rt u trycrurl Srry! th.
nlnc of Atr w 6 orl.nl.-i.
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enb.

Thcac nrurlta rrtr 31d.tr ar b ttpst by ?fn6tiln auil

Iang for ttrc rutlylall"vl b$etdr tn thr ;rrn ftrtrl for *rldr AOo

rt &t !rs-f rl roal,nol.'1.157t76o Ago rt 5o.0oc for thc rwr*uyr
broddar In r'tona m -?06 gde -lt-1.79

Yelrco for ths c$lli.bdun pcrocatas$ of th lron at thc

ol*rc rreotd,m trtpcrtuco r!!f fl,faflrt d frun tho drta for 96.&
rnd t 26'0%'

A rptrrorthy fcatrn of ttro dctcrul,aati,oar of \cqe) at l26.OoC

raa thc p$aDoupc of a lergr unbm pcr} Just b.H.nd tbc hrtad,tcrn

poetr on thc gea olmtoffienr fhlr FrIr Ersrr rnllor ln slrcr rar

abo obeo*lcd ln drtasd.natlont d \.n ) "t 96.0fo rnd e vrqy rq.ra

fruak na o.lso rpttd ncrr tho cnd of ktnetlo ner et f e6t'
fb nrotton trbr rhfah rrr hoet at for ll Arllg et ldoC

(fanfo ILII) rtso ahorodl h ottrc cnl.[ p.rhsr otr i.a f!f,rt of th.

hltedtm pak end otrr brh{aA ttn rnloorr paLr on t}ro gtr ehr?Bt€nrt
Thia lrxg! tuhrrn pork rrr anapcotrd to bo a dmryosftlffi

pu6rot of 8tIUt. Bt$tsl oen aLoryom o fol.fo;tla

(cfb)dm 
- 

(cfl)f +ctftocr

- 
(odb)f * cfr + rul

(cinr)f *m -+ (csne);lcrr

(olnu)*ro + (odb)f -+ (ctnr)tmr + of* + (czn5}r



8*

Ethrlanc hre e rctrnti.oa tln lrss tbm thst for trrtrdln ad
no crldrrpr ftr tto fornatlnn rae obrftd mpt ln lhc rntt'm
trb. turt C for ft dtyr at lg5t.

h[clnetlon of er^r qFrr lbrLtn rrrstlon dr11l;t rttih ffiIf
ffgrfd bodlc mrltrif ln eslctr reval of trhc butrdtcnr pork,

lnlng tfic ulnnn rmhrrgoal. Af,tc UL brrr, mfy tJrr unbnn rrrit
aorhfHtr pakr il! prcmnt o tlrr Sre drmmtogtur

A rolntton of rt\yl chlort db ln staltrll,o rea pnpand end

rncfyrodlr md thlt oryouttd hrd a rctantJ.on ttn of afprs*tmtal"V

on dnrter Lc., ldeti,crl ;ltfi tztrat of ttre unlmwr p+rL bnrll
vof,tm of thlr olutlm cnd r rcretl.o rd*turc et tqulllHua ilur!

rdtrd topths and aqlr rr$r rnafyrc& fhcc grrt m crrhrncd

pGrk bfttnd ttp hltdcna eceb thts ma onatd.r.d zufflctsrt
rqtabto. b ldrrtlfy tl,r unhn DcL rr bd,ag &rt to rtfiyl
drror|dr (b.p. r f e.tt at ?6O E ) .M

erparatloo of e rplutlon of trlctbldnc tn eorbttllfu
(u.rr..S9'4o$)m7.ta enllyrls of thlr grrr r prrk rll& r rctcntlgr ttn
ftr bGbtrr that of cx-ntlvlrflfl ohlorlb erd rcttsdtralr. A port

Ittr{hrtabtr'a b thft eqpoltnd rr mt obrrrrd m th. @
fbr t$rr rt!*l'- trbc rnrfne. Ilorfirrl brru I rrrolos$lllo
orycunr lt brr aonrldanhlc o1rye*nr$ fw rrntloar



Btf *

fl6c

-+ +reL%il*.ft-
CtIZrf,il|.{:ffircf

+
CUaan-cnrdutfI'

Etf + ffit 
-+ 

et'firnf'

!o thrt ltr ebruor frE tlhr @ Gflil rpt bc uaqpot d"

Ioungl Cl"ffiit rnif Shlb haw atrdlod ttrc rwtlon bahra

tnrl,DthyhEln rd q-rtJnffrl\yl eforldr la stomr rhtdr tbru

prrtrlly rnriltscd q1rstslrrry mrlrul ohlcldra, ao e afudler

rrstl.s rlt{r Ffrthilrd,nr tn etm.tlrLle lr forlbl'*Hb
otnaou$, thc rltratlon at rcdnfrlhrl,un' 1r not rttbtlt

r*A.eu1tlr. h4ltr thc etrblc v$us of tlm tromr rutiop raprod.a$7

rt 96.OoC, thr rysto l$ fer floo brlrlg at cqrll,tHun Ttth repoot to

rtfi rrrtil.om, ffot fl,ly b tllpf4stt.ct of lgrchmgcn dflortcb tlom t&a

q-lsomr to foru hrtrdlsno stlll osunfnF-r hrt also 0rooryoaltton

of thr \ffiL to fom ctyl, ehbrl.dr rd Hcthyld,me *rldtr bclqs

r nrcX.o1ilrlh; ur rttr* thr a[dls obfod,ab. lurnt4g a

bt@haflu rchrnln thc prlnry hl].tfl Fuld br qloatral to nrrt
lirab Lr thtr *.*Sr90

Ibr procmr of th.s. slfi nlotl.m &r roul ihrbt on thr

vrlldtB of ttc arnqrtlon that thr mrnnd rrlr.lr for t.q, ) lr
rfqtrlt tlr ntlo of tl nrtf oouetrutr for t*r fonrril ud rl;urr
rlrcltmrr lr for rn W nrrr&-nrrtrosd|c nctfar In

noh r rltntlo r llrttr rnfurtfoa of t.*) at trhr tn t+*lturr
t6oC rd ff6t &ruldt b. rrtbrrrtfrrr



Atla

It hrs efnrdy blrn urtlod tn thr tst.) tJrrt thr raluoo of

*(.* I n*lrcil fc ldnctil,o qgrr@nt d ttrc oqroaltc rrrtr qngtrntt

rtrrtlne frpn ctthcr lcmrl an (rtthln rryarlnntlt anrr) thora

aoarrffy urrun& (ucr Rrgr flt 11 t 54r fit I+1 t t+Zt Llt lr4). tlr
agpmnt bctmcr thc oryecLta rrtr oorstsrts fior €n rpltrwh b
rSrflHuE atrrttq tlpn rltJrsr ts&r la sbt:ftrd frprl err€t b T#

ilt Uy an Grsor of l:[, l^a thc prrorrtngc oryorttlon of tho agtllEttn
d,rtrrcl and tftc natrrl of ttls retr oonstantc fior tlre agproaoh to

cqrlltbduu rtartil4 ftuu lzhl Urlromr ls acd,tlvo to thc veltr

ht *(.* ). ftus lt nrld rcu t.a or{r b oboocc e rraluc for f,1c* 
)

rrtfrflrtng tbo reqnfuwnta st (") qgrrcnlt bGtrscrr tht

ratc enstaate, ud (b) rcmnahlc ntr oonatsntr for t*rr Uolsorrr ra

tlnao qhatrld bt wnryficatcd wm tho rqlen drs'c cllmrrrntl,on o?

hydnogst olrlsrnd. fru thc pcrriust fs Egffeiblco fhrt ttrlo valua

$tnrrld agr. (rftnfn q>clnntll crtr) rtth l&c vailucrs obtalnoil by

mfirfng tfrc tcmr ntlo at rcq,rl!:ltrrlutt 1 alggrta thnt tho orud,jt

rffet of stdr-nestfor &c mt clter tJec rfllll tFfuB paf tba frorn

lto trtrr vr&.le bt e slgnfflost mnl



IB.

0sAtqqF,IT

qrr 4$ml0s rrtp r{F[f{4l$lsr ur sp 'qsmp$rt6 
l,$oTsPI+ Bmnrr$q

nqqp|rffig oF e(3 als!ffi sq4tsnE F{ ro,ryolqgFuF

I@

fo nellre ouc of tb rln of thia luuJoot, nrnlrr, ib!

Ortrrdartl,sr of th nlatllvo retn of bLufoqrlr arbltltrtilcr ty
&lerld. tilt et nbratail rnd fr.frofid nrton tbr tba s(- aad

U-ctbyhlfvl ohlor{dbp I ctr{y of tbc Hadlna and u&rrlsn of

dfl.orldb lm rttroL rt rrtsrtci orrtor fe botb ot- tld firut{flrltyl
d.lorldr rleot{rg ;tth Bh}tgf |a utonltnlhl w nqrlrrdr

ta thr prolsta of fu8 albtllrtl'a Dgr ohforlff ls at tho

trtrrntr{ o(-ogrtffi rtr rnl ldntilod rlth tbc rrro$tal tb
nntilors oan cr|;r bo fUl,ilm{ ty udqg thr rr,frorotln latopr of

ohfcfnr - olrlorln>Sr corrrlcratlt, EtFl fsdJrd d,th Cl.rln;ts
nr uad ra tfrr ruofrofhllrr lrgr r

%rC[-CflrSl*&'

trt rea rqpraU tf,rt r$c rildn of tbr lrotp cnlUr
rufilnr nflf bl U,rl,nrlrr; brnur r ffi n[s11rl n!'

Cry nrliglrr ednl,.crfrrrdrafnof Wtr lt&h
br rnt brra otl*rr$ tnlan blnlarllr @ rrr fretrr



88h

tlrm cdrrrEl. ttlr lr Offisua$ mtndtotoff to +rl tlr bn
Dohplnrr of SilZf d \e tstlrur varinlr prhn bmr rtrdlcd

hslldr ln runhngr rtrotilnnr d rfryf rnd rffyl hrUdrs, unnll5z

|rr tho Afpsfrtr' qpntlr rol,vcrt sffir rnd htrr rt$lla$ril thr

frrOnmo of pr{nry end amilrry hr,ltb for thr Ef
nernrrnr trDrt I 6 11581161 11 20

Ih. fnkrat d retr f{petloa for an lroteo .drryt rnottonl

r["*') -*#] tr"qo(xo.ro) - rch0(r*+rn)l

(S.r AppoiUr II fbr t&r d*tvrtion)r Sttr fD fdatlon of, thr

ordcr of Utr rrrstlnr llormr, B . a!*').O orn br rqutril to tht3

eru of *tnt or{rn artd acarchs{ar o@pmmtrrlE

R r t[ot')ar' \. * ts arb

md by 
"erylq {lhc orcrrFrtloo of b (tU arol,oqlhfffo ngat)

nllns f* \ rd In cu Dr obtrld If Floffifng t t*r. orb.

(s.c prcr 1521t

tlr nt fn th. ftffdn3 ecotlm ttctbn lavulrrr

(r) ffi of thr rrrtr onrterrta for ltr draF rrrot|.mr

cf, botb th frmr rt r slf&lr tryrrrgn si ra

lrrtL3otloa ef, thr rqmCroffi{lttf of lDr nrl,
(U) rrr|rtls of lD. nnfr+Ufr ffi t rt$tlrh lhr reb

ln fbl.lanl tV th. nrotionel



rPf

(o) ibtaUnntlorf of & rrrtf aorutente tt vlrtoug trrygltr1a to

m&b thr rstlv*tlpa panntmr for tha rcratLo,n to b
orl,c[etr$ rud

(a) fmOpt mrfylo ttrgu @



8tf .

sFr+ddg tpgortgtlqlr

(r) &i$q+rnqe

Ib Brqgm antllnrd ln tlc f.uboilrctttrr to thlr obrytql

rr orrrlri qrt tlor trr ehaqgr rrntloa of or-ntlvtrrrtl otrlcldr
rtttr ntdlcl'6 tnl8rt ra eorrcrkrrr'

(tr) ft€Cfq$r

Drgllst. nnr rt 6o.0t ilrr olr'rtr{ art to drtmt.u t}r.

npcotuolbtl:rtr of t]rr ns &trr lrril ftrrthr rtrn rt ?5.0% inal

t$ooC to lbtrcrdna thc st&nttnn peruten ilrr alro oarlrd qrt
fo drtcd,no tha *rll*rst of tlrr ratr oortrnt on llrr oonoatratlon

of tbo nmfrqEll,o rlrgnt, t;o rbal,f"nrnrr ilt prtbrnrdr Lc.,
hallf the ndr of ruotlsa lr$G for r noml lun frc:r tl,llcd rrltr r
rsetto dltuo mtrlnfng r glnn ffi of rtalr8lr *tlr
b otftc hrff tcl illt.dl utth r mrotNoa drfrr;l. mtrlalng nqffif
rt Sant tbrr ttDs lhlr mtrrtilsr.

Or rotlvetlnn prffim nlr orlrrrlAt rl $r rfp[lag t1;r

ntbil of lect rgrlr to ttr ibtr rni m rfilr of S ln t lrtr
strtraf n [rtn{ ln a,fnnfrtfag tbr rm ln th. prrrr1clr,
r||irg &r rbrt of Frtrol lrrftrrf ril Bor.rrt rr f* u
W 5u!r1 th nlur of f nr dhlgll f|lor lhr rtrdrnfl
fi;lrtl'o of frr ntr mltub tbr S. rrlrlrr rurr tbr rnmCra{lUfft
of th| |trtf mrfmtr fgr ttr nn rd, ttr {bv|rilom of tb



Itf,.

cprlstrl ntr oilftants flots Sc lrrrt aqnaru Amban|rn Ffot,;

(Sr $co6m ml, Ghrptc III tor thr rdrrarrt oqnatlou).

?lmnrf drtrlSS cn tlp dffiftt of ntanrtrtlo et nrlnu
tryoratrcs n urcd to oonnmt tbo ratc qtsntr for solTurt

Gprnlfs rnil $. rrlucr *rbh umf trcf, for tha eralff at tilr

rrrfmr rraotta tecrrtun an rlma In lg4radlx ITr $lt
oomrotc& rrtr enrtantr asr dpm ln Trblo TFII. thoso for Runr

l&t W rnal tig rfryt uard to mrar,tlrtr ttrc paruEEr

(fu) aqqsql#tsr

(r) Egmrqqtqn ef BnoilmJflrq$iro ,qrd P|nftprFma pf ,FF

A pnXfudlrafy na aharcd tbat tho mteryr rccstloa b6hoa

or-ctlgrlaffyl *lortab ana nqf8f h orblHJlr, ;lth rcrotent

orrurtrrtl,onr of qtprortrtrfy Orfr for th rrbtrrtr sd OfOfX

fbr tirc nrsfetrlhtrlGp rat et r ar.tsla rratr for kbrtia rtrry at 60PO,

thtr mrnt tbrt thr reto et rpc tqpcaurrr ;rr d,r Jutgb to rlll
thr nrnr to bc orrrtcal ant by thr rcab0 trbc tr&tqrcl !E ngl.tgfbh

nratfm omurrC lo th. ttn Lntcvrl brhrcn pc1prfqg thc nrd.m
Efrtur ard rrd&rg lhr rlaottoa trbr. Conrqrcrtgr, nrotl,m
d.rtrra xmr pmernC mi rrrafi.o t$r ;fa. ffffr0 nd mal.d, !t
lftr ntrod €rorlDd fa dbtall fbr ttrs W lurrr (seotto

VIx). Prrcrtl.ar ilEt of ourr trk $, r3f,Lrt rmldatr and
amtdnetLsr, !D th hnaffq of n$UL
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rt*

fho ml"y dfi,{,rtil,oa fbq!! tha mtr}nd dnsfbril tn rirttm VIf

rrr .t*rc rrar of a aprol.eL\y acafSrpd lilnrtb tr tlrltwr t&o rostton

n|:rtrra to thc rrrsti,en trbc. (gro I'fs, lO). fhlr 5 &I. cdlbratcdt

htlb 1ilEctbl r}d'Gh rnl filllcd to t&o lnrk ry ,-rnreslry the poeun
otr tho rqctim d.rbrrr bry neana cf r lO dr r3n'lrxgr orrnstad to

ihc gl.&.aril rrd lumfrg G t'}il t{p rlur ttr nrt nr nohcd, aSlcd
an umt{y bn rrrt rroprctuslhls mlilD b br blfrurd ln th
attrl'tmc

ALfiEugh sl crntly brln rclun rs rct mqdrdt fn fic
nlrctlm trbil, tt rer onrarlmtr and en tnprmcmntp to ba obls to

drl,tYrr u wt rllq'Dt to tfics dstlmal far enrlyrta llcr trritilsl
nst nt oono*rtratloacr bcenac tho lcll a rol,rtllo nmflm d*{rrrt
lr hmdlcd ln brtom rrpllrU aaA an{yeU tbc fr;c arl lhr

wlrtlll,tU *Tore lntnottrr4 flrof Ur. Imsurc qlhod, of, {1tlt14

ttt'r pfpcttr ns ona!,&raril unrl ntl,lfrt* thm rroffqgr lor
Yol,atllr 6qnrn1.

hril r.El orrrtrd qrt rt T5.oocr 5o.0oo aad IsjL0oc. Ih
nstrm bD.r illsr rncrd rlnltrnsrrly lr tf,. tbsnrtrt md
rftc r f; dnt- S rUff rttrlmt of t{rml r{rrrlbrtrq, I
tDr rl eigta fior rarfyril,r r t&rr r*ro-tln trLrr lbr nrc{ilan

t&ra trrr $shel ln til rltrr qrd grr ffirlfrrr{ b ll{rf0 dr
tp srl,t rorlnfrr

(t) {H,fuofr,Trol4m

IS fuh rr rrmred, flon llc'rd drl C.roH opr rtt*r r
hot,il'rr p.lnt rnd till mrtctlr il6 ntt al, ;r'r 1nr;rd lnto r
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(n r f r D4 rQul*fltr trb. oool.d |n ll$!il alr. f tplaalr brflb

rar lnarrtrd end onn€trd to r oaLlrtlm trap by mnr of a N;',clel

ertqpbrl ttrlntr brd r ehort eldh*no fltbd vttlr r rtopoolrl tluagh

;hfsh a&' ffifldt b relttrrl to tht epperatror thc oltcot,l,an tr.lp

urt €oil,cal b ffqlld rlr sd onnootad thrwqgb amfirsr lfgfihrfr
trap to a rHyvrsi Frrp rnd nrpmts. tlrc eyryaratrr rar rveantcd

ard tho Urbf rnd ltr orrtonts ucr! rrlud up rlorly ty ahaldng thc

trbo ln an rtlnml-bath,. fhc aolvurt and e1-mttgilaffyl ahlor"|.dr

flrstllhd owr et abant -l9oo loevtng tb. E1ISI er a rtr.lto drpodt.

fhr apprrrts ms tb bsqrgbt brh to atmoflror{,o prrloan$cr W
.U.tttng alr tbtorrgh Ap tap on t*n opcetal rdapbrr rs$ ilnrlar.

rortm (c" 5 Dl" ) uig EdfiA to tlr salt tlsotryb t&o qlfarh hrlb.

Th6 trba ras rcftrolcn rnd l*ro wrporatlnn paooc! rat rrportcd" A

I\rrtlre 5 Ef" of aoctonc ma thcn rdd.f, snd thc Frocs nE nrpcetodt"

fhr'Lry, rlr rra g{tq{ttd ihra.rgb th. tql and tb. qppantre rrs th;l
trry.C dlsur for fO Elnrtrl.

tlrlt fuoortro ansucd oql,.t mpanilon of ttlo h frcb$cef\y-
frD.ill.til e*ornArr |!hc trD. mr tlur <tlrmlrctrll rrr0 tha nt*fr8f ne
dfDltrdl up |a urrUf nr 8l d,r d dXgtfll,rd ntrn rnit trrnrfsrod to

r 5o dr qrtorl flurb Hmcadtr nr *nrd b' t&pras trr
rol'uU.on b rrn fbo b.brlr ho of tho. f,Lerbr

(c) Sr CqFtlry,4|rrdt-S

I $Tplorf mt|ng arrdU rr ut dr msfsttr3 of, e hlgb

rd,trgr BPI}ft rrd ffi ntt, r $rl,lng tlrit1 r qurad r&lt
and n 5tr ltddd urnta (aotf csrtrry Elrotnoall Ltd.) Urrra ln r
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tcd rolltlcr, ltro oparat&g rultrSo rrr nrlro0 voltrr tho Grot

uil,tfrgc ua.A D€frB tffinad by tzlt plrtrnr of tb ourtc. lfh.

Al;roh ttnrof th. eradr rnlt! us.Arr! o.5 r 1F rrd I r fO-5

dnrtilr u dbtrrrdnd, by r Cathcd>rrJ' ord,lJ,Hoopo. ffdJg of thr

pclod naqrlnd to qlsto r gtrur adcr of mntq rar donr rlth e

etoreilosfl rhlnh hd bcfi &ooha0 rgrf.nt an chotrto ofoolb lfr
taeHrtrmtl qrn€rre rrtc tn th. nro*tv rae 12 cf,/d,o.l drtrrdnod

fram qrnts 6nrr a lor1g pryfod of ttn
eo r!r'an(y na clnohcd Gmh d4y toforr uao I ton farltr

ln per{brunol dtb a rtrrdrr{ rolutLa of tLthtun drlortdb ln retcr.

(a) Ccrntdns of seryl.c ,a$d analrnl$.gf Chlortt lonl

Edr lq,lc ras rnrlp.d fs otlvllr by snrtlng lt ln tht
earmfy dlccfhrd ebo"r srd drtrrdnfng ltr chlor1dr tm oonmntfrU,m.

fo |6n 11qn14 srntar rrra fitltcd dttr tb rqac (oa. lO !il. )
rnd th.o Crood ln tho lcd oarth of tb qnt&e grOfyr th6 tlr
rrsrlilaf for ff urntr b Do rronalodl nr datcrdncd et lcaet ttrnc
ttn rnil th. trn oqntr Bc dnrf (st./nn ) nr ee.fcrfataL Thtt

oarntfrry rrtr (Q/n) rr t|rar oorrrFbd lsr lilrr qrmtr tln of t*rr
Sffi .Ttlt mA rho brakeru|t|d sntfq8 rrtr of 12 ctrlds., to gtrt
tltr tn|| mlntl'ng rrtr of th. rqbr thr crmr tn th nrntfrg rab
rlarld thrr b. rtthln *W

lhr rnradb of lh. rQfr (r" f 0 rf" ) te mrretdy
rrlghad lab r brrbr rnd rftc aH,fnti"6 rnd rf.irtg r ttttJ,r d.trlo
cl'A (dllL ) r lt r tltilt dl fb eloul,O lor d,tf, rtendrrt allru
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nltratc otuttsr (oa. O.Of $a) I by fDc poturttortrto tdtntion ottptL

A I O nlr hrrlttr ;ar u^acd ard th6 rdr,lnlnt ro rtl,ntrd flun a gfqh

of &I,F. Tulur tl,tfir. th. btel analfnls frror Ell ,w0.fifi. Froa

thtrl drtr, tb nohn of ellrc nttrat rr64ni to tltrrtt tO gnr
J

of ntcr ontdntng tbrcf at thr mrr$rrtl,cr ef thc rrqrle was

erinflrtclL

lh. otnrtilru retc of oedr rrff. rrr tha arrJuotcd b tfio vrhrr

tt nrtd, b.r lf tJro tltrr of ttc rqilo ;rur t&r ren rs t&at of th.

rqrlc drccr rf t*r gt rdrrd for oryrrA.on" Thlr etmdand tttn na

urn4y tfrc tltrr of t&o rlptc elvltg thc tnltlrf r€d,f of tfu
a

BLmt rd rmtlnl nhat of tlhc rqfr gfvtlrg Ur. rem-tl,c rottyltr.
al.. ,gm, (of ttmdrrd)

t.r. a,ft . q/"(aptrt,) r f$tof rmprr) '

Ihrufonl a aarloe of vduc res obtalrpd fc thc stlvf$
tof thr Eq*rcl frchtrd et rarl,qu tlnr errl.r€ tb uslrrBc nrcilloa.

thr dlffcoec bshilrr tlur val,uc end that for tlr lnttlel aot{vtty
t

of tbo atrl[l nr of aurrc tlr rot{vlfir d tlr rubetratcl Ll.+

Z-l t X

*rld trs rredrral for nrbattrtrti,m ta tlrr ntr rqretl,on tbsc yalue

erlr psopctl,drf b t|tr apelfb rstl,rtty d tb! frDrfifr{ oqndtl
;hfoh lt rrr mt nrorrrrry b orlculrtrr

tb rss-tlr I rrln rlr ur'rdt b orrut fc r4/ rrrolda
oeur{S Alrlrg tlr frcpentd.o of tbr nra rnfl tb. tbrrnf oqrllltat4c
prrloL
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tb l.ni.trrl nt!,vtF of tnc nlnh rrl drtad.ndr bt t*frf
r |Ipls of tlrc aelt ln coobaltrtlo, bcforr edrXfti.a of tln nrbetratr;

irfutg tr prqparatilan frr r nill, ard lplatfrg and rrrqyrfry lt tt
trr rar ltrod u urtd for a rcaotl,qr irbc.

(r) eTfl$rr of {ar$q} Brxrtttrt com+r4ftl.ot

t
tf ) EUnl - b 5 rl. rll6ntr of t|rr rnct4o Etrtar rrrc !61od

up ln ttbo. ilrfng tlra prqaratlon of ttrc rrul, b bc urcd fior dotcmfnfJtg
Ittf, tdHll EttJCt oornatrrtloa. Thc omtmto of cratr ir$o andl reotrtnes

ulrtt rdn d to rn ctrrgtloa rdrtrn of F aLr of ppmtar ard. 2o lqLr

d ratrr ln r tqrurttr$ lbnnrl l *rLdr ;ar tba vgorurr\y sbrbn to
ctrrot thr cubalretr lnb tb org3rts \rr. tho e41umus Legrcr rag

un off lnto r f 50 d. odoaf fb.t, Ld. fd.nt\y rlk+r fun a4th

odfirn hytod,dr ad rvqrcrtrd dton rrtry r retr-batlrr rhllc bclry
At||hcd rlflr rdtrqgcn fu old rolutLan rra thrn rsltdffla{ lltlr
nltrb ro!| (aff. ) rnd tltsrtd d.tb rtrrdrr{ ellvcr dt$rb Df thr
potatlotrlo ti.tntlqr rtbod. ?h. rnrhtrb cnor ret 0.Fft.

(a) - tbnc ! al. rllqretr of ifir nrotil,a
ttilrtrn rFr rdn d to ttrrr sstrlat A trt trb.r of fO dr qroil,ty
o|llrg tthr perrrrd,qr fbr a nra. !o r.h of ttrso rlt rdaal pdlun

Ithaqrdl b nlhrml, (or, 5 d. of or. u) b.tbrrr rrllry offr fu
tlr ;Ei! itrr betr0 ln r borlfuUqrtar trth ftr tln t{r-l b1 ild
b rd ft..c trru tbrt ri{rtrd tp br rrfflntot fc €qrtrtf
trrotffinr to Grrlrr thrt thla trl ss ltr oqrtntr odl edr trb. rc.!
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thr Dd. up to e5 d" ln r etmdrrt flarl artd f0 nL rl:tqntr rr!
tttratd rl'ttr cl.lvcr rdtratt rg rbort Tht! mdgrata drtr gFTr ths

totrl dilorlr oonilltntlon of {fic roluttfi. Subtnotlm of tlro
aBqFl omrrtrttlon, f,tcsdrd u rbvrl grru thr fnlUr.f anbstrrtc+

opcrtreti,on fhr rnrlfntr Grilrr nr Orffi

(f) Cqfslferilron of rtrtq goEl.tatt

ltt cqnrtlon wod fbr oalc"loting thc rcte omtrnta ;aer

re . f#fr trqno(ro.tro) - leftq(xo-xr)l

ftfe|t tr dltrl,rrt anil drGfrr{ ln llpdlr IIr
Srbstil,trti,on of tiltc I val,trs drtrrntnrd, aa dracrlbcd abvr,

I- . (*) t rd (r+b) r tb. btlt Crlor!,n orntrrrtioa of, tbc

eolutlcr bb tibr cqntl,on, orhlcd tlp rntr oorutmts to bf

oefolrtrtt

(tr) n+uftr.qlFpilrqrrr|gr

lhc rrrltr for dl nrne err etron ln frbb. L- IJT nd t{rr
rtuetilon pnrtcr t! t&fr I& A plgt of hfdh ?cu. { r.
rhm ls FIgb f I lhr r*rdrr0 dil:lrts of tf,r urtr oHtntt frrrr
lhr nn nfn lr fbn l"n tt tihl*

lhr qltrlrnt tafrlo tb uan valtn of tbc rrtr ontrrrte
for Aplfsrtr nrn |r sDoC rud tlho rrrtr ooctate rlcr ro drulattonr
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tllm Gorut rFJr tat g#'of tztra ttprrt!,oal crdrrng; fuBlJlsts by gea

&nnbgnphy shilcA lrrs tr}rsr fS nrrrn6ornt rt 9}, drarggc,

lhl$h ls Ln rocorrt r{.th t}r crlqdrtcd valur of ru $.Jf" Far,rufgcd

gnnoirotl
I

Yerytatlffi d tto EtrlSl oorctrtrrtle hea Ltttlc of,fost on the

h Y.lua. A atralght llnr, psal,ry on ctnpolattron sloee to tht
or{,gtar ?at obtatnrd, tlon a plot of h b wrnrg b rnd thlE la stwn

ln Ftg. fh A atralght llna plot of mro lrrtcmtlt on artralrolati.on
e

tD lcru E%rcf conotrtratron ts nsqr$ca W a lrunr tLmfrcilar

ndrartrq (sor pqgo 158 ).
fht clLogc epproodntlsn of, trhl pXot to e atratght ttn sf

ar\o j-uteroqt Satl.flss tho aalrrytl.cr thrt (or)rdre dqgrr of
a

dtesoel,atl,au of Ef,t$lr crror e tw b tucc-fsld ohangc ln thc

omcttratl,on of, trhc, latts, doe rnt vnry by an amrnt ds1rl'flootlJr

grortar trhan tbr cryertnntrl cfnrr la drtrrmlnlng thr Frt oomtate,

md trrpr lt mgr bc rqrrdrd gr bd.rg oonatrnL conoqratlt,
confdrrUg t&l rppod,ntilor cd., tb rsrltr a$f oorlstcnt rlttl
r$r. lcooadporde rln$il. (rnr nrsor of u$r fbr Burr ttB IIrr

rrnprd by cryorfmttf drbrp md ttn raf rpt ayrtlablo to rcpaet

th!.r caportmt, )

Dl'nrntoa of th roti,vatLor prrrtur lr rracrod natfll

Ohrptcr Yr
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f,tI lhr-0fd.nrb-rSlrqhna-E:dransr RuEtton of d.*atrvlal.lyl

Ohroddf ;ln Fodonltr{rr

(1) InsraptttO

A grrattel l.urotil.gatiar to thet for o(lnc{htrlattyl chlorl.dc

n8 o&ffbd out for tlro exdrrrge rcactl,sl 'f d-rflryf"clyl drlor{dc
arlth Sthi$f h rcebnlt ranrr

(fr) Pr,o.o.qlrnr

Drpltcatc nrar et F.OoC rrr\r Eerrbd out b clctadnc thc

rcprodroibilLty of thc ratc data snd fir.rthcr nuts at 17.5% 
"nA 

O.OoC

b dotermino tlp aoti.vctlm Ferasntcra $\ir.'o also earrtcd ant- Tp
ba.lf-runa (us dosarlH ln $oatlon lI) unrc qrrlcd cnrt to &tornlnr

ttn d4crdrncc of ttrc ntr tnnatsit on tia onontratlm otr thc

ratoJ,aphtto. Thoto lnrplveil a tfirca-{'lrtA obarlga ln tCrE aorparbetlqr
tof ntfrcf anci tho rcastlqn tr4rrrtrrc trsod sr.c 2O.OoC.

(ur) noIE*Ft+l

(") ffirn4an pf Sqrotfgn xl+trltnf ma Sfuryqp qr &mr

tt'h. ratr of lhc rorct{,on of d.nthybllfl afrr orldr dth BttttrL

tcr tlro onturtd tqpptg rrrrst drerr for ttr rtrry rra too htgh,

co1pt rt tb l6rrt @crrtrn crd (o.dO), fc t&c srelrO trb.
tr*nl,gr of ornrytry ant nrn b br Sfotr€c



8te

Th rf firbrr t dtnlq1rlrr tlrloh lr aultehlc f,or rcdrntrl5r fut
rreotLmsl ttt tbcrfton r&pto4 I rct of rrastfoa tutGr ln tho forr
d ur lmrtad l; rilth rldr-aru d sbout I ul. oepd-gr, Gtd a ghort

[d of rbout I rl,. o+rcdtf arruuntr{ by r 8tA !oc{6t, rrtrr trrrd.

Dtt, cbgntr ilrrrr hcld Ln pl^r6r by aprlngr rttrdtod, to arnll boohB

d$nr fror {Sc glmrr

Salutlong of ttrc ho ncmtntr (") U-mhyldfyf elrloatd. ln
mrbu!.trlbr aa (b) EtlrHA ln ntmlir{,lc1 rcrc prurnrca b {&c Ary-

bs tn bo l0O dr rutad-botbn EAr (hsbo tbo 5 rI" plgrtbr of fi
apcoilnl drfEn Oesrfbrd ln $roti.on II f,urr rm{ to tlrlfc 5 d.
dtqrcts of cenh roaatant to tlrc f trbcl, rtr|sh rrlur tdrrn o.lomd nltlr
Ul* rbppcm grruased, ttth alllsu grriatGr All$otr to bc uacd fcl
dctonulnlng tihc tnltfd oonoatratl.sr q? tlt rcrotrntr rr$o plaocd,

ln orstr{-etcct tcct trbet of ttro ncsrlrud orped,tyr lhr rraott"a trb.r
uttrtD tttcn Lmrrs{ ln a ttrermetnt et tzhc rrglrod t4cretrn up te

thG botton of thc gocbt Jolntr by renr d .htrt hold.rBl b rttrla
thqrral. cqrll&tArn,

Afttr e ;ultahlo til,r tnal rlrpcd1 cclr frrbr rrr nE .A fro'1l

t$r ttrowtrt rnil tilc'till qrtd|r\t flro tln, b cruao oqlbt
ddrG of thc rrlgcrtr, brfotr b.ilqg rqplend ln tb. lhmtrt. nbr

ht s rrn firct d la t|r! tfirr odm rr lbt rn rhfutr thcg rgr
lmcrrd la t{re tfrmrtttr rlrtah gtrr r oontrat c{rtttDntl,an t1D.
lbr lrrt trbr rwrr{o ilrr rllcr{ b lrrt fbr umr{yr f-g i,nrtrl
Dcfmr bd[ srrnanr* !hl+ hbr nr rrod ar fbr IED-ttn trbf, to
orrst tbr my nmtl6 FtD! b lnrcrlml dlr b dLttllrtlon of



4?,

tlb vol,rttlc nrotantr end fc eqJr ot*pr GtFon tn tho techniqucl

Thle fudlnfgc of, pcrford.q rutra ;ea urcd. for tho nnrs at

,0.0%r D.ot rnd l7.5oG. At o.oo0r th orrvrntlonal soalod trbc

taelalEr dlrorllcdt tn $ostdon I sla rraodr tro trbGt belRg tekon for

rrat;nll at rct ti.E b amoot for ructlon up trl thfs tf.m.

(u) TbcJmtrtr

At f 7.5oc and 30.fC ttr ocnot tcryroreturc rag Elntrtncd

ln a thouoatat of oonrrntil,onl dfifgn b5r ranr of e lrrgo cotp,s ooll

lhnrrryh rhloh tap ratcr ras otrorlatod. At O.OoC e l-ergo

Clase of I t^mh dlrutml mntdarr3 a otfrrrod toc-rrtrr drtuc nd
aorurd rlth en lnarlru,ng lla, rar fuund to b€ nrl,tahlo.

(") Aqal,ytlcef 4c*Ill+Ir

Ib nttrodt rt$! urod for rcpantlng tb rcrotLoNt pro0.uto r in
crtraotd.m sttpd rnd rn Grapqrtlm ntlp&

(t ) thr rvrorqs,pa ltrttoil

,|[1r1a nrrt&od ras urd, for t&r nrn orrrlrd qrt at l Z.5oC ra i
drc* m ttro rrtno$on nthodr

$n ontmtr of msh I tlbo rlrf Baurd fnb I fubc tmrscd
fn llqlrfd rfr to qrcldt tb rses$oa, thts t$o rra tfian prt on thr

vtnurll lln rrd trcetcC an drs!.brd, for thr nrn tn Smttcr II.
IPruiereuoa of ttrc .Gph fbr aa{yalg for rttvtty rnd glN0t

mlpatrati,on ;ar alao tb ren u drsorl,bcd, tn sog€,on LI.



nE

(a) IFr nrFfo,$q lr$o{
fhfs t drnlqF, tll lrcd flor l&r rutrt orrrl,rd ant et F.fC,

D.oog rnd o.Ooc.

Fsr ifio nrnr at tha fbst bo t qptttrlar thc ontsrta sf th.
I tDa rrt! Four.A hb a tttluatfng ltrnnaf ontelnl,4g p Bf" rrch

f Ergtattrnr rnfl;rtrr to grnoh tb nrotlm. lhr fbaf rc t[a
gbpFcroA rrd vlgprfiir\lr rbr&rn to ehot tlrr anbrtrrtr lnb tbr
o5grnto Fbrr* Thc rqrcruE $rrsr tel nnr off tnb r l5O d. frlorl
ar&1 oorand rnl gut rddt to emtt ffrrtror tEtrbat

tt nestlon fr$r for ttrr 0.0oC nrrr rosl @olril La 11$f.d afs

to qpgtdr trho rcrtlmr crrok*l opu udry e hot,efril paln0 and tlr
nltcd oontantr (-tOoC) rrrt thon lgnd lnto en Grirectl,on d*tro
rtd t!,'crtrd er rbsrl

Tb rqdvrknt of o.S 8n. of potrlfun hgttmd"db (1.8. ) raa

Gddr0 to ttre oontatr of eedr ontoll tlaskr rtrldt rrir {lrcn ovq)ffatad

dotn, rhlh bda6 filu*td rlth nt@a; to r vo*trr rrnll roLrrl to

$llrrr Etalttdfr rrd lrnor of tbe ogrrlo phar* Erdl rvapcttad

reqib (a.l nl. ) rrr nil up to r arltrbh rclrn d,tb dLctlllrd tetcrl
uan&fly ^r2t d' I nd ltr stilvftr d ohlsr{d. la onorrtratlon

lsrr mrfygli aa for thlr nrr la Sccilq IL
ttr omtmtr of tb trb.r rrr.{ fc drtrrutd,4 thr lnltlll

oaolrrtlm ud rt[tl$ of tt$ Err d!.i b p d. sf rehr rail

rurprrtri 6ffir ar dnarllrf, rbilr, Ddblr srfyrur lbtr proorarn

rfpffra of orrnel Gft tr $. I tiDc tr*nf4nr of crqt113 r$ thl nnr



Ahtr

l?E !,ntilaf arbgtratc oarpabatlon rrs atrrtalgLnd ln tho aan

rry ea drstbcd for thr nur ln $cofn o fI, dlf,fcleg on\y ln thet,

for ths nuu by thc I hrbc tadrnlgr, on{y t:hc eubltreto rG Irecrt tn

thc rceotl'on trbcr io that !.tc aecntrati,on ras glvur cltnotl,y.

,J.lflto hrlldil en $dnfyrt{ b3r rrtor to tb oloabl artl

hy{rutnrla esl& It tes t&mcfon cry.st d tbat ilrrtqg t}r cturotlsr
nd caluu.tt4g dorn proac&n for rcestim dxtrlor !o!!t hydroft'a|r

d t}n ar.$ctrrtr puld ooctrrr hcwlous rxporLuoto 1 aa nntlftEdt Ln

Soqtlon vllrOhrptar III lnAlortcA thrt thf! tulolvcd nt mc thsr fS

d tb rrbsirabr rtth I offilcrtutlm of ru'Orll fbr trtrc nrbotrrte

colutt's|r. lr r furtlror torti 5 11. rlf$rota ef cedr rreotrnt Nohrtloa

;c's rce'bd up ln frrbt; dbrtrg ttrs prcperattan for a nrn by thc f tubt
ftoohntqrr. llla ;r lqrot oontdnfrg tstblrc..l rar tlsr add.d tp ra straotlon

drtrro aad ahahan upr Afte nnaltlm of lhr rlf4nt oontalnlng ttrc

arbtratcl thc ttnotl,m drtrro rar trcat d la fo a nceptlon trbc.

&rbuqrant enrlJnls gryc an rotlvlty for itF roprr l, bra fta! tlrat

d ih fnltld mti.vtty of tfrc *qr&. A dsrerr of, # ta thc ettr{.ty
nrfn brrc bcl qtotrd tat lfi mkulyglg of thc nrDctntt, d,th tho

rrrgtstt orncrtrrtdor um* nrr &c r4latril otrqgr ln thr ottrlty
d tb eryb ;aa brr{.y crtrldr tfir rrrur la rnlyrlro

trt arao4 t&artbrrj thrt e flgurr of f$ na r nrrlnbLr
rriltrt of tht Ght of nfrnlpfr oocrrr3|g e111q 11olrtlm of
thc fro&ptr of tr rnti,orrr Oonr$ntl5r' tlp slrotlm lbr
rolrofnlr abslbo{ brft rra rypl,bd to runt mrl,yrd, by thc strngo
rthd.



{DO'

ocz^".rod rstlr*v d Etrrsr -[Hmo + ,{'t

rhtrr I t! tlu arpsbntnl otlvlty of thc ELtSlo Thtu eaeum

tht rrl thr cfd.or{,dr lmr pro&rard by rclvolyuLe of ttrc arbgttrtf

en lnotlvr.
ht thls estdvlff of tno rt"r$f b I, t&at|}

t.E-Io
rtrcrr Ia b tb rotivlsr of, ttrr arbstnts end fl fs tho lntttll aoti"fV

I
cf, thc BtLrcL

I{il' to orrcot tbr tfic rtlvlty of t}rc mluolyG.d tr&ltratt

tF d tL tr mbtrrctcd frma x. to glw r(er.) LGr

'to*r. )' r. - fu at[ 
"r 

x1*o.)' z - r(mt, 
)

fho rorD-tl.u I values fq rurg anrllnod uct4 th6 qtraotLcr

mttrod tfifud b br 1lrr ttrcr arxlratra andt t*rc rbovr Frrrrtl,m flor

ubtrrtc mhul"ptr b&r{ht tfrcc lnb alccr rgrrant d.t}r tzhat

lDtatmd Sr {hc nrn rt f7.5tr *rl6h ;ar arrlnod ual.q thc rrqced,m
nthodr

Eb|lrrr tlr rcu-td.il and.yetr lrter b3r$or rl,Ur thr I vrlurel

lr trrd alrrstfy b drtred^n thr reb ententop ot drtcr tbc ebow

crcttu for m rr'|llireqy fS pfwlfrlr of lbr abstrat lr ;rpfbdt
ttrc ratr onrtmtr *trlild src Elar,flr rhnrtr fn ngnlhfl lrrd

lrenatro .|thrrrrfrrll re thr lrttc rtrod dor nst rf,rr (.) thrt ttur



lFt.

u rF rnlsl'llr r oll (u) thlt rlr t}rr strlor{dr Lq5 Bmtrrori by

ro5ul5nts, for analyrcr ttr$ugbflt thc nur ltl tnotLttr (rhlah

thqy ornmt bo ar rdrrngc grooroda)rtt na oonglihif r ffia Yrllil

tmrtDat fc ithr lbter

tlrc r1mr.; vermr for lur ana'lyrdl rrtrg tztro ctrroti'cr

nthod rn nmdrl ln tre '|l&lor. fht I raluar for thcc rnrnr e!$

rlnr ln fablc lfi.
lbe retc aontrotr t.rl ofaubtd by ;tbsta'htilttg tho

rulrent drtr fn tb fntQgnt d nta cgletl'on of A;4andlx II l ar

ilcorl,bcd |.a Sco{t onII.

(tn) Fonrdtg rrrl Dlserrufon

Ttrc r:rltc fc hrrr 5b54 erc stnn ln Tablc LV.aLIX ard thl

aotl.yatl.m prrnotrn rr *wn tn frbb LX. 1?ro nt*ndl of eelcrlatlm

frr trbr lrtt r na thc rfif ar tht lbcontbO ln tft pmvlana motlon

nd rcbvnt itrtr t.o shnn ln ApprodL fT and lahh IEL[. llha ratr

orttrnts for Brrng j1 t 92 and 5, il! rntd Ln ttrc orlqrletiqno An

crpr fn ttrr ntr mntlrtg of lF nr earn0 ln orfqrlatiry trll

o:ten !n ttra rstlvatfon pannrt*ap thla nl.ue D.il,ry r{i,ntrd bt tlr
ntlrod frrtrutf dlrslDr& (s.. $oo{an f,t)'

fHfVrU bf Srr ctrnrbgnSsr rtra.A th.t U-nWArlJ,yf oNor{d.

rar tbo ualurtvr pmint rt >tQfi f&romtil'od ormaryl

Ar fcr or-rltylrflfl ohlor{d.r a fl,ot of h b lrruu b rar r
rtalght llr errrLrg a ctrgolattor, olprl to th. wfulnl tltlctr

egrtn f. frdbrtltr of rcomeor&' flr$.rr tnd onft r lcll rar'l'atlenl
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sft

d qlprulntrfy tho 4gnltrdo of tb tryerdnrtal rrlntlr |n

drt1d.nl,ru thc ntr ontantsr La tht Atgsr of, <ttsgooCrtloa of
a

Bt.lgt for r tno b tbpoftldl vrr{,etlon ln tb lrttcrr mnGrtruHnn.l

fhs Ffot |r tha'n ln Flg. tl11 Drte fron ernt 5[f atd B rtd etu !t
rll rutdr lr tb tqrrrtsr of t$r lrttc luD itlffond fron tbt
d tb ftrm, ttrc rrtc orrtat at tha .s tolrratlln ;rl obtal,.rnA

fipn l*rc eptlvrtlon parutrr drtt
h ratr ootrnta for drpltaatr nrnr rru rgdtr ltr geod

aftrwntp rfrllc tb pfot of fq#a ?rrallr * *tto e epod rtratglrt

frm. (sr Flg, lt)' fh. rlr yrfir fbr h, rt eooc

$rn r f o4 rd-|..o.-l), eltfinrgb not uril tn oarcl.rlattrg thp aotilrrati.on

ln'rurtrrlrl lr rhom m thr pfot h !lg. 15 md tt rgrcc elmrly rC.th

thrt crpotod (r.78 r to+ ,ff r-.-t ). Dlsruaalor of tho ati.vation

pcmctrrs lf rurcrnil untll Chrptr Y'

One unrytrotr0 frrtrc of tlrc nm tu r tdmy fbr tho ratc

onrtrntg b frlt off afts rbout 8QE of tlr tlrsrt{od draryr bd
teka SrLrorr

Eotb t}r anld t&r m{ f fubc troUfqlrr of prflord.q $.
nrtr r rid bo|i ftr strroti,oo nd r"lpsrt[on ntrodr d mrlyrbr had

uD rffoot on thlr hilrrrlr ffi'f3, ftlsb thsrfbn rplrrn b bf

fndqlrndmt of lh. If!.t!o trAfgro
Irtcnlvr tppror nrflrr of Sr U.'rtyfrffVf dfoddlt urt

&r llrt nril rnil of nrtl,m drtrnr rnotrt b rt,nflntlf rhmd

lbr pocro of, F frlrl p*rr dtb thc drrurtoefqe olun run et

b-?tt.



6A.

.ln flnf,l,rrltyo Albc ana,.lyets g,avc t*rc tttoomtl,otl totfyttyt

r{t|rl.n clporl,rntal orror; eft6r a rrrctl.oa tLn of IOO half-.LfrGcr

Lq t 585 sr-/dn oqrrcd rtth tbt $corrttaal vrlrlc of Jl6 si*/gdtl.

Ho cr-cttryrlrf\yl ohlorLdr qr asld ;u &tetod tn tbc naestton

ril.rtrnr

$Entftrt&p aolwlyalr d rd.ghod Brryfoo of [ -nthyfal$l
drLcl.dr, by rorotil.cn rlth ct{pxlda tor ln mthdtolr &nd nrbceqrcrt

drrlyals br oiilcltlc lorrs by ptenttmtrto titrei{m and gnardmtr"Lc

nral;Tulor Ecw a ohlorltu ontont ffi of trc tbcorctl"oalr

e{gktd postrlatcd the proesroc of a trrce fqrrrftyr rpt

revrd W tlactil.onat|.on, to acoqrnt for donrrarda drffttg ratc

cDrutrlte ln t$c crdrurge rorstioc of the a.ttylalfyl brumtds ln
csctoru.l &

Itrcvcr, D cvldsnc ns obtal,rrod for thc pnrranr of rn

fryrrfty ln d-r@af.\yl 6torld.r by tlrc nust sudtl,vc nthod of

stslytlr - grt otrcnb8rqlhy o s th rilta&n for tha dprrrar{s dsllft

f.D h ratc oartsrta 1r not clrer. Foahlrtdon of trtrc Frearrof sf m
f4rltlty of Lr rolatJ,llty, or of a non-volatllc lqurttyl ls
pruolndrd by tlrc frat that raplcr of U*tbylaf$f ohloradr rr'r
hrlb b hrlb aU,rtfUcd brftnc rlrco

A putbtr*laetl.c b tbt tnr t:pb d d-cWfrlfyf
ebrLdb s rpt plrt f$Ellfrorr hst srtelnsd ror of tlr glg.lsocrr

Tc rcem mt rll ilrf,l,mdr tlds lronr ilot8 frstcr dth todld.

lone tn aorb rnd ctlodfu lotu tn ctlraol thm docr t*rc trqupt.eo-

[!rtf5't!E rn t]r lbm crsr tlhr ratr Det[o ts ^16 and ln t}r
lattrr tu l rlr.



H6l,.

!b tdrytna lr rfd,;far fc r f,-ntlylr ottlrll lrXnogn c

I.htyl Erur{pr acpt fe tlho lattr ;htoh atrma thc ncnrursG clfost

rlttr ctboddr tsu ln ct$moL

lhtcb and IAfl6 rtst that ttp tlnctf,n ;fhstr rypro:d.ntc to

tcr eryrtril tlon t&r Idn thooryl Do thrt thr cnhmsrd, ramtlvlff
af Ur Slt-lgom ny be &n to lon&n tntmgt.ffi bctrco tlm

attrotl,ry rucl,ophilr end thc ncrrfy Sf.rlltl gprrpr mrliillg ln r
rrAretl.a ln trorf,tlon ltrtc frac frntf,fr

ero Fuf.d rrqrcot tlrsr lntmtl,m b b. Erfi rnala rfth fi
mrllr md bae pot"erl,uN,o chLctdr lon Acnucr'. tt rmr $g'
tsqnr ufnr pmsot la thl U.cthylafftf ohfoddr rnd ll tt rcaots

tdtb shlorldr lm fagtGr tran thc S4.lsorr, |lrert a fatlotlf tn
trr rrtc oorutrnt GrId br cfatodL

ln attropt ;rr m& to arr lf ttr rlnsl.c pcrk obacrd Sr
U-rttr.vlalbf drbr{.ab udru tho gfB Aryon Ctronbsrrgh oorfld bo qiltt
rsLtrg lr fn$und orp$L of hf,gbr ruo&utloo. A PcrttJf-finer ltcdd,

80 chructngr+b rr rlci rtth I f 2 fbd lrsc*ilI olun nra at 50PC.

Af t[$ld ehrro ;t! potypropyfms\lool (P.FIG. ). l rt*h porl

d,th a rctatil.oa tfr of 50 d.uilr rer obtrlniL ulhenrrl r rpllttlng
of thr preL Fu,lA brrt rrggiltdl lhr procrof of F oqmt; of,

dd,lrr r|tcfr,a tl^rr r ngltlu! sullf Qrl{l rrn cttfur tr}rrt ttrc

Drt lr rrlnrratrtf,rr d ffi. rryb dtle *rtrln ar\y m aqnntp
or thrt lhr oln tr mt Gql$fr of ruclylt tb. Drh lab ltr
uDile



6d

Ibll tr anrt tlqyuo rqrrratr{ +}r t$c trruryls mmttlorob

hrtacr on r f ffi fbot rqnrlanr ortotl oqp|llery ohn1l59 w t]t
rbort fdlrr.c to ODoanr trc ooq)mrrt! 1r Uoonslugitr.

&ytou\r; r atr{y of th! nlrti'vr rnotl,rltf of tht $1.
aa1gptsonil ef U-uffle.llfl oil*ldr tould brvt Dlrcr of

oncfils$b vrlrn rnd tntCrrtr hrt rr ilttr proJcot hrd to bo

brd,,ntrd at thb atagc lt ould not tc rttuptrdr natdr end }'b5nr

hvr crggrtrdl mrtlpn ln t*rr uar ef fscr{,n[y lupro rqilce
(rtU, rqepcot b gonH,cl trrulrn) frr Llngtlc Etrdlcg ;!.th

U.mt*ryllrtyr bd1tr.167

Eoth rr&rrua rrnG,on hvr boGn rbilnr ty tr1ffng tltr
a

Etlffif oorcatntlon, b hllor oondrondr kfmHosr fhfs, togctrrr

rt.tb tho vlrtrrtr l.y r*cludr fcmatl,a of tttc aormal pruf,rotl

osttbllsboo a Hnlcqilrr Eohrnfaa flor ttlp rmbrrgr tlrrtlm r l! r
unlpfogrf.rr robrnlrs Fuld rrcltrlt la r d,rtril of mml roA

rcerrengd pro&ntt

Ar nnti.spd l^u tlp tntrcnrstlon to ftlr elrptlrr th \f
rdranlru fr frrfbztd ftr trbr brUd; fm cnbaqgc ructfotl of, thrac

prynnar anal ft roqrfrc! trhr rn fof prnlilry bnryl rnat bm$gql
oqnrdr to HsB &lt s'f or oorrurrnt fuf-S1g adraqEr fn A$EIer

rlnvtlo Lrta*r 36'f 5ef f 6t

E sl trtfifryfd'lt8 dlorfd. dqrr by thr tF dralla la

i[rtbylrorrdfl.tbf A t-phsyl Ernrp pmretar oryriilry hrt
$rrltngpnt rni drqtr&4 r4f



#,h

thr lrfrtfru ratcr of ttr h rrdranef lr6csc! at t$t
Ir ll0. (sc Cheptcr Y). Thle !.s lrr romd trith t*rc bmm cf,frota

ef o<-cthgrf rd f,.ot*ryl anbt{.lrrutr on th rclstl.rlty of allyf

&loil,do, r.mrlyl tfiat tn o(-Ecq1rf Blorrp rctrr{r gge a$ftiltrtJ.on

by rtcrtalfy hUdfclag ratolophtlle etted, r*rtla I U.utllyil

6roqp asLolrtac lt W ffpcren$$attia rtabllbatlcr of the

transt tion ctatr.S )W

Ao Sacmd' fc tihc rrarrraryosrt rorsd,onr tlrc ibfonCcmr
I

d thc rrondFonlcr rlto ontrrtr o thr omntratlon of 8t,.ffit

tr vc? rml-[, t]a vrrtatlqn bal,ng E) FrG thar # fb.t a fieun f,oli

drurgc 1n ernatsltdor flrlr ta oonlldrtlrbly hcE than mrtd bo

crf*tcd fltn thc orfqrlatlmr for thc drgrGc of dtLsgootrtton of
tlEhlnf at 25%p rhloh rrrr glrrr ln S$til.on VItrof thc prrvlqlE ofrapton

It rrrld rru tbnfonr tlrrt tn thcc rnotlslc tla ruotlrlS of on

ron tt?fu' tt ndu arytrg{hh oqBrna dth that of tht rfl:D|an lffif
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A HE)4EtHoN,or FIE-EElCltIplF. {8 $S $qPSE }eql,Ulll.qr

nOuDI$ Jilp.crSoFDF Iil rc'Bq{E AlfD frffi EilFilc

IFF{S{rIJII. cqFoqlqrs. $L.rsqpNm:s8

(r) Irtr?+ryuf,n

In th|r ctrptcr r oqnrtren of thr qgntrnr

(.) Gg . Gff - onrbDr + D,!' XoCflr0ll-tX'pr+Er'Ef'*
F

il'I sne

+

Ge.GI-ffi.it+b'

srr2 

fir'v

IcCtlrGll-CSAgr+Br-
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hCHrGff-CS1p, *h' + IdrCS-CffF,+Gl-
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ta ndb Drtr froq tbc nrt of erghrril end hghJ6b 'ig'JD sr fr

hA rd Wt nctil.m d tlhr *{hylrlUf bed,e |n aortonr erd tb
SUE nrtLotr of ttrc nttVfrilVl chforldrg fa rortono bt bffi uroll tbr

cqcrfrn dt&r $rt Sta|'rrA ta $fs proJrct fior tto nt&yldly1l

ohLctdae ln rcbrrltralrr

(u) {ttq &att.n .rq0, firr .IFqht4l}rq-FcEpqltFr

.l!ebl. Ifiy rtsr tb rato ratloal (or rrtr ootrtrnG rrttor),
tbr r1.l itro !-.atrrtrt blnrry oosDlntlonr of tb. t4mtrctrr nrilOorr

unflEton by tnam rl\yl,{! hit tb ln ecbn nll sbttltrtlrp rt
tF toprretm e5% rrg mOoc. |ltr rrrtr ontntr et SoC rnA fmfu

rnil tb ro$,yati.s parrarb!! for thm rrestilotu erq rtpn ln TSlc

IIFr

Rsr1lt fon tztr rrttc n*.d rtttr an rrtslrk, m of &o

rrstlotu o*urt rrrt rlrr thclr lrctslntts trqprlrcr lf rhuo by

tbr lrrEg vr&m for tlrlr ratr retl.of *rd thc frt thf,t r ?tcc drarGc

fa tryntrnr &r Ft aLtor tb nLatlrr rrtr dflal,rrtl,y to

rrnlt rbal?ltt?s (mr lroldiltilo trrycrrtrn fc r pru of

r*ttm b th tqrrrrtu! rt rblch th.fr rrtr ontal rrrr ldattal)r
fn fnrrrr LB nqloreltn fiorlre trhr ntr ntla #,ch nE tbrf
h nrtlnn sr beln tbrfr lmeln$o tryerrltmr or In tho qtm
of ocnbl by A[t. In thb n1don, tlr nati,sr of l,rc rlilntl,o
nlhal;y rr tb frrtrr rwtil.urf ?!tr?S fblr nrlln rrbi rlth ea

rtlrlrl rpfsctlg lmlrr rrlotlsu *m tU.& lntlntln tqlrm,El
nd ttlr d,It br dtraur{ lrtc.
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970,

lhnrfrr! tt ny b. ooDphxllcA tht trrndb la ntr retLout

urdarur{ oyrrr $lls trycnHrr ruBc, provtib e vallA brtlr for

dtacrrslomr

(r$) $rq EFC Si$Itqgl : srf.Et of r l$$rrLs&Ft*t{Ft

OmL(5 ftrlt thr \re
\.Urltr retlor -:3 . ,!lf rrtlo fbr b
t

n&flrffyf bonlda ln rorbaa qrd tlroso for thc ntl}ryhf\yl ohloddr
fa rsobno ed nrbnlHlc rn 16O t l?f.t f t0 rrryoctilraly at dC rnd,

85r ll : 5! rt tOO%. thcrrfonrl t*r ntlo l'ior {Do ofrf*lldar ln beth

roLrrnta tr r{lt.lrr to rrd ruflcr thm tbt tbr th brotdds.
.|[rc fsbru gowntrg tr rafrtdn ntr of t.l. S$# neotlorre

of rl.15r1 hrfldrr tlitr o(- lDil 6.ntryl abtttrrlt! rn ousl,frcrd to

h gtor{,e td-sLrrnce to mrslcophlla rttmk by an oc-uttVl arbatLtrcnt

adl tmnrltlm rtrto atrblllmttsr by firparmsrgattrrl abotrrn nlmrc
lhca a U.mtlvl anutttrmt 9& rc rqrbr if-utrylaUff drlos{,<b

rrrotr %62 tlna ttrstg Oren dltf ehf,orldh d.tr r{horl"dr rol| rn
r{hrnf rt l*.5c0 nd t'53 t{,nr trrtc r|,th *ror{de toil ln sturr
rt tha lo tafrrrturl Gllr rf\$ ohlorld. rwtr t0 ttmt fartr
tn or.c$ylrrlyit oblorlil s,th rtroddr lpn rad ,e innf tbsE
ttth efodd. ls.glD sr nS/f r$rtltrats Fr orn Bt dxfrotlrr,
onfrtrly rlff.rtg a A;8 nratlm *a fa tb ot-pcltlm rd
oulry r lrlfo f.mur ln rrttr of tb a{r C flfbnFtb[Af rfim
llt tilr Ul-fcrrus.tr

?ilr rilflc nttor fc thr thlorldl ln sbn rd rc.bal,lrlL,
eqra il,s thrt &r tb baddr, ould b. err Frtft to rrafl{



$?t,

Its{o hfn&not to $*e rtteak by iho uallcr ohlortd. lst nn

o<@ &lortdlrp o4nrcd rfth \f attrok by tho lrrgcr bm!d'al.

lon m trc mrrcpmd[,ry btDd,da.t?5

Hrrrrr, hlbrrrh/r ffirghos lnd &rgold oonrtdc sttrls hln&stoo

to bc lcg! dspadht m nnloqhtfr rodt bsfng grury alr than on

rtlyl tmfogr; btrmr r lrrgor fitorLlg gnrypr althouglr Dtr oap&lo

of lnt*rotlmr rctr ltmu ftrrtor tton t&o roratlon qtttr.l76'l77

In trc or.. of afl5rf ooryou$r lf ilclapHffo ettd lnrplvra

lhc onfi!,gurrti,cr of thr olrcrlr gltrn bol-rlma ftm root

tntcaotil,on of tho rusl.oflrtls erd lcrvlqg glutp dth tho Tf alcotrons of

{ha &trblc bonrt qr ooaut rnd tlu lrtaraotloo ln a ruaotlon fuilolvlns

tn o<.o&fl gtrqlp ny lrurres! scfattw to that ln a rcootil.cr lrnDlvlng

D e-ctlSrl grilrp, rr tltr strr of tho attld.t-rg ruol,coph$or or ml,on,

end lcrvLqg glup lmlrlsr porlbly atrc to nctrlotipn of bfiillng

ny fron tb Tf odbltrl.

..r 6-n
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n2.

h elffssrac bctrrar thc rrttsfl lrr rcnrLlr ro tttet spib
pcslhb sltrlhril4 fslor oruld, br d.fifuumtr ls lr{$rl rtrtr
plratiloo bohrcr dtr d tb. lrsrlo pift&t

tl:e
(fv) goqroetl,m of/trtr^f tf &rufrfrl8r o,f Tlq.iftpt*nqhtll+.Rre+at

Thr rrtt Grtrat retlm 3q, sr6eatrybflyl hrlld. prfrr rd

U-il0\ylrllyl helldr prln rro dLrtpttfdr ilrc to tlr hlgh dtGrrt d
lmsmdatlm for lltti,tta hrlldr ln rocblnl rhtctl L*cf,,y roArct

tbc rfifrttvc omrrtretton of tlro nroleophlllo rargat f tttTS

(src rrrre ! md & of, Tehlr Umf). I.r.igI r.l.t rtfrrota narr obacrwl tg

h*fanil anA hrghs for ttn rcretilme ln aor$nrr ro thr ruta mnrtatc

for trc nraotlorr of th 51sadll rsr d$rot it to a mntrnt
cprcrrtretlm of Lltbtrn brrrdcrr (O.O.lt), tbr SUI nrotlon d
trc drlortdt rrrr ;trdb{ at rn ryprorlnhfy ontmt llih$E
ilrorldr smttratJ,on (a. Or0$tl).?9rtlXl

Oaforifrt|orr d tb d4s.c d dltrrod,etlon (o( ) for lltbluo
hudd. tn rarbrr (o.OW), llthlrrr ohfsd,db ln rrbnc (.0.qfl),

rnd 6bfodd. ia rahlHf. (O.Ogfl nd O.SI)

;rl arrfr! crtr rrl{g vd,uo for t$r dlrroofetlu anltmtt rt 6t
d &tt e to+, !.! r 10'6 cd &ea r ld€.flrrlE (rr rttua trcn

rlr frr ru rr tthrt ilrclDrd fn $rcH,m tIEr Ctrytrr III). Vahs

d fro r fo'f , l.! r lo4, ?.! r to't rd 6*t r fo'l ;Ef obbladf

*rlob rrrr urrC to dJut tr rrtr ffitrntr fbr tfic ncrt{olr w*tril
ant ttl erbarr to tr nlnr tsrlu ilrld hm lf th. *r.r ef



nh

dlarooilrtlm d trlr ruolcophffcr tsrr tlr rm er thrt for nt4f$l

tn rrbnltr{lr rt thr lrm on*rtretlmr tlr6. sBtc enstnb r*r

trrn 11pil b crfarlatc tlr qryrrdr0 rate nttol glvu |I f&fr IffIr

tb rboil ornrO6,o6 1lglr nda tj th6 Fffrntlmr,l ry |$tng

tbr trAr.l htpotttlrr of ltrrrr$ ,t1*crta{ b5r thc rgnettant

hote r o(hf * (r -4b

il.ih tfir narrytton that b lr mglrglbl. s thrt {DF' . hdr[ /o,
SubJmt to thr Ud.trttoar of trhc $ot oqrretlcr rd dtfdr tt}rr lLd'tr

of ttr atnrytlonr that (.) tho vrr'l,atton o'f tb dqrGr of dlarodrttoo

d,$ tor{lrrutrf db{r mt dil,abil tha urlur d Ea rlsplftoently flea

l13 tnr. vdur lhnc Stvfng a dlrtctcd vrluc tbE Ig m crtqnlntion to

4|t, (f ) thrt thr l'm-pcln of trfnrrtrylrmfun ohlor{dr; Llt$lun

dlc.tdr rnl lLsrn brurf,d. brr rgr rgrt[,o rlp6rttr eoit (o) that an

fqpafr abfilrrC by on0rstrn ls ltilti,oafry rfunfnsaatrf$ to
orrurtd ntta m bc oryrrlrO" ttt firr'ttrc rnqrtlon thrt (o< ) b
mtnt frgn $t b lmoG b ndr fn orlnfrtfry tlr rrtlor rt to&'

(v) FW aq.fhr srll.ttrfd4m,of th0rtsqrdq sllf,G+din

It ;g !r ma flal tlr rbovr rrtloo trrt tbr 8'l nrtion of

thr rl,Iylfs otrlmtdr rn ;ppm*lntrty f,trr tln frsr ln nbn
in |a ntnrtrllr et Slt.

I.rTr rrtr dlltlll*mta for e du,gr of rolvut fton em dr
d b ABofrr erotlo fgp to qothrr sr aot rryrotral lt trlm -
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rdratlsn Oil,lt$r dhLatrLo csnrtrnt! rrr|. lmfsUg rnil a$rsoofatfry

pa.[! & not &[:lfc Fnil,y.8tt5tl5 r hthor rrtr ln eootqro mrla
b. tr emrd tlth tlc hryhoa;qlrUpld thsry of aolnnt rffrotu.E l
rl,dls rsanlt ma obtrlnrd for tfrr fue (rrgrnd) romttsn of rll.yl
ol0ortde rlth llthltu ohlorf,dr In actar end illnqyf anllbrtdrl
illoh rlm rfiolycA r rab dmrrrrr m truafc to r srl InfrE sofvrntr

(U chrytcr r.r).

It |r Lntctottrtg te ougrr thilo DcrLtr rlft thogr tbr ttrr
oohngr rmU,onr of abti,trt.{ bodt{r1rl tltoqrnetm ;tth tlrto-
qranrto tgr ln rorbn erd rorton ,trtb.S Shr retio of lfro gcoordp

ordr retr ontantr tn ntcr rndl rorbufEllr nr grrabr than I fbr
atrungly rl.ntan ryltldwlrg aubatl,trcnb rnd drcersd to value

amllcr thrn t r thr dcotrun-rtteufru lprr d.cctrad. Eh1a

ldBlC,our nr ornhbd rlt$ e drrngr ln trma!.tlon stttt drrrectc
ttuu rer cqrtrafrnt bmdLhr*trg Ed Effrg to @
oonldmbly rhced of badrck&f,r

Doth llvr ad Pertc (rnA th.fr m.mr*ul) Uw alrlrr attrnti,oa

b tro fr€t ftat feprfrlry qrrrrd,orn nrrt bo tnrrtdl ,t& onrtloal

trnrlc (r) thr ruotlrltv of lorFprfn b mt mnrdlt nrgtls$rf,r

oaprnC rltb thrt of tlc rtbar lod, mo (t) bn-Brlrla of trt
t|urttl'on atatr dtlt trbc ort{m of t*rc rncfro1|dflo rrrrjrt ray mt br

rgllglhLp rf.frflt dth erll tfrid,tl,s rtrtr, F fht orrr$or
brld m llmtls rtr u bn yrlrn of r(.qr) lry br rc{arr\y rn
*'r.t$r$



rl5..

$rr oorrcetrd ntr r:attoc rt tlhc tm trqrantrrr rbil thrt

ttro rm€on of thc chlortdr ln rtoc rd mrbnttrLlc, thl3h il|lrr

?paT;1gy $ovo trhctr taatslrrtto tq6s6p s rwrfill tn E&h LIf9t

a$B rrsfy bcla tt, r{th fon'pdrfns dllrbt1ls of thlr rrlattvr

rbrel.utr rretrc bdng rcaponlbh for tths sbfillld rrti'oL

(rr) qnlq+qtra$lafl F.qbro

ho of tro frotorr onEol.ltag th ratr of r bl"mlcqrfrr

rrrs,filtrItfo xDrtl,tltlon rosli,m rp tho rtr$gltt of tb bonf to

tlr lOrtrg sD4lp eadl tlp msronhrusiltr of ttlo nnlconhllo .12)177.

lhc tbtrr retr of rwtLoa of tba rllflls b*oddn oory.rld tl.tlt ttt

drfoddbr !,r thcrrtbr tn roorrl rlttr t*rc mrb curboarbrrodrc botdr

ilhtoh hrr e bd arEr d lrl.! hal.nl,t'l oqlrna rltr tlrrt fbr tbc

ffi bondr th!'& tr 59rt brl.r-L'l.1$
lbnr 1o roil trrdrry tmrals e nxilcoph$o{tt €rdr of

rF>cl- >b->f fur tb hnlrd. |oil fn {fpofnr rprotlo eolTtrlto

ts h3 nrstton rlt*r rUyl belldil mda.toltlcntrflDsiltr, *m
onrotanr grr rrd. for lorr'prtrtg of lho anlrgbillc lrrf,nt.Tltttl ',Il

If th. rbn *dF btdr ll thr fc.cmt orrfl tb i[tfrc ln nrtirfV
b*rrm thr brErldr urd drlorffu lm ntrt bo unl.l o[lurd rlth thr

dltf:tm Ln th! .ar. of hrrlila S. boilA tD 6r lrlrlc gillpr

!h. irtr fa e&ofu +rotto rclwrtr rrUfrblr firr cttrrnrcn

lnd,ortee r rrrutilrlif fbr trr oblga:l,,ib lgr d thr ofil.r of O.1 filn
trt d & bud,flr til"l 5r3t r5l



tf?,

(rar1 $r ,Eitrst pf Y*lifliHn .EI Sffil|RF rrth Hglryqp, Fltpt{qfin

If ttr nlatlw ntoo of tlr 8nS nobangc rcstiorr of

6-uthrlafUf brouldb md Ul*utfiylel{yl drls,tdr tn aorts{r rnA

sbattrtll rrrprod.rcly1 otr bo trhcr ii e Ernrrr of ttto ofifrot of

drrrul d rolnrtl nrolcqlhll.o end bdtE grsqp on attask .i ntrr'at O

crtur rrl&l er*ffl,fl of 1or rtrr'l,o H,ndurc, thut rarlatfgr fD tfta

rulrtinr rrtcr of ttr strg nrrotlnnr of tfrc q'a&yrrllyl hdjl.xgt lrtl
th" %8r rrmtil.m of both tba ocr md 6-oqou0a ftuE {t}tfs rrtil.o qy

bo dfsqrs!.d tn trrc of a nrtc of flfrom.

tt ratro q*1^l lr urch t* trm tlra retto f*l:3 ,-Ti -r{-rt-rartr

4a;IFdr) i.&cr(A.Y,
bdrg 99 rt 39t and 2) tt lF% oxrprsld d.tfi n6 end 6? at ths tn

tcreo*rn,'ro1 rrur tr! 'trsr fA^]. , #^]-.* {1*:
dd€I(AH.|

erc 2lf5r ,09o lrrdTlg rccprotl.rrLv et af0 ard bf3, 5t6 and l&9 rt
tm%.

It rppran trorcfbrc, that th. hS rcrotlan of, o<@
oncrldr oryrtr lor rffrod.rrft dtb tb. tf luottmr thrn db.r llr

\f' nrtl,sr of o(-Dqyhl,ltl bru$r rtth tbr *nrpilflry 8$f

nrrctlenr Ib retla rln thet, rt mflr lr tb. Sil8r napfl.st of

qrnttlEdlfl OlrrfCr utd.itllbly rlru thn ryFL{ nsa thr

rrlrtlt rrrto of tr. gnf rwttma d th. 6.'rtyhl,\tf hl:l'dn rni

trr rrtt of Gr qft nrtlsr af o<'rtrylllltl brd.drr trrt rbo thrt

trr ntr qf it qf lrroiilon ef o<.sttilLellrA ablorfd. lr Hr*et
hlghrr tbln qroirila tb& brrlrg bfc il,oa.lrrcal prrlnnfyr
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Br0rert ri.rlo bfdrnor to fu 8o8 smstlon of o(eIt&Vhff/f

drl'ctdr by t*rc or.nthll grurp, o*arre rlth tDlt to tb 8n8

rr$ti'an o? crrrttlrffyf bsddr, &r to tlr tn'lfa elrr of ttr
rud,o1*rlh (r dlnrarlal prrvfsnlf) rf onshrto to ttr otrrmaC

bdlrvtarr It tnr bcr doartntrd that urbrtltlfita o tha o(-€ertoo

lbn of cr dl5rUn hrffir sa &mgr th rrrotilm r&ml'en flur
grmlrrlrc W b ml,uriw \f.. 

Softl 8l

tb rrl,rtlvr ofthot of t*rr mfwat dtrqr - Hbrt to stoal,b!.lc -
on t*rc tu trrrrliilm atab tfpcr gtrmlil dlo Dr fryctant If tb \f,
trurltttm rtatr rUmegG r rml"lc I,.mrre l.n rtrb{Llrattoa thrn tbc

glf8 *e t{ra polrrtt of tho rctrrnt lr lmrrardll thdll rl tlr rn{,flal

atatc aolvattsa !.r ibc aam for nsiilsr by bolfr ffiatml 6e ratr
rnA prcportfm of rcrctts !y th. gil3t colrantla rul{ frlt rrl,aliltl
b |tr W rrrotl,m oa trrnfrr frqu rorm. b ttrr mr pef$ rooto-

nltrtlq fhrr Gff.ot |r rarfogata to fir .ftf.ot of r &rnge of rolrurt

o E{4/fe rrrttolrt llrop ths raner of tnflumr of tbr 8u2 tranettfm

rtetr oa rohurt rsbarfd rboufd rbr e gpatr ohilgc for ltrc rlvmt
drngc; ttn tbat of lh qff , rnltfry tn r lrri;s rrlrtlrr mtlt'fgr

Sqr rnl lmr &ttrr tbr tb IUA rrrtlm la So Drr pefs' rolvab

h HY) rrtto tbr tb Htd,{rd };ffi-rtf
h(ry')

rtih ndln W la rlhml, ferrrrr m tluftrr b ?# r4r.qrr

rlhmiLilL
lbn dflctffrt nfvrrt rtrb{lleril,o of lir 1rr Clrp.rr.at and

Drl mr{,tl.r OrrTI m tftr fug lmd,fr,il rtrtr lr of tnfffdllr



9Vl.

fm$tt btor rhl€h rry rrint tlr. rrtr of b h8r nroti,on

rrlatLn b thrt of lhr qf hr e lc?cr mnt for thr dtl,or{.dr tttrn

ftor tlha broddH, b rlcctrcctrtLG rqrtfr|on bottm trho onta|rg ard

fcrfrg Enrlr ln lhc g]l, tlurttLor Etato petrlstcdl for tlr Wl
Frstton Thlr rqrlrfon qy bo grrrtrr for lfr dtfor'ld.s than for thr

Dr?ddr du. b tho snllc alrar .ncl tcrrfqr hfshcr olrr|lp (htgltf

ndl lat @trr of ttrc ohlor{.clr fo.f75'tge
g-*(e)

lhr rntlo ;frif,153y 
r 6t6o at A5t rr rrro onenaLtsly bislrsr

?
tlrn qcctd cr t&r brrlr of tfio rrfrrup ratto. lhr alor rrtc of tb,

rrtilosr drl.crh rrl 591JOO .,ra lSrIrOO nospotl'rrr{y rt 4fC,

Tbc fnbm dLrquad for thr Ere ed g!f8f rrretlonr of ltrr
ot-mttylellyl hrlld.f, dth tro qt{on of rtcrlo dfrots ril lh.
o(ecfun rbe, E! r{nffy ralld hc.cf

(rfg,) I&I 8ilf,/ti#, nrh &tt{gr qg ,rttp &Rgtrf

Errl lrryr di.ffaor la tbr HHl. rrtJor lor lbr o( r aaa-- ft(ftar)
6-not$arLfyf hdHfi! rdlcl t&r dlf,fcatlltfrf offrgtr of rtar{o

hl&rroc b rnllonUUr rttaph andl Uprrnnfurtlrr rtabdllretl,on of

tc turfils rtat r ef n o<-n&/t nbrlil'trat ooErrud rttb r
U-nflryf rbtltlmtr o ttr ntm of lf not{snrr !b ntrr of tha

g'er ruotilnr of botb Lmr rll of, eurrlf; tld,lrr,



1l-.rr(n)

dr-qD'lor
,tc.Cf(Afl)

fm,mt

EIO

r ab bclng ibtnd.nril blr th. mll

il!,fffrac |Ir ultlrl-rtetp llcc cnqgts.t8r5'

fhoe ratloa rtrrrs tbr fmt that tt[ Snlr drrnlrn ormot

oryrtr rtfh $rr S!# ln poorly rdvutad rnd hf$ffid ruDstratm (rc.

Ahryttr I) I *cr ttrc nrabophllf ts an ealon of oh,tr aLnl and

thnt fatrty ul.goruro rorstlqa oanilltioru aao mrrry to Er|'cru r
rltorrbb rrtr of neotl,nn W tbc reOmtror ln probebfy tbc fi,ly

ntg€,on t5rpr rllodne unriltgrnn rtr{y of thfs rrbatrrtr Slutry (fn

trurp Bi Q4rc nrctionr) r Lr. I faonrll nrreargmnt nroflor ln

d!&ofar aprotlo eolvuta. (sr Ingc 3J ).

th. rboolutr rab of ruot{m hgr thc $H3r nctlrnfuill Lo. 1 gt

nnlro$rllfo ettr* et Tl--bordod otfunr Dqt be mryrnd utth that by

tbc \,2 mshml,n at unblnd*od ratrretadl sertm url.4B aneloguc fnn

h srretJ.oa typca - tbtf of alfyll! mcl allpbrtlo ffipqrrd$o flu

selativo mrl.ta of prolblc rofqqmr oofipqrrfu fr l5batrhlsr hrt rl
thr rclorant artr c ttc rrtrretrd o4nrnda rnd tb trtlrblti,irbd

rfftffo oqandr fa booqilotrl tt la prchhfl.y rfi!.efat b nrrtc that

Urc "Iryf 
jroup f.urum trb rrasflrtty of rn tnnrbatttutoC effyl

hd.t"dl. by r fmtc d et Lout f 4 aboila tbrt tbr lrbr d,hff rnatogrl..9lb

Jrr I U-uih/f f,rbtdhmt la en rUfl brf,ld. lncnar thc rrrotlvtty

ty r fnsr of Sart t rnl rn o(ruf&fl nbtttuat dhsorgm !.t by r
tlobr of Oalt FrF th. rrtr of 8il3 ettrd an rrbnld nfrrur
oryouida noh u tlr g.ptpyf hrHdrg trd on lhr urrbtltrtril dryl
hrffdrr nuld Dr gnrrtcr bt fbcbrs of 256 r fd rnA lrE r fd tm



tsl.

ttrst of, sn2t itbolE fher$brr uttrr of Sco r$clrpr oqrundr Bhf;

thrt thc rstfd$ of hrltd. rnlom burr€s ratrrrtrd orrtsr lB ardt

grctrr {|rar {4ret hnr$ vfqyltu (or rf-bodrlt) ocba.

(lr) nrucr,Iqn $lqr.qpH$4tyFrd fir.ref$m S,trgLqffi

ffthrgb thc bronf& 1gr ln mtsq lr mrr rffrotfvr ln
pmnt{ns t}r qff re&rrrlrl ttran th. dlorfd. |on ln@t
rE lnfomtlon about t}r ilol,ophllld,br o[U of hrll,.dr tonE, lor
rcrctlm bg ttr. 8n8t l;&rrrlsfi ril,tr t]rfs srpr of anbatratr ta a$Dolrs

ryutto mltutrp ou Do ottrlm{ fiur tb prrcnt pnD$.fi rrd lht rc*
of ruldrfl and lil$hllcr la cattomd pcry|orrlyl vtrtre.llf ptbtrrs ff
fnom rbut thc oqnnt{,rtr raeetf,d,fy of verfru ulor torrrib vfryffo

outa fe \r8r slcsttsnr of ray rrbtrrt ttpa.iLtTl

!h trmd.t|'m rtatr ftr tbr trmls @ snotsil
|r unffb$ to herrr appndrt0.o cribnln lm drarretr tmrrrc tfr
ltrtra$ rrn goor\y rotf,rrtrdl udl tb dwnb alth$gh Folerr er\t

loe nLm eolvasr (g.f Frg. fi )r ro thrt tb€ dHttng rbtlrr fq
bmd hrirrclgcfr rt Dt 5rrt

Itr tnrela hddrp rHab ontaln tb brls l*vrng rnrprSltt
l?tlmr 6da br qrltrc b sor grrlnr qfiodn lm clrrotrr in {!r
filurl,ilm rtrtr lbrr ttr lmla e.forlfrr *llc tb lrttf rtnrle

lrtr gtuts lnlt|rl fcfrA,niton of tb dotDlr bd Or. b Sr tr*5
W of 6lcrlno ilotr+rq thr rnr pot* rlmtl rootdp
tlltp rhrfi frnu rEGl rfrrdb|rrfJnb d h ffi
bd fn cqlrrfra ritb rorbnr
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(r) Tll Eehtrvl.ffffqrqgfi 9f ,lR*ESLq +$,,E!rtrar l$g+lPdtrlq

A mttor{ty oqrlron 1r ttat of ttn slX.etiltu nrtoo of {ihr

qF ard Wr mrolil,ona olf oxothyf.eflyf drlort& d.th oltlorr.dc lors

tn eorbnltrllcr end of oc-u{lrflrlfgf brcddr d'th btnl& lorn ln

asrbnol rith trbnr of cr-cil;yb.f$tf ohlor{dr rlth trLutftyfdni fn
rstm.Sfb

r,rEr.E I#VII

Rcrlon setrunt hcrrents qtrfrroo.-l ) *lHlt
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w

Allatns for e dhgrrco of dlnodrtten fc lltl!n cfilor{dr of

tl

q0f ! lt *% the rbofatr yrlil. ef Ig fbr tbc Oogr rriim tn

r.ffir fs lrTl r lo€ fto.'t, F tlrt rrbc rutton rtth trlnfifrrdrr
|,r rforr ty r lhstc of rDlrt eO tltn tbr c&rogr rutilmr fremf
n laf\ef rrtr ntlo of f5O for giltq; ttr W' mtl,an of ibc rd,m

ary tr rG b b rbilt tOO tl^u Elnr rffrotfw thm l[at of tlr



sl

ohlrrtdb tm ln cqlctl4 d'tb tho glfe lrrotim ryra $otrt lP ttsl
rcr. dfrotln €ran lrhrt of tb brcm.l'db lon'

fh1.; GEgrrlpn olaarly slrnr thr tcra W natrr
d unOar3rd nrolophltr nrd u uLma; ;trldlt lrr boct dillarssraf |r[

ChrytG I.
A oqnrtnr of tbo rotlvrtl,otr FcrrDtct! fbr tbr sye rnd \2t

rwti.on rith tr|lrtlyhd.rr la ntonrl d.th trmo for tb g!# rad 8trf'

rrrfifon ilth bdfila lonr ln racbm rnal lorbaltrllrl lr of tntcrot

An b lz.8 rna ll.t rilrrnll'f lor thr \8 ad hsr rniilu
nrqrot{vrly1 rillr [5r tr qh! end -!8 ocLdry.-l-lr'f @

Co+rrton rl,fi trb,lr ltrY rtxm tlrt t$r illfifcrm ln Ur

utDrlgr d stLvatlon fbr thc tp udrentro fs ilsh rnrllcr fw tbr

Crary O 1uro|lon (rc |fslc II) r rfr.llo tb {lt"ffrrumr tn thc GUaIry

of sttvotlon 1r ruslr grrrtal r ro noh ro; tht tto rnthalpgt of

aotilvrilonr dd,ch f;wnr r llrrtd eta nrcUoar lr qrhdelrit ry tltr

Dar faarsb fitnly of rotlvatlpn tbr lhr W rwtlotte rrtrltfry
ln r fratr ntc of nrotdm tV th Eft rsmian tbn bf lb. qf.

b mrlrrr rltffrrwt ln alilrrflo Gthrfntn ry rfircf
&. Soac of Gleotsuttrtls N[ufrion bchfn rrtorl^S rnA f.rvf4
grarpr fn th. $f turltlu rtrtr of th 818f rnttia rDA |!r
rDraor of clrtililtrttro rsbtrmc b ffffry tgp arprrUrr b tD.

E[e |rerf€n rtrt* St rtu hffrsr to qf rtll&l il. to tfir brff

of frr rfm rrclro55ll,r1 ff lfm Dr r Lud.Ilry tUbrr
lhr orr tfturrSlr ttlopy of ctiurtl,m fbr tb Eft !ilstlont

drf$ |r afro oDacrtrl fbr th. qft nstnon ef I rfdlltrylrUtll
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otX6ld. rtth $dflutt l,n stonr tgr oryartnn Tt,tih tlr vatrs for

lh. %F rutdon of thr lsnrlo lrliltrthgbUtf &f'rldc ta tt tE
1lrot{o A,n bl qr br lrdtsrtlw of a rclf-rteEtJtcd trrrl6,m
rtatr nrqdr&G bsa rolrut strblJLnt{on thea th. S# trurtti.oa

rtrtcl rrtbor ltrm of graator drrral dfrpiilaf h b 8H8r turtttosl
rtrtr rglllfag lrcr rclwrlt rtablllretim.

Ih. allffcsnt ln AS. dbretboil .Dfir dor pt eFG.r to ctud
S fu Ftrot|o rolvcat rtlraoll rr $rr ASt relurr for tlr fu2 {tal gNgt

paotfpru of trr vnrl,ql rf.IVffp h{ldr ilrotlag ;ttb thtourn ln

ctharuil,r rtrdbal W Borfirtl and aFmrhrrt* rr tn qlmr rgroGryttb

In tbr b.ttc @ protlo mlrrrtt of bilSbr {llrlcotrl,o contmtt

tho l*r!r of c&|lg of colwnt uol,cadra by a Dolsr trursltfqr atato

ehnrffi h lnrl'br nd ttfi dt.ftlilrltfrtfm dfot rhtufd br mflpoiL

(rf) El ,rottn4sr ramffi

A ryrrlaoa ef trhr rotlrrt0pn prectrrr fbr tfio rustioil
of thr d,ftf|s buddar ln sbn .nd th. rl\flfo drfertdro ln

sotoo,ltrth (ra Trhlr IJS) rln tbrt thr rnt$rlplr sf rottrrtlon

fb tbr frtnc rrrsff,on rr. rgprtdntcly t Hl.rl,ed htglrc tbm

thil. tbr thr onrlndlqg ncrot{pm of tf! budarr tor bo$r rgntln
tb rtl,rrl{m ratrrtpiln tbr tb ft8 rrlttmf of tb. fmrl dtffs
t6r rrorrt e brl.nlo-r , Slb tbor tbr ttrr W rd 8X8r ruotlnn of

lhr or.drnr |tflU It Silt t hf.nlr-f .

h rntf,rl.gy d ntlntlm tbr l$rr rdnne. rmotleu of o<-uottflrffff

sbtor:|,O ln nbal,Sf. f. slt I ll.lrrrrlr-l Elb t[rn tb vrl.rr fUf



$e

th $jrcttfl l,n eortourr trrt thct for t&c enang;r rreotiou of thr

U-tror ta Jl h€dfmb-f ld.'Sher la aorbnlslo tftan la rrfum.

Itr logf'A relrra (or trbr ASt mtura) flrr rr& of h eyrtm -
tfrc n$Lrfjlyf hdd.s ln rortoar and thc nt$alfyl shlor{drc ln

earbnltr!'l. - rtr{r ol'crly afd.brr dth tlhc veluo fm t{r \e nrctfm

d ttr U-trmr brlry thc ercablt rnd thet fc b SXa r.rotfm of fir

oc-lrmr botre ttr mattrt fh. rlruc fur ttr Eft erasttsr tlc! tn
bcilrrml rhloh Dr! thrt tb lbrntl.m of tb th$cr trrnri.tion gtataa

fmtlcs a ri,ntl,ar locr of rnto1ry, rhldr ls lrut lbr thr EnA ncaatlon

of tlr U-lsorr end clonfy rtd,ilar for bots 8# ud sx2' trpcg of

trnd.tilon lteta
Itr vahroE for {Sc ct[ylr,f$f brod.dr c;nrtm rm lorm ln

qgnf6db thm tlmc for tho uthylalf,yl ohlor{dr aysta ard ehor a

gllortGr apu&
tlhc rwdrat lcrr vrlrrrc tbr ttrr hA rnA fue' rraotlong of

tc crrnt\tfrfltf halldn nr5r bo l.nfl.atlur of rtcrlo rutrtstlm
of, rutrtlsn,l fraraba ln lhc truuf$na rtatr fc thr forcr rcrct{oa,

clred t8r tlr ot'rthrl grurp arrd lnr of ntrtloarl firr&a crtmaf f
estirf eubh-bdn fcutim fa trr trnrttl,oa rtrto for tlr lettrr.I
tb grrrtm rpmd tbr thr bpddrc qy b lndlortlvr of Sprtrr
fn*retlnc Hctrl rf th.ro ffi rr.r of tb ortdlc of tb
qlarlrutrf *rur of tt ffi1 F ilrfinlt a|8R|'flnrm 03

br rf,trlbtr{ S thfr



t3.

h olfrc rtd.ls{ty d tlr ASt vrfns tbl: tb. tro EFt of

lraralt|f, ltrtr |r ln md rlth t[r rorL of Eorihrll rall o-rrbrr
(Orspgcd a pqt 27 ), rU hrnd that retr{otlon of t$r forstUfc

onfornrdpru of r rSrrtrn to tho. sultrLb f* 8,3r rttrok brd llttlt

r&frst on tb rolil,vri!,oa parmtme tt t tf rttl*rt0off mr

Dlfforcrs ln ntc tn ttr fi rrroti,m ryrtcm rrr thnfoil
&rr elcrt rnHrrly b dlff*urcr ln rotl,trtl,c a0nL1ilcr.

Sr rlo; ntr of th Silgr nmtlonr tJr onlnrqrntly dn to e

tdgbcr rtlfieLpy of rotlrrtilon tran tbct for thr OHB Frotilm r tbc

ilf,ftnon bdru rbout t E LEfo't fbr thc o<.rtlVfrff,.yf haU.ef

rd abart I h6a,f.pifl-l lW lbr U@ hrlldrr Arlr oaa m

&ubt b. frtBrfy attrlh$ri to uolcophlb rrplrlon by tftc ??- dcobons

d thr ahrbb bofil rnd droffitatLo rrtrrlrtfi bG.hrrn ihr prrttril

n;grttvr olrrriFs sl tfir rrtarnae rrril lorrfry GrqrF tn tb..glf
terpttlc tbtcr (ucc Fgr 20 ).

thr rntafp of rotlvettm dlt"fifuunl fc tbc Ere rcrlotloil

rflmts tr}r dfoct of r nttryl rrblttilnrt tr t}r U-noUt{m oryrrrd

rl,tlr orn ln tt'r 6q-[prltilon. (Soc Srotlon 1ll).

($1) fipiLr?{gn+$f, ,thr l.terli}4* qhlFEld|l

fhr relilvatloa Bentm fbr tL qf nrct{w of thr bilrlo
elorldr ln rorb rd ptotbl,h dur rsba dtff*unr lfr
ntlvrtilm ruthdlpil,r for ttrr Lmrr ill,ffor Dor frt hill.EL-f ln
utoil cqrrnO rtth srft 8.O hoaf.n&r-l ln nhltrtlo, rh|.b tb
ltfO f rrtrnr dffrr tf O.n b rofionr m*ura rftb O.tE ln



f.t,

rstbnttrl,br ?!hr yeltr. of O'9 lt ttd'rr; to tlrat for tho loour!,s

brwlde ln eortomr hrt lt tl ln tlrc @l cOr to that obrrntd

fbr thr ottrr cyrtm. Dnrrlorrg a Ia vrfrr lbr t&e rotf,yatlon

atbell6r of tbr ftf ructloq of th. U -lsorr ln rcbn 1g uuttcllactrd

by r vry lil "ilII. fbr thc cntropy ef rat{yrtl.oar ruultfu€ In e ratc

rrrtto ltor ttrr lllcr.g srdrrr ts ttrt S..md ln shtltf{b.
Engl'gril attrthrt d ttr fil &gi'l valtr fbr tto f-llmtrr la

actoru b ttr rcqllromta d r ltsrr eystG fon h/porrugt8gtfvc

ItabllLarti,oa of ibo trufltlon rtata ard oroldhtdl thla etnblll^gatiosr

tD be grrrtc tbr ll-m$feffyl ohlorLdr than tbr Ulruthyl.oflyl
bsddc orro b tb grcrtrr cbotrcaegrti,vl,ty of drlcLn.l& t-b

alccrot of tfrb btrrvlour ln t$r rsrlte fbr t*tr AUe rorctlon of, ttrc

lsrurla ebr|dce la aoobnltrtlc oartl urlt (h$t on thlr .sfanstionl

rr sudr en rfifoot rnrld, hrrqy rls grnt rolvmt sanelti,vltilr

.ql€ld,ry to r drrEgo ody floa s nubrr of r aolvrnt olrrr b
rrthcrr Ib pfrufUc rryflrrr€on 1r rredl.ly lYdl&lo,

(*t.,) Qryfir{g.F,,qf loq,

*.b fCf'f vef,tru fsr the nrctim tn rorbr sr ueb

lcr, rqlcl"d.f'lr b.e {br ttr lrsq'1o dl'grfdrr trn thooc fc
thr @ nrottmr tn embaltnllrr fh|r rry br rhort to

Dr lagrly Orr to dlrbrt|m of ltr dnlut n&n fu *t rrtr
ortltl of ttr rwtilonl clrrerl $r |orrfdl{ry of tb. nrd,ro1lUfUo

ntltrr ff t art ontnb lbr thr llrflm ln rortm llrr
srrrcbll fbr lmrprl,rtryr }trr rdsrt&tg thdr vrl,uc to *rt thf,y Fufn



rIe

L lf lh lryt of atlHcol,rt[m of fhc nntrqrUUs negnt rlr |ft.

ssn as ltrst tr \t$l ln nbnltrllc rt tbc ler oomrrtrrti.onl t|rry

ry tfim bc rlrd tp orltrrlril f.g:r'l ralue rrd.tabft ftr orSrrlron

r{th tcc fc tbc rcroilon trl ecbnltrflc. (s.o pqgc 159

lb' ttro rtfud umi).

Ih! orrrotrd, valur and tlprc foar rntsnl,trtXc rn alrcrrr

ln Erblo Lfil&Br

sitilcE.utufg

Cqqsl ot@ 5,.cthylrf$f q.rrfeflalJ.yt
ohLor{'d. ohlorldr chfoddr

@ qfq/fidt
lqqd foogS

Efi/ltn{
1o.58

\rrrr!*u
f0. |}f

cqa." *ffi uffi ",{flfil'nr
h&rnrrr/boarra %fi/trylo e6nrp Wrlr"4n
r4rd 9100 f 0.76 lqa,

soefd *ffi uffi
@t Eeiarlcn srqnrdE

rcrd f q88 9r lf



w.

frarfag tn dd thc ran4ltlm an{ rpprd.ntlotr ldtrrrnt t||

ttrar or.rllotlot! (rsc pogf ;-:rrr tha raluc of lqigA rrI rosr to bc

cloody sldlu fU tlrr S# rrd Sil8f ruotlorra of trtrr ot.'ctfVhllyl

blld:, rnd alto fbr tbo sor raatton & u-cthyltllyl €hlo8l,d. atxa

brdih tn aotbrrttrflo rnd sbtr rrrpmttvd,n ltr rrftn for thc

ef nrotton of 6.il$/fdfyl dil*'ldl ln rortctr abvl'atm fbos thi

prttarn rsfubUrttcal !y tlrc otbcr ruottonrr W f .f tnlts.
.[trr yartablcg !n tfrr rraotlm oo*erca rbotc, rnnly, dlffcrat

oolrmt drm of thr rru olturt olras arrd dltf,f$cnil @
nd lrrrClg glullr, rhl6b rrr inlsr of olmcty "laller trpcr FdA tut

br rrycot d to ooao larigr dlffcraut ln ttrc rrtmplra of aot{trtlo
nd lrmr !eq*

lb rr3lrlrtlon puactrn tbr tlrr $;2t nrsttonr of tln

Ul@ brff&r an of erurr olonlny rlrrrrr ls lhoec for thc

o<-ntJVtrffyl hrltdr.lE (Srl xrqgo 219 l.
Xhr rg3cc* of th orrcctraf vdsrt suggstr thrt iht torF

prfdt orrrctlsr Uy br rceaorablV reeintrr and $1s1 togothcr rl$t
ttrr Xan6 relnr ftcr Ap ln eorbrrl nrgnta tfirt ftr dlfsrstton of

' tb rfiIrct of, tho &rngr of roltut a trhr \'8 ruottnrr of th.

trilrls ohfr!.dm, dilln.d ln Sstildt lr rr8 r1 lr nfiiL
It |r rtmrty trat thr ralw of ' l'Ttd f* tb ry rrrttct

of rl.lyl, ohfor{db ln dtrthff rulpH,ilr lr S. t8.



3'o'

(gr) Hs.apqil,rttg of ll+lqpnr"'ttT, Rrffi?tl

Itt Lergo dtffsurore brhcen thc dlrurcc of illsaoslatloa of

EttGf ln rsrtnltrttc rnd tttlhfrn ohlodih ad hrcEil.dt ln aocbm

st tlbc star oorptrtrrtlon {a mtrrcrgrJrr Tttc dt^oeoot"etflon mrutrntr

r$r. p.,B&xfo4, hl - to-6 md &tg r fo'b et tgocrftt'l?8 *toh ruar
Urat totruUry/frffintlra ohforfdc fs fpprd.ntrly 90 tlnl e$r
dil,^ssood,atcd th llttrlnn ohlort& rrd 7 tlDs no$t thrn l:llff,rla E€d,da

ln rolutlor of glnf,lar oonetrfrtlono ns botlr tlr ault hrlfd. tffi
an poorly plvrtodl ln drplrs q)ratlo aetrtrntrralhlSS tbla nrst br

lenecly dhrr to dlffcrcnru tn nt{on atablllSr

lb totf.atDyfma$rn oatLon l.s lr4c r,nd lto lnaltl,ttu atrrfgp

lr mll sld.cldlrd by th. rtqrl grrrulrl iltlo tb llthltn ortlon ts vcr?

rmlt rlth no shleldfng grrulrEr (nalrs 
^r4"OAo1 

of, rrdil,us n O.60A0).S0

lbrrlorcr th. tnfmo€on of tfic httcr lon rlt*r rn lrlm usuld bo

c*Brtra to bG ilsh gnetcr thsn tut for tr formr rnd tbc oFilrgltt

d tb lfiaulilm elrorrld tno.rrr rrtth abomnr ln mf'm riac rrd

mucug rll.rtg af th. gorvrnt.flr4tf8lrf8f !h. fruilrlg aruplcr

d {lrcoctr€,on orltlrtr fb loc tctnrrl$f rratrtu rrl'tr ln rotpr
rnt gbnltrdl,c lrd llfbluE relta ln rortorr Lllutrrto tbr polnts.

lGt hu e dreod,rEu urtrnt of t6.6 r fo'S ln sbrr
owrna dtb O.or5 r ftrl fbr lltEur €hl.cli5, tllr ry hrr r
dtrud,et{,m oortnt of 9g r tO* ta tta lr mfrrut oryr0 rltb
&f g r to* fbr llrhrrrn bndnr.rt$'f78'tE6 rn rorhttrttrl ry&
hr r dfnod,etlcn oentut of 9rf r lO{, *U. ln tDc tr rolrrat
It$Ar br o,rr of 6.t r t#rllD



ttf.

tt}o golvetl.ng pcrrs of dlfsfar lglmtlo rclturts lE htgh for

ortlons, osp€olr.Ily ;lth qygrn dmora sroh as dlsthylfmfdr ettd

rtrttryl nflp[ro:dO nd tfto orsr *fO, beltAs >bil$ffi, n10 >
ll.COO>>lffCIt, Idng hE Dron gotrd by Frrtc.6 tlrcrcforl rorton

l"s a bc'tf* dprn than eorbnl,trllrl rhl'd lr pos brorugf I't lr! dl

tdarulrlbl,c domr ebu. IAt[tlb nfta erc rVortrd to fq-ra aolvab

rr$ rortar rrd frmthtlanlplpd,dfr25
.|flrmtUcl r.ltbugb tb ortf,on olrrtlng-portr of rrtmr la

frfrb goo0 md tlr €etlm-slvrrt l.stsrro€m fs ctrcq, tb d€r.f
of dtlsod,rtfm of Ltthfuin rdtr b !ilr ro trlrat ostLmanlfr lntrrrotlon

nt rtilLl br aff,ldmt b prrwnt fdfpofc atabfllsr€onp atd

ahfuLdlrU of tro lott bt mX,vwrt mlocilea1 frun dtrnotrUlg rn lotp

lntrr

(rr) Tb lhgl.toqFfiLrdtr oF lopfqrrr

ftrc nnfoqnfffc rceotfilty of lnn-pelrE 1r uann.lfy efiddlrtaf

ngffa$fr ougrrd rtth tlhat of tb. f!r. tonr *trn ornxttlors ant

ndr b retc ontats fon tmqlfrtr iH.raodr€,on of thr nrclamhltLo

nqgotl5tilr'?rt|}t ar nnttlnd brilbrc, (rc prgc 150 ), rrn and

o.mrtrn brrr od.t{o{$d th|r serytloor cepaolrtl"ll fbr noastLon

tn rhlnh trbo trurftl.m rtatc brr orrrt abr$fr crr)onl,ru lm oilranstar.t8

hrdbar, &geld erri Prrta btrf rln omntll m tblr arurytl.u
tbr tl,tlrn hdf$.r tn rmtnert$ fH.L Lt&tin rnrl Bp hrr rr+rrrr0

foprfrla fn }|,qlfn aflphu dllddr rnd rbem tb rrrtlytQl' cf

feDrfn b b. Ct'milnt upon ctlm "1-.1*



E'/IL

It hr! tcon olutn fs Chlptrll III rnt IV, tttrt tlrc ratr

mntrntt fbr tlrr Ef mA S*er rrastlor of thc lrorcto ohlarLds

rtth stblGl ta sbnttrtlc arr rlmat Uaefrn&m of relt ommtretio,

o$tr r rerBt of onpatratlorr fertBo cosh for e relt rffrct of ftta

ngnttil& d to br rcrdt\y obcsrsG llceYrr; thLo Lc rnrltlvlty
to F:t. f$l oncrEltil.oa ls not rttrlhrtrd to e hfsb qfrr of ou$od$E

|}

lon dlrnss ln tlrc galjlllm rtrtce for trc neotlonlr ht ratlrc to

thJ hfgh ail.sso€l,etlm arrtrrt for E[tFf rnn to r lot tntsrotlfl crtgy

tn thr rttlE;|, lsn-prfs, *td ec not nr0rc tb nrgl,oeHl|d'V d tb
drf,sfdr !,on to e nq8lfdblc rrlrn opand dth tlrrt of ttp rrfbofr

ronrtl4rtl6 ttr rrntlm! of thr lrsr{o bnd,am ln eorton,

tJ,rG Errst tl.es 6Qaloc fsr ltrloh *rorflil rrdfc fat rly oloeclJr tboso

fcr ltrr fuurlc chtoddrg tn acctsnltrtlcr rlor tury Brtsd Eatt

offoc&r?9 rtton ln psobnbly drc b a hfgh fntrrro€on crcrgr ln tttt

ff$lrn bpd,dr lonpDrfr *ldr nrbdl,y rliror thr nnfrophltlclty of

tho Uaddr fm m*arcd rlth trrt of t*rc 'tlcc'f lon Also, bmarec tht

d4nro of d[acoo{^rtl,m of Btblsit ts rrctr gnrtc ibea that ftr lltth|rn

Ueddr, fir rry*tra Edt cfifrot fbn r glvrr dtms! i.n tb. mrruttrratlpa

of ttrr nrafosphIlfo nlgcrt lr lrrUcr firr torr lattc$

?trorrtl,orilyl tlr notfd$ d f*prfn cr br aLtrrrtrA b
EoE 6nt frprs tbr oelcufrb{ rnd oDratral drprrilrs of llre nt
FDtrBt oa ttr oomatrrrtl,sr of tse nr4rqur|s qGt t|frthlrll'b

lbrc oLoulrtd,on lmolvr t]r ur of tD. fsrr rqlatlonl thr Orhlt
rgntfonl rlr$ll&{un utub ftun onnrotlrtly nuurrotr rnd' thf
Drbgudtiotd rqratLon rlttr turl,ouf rehrla tbr f. Ietrlup rr tDf



ol

oalqil^rt d d|pahor b ltodf dlr1lcndfirf on tlrc snrqr of ttr
ntrtp tbr tbr dtrpci,at{,u nontnt (aaa llil dtraooil,rtioa sotutmt

ffi errc rdc et tryrrafrrros otdror thrn e5%) aA m to
rotrrtlrq;r of rsii,vlty so.finblflrt qryrud.ntlmo, nr$ rtL.ntls;
d tmatlry rtur oottonrlt&rffr7

sttqtr b erurat retr omtrnte for |orrprtrdrg of thr

nrolopDil,Uo nrtgfit tcrd to rqdrctt e lor rntlvllr for thr lm.
1ntr, ln rostlorD tn rtrleh r Lltlrltu baltd. tn a dftrnfrr rprotlo

eolrrut tr tho nrctoruuc nqrrtf )rl4grlb"l68 tr mqb;
Erlrn rnd Sugdft Orrutcd th6t-r drtr &r th! solrrrgc rcrctloru of

e.htfl cnd tl$l.ooUl trlra{,dl ufth U.{hilul buud$c ln rrrrbnr fc
lqpd,rfrrg and, obtnlrrdl rremnnb\y criltrnt ratr oontntsl o4and
il'th Ur ctungly rr.ft-drpendcnt vdlr dteinrd flua tlbo ru dtta,

anil r lsr vrluc tbr tonprtr rwtrvrtr 14' It url.d b rcrrronbiLc

b qloct thr rnall tlthlrls ortton to fbrn lrlr rrrotirr fmpeafp

thm leryor ctilnrr
It b fuilt mtlry b oqrr$. thclr omrotail ntr enbntg

br tb li$.ootff banldb mutloa at 69,ft rltb tbee fbr ltr fuz,
rt|rlt{,sr ef ot.'ntfiErlrllgl Dsssd,db et 6OrfCl og'rrotal urfry tba

trf vSum fim thc dryllcf cf dl.caod.etlar cf ffftfirr td.ab ln aorbm

at h nrtcra nlt oorrr|rlrtl,onl. vrLnr fc tbr dfrrra of i[rgodrtls
urr f$rqpofrtr{ flor r plot of (o. ) ilrrrr or (ff .firr.tt of tfrr
tnpfatrr dil,f,3uranor of, tbi tp atudtlr qr (o() lr nglnt {). rb
rrilrftr rr c;rrul LB tha hhlc Del,c;r
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(or ) r tt! ilgrrc of alfaroolrtton ef tlthirrr bddr
A lrblll dlrtr fc tlp;g...ootyl bmddr nrt{,on
t lcDolr drtr fbr tbr q@ hddr rroiil,on

tbr orrntlom dw rcrrcnrbly eonrtrnt valuc for A hrt tfid
b il@ for E; rhl.oh Eqy fal$ thrt tmfnlrtrg of ttrc nnla-
Fhlllc nrgrnt hm lrr rfnlct oa tDr qP' rrcmtilm thrn on ttr SnS

rrnttmr lrr rrr Crtr roulA br rrqrlmll la cS b rr{bto or

nrlrtsnt0rte tr rEorr troaL



$frIt

("rf) Qrlt$tsr o{ .BndEnd cnd Jrrshcq:. qgmmt$qtfotr of tlr S#r.

xrotrrai.eo

llr daonrtratlon by Frgland ailr lrrglno ,79 * ttrc opnrat{,on of

trc SrCf cden!'ga ln thc rremrngoat rerii,m of oc-cthyhllyl

blontdr r!.th bsbnld. lom ln sbn tnc bocr sltfolrad by do f|'olfc

urd Iuqgrtrc on thr e3urnil that nclt$or a llttrtna lon oetalsro4 8nl t

or 3*t f Edrurlrn rtr glrdrfl. Eot{r of ttrcc poaalblo rcbanfan

puldl bc mc farcuro0 !y th ardl tlthfuu oeti,on, tlraa by othar

largcr oat|,onr ruch u totnrrllyl'renfrnjo ." rhm b5r th rcrt of

Wirtd,n arlat qt-ilorbn e eprd,fto ralt-prrutad loud,rsttm ln r
nubcr of aolwnta.@tl5frtD

ryIinil arlcl IlghGG oonsldam{ th rSnftud. of tnc sffiot of

Ltthtrn bnanldr on ttu rata d rcerrarrgcrt to br toc lsqgo Sr lt
b bc ilc b a mlt offcot otr on \f t uolrrnlanl ea O.Olrlt ff|*lfirr
brrd,rb olrcil e lortpfold tmero ln t,hc rrtr of rurtngmt"
n'" drooag| ln t*r rosn&orldlrr ntr sonstant rltb lnmceefry irlt
ornrntratlon, rlrtoh ttrcy alp obrarvodl mr onlstat rlth tho rrlt
dfcta obeolri fa Srn rrrt[o nd rttrl,hrt.a to fmoqJotc

dLsocil,rtJon d tbo nplmphffb rorgal
lb dac rtd,frrtty btrrrn thr rrltl,on of tfir Lssfo

Lpddr ln rorbn end thrr of tb. lroc|o -hloridn ln rorbalt*|,h;
tbr rtrl& n fgf f usrnlar bt f.cr nrbd crtr l.r llrrtlrr rrd.&ra

r3rlrtrt thr %f 
r rGnlrr
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tlr pael.btllty of a lltJrfun lon oetalga.A $*lt rohrdrer rr
a cpod.al easc of ttr \fet , ard lrrvolv&g nrclc$ttllo attack by th.

bdd. lsr of * lmpelr rnd clcotropilff€ raslgtnor to brvtry
gtoqp dbprrtrr by thl lLftlun lonr drrpt bc rc{Ut d ad moh e path

ngr oontrilhrto to tlhc nrrrrarrgcunt dranlrn lbrrcrr tHl dt d
mola$tllo atta** n rrrl..y lrtal.ls pobrl$ttm rnd hmor rprtlvatlon

I t}r &lbls bord by f,ntcrrotil,on of t*ro helqgm atbtil.trmt rlth thc

lltldrn oetlqr and moda m dlfforontdetlon ftol ot*pr Wpd of aoti.vati.on

feotLlteti,rg opu.rttcr of tb $n2r ccfranbu. (so Ingo fi ).
'|lharo lr e poralbLl:l,tf thet tlr g3rrtcr cffmtlwrrlr of tlr

s'2f rc.rotion of or-ctftflrllyl brd.dr tn eortonr ln oqrtfng uftll

tc soel o4ram{ d|lr that sf o(-@thyfrffyf ohlorldr ln aoctsrttr{lop

ta partl,rlb dfir b Lftlduu ton facll,ttatlon of tbc fom rototl,on.

(rvtt) F,rd,Hfl,gn &Fst+qos of qlvrlo. nqriir

ftr rraotlffi of cx-ulhyhllfl stils'ld.r dth EttBl ln
rorbcd'trl,h Filtitrtc probrbly tb f,lnt rycta fa *tdl tb.
opnatJon of onqrrrrrt Eo8, 8n8t rd Be ndrrrrtflnr cr br oblorrd

rac thr rrtr onrtrnll lbr all tbru Hilrrdo
!b frlrrt tF drafue rr\r mnd.0urd te Dc ot$ttebci !c

thb ryrtm rd tb lrtt r bct rrylaln tb lbtr fbr thc E$Bl

crtrlyrrO rff,tartloa rrstlm. lhr ntr ontlrt fbr tb clld,Hti,a
rrretLm tr rct brn d.th ercat eoarnoy ud ry br dltrbrtr{ to roc
rrtot (acr pqgr tl'q., ?0Trr ht Orr ltror ebuld Dr r grutm lhn ffi
(3 lq' end + Affi d4oDdfry on ttr brlnrlorr d tbr nrrfeorartr;lfrccdl



ff?.

rlrctlon)r fhrgdorc, thc nhtltr rcrtlvl{r of sbfos.l,d, ldr ln

Ebnttr{,lo Erut retrntail outanl vlqyl:to ostbea rnit S{rqu
oen bc ra$bfy oqrsrA and ttp rrtr onrtrnt ntlr an gfiu brfok

fABI.s IJU(

-rr-tt

rr(sna) -,?(roooc) il{#,,,.,r2(gfc) ;1[# - s?5(rsoc)EFsh,TT'E

Ihc otrl.orldr lon ln mctottltrdlc ls thcrufom fer mrc rertlvo
ffierde satrretcd oerton and o'nin vtryrll'o crrbon, thcn tila$rls lryldrcger:,

rl,th t&ls gubstratc.

rhe valua above for ** ttltfl rttlo oan be oorEarea withrtEr
tiat f qpl,rud,mtc1y l0r obtalmd W Vorrnn br tho rcrctlqr of

cthprlda lsng tn etlranol rlth ttrc aam arbatretr at !4.5oC" 9& Ifo

trrerrangcit peciuot reg obt,alncdl Bo

hr(uoet ) _ |
ErFZr=i6'

Thc ctbddr tgr In stE?raml tB ttrcrcfbrrl tpr6 rrcrctLw touarcb

ffdrogan thn tnrrds yl^qylf'c orrbon tn onlnrrt to thc chf.cfdc lm ln
asotsnltdjlcr Unfortnatafy bottt oUdnatfm rcaattom br"r boc

sirtdtcd rt on\r ona tryoretrslr to thst Urc lrtl'o! oamot br oryenrl

rt a wr tqnreturc end arc sbJcot to tha lld.trttono o'f thlsr ltr-
chlrr tt of,fld bc drCnd tnon tlro vrlrrc. rnrfyrra drta thrt uN hz(gnef )

rrrtto lffir'€! ! tra tqrcratr$ dccrceoalao {*rat at urfc a* m

that 
H*f 

1ffi rnd thercturc



tto.

tb chlorldr ion oatrlyrrd rcaotfdt |n srtonltrlh ilruldl bc cron

lrqgrrr

h fndfoatLon of tho Ffrrotenoo d U-rtfUtl erba€'trtrd rflylts
halld.s b urdrqgo I tl+ c1fdrn€on aqy b. &tefncd flpn thc rcrlc of,

Noqrraov m{ o.rrprhrrrttz tto obtd.rd anly r ml.l, amrnt of

cll-inqt{on prcdrot tlron itrc rcaos,on of lfC0dtt CCft r:[th T1trdrcd'doi

ldt tn rtbrd,p iiln nJor podnt bd,ry thrt d th, g#t rrrattottr

lb -oqlt srl,|D !n ttfr ooqand daUa lErt t. tbr rdAltr of tb
nftyl,.gruF tvihtgcr tt ttArcttrrlr\t prutLq tnil|'ttrlo uA ryFo\'

on$grtln d.olotr rlrrt llor tlr rtlgrl lrtr4lr
Ib .il,tdstLa of lvllrrogo hufib tlor d-athfbUyl bDd.&

nr cb.'s!.{ by tttgt rd b tb ta.ltiolr of tbtc rrbtErt rlth ltthluu

b$!d.da la eorbn.D to obrh fc .ltdntLB r b too[ rrtlc

. drtrlar for tb srrrlqgont r.Fil€fi drfdr beil rttrlril .{rlllbaluo,

rOrrrtra l'. ToLt ,L cryomtr bt av?crtlrg lto t'sro tb frotfi.
llthl|n D@dd. rl to tqcrrtre rna plse|la nd of,boirrf tb.|l rl
-S%. tb trhcn rrmotrl tho rC,tb rrdtoretl,rr litlrtrn tsrod.dl et -8OoC.

(S* Dqg. 45 ). Ito dqc rrr obarrdr dthln th. Ltdte of

lqtclntar tr$lFr

tlbrr qlpilr b br tta.r fotalbf. trl am! fbr thr rbaa of r
o€nf,rrrirlt rlfdnrtlon llrolln EqlAtilrlg tb h2r rorotl,on of

o({ttlrllyl trtd.d.. (r) lbr trnt{b lm 1r r pocrrr blrangG

nrllophtb ttra tlr obfod,fi lon ln oo*rrlrm to lt lwtfvl$
bnilt vfryUl a*lbn, (f) tb ntr of diltt{,m of hpdbrgr Lllddr to
htrdlo |r tbtrr, crgrilA rlth thc ratr of rlfdnatlon cf [ydrugm



ftt
!1Dd,d. {tun otrmthyleltyl Enddr,. fl1m tSrt of $;{pea1 ohlor4lr

b hrtadlm oo'qparcd rtth {tho ratr of +rl'dnatlon of Hrcg:cl

ohfortd. ftrr q-rtlylrllyl olrlorldr ild tt lr Lrrr rotrnbil I
brodf,r toil thm lill lrttr la by drt odd. tsr | @ that bmk odd.tl'o

of thr .l|dmtl,e pro&ratr ru G.att^e-ll'y sqlfrt thca tho

@ rraoiion rro Far cgtXlbr{ln - 'hlr roafly f*ffcr
frot bacl dd.ttm ann rlc clt'ilnattonr and (o) tlro cvpmtil,m

1roocfrac tbr rupral of thr ruletf,t on;mts of a rcstlo nil.rtro

frrn ib. lftldua ts?dd. Lft th€ Dfdmggr bmdff bahlrd rs thr aalt

InFrf
lb omlurts drlvrd fl€al ryerl.rntel Atr orn bo drffii abart

poaafb[ftr (.).

ttrr b*rrt:l.our of lgnirngcr brlldcc ln aortoru end rorbnftrttr 1r

mq:lc rnd hao bccn dlsotsd ln ylrlsul Frpsrr St Jrnr rnd hrytlrkp rtt
f,ottlptl and oo-mrbn.tal+ttTo rb erurrL omlrrstsn r! thrt thcy a!
F* clrotrrrlltccp hrt tlb onintmc ef ffah\y prcpr'rrn aolrrd,ms

drangca er tlr aolutLoru lgrr rtH,hrtod to tJE fbrrntlon of ver{,qrr

olglanrr aAfur tbo orre of ston to @ffi
of ttr rolrrat" fhr dtrnod.a$oB entnta flor fu sldr In rcobnltrtlt
gotd bcla rmr dlrtml^Ed rrlns frr*fy pr.rprn[ mltrtlcrrr

4rdmfn bmall fr r r@e rcld lhn hnArogg dlrldr In

a[polrr rprtlc .ctrutr. Fc qil,rp th. p[.r lrlrrr for hgibogm

Id"0. Lt 9.9 tn ror&nttd,b srrnA d$ tbt of &t foi. [dmga
dlsrdr.f lhfTf Hortrnrt Ly thr dlsrodrtl,m onrtntr ftll tbr

$orugn hariarr la ractnr hrvl mt bm nernd irc to tbc f.Btrb|lf$
d tbar oryanAr |n $rlr plvcnt;tltt rtrls thrgr rwtrf D tn*.Gs.



pf

b !ffigtr of hi@r Utd.dl. tn amton end hy&ogfir olrls!.dr ln
prEtltr|,b ffiat bc oqlur& ltmvrr, thc ntc of eddH.til.sn of

hg'{rugr bluddr to tgohrWlo tn nltruthrm te fests than that of

trydroeGn ahlortdo ead Ines nterrlrd tU Eh!tsr Are tlr lrttm tc by

Etrrlslrf }rrl fi:191 a tbat pa$lu.uty (b) b ffld.bhr rt r5 arro

pcatbb thet llthlun bronldrl rhl,ch f! qrttc Hglrlt usooLrtrd tn

mrtmrlTg b brg cffcotlvc fn fotdlg drhrrll,lAr l*r thrn r trtrrar

allqfl+"'t+afuo nlt anil tbrrrfon log cffctlvt rt prtymtfng ba*
.aetitoo, |9t

It ls udfbfv tht IdlIEr, tqrld br rtrblc at tho ls pasrnrrn

t||.A b wrpoatt tb rplatflc arymntr of tfte @ reti.o
ndxtrrrcp boarse thc If thilrn oa6rrn 1g ro snrll l rtrorur tbc atab!l!'$r

{ tttr oqf,cr hrltdo lott lmrrarrr dft th. rtn of t*r oeti.on end 1r

oryanamt m uJr brns lrrgc and ory*t".l9h
!b onltrlpr rrgildt4 ttro rbovc pelstb{t ttfcr qy bc {trm

lltoru thc crlrtn4 drtr.

(rrur1 onerar oqrqt|lrlcq

tb tto sqll.to c5ntla rtrloh ur tffiolvod ln tho greater prrt

ef b dltond.m ebovrl nnlgrr tbrt o+u'larA of tb Daoddr loo

ctrl'rrd rfirqgrct as trotopr udrqgr nrotton d th. utlydfyf
bd.iha la ro.bn td thrt oqrrtrri of ttrc ohlorld. lm ortalfril
@.nl lnbp cdangf $radlar of ttrr nt[ilrlJyl dlrlib
ln abalttthl rrc rld,lrr tn Dtrrlanrr lbrrforcp tlr nslts tE
tfir ryotr ttrdlffl la th|r ppJcot helr enflm{ tlrr rryatrtl,m tbrt



Pfr

ttr vrr{rbl,c lnurlrcd bci.c tb tro IJrlE r tlttfcrrt rd?.ato

ltd.dr rnc cdcn of tbr ss rlrrnt ofrsa ind Attftrrrnt nnfroghffr

rrd ffrff tlilrB1 ttdsb en dm of, ol,il.Lf aldlrr typ. - rilili
mt brrr a lrrigc dlffrncrtlettng rtTrst cr tro mbrdrn qrattng or

n tbrlr rrlrti,rr fryo'rtn*
fb mrrr d.tdfcd frrooti'gatlon rbleh lur D.a porcfEr dfh

ttr on atrblr lnrfn drlsldc ln rorbcltrtlb ead #,th puat
ArV rlbdt d rndgnlrp crd rr ttr m +TrfstJnd r ltt ohrtnbgrelhr -
*foh cnrhhd t&r ltnlc rrngr of lrnr ratfa to b mrntr[y
nnrDoA, hil oontLrr{ b ptt rn of Dabevtqn tbr Enef rwtilqn d
tr fr arbstntr typr tllil Drll ralmfn nlgloopdlce |a {fpeirs aprtlo
oolvrrtar rl{ctr rer tdloetrt br tbs rurltr of Erghnd r&dl flrgJue for
tfir loonl|o bmddr. It trr rlp rrErdrdf tb ilrta oo tlrgc
rrrctil,orr 1 rlrlob tlrd,yr nnfcojhilllc rtG e r rrbstrrete DooEly

mttntd tb rttr* 6i Jl'-bdr{ anihon rail udrntrly hlrdcod or

rtrdrud fu rttl* m rrbreft albn
brqrcntl5r, th|r DroJ€t hr rctrblialrrd tir alor ntr of

@ rtlrct rt por{y rotl.tatr0 rfrytb crh (er ililncdl tn
Obetc I) |l lmlo ffi rxtic of rtfTllo h.rldl
orysri ratb tr ntr d rttrt rt milrrhi arbnl rttb nlsr,t{y
hf.dnrn oF 'othlrihrti ln d,fylfo oryr$ rad udrndsral f! .f$Irt&
oqrdrr It hrr ds fwfnrf drtr tbr osrj.grrntftrt{rr
oryrlra of nlrllrr rorotvltfl fmlvfs r O'mrry E nro|{nr

r| rrlf c bdng rD[r bqrm thr rrtl d @
rttrt at trtr alllfutt ttpo d ouibo tlor thr. r'rtTrl r d;latl,m



'r.
ln tbl Ddtrilqr sf, Uf ryutm atrilil,ad l.a ttrl.a DEpJrot fllr bt
d ltr Lrorto bruuldrl onrtrtf.ry of a dmr (pnilJcrrnt rlldnrtloa
lrrcti,an Epryf4 tb @ rrotloa of lhc otrlrcfr hf
Gtrlilcd th c*rrtrm b b. atlrbd to tlro nta of nnl,cqll[trlc

ettraf on tffirr lfbrrfrer th. tebtfrr dbdrstloa posr$ilr fior
tic bdlrvLslp of Qa c;ntn oqrlrd of llr lpnrd.c bruld,Clol amlyp

thd hrltdr toil r$r urlr n* urfrofhllc rlth rl1lcot to rttm& et

hyilroggt ln lhr oc@ hellbl grtrr sdfmtlaa nd r
gintftatlvr €qlrleon $,th uskophlllolt.y tqrrt or*rbn frurn tlrr

lrtr frr q-rlhtlrffyf Olorlil la eabaltlil,lrr
Thc amlty tbr r mltut of lm ruC,ophllld.ty, htgh atabff;f$l

ad lor ratrr ontcrt fbr rtrdlr of Orwp E EnSr neotl"or lrr ttlpolar

qrrutila mlvmta hr brn rhon by {&c rrcrltr fc lho nrlstl,orc otr

a[yllo drtcldm ln a[rt]yl rulfboddr nd dlrtttfltbrudfi obtefupd

ln trr prrtt pnJrotp rnd Ef tlno ohlnd, bt rylrnit rnd ltgba
ftr ibc neotlor st or-rftffrD*|rl Ansrd. U stur.t$ It tr do
d'Snffcatlt ttrrt no 1rrf, of agrf.c{,rDfr elr rttslhrtrhl,r b butdlm
nr Sacrrdl o tDr eburbgr- lbr r4rer rnrlyrr c:lral crt
Crrltg lb. D;t{'getl,a of il,D&yf mrdrodd. rnd .llrrt[ld,fdib
lt| b rrd,y rhcrl otr Str PruJrot. rr hltnfa Crlorltr fr lWrytr0
b bc r r@ dn tn DGrth d th.ro rctr'$.f iatfl6rUn tr* rillu,on
of tr Dmetr of o ttlFntls nralioo ngd rt bc r$rhttrl tV
d[hd,ldr ln fbrntfono

Istb h r{ru1rofia1ld,f. raotlo Dalnl rd sbnf|rlf..)

ttr.lf rlFrc b D. gltt rtrblr md mdrhniilr tonr{r rrbobrtr
siE fsrU potqra perloab rt fatrly htgh rcroil,oa @



.pl
Ihtrfumr thb rri[rq rqn rdln mrtrtl,C d ethr trbrp
W rtltr ln rorbaltril,tcr It Dr of ed,ffigr Trb1;

&r rtrdyq rwfi.m n{ltfry lsr &vr odltilfll il rrd tznt
brrlgr d uurrr Ef,8r ruotlm olrldfi.d rr Orugr A rrril E

It lr do edtr p$rnf ihrt rotenftrlh nrlil br e rrrftrl
o&mt f* tfr rlcr$a l.ilFfilrg nalrdl nref IhlLnl rnl.y;
Gaup C nd Ooup D tt! rn€onr

I



3C3e.

^rDnilDr

Io rortbbtle tDGfllrtlo rbort tb. uturc otr thr trrnrltlm
etetc for tbe Bt4fCl oetelyrcd ellerartlo rcrotto fn tcrnr of
rreent thcollOe of tranottlc rtetc typor fa 82 rcaotlarl ;lhlo!
lnvoln Yrt?lat dle8rror of bed-ilLlag rait bod-brrrrktag la tb.
trrarltlm rtatc ead tnneltlo rtrtcr rhloh berr ror of, tb.
tnnrltl*r etrtc ohrrrotar of en gpa nrbctituttc rcaotlmr??S#?A

1r gocrlblo urlag thc drtr obtalnrd rn thle DroJaoto

A Yclt rcoent tboory edvenocd \t lomlall hrokloy and troylg?z5

to eaocrnt for thc Btff0l ortalyrcd raoctLtctlm rraotto d
5"{tthJrl-2-otolobrrcatl obiorlile ln aactcxrttrllc b of acrrldcnble
lntorclto lroerlrrttc le portuletrd to Involvc a "rrn&lobtr
trrnrlttcr eteto ln rhlch e ohlorlde lc on tbo oDporltr rldc d
tL rla6 pruotcr raomlretlm of r .g$ dllllo oblorldc oolsoulcr

Th. Llnlttot aFc rcood-ordrl bt ths rllylto lrllrrulglnrnt ooo.ur!

by derrtlo of thc ortglarl ohlorlno nrbrtltumt rethcr thln by

dlrpleolng thlr subetltuento A rlgrtftorat ooatrlbtlcr fmr tblr
lrohraler to tb. trmrl,o rllyllo rlfnnrntprnt ncaotlll of
poorlt eotlvetrd anbrtntcr rr rD tatcnrtlag pomtbllltyr



Rr

g#E[s,qf

EFru$qSUpp nmrrqfltotg oF splfnry

I tts4n!

(r)@

ft I,DrXl. oc I. f L prodnt nl rhrtrrn rlfh ntrrrbit

Fotrrdlr hrtuOnr eclnt{oa (fl A"/fftn ftr ft .d), Cfn
our urytru rodn orrb*rrr (rc0 8n.Aftrr) ra drrtilud truryh

r I tbot ffi cllll Dffdth gI.I| bl.lorrfolrt*'tll
D rtll brd rr d oarnttnl drlign. lU Jfrlltr rrl grna0

dth dllmgr.rr FrrcEmrrl rnrln.AUp W
fb Fryftf rnil thr fir$m lltr b.pr r 6Llr8f.ft rt ?6o ur n
olJbs fbr tlrtlo nrr (ut D.n r 8l.dhf6H.)rt5

!h|| Ilrotlc rr ltG G.f !r {lrcrrrun flr ilrltiltr
nttll*ar (!l-fo tr.Alfrr) Uma r F-ld fq rnnrDtrofrll
?r$.r olnl rt l,rt trr lilr In nmrl*t0lrrll

^l.l fb rl|lrrtr fbr trm ArUllrUil u ausff,y aHrl
rfr SDr tsrftl'| lt lr o rln d coflf ll b r hlnlr c
rlrr sf € rftrft frrr pA|lrr ltr a&r n Ud b r
rt: d q dbfs rln Sn rttrfii b r tfr* oatrtdn ltrltffir
IrGtrl't, b r-Yr ry rnlllf lillrl d r5e



s
tb drlillfufrr . r nnl$ effmtrrt |rr t0 d. ttrtrl rfilof,

r11r1 cl6lid r[th Sprmd rbBprn (rfffsn gru.) rnd rtorrdt

d0rfd fb llshtr ln tDo alptnu bp;Gl.5.gf.4tr46h, lDtt r trtLtO

(ut hF . fi,ffitmr tlr qolt r frtll6)r95

I 
"olb6r 

GA.* gf ftc lllf|gl o'f t tl1f 1,rc6t 13 csrbl

lfdo dlgzlg froorfiuc !l srpctrd b gfrl r prctrot saH$lqg

rD tra S ryr of rrs pc lltrt4tl'lfl ktr rt r ob* a ltlrl
Hntf! rrtr rl* ptrrat thlfi hn hrr .l|ril It ttrst ril tfrr
usafrr C|rttlbltil ttil ilorftonu pabdfi Eil clrtr{ crt
ft.!. grm fahtlod. ntr cntatr d,tEn rycfntaf ftluF; (d.

hnr $r {l: Io na !l}r r'rd|cetlrt trr tnDrttr d rclrat to tr
llrtlnaf$ Iilrtrugfrblrr Hr niltr bgr{bor;l,th tfr.

rtaH.llty of, d,\il cblc4d. ll llrr mlrurtr H onldrrrd tp b. 1nuof

Qd thr sr|[ poortn r rrlldlltr;rr h $r rdlllot d rdil
rtr n lnstln $rt r rn trHc lf,tr

(u)

!b. LB8. FTSI rra HeO ud4 h Clf,fmt rttoir

(d ft n Dr.od truugh r olm d nlsrfs alm (il!d.r
tr!. fr) |ab r rtilll pt tn tb.e Clrilff.t Grql|b r $ flct dnF
D..fd AS Sfru heHnr, Sr nlfrl Frarrr tn l rbq*rm d
attnfnr tb dafl. ffrolls rtr mlbebC for Hriln nra

D.n . Idtrtb r rrF r f&li-t$tgfo (tlt brrr r ldfutnnr 1

rr$ rpr r f6r5$e5t'b)tfotsft t8t r tlr?6o (ug trt . l.tlEf)t



rc
h rf of 4D018 rrn$+l4* lr r !0o{ ctt*ln

d b rtrlty rd Qmr d tr sdrrotr .r tbr Dlrl f|lerdarplfr-
o+nrrlsn mht L rrltr (f tftrtnlr)Ifl. nrb br nrrrfibi
fil! rollat Uf rrryttrU,frtfn rad urld &o nilU4potnt r I
catGtil of prrity.85

tbr rl,tl$rlloilltf ef bSr d plrnt tr.A !n thfr SmJrot

il'l {rtrldnd rl,tb r Br{rrtr W ;;grntrl flrrbd d,$l

dff d|ru6rn |e 1rmt WtrH of rbpbrlo D|rtrrr

(f) tb olrtt il dnrrl rAtb rl,clll cld. (tFAffrr) fr.
rrrd, hrr. rld tc lUr{,ff.n fin ltr thurtb $. I fbot

{froilfmu,nc olnl u ilr*lDri fn (r) a;6.8f1 bD. o f &!olob.

0rr) nrffi
b LB& Dlrilct r drlr0 rrlfi tro dl,fluut r{bilt

(.) *fttr DGilLtF17 irylt snF uSr0lurr rorfln nfnfrtlrlE
lt r Frrri tf,uqg! r chn of ntrartu r|rn llb a rt{ll Drf
Ga ttm (l.tllbd tDmry! r I tbot ollrn pGrd rllh ![rl t8ln;
rdo rrilfl Frillr ln ra eD;lhrn of Ufrgr.t tb dNAt
flrclrm rr d,rrcta fbr Inlr brr ' 6ftbn , blt r t+lfif
(ut bn r cftlpn, lDst r frt5ilrt8tft6

(f) e rlr'rtr 0& dt fslrodt ftr r;*rl hull
rntl ra tDrn |l3tllr.a u onltrt rrfr.ll0



s?.

(o) h nfirt n rrrfl,rrd rltb odo0rr dll.d dlr$ffrt
It rrr tll rfinol dS fFrb .rldr oilfd. rDA flrcBsh0 r
lslDr0 fn (r) rDcul

(tr) Lr#l'

litrd rrr ilrlDy Sr rgnrsrnEdnF rffi of hd
ad u*rrrrffi .m Afrfl,Ifrt r|adrr' rlhul rr urr0 Onorfly

tbr ro FEFofrr

(r) r'Dt+tif

fu L&,I. Fcnrf (f.n r t-tt) ru dr*ril tbr lnta{rrtne

|4nrf$r bt lb*l4 p d. dth p d" of l$rti.Itrd nE nd tctilq
ttt t4rgt lryrr nor lurrut Eal Olorrfi bnr. (ltt br. r *trc)ffi

(vl) &,

D LBf,. roibot (Uffff rrlr 6o.Cft) n bfC r Sot
br lat1151a 1ry11rl,til-. (llt D.D. . 68.ftfrl

II &nr
(f) qr,rd Uffi€thFnl

L nfi drh|l ef t tn lnr (t I{aN r oor} r t&|||
rr rtsllilr pfU rta'b rdllrt|,ffel hA r I ft.f
-bDddt5;fru Dd,lnr rtrffl;srrrr lr a rEqlrl



n
of dHp. A tlg f dlrtryfdn rrr rdm b &. rrtll lpt b
try b rrnn ffi.fil !rnlr nr ffi.e Srlrugh ttr
odnrc rd frr rdrul rrrrr Gl.A fn lor rrtrr. fll tobtr ilrr
llrr.A 6tb rf,tlm gtu.l ID. qprntn hrt t a rturral d.tb

d$f$. Sr EDrtlm, *bllnil tf rtr rd l[.Uffri m51 Dr{Err

hl4 ltil,r{r b rerr trror d d[ trnltrer @of
tb 6dmr ln th. rilll Eot onrrrr{ Arfrg th tollrotil,m of thlr
lnrr

nVlforf ontrntr for tr 1uF fm rErr r lbllnr

s<ccSflr$rl ohlsl,db U@drrlib
b.D.

brt
bp.

"os

(tttr b6 r rrltaor*)
(f 9g r StDr r s)

(ut. b8t r f,tI6-p)
LErrilr)
(rao, rFr tfbr r'!)

. !t,5-5n.dtl$F
r frlf8D

E tlfitJbfoneE
r frll$

(llir b.nr r Ar8.It &4?h.) (frt b.p. r t.|frtfrOt/tfZU. )

b f!r$n lrr rrrl,freltf glffitor fnr|l
Ft ltt d tb nlnr of otfirr fTlryISn IrS lmr nr rt Lrt
,*4 Frr rlth larct b b prn of b otc fr- d r ctr
fr|tt rlrl IIrbG tbr tnr frr rrF. rbrlrt Ot

A ffirl pmCntrFr nt lH b b n rtsb OrrI{
flrctlntltr r lr rrrc*fC I ctrt rrtrlr.ff blb fndrrliln
cf tf,r qdrnrttiffid trr U-ilnrtdbccsr
|l h r€ll Dot



*e'
(u)W

LD.E. dftf 3f,lmtdr n Cdrd d|lt rnfi$lar or|oCrn

rhlclir c lgtgln rltutrl ffltnli thSI fqf glrlr noil, d
df$flrd trrlgb r I fbot cfm ereil rttft gtrl brflorr !h

d,6,r ftratir * ollrstltr b.p r l!.g-lt Oog/?Sflrr I

ntDO r f r4f o! (ut bn r fA.tr{[rg+ngh., bS r trfff6

(fir) rmnltfrrm!+ fttcrrih

,ffi

rb AL& proorct (\m"Hf) nr ryrtrllrr.a ftu
gbal.|l|l. rnal rbrrt la r ild,sbr h thr Drrno of n@sn
ddndfc|lr

far[yecr fbr lrr cbfor|r mbnt of rsrfrql 3ltGf E!
C!'Lal ont u ftffsrr I lrftSf. ilSht of nIm, r plroi ln r
nlr gfrf lortl tfd hil nrwlnnlf fro rddb.il Sribrr rttb r
nrlr tettlr d cpr !h. bat n ltr Cnd !a I dgfry Fdrtif
ai tbr nltd r H.il, r ilrctDrl ln lilllfi lII, ch||}b III0
*b lort rd ftr aby outntr rcrrr trutErr0 la tr dgrbr 5 t
rrnf. b$fur *lrb rrr rnllghrC b Strr tb rdfm ef rSarun ntg
tb rrlt r lba rl. rry rttlb llet4llrt rS b r rrft*L n&tr ln

r rtds{ flrl rt rllentr rrrr lltrrtr{ dth rtnlnt rllrr rd,trb
nlstlnr !g tfi rrhteso rlbdg b lrhriln fD. Afrld. loo

snfiltfoa ef, L nlnflilf ttt

rt of rffiur rlt r SlFl ! *Ome frt



tlt
Sfr r rd. Ep tc fOO d'r of roldn d ,D & rtt+atr

;cr tl.tnt[ rl$ rl,lva dtrril..obttn (qOlgtt)'

t|hrU,nl tltrr r f&lg d.
&tud tltil r lc.9{ d"

"'ffirft6fi
(rr; ,cillcElfl,il{rufl.nltn oto4p+F

Ahlrfn 16 fOdffd BLm H frrrrna lg nrtrf|rtry r
rrl|rnr nln of u .erarr Ftrr|16 ef EtS l|ttr \m rollrum
rd rfll4 ttrr dsbt of \nf nH b Slrr r ltrltri .rlt of U
t|sdrd mrOnc stlrlFr h nlt rrr t'rlrll tU ;+trtlas off
tftr nlntl rt ilfr tryrntlrl dtr nArcll Frdlrr (qUrt 1qr[
la r $O A. Arr nt|rf rltb e qilrb hfbr *b .frtllbtr n
cffrotr{ la r trrp oCrA fr lf{lll rln. lb. rl,lfl r FryC
ru,rr.' lr .aal lhr {rr lnl qp ln rrlmttr|lrr lurclrr rd
ffifirrrf to r tlrtrr tt n8ffi rrt r;gonilrt cfi tf htll
tr trlr ll enE-trll rt r l*rnfirl frfil $. Do$l4-I;l|rt
€f fb nlrntr Lt1{Cfr6qh h nr\y rU U. nlrut ht
qecrfar $r tltriln mrCrltb I tS ffrr rnl tnnrtbrrl
b rrrrlr H,clbr li tb rrddC rolnt n u*f\1l' FTd
dl?r r ftrrr ortoOc rbTUrn Ftbd,itn $c $frt b tb
Enbrr rilol n ;sIl cc ldl tbE lb reliA b tur

b Cft rilm|fn nl,t lr lhs rrnlntdlltr.l lln ffiD
!iltilb ril nrfyrer fbr oloaln snfnt, r bclrl. ftr truttr



tff.

ryo' t O.Gt

D nnf prrltlo la rcnl dtr tb rqgufrtilfl lrtf
Srcrri |l flr frfll! .tr thlr fryrUrre frotpp illd ltrr e b!l-
rrfr of l.| r rf y..t ru

(v) FqnllErrr

t@ tUcroAar (ggn UF mlntlm) rr trFdtr.l
dth rlrd,rrr fmfdo F|i (7rfr'mliltlm).

haelutlo tcf ttlfntrl 5 rrltrblr ffi raA th. G
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