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onnrabd gmd conelaroi b.sftn Blendins Re
:.sh O.t.ne Number (Bo\l .M the hneti6 ol
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lrted n@ m hi5 oftl,hon srh BON lirk ha

alo d'nsed lhr r?hbunrh'n b€hcen tuel re'tri

rivitv ro lTek 5d proiv rrdiol isomerieiion'-
rhr ,vdlabl. rare drta on p.o! ndicd isc

nedstion wE &.lmined bf Bald*in $,ll{ md

osolke* usin! ft.duiare techniques rilh end

Droduct mrlvsa s $eu $minal *o D$ I'e .unr
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h6 th€ r*in rdvrlrser thar aU H *oDs re erlu'f
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E.iane lo r slorlv rerhns llr + o! slnem De_

omposibon of lhe .adr.l genedtes iebutene'

(cHJ:CC!r- (ClI3)3c = CHtr + cH3 (R]l

*hile rhe forDabon of rhe p€rorv Bd'cal genenres

3.3nin.thyloxelan (Duo) nobu

aim of tle pE5enr paper n to repon such rnea
sur€D.nb for th. necP€ntvl radi€l

The bsis of tne techn$e k ibom in sctuDe
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rhe ratei.rentnBs sicp r this !eque..r. its nr.
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'Oe rercl'on \6sel 6 , he.lPd shnle( nftl

ell. t6ed on r detsn de<nh€d  

 

d'hl '1"

{heft.'o flr €ll ha rhrce opti',j a6 n 'rlr1

, nchr usl€r. ffneJ srh I tut.l ol s rp"'tn5il

sndow! krled Mth wder.sl.d o ntrsr Te ol

th€ a6wk uQd f.rd€ phdol\{6sd poh€ latr

h"Ds {h'ln rhc nuoftana $

tlnd. vertical dh br_ a phoiomultiplicr ((EM,
qsl3OKBl *hich h.ed th€ punlDe po*. Lighr a

e$ ; the pbobm'kipl er .- 'ir ! lensins led.

sh md in6rlerene 0lld Fntred on 303 nn The

luhon v€sel was heated bv four 400 w hish dei

sftv cdndge beate (walld" fiEmd) emb€dded
in rhe eu edb Th€ lemlfBtur lE monitored

md ontDlled by h{ cbtunel-rlumel tt!. K rher

nNuples |rh€mdd) inserted insid€ the r*c
n". v.s\el aho"e ud belo* rh. obse^dion re3'on

Th€ nd of l5es thrcuch tle ell *as onimued
lN tlfte olibaled n6s floc ontulled OJan FC

2i0) $sush shich helium o*sen and a CsHrI/
Hr hixtu; ere 0Ned Ih. ove.all llow rre *.s

mnhlled bv an eril nee{Ic vdve Dd th€ pEsure
jrside the ;chon "dpl sa monitord !r @!€._
nM@ mroneled (MKS auhn 0 l0'ud 0
ld Tor The o\\sen pr€$dr {x vrietl bctu€en
2 rnd 250 Tr ind tht hel'un' d'lutnr nre$uE be
deen 4m sd lsu(r Tor'

A lmbdr Phvsil LPI 105, qdmd hss. oI
cnhns i !,13 nn on KrF. wa .mploved 5 the

Dhotoivri! surce rnd r Nd,r^G puhled Far@rct
doubled d\€ larr (spadron raser srsrehs su00l
rs used d the pmlt l6er TlTol *dn€r prr

ene.sies w€re 50 !00 nJ rrh r shot lo $ot vm'
ah; ol <5* Thc Nd,Y^c laer $?s openled at

2!2.3ti nm on the Qn3r l . oI rhe A::'i ' = l)
- fnlL = 0r tm,bon 1\"rtrlsnentntod w.m

lc .H , ' l l  =  ;  10 "  " .  t r nd  oH l -  =  l - ;
.  L0 ' rm  T ie  ' n re t r nh  o f . ! ' h  l de r  r ho t  \ r r

homtoted dftdlv tor e{h lnt.r berm bv drdins
rhem. aftcr lsvins tlF r.mhon ve$el. on lo .u

vettes lilled {lh dv. slulionr $e rt.nsiiies ol lhe
Esultins flnor€ken& !i$ak vere neasured urnlr

Dhorodiodes Th. sisnrls iton the phoiodioJes and
ihe Dhoiomulholier w.E capt,'red bv r Ihr.c chrn'

nel, sltcd srmpl. rnd hold niem dd {oad. \ii

{ amlosue t, d€ital onFfrer
nter *n'ch.lio mnrroll.il ' l,P nmins elu€ne\ or

ihe l"*^ $d tltr 'ofL mtl lrcld $ne 
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.ollechon rd pltF$ins onsi{.d of dennins a lo

t,l nunbe. ol time point. 3t predelincd delav5 El

atile to lhe plotolvsis l.tr. sith a siven number
nl snd6 r ah tmt ponr TrTtcsll\ lrxr rime

N,nb were dmplo.rd wth 10_5110 F( int€rpoinl
a'me. ,nd 31Lso \mnli\ r a.h tmc p"trn The

6nns of the bsers *$ thcn onttolled e d ro .c'

e$ ihsc sdphs a.doml\ \t'hen &la collaiion

ss .nDDl.ted. *h fluorcne lj$rl *6 noF
-'ln.d 6 rhe exc'ner Ler md donbled dv€ lasr

rqn,ls m,l,n A€mse ulP. "ftne emPl€' n mh

;. Nrnr. The ipml.orrl pohlP us h.lts€d br

noi l;ar hdr squrres ffhirs (* b.ld)

Resultr

t hDrcal ilmressne rempodl prc61. r rh$n
h F,; r fi. d@. od.snd\ to dft'le lo$

ulOH md redun srh crfl,,l 5 dnfffled hoth

6om ik temD€EbE 4d Im$uF deFndens md

fon mdependenl erFrinenL\ rn *hich oH *6

zenedted al 193 nn fioD N,o/H,o/He nitues

imls$ ot d€ pnlih onfm\ 3 bierpon€ntizl fom'

! o H l , = 1 d p 1 l , t r + 3 s P (  h a

If redion (R3l n tbe Eie d€t€mining iep m th€
({uenR s€nenhns OH then -^. = tr md l

+;uld h€ m'lep.nd€nt oI [o: md oI btal prei

sure. Ficure t denondBt€s thlr ,{. depends m'

rh*lv on loJ rhNing rhft this pr€:umptioi is

,nmrRr { lo" Lorl rrloJ md t, bcmme tum'

s.abLe in'l (3llr m!( h. rdgnr?d sthi" lne
;adon ichene. Und€r the* ondfion.. rhe hhe'

dep€nden@ ofOH n given bI

loHl, = d{ (1. + hrerpl,t rl
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Fn. I Tnre dets €ne or the olr LIF sisml

follours phodvrs ol n{ p€nhl iodid. n 4 n'i
lcsuh5 (rv"age or sbobl

- .oFl'nrd le6r lqtr{er li
til .me Jo.ndence Lc.H','i = 7 x lu cm '
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p = r r + t : l o r l + r : + t r

ErBnn.rbl ldus tor I I and rr

1 = h k r + t , t 3 + l , [ o ! l t :

l. and l a'e b.th neq.tive
Under lhe sp€nncnbl onditions enployed ll

> ^.. t s th* thc lem r dp(l i)* neeh(lble
lnd eq.ll)rtdues ro a brerFncntxlsnl Ih. cr

Do""niia e- i', ,rr descnt,ins lh. build up of
oH a.d thar i', l6t de$nbns th. d$\ ,r' \rnes
qtl lo:l kndine to -ri d hish lor and to rl :
+ h) ^ [1)J knds lo zen $e iu]l lineii. \5ten
lRl 86) Ms eFnin.d ning numeri.:l 'ntegnton
cmd rs@Denr $s lbuid fith ihe !npl. brr
ponentid lunction

F{ure 2 denonnhks thai ll. sho$ rhe E

a ed deD.ndeN on lor dsedins as the oi

;se! prc$uE n inde.rd and rendins to r hisl'
oxysen linil Th€r€ n m!'m.ienr f.idmllion mn
trined iD rhe loll dependene ot A' io deremine
all lou nte panm€ien. tr lj anm a ffl k, rhi.
d€p€id€re. Hosever. tr ha .{tnrlv b.€n me}
sured di€dv bv sla8le d dl" orcr the lenp.n
turc rdse 5dl-650 (, thd Fpoited liihen'us pi'
mnde^ for $€ hisi pres\um ljnlbns nle mnsbr
aid a nedns ol de*ibn.s lhe presuft d.!'tn'
dence simibrlv xi ., ai" have de$urd t! be
l*?.n 266 and 37r X Frine (r = 9 I \ 10 '' 1ry
lm xl :r .iJ nol(ule ' s '. Ilese datr *crc
uied ro pn,ide e\ nat.s ol (' lid l: under the

riirnt evein.nkl .tndirio$ rnd Fig I sho$\
; li( r. rh. datr usiis .quaton i2i sith t : and tr
r. vrille prkmeteA Tibl. ! lns the renndrg
nre prrrmele* lt sr5 nor Pos
[ , l.s tenDedlre\ brtaur (33r frn']in th.
n; deftmtiini {ep $d d ih| lo"€n lo,l .r
ploled rnd the h,sh osEen on
tote rDolie\ droushoul rr trlso pn,td dific'Jt !)
obhi', Fluble drtl !t ld lor ;j'{r r. b€.luse

Fr.2 Plor ofr. obhned l.on, L'lfrpd,.NLl6r

ro the ()H prcli l lr 'dsur lo:. ?

95% conriJenc! l inrs. - .on hnLlr lfrn

lFurcs l it lsng eqn i2 {i l  I r atrd (, - u[ble

lmn r\ L(): - '  $l 'cn I :

"Foo  t he  ̂ r hen 'us  e4 re$n r  l .  =  r  2  :  l 0 r  exp (  l 20k Ino r ' /RDs '
lXe q"oten .'tud i* rll. 95* -nl'Je!€ lm[ dd.mined dRtli ton rhe dnr rn,lvsts see kn



*hrf $e emr re rh. r, \rtu€r. Thc {.kror
, n r'md ssrermert lih BenenlenimiF "The

-r'*i.".'i"'s]. (t23 = Lor kJ nol ' rs rhr Nm
or lhc ,crivaton €nerd lor H abst *lion bv I p.r
os $ddl od ihe srrain sne.sy lor the rins Tal
m( the dah ol walker d olri aor HOr + C,H5 1E,
= 35 6 kl nol i) s a nodel rcqnnes ! faio €n
*s. .t (37 I lo U nol tl *hich is slrpniinelv
hurl, Lr a $ m€nberd nn3

frc 3 ^rh"nr pld for ri

ot lmiiltions m ih. hne F$luhon of rh€ derecto!

svd.n. so !o value olk : s rponed.t lhis rem

FntuE ether rr qa pi,mr'l\ ddcm'ndl lmn'
{he aodo&h b 'he h'sh lu:l r
-r;i &p*nd. "' th. ..-^. 'n ^,1 rr lN loJ
{nd n moF $nsiiv€ ro the inPU
moE mdurate of shich n tr. be.ruse of the nfrd
ft, .idnolate tbe exDE$ion of L d ,l'' to hqner
re.p-;hres rh. ;"edt.t* j,r k : ould bc t

i*ure 3 {h*-s an anheniur plot ft' (r $d ci'es

* / r  i  =  r 0 ' r r ' , ' r :  dD l  I  { 51  0 .P ,  r  r o ' x / I l

A oDo*sor ol rlr .lpen'rDhl vL'lucs or fi = A,r,/r, hd or rhe prrJnder rir rna A fron rhe

nre5qn wo* d nom rhrl or llkr"r ' d

Dis!$ion

TIr dnrtl' iF sured values of L ft ompa.ed

rr Trble I {iih rhe vJues .ll.trht€d fion rhr Ar_

rhen$.xpresiotr n.lh,nendeJ t. Baldwjn ,r dl
'h. nn seb of rale onslinE difer b! rorc thrn

i l,croi of l0 ne dependen€ ol ,{' on l{}:J rl

lo\s u5 io DoLe tunher inro rhe onsin ofhn dn

ceoms in. dndlv medured qnant v h the

^;".id, .l 3,1,1*" . r d/"* rh. dto 3 = &rrl
{, [il,lr ll .hoq. ihP \ajud ol3 cl "htcd ltum

ihc ql',.5 olt3 and i ! dPiermmdd in rhe pre\cnr
ADci'mn* to?ell)er wnh lhe litaturP value. ol

r 
'""a 

l. n *,i a*-.i""d . t*o {rYs. Fon the

dDom;nal ulRs ihem$lver rnd lo'n thc be*

ft tiihentu.xpre$$d for a3 cive. lh uncr
'rnns tr, r r'd t a"d "' rh. I't.raruP \J!d

L'l i rn.l ir rh. jcRm.nl

,nda,nl ,e!,lr' rcn'trrP,l h' 8rd{'n Li r'r r'

rr l ' l l aqFncnr $'rl' ihs- rnonrd h.ft Ir' '

dr..r.urn.,.. rn'. ircm rh. .rl!., ofI an'l l: <m'

Dld; b. 8,ld$'n .r a/ io.nlculrte (r hom th'n

i,'r*rc"ut .***.ot of R nd Fimfll\'

^/10 " cnl 'noreo,lc ! ,rrl10 cm '

T/K

c, Flar the dnr repon{l r! l) l! I 1ro! h ' l ih 'di

i, t '- ,r,. I . *ri '- *..,.a 'n lnn, I ara dtr Arhen'�trs evrc$io 
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lon l1 T,ble ll ptrnE ' ionnrnsdtr Tl'e \dl

ues orl, aF 'n so"rall' *n $r.l 'semd,r whic

rhoF oi [, dfer l" moP rl'M 1n urd'r "l m'c'

ninde tulh anrnhns lor rhr d',lPmnrt 'tr 'hc li

nal dtinats oit- Th. a$unphon blt rren.mde
i, the sallis rhai re!.iion (R3l i
,l.r iht p\ncnmai.l N'd{,on' ntr tlan\P th'r

-od\namr <rb'li ' of 8ur inLl Q')r)H rr'l"iP\

thal ! , > t". !, rhlr nFedihilia r oih cur
?*trd !rl|i= L + llo'l5r > ( 3 rTh.li '(ror ol

it illoss io; r.veB'bilih 'n rerhon lR;lr The err

{hKr hr ihe hrd mequl'b deriv.s nlm llF *!rl

ol Brld*n' .t !l' ljunher "trk r n' Dm*re$ (o

ien tle raldil\ of$r inequalitv usins dt prPs'ni

"lil 
**-"" " --*- *e presenr iesurs

w h tl; equiliLnu onsbnb dr. oi slagle .r dl

nFv did nd sbdv tne ndpe.wl Fdiel. but. wihin

rh€ limiis ot cmup addnivity,
onFrd qth rhdr d,c tor C,Hr rh. $ft me$jl

H rbms 'n C'tl. e rcplaa{ b} cHr grups on

both r€rdlnt hd pnduct sides oi ihe R + o! =

RU" eou 'Lnunr ThP moi rlpropnrrt mmpri

ion r i. GlolaF aHr'2!8r rhe enrhslp' chrns'

uf re&non tR2l $h'ch d bc .ffdd f'll"sng

shxle .. dl,3 lhmush a Thid l& .alculrtion

lH:dr295 Ar-129{r
3 n L \ , l T i + \ =  -  

A r  
.  

B

rhere ll reDr.lenb rlr t€mperliur. deD.idon'ts
o lAH 'a "d  A5 ' sd  d .p - ' d . , ' r  A r  r  l < " : eh  \ n

euurr.d r" rh. 'al'tr srJ l' \ldcl. dl ,/ ln rh?

c.H. eau'l'briuni lt)l I nol ' Ii 'r and rh'

r;rlo;e.iion l!.itr. \. "s rl5o taker tom thetr

D,..r lh.* 'rluc''P n"n'?'l Fo
1,, \\r{e' rn.r v"l- of rh dr&r rt, rnLl 'n

l.mrl noriotrs ol ctli 3rd c1n5o:. qllth kre

| , . \ ed  u r  e \ f t nmPnL l  n ,dA  r l ,  r n r '  u l " l l

1.n ,nd rnrl.g,e, "il ' rbL'I" smn,un.i' TJF

l l l  r ho$ r  r hc  . n r \  f , r  lH i l 2q  r  r he  j un r  P '

Enm.nul lPmper.htr.r Tie ncan 'ilF 'l 112
t 6 r.r ,nol ' ,erce' ".ll dh d'
shq lp  dn l ' o i  l r : : 6  k j  mo l  ' .  based  on  d ' r t ' r

ohs l ^ ' r , o " ,  ' 1 .  dpp rcah  L  r qn ' l ' l ndm i n  t h '

C - H .  + , i  =  C j H r O r $ i r m  d
ror l5iL2s3 A- FnLd 0 i r'\ 5L3ts d , erir I
/ , l l i ' ; n  6 r 'md . '  g t r . lH "2 !b  =  l 3h r lm , l '

for rh( r ,Hr k4r'.n
cedeJ hlqlFr' ue br Atl/(C:H;l a empb'cd
'fl,;, "-,;d rhrr th-' rt!'la, *quiR r redu.{iotr
of 3 tl ;ol I for rh. o lc\o) group heat oI for
**i.; "lth-'ch such !dE(€ *otld leld io i

dnp&itv D lle ompdnson oI erpenm€nlal lnd
couo bo^d ..iL.lo- lor c.H5Or "h"P nre'
;*li sdd rg*" d h,' be.n f"un,J'Th. pn-

ert r€sul6. on thc othei hmd $d' ftdoi,bl.
rgreemeni wnh the s.oup additivit\ vllues and

lildalP6 ol Ertor lo' (iirl 4 o, =

c.H I).. dlcullkJ Gom rhe tip.nmenr! \rk\

of f,. usis ! Thnd r} mdh

a cJ.Jrhd k-' \ ""'! 1s,"19!srd'n"d trcD
the .!'m*eJ or \scner rid \hl'u! ror c,g.

b ciLDlared rrun, Ii,

n'geen thr suJ' , k h,.' L un'tr's' Thtr

r.'cemenr h runha 'mpru\Pn rl Asi:93) L !"1

ciddd 6m{ sFrn rl.lii,h lTrble lll eh'ch Ptre\
a ncan ql'. Lur AH:'12$ of L3J J b ll mol

However. the indftcl trbre ol ibe pF*nt d€tcr'

nrinahon ot t r. and the onseque 16 U nol '

unc.ihinb i. AHl(2e3). re'luiF thli 'nv oncrl

sioN rt@drs rhr soup he.l of fom'lrion are

trcaied wid .auiidr \e !r ahemptmg to de(Pr

miie l- d lotrs loi shere t : r be['r de'

Co.clusions

I Thc rare.on$rt.1,. for rhe fon.nsatioi rt

lciion GHjror = c;H,()oH has Lre.tr dete!

mined over the rempe ture r.nge {ijo i5! [. ci\
i nF  l od l r / i  ' r  =  i l 2 l  :  0 i i r  i l z r  t  I  103 r

't. 
n'e ox\qen dePcnderF ol the nh ol oll

Drodmtion hr 3llo$ed thc dete
ih. -t @*h"l 1.. d.-,rp."it.r 01 c;H,'o2 b

lF d.rrmnFd o'er rlr tenterrtoft r!rq. 690-

ilo I
3  c , m L  n ( l  r " t r h  r . L l ' b  o l \  d  n / '  t r

ih. n'Nlrd rerctiotr. tr lllo*s Alljltg3r u be

ulculr.d fon, tlr eqdilibnum cln .t Ir u{n(

!  Th in l  l r s  ne thod  A \d l u .o l l ' 12 i 6k i no l '
^ .hrrin€d in rcsonablP rereehent rnh boih rh.

re{ulri oi Sbele .r dl6 and $ith solt addrti\rh

,1. The csrlts of rhe iime dep€nd€nt *udier ol

OH Droduchon de in ex.tllent rseen€nt wnh $e
"'*;m€ntal rej'|ts uf Boldwn.l alobtuncd utng

r"uA' rt"p oO.q*, The glus obl&ned tor tr

ift. hde\€r opr r l or of rtn loser thJn rhcn

Dln.\ llis di$erne m be dcribed enlircl-Y io

rhcir use ot an n'curale v,lne for llE equilibriln



ICAL I5OMERIS^TION

dnnlnt. (!, in crlculrtine t3 Gon lhei. expe.i

Acknbbdqenent'

Thn wo.* wa5 peltormed as pan ol rLr Ec
IoULE cHEMcov pm@n wc rhhk the Roval
sia,a 'od rre HuDss.n aBdenv of sdenc 10.
a vnniDg Felloslhip tor Tf

ri NDPa.$ J i s^E37l0r

3. (a.\ J s^E 37?10
I Kucr. J: rwcd\ rlxrd hkrniorrr on syn'

pcyuD comtunion. r {sr'fte corrLunrn

wrsR, R s j ch.r sa. Fsalaf rrrs

RoEm \f J chem 5.. r',nd,, rBni r,

der (D sEm. Ed )vol 1, p r05. wleY tN*-

j Pby5 chem. eo. 40r 0s€6)
coe ' .  c .  J .  cox .  R r .

FRr\x. P.. lGr. rh. x*N. J a. PtruN. r\r
l. rrcE. J. s,ir.sk. R tl rND wsMn. J
J Ph,-s Ch.n, Rd D*a ( pP$,

,Nc. \r J : j Phvs cl.m 93. ,tO,'3 Lr9€9,

rL j Phyr chen

I {sD B^1Es. ti lJ J Phv!.
chem. 92, 3.1501l$al

Ttr. m(hDn!, ot PyotvsL
o{dlron &d bumn,s ol orsDb onpaund!.

nercc. wGhmgrotr Dc. l2r 0e72)

R. J d,eE s( f-areda,
lrun! , 2. 32. 39 [336)

r\D llsl||j c F i cled 'n rcf

P r\c. v J.. r.Lft:H. j
\ t  RLz ,  R  P  ^ !D  B { r \ .  X  D :  J  Ch . , ,
sG r'rndiv T.hr i 7rl. t3z1 1t932).

COMMENTS

lo{Dh s Boa'ui \".r t?Be! tnnnuk ot rc.h
ftlqr. r 's! lhe .ppstuDr nng nmir ol3t xl,/
nolc tor i{mcnaron rRji of dr
tudi.d ro rlE hydreFms srems qnne hldr rq i
b neo*r riDg h rtrF ! F$jb't i, d rhe Etr

hB f r i,n,lrr

, ptuducb tbirdna
thc orr sdjc.l \ou rE moniorirF l l rL; L rh.
df vou niv !l$ n.ed ro tr '. luJe x-3 or thc cqur.

m rDr knrk hJv$ nn
.nd{nhermicnv or 0r3, rdu..s rlE f,a or lR 3 l l1
Q 52 Xj/hole Nrflpo r( b rtk d'I l lene n
rhc prman c H Lo.d cteavcd ald ! hvdlorem|
noo H Lond tomed nur $mb'n.d {nt, {, n .
ofonh ror/s( lr0o nncs ]oscr i lu t{,B.id t!!

lcaJl r, a nv.^f i iE $r.
40 tines fsrer rh$ th. foflrrd r 7m l(

,{trr,rr ' i  n"ply rte agree th{ k I >> a Hoq
€ver. Rddfrn ei al /Rerern.c 5r u,ed ih.r prc.
ducr sped.uo r. ennne 14. &r, and r\ TIen alrl
vsis shoqs rhai 1&, + 1,. + t\ lo,l) >> t. d
,lr oivsq' q,nentrniDs rudied IFre tlur
cll l  I)oH. a..c c.i.*rcd. rca.b raDidtv i ld r+

I ft shoutd he r(
.dled thar dur expenmenhl Fn,l6 *e nntv .!m.
p d j b k  u l r h  r h o s (  ' r  B r l d q o  d i  a r  i D J  r h f

be racd r, rhc
\?!r ot l:, orpn\ed Tl,crc r. dF..6(, Do trl
o)nncncr D rh. tr5e ol rhqr ^,sut6 h eniLlnh

Eh'.h dr5 ni dercid or a.

siuid,r I. Pn.. Luw1 t Lt.nn rt xntn tot
Thr ' d'hvdrdpciorde prl, pr!

ROOH + Or= OTROOH

o : R o o | > I t o r n o + o H

HO:8 O) OR' �O + OH

B h e n B = C . H o a n d I  = C j H ,
ll din dihydrcpero:ide prrh tr tan. so ori

rad,cals *tll teJutt for .,.h neop.ndl ndi.ll Nn.

rdlDrrr xerlr ou! klEnrr r Dd.xnd.'r ot
c,H ir)oH + /ox. ptulidlJ /

i uDllesed der dr.xFnnedar oH pn,file Th(
lo$ radisl oDeDiraion eNur.\ th,r lnn onlq

id lDr lnlriburons to,l
rud'.ai ndkd .edo,5. Ehnh q,urd irect drf pn)



ffle 'I bnnchjns muftd E n.gl'sibh ThN ir

there ere rerdion! m the n€channD suhssPerr ro

rlr iehenedai rhar Ied to tie generahh ol 8re

or les din one oH Fr c'H.

/ F cnttr!. {rniErJn!/ .tl-edr' ! ti D1d von

liave padicuh E$otr5 tor nrdr

tsdv Ea'crl? Ar dt( DnDpccrs 1or rFift dMi
h enerd (he nddv or thHnF
rhors to rp.cie' tn.ohrng rL. longe. .lan ikfl

authoir Raptv The r.otslql ndtai ras ihe

ibjed of.D e{nd enensi!. nudr Lv Baldrin d

J rR.I€rnr 5 i t l ' .  Gn)

non, dvrntases r;ni ih. b\drcsen arons avail'

rLl. for intDil sb*ndnD *. rl l  eqtrided. !,

ihn onlv one !F dl p.Dxv.hvdn,tsturv Fdici

nonrnsdon r lcdible s<!Ddl\. rherc re no 0c
H l,uDds qhich stnplifies rhe es

ri Fdrcular. the rcadioi of the adnll \nI o;

.inioi eencct. th. nkene

rcdly .rendDg rlnr $udv b ihe ethi Bdnll ! l

rhoush dhek + H(): rretqis $

!l$ plin h nud! r proD\ l. unrs D \tbn urnr b

'denlini t lf aron abnrrtd

L{'cs mry pd. too oDpler. Lli our do b ro

invenrsdc the BMn! DI lhe e\

ol Baldwin d ,1. aid rhen rdll ih.r vzluel, i l

epopmte such ! plNdtrre rbould embl. tr5 h

prcvide e*'mries for larger dd'c.h


