
PART VI  SELECTIVITY OF  I-IYDROGENATION 

CONTINUOUS HYDROGENATION O F  OILS 

By li V Joglekm aud IS .I< 1ri Jatka? 

The cdxble E d ,  soft soap and hgh  class lubixcant industrres 
demand thc use of an oil contarnlng a substal~tial excess of llquxd 
const~tucnts Thc pi esence of lxuolem 01 glyceride c more unsaturated. 
t11m ltnolctn IS t~xldcsirable xn those products, slnce they are susceptxble 
to oxxdation md rancxdlty Therefore a process of converting the 
linolern inlo olein with the format~on of- relntively little s team IS of 
grcnt advmtagc for the pioduction 0.1: 0x1s especially suxted for thc 
abovc mentxoned mdustries The batch process of hydrogenation 
answers thrs purpose on occount of ~ t s  selective cha~actei, and has 
leplacecl the conti~~uous piocess which had gamed ground durxng the 
last decade 

The tclm selectivity seeins to be a comparative one and i s  
defined as the preferent~al conversion of l~nolexc acid xnto olexc acid xn 
~ n i x t u ~  es whele both of these acids are existing in free 01 combined 
btate 

Thc coiliparison of thc baich process and continuous process 
shows that the latter, though has Inmy advantages over the former 
from the point of view of wotlmg, 1s not suxted for wlde xndustilal 
applxcat~on oil ~ C C O U I I ~  of itb nonbele~live charactel A cons~derable 
amount of work has been dam to study the effect of the operatmg 
condxt~ons on the degree of selectwxty it1 the batch process Except 
5ome papers by Hildit~b no extemive work has been done to s t ~ ~ d y  
the effect of operating condltxons on the selectxwty in the contmuous 
process The plesent investxgatxon is an attempt to study the mflu- 
ence of varmus fd~ to l  c in the contlnuous pocess In orde~ to fid 
out the optiinuin conditxons under w h d ~  Iht contmuous ploceqs 
r m  gxve selective I emlts 



CatrtZ9st.- Rlch:~.~ clson [ulrl Snodtly in '1 i m ~ p u  d l v c  ~lt~rtly r d  
thc l~ydrogenat~on of cottonseed or1 with n t c k ~ ~ l  :mil pl:dinri~l~ i dldy'lt4 
1l:w conclrtded t11,tt Ilycliugenat~ox~ wit11 p ld lnun~  14 1))" 110 mvms 
so selectxve ,IS w ~ t h  im,Irel c;~talyst (InrL mtl 15ng Cllcni, 18,  A70 1 ,  
1936) Srn~ilat corlclusrorzh l m e  b w n  ~ I ; L M W  173' W ~ C ~ I  ~ L L L I I  l ~ n d  
Van Vlodiop (Rec T1:w C111m 50, 27t)- X21 1 0J.I) ltil(l 1 Je11:i 
V~lrimot r and Ueda (J SOL Cllenl Intl J c ~ p c u ~ ,  J4, Sul'l) I ; I X I 83, 

1031) It  appears that hcslcles tllc ~ o b t  of l)lr\iI11~111, ~ t s  p r " o ~ ~ t  ty 
give less selective results does not ,~cliud it\ usc ,I\ ,L ~ : ~ ~ t d l y s l  
111 inclustry, Moore dild CU-WOI k ~ 1  s ~ V C  k 0 ~ 1 1 d  t[lrtL 111C I c.IW 

in the coxlcentratlon of catalyst c l e~ re~~sc t ,  tllc s c l c c t ~ l t ~  'I'lzcy limo 
explained ilzis be l~av~om in ihc lollo~vtng mllincr An ~ I L I  c l l w  HI 

the amount of catalyst d~inriusllcs thc ,~,vct ,~gc cl1hhm.e hi4 1 ~ ~ ~ 1 1  ~t 

particle of the catalyst ancl the lryd~ogen l1111dk wx f , ~  c\ '1'11~s 
reductm in the distance, wh~ch c~iusch ,L C ~ L L L U A ~ C  111 tllc l.~g 
betweell the demand for hydrogen 'it the c,~t;tlyttc s u r f , ~ ~ c  m l  the 
supply wh~ch rnust be kept up by the prnccss oC wlutirm ,ud d~tixtsion, 
Increases the coilcenttat~on of hydrogen ,it thc ~ , ~ t , \ l j  ttc sur f:rrc, Thc 
dlrect formation of steaim from linole~ii c , i~~se t l  l,v , ~ n  IIIL I c~ascd 
concentlation of hyclrogen explams f o ~  the less \clcctl\c 1 esulls (Ind 
and El% Chin , 9, 451, 1017) Rmliardson, l inu l l~  .o1d M11lrg.m (Intl. 
and Eng Chem., 16, 519,1921), Hdddch .ind LO-woll,elr (J S C. I 51, 
195-81, 1832) hme  drrwn ~oncluslons contr.~dnloly to 1110s~ d r ~ n  
by Moore and LO-wolkeis They liave obsa~vod 111.11 .\11 inctenw 
111 the allloullt of cdtalyst incleaser ihe selectkvlt), hot h:k\rc not gmen 
ally plausible explanat~on oE such bel~avlour, 



P? C A S ~ L I  P - M o ~  c ritld co-workers have obse~ved fro111 their 
iesults thnt all ~ncre~ise in pressuxc leads to less sklectxve results 

(Itid arid F3ng Chcm , 9, 451, Jgl?) Moore's observation has been 
coidmned by Watcrman and co-wollcers (Rec T rm Chml , 52, 9-17, 
J $13:;) The clec,re;~sc 111 selectwty on Increase In pressure 1s expldlned 
by the incloase in the hydrogel1 concentration caused by the bettel 
solution w d  dlfiublon of hydrogen Contrad~ctory views have been 
hcld by R d ~ , ~ r d s o n ,  I h u t h  and Mllhgan (Ind and Eng Cheni, 16, 
519 22, 1924 ) 

Il1mpe? C L ~ I I V  e --The1 e is 110 coritrove~ sy 1 egax ding the observa- 
tlori that dn lncre~ise in the te~nperatuxe wlthm certam i ange (100° to 
800") inclcnses selectiv~ty Thls has been proved by the work of 
Moo1 e aiid co-workel s (Ind and Eng Chein , 9, 451, 1917)) Wlll~ains 
(J SOL Chein Ind ,  46, 448T, 1927) and HiId~tch and others (J S C I 
51, 195, 1932) 

B ~ L I ~ I L O T L  -Moore has obse~vecl that dn increase in the agrtatlon 
d e ~ ~ e ~ i s e s  ihc selectlvxty (J Incl and Eng Chein , 9, 451, 1917) 
Contr xhclory w e w i  'ire bemg held by sevetnl workers that decrease 
111 dglt:~,tion cleciedses selectivity, cons~der~ng the fact that low speed 
mCrcdses the t m e  of contact between the oil and catalyst causlng 
coinplete slttur ntlon of Iiriolem 

'L'lius the catalyst, ~ t s  amount, pressure, temperature md 
t ~ g d d l ~ ) ~ i  wele the factors which wele studled as govelning the 
selectivity ot llydrogcnatmn In the yea1 1928, the ddvent ot 
coninmo~~s plwess by IJubh 111 the fleld ol hyd~ogenation mtroduced 
one lnorc fc~ctol namely the dllterence 111 the process of hydrogenatlo11 
Lush lii~nself 111 111s study ol the pi ogl esslue hydr ogenat~on of olive 
di~cl cotlo~lb~ed 011s by the ~ontmuous piocess noted that the lncrerse 
ol iatu~~\tccl  h t ty  . ic~ls begrns flom the cornmei~ceineilt and not as 
has been fo~mcl wllh powclel cdtdlysts only after the Imoleic acld has 
been 1 edu~rd to 10 pel cent From theae lesults Lush e~~~phasized 

thdt thc contmuou~ plocess, glves less selective iesults than the 
batch process, (J S C.1 1924, 43, 57T, 1925, 14, 149T). Lush attrl- 

butes thls d~ffe~ence to the different condxt~ons of access of hydrogen 



Recently Athavale dncl [ d t h r  ~ 1 1 0  11,r\'t I H , L ~ ~ (  1 ~ ~ j r \ L t + 1 ~ h i t ~ l  

study of the continuous p~ occss, 11,rvt: ol>scl trctl l h ~ t  ( / I (  \ ( 101 it) of 
hydrogenaEmn of olem I\  mdxltwnl 'it l i l l  ' wlult. 1 1 ~ ~ 1  j1 i l ~ ,  hyrh o- 
getlalion of ltnolein 1s maxlrnum .it I2,5', tluc+ Io t l i r l  wl(*c h \ c  hydro- 
genat~on At temperatures h o v e  I (;O", the t ~ t l c n ~ \  01 tlw It~iolrin 
to change stralgllt to stclirm i n c ~  c,iscs b e c , ~ ~ ~ s e  t l ~  011 lrt tor rllctl 
hydrogenates w ~ t h  c q u ~ l  vclo~lty 'I'huy , ~ c  o l  t h  oL)ukul1r tli,it tlic 
selectmty depends not on the p~uccss  but on tIlc t ~ t ~ r r  c t r l  t l i c  L ddlyst 
( T h s  Jou~nal,  Vol 21A, 'Ilcu t XXIV, pp  YI(.W%!J) 

It appears, flom the study of the 11tc1,ilurc t l ld vcl y l~t l lc  tvor h 
has been done to study the i~lIluence of relative ~ o t i ~ c n l r , ~ t ~ o ~ l ~ ,  r r t  olein 
m d  lmolein in the oil, the late of How of the 011 o v c ~  t l ~ c  c , i l ,~ly4 ,rml 
the temperaim e, on ilzc selccl~vlty 111 t l ~  ~ontizir~oli\ pl oc c:s\ I 1 1  Iiyclt o 
gellation In the peselll work ,r dcta~lccl study ok t l~h  11tflt~t1111e of 

the varlous factors on the wlccllvdy xs made, 111 tar (1t.l 1t I I I ~  0i11 

conditions under wl l i~h  the iutur e of tlic prot\ucL o l k ~ ~ ~ i c t l  1 )J  LI ) I \ -  

tinuous piocess wdl be s m i l a ~  to tlzal of the p~orluc t olrL,ir~lcrl Ily t l~c  
batch p~ ocess 

Method of Iwestzgaiho?~ -A gener,il study 1 1 1  t l ~ a  I l t c * ~  c i tu~e  
reveals that t l i e~e  are three ~nethocls oi \ tudy~ug t l ~  ~ l c c  t i ~ ~ ~ t y  ( i )  
By plotting a time-1 ate cui ve md  nollng points vk inllcc I I (  11t 1 w \ t ~  o~ig 
and Hilditch have used tlus method (I ' I~L.  Iioy SOL , 96A, 7 ,  1 !)I91 
(n) By the separst io~~ of so11d and l ~ q u ~ d  . ~ d r  b y  k.rd dl-ctlrcl  
method (111) By finding out the ~vdlne mcl t l l ~ o c y , u ~ o g ~ l ~  i d u ~ i  
(ICaufmann Ber 1927, 60, 50) The inetllod (111) ILL\ Ixcri .~10plud 
the present work 



il p p m u l ~ i  v -The q y a i  atus used was the same as desci~bed 
111 this JOUI ncd (Vol 20 A, Pal 1 XII) 

Cntnlgsf -20 pcr cent. nickel carbonate k~eselguhl was pre- 
p , ~  ccl by ,~clcllng socli~m  arbo on ate to luckel nitrate solutlon m 
PI C ~ U K C  oi l~ iesc lguh~ sulfic~cnt to glve the I atlo of nickel kieselguhr 
xn the cat ,~ly4 '1s 1 4 The washed pieclpltate in a semi-dned 
conclilion w.~x foiced tluough a, srnall oilhce under a plessure of 15 
tons pel sq i i l~ l l  The ,LII dried catalyst was ~ e d ~ ~ c e d  at 400" for 17 
lloul s Aflci the ~ecluctlon thc tempeiature was lowered to lSOO, and 
the oil w,/$ allowccl to ilow over the cdt,~lyst 

Tllc 011s used had the following constants 

Iodme valuc 
c I,ijs) SCN value 

I - 
1 Authors Molde Authors Holde 

101 101-120 64 6 61-65 

111 103-111 75 4 75-77 
I I 

The iodmc m d  thlocyanogen values are of the same order as 
glvcn by Holcle (i~ohlei~wasserstoffole and Fettc E d  1933, pp 
786-809) 

'file composition of the od was calculated from the formula 

II ,G -1 154 ( I V  - T V )  
C G  ==I 162 (2 T V  - I V )  

$L S,G -100- (JAG +O G )  
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Gj nplrzc t e p  sse?zl"rctzol~ -The I r k 1  ature 011 select~vrty I evcaIs 
that l l l c r ~  :uc tlucc cl~llelent methods of glaphlc repiesentAlon 101 the 
stttcly of the selectivity in the hydlogenation of oils 

(I) Roo/cbooms tt  angular diagi ;lm Tlxs method was first 
followed by Moore and co-workers (Ind and Eng Chem, 9, 451, 
1917) 

(11) I'lotling tlme-1 ate cuive and noting pomts of inflectloll 
A ~ m s t i o n g  m d  I-Iilcl~tch lzacl b m x l  their study of the selectivity on t h ~ s  
nlcthocl ( P ~ o c  Roy SOL 96A) 137-46, 1919) 

(111) Plottmg the iodme values of mtxed fatty acids aga~nst the 
pelcent'lges oi, saturcdecl aclds This method wcls suggested by 
Wil l ra~ns (J S C.1,) 4471') 46, 1927) 

Tlw method employed by Armstrong m d  Hlldltch gives only 
qudht,~t~rre I estdts 7'1ic mcthocl suggested by 'Wlhail-~s necessltales 
the sep;udlo~l  of Idty n ~ l c l \  In 011 whch requlres n long t m e  In the 

pl cscnl wot k on .~CLOUII~  of the great nunlbe~ ot samples, the apph 
cLitlon of: thc inctllocl of Wrll~ams was not feasible Moore's method 

of trr.mg~11:n- r e p   entat tat^^^ is followed 111 t h ~ s  work 

011 being .I three component system, countmg the saturated 
glyceride\ .I\ one ~omponent,  it I\ possible to represent the percentages 
through the uw oh Rooseboorn's trlmgular dmgranl 



In an eqtlilatelal ~ r ~ : l ~ ~ g l c  AIZC, C C I L ~ I  %Lilt 15 ltle 1 1  111111 100 

pats I\ L\~\~(\LILLI t t  1 1 t 111 t l i t  I j i '  J\ 

satolc\tec~ glyccn(lci, C.I .I&, i ~ ~ i ~ i t * ~ t  G I $  c 4 11(1t\ 

and AB '1s olclc c c I ~ 1 ~ s  111 )I ) I  t +  ii I ~ ?  #J,o 
made use of ~i t ciri,ir k h l t  1" ( ~ I ' L * '  I \  I ~f t l ~  
tr~angul~w C ~ I J ~ I  .mi, t l d .  I I I II ~ l m c  
value dre fo~uld to l r t  l ~ , t r , i l l r  I, , i l l  I I L , I L I I I ~  , \ t i  

angle of '30" 11' (1111 ~ I I V  I 1 ~ ~ 1 1 1 1  ) ~ 1 1 1 1  1111 

B+ Satd Glycerides +C rlghi hmd ~ l d e  or thi' I 1  I~W!,[L '1 ID. i I tlk d v ~ l v  

of the curves iow,rrds the rlght bc~ l~ t l  s l d t  of ( 1  1 111tl1t # I ~ ~ ^ c I  

selectivity and that towards the left b.md uik mthr .dl ~ I O I I V  11  t \ I \  

Cottonseed o ~ l  --The 011 wds h} t l ~ o g c ~ l ~ ~ ~ l u r l  I ) \  21) 1" I c u t 1  

nlckel carbonclte k~eselguhi catdyst 'it /SOY, 1 (i0' 1111~1 1 10 ,I\ ~ h h i  1 ( 111 

rates The compos~tion of the h,crcicnccl smp lc s  ~ 1 %  ( I (  h I I I ~ I I I L * ( ~  11v 
the thiocyanogen iodine value inetliocl rl'lic I c w l h  , L I  .* I C L  I ( I t & (  1 m 
Table I and are plotted 111 Flg 1 

Cottonseed 021 -Teinperdture 14O1"U~c L U I  L t1 ,it 1 l(S In 

Fig, I Indicates that at highel ~ a t e s  of thc i b w  of tIlc oll tllcfi ollbln 
percentage remains constant (at about 34%) while t l ~ ~ r c  1s ,111 I I I C I L M  

ln the saturated glycerides ploportlonal to the ( I C L I L ~ L ~ L  H I  I I I ~ O I L I I I ~  
At slower rates a decrease in the oleln fakes p l , i~e  ~ n c l ~ . l i ~ l l g  tllc o h m  
+steam reaction 



SCN 
No 

64,6 

38 6 

52 1 

58 6 

39 7 

4 9 

52 5 

28 7 

35 7 

47 ;1 

% Satd 
glycer- 

Ides 

25.2 

55 4 

39 7 

32 1 

5 4 

43 3 

39 2 

66 7 

58 6 

45 2 

cottonseed all t11:~t clt 130' the ieactlon IS exclusxvely the hydlogena- 
tlon of linolein to olcin 

Hllcl~tch and LO-woi 1x1 s have studied the liydrogenatlon of 
cottonseccl o11 by the conhnuous poccss  , ~ t  130°, 170" and 200" (J S 
C. I 51, 19XrT, 1963) H.~lclltcl~ has not given the rates of the flow 
of thc oll , sn for  omp pa^ lwm, ~t can l x  a w m e d  thal ful a particular 
f ~ m p c ~  ,11111 e tlw t , t t ~  I I ~ C ~ ~ : C ~ ~ I  with lncrecrr7mg iod lm value The 
results uf l I ~ l t l r k , l ~  '11 e gl ,~@i~cnlly I c p  csculed In Fig IA 

At 1:5O0, tlic pcr~cntage of olcin cont~nuously Increases wrth 
the decrcaung lotl~tlc vd tw flom 25 to 3:i pel cent and then lt 





~ - s T  
glycer- 

ides 

This inclic,~les that olem+ 
steal in I L A C ~ L O I I  111 U C C C C ~ S  w31cu the t m e  of con tx t  1s long Even 
wfth r;llortel l m c  of contc~cl, the s h ~ a t e d  m d s  ~ i m e a s e  apprecr- 
ably 'Phc 1 c d t  b n i  the prcscnl I cscm ch at c in confir~nation of 
t l~osc 01-1t~m~d 17y Hilc l~t~h 

Y f m , p ,  (L/ l a - -  1 m d i d e s  t h ~ t  at 160; the olem 
docs no1 L. llCu1gr ,d ,dl d u ~  mg hyd~ ogenallon The1 e is an inclease 





Atllmctlc ' ~ d  Jc~t1c,u have ol~servecl that at 182" with fastel 
I c ~ t c s  111( Irnolcm rli,t~igcs 10 o l c ~ n  without ,~pprec~able change In satti- 
I d c d  g lycc~  ltlc*s As 111c I ,lies decl ease the ma111 change observed 
1s thc ~ l l \ r l l ~ l ) ~ r ~ l t ~ l l ~ ~  of linolcm c ~ ~ ~ c l  ,In incicase in the saluraled 
glywilcles tlic 1x1 ccnt,y;c of olcin I c n ~ ~ ~ ~ n i n g  constmt The11 results 
1301111 t11,~t with L,~\tcl I , ~ t c s  11-~c hycliogcnat~or~ ai  180" is selectwe and 
the sclcc trvity t l is,yqxii~ s with S ~ O W C I  iates 

AtllClv,llc ,111~1 J d l c , ~  (IUC clt ) showed that the selectivlty of hy- 
d~ogcn ,~ t~or i  of ~ o t t o 1 i w ~ ( I  0 1 1  h y  the contmuous piocess nslng nrckel 
k~esclgulu ~ , ~ t , ~ l y s l  w , ~ \  ~1im1;1~ to t11,it observed 111 batch process 111 

which tlic h,~,izzc ~ d ~ ~ , l y s t  W,LS used They asclibed selectivity to the 
n d m  e of 11143 c-,~t.~lyst A\ the sample of or1 used by these workers 
was c l , ~  lc ,wl f,u SI on1 ~ U I  c, '1s shown by the lod~ne and tlliocydnogen 
value, 11 W,I \  I I I L ~ ~ , I ~ I I Y  t~ L ~ I C C ~ C  the11 results using ieliable sample 
r y  

1 he picsen1 ~ c s u l t s  ~ n d i ~ ~ ~ t c  tllr~l selectivlty of hydlogenalion 1s mole 
c lependc~~i  ou tllc mctllod. .me1 not on the catalyst The 011 used 

by h l l lC~v ,~ lc  migld ll,~vc cont,ruiecl some ~mpur~t ics .  



Xesnme Ozl --Tcmper;itur c 100" m r l  1 Yo" -- 1;r t ) ! t i  tlic Fig 1 
IC appeals that at 300' the pc~ccrzL~gc of c llem 111 ILL l ~ ( , , t l I ~  r ~ ~ l i d t t l s  

coastmt md the n l m  ied io i1  p i ~ ~ ~ e ( I i i i g  1% 1 i m d ~ 1 1 1  1 With 
fastei I d e b  211 120" the elm C ~ O C S  ~ i o t  c h ~ ~ i g e  1 1 1 1 1  ,t11 I I I C  I ~ * , L \ c  111 the 
sat~~rated glyceudes seems to ~ L L I I I  : ~ 1  ( l ~  i O S ~  t i1 I i 1 1 o l t " ~ i  With 
slower rater, l~o~vevei ,  the olein+slc,lr ~n I c , ~ c l l o ~  1s i w r  r epthlc  

Temperatui e 180"-At 1 XOn lllc o l c n ~  izc,~tly I c m r r r l h  c o n \ t d  
with faster rates and the inam i ~ , t ~ 1 1 0 1 1  OCCIII 111g 1s I ~ I I ~ I c I I ~ - > s ~ c ' ~ \ ~ ~ ~  
and w ~ t h  slowel I ates the olern ste,irni I c,ictum IS pet u.qd~Idc 



'I'hc IJig ,! m t l ~ c ~ l t ~ s  11~d ( k t  100" the slc arm I ~ C I  e ,~ses  ~ 0 n t - m ~ -  
o~zsly d thel e 1s J s n  sllgl~t IIU e l m  111 olein 

D~scrrssro~ 
T h e  icsulls inrltct~Cc that duilng the hydrogenation of cotton- 

seecl mcl scs,Lrnc oilh 111 L V I I L C ~  the Ii~lolem m d  ole111 ale 111 the ratlo 
of n c a  ly 1 3 the f o ~  niI1t1o11 ol slc:uin occul s at the cost of l i ~ ~ o l e ~ i ~  
qu~ullll:~tlvcly, I I ~ I ~ ~ L ~ L ~ I I I ~  tile ~ ~ ~ ~ ~ u I L ~ c o L I s  bd~uat lon  of both the 
double bontls 111 111101~111, 111 s ~ I f ' 1 0 ~ e r  011 I ~ O W ~ V C I ,  with f ' l~ter rates 
I I 1 t o  ; I  s to I i i ~ l e i n o l e i i  Thus thc coulse of 
the ~ e , ~ c t l o n  of I U I O I L I ~  hyd10fi~flrll~011 appe:~ib to b~ il funcllon of the 
ielc\tivc c o n ~ e n t ~ ~ ~ t i ~ n \  of 11ilol~~m rlllcl olem In the 011 and the late of 
tl1c II()W ( ~ r  tile  ox^ ovcl illc: c,tt:llyst 

I, I J b h e l o l ~ t l ~ ~  , t t ~ l  1' Svmue ~oncluded fioln thev study of 
the w w s c  01  ]1ydlngun,itmll of mh,dc 011 that c lupanodo~~~c acid 
absorhacl foul inols of llydi ogen arid w.15 coilvet Led mlo linoleic acid 
wdhout fol inmg 11110lclll~ .tclrl CLS a11 in lc r~ncd~ate  prodoct (2 mgew 
Cham , 191 !j, ,;?, 237 ~ ( j j )  I'hc lo1 ~ii.~iron of no mteimedlste product 
mchcatt;~ tjl.~t ilkc hydl , ) ~ L I I ~ L L U I I  of .ti1 Ll~b~lt .111 .~tecI L ~ ~ ~ c l  contatl~ing two 
or molt douldc 1,onds l w y  l i d  111: btitclly stepsvise 

Wntel nl,Lll ,krill ~+vorl<ei  s dumg the11 ~nvestlgatloll of the 



results mdlcate that the I C ~ ~ L ~ I O I I ~  I I I I O ~ C  1 1 1 - ~ ( J ~ L I I I  ~ 1 t 1  I I ~ L I I ~  S ~ t ~ ~ ~ 1 1 1 1  

proceed with equal velocltrcs 

In the batch process tlzc Iiychogcn,~tion of olclo to \? c n t u  in ~ 1 0 ~ s  

not occur tdl linolem con~en l i~~ t io l l  drops below 10 pel torrl wlrich 
shows that the more uiisaturatecl llnoleil~ 1s h y d ~  ogcti.drc1 111 pi ukolc1lGc 
to less unsaturated olem Thc specdl~ .r t t~jctlr  l l l l l ~ ~ ~ i i l  c of t h ~  
catalyst seems to be ~esponsible foi such pi c f c ~ ,  enii.il a ~ l i o n  Re- 
gard~ng the attiactive influence thele <ippe.ilb to hc nu dillcrol~ce m 
the two processes in  the contmuous process .dat) tIlr 11tlul~ln must be 
selectively hydrogenated, b ~ ~ t  the c o u ~  sc of t l l ~  I e.stit,n *ILLY c l i i k ~  
from that the batch process on account ol illc d~ t j r l  cucc3 111 the 
operating condltlolls 



'I'lic cont muo~xs pt owss wlllcll gmes ilonselective 1 esults can 
bc ~ o t n p r e d  wltll the batdl piocess woiking at 111gl1 pressure Lush 
11,~s hlrnwn that In thc ccmtmuaus pocess dif-lusion 1s bettei tlml in the 
brtt~ll  oceh\ 1 It im,1gines t hc pxctui c of thc exper~mental condilions 

hydl ogen 111 t11~. contmuoua pi oceas w l m  e the cl~flus~on 1s be tiel, 

the hyd~ogcn  av.nl.hle 'it the cdalyst surface is inole and the dlrect 
fox rnntlon ok s t e , u l ~  L ~ ~ ~ ~ i  from Iinolelc acid take6 place 



III ilxe lxyd~ogen.tiu~~l oL  iflo lo^^ d ta? st I i c t i  t l~,it  wtli 

faster rates thc Iii~oleln+ste,uln I cdt troll  t,\hi*\ l ) la t t  tu '\'hi\ 1 t*%t\t h 

dlffelent from that obtaitled Eol cottonw4r\ 'ttltl \ c w l t c .  oils It ,q~pcals 

that tlils change 111 the t o ~ r s c  01 I C ~ L C ~ I U ~ ~  of hlltdt4111 f t i  c 111 LI 1111 ,K~ollllt 
of the exLesr, lmolein 'is colzipa~ed. with 01c111 

The serlous diii~culty of sever <rl E,IL 101 LC, t1"111g tl t~ C W ~ ~ I ~ O U S  

method in plod~~cmg I ~ y d ~ o g e ~ ~ ~ i t c d  id.\ will grmd hc~yrmg c l h t h t ~  Is 
now well understood m light of the kcid 11~11 1 q  t11oqcu:~tirm by il l l5 

process is nonsAectlve The pl e w ~ t  I csults 11,~vt ~mllr%,~tccl t 11d wtll 
fast late of flow of the 011 ovei t l~c  c:~t~~lyst  t l l c b  l u ~ r , l c ~ r ~ ~ o l c l t ~  t ~ " i ~ t l ( ) l l  

proceeds and olem+steaim ~c,tctinn CIOCS 11, bt t U,UI t t )11'7111~1 h h  
Thus to llnplove the keepmg qu~hllcs, ,md to producc J . 1 m p l ~  mud 
buktable for edhle pulposes by co~ltmunu\ p~ oc,e\s, 11 1 5  .i(lo~wlAc 
to rearcuiate the oil ovei the c,rtdyst wttlr f c ~ q o ~  ~ , k t c ~ ,  111 o~dc r  10 
o b t m  the desired degree of h,ud~iess It a1\(\ uh\erl[l,~l tc~ clwsc 
an 011 colltalnlng less of lmolcill &a ;I. slarhllg ~ ~ ~ ~ t ~ ~ ~ ~ ~ j ,  



Sclcctxvxi y 1s olwbl vctl cltrrmg the liycli ogcnation of bafflowel 
011 nqth h ~ s l c ~  t d ~ s  01 II~L 1 1 0 ~  of thc 011 


