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V i g M ^ i i b a n w i d  h  ladte te Iv ft  r a id r i i i  lor ««bfo 
Tht MCHii iMgNi «M ol A i  w9§ttM9 o il  in tliii couatty It far tht atnofK- 
tatt of Ml#, m wamt coMUtr tW ptoMwri of tnkmtl lit  in totp *• oĥ ocrion» 
•Ut. UaMHMod o ik  otfodoMy thoM ttkt HmmJ oil. w t o< snot iapoiiMM 
to patal o«4 vonriih lirfooiriM  ̂ Sovorol ochor ofc d  wliich cIm •etc teiwrtaM 
ii oaM t o i. oro omJ for WMoodag porpoon oiihor tfctiohrti or aiiiod with 
m km ti o il. 3om  oI tlw o ii  an aho mo4 lor ModkiMl pnrpoMt oithor 
■ M m It or rn o rilty . VflgoioUt oik  u trt who m$d for bunUiit in kapo 
ia Iwaor 4i 9i  M o rt tbo 4|icof<rf  of prtroUom tnd tttn  now thty tod hmt 
ia A M it  cotMn of coot r ioi lik« l a ^  tod Oniw. Aporc Horn the vorioiM 
«Mi o i l  or ■lariimJ obovo. tlwy con dto bt urod u  lutl m
Dioool typo iaroraol toM btioii taiinrt. lUcotttly actuol Mperiawats h m  
hooa oaAirtrfcm wWi tbk objoct hy cht tndurtrkl Rottarcli Butoau Conactl 
(M<r toporti im -3 6 ,1936-37.1937.38) and it k u  been found that vefotobb 
o ir pradaet iraai U^12% Iom power in Diertl rnfine than that produced by 
viaoral o i  lueL The tmMmvm horae power output in the caie of groundnut 
oil at 1900 fr^obifioaa por aiautt waa 7’ 6 aa ajainat 7* 85 for ahell Dioatl Miaaral 
o i, whia both atood on tht mm» foottng re|ardin| aaMOthnaaa yoad atarttng 
UeBkf. Oae diHc uhj to be gaat with in unn| vegetable oib aa auch lor fual 
ia iatomal coebaatioa oagia—. ia the corroaioa produced due to the randdicy 
ol the oil Thia can. however, be avoided by tMaoving the rancidity of the oil 
or by iadiag out an aioy which can n$m the corroaion from fatty adda. 
In GorMoay alao, recently, teate* have been completed to compare the per* 
iormanf of vrjataMt oil luek with a gas oil fuel in an oil engine. The 
raaolm obtaiaod are limibr to thoae mrntiooad above with reapect to higher con< 
aomfCkia of vagacabta oila a«d tboir tendency to corrode certain meuU. In 
addWM. polm oil aad graoodnut oil htola were found to be s lii^ y  tupehor to 
•oyabooa aad laeami oti loda. Similar type oi work baa been carried out by 
WakMi*.

The aae of vogotable oila aa liquid fuel cannot be reatticted to its uae in 
taw coaM oa aa it casaMt wmt afl pufpoaas. Industry roquves various types 
ol Mqaid fatb. motor spirk, avintaoa apirit. kerosene, Diaael oil arc. All 
thmt la^ihamsnii caa bo OMt widi the differaat fiactioM of crude oil prodwad



b M  4m n n k  bgt CMMiot b t mcc iridi <roa oik m  toch. unle«
iImv tM arinUf pfocaMd.

Tbt pwyuwiuu oC nttoral bqotd fudi cocmuncd m comparison wich the 
pndacMl liQoid fud* is qnitt krgc. but cb« queicion true* as to 

liM c n A  oil ooaiM o«c otf cbc etrtb it «n supply or u  foin#
•» b t MkMMd at toM  CMC. Aoeacdac «» L t Col ]. H. M. Gtccnljr* tbe 
wocU coMMMi t̂ion d  pt r of a i f  at pnwDt b  290 millioQ toos a year and its 
wm hm  cemdmmd to b t k> rapid aa to crcact a aituatba quite different froo that 
ol A t  aoHd latla. Tbe rate of growth codd only be appreciated from tbe 
M to v a g  i^ataa.

Taar. W«rM ce«wptio« e( pctroirwin w iom.
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GtaaMy aa^  that tbe preaenc known resources o< petroleum 
tmmmit to  40(6 ■iWion cooa. wbicb give a bfe o< the world's t&inetal oil 
AmIi ol aoc SOM than 18 jraara. It taay. therefore, be taken as more than 

dM  cW woclifa oil reaerves catioct indefinitely withstand the ever 
laaaad of nacvial liquid fueb and that a sbortage will make ttscH UU 

w ttk ■aaiwalili tiac.

I i  coapariaon with other countriea. Indiia is producing far soiatler 
ol aiieeral o il wbicb »  0'54! of tbe total crude oil production of 

* t w U .  TbiaptoaMtion ia quite small in comparison with its consumption 
aa Aowb bf k» iaiport figures havinf practically no export. The average 

iaaparti ol iarcign mineral oil in India amounted to 1*M.518.757 gallon* 
an average export of 89.401 gallons during the period t*)29 to 1^33

Tbe pttroltwa supplies of the world though vast, are not evenly distnbuced 
. «b« five cooctaents and many countries occupying impottant positHm  ̂

m tbe conduct ol tbe w o ^  affairs are without a ufe supply of thu commodity 
Ic ia nac aurpcising. tberefocc. to find serious efforts being made to eliminate 
or laigaly taduea dapandesce on foreign supplies. Apart from the appreSension 
cbac tb t aopply of patroleuai would soon be exhausted and the uneven distn> 
bodoo oi oil 6tlds on tbe swface of the earth, tbe increasing tendency of the 

I to  b t  autonoaaic both in thinking and action has resdted in tbe feverish 
for petroleum subatitutes. by the utilisation of their own potentui 

itaoiTCti aucb aa coaL wood, natural gaa. oil sheila, cereals, oil seeds, etc. This 
ia not dircctad «c4aly towards producing fuels for motor vehicles, but
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•  M » d co a l vh tB hf^o g M M d atM k triM T M B p fM n *  m I  p m m w .
j M l i « ir ib M «<M o r « M i .9 D i i t a o f  D iM d«i and a s id b M d lM lo f l .  
t v  Fhefcer-Tievack fn e tm , vkkli ii i m io n ^  1m Oenaeei.
caaaiMi i> Id iliinw nli< cartca M M aiia or riiraliilBi volar m  rigorooily

is  dba naaMoa of iMJaooMadM cotthma ot laaMotatataa ol Aa oalar
o i a 9 » w .

io faidia iha pcorfiKtiaa of od aoo^ lach m  KMoad. gnMHidwiti cottoaaaad. 
eaw t. a a * « ,  tapiaaad aed ee iiae i aoad. aovcah and oigar laod, ovaa at a
nwMar^adi ■ oaiaaaa. a»cao4> TjOPOW aooa 0̂  ia iw itk  t b o t  la . TTSjOOOjOOO

lo A a yoor 1987, iha figoraa lar Aa pfodocrioa of oil aoada in a t to o  of 
•OMaM: faiA aaU C kin TDt Nlgack lU  U ^ t .  1’9. Ar<wirioa a«L Dotch 
B o iiM b a in U J L A .4 ^

TWa ladia cha Hit aad A a ^vaadQr. M d a a  a a d r f ^  i» f r f  tba 
pnaia t local tOfoinM Ha of ladiaa a io K laa  and 1m m  ooaaaapiloaa» laaroa
•  l a |a  aorplM Iot aipoct.

U M km ^teU kfim k  hat vaat aaaaoaeaa of oA aao4a haa mmdk to  looh 
foraeeieewaefcdwoBaef tegaiahlaoltaa fx L  m  A a haa pmedealy
«oi7  i t i k  BiDacml moweas of bar ovm. AeeooAog to HAliich* cha pittal— i 
aaaama. tb a « ^  w y  fRot,ho««a4aioiM liarit aa4 ta «ia« of tha aa o n u a t 
a*4 iataaaaiog d a ^ a d  far paitalaoB foaia far farioot poaw  potpoaaa. it b  
o d k i ^  that it «Hi avar prova ocoaaakal to cot oct atteatal oA oa aap aeala 
teo faH foc iii. n b if l i la iH h a t ia fB a ra ih f  tha p n o H iH n a  that iha fat 

> of tha wotU aaa Bot ia iP ai to  ioad AapotiiB. U t  ato Aapaadaat oa 
icpap^ihaaaoM tof d tthnardapaalh ig  laifalr ea  dM iaiaaaiiy of 

cM n ria a . laA aei.*aeeB eaiyppeeaiaefeoefoeieeof Ais h io  hf*ocorboo 
o fc .iiia p * > h ih  m lp rii  hy IM h a  M i odMta. «h» hMo triad ta  oibct 
M ilv d M K M iiv o d h d h iiiad ik a  fata or fai9  ocUt avor canbK  taeh m  
pM at ot aa obvoiad aiHpaaatwt aad k  la aaggtatad that tvoa fa aoar fatoto. 
A M ifaN M P B fa iM d laa ih iriih  a h H ia tt  fat 
M t f  M  *001 fMV ■oairfri fa dria 
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«otk M  cneUiig of IMIV o i l  W tU i Mthod hM Iimb eaniad 
%  IW ik t *"»*. c a c M  vM kM dboitW vviN tU tM V K B M of

Mawtd a i* . c o te  «l>. PMMt oA*. palH lA  npMMd oA*. ihM

1 W  m ck ta f « «  cacfM o«t W pMiiM the ofl as Mch OTtr tfat 
:* iaC h t^ w p o w « ili. TW ca ttbM  bf U a  « « •  b a it of dwcto- 

aloKW M o«U«.‘lM liB. •  « inur« of >hi«iniim 
tbc above mmbomtd

teiM M ri, tv o  «^pn of 9m ^m »  « m  obtiiftaJ. n t^  ^  jiw w n 
If ir il paoivct Tb« tm o m  ya»Joct  «m  hmad to conriat m tith

—aaturatad fiydtoearboaa. 
acroiaa. T V  li«aid

iM M btaeiotftD M IihboaaW tiH lM cnbQ ttiiifnctkm  watracnckod 
,k  o v « ta tii« d b  hot rataiyir •fcatt by fwtbcT ^vMOOca of h^fctaf 

n tn io if  TW l««M pQitiea waa dMo aubiactod to alkali «•■«> 
tba iany actfi a«4 tba M o n l od so obtamcd wM tbcn diatiflad 

IMD iW w e* Irw ie * . Tha fcacdoB b d iN  baewaan « r  aW ■  alw et all the 
caaaa «aa ioaad as coatain baaaaaa fiw  fra«i ita aitro iam adva aad tba fraccioai 
batoaao U T  and 115* and U T  aad 140* w n  hmod to etmmtc of tokMnr and

Fafthar ̂ aaatibaa of ■fo«atk‘i vcre obtamabk oo hydro- 
gmmdmg tba w iy —l a te f  tW i— oval of a w a r in ,  The fracboQ boiba#
bw piia  1B9* aarl JXT waaa baiaar iabnin«a for karaaroc oil F m a tb* Ughar 
imctie* ^ e « a  dST. yor t o t  luitahli far Diaaal aofinr and lubricat»c purpoaas

"fiw 4aoo*^owiioa of caatorofl'* 
otharoOa. Tba acia of cneU at wck 
yuiitua affear aanicaiiaatiOD witb 
o ith ti ba|itiUahy4i whicb waa aot

pcodticu qtikc different from 
aa oawal $m aad tiqnid, but tba 

aoda and aMbaa^oam diatiUatioft fur- 
from aay ochar ofl.

Tba ilcowfniirina of 
acotk aa w alaa of haaoMa

fattjr ac i^  Ukc d ak . Haolric. pdaiioai> 
bai baaa atadiad b j Maiba^*. Tliapfadarr»
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A t m Um  t i t  of cM iii iegMt

l**hM i i i B i i  a a ta H M  4 < k « i i i« i«  (4010c c .  19. 0b < m i<  
l e l*  W 7 ) Iw lr wewimi ehy (iMP I.) te«i kvm m an at eeitasty

.. ......  M i ifc t ih i i  « c ra i t  o i Q M t M . ) « I M M « ^ r - o ( 0 « U 0 M i
T 1 » b * e e « ^ l B A e « e e w ^ r i i e # M p h A w i m * .  

• e j i d *  w i A a c w l l m M » i * l l i y c < « l i i w .  A cM H h« to  Um ik t  fonM - 
d n ^ M n w W M ta M c rM to  ikt M dM ifactf d iv Al«0». <8KV XH.O
CB w H N ^  QW CM W  W9 MR^ K H i MW fB8 SCM W

kf^M w W M  m fh  * •  ilM lr ill l  olM fChM k M iii.
I W b r t i p M t e M M M c t f t M M K h f i h t n M M b o r v i i k i M  o t  Mi4ta« 
oi M i M k  «t‘ «. Ht TM fliiii i t t  yirii d  m w l w  *i»wdi

t W M g i i f A *  « * « N e m » W  th t 4«nciM  e« 
d tad M o a  i a i  A t  pMptftiM i l  th t  CMM

CkacfcM paiMt « i hit Wta cacritd o«t bgr
•** kr t e  iB PMMW «< ariifJw it iIk  <Ueride m 4

cM aiU t. T W  p n 4 m b  « i  M M m  v a n  im M r tijJ i  
d lM r  mU I viU. Tht I M i  PMtim afwr «mUihI witli 

c ta r iN t i o f  p a n f lw  a o l  i l i f e M  b o A it  I m  M*-310*, fiojttfcir with hightr 
A iim o m . Th« 0M « M  ia a a i  • •  c o o it e  at OOt* QD. olciAM ,
M i i i im iii  t jiiic ir tiit . Ht loooJ that shK chbriit cm ha

SoatMfchathoMiiaaahfGribaoiCaciali**iariha«yoAttk ptpioc 
tiao af M̂ aM tad Itam fniwMi ofc. Thty iirn an  i i l  wg^aMt a i  hy tw—  h  
Aa ptaairift •( aa aftriha aacih M i il» paaioeii van M  k  cha va^oor «al« 
ovar poaiaa tHM aaaatiafai akhri ai SBir̂ BDr whan hyiMiMaciao taak plac*. 
n a  yirii of tha H vii pmiwt «at I m  IMSX

IMb** ^  WMftti to a aaAoi «Uch caata^  io m iit f j in  A t a i  
a<A mmmma hyjfoaMi aoi A m  i ir w u ih g  a><A rilriiia a i ^  TW oi 
arfatnMhaaMio<Aimi ia a  h»lwriii. a i c i »  aoiia ^  wnat hi ■■aaari 
aaaaMaaiiai techa
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ol I w a e U B t o W d b f c r w a r M h a h e  
f fM W  tm i <Mo** M l  tkac 
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kf caibM iriit « i  «*4 i ^riihMt iMviMi w tm riiw  of 
l i t  ^  A i«% «M A iM M B iiM W nH 4t»  cM tbat cAcUig aaii
W |U I« f9 » > 7 9 X a ld M « iiM tM Jb iio N M M ita A t I n  o l liyAoo r boa

l l« ( ih « M M ta ii l t ta b o v o > M M n M |u 4 iB tik o c n c k io io l  fany cik 
Imp fModlMNft pioAMto ̂ MK SMcb fartiMK ii t tb is  by 4iSm ttt vofbon in dM 
iiAiMt hnm )opM aad OriMU «bo bov« at tbtir ^I^omI kr# t aMii>
i Wm  ol «« iittbk  a« i m M  o i l  oipodtly aopoboMi o i  MiJ i ib  o il T(m wocb
i l  blofc*. SoiD. M o n il !■< tAtn> wWcb ii a tW y  lor ^  pwrpo**
oifM poitei low b o iM  p i f f n l in ,  irnikm tkt pomAakf ol p toporif jitoHnr 
•a^M M rfM L lo fcb w rtijy o n k o ^ y fo iy litth  pm toiB O  ol tbb  ■Mtfial
b itayoad jfOM. £■■ wdl adoot aock oioaoAma lor iiba ■n^tfMaa ol own 
MOT M l  <■ ikaat 4ayt vboo ovory ooMtty ii tfyiM (obaeoM  
Tbaeaai o lpnA niaaiaafB ctac  oMdi aaol «ot ba aiglictad. but k  nmn 
at anaisaacy.«. / .  k  war daai. ika trmnmf of ooae ol prodmctkm caoooc b* 
ol v te l iafonaaoa. Ii aay. riwwalaw. ba cbot bi oaar Iomm iba nrachin# ol 
iraiMaUi o i i  aay  tafvo tba im M  poipoaa far tb t ytoifafrion d  OMtor foal in 
peoeil aeJ erediadc cbaeieab M pordeeler.

IfttfcayaaaMk iaw aadtate. cba o o d tta t ol vafacaUa ofla waa cairiad out 
by iboaa iUhraM procaadnaa am 0> by yaaaai ovar a cacalyie io a tube. (w> 
by M la d o o  io piaaoBco a l  M aM c mka, m i (w ) by MNaiMMi ondcr pmaorc. 
Tba yaaSaiaaiy oayaiteaMi vaaa c a a M  o«t by iba i n t  taatbod oiiM coco- 
M t ̂  #o«A bm  o l. aiaMa o i  a a i aow nb ofl. wboae crop* «w jw fr ib iiiiw c 
ta W a .  Io Aa baglaaiig Aa ccacbkt  «oa a h iM  by poM tf ov«r the hoc 
a « te o a la # H a  an i abo on a baalad im i caralyat at Jifartm  tcapara- 
tmm vitb waiybn otaa ol iow. In dM aacoad Mdiod rb* cischiei ol cocontic 
o l  miwnmdnm^hmhmm mmMU by iMnfcriao m pw cuca ol vahou* 
yMoaaagia of aobH*«*a t t i l b r  rbhiriin. wptcialy umc chhtiAe. I V  
•A c t ol d s a  al dW ihtioa «oa alM acvdiad. Tbc Jweilbrion (botb
U^M md gaaaooa) froai rnnmm ctf, t mowJom  oil. w«mm oil and «aw nb oil 
by i n t  4WMm ■* Pt'mmrt ol 5X aohydrooi m e  dilondc Mid cbca rcdudttog 
dtefcoedaa above 210* m ucaiiocr ol dw dmflatioa raaduc. «ct« w ^iod io 
data! topoAo# iba a o n a  foal ceoaaai aad ^  las foi pciiii inw. Fiaoiy tba 

• I  fMoadooK o i  aod aow nb  od baa hmn caniad #ot by diicilalioa 
m g ie f  l ie *  45—390 Be. pat eq w e  iBcb to  «ody cbo lA a  ol
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TVi iM o te  take «B ofJiMcy k o A  tA t  vhoac tateraal rad « m n u t  

van tflT tad tupta in ly. Two pitcc* of 8* Wntfk wd on«
PM. I.

CiMki^ube

T* tb» V M K  paa^.

piact a l 3 it. kn iik  wen cat fnaa Mch a tube. The two sbort piecc» w ttt 
attadMd to  dM Inajtr tabc on both tbc tides bf bmom of flange* after pattm^ 
ft Iv o r of Mbailoi batwaao cba flaagct to ptavcat the thort piecat te ttia i 
h m j^  by coodacfian ol fcaat faoa> the l o i ^  f h e  <rb>db wa* alactricaOy hcaced. 
4 l la « a a M W to th i t 'c M a o ( th a lo i^ td b « to v h ie h  w  ««Uad % 6 «ch



r if c c lin  m  y jW A iLM  o iu

TW tmetiom mb* pnpm  wiapped with t  fltiibk m iu tk m  and 
mm  tW a k a  dM«t wm w em i tbt bncia| tlMMm (sicbroM wtrt N a  5). 
Aaeteeeeet. •■tWe*at eods fwe w«tc cht tbtM tuiilkritfl rtquirad in tb* 
drorit w bm  cb« fmc servei to proMct tbt M ter ; tbt rbtofktK to control tb« 
btMbig u d  tb* •9omtttt to — gture tbt cumnt. Tbt currtot wti ktpt conttant 
•o tbtt tbt tttt ol btttifif wM idtntkal in diftrtnt tiptri»*iitt (Fig. 1).

Wkb tbt »mt am n|ttttntf esctpt for tbt tbtrnontter pocktt and 
tbt i»a#tt, a cla« tubt (combustion tubt) 85 cm. long and 1' 3 cm. inttrnal 
diaatttr waa uatd aa tbt rtaction chambtr. tbt ttmptraturt mtasurtmtnt bttng 
carritd out bjr mtans of a tbtrmocouplt introductd from tbt bottom. Tbt oil 
WM evtnly diathbuttd on tbt »idt» of the tube by making luitablt arrangtmtnt 
wbtn tbt cracktng was done in abaencc of the catalyst.

Tbt oil was cracked by dropping it into the hot portion cf the tube from 
a constant level bead at a constant rate. The cracked oil was collected in a 
receiver at the bottom which was in turn connected with an upright worm 
condenser to condense the uncondensed oily vapours eKaping from the receiver. 
A slight vacuum was applied on the condenser side by means of a water-pump 
to remove the gases formed during cracking in the reaction tube.

The cracking of coconut oil, groundnut oil, niowrah oil and sesame oil was 
carritd out according to the above methcKl and the acid and saponification 
values of the resulting products were determined. The characteristics of the 
oils used are shown in Table I.

T a b i. k I.

Name of utL Arid valur vbIik-. l-X tr value. Iwiine

Coeoeut sw 2&fl-2 266 8

(troondoot I I 196-2 IM  1 ga-3

HcMrne 1-9 191*3 19f)H 111 t

Mowrftb U f IN63 171 0 ea-7

1. Crafktng in OIns\ /kA/-.—Cracking of coconut, groundnut, sesame 
and mowrah oils was carried out over a surface of hard glass tubing at the rate 
of 2 g. per minute at different temperatures. The analytical constants of the 
proittct obtained are given m Table II.
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fora ol cfliodcrt and encloacd in an iron cube, it the result* u  in Table III. 
The resulti indicate that in die abaence of cauljrK, the flycende^ <A coconut 
oil are decoapoaed uuo iatty acids while m the presence <d cacaljata. the fatcy 
acids are futther deconpoacd into neutral products as evident frooa the drop m 
saponification values.
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T a m  111.
P « r « « a la g «  M • • ! « ?
• M n ^ a d .  cTMkari.

• t t  r i
m * 19%

m  M « « M  i n «  m  104
« •  1M  H M  M M  a r «  «>«

1  Crmekimg m Gimu fuhe w*ik C îmfysi.—C nckiai of oib w u 
c in W  m t «Mb m  iraii catalyn ibifrihtil in EKpertoient N a 2. cnclofcd in 
A t  tabt Wi4 k  N a 1 at dtftrcnt temperatures and varrintf
ilH iMt of fcoppini  tbe od (TaUe IV). The Ktuhs obtained show that the 

M «Mr cradMd icicrwaM mkh tempenturt. the rate o( dropping 
tbc ofl teeaieins rimaranr Ob tha ocher hand, cracking it enhanced by 

the rat* of droppini the oiL but both theae obtervationi do not hold 
wt Msporaturei hither than 490*. eapeciaHy when the rate of dropping the 

o i  ia lt«a than 2 f  par minute. This may be attributed to the catalyst being 
cof  rod f f  h f the dapoaition of coke due to the carbonisation of the cracked 

OK tanyeroture.

Tablk IV.
R*Rat* of dropping the oil in g.̂ min.

(V)rMat oil.

a A«M t«liir. 0«p. Ttlae. i b t n  ralac. nnrnwkML
of I* • t 
cm rkrd.

cva 10 m -9 HA m - 4 871 lt-9
1*4 4»0 M l S m i l H7-A as*4
ID n o io r 4 l a io s r s 400
a o • 0 l a r r a n ISO 047

« n t e 040 w -T l«ll'4 A4 aa
11 lOOl i m 0 t ‘4 a r t a m
!*• MtO tai-4 a a o ti-a 7 « i
r f lao o •TO r t ao*a
r a r r t u r i la s o n a a aa*4
t o 1010 IM O iM-a 410 a a ?
10 040 I M i « o a a t ai-7

. O ffom daat oil.
a ia « t n i a ( m IT M 9 t t 7*

r t m » tao o l a r i B87 la-a
11 a i a l i r a IM*! 6a« 4T4

m t o t t i 1 « 0 l i r a M a t i
t i 9 a i m 7 t i t 7 I a t o
1 0 IMO 1C70 41'l 111 T ra

m t < t o r i l i r o a o t aito Tt-a
a o m o 1 « 0 •o o a r t 7*0
lO • r a l a t o a r ? a t o 671

e m m e oil.
m t o 71 101*1 ia4D aa-a r 4

t o i t o IlOO i n a r t 71
l « m t U H la r o t t a i r t
t t * •1 t o n IM '4 a io 047
t o I0TO i n o fo% a t o ATI
10 I M t IT40 aa m % TOO

4 » t o M n ia r « «i>*i a r i 789
9% l i l t l i r a sa o T i t
1 1 i i a o m o a r t a i- t a r 4
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Cf€kmg D iihlh tim  im p m m t ^  M îrnmc SkUt.

IW  dM bciab «m  cmtM  m  i» a rowd boooa JiitilliM (290 cc.)
m d tW h itii^  of th a te k  — t c fr ir f  o t  by ■■■ni ol a a o l t f  alloy ylmotd 
im m  «MMc( pot. TW aaacH pot iMOiad by afchfooM wit* vliicb was 
womd tamd it. Elactfkal btarin< bad eartaki a4vaata#M ovar flama baadn|. 
at it a vo iM  local baifia< of cartain parts and tba wbola apparatut vat 
Mftilofiy baattd cbfoo^KMit. Tba qnaotity ol tba alloy w u  fwt tuficiant to 
covar tbc b«ilb of tbc diftiUin# flatk wban it was patfacUy Huoartad in it.

Pia. t.

A—IM ilH oc Sm It.
B-Moh«i Jkty.
C —AatMMoi.
1>- Tbernoawtcr. 
i ; -  l)a 
K—Air coMlaater. 
G—W at«r eeadvater.

H — Kcreiver.
I—llx-MMM»eier, 
J~Um bold«r.
K -Avoncter.
1/—Kuw.
N-M»in.

The delivery tube of the 6atk was connected with a condenser which 
served partly as air>cooled condenser and partly as water-cooled condenser. 
The condensed liquid was received in a filter flask attached to the outlet of 
the condenser and the uncondensible gaa was collected over water in a gas 
holder A mercury manometer was placed between the receiver and the gas 
bolder which served to check the pressure of the gas. The top of the distilling 
fla^ was closed by a cork through which a thermometer was fixed. The general 
arrangement oi the apparatus is shown in Fig. 3.

When the alloy melted and the thermometer placed in the alloy showed 
a temperature of 220 . the flask was immersed into th*; molten alloy and rigidly 
clamped. Other connections were then oiade as is shown in Fig. 3. The rate 
<A beating in all distillations was maintained constant by paning a known 
amount of current and tbc beating was discontinued when no fuHber distillate 
was vbcaioed.



Mw0ltA ^  Cwmmi  QMl—TW iiitghrinn wa> cMiwd owe (U
i » * w e i  « < « * * * .  0 1  vk k  10% ttld n a  cblorMt. (3) with 10% caldua 
« M M tfa .W t« M ip M li^ d M o < 4 M lb tk M .(4 ) »itb 10% caldim chloridc, 
bai A a ■frtr r a iw » f widi rilcwiw chloridc for 1| boon
m4 <5) vkh  10% cilniiM cUorid*-xinc cUoridc. The dudllatti obcaincd 
a  d l iht tmm Wd m  aciid hmH tad wtrc bri|ht ycUow io colour 
nMck dakM td wciv coapoMd ot two Ujrers (i) an tqueous
li9«  tad (m) iIm d h  A  Uack Mlid rc«duc was left in the flask after
ihi dittMMiM was ovar. Tkt diaiiBMat wtrc washed wkb water and analjrted 
iar iteir rhwiifil coip o twaei  (TaUa V).

T ablb V.

■ ipeiiaH M  9%. m. 1 S 1 4 s

Q w h y  e l  •■<*.) MO 100 100 100 too

M l  M i . . .  KM •C iC I, •O iC l, •ZnC I,

% « f « h .. . n a 10 10 10 10

e f
waiiM m

rHrcvt
dM IIalioa.

I>ir6et Direct RHIaiiBX
u d

dM nU ir.
Direct

diMillMioii

D M I M f o r ( h r J

D M I h it .

1 I  ,  t
) hr. for 
M B iin c  
1 br. (or 1

• ■ o m o « a  o-aM O'aS? O«I0
t t 9 w o  WH 81*1 098

V e lM t  «•.*.) .  . «s*o t7-8 n i a i 's 80*1

A i M f ^  . . ia«-a 1ST? i i r i ier*« a t e

Ssp^ .  . ■ r a l U ' l  1 » 1 ao»7 n i «

B « v « e h H » 4 ttx» s r o iS 'i 0 ^

u a i t a  a i i i « 0'S

a i ' i » i  a i t M-4

A n s a e l n e r k . e h )  . 1% r o 1*S 4-8

» i M-O t t o ITS M*8

Om roM^iritig the add vaUiaa. the saponiScation values and the specific 
mmwkf of cht ptodticts ohrainad hr distilUni coconut oil with and without 
CaQ«. it ii ioaad that cnckiM iocraaaad in presence of CaQ« (Experiments 
Iand2>. ThacihafeiMofdiadllation it aa inportant factor in cracking is shown 
h f iha naalM «f Itp iriiasts  2 and 1  The raaults of Experiments 3 and 4 show 
that aa f w  aa A a  anar'^odM k  coacamad. tha dtract distillatioa and distiUadon 

p a a k tB f m tkt m  drtferanri. Tha rtaults of Experiaants



n a fK i—  o r v— i t i i i . i  o tu  217

t  tm i % Am t t e  hr « liif  ZmQi !■ pko* of C « a i. tht c m  it
ii  M t A c  cait fa C a d t cncUnf- Btcb though 

ihc M il ii M|h ia cccc e l Zada cn cU i^  the pcrccntc<« o< ommmusc,
chc 9 c d ic  0vm ^  of the cwrhci od cad the fciiduc left in the 6uk. show that 

: ol crceloBi it tiiccwd h f ZaCl« then by CaG|.

£ m̂ .  tk 'ih ih h m  C«r#HM/ O iiin  ftr tu n c t o f V iiry in t Prrcfnhtgfs
tif ZaQ f.—CoooM  od wee diMtUcd in prcacncc of 1%, 2*3%. and 5% ZnCla 

e period ol eboot ea hour. The dittillete* obtained had an acrid fineU 
coeipoaad of two ICTcn ( #) an aqueous layer and ( u ) an oily layer. 

The c h f ic i l  and physical cooatantt of the oily layer were determined after 
wediiBg the ditdllatcs with water tin free frooa mineral acid (Table VI).

T ablk VI.

Baiw viM iit IVo. ... 1 A 7 K ft

Q M B tf fy o fo il te ) . . . 100 100 too 10(1 lilO

X o fM h Nil 1 1 6 5 in

Tftap. r u f *  of#M illation  

WKiHftU

tSA’- m ' -M6 »<0 -X9S

0Jl7n oiiBO

W m t M  (It.) • ■ ' •T9 ftia 797 7«*B BM-K

V'olaM  (e.«.) n - 0 •4 0 01 ft MO W l

Aeid TtiM I fu n m o W 7 a m s m -i>

Sap. wtim t w s tI T s ta a o {.Ktfl

BMer taloc I t s IU8 R3 D-tf

EM«r aitrraekad (%) . 4-» 3 2 <ig

BM«r c n ek fd  (X) m i t r s BHO WtN 007

Aqa^oiM layer (r.e.) . 1*0 s o i i 3N 4«>

RfMidM (ff.) r i IID 13-0 IftH t m

As the percentage of the catalyst increases the ester value of the cracked 
products decreases. Tlie amount of distillate obtained decrcs'tes, while the 
amount of residue and aqueous layer increases with an increase in the amount 
of catalyst used. It is to be noted that the acid values remain nearly same, even 
when different amounts of catalyst are used.

E r p t . ^ Y h  t h s t iU - i H o n  o f  ( i r o u n d n n t  O i l  i n  f t r i ' t f n c f  o f  W t r s t M f i  

Prrcfmtngex of ZnCl|.—Groundnut oil was cracked by distillation in presence of 
1. 2*9. 5 and 10/, ZnClj- It was also distilled in absence of the metallic mU 
(Table VII).
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TAM.K VII.

Mt d  AnHlMiM

•M n eM  ( \ )  
M w  w ehid(% > 
M t f m  bjr«r <«a) 
Bwl*w(g

• M 11 IS IS
100 100 100 100 100
Nil 1 r s ft 10

i i a - a t i 119.114 is o '- s i r ISO - s o r

OMtt o m 0-«M 0864
u t T r t » -7 7SI 06-3
M'S • r « Aftt 777

ltt-« B in 034 • 8 2
lao ^ U M 00 I 71 1 4»-0

r s ID 8« 7-7 a n
4-fl 4 4 4-S 3 ^ t-o

M S «■« 967 M l 98-0
I t I t S-4 4-8 S3
4*1 lt-1 160 IS l s» n

Fio. 4.

l*rr$Murt i*»).
C«rr<<« 1-t K<«r raprciivH jr to Kiouiidnai 

And mownih etU.

With increase in the percentage 
of ZnCU used as a catalyst, the 
weights and volumes of the 
cracked products decrease with a 
simultaneous decrease in specific 
gravity. The ester value decreases 
from 9' 3 to 3* 8 and the amount 
of residue left in the flask and the 
aqueous layer obtained during 
distillation, increase with an in* 
crease in the percentage of the 
catalyst. The behaviour of ZnCl, 
towArds groundnut oil, is different 
from that towards coconut oil so 
far as the acid values and 
saponification values are concern* 
ed. It was observed in the case of 
coconut oil that these values nearly 
remain the same throughout, in­
dicating thereby that the cracking 
does not proceed beyond the forma­
tion of acids, while in the case of 
groundnut oil. the amount of 
neutral products formed goes on 
increasing as shown by the de­
crease in saponification values.

Kxpt. 14 Mf cratkmg v f  Otis. 
—The distillate from the cracking 

ZnClj (Experiment 11) was recracked by distilling in 
The distillate obtained was washed with water to free

of grouDdnut oil with 2* S 
prtMikcc o< 2'5% ZnCl>. 
i| Iron flwitral acid and analysed for its chemical constants (Table V lll).
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b i» « M M (% )  m *  m

Tkt iMitrcicAl wtuki flhev dMt fnrthtf cncUn# it t i >cfd wb«i the in t  
d M la it h  u^jmUkA in prm nct  o l« imlk cataint The Kid k  tppndabty

£ x^ . 15—18. Crttcktmi 9f Oil ky DomhU iutitlmticm m presenc* 
ZaClt.—The oil was dittiUed with 5% ZnCl, as in previous cxptrim«ntt 

Mid after waahiai ao aliquot portion ok the dittiUaec. itt cbamical conitantt 
wtrt dmmioed. Tb« diicillate wat then separated into two fractions (i) 
distill^  op to 210* and (fir) the higbcr fraction above 210'. The hi|ber 
fraction was returned to the distillin| flask containing rite solid residue and 
dittoed. The hither fatty acids which lenerally do not distil below 210̂  ̂ under 
ordinary conditions, are autoaatically sttoitted for recracking by this separation. 
The fradiflii bek>w 210 at the end of the 6rst distillation and dte distillate 
at the end of second distillation, were mixed together, washed with water and 
analysed for its chemical constants. The wsshed distillate was then distilled aiwl 
the fraction up to 210 was separated. This was washed with caustic soda 
solution to reflMve the fatty matter and finally m*ith water till free from alkali. 
The resulting product is expressed as gasoline fraction in Table IX.

T ablk IX.

Eipcrim ent No ... 18 m 17 19

K c m rn lo il .. ( ’ocobut. Mow rah. < iroandaDt ■ Hcaame
Q a a a iii j  of oil <f.) 100 >00 100 100
W «iekt of diMilUte iifter double diMilUiion i f  ) 7J 8 S68 SS-S 49-6
At). l*7«r siicT doable dwtillHtioii ftS ft'4 1R 0 0
B etk lar < r) u » t s . t tS fl S t9
VoliNW of a** (titre*) A 1 10-9 IIZ 148
(taaolio* fraction O (a) ... 85 lo-ft t-0 i n
DiMitHnK rwif(e of O 7# -*10 70^.110 SA''-tlO^ 68 .flff

C bM iied eoMt. a t the ead of IM crsekiriK. ('b«n ical eooal. a t tbe end of la d  crsrking.

CoAMBt. Mowrtb. <iroand- Sc m im . Coeoaot . M ovrab. tiroQnd- 8caWDf.
not. nat.

A d d  m Im  ... s t r a  s r s m-4 M'S 101 m 1»« 14-8
8»p. valve ... M'6 71-1 f 7 t S»t) >1-0 17-0
& i«rvalM> S-S 1ST 7-7 M'9 74 0 ^ t-Q r s
Eater eM rarked (*.) S I  7'fl i f 1-9 r g 6 4 1-0 n
& M c rm rk « d (% ) s n ••*1 (m  971 M-e m v m



T a b lb  IX  {e0mHmu*d). 
Ammlytu 9/  the gas.

('oeoaat. Movrkb. Oroaodnai. awwr.

00, i%\ ••• ... 7 a 4t ra i t
OMa» i%i ... ^ 40 67 • 4 at)
CO c%) ... ... i»i 4-8 4« 47
■# < v ................ ... M S sen •9-C MS
flMMiiMl kyJmartim (X) ... ... ti-a *47 n s 39̂

The ciperimenul retultt indicate that the cracking 11 a function which is 
dif cdy related to the uniaturation in the oil. i>. the iodine value of the oil. The 
oda. a  arranged in the increaiiat order of their iodine values, stand as indicated in 
TaUe XVI. !>.. (il coconut oil (fO  Bowrah oil, (m) groundnut oil and (/r) 

oiL As the iodine value increases, the amount of distillate obtained 
while the volume of gas and the residue in the flask increase. In the 

gas analyaia. the percentages of C0« and CO decrease while the percentages 
of olefioes and saturated compounds increase, with increase in the iodine 
vahie.

C racking o f OtU hy D istilla tion  under Prrssuri.

The oil was cracked by the non-residium method of distillation as followed 
hf Egloffand Morrell’ *. The apparatus employed was an electrically heated 
aotoclave of stainless steel with an internal diameter of 81 cm. (3*2 in.) and 
22*4 cm. (S’S! in.) deep, thus having an approximate capacity of 1100 c.c. The 
autoclave was fitted with a pressure regulating valve and a thermometer

Fui. 6.

A—Aatorlave 
B—TTiemomftw. 

O—H«a(«r.

E—PrvMire 
F—PnMorr relcMf.

U—Kcccim.

1—(}«• wwher.
J —HK-inuoiDet«r T«Jrr.
K— bolder.
1.— (MbfMM rep<

pocket. To th e  praaaure regulating  valve w as a ttac h ed  a vapour hnc 
wfcicfa in turn waa comMCtcd w ith  a  w ater-coo led  condenser. To th e  outlet



TW M iM lM ««H ckM Si4 « M i9BD cc.ol tb t  d l  to  b« c n c M  (aM tlr 
M f  «h» capMiV dM MMchvt). It wm th«i btm d  dU • r«4«icW prm r t 
WH bmcIm^ The p sM n n  mImm wm dMn opMMd OM to  tkf f cdr t r  

ih« 4M U m  «■• cm iM  ■ ua ttW ag  ih t pcMMt* ia tb t
rnm tki99  t k m ih M K  tW  T W  Im r in j dtocot i iwitd  wt>ta >
M p a m w t  «tf 4 9 * «m  im c M  At wUdi no dii riH «t c a a t  o u t T ht 
pto<«cii 9i  cTAckii^ M t  cokt, pffttiMH J i t r iB f  > v o ttr  uid  $ u  (Tabitt XII

XX).
Fm. •. n«. r

100 v % v

IB
Ti»

9>

•0

40

SO

SO

10

m  lao
Prftn^ t  ** )• 

rrvM * flf crartdaff o( grotMliai oil m • 
fwmeUom ti  pn*Mrr.

•D in  110
Prm»»mf <w.).

l*rodMU ol er«rki«K o t  mo«nik oil . 
fMetioB o f p im ta ir .

A fttf hnithuii the difttlUtion tbc volusi« of the prettur* dutiUste and the 
water thftt hod coUac f d  duriai crackini wcf< maasurcd. The tpeciAc invk jr

4
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T bt pM w m  diitflk tt m i  tbM
____ M c k ti a d i  wtkm md Mfawficadoa vftlve
n o .  b  * n  « m M  w M iM M r t t t f r M in N i io la b k

T ht d M iin l  coMttots ol cW 
4 M M M M 4 i» A ^ T J C « K iH « c a o o  wm c u iM  

>4M h ia w M tk M  tecboM itadnodcca f rT tin o tiw  
ol 3 iMk k to  ( 0  if c t i on bottng up 

fM i md iu )  th« Irijher fnctkm  above 2Z5‘.c«flad 
t W  c n ^  M to t  fyMl «M dbM  taalyMd far its rW»ifa1

C M I h  n v  m d  x x n ) .  i t  « m  thM  v m M  wkh cw m k  aoda ■olotkMi
* ■  iMV mMi M M l# dMB waMt dU i n t  froB alkali TW 

« i M 4 M t «  M  a«4 lha cn iia  Diaaal ofl v a n  cbaa mbjactad to  A. 1 T. M. 
M M n a (T d U a a Z V I .X V n .X X lV  XXV). TW  n aoad  ao to r loci waa 
— lyaai <ar wrnmrnmd md a w a t k  r n a f t a  by cba awtiw dof ( i )  E^loff 
aM  HatMi** v iib  a  saM ieaciM  of ia s a ^ a r , MonaB aad Lavtnt** and
( liT) Mataal a n i UviM** (TaUai X V m  and XXVD.

TW w iM a  a l tka ja t  caiactad 4wi&i crackkg was naaaurcd and ita 
aa^M ii vaa canftad oat b o *  far to  coamoaition and calorific n l iu  altar washing 
Ika gat «iKb ««Mr aad thaa saacini A a gaa ovar w atarfar coasplaca raawval ol 
■caalM fda. Aa tha gas waa cooBMacaUj rich in calorific power, it was diluted 
«M i a bMwn r tk tm t of air bafart dateroiintnl the calorific value (Tables XIX 
airfXXVII).

TABtK X.

l —S. C n e k ^  ^  grm ninm i m l ky u n itr  « pressure 0/
^ , 9^ \ 3& ,W b9 m d M  Ih . per sq. m.

Cbaractariitk o< tiM groundnut o il : 
aaiar raliia« I M l ; iodme value. 93*3.

add value. 1 1 : sap. value* 199*2:

WO«A dMIUlioe of (Croaâ Bol oil.

X DMIM VTcr. Taap. % DiMillod om. T-ip.

10 llOti' 80 m v
m  siao W «9ia
ao tar* SO sai*a
m  oaa so stao
so ssrs SI t» o

Tba specific ^ v i t y  of tbe disciUate was 
M ifa tlM  fiask.

(T867. A black tarry reaidue wai



Ta u ji XL

6^10. OtKkmg ^  w m f fk  tU ky ^uttUUi^n mmd^r ti prttsur* </ 
e . 9 a  m  160 W 3 0 0 4 l« . /# r  m.

rW ifw riw iH  ol Bownli oil 
vahit, m-O: io«M  n lw . CT9.

: tcid vahit. 14^: mp. valuA. 169*2: «tttr

KAr.r. 4MW«ii<ia ^  aovnk tiL

\  WmHM MW T««p. % DMtMl om Tmmp

!• ttitr •0 MTV
» tl«D 70
as ttt« 10 •M'O
« tto t •0 t iro
§0 atiD M MTD

TW iptciif gnrttr 
ia rht

of diadUtce WM Q‘862. A bUck Urry residue wm Me

T a i l s  XII.

Pr*uure erackmg 9 f if^u n d n u t oiL

■■Iw riM it w» .* 1 t  a 4 •

F m m n  •! flfiekiaf Oh«^- to-) ... u to i» 180 900

Tmb^  •( fifMkteg ... M M M * •M-411'̂ M . IM * S M ^ * M0*4ll

P w iin  diMUIal* i% 9t (kuf«) ... M*1 ion Ti-a 006 OOt)

nr. «l pcMMuv d itiilO i (nm o w vaos o m 0700

Wm t  (%oleharKs) ... lifx m . r\%
Cehe. p s  w d Iw  (% el ih ie s* ... itn 1M% «■•% IJ4% »*%

... «%. mg. Tnr. TS%. W'lf.

UwO*lni/lilm«f«a) ... itt itrt lU-4 101-0 1W7

Ma««r DmI of riw>gi) ... m% mfO% 4M % 4Tt% «T‘4%

gr- i l  mtim M ... o m frTfi o m 01« o m

D M « N ( % « l^ r p )  «. 4W% •4% * f99%
... o « i wm pm f W •m 1.



T a u  X lll.

Chtmttm/ t^msianh t f  ^ u m r *  SistiUok. 

mwmkkm- ••■A«rvMUar-

<%l

I. a a a
1 • i • I m r • » •

M M » i m . W’4 » i 4T7 avo ii'a aai aa-4

IIT4 n ro t t7 M f m t TM TB-a aai «a-i a?«

IM IM «-• •a ira l»’4 lao a n

ro t r t n n 3*a a i 0̂ 9 9-7 lo-a

T a b le  XIV. 

Auaiyns e f  t m i t  mtctor fuel.

Bm m Im m i Ka . 1 a a 4 5
M i  firiw ... »  aaa 4T6 a«a 8ft 2 25 5

AlV* *>I<M M. ... m 44U w a 3 Iil 2A4
Brtw n iM ... . . 4« t* a-0 r4  8-e

... ... r4 i a 15 17 15

T a b l e  X V .

-4.^.7: A/. tksHUations o fw ashrd  prfssutt- JistiUoh

JEspMfftaeat No. ... t 2 H 4 5
% D M IM  ow . Ttmp. Tiinp. Tenip. Tomp>. Tfttip.

10 141 190 Ill as w
aa IM 156 194 ISO toit
:0 aaa isa l<V} 145 I2;i
40 NO im ISA 170 Ito
ao aao tso ao: iiM 15h
ao 3«M asA 233 3ft) lAl
TO SSI 2A:j 24* > ^'l
ao <7a%K<aa »» rft 2iHi 2?'
■0 (Ta'viaae (W..) 3»> 317 24 i

f*«'..|SI« tt| )Slt (»»'• ) SSit 91 ) •>:«

(»«■. tai7 (iw



cwjtaum or vwurrA«4t o iu  

T abuJC V I.

A S .T .M . rtJImMl motm'

E l  p t  r i M t  a 1 N 0 .
1 t t 4 I

r- Tm ip . Tmp. TtMp. Two pi, l^ p .
10 wr 100 M W •I*
t* im lU 111 loa 101
ao IM IM Itl lit 111
40 IM m It l ia» IM
•0 i« 141 14t 140 las
•0 14S IW IM 1«1 140
70 i«i 171 IM Iflft l«0
m m 1« tao 17B 174
•0 I9B m •Dt MO IM
M til 04 SI7 ao»

Tablh XVII.

W-S’. 7’..)/. ^istiUnUons of crude Ih'esei oti.

K i p e r i m e n t  N o .
1 t a 4 6

iMilted o»ff. Tf»p. Twmp. Ten p. Temp. Temp.
10 M r m asn taj IM '
•V a§3 t il 34t u t 841
ao tn tu 162 »> 940
40 ant tea 168 aao IM
•0 ao8 173 aas m IM
ao atft tao 174 177 171
70 tap aos 290 IH7 M l
ao «47 aaa 806 ar« IM
iu (M%)a40 m att aao an

(•!%} aai (M %) 848
/

m % ) m <M %)«a m % ) m



T a» lk XVIII.

Hy4 r«cmrt0n un^lytis o f rtfined im>hr fuel.

Tbc figures m cohimn <i> Are accordinn to the method of Egloff an<l 
MorrtH with » laodificetion o( Faragber. Morrell and Levine and chote ir 
c n h in  (if) arc according to tbe method of Morrell and Levine.

No

UtMtamiii (%)

1

(%)

I
ll-o

4$-1
4ra

M

M-8

I
9M>
4M
40-i

»•
40-1

IM
40-t

i

i r o

44-0

4ri

M
Abl
ISO
4ia

I
Iff « 

M l  
4fr7

f l

W2
irs
tA-8

180 
9rr6 
61 A

»73 
11 A 
611

T ablk  XIX. 

Analysts of ikf gas.

Exp*. No. 1 1 s 4 6
(X), (%) .................... 71 a*« 71 79 47
O iiiaw < \l ... I4« 14*4 u s 141 iftS
CO(%) i n Jfrl SA6 M-fi 287
H,<%J ............... 11*7 181 *!4-9 ta i lax
flat bjdimarbeM *•7 *7-4 MD 39-1 40J
CaloHievalM

M X  (Cm. tL m -t otst 97A-9 10*8-7 M%-6

Etprriawil Na

T a b l e  X X .

P r e s s u r e  c r a c k in g  o f  m o rp ra h  o il.  

a 7 N 0 10
Ph — f» of eraekiai

b.) 90 IW tap 900
Tm i^  «l ecackl«i M M M 80M86'^^ 87S.4W 390-
P w a t t  diMillato (% of 

rfciHil 87% 7»a«\. 74l«V n » i\ 89«'\v
0B. gr. ol prtaMUo 4i«> 

tHMt om o O-lIM (r7«H 07M 0-77B
Watar (% «l rharii) ... r i% ra«̂ , 9A% .ret.
Caba, PM m i  loM(%of 

c M M  ............... iM n . I7t% « -5% 274'i.
Oah»<R./lllarafoU) •w-a *. TW  f. 79-3 f..

... ua« 167 tl *0«-7
Malar lM l(\ a l« M |i) . . . » * % a»S".. 44-«'\. 4»-«‘\.
flp. gr. «f aartir M  ... 0*7W (m m 0-766 0-7*Jl (T7W
D M a l< % « M p )  ... 4»'*% •4-9'̂ 1*7

1̂ . <1 DMnI afl ( t m 0-S41 0-ne o-wa 0861



a u c u M  09 r w e T A iu i  o i u 1J7

II ru.

T a m ji XXI.

CMiwmsi dinhlUU,

b-M an« M U if. ft-alm  wMklait.

f  T •  • 10
m fc— • T a k • k ft

A «U tdM ». 1011 •M t n »% 4»t i r t m •0-1 a n

8ap *alM ... lU 'l lO I'f Ti-a « rt M l •*■7 4Tt M l

FMm f«hM ... ... I t * IM •« r t •1 M r ? M i-t

EM«r(%) ... ... T9 n r« r0 I t 1-6 0-7

T abui XXII.

C k t m t a l  a n a ly s is  o f  e r u d t  m ^ ij f  / u * i.

f̂ iperiiMMt No. 6 7 8 9 10

And TAloe ... art i»4 «r« aai ai'i

flap. *«lo« . . M l M l M-l 4f4 ■71

EiMer fidw ... r« t1 i l a i t i

PjMcr(%) ... 11 1*7 r i t i 11

T abU  XXIII.

A S . T . M .  d is H U a tw n s  o f  w a s k * 4  p r e s s u r e  i i iH U a t f ,

E 1 p • r 1 ■  • B i N 0 .
8 7 8 8 to

MIM o*tr. Teap. Txp. Tean. T«^. tap.

10 lar iir n r lor ar

ao tio 187 IM IM 117
so U i IM 178 IM IM

40 8M MO IM m - 180

60 Ml Mi MO IM 18?

00 aia aM Ml 118 tM

70 ass MO M8 M8 8M

•0 aM 804 8M MO 8M

•0 <M%)M6
lM %)ai

817 m
(H%)MI



T a »l i  X X I V .

A . S. 7. M, dtahUmHon » f reined motor fuel.

K t p • r i m e n t No.

• 7• 7 H 9 10

T«iip. Tr«p. Tfmp. 1t*mp.

101* a r 100̂ vn 9A
IW 1K> lU 1U8 lOA
m It l lU IS I no
MT l« m lit i:«
H i 141 m 144 140
M i tat itr IM 15S
in M i liT Ifli
t il lY i liO ITO i r
m liT lit IH 199
BM m < r \ i i iT (fT% )ll7 (flT^)SI6

T a il k  X X V .

A , S, T  M. HthUttHon ^  crud^ D teu l oiL 
B x p t r i m c i i i  No

10

i 7 a e 10

Ttmf. t a p . TMip. Teaip. Temp.

m * M i' m M l tm
m 9U Ml m m
m m m M t4t
tm m • m 06 •60
m m M l m M7
m tm m M i M6
m* m m 178 tTfl

< H \)M i «H Me *9*
(iy% )»7 IN % )« S (i0%)307 (iO%)8l2

(iOX) M i (ii'^.)8ift

T a b l s X X V I.

Hydf^4irh0n umdysix r /fim d  motor fueL
TW if if f t t  m colunn (0  arc accordini to the method of Egloff and Morrell 

ta d  ia roliimn (n )  M t ftccordini to the oiethod of Morrell and Levine.

lu
“ »  r ~ it » • m' t »»
M-4 - 40« 17-i 17-i M l i i St2
171 - i * i » 4 M l IJ t t f n 18 n

- 4 0 t «-f 41-i 4T1 40*1 u s
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TABUt XX V II. 

Amt4ym tk* /«/.
Bî MtoMM N«. • ? • B It
00, T7% tt%  rt% t4 t
OliiMi mt m 14*1 UT4 IM
00 ... M. «*• •  4 m  m tM

W7 i»i IM  IM ll'O
at7 »T M »4 ««

(iLf. iu. m99 tm* tm t IM H

D f • c V i  s 1 0 If.

T ht owkaag ol aiM ral oiit
boik fUmfoiirton wtd

r» .a i

<rf • fo^plti mtim ei cbMiictl rMctkiM 
potyw iw tioB . tlM m tm t  o( tfa* u lbn» tt

riA. t.

r « w  (%)
A. & r. H iiailltHiw tf MMI* itifilhlii

Cw m  i—# w iif p fw itin ly i» <t. 10 im, l »  Carvw 1—CivfcrMiWiMMftMeaauof
MP ft*. to. prt*MN m la Fl|t. ̂

pradocttandtWdtfPMotfcncUagtM^ dfn»in«d mMjr by tbi dwractcr 
0i tht chtfiiai fleck. tW M p m M n  aMl prtMurt of crMkk#. tht tiat' o< 
I



•i^OMtrt to  the crackMg coodittooft. the cfttaijtt umd and on the convcrtion per 
pMB, wb*r« rvcyclail ii •■plo)r«d. Frooi the reM kt ai the variout cxpcnmentt 
carm d  out to  crack the vctfcuble oib by three diffrrcnt methods, it can bt teen 
iW t all the aboire facts jrfay an equally tmpoftant role in the cracking of 
v«0ttablc oils.

The evperwents on tube cr8chir.tf clearly bring out the fact 
that the datfree of cracktni ie closely related to th i tenpcrarurc at which the 
crackiag is carriad oot. It has been found th t̂ <rith the rise in temperature, the 
aeow it ai decoaposkion increases as indicated by the -percentage of the ester 
dacoapoeed and decrease in saponification value The glycendet are 6rit broken 
**P •  large eitent into fatty acids and acraldebyde between temperatures of
40CT aad 490. The Catty acids a rt then further dcrottposed to hydrocarbons or 
o M r  Mucral products sHiich cause a decrease in the saponification value of the 
Cfa^W  product. W ith the sasM rate of fiow, the degree of cracking is enhanced 

W -  K m .  I I .

ol pnmw* as to fig. B.

i .  & T. II. diliiUtM)— ol cr»dc tHcwl oti* 
fiM ne«r*k eiL 

C a r t t i  1 4  i r f r r  lo  th e  mme iM o o a u  ot 
pnM Sft M ia nff. •

with the rise in teap tratu re  of cracking. But teaperatures hifher than 450 
m tm  to  b« oofavoutabk aspaciMly vhaa cracking takes place in ^esence o:



m m B k iMffficn. mmc« tW  product* undergo carbociiMcion to to m t  e ittn t 
rvMkini m depoMion of carbon on the metanic surlacc eipoted. with a conat> 
^o tM dccm te  in the Hkicncy of the catabft.

Tmmt.—The tUM for vHuch the oil is expoaed to the condittont of c»ackin| 
abo  affactt the degree and the nature o f the cracked product*. Thus in the 
experment* on cracking in a tube at a constant temperature. decomponti<Hi 
acx«a«ct with a decrease in the rate of Bow oi oil. Here also this observation 
doea not bold good above 490 due to  carbonisation effect. When the cracking 
is earned out hy dntiilation in presence of metallic salts as catalysts, more crack* 
a g  ia effected by prolonging the time required distillation.

tk t  Comparison of the results of various experiments on 
the cracking of different oils under the same conditions indicates that the nature 
of the cracked products and the extent of decomposition depend to  a great extent 
on the nature of the oil used. Thus, when the cracking of oils ii carried out in

Km. is. Pig. is.

M.).
<}f

/Vr«nrc , m .|. 
Mowrak #it.

a hot glass tube, it is observed that in the case of coconut oil. which contains a 
very snail percentage of unsaturated acids, decomposition does not proceed



lM rM U i i«W *jM dM caM  ui odwr tliMt oik.
4 mmm$ d b  coattM M  W f t  p«rc«iita#M ol an> 

i i r i i l b  M i l  d w  M p M riic a tio a  v a k ie t  f o  o a  d c c te u io #  c o a d -  
■ M #  «Mb # ■  Immmm te M tr» rin | c lu rly  a further decoMposi-
lll tt  f f  iM ir M lli 1m » M M nl pnim ctt. T bt ih m  tfainf is oW rved when 
c s w l ^  «l d b  Is c * d e 4 e e l ky W h A *  itt p rtm K f o< T*riou« percenu#** ^

la  eW CMt of coconut oil the «cid and the Mponifi- 
M tfly rrwwMm. wbwMi in the caic of |roundnut oil thetc 

wkh the incrcMt in the t«oun t of caulTtc u«cd. The toalym  
i h i  gM ib iy M d  dorm# thtfe c tadunl experieents «Uo indicates that widi the 

iM M M  t i  A i  pcrceotai* uaiaturacod acida in the o il the percentages of 
aad carbon Monoxide decreaae, while those of saturated hjdro- 

cmhmm m d  oM bm  teem ae. The volu»e of the |a s  obtained, the aqueous 
^ m i i r n d m m m  and the aaount of residue together with the gasotine 
fnctioa m d  t e  dM M ag raa#t mcroaae with the increase in the unsaturation 
of iba o i  i v  dtt m m  ia o o n t of caubrat uaed.

Cs^afytf.-^Th* pwaaara of sobitances like anhydrous calcium chloride 
aad mmc cUofide also aSscts decoaipoaitioo taking place to a considerable 

TIm actton at liac chloride is found to  be slightly different and more 
that of ttldcMB chloride. It is alao found that increase in the 

ol c f lyt  v**d raa ite  in the d«croa«e in the amount of cracked oil and 
in tk t  Mwuot ol residue and ^oeous layer. The distilling range o( 

tW oil li aho lodycod with a liw nltininui doCnaae in tt» specific gravity. The 
fnraarifln ol oeottal products tncraaaes with the increase in the amount of 
cairiytt ift tha caat «l ^ u n d n u t  oil

R trjftiim i #f M * cr0 (k in f.^T ^  cracking ol oils is consideraUy affected by 
radiM Aoi the cracked distillate in presence of e ^ ie r  solid distillation nsidue or 
a fresh catalyat. This is claarly indicated by a cooiparison between the chemical 
coHlMMa of iW  irs t aad second AstiUates. There is a coosiderabte reducti<Mi in 

valoea d  the chemical conatants. On the other hand, if the oil is simply 
kaotad in pceaance ol a catalyst under a reflux, condenser, thus b r in ^ g  the 
cracfced pfodveca into roactioQ sooe again and again, the degree of cracking is not 
•■iMicod as the taaperature of reaction goes on decreasing to a considerable 
extent due to  the accumulation of low boiling cracked products.

Prfstmfit.~^Th* experiawnts of cracking ^ s e  oils under pressure readily 
indicate that pressure influence* the nature of cracked products and the degree of 
csackiag to  a considatable extent. In general, when the results obtained by 
cracking oil under prasaurs are compared with thoae of the other two methods, it 
ap^tars dMt i i  dm caaa of cracking under preaMire die gasoline fraction is very 
hi#i, while the aa^ount of solid reaidoe comparatively tow. The amount of 
ptMMiie distillate daereaaaa while 1 ^  gaaolinr fraction in the preaature diadlUte 
jnntmm widi increaaf in p rw u r t . T te  increaae in the aaount ol gaaoline is



CBACKIKO or VaOCTABU o a s M l

M l pHpectMMal to  pTCiNM, i1m« •bov« u s  IN. p m tu r t ih t # iiotwt
fnetiam  tibm m ti mot m  npidty m a m m  m  k  4o9» at lowtr pw n uwa. On 
cfat otW r kaad, dM a»o<ii» oi D im i oil Jocte— i vttfa cbc incrcMe in prfmiw. 
A rn fiir i in n  at dM add vakitt tad  MpooiScacioc) vahitt of prcwurt distiBate 
tkom t that they abo dccrtata with tocrcaat oi prctturt.

The rtawki ai $ u  aoalytit »ciU bring out aoothar fact »is. that ^  prrc«ti> 
tagia ai carboii dioxide, carbon aonoxide and hydrogen go on decreaatag aa the 
pcaaaurc iacream , while the percentage oi the aatiirated hfdfocarboni incraatea. 
In this connection it might be mentioned that Ipatieff** hat aheadjr obtervad in 
his work on the dccompoaiuon u£ organic Mibctancs that the percetitagei of carbon 
monoxide and hydrc^n decrease with increase in prvsture due to their combina­
tion to fo m  atethane and other hydrocarbons, an observation which wa« used 
by him to support the organic hypothesis oi the formation of petroleum. The 
calorific value of the gas obtained during cracking also increases with the 
increase in pcesaure.

U tih s m t» 9 n  4 / i k f  P to d u < ts  o f  C f c h n g . — Xx would be clear that the cracking 
of vegetable oib under pressure yields different products like gasoline, Diesel 
oil and gas having a high thermal vslue with the simplest possible equipment. 
The nature of the cracked products can be well regulated by proper ad|ustment 
of preaaure. The products of cracking, r/:.. kss. liquid distillate and coke, can 
very well be used for various purposes other than fuel. The analysis of motor 
fuel indicates considerable proponions of unsaturared with 15- 20 of aromatics. 
These can be separated and utilised for the the production of synthetic chemicals 
of the type of akohol solvents, rubber-like substances and resinons products. 
The aromatics may be utilised as basic material for various industrial preparations. 
The gas produced can also serve a duplicate purpose as it can be utilised both 
for heating purposes as well as for the production of synthetic chemicals from its 
olefinic contents. The calori6c value of the gas is nearly 2' 2'5 times the 
calorific value of ordinary city gas.

C o n c l u s i o n .

With the increase in pressure, the initul temperature at which the distillation 
starts, rises from 365 to 3̂ *  in the case of groundnut oil and from 358 to 
390 in the case of mowcah otl. The amount of pressure di&tillate and its 
specific gravity decrease « ith  increase in pressure. The amount of water, coke 
and gas produced during cracking, increase with increase in pressure 
(Figs. 6 and 7).

The percentage of motor fuel and in tlie preuure distillate increase while 
the percentage of Diesel oil falls with the increase m pressure (Figs. 6 and 7). 
The acid value of the washed pressure distillate decreaKs with increaK m



(Pig. 4). Tlw bigbtr «ctd v tlu tt of prenurc diseilUt«t before wathini 
< T ay«  x n i  Md XXI) ihow riiat •olublc fatty acidi arc formed during 
cncUM* The acid value of crude motor fuel goes on decreating with 

ia PTMaorc (TftUet XIV and XXII).
TIm a .  s. T. M ditdllationi of washed preuure distillatei and of the crude 

Diaaal oik, obuioed froa tbete. thow that comparativeijr low boiling distillates 
are obtaiaad with increaaa in pressure (Fig. 8*H), while the refined motor fuels 
bave Marly the same boiling range <m A. S. T. M. distillation. The calorific 
value otf the |a s  increases whh increase in ptt»*ure.

The percentages of ssturaltd hydrocarbons and olefines in the gas increase 
while the percentages of CO. and CO< decrease with increase in pressure.

The authors’ thanks are dut to Dr. M. R. Mandlekar and Mr. V. B. Thosar 
for their help during the work.
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