auucxmmn or vitcitah .l ooa

ev M. M. Dalai. am» T. N. Msmta.

DvMiftTiiainr ov CnwcAL Tmiii«m «v,
UwivKnmr ov Bombay.

(ftiirpil, Nmmtm M, /MIk)

VigM ~iibanwid h ladte te Ivft raidriii lor ««bfo

Tht MCHii iMgNi «M ol Ai w9sttM9 oil in tliii couatty It far tht atnofK-
tatt of MI#, m wamtcoMUtr tW ptoMwri of tnkmtl lit in totp *e oh™ocrion»
«Ut. UaMHMod oik otfodoMy thoM ttkt HmmJ oil. wt o<snot iapoiiMM
to patal 0«4 vonriih lirfooiriM™  Sovorol ochor ofc d wliich cim eetc teiwrtaM
it oaMt oi. oro omJ for WMoodag porpoon oiihor tfctiohrti or aiiiod with
mkmti oil. 3om ol tlw oii an aho mo4 lor ModkiMI pnrpoMt oithor
m Mmlt or rnorilty. VflgoioUt oik utrt who m$d for bunUiit in kapo
ia lwaor 4i9i Mort tbo 4|icof<rf of prtroUom tnd tttn now thty tod hmt
ia AM it cotMn of cootr ioi lik« la” tod Oniw. Aporc Horn the vorioiM
«Mi oil or mlariimJ obovo. tlwy con dto bt urod u Ilutl m
Dioool typo iaroraol toMbtioii taiinrt. lUcotttly actuol Mperiawats hm
hooa oaAirtrfcm wWi tbk objoct hy cht tndurtrkl Rottarcli Butoau Conactl
(M<r toporti im-36,1936-37.1937.38) and it ku been found that vefotobb
oir pradaet iraai UN2% lom power in Diertl rnfine than that produced by
viaoral oi lueL The tmMmvm horae power output in the caie of groundnut
oil at 1900 frobifioaa por aiautt waa 7’ 6 aaajainat 7* 85 for ahell Dioatl Miaaral
oi, whia both atood on tht mm» foottng re|ardin] aaMOthnaaa yoad atarttng
UeBkf. Oae diHcuhj to be gaat with in unn| vegetable oib aa auch lor fual
ia iatomal coebaatioa oagia—. iathe corroaioa produced due to the randdicy
ol the oil Thia can. however, be avoided by tMaoving the rancidity of the oil
or by iadiag out an aioy which can n$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 slii™y tupehor to
eoyabooa aad laeami oti loda. Similar type oi work baabeen carried out by
WakMi*.

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



bM 4mnnk bgt CMMIotbt mec iridi <roa oik m toch. unle«
ilmv tM arinUf pfocaMd.

Tht pwyuwiuu oCnttoral bgotd fudi cocmuncd m comparison wich the

pndacMI liQoid fud* is gnitt krgc. but cb« queicion true* as to

liMcnA oil 00aiM o«c afcbc etrth it «n supply or u foin#

» bt MkMMd at toM CMC. Aoeacdac «» Lt Col ]. H. M. Gtcenljr* the

wocU coMMMintion d ptrofaif at pnwDt b 290 millioQ toos a year and its

wm hm cemdmmd to bt k>rapid aa to crcact a aituatba quite different froo that

ol At aoHd latla. The rate of growth codd only be appreciated from the
Mtovag i"ataa.

Taar. WM ce«wiptio« e( petroinmn W iom.
tm t0.m.000
MW 20,480,000
MM MMIpW)
vm m4aa.000
MK mmjooi>

GtaaMy aa”™ that tbe preaenc known resources o< petroleum
tmmmit to 40(6 miWion cooa. wbich give a bfe o< the world's t&inetal oil
Amli 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
wttk maaiwalili tiac.

li coapariaon with other countriea. Indiia is producing far soiatler
ol aiieeral oil whbich » 054! of the total crude oil production of
*tw U . TbiaptoaMtion iaquite 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*M518.757 gallon*

an average export of 89.401 gallons during the period t*)29 to 133

The pttroltwa supplies of the world though vast, are not evenly distnbuced

.« 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 tht 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
Ito bt autonoaaic both in thinking and action has resdted in tbe feverish

for petroleum subatitutes. by the utilisation of their own potentui

itaoi TCti aucb aa coaL wood, natural gaa. oil sheila, cereals, oil seeds, etc. This
ianot dircctad «cdaly towards producing fuels for motor vehicles, but



mmm}
if.
it0ftM *«M B»iiM iftB«t «f hat pMriMi iliaw M i »
di ii*wtii «itat
M . Tly»<i<lliniirl® A~ iMriitfa>itéwid»It*ili<< iftM gM"*"M
pwiwii taa cnd» «l h km Im9m ikm «r  «ki mmm

Of tbh wiM ttMBfti M it *» peiiMt HqgUu M t m pmmlmm
IH mmBVHSM MW ipra sHBBHMM IBCM MMM praOvib

e M»dcoal vhtiBhfrfogM MdatMktriMTM BpfMn* m | pmmw.
jM li« iribM «<M or«M i.9D iitaof DiMd«i and asidbM dIM lofl.
tv  Fhefcer-Tievack fnetm , vkkli ii imion” Im Oenaeei.

caaaiMii> Idiliinwnli< cartca M Maiia or riiraliilBi volar m rigorooily

is dba naaMoa of iMJaooMadM cotthma ot laaMotatataa ol Aa oalar
oiad9»w.

io faidia iha pcorfiKtiaa of od aoco” lach m KMoad. gnMHidwiti cottoaaaad.
eawt. aa*«, tapiaaad aed eeiiaei aoad. aovcah and oigar laod, ovaa at a
nwMar”adi moaiaaaa. a»cao4>TjOPOWaooa 0" iaiwitk th ot la. TISOOJOOO

lo Aa yoor 1987, iha figoraalar Aa pfodocrioa of oil aoada in attoo of
*OMaM: faiAaaUCKkin TDt Nlgack U U ~t. 19. Ar<wirioa a<L Dotch
BoiiMbainUJLA .47

TWa ladia cha Hit aad Aa “vaadQr. Mdaa aadrf” i» frf tha
pnaiat local tOfoinMHa of ladiaa aioKlaa and Imm ooaaaapiloaa» laaroa
« la]a aorplM lotaipoct.

UM km~teU kfimk hat vaat aaaaoaeaa of oA aaoda haa mmdk to looh
foraeeieewaefcdwoBaef tegaiahlaoltaa fxL m Aa haa pmedealy
«0i7 itik BiDacml moweas of bar ovm. AeeooAogto HAliich* cha pittal—i
aaaama.tba«”™ wy fRot,ho««adaioiMliarit aa4 ta «ia« of tha aaonuat
a*4 iataaaaiogda”~ad far paitalaoB foaia far farioot poaw potpoaaa. it b
odki” thatit «Hiavar provaocoaaakal to cot oct atteatal oA oa aap aeala
teofaHfociii. nbiflilaiHhatiafBaraihf tha pnoHiHna that iha fat

>of tha wotU aaa BotiaiPaito ioad AapotiiB. Ut ato Aapaadaat oa

icpap”ihaaaoMtofdtthnardapaalhig laifalr ea dM iaiaaaiiy of
cMnriaa. laAaei.*aeeBeaiyppeeaiaefeoefoeieeof Ais hio hf*ocorboo
ofc.iitap*>hih mlprii hy IMha Mi odMta. «<h» hMo triad ta oibct
MilvdM KMiivodhdhiiiadika fata or fai9 ocUt avor canbK taeh m
pMat ot aa obvoiad aiHpaaatwt aad k la aaggtatad that tvoa fa aoar fatoto.
AMifaNMPBfaiMdlaaihiriih ahHiatt fat
M tf M *001fMYV moairfri fadria

1
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ri il minii
TM# Owiwyv.,

«otk M cneUiig of IMIVoil W tUi Mthod hM limb eaniad
% 1W ikt *"»*, cacM vMkMdboitWvviNtUtMVKBM of
Mawtd ai*. cote «I>. PMMt 0A*. palH |A npMMd oA*. ihM

1W mcktaf « « cacfM o«t W pMiiM the ofl as Mch OTtr tfat
*iaCht*wpow«ili. TW cattbM bf Ua ««e bait of dwcto-
aloKWM o«U«.1MIiB.  «inur« of >hi«iniim

tbc above mmbomtd

teiM Mri, tvo «*pn of 9m” m» «m obtiiftal. nt* ~  jiwwn

Ifiril paoivct Tb« tmom ya»Joct «m hmad to conriat m tith
—aaturatad fiydtoearboaa.

acroiaa. TV li«aid

iMMbtaeiotftDM lihboaaWtiHIMcnbQttiiifnctkm watracnckod

,k ov«tatii«db hot rataiyir efcattby fwtbcT ~"vMOOca of hfctaf

ntnioif TW l««M pQitiea waa dMo aubiactod to alkali «em«>

tba iany actfi a4 tba M onl od so obtamcd wM thcn diatiflad

IMDIWwe™* Irwie*. Tha fcacdoBbdiN baewaan«raW  m alwet all the
caaaa «aa ioaad as coatain baaaaaa fiw fra«i itaaitroiamadva aad tba fraccioai
batoaao UT and 115*and UT aad 140w n hmod to etmmtc of tokMnr and
Fafthar “aaatibaa of mfo«atki vcre obtamabk oo hydro-

gmmdmg tba wiy—I ateftW i—ovalofawarin, The frachoQ boiba#
bwpiia 1B%*aarl JXT waaa baiaar iabnin«a for karaaroc oil Fma th* Ughar
imctie* "e«a dST. yorto t luitahli far Diaaal aofinr and lubricat»c purpoaas

"fiw 4ao0*~owiioa of caatorofl'* pcodticu gtikc different from
otharoOa. Tha aciaof cneUat wck aa oawal $m aad tignid, but tha
yuiitua affear aanicaiiaatiOD witb aoda and aMbaa™oam diatiUatioft fur-
oithti balitiUahy4i whicb waa aot from aay ochar ofl.

Tha ilcowfniirina of fattjr aci® Ukc dak. Haolric. pdaiioai>
acotk aa walaa of haaoMabai baaa atadiad bj Maiba™*. Tliapfadarr»
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Mm * AtmUm titofcMiiiiegMt

I**hM iiiBii aataHM 4<k«iii«i« (4010cc. 19. cb <mi<
lel* W7) Iwlr wewimi ehy (iMP I.) te«i kkmman at eeitasty
........ Mi ifctihii « cralt 0iIQMtM )«IM M « r-0(0«UOMI
- _ *ee« N [BAe«eew riie#M phAwim*.
eejid* W|Aacwllm M»i*lliyc<«litw. AcMHh«to Umikt fonM-
dn"MnwW MtaMcrM to ikt MdMifactfdiv AlO». <8KV XH O
CB WHN”» QW CM W WOMRA KH i MW B8
kKI*MwWM m fh *o i(IMIrilll oleCth M|||
IWbrtipMteM M M ctftM M KhfihtnM M borviikiM ot Midta«
0i M iM k «t« HtTMfiiiiitt yiriid m wlw *i>wdi
o tWMgiifA* «*«Nem»W tht 4«nciM e«
dtadMoaiai At pMptftiM il tht CMM

CkacfcM paiMt «i hit Wta cacritd o«t oy
o* Kkr te iB PMMW « ariifJwit ilk <Ueride m4
cMaiUt. TW pndmb «i M M m van imMrtijJi
diIMr mU IviU. Tht IM i PMtim afwr «mUinl witli
ctariNti of panflw aol ilifeM boAit Im M*310% fiojttfcir with hightr
Aiimom. Th« OM «M iaaai ++ cooite at OOt* QD. olciAM,
Mi iiimiii tjiiicirtiit. Ht loooJ that shK chbriit cm ha

SoatMfchathoMiiaaahfGribaoiCaciali**iariha«yoAttk ptpioc
tiao af MaMtad Itam fniwMi ofc. Thty iirnan iil wg™aMtai hytw— h
Aa ptaairift «( aaaftriha aacihMi il» paaioeii van M k chava™oor «al«
ovar poaiaa tHM aaaatiafai akhri ai SBir"BDr whan hyiMiMaciao taak plac*.
n a yirii ofthaHvii pmiwt «xatIm IMSX

IMb** N WMIftti to a aaAoi «Uch caata”™ io miitfjin At ai
a<A mmmma hyjfoaMi aoi Am iirwuihg a<Arilriiiaai”™ TW oi
arfatnMhaaMio<Aimi iaa h»lwriii.aici» aoiia” wnat hi ssseaari
aaaaMaaiiai techa
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ol lwaeUBtoW dbfcrwarM hahe
ffIMW tmi<Mo** M | tkac
«m <"phgt W0«OA7>I> OM ham by
OrI*MVpM Wm « HRMM CKMTIC
[MgHMMKMM. C AUtrHM m **NgiiindMt iBCMMd
) ) kf caibMiriit «i «*4i ~riithMt iMviMi wtmriiw of
lit » Aic%«MAIMMBIiMWnH4t» cMthat cAcUig aaii
W U I«f9»>79XaldM «iiMtM JbiioNM M itaAt I n ol liyAoorboa

Il«(ih«M M taiilttabovo>M M nM |udiBtikocnckioiol fany Cik
Imp fModIMNft pioAMto "MK SMcb fartiMK ii ttbis by 4iSmttt vofbon in dM

iiAIMt hnm )opM aad OriMU «bo bov« at tbtir ~l1*om| kr#t aMii>
iWm ol ««iittbk a«<im M oil oipodtly aopoboMioi MiJiib oil T(m wocb
il blofc*. SoiD. Monil 'm< tAtn> wWeb ii atWy lor ~  pwrpo™*

oifMpoitei lowboiM piffnlin, irnikm tkt pomAakfol ptoporif jitoHnr
«a®MMrfML lofcbwrtijyonko”yfoiylitth pmtoiBO ol tbb mMtfial
b itayoad jfOM. £mmwdl adoot aock oioaoAma lor iiba mn”tfMaa ol own
MOT M | <mikaat 4ayt vboo ovory coMtty ii tfyiM (obaeoM

Thaeaai olpnAniaaiaafBctac oMdi aaol «ot ba aiglictad. but k nmn
atanaisaacy.«./. k wardaai. ika trmnmf of ooae ol prodmokm caoooc b*
ol vtel iafonaaoa. li aay. riwwalaw. ba chot bi oaar lomm iba nrachin# ol

iraiMaUi oii aay tafvotbaim M poipoaa far tbt ytoifafrion d OMtor foal in
peoeil ael erediadc chaeieab M pordeeler.

IfttfcayaaaMk iawaadtate. chaoodttat ol vafacaUa ofla waa cairiad out
by iboaaiUhraM procaadnaaam 0> by yaaaai ovar a cacalyie io a tube. (w>
by M lad oo io piaaoBcoal MaMc¢ mka, mi (w) by MNaiMMi ondcr pmaorc.
Tha yaaSaiaaiy oayaiteaMivaaacaaM o«t by iba int taatbod o0iiM coco-
Mt~ #o«Abm ol. aiaMaoi aai aownb ofl. wboae crop* «w jwfribiiiiwc
taW a. lo Aabaglaaiig Aa ccacbkt «oa ahiM by poMtf ov«r the hoc
a«teoala#Ha aniaboona baalad imi caralyat at Jifartm tcapara-
tmm vitb waiybnotaa ol iow. In dM aacoad Mdiod rb*cischiei ol cocontic
ol miwnmdnm”hmhmm mmMU by iMnfcriao m pwcuca ol vahou*
yMoaaagia of aobH*«*a ttilbr rbhiriin. wptcialy umc chhtiAe. 1V
eAct ol dsa aldWihtioa «oa alM acvdiad. Tbc Jweilbrion (botb
UM md gaaaooa) froai rnnmm ctf, t mowJom oil. w«mm oil and «awnb oil
by int4WMm » Pt'mmrt ol 5X aohydrooi me dilondc Mid cbca rcdudttog
dtefcoedaa above 2108 m ucaiiocr ol dw dmflatioa raaduc. «ct« w”iod io
data! topoAo# iba aona foal ceoaaai aad” las foi pciiiiinw. Fiaoiy tba

+| fMoadooK o aod aownb od baa hmn caniad #ot by diicilalioa

mgief lie* 45—390Be. pateqwe iBcb to «ody cbo A a ol



KMMIM AVDT. M IOVTa

A* amAU VKoAaoa. ML.M arM  riTrriMm « dM m rad
«riwW«flht iM. Tht MMCMkM el M arlatlioteHMd
Iwdwkwiewi*wd.

A OUt $mM 7Mr.

TViiMote take «BofJiMcy koA tAt vhoac tateraal rad «mnut
van tfT tad tuptainly. Two pitcc* of 8~ Whtfk wd on«

PM 1.
CiMki~ube

T* th» VMK paa’.

piact al 3 it. kniik wen cat fnaa Mcha tube. The two sbort piecc» w ttt
attadMd to dM Inajtr tabc on both thc tides bf bmom of flange* after pattm”
ft Ivor of Mbailoi batwaao cha flaagct to ptavcat the thort piecat tettiai
hm j* by coodacfian ol fcaatfaca>the 1o i fhe <rb>dbwa* alactricaOy hcaced.
41laxaaM W tothit'cM ao(thaloiftdb«tovhieh w ««Uad %6 «ch



rifcclin m yjWAILM oiu

TW tmetiom mb* pnpm wiapped with t fltiibk miutkm and
mm tW aka dM«t wm wemi tbt bncia] tIMMm (sicbroM wtrt Na 5).
Aaeteeceeet. -mtWe*at eods fwe w«tc cht tbtM tuiilkritfl rtquirad in tb*
drorit wbm ch« fmc servei to proMct tbt Mter ; tbt rbtofktK to control th«
btMbig ud tb* e9omtttt to — gture tbt cumnt. Tbt currtot wti ktpt conttant
0 thtt tbt tttt ol btttifif wM idtntkal in diftrtnt tiptri»*iitt (Fig. 1).

Wkb tbt »mt amn]|ttttntf esctpt for tbt tbtrnontter pocktt and
tbt i»a#tt, a clac tubt (combustion tubt) 85 cm. long and 1' 3 cm. inttrnal
diaatttr waa uatd aa tbt rtaction chambtr. tht 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 1.

Tabi.k |
Name of utL Arid valur vblik- I-Xtr value. lwiine
Coeoeut sw 2&f1-2 266 8
(troondoot Il 196-2 IM 1 ga-3
HcMrne 19 191*3 19H)H 111t
Mowrftb Uf ING63 1710 ea-7

1. Crafktng in OIns\ /k&/-—Cracking of coconut, groundnut, sesame
and mowrah oils was carried out over a surface of hard glass tubing at the rate
of 2g. per minute at different temperatures. The analytical constants of the
proittct obtained are given m Table II.
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SirzZ . OwAwifw Aweiw*»wMOi4ere<L—WhiBifce eeeoe* fl8ses

rwftil hr mpMriig k at cht at* (27 par aiMfet) «w«a 90#. «f
M caiiUw. wlikli was pcatirad ten No. M ta whafBBt woaaAtelha

rk«.L

tf trmeitmf.
<'«rm 14 rdw wpwtiiily t« tiM mm vala* «( odi Ir

bAb«1. mmme, m 1 mamnk tmi carMi IM'
"Si: MacH VAIRL AT 1L <l btk

fora ol cfliodcrt and encloacd in an iron cube, it the result* u in Table IIl.
The resulti indicate that in die abaence of cauljrK, the flycende” <Acoconut
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.

3



tM H M MtAt Atm t. w. utartk

Tam 111
P«re«alag« M eel«?
*Mn”ad. cTMKari.
ott ri
m* 1%
m M « «M in« m 104
« e M HM MM ar« «>«

1 Crmekimg m Gimu fuhe w*ik CNimfysi—Cnckiai of oib wu
cinW mt «Mb m iraii catalyn ibifrihtil in EKpertoient Na 2. cnclofcd in
At tabt Wi4 k Na 1 at dtftrcnt temperatures and varrintf
ilH iMt of fcoppini tbe od (TaUe 1V). 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

wtMsporaturei hither than 490*. eapeciaHy when the rate of dropping the

oi ia lt«a than 2f par minute. This may be attributed to the catalyst being

cof rodf f hf the dapoaition of coke due to the carbonisation of the cracked
(6,4 tanyeroture.

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

(V)rMat oil.

. ib I of I*et
a A<M t«liir. O«p. Ttlae. ibtn ralac. nnrnwkML cmrkrd.
cva 10 m-9 HA m-4 871 It-9
1*4 4»0 M1 S mil HZ-A as*4
ID no iord laio Srs 400
ao *0 larr an 1ISO 047

«n te 040 w-T l«Il'4 A aa
11 1001 im 0t'4 art am

I%e MtO tai-4 aao ti-a 7«i
rf laoo *TO rt ao*a
ra rrt uri laso naa aa*4
to 1010 IMO iM-a 410 aa?
10 040 IM i «0 aat ai-7

. Offomdaat oil.

aia « tn ia(m IT™ 9tt 7*
rt m>» taoo lari B87 la-a
11 aia lira IM*! 6a« 4T4

m to tti 1«0 lira M ati
ti 9a im 7ti t71 ato
10 IMO 1C70 41'1 111 Tra
m t< tori liro aot aito Tt-a
ao m o 1«0 *00 art 7*0
10 era lato ar? ato 671

emme oOil

m to 71 101*1 ia4dD aa-a rd
to ito 1100 in art 71
|« mt UH laro tta irt
tt *el ton IM'4 aio 047
to 10TO ino fo% ato ATI
10 IM t 1T40 aa m% TOO
4» to M n iar« «@>*i ari 789
9% lilt lira sao Tit

11 iiao m o art ai-t ar4
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Cf€kmg Diihlhtim impm m t~ MANimmc SkUt.

IW dMbciab «m ecmtM m i»arowd boooa JiitilliM (290cc.)
md tW hitii™ of thatek —t cfrirf ot by sssiolaaoltf alloy yimotd
imm «MMc( pot. TW aaacH pot iMOiad by afchfooM wit* vliicb was
womd tamd it. Elactfkal btarin< bad eartaki advaata#M ovar flama baadn|.
at it avoiM local baifia< of cartain parts and tba wbola apparatut vat
Mftilofiy baattd cbfoo™KMit. Tba gnaotity ol tha alloy wu fwt tuficiant to
covar thc b«ilb of the diftiUin# flatk wban it was patfacUy Huoartad in it.

Pia. t.
A—IMilHoc Smlt H—Kcreiver.
B-Moh«i Jkty. —Ix-MM\bseier,
C —AatMMoi. J~Um bolck.
1>- Thernoawtcr. K-Avoncter.
i;- a 1/—Kuw.
K—Air coMlaater.
G—Wat«r eeadvater. 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.



MwOItA A owmmi QVI—TW iiitghrinn wa>cMiwd owe (U
i»*wei«<«*** 01 vkk 10% ttldna cblorMt. (3) with 10% caldua
«MMtfaWt«MipMIlirdMo<4MIbtkM.(4) »itb 10% caldim chloridc,
bai Aa mafrtr raiw »f widi rilcwiw chloridc for 1] boon
m4 <5) vkh 10% cilniiM cUorid*-xinc cUoridc. The dudllatti obcaincd
a dl iht tmm Wd m aciid hmH tad wtrc brilht ycUow io colour
nMck dakMtd weciv coapoMd ot two Ujrers (i) an tqueous
li9« tad (m) ilm dh 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 coipotwaei (TaUa V).

Tablb V.
mipeiiaHM 9%. m 1 S 1 4 S
Qwhy elem<*) MO 100 100 100 too
MIM i KM «CiCl, *0iCl, *ZnCl,
% «f«h na 10 10 10 10
ef rHrevt I>ir6et Direct RHIaiiBX Direct
waiiMm dMllalioa. dMun(LjJir. diMillMioii
) hr. for
DM IM for(hrJ 1 I t “{'Er{"(‘ocr 1
D M Ihit.
. n om o«a 0-aM 0'asS? O«I0
tt9 w0 WH 81*1 098
VelMt «o.*) . . «s*0 t7-8 ni ai's 80*1
AiM fr . . ia«-a 1ST? iiri jer*« ate
Ssph . . mra v 'l 1»1 ao»7 ni«
B«v«ehH » 4 ttx» Sro iS'i on
ua ita ai i« 0's
ai'i » i ait M-4
Ansaelnerk.eh) . 1% ro 1*s 4-8
»i M-O tto 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«. itii ioaad that cnckiM iocraaaad in presence of CaQ« (Experiments
land2>. ThacihafeiMofdiadllation it aa inportant factor in cracking is shown
hfiha naalM «f Itpiriiasts 2and 1 The raaults of Experiments 3and 4 show
that aafw aaAa anar'*odM k coacamad. tha dtract distillatioa and distiUadon

paaktBf mtkt m drtferanri. Tha rtaults of Experiaants



nafKi— or v—itiii.i otu 217

t tmi % Amt te hr «liif ZmQi 'mpko* of C«ai. thtcm it
ii Mt Ac caitfa Cadt cncUnf- Btcb thou
ihc Mil ii M|h ia cccc el Zada cncUi”™ the pcreentc<« 0< OmMMTLEC,

chc 9 cdic Ovm~ of the cwrhci od cad the fciiduc left in the 6uk. show that
:ol crceloBi it tiiccwd hf ZaCl« then by CaG|.

£nf. tk'ihihhm Cu«rtHM/ O iiin ftrtunct of Viiryint Prrcfnhtgfs

tif ZaQf.—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 chficil and physical cooatantt of the oily layer were determined after
wediiBg the ditdllatcs with water tin free frooa mineral acid (Table VI).

Tablk VI.
BaiwviMiit IVo. ... 1 A 7 K ft
QM Btffyofoilte)... 100 100 too 101 lilo
XofMh Nil 1 16 5 in
Tftap. ruf* of#Millation tSA’-m ' -M6 »<0 -X9S
WKIiHftU
0JI7n 0iiBO
wmtM (It) N °T9 ftia 797 7B BVIK
V'olaM (e.«.) n-o0 *40 01 ft MO Wl
Aeid TtiM Ifun m o w7 ams m-i>
Sap. wtimt w s tITs taao {Ktfl
BMer taloc Its 1U8 R3 DHf
EMu«r aitrraekad (%) . 4-» 32 <ig
BM«r cnekfd (X) m i trs BHO WIN 007
Aga™oiM layer (r.e.) . 10 SO0 ii 3N &>
RfMidM (ff)) ri 11D 130 IftH tm

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.

Erpt.~Yh thstiU-iHon of (iroundnnt O il in ftri‘tfncf of W trstM fi
Prrcfmtngex of ZnCl|.—Groundnut oil was cracked by distillation in presence of
1. 2295 and 10/, ZnClj- It was also distilled in absence of the metallic mU
(Table VII).



m U H. DALAI. AKI (RTA
TAMK VII.

M 1 IS IS

100 100 100 100 100
i 1

. Nil 1 rs ft 10
Mtd AnHIMIM iia-ati 119.114 iso'-sir ISO -sor

OMtt om 0-«M 0864
ut Trt »-7 7SI 06-3
M'S ore Aftt 777
Itt-« Bin 034 82
lao”™ UM 001 711 4»-0
rs ID 8« 7-7 an
*MneM (\) 4l 44 4s 3n t-o
M w Weh!d(%> MS <M« 967 M| 98-0
M tfm bjr«r <«a) I't I't S4 48 S3
Bwl*w(g 4 It-1 16 ISI s»n

Fio. 4.

With increase in the percentage
of ZnCU wused 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' 3to 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

T ), increasing as s_h_owr_1 by the de-
Car<<« 1-t K& raprciivHjr to Kiouiidnai crease in saponification values. .
And mownih etU. Kxpt. 14 Mfcratkmg vf Otis.
—The distillate from the cracking
of grouDdnut oil with 2*S  ZnClj (Experiment 11) was recracked by distilling in
prtMikcc o< 2'5% ZnCl>. The distillate obtained was washed with water to free
i|] Iron flwitral acid and analysed for its chemical constants (Table VIII).
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Ok
«riM » i » t
mm «riM t« rf
bi»«MM (%) m* m
Tkt iMitrcicAl wtuki flhev dMt fnrthtf cncUn# it ti>cfd wb«i the int
dM lait h uNjmUKA in prm nct ol«imlk cataint The Kid k tppndabty

£xn. 15—18. Crttcktmi 9f Oil ky DomhU iutitimticm 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. Th« 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 20 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 aiw
the fraction upto 210 was separated. This was washed with caustic soda
solution to reflMve the fatty matter and finally ntith water till free from alkali.
The resulting product is expressed as gasoline fraction in Table IX.

Tablk IX.

Eipcriment No 18 m 17 19
Kcmrnloil .. (‘ocobut.  Mowrah. <iroandaDtm Hcaame
Qaaaiiij of oil <f.) 100 >00 100 100
W «iekt of diMilUte iifter double diMilUiion if ) 7] 8 S68 SS-S 49-6
At). I1*7«r siicT doable dwtillHtioii ftS ft'4 1R 00
Betklar <r) u» ts.t tSfl St9
VoliNW of a** (titre*) Al 10-9 1z 148
(taaolio* fraction O (a) 85 lo-ft t-0 in
DiMitHnK rwif(e of O 7# -*10 700110  SA"-tION 68 .fIff

CbMiied eoMt. at the ead of IM crsekiriK. ('b«nical eooal. at the end of lad crsrking.

CoAMBt.  Mowrtb. <iroand- Scmim. Coeoaot, Movrab. tiroQnd-  8caWDf.
not. nat.

Add mIm stra  srs m-4 M'S 101 m I»« 14-8
8»p. valve M'6 71-1 f7t S»t) >1-0 17-0
&i«rvalM> S-S 1ST 7-7 M9 74 on t-Q rs
Eater eMrarked (*.) Sl 7fl if 1-9 rg 64 1-0 n
&Mcrmrk«d(%) sn ee*] (m 971 M-e mv m



Tablb IX {eOrHnrd).
Ammiytu 9 the gas.
(cecaat.  Mowrkb. Oroaodnai. awwr.

00, %\ . Ta 4t ra it
OMa» i%i N 40 67 4 ab)
CO %) Y 48 A« a7
W<V .. MsS sen 9C MS
fIMVIIM kyJmartim (X) .. tia *47 ns o

The ciperimenul retultt indicate that the cracking 11a function which is
dif cdy related to the uniaturation inthe 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. I>. (il coconut oil (fO Bowrah oil, (m) groundnut oil and (/1)

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 CO« and CO decrease while the percentages

of olefioes and saturated compounds increase, with increase in the iodine
vahie.

Cracking of OtU hy Distillation 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*2in.) and
24 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 E—PrvMire 1—(}«= wwher.
B—TTiemomftw. F—PnMorr relcMf. J —HK-inuoiDet«r T«dJrr.
O—Hea(«r. K—  bolder.
U—Kcccim. 1— (Mof MM rep<

pocket. To the praaaure regulating valve was attached a vapour hnc
wfcicfa in turn waa comMCtcd with a water-cooled condenser. To the outlet



TWMiMIM««HckMSi4 «Mi9BDcc.ol tht dl to b« cncM (aMtir
M f &»capMiV. dM MMchvt). It Wmth«i btmd dU « r«d«icW prm r t

WH bmcIim” The psMnn mimm wm dMn opMMd QMto tkf f cdrtr
ih« 4AM U m «me cmiM muattWag iht pcMMt* ia tht
rnmtki99 tkmihMK tw TW Imrinj dtocot i iwitd wt>ta >

Mpamwt «f 49*«m imcM At wUdi no diiriH«t caat out Tht
pto<«cii 9i cTAckii® M t cokt, pffttiMH JitriB f>vottr uid $u (Tabitt XII
XX).

Fm. e. n«. r
100
v% Vv
Ti»
>
0
40
SO
o)
10
m lao D in 110
Prftn/t e Privesif w)
rrv M * fif crartdaff o( grotMliai oil m ¢ I*rodMU ol er«rki<K ot mo«nik oil
fanelUomti pn*Mrr. fMetioB of pimtair.

Afttf hnithuii the difttlUtion tbc volusi« of the prettur* dutiUste and the
water thftt hod coUac fd duriai crackini wcf< maasurcd. The tpeciAc invkjr
4
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Tht pMwm diitflktt m i tbM
Mckti adi wtkm md Mfawficadoa vftlve
no. b *n «mM wMiMMrtttfrMinNiiolabk
Tht dMiinl coMttots ol cW
AMMMM4i»ANTIC«KiH«caoo wm cuiM
4Mhiaw M tkM tecboMitadnodcca frTtinotiw
ol 3iMk kto (0 ifction bottng up
fMimd iu) th« Irijher fnctkm above 275 .c«flad
tW cn” Mtot yM «MdbM taalyMd far its rWw»ifal
CMIlhnv mdxxn). it«mthM vm M wkh cwmk aoda molotkMi
*a iIMV mMiM M I# dvB waMt dU int froB alkali TW
«iM4 M t« M a«4 lha cniia Diaaal ofl van cbaa mbjactad to A. 1 T. M.
MMna(TdUaazVI.XVn.XXIV XXV). TW naoad aotor loci waa
— lyaai <ar  wrnmrnmd md aw atk rnafta by cha awtiwdof (i) E7loff
aM HatMi** viib a saMieaciM of iasa”ar, MonaB aad Lavtnt** and
( IiT) Mataal ani UviM** (TaUai XV m and XXVD.

TW wiMa al tka jat caiactad 4wi&i crackkg was naaaurcd and ita
aa”Mii vaa canftad oat bo™> far to coamoaition and calorific nliu altar washing
Ika gat «iKb ««Mr aad thaa saacini Aa gaa ovar watarfar coasplaca raawval ol
mcaalMfda. Aatha gas waacooBMacaUj rich in calorific power, it was diluted
«MiabMwn rtktmt of air bafart dateroiintnl the calorific value (Tables XIX
airfXXVII).

TABIK X.

I—S. Cnek”™ ™ grmninmi ml ky unitr « pressure 0/
N L9M\3& WbhoamdM ITh. persg. m.

Cbaractariitk o< tiM groundnut oil: add value. 11: sap. value* 199*2:
aaiar ralila« | M 1; iodme value. 933

WOA dMIUlioe of (Crosa™Bal ail.

X DMIM VIo. Taap. % DiMillod om. T-ip.
10 loti' 80 m v
m siao W «9ia
ao tar* O sai*a
m oaa SO stao
SO SSIS S| t»o

Tha specific *vity of tbe disciUate was (T867. A black tarry reaidue wai
M ifatIM fiask.
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6710. OtKkmg” wm ffk tU ky AuttUUin mmd?r ti pritsur* </
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rWifwriwiH ol Bownli oil : tcid vahit. 14~ mp. ValuA 169*2: «tttr
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Tails XlI.

Pr*uure erackmg 9f iffundnut oiL

nmlwriMit w» > t a 4 .

Fm m n e!flfiekiaf Oh«™-t0-) ... U to i» 180 900

Tmb” o( fifMkteg e MMM* o117 M.IM*  SMA* MO*4ll

Pw iin diMUlal* i% 9t (kuf«) .. M*1 ion Ti-a 006 Q0x)
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Wm t (%oleharKs) . lifx m. N%

Cehe.ps wd Iw (% elinies* .. itn 1M% «m*% 134% »*%
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Chtmttm/ t"msianh tf ~um r* SistiUok.

mwmkkm- cemA«rvMUar-
l. a a a
1 . i . | m r - » -
M M »i m W4 » i 4T7 avo ii'‘a aai aa-4

T4 nro tt7 Mf mt T™M TBa aai «ai a?2«

IM IM «-e ea ira 1»4 lao an
<A ro t rt n n 3a ai 09 97 lo-a
Table XIV.

Auaiyns ef tm it mtctor fuel.

BmmImmi Ka. 1 a a 4 5
M i firiw » aaa 4T6 a«a 8t2 %55
AlV* *>I<M M. ... m 44U wa 3lil 2”4
Brtw niM R 2% t* a0 r4 8e
r4 ia 15 17 15
Table XV.

-4.~.7:A/. tksHUations ofwashrd prfssutt- JistiUoh

JEspMfftaeat No. ... t 2 H 4 5
%DMIM ow. Ttmp. Tiinp. Tenip. Tarp>. THttip.

10 4 190 11 as w

aa IM 156 14 ISO toit

0 aga isa KV 145 12;i

40 NO im ISA 10 Ito

ao aao tso ao: iiM 15h

ao M asA 23 3ft) 1Al

T ssl 2A 2> ~

ao <7a%K<aa »» rft 2H 27

=0 (Ta'viaae (W..) > 317 24i

' | Sk t] )sit (' ) SSit 91 ) =i

(oxa. tai7 (iw
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70
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iMilted ox»ff.
10
-V
ao
40
=0

ao
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TabuJCVI.

AS.T.M. rtJImMI motm'

El ptriMtal NO.

1 t t 4
Tmip . Tmp. TtMp. Twor,
Wr 100 M W

im v m loa
IM IM Itl lit
M m Itl ja»
i« 14 14t 140
14S W M 1
e m IM fife
m l« tao 17B
I8 o o \O
til 04 SI7

Tablh XVII.

WES: 7))/, MistiUnUons of crude Ih'esei ofi.

Kiperiment No.

1 t a 4
Ti>p. Twp. Tenp. Temp.
Mr m asn taj
a83 til 34t ut
tn tu 162 .
ant tea 168 a0
ao8 173 aas m
atft tao 174 177
tap aos 290 H7
«47 aaa 806 ar«

(M%)a40 m att a0
(=%} aai (M%) 848
m%)m <M%)«a

Inp.

o|*

IM
las
140
1«0
174
IM

ao»

Temp.
IM*
841

IM
IM
171
Ml
IM

an

m % )m



Thbc figures m

No
UtMtamiii (%)
(0]

Exp*. No.
(X), (%)

Oiitaw<\I ..

CO(%)
H,<%J

flat bjdimarbeM

CaloHievalM
M X (Cm.tL

Etprriawil Na

Ph— f» of eraekiai
b.)

Tmi”™ «l ecackl«i

Pwatt diMillato (% of
rfciHil

0B. gr. ol prtaMUo 4ikc>
tHMt

Watar (% «| rharii)

Caba, PM m i loM(%of
cMM

Oah»<R./lllarafoU)

Malar IM I(\al«M [i)...
flp. gr. «faartir M

DMal<% «Mp)
I~ <1DMNI afl

Ta» 1k XVIII.

Hya r«cmrton un”lytis of rtfined im=>hr fuel.

cohimn <i> Are accordinn to the method of Egloff an<l
MorrtH with » laodificetion o( Faragber. Morrell and Levine and chote ir
cnhin (if) arc according to tbe method of Morrell and Levine.

1
| M | »
ll-o M 101
41 M M
4ra M8 404 40t
Tablk XIX.
Analysts of ikf
1 1
71 a«
14« 144
in Jfrl
11*7 181
*e7 74
m -t otst
Table XX.

Pressure cracking of morprah oil.

a

MMM

87%

omo
ri%

iMn.

oW

7

90

T»ac\.

O-1IM
rec

17t%

»* 0%
(mm

45"
041

i M | fl
iro Abl Iff« W2 180 »73
40 10 MI irs 96 1A
4ri  dia 7 A8  GLA 61
gas.
S 4 6
71 79 47
us 141 iftS
SA6 IMHiI 287
*14-9 tai lax
MD 1 40]
97A9 108-7 M%-6
N 0 10
W tap 900
80M86M 87S.4W 30
741V n»i\ 89\
(r7<H 07M 0-77B
9A% .ret.
«-5% 274,
swa*, TW f. 793 1.
ua« 167t *ke-7
a»S".. 44\, Do\
0-766 o7 (Trw
49 1*7
0-ne o-wa 0861
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A«UtdM
8ap *alM
FMm f«hM
EM«r(%)

PiperiiMMt No.
And TAlce
flap. *do«
BMer fidw ..
PjMcr(%)

3

&4 388388865k

aucuM 09 rweTAiuioiu

Tamji XXI.
CMiwmsi dinhlUU,
b-Man«MUif. ft-alm wMklait.
f T . .
m - . T a k -
» 1011 M tn »%  4d»t irt m
. lu'l lors Ti-a «rt M1 w7 4Tt
It* IM e« rt el M r?
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*i*OMtrt to the crackMg coodittooft. the cfttaijtt umd and on the convcrtion per
pMB, wb*r« rvcyclail ii emplo)r«d. Frooi the reMkt ai the variout cxpcnmentt
carmd out to crack the vctfcuble oib by three diffrrcnt methods, it can bt teen

iwt all the aboire facts jrfay an equally tmpoftant role in the cracking of
v«Ottablc oils.

The evperwents on tube cr8chir.tf clearly bring out the fact
that the datfree of cracktni ie closely related to thi tenpcrarurc at which the
crackiag is carriad oot. It hasbeen found th"t <rith the rise in temperature, the
aeowit 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 art then further dcrottposed to hydrocarbons or
oM r Mucral products sHiich cause a decrease in the saponification value of the
Cfa”W product. With the sasM rate of fiow, the degree of cracking is enhanced

W - Km. Il

i. &T. . djijutM)— ol cr»dc tHewl oti*
' P“\L/i ng«r’gk Tl Wit

. Cartti 14 irfrr lo the mmeiMooau ot
ol pnmw* as to fig. B pnMSft M ia nff.

with the rise in teaptrature of cracking. But teaperatures hifher than 450
mtm to b« oofavoutabk aspaciMly vhaa cracking takes place in “esence o:



mmBk iMffficn. mmc« tW product* undergo carbociiMcion to tomt eittnt
rvMkini m depoMion of carbon on the metanic surlacc eipoted. with a conat>
AotMdcemte 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 of 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*
ag iaeffected by prolonging the time required distillation.

tkt 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). /Nr«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



IMrM Ui i«kW*jMdMcaM ui odwr tliMt oik.

4 mmm$ db coattMM W ft p«re«iita#M ol an>
iiriilb M il dw MpMriicatioa vakiet fo oa dccteuio# coad-
a M # «Mb#m Immmm te Mtr»rin| clurly a further decoMposi-

Iitt ff iMir MIli In» MMnl pnimctt. Tbtihm tfainf is oWrved when

csw ™ «ldb Isc*dedeel kyW h A * itt prtmKTf o< T*riou« percenu#** "

la eW CMt of coconut oil the «cid and the Mponifi-

Mtfly rrvwMm. wbwMi in the caic of [roundnut oil thetc

wkh the incrcMt in the t«ount of caulTtc u«cd. The toalym

ihi gMibiyM d dorm# thtfe ctadunl experieents «Uo indicates that widi the

iIMMM ti A pcrceotai*  uaiaturacod acida in the oil the percentages of

aad carbon Monoxide decreaae, while those of saturated hjdro-

cmhmmmd oMbm teemae. The volu»e of the |as obtained, the aqueous

Amiirndm m m and the aaount of residue together with the gasotine

fnctioa md te dMMag raa#t mcroaae with the increase in the unsaturation
of ibaoiiv dtt mm iaoont of caubrat uaed.

Cshafytf.-A"Th* pwaaara of sobitances like anhydrous calcium chloride

aad mmc cUofide also aSscts decoaipoaitioo taking place to a considerable

TIm actton at liac chloride isfound to be slightly different and more

that of ttldcMB chloride. It is alao found that increase in the

olc flyt v**d raaite in the d«croa«e in the amount of cracked oil and

in tkt Mwuot ol residue and ~oeous layer. The distilling range o(

tW oil li aho lodycod with a liwnltininui doCnaae in tt» specific gravity. The

fnraarifln ol oeottal products tncraaaes with the increase in the amount of
cairiytt ift tha caat «l ~undnut oil

Rtrjftiimi#f M *crO(kinf.AT” cracking ol oils is consideraUy affected by
radiM Aoi the cracked distillate in presence of e~ier solid distillation nsidue or
a fresh catalyat. This is claarly indicated by a cooiparison between the chemical
coHIMMa of iW irst 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 brin”g the
cracfced pfodveca into roactioQ sooe again and again, the degree of cracking is not
-miMicod 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 " se 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 ii 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 prwurt. Tte increaae in the aaount ol gaaoline is
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M pHpectMMal to pTCiNM, ilm« ebov« us IN. pmturt iht #iiotwt
fnetiam tibmmti motm npidty mamm m k 409»at lowtr pwnuwa. On
cfat otWr kaad, dM a»o<ii» oi Dimi oil Jocte— i vttfa chc incrcMe in prfmiw.
A rnfiiriinn at dM add vakitt tad MpooiScacioc) vahitt of prcwurt distiBate
tkomt 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 UuE organic Mibctancs that the percetitagei of carbon
monoxide and hydrc”n decrease with increase in prvsture due to their combina-
tion tofom 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.

Utihsm t»9n 4 /ik f Ptodu<ts o fC fch 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 caloriéc value of the gas is nearly 2'25 times the
calorific value of ordinary city gas.

Conclusion.

With the increase in pressure, the initul temperature at which the distillation
starts, rises from 365 to 3** inthe 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



Fig 4. Tiw bigtr «ctd vtlutt of prenurc diseilUt«t before wathini
<Tay« xni Md XXI) ihow riiat eolublc 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 <mA. S. T. M. distillation. The calorific
value off the |as 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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