Petroleum Products

11t Automobile Engineering
11 €J mbggial jhdiagh Chj) nghwajay,

| vhinghUIFSKk mtwwd ti ffSk

myF 3
vhinghUlIF Sk mtwwd ti fFSk
mMwKFfk;

ek cly edF nraygl NtzLkhdhy ehk rjJdss jb jut
czTfisAk Rjjkhd fhwiwAk vLjIFfNFhsfiNlwhk mJ NghdwW xU

thfdjjd vd[id edF ,aqgf Nt=zLnkdy mjwF vhnghUs Nj & tggLfwd.
vej xU vhnghusSk fthwWld fyed vhffggLk Nghd mjyy ,Ued mjrfkhd
ntgg Mwwy ntsiggLfwJd. vd[dhdJd ,ej ntgg Mwwiy ,aff Mwwyhf
khwwif nfhLjJ thfdjij ,OggjwFj Njitahd ,O0 tviriaf nfhLFfwd.

vhinghUsfs,

vhinghUsfs ekfFj jiIb ju® thA (Solid, Liquid, Gas) Mfia %dw
enyfsy finlfhdwd.

Jileiy vhnghUs

Jilegny vhnghUs vdgd gy tigkhd jilgnghUlfis vhjJd mjd %yk
ntsiggLk ntggji jf nfh=zL Mwwyhf khwwjjUk gy tifg nghUlFisT
FwiffwJd. jilermy vhnghUs vdgd Gkffbayy ,Ued Njh=zb vLffggLk fhp
ey fh Nghdwtw s wF FwfFk. Mukgfhy euhty vd [1dfs)Yk
nfhjFydfs)Yk (Boiler) jil ey vhnghUshd eyffh gadglLjjggllJd. jil
eliy vhnghUsfs midjJdk Fiwej msT Mwwiy ntsjggLjdtdld mjif
msT rhkgy> Gif Nghdwtwiw ntsiggLjJdfwd. , jdhy VwgLk e lKimw
nfryfshy jwfhy MINIh nkhigy thfd vd[jdfsyy jileiiy vhNghUsTs
KwwYk gadgLjjggLtjiyiy.
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Jut iy vhnghUsfs

jwfhy cs v vd[idfsyy nglNuhy Bry Mfia jut eny
vhinghUsfs kILk mjif mstiyy gadglLjjggLfidwd. jutemy vhnghUsfs
midjJk Gkffbay ,Ued Njh=zb vLffggLk fdk vznzay ,UeJd
vLTfggLfwd. jutenmy vhnghUis thfdqfsyy Nrkiggd vsjjhf cssjhyk
mjf ntgg MwwiyAk> Fiwthd FfoT ©thAffisj jutjhy jwkhy
MINIhnkhagy thfd vd[idfs)yy nglINuhy> Bry Mfla ,u=zl tif jut
vhinghUlfs kiLk mjif mstyy gadgLjjggLfiwJ.

ngINuhy, khWk mjd g=Gfs;

Gkiffbaay gy Mz=zL fThykhf Gijed Tilej jhtugfs kwWk
tyqfidgfss mOjjk kwWk ntggjjyy khWaYTFF clglL vhnghUs frrh
vznzayUed tbfllggLtjd %yk jut vhnghUsfs midjJk
fin IThidwd. Gkiffbayy ,Ued finIfFk fdk v=znzayUed gyNtW ntgg
eiyfsy gyNtW jdikAila nghUlfs tbjJ vLffggLfidwd. Kjyry 40°C
ntgg eiyay LPG (Liquid Petroleum Gas)-k> 40°C Kjy 200°C ntggeiyay
ngINuhYk> 250°C Kjy 300°C tiu BrYk ,Wjahf 350°C- fF NKky jhh
Nghdw nghUlfs ntsiggLfidwd. vilad mbggilayy nglNuhyy fyedss
NtjignghUlfsid msT mlltizay cssJ.

Element Percentage by
weight
fhhgd Carbon 795 - 871

1 lu [d Hydrogen 115 - 148
fejfk Sulphur 01 - 35

MT ][ d Oxygen 01-03
1elufd Nitrogen 01 -20

ngINuhy, ksWk mjd g=Gfs gdtUkhw:

ngINuhypy fhhgd 795 % Kjy 87.1% -k § ~ Iu[d 115% Kjy 148% -k
rygh 01% Kjy 35% -k Mfrn[d kwWk welufd 01% Kjy 03% vdw
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thjjpy fyedssd. ,jy ,UFF Nt=zba rnwgG ,ayGfs kwWk g=GCGfs
gdtUKkhW:

. Mtjahjy (Evaporation): jdik vdgd Fwggll ntggeiyay nglNuhy
jut egiyay ,Ued Mt eiyia miltij Mtahjy vdflNwhk.
ngINuhy Frwej ntggeiyay MtiahFk jdik ngwUFF Nt=Lk.

. xgglhjJy (Specific Gravity): vdgJd nglINuhyid mihjg 070 Kjy 078
tiu ,UFf Ne=zLk

. TNyhhigrfF  kjigG (Calorific Value) -1 fiNyh fuhk eiwAss vhnghUis
vhiFFkNghd mjy ,Ued ntsiggLk ntggjjid msT TNyhhgf kjigG
vd mn/paggprwJ. ngINuhyid fNyhhg¥ kjigé 458 MI/kg MT ,UTT
Nt=zL

. ntbhgG eiy kwWk vhejiy (Flash and Fire Point) ntbgGeiiy kwwk
vhelmy vdgJd vhpnghUshdJ ntggeiiy mjifhfFkNghd ntbjJd mjyhT
czIhfFk ,ejJ ntgg emyfF ntbgG eumy (Flash Point) vdW ngah.
nghlhed NkYk 15°C Kjy 20°C tiru ntggk mjrfhyFFkNghd njhlhed
ny tidhbfsy vhAk elsymia miled tiLk ,ej ntgg enyfF (Fire
Point) vdW ngah. 10% ngINuhy Kjyiy vhaf $bathWk kjKss 90%
ngINuhy gbggbahf vhaf $bathWk ,Uggd mtrak.

. ghFJ jdik (Viscoisity) - jutk glhed nryy VwgLk vjhgGFF
ghFjjdik Fiwthf ,UfF Nt=Lk
ryghd msT (Sulphur Content) — rygh mjifkhfg nglINuhyy Fyed
,uejhy mJ cNyhfg ghfqfis tiuthf mhjJd tLk vd[d
,affjjd Nghd rygh Mfn[DId fyed ryghil MFTirlhf khw
rygAhf Mnlal czIhfFfwd. vdNt NgINuhyy Fyedss ryghd
msT 01% -1 ©l Fawthf ,Uejhy rnwgghdJd.

. <uggjk kwWk togbT (Moisture and Sediment Content)- nglINuhy J}Rfs
mww jhfTk ehgbtk mwwjhfTk ,UFF Nt=Lk

. MfNId v=z - ngiNuhy vd[idyy ,b mjhTfsid (Knocking) jdikia
vjhfFk jwd MTfNId v=z %yk FwffggLfwJ. vhinghUs)y Iso-Octane
(CsHig)-kb Normal Heptane (C/Hi)-k fyedss fyirtad rjtfjk
MfNId v= vdgglLk. jwNghd ekfFf Hin IfFk nglINuhyyy vjjid
rytfjgk INrh MfNId fyedssJd vdgijf FwfFk v=z MFk. mJ
mjifkhf ,Ueghy mpf mOjIk thjk cila vd[idy mjid
g%(i:glg:ijj Nt=zLk vdW mwayhk. ,J 8590 -FF ,mlggll msty

ngINuhyiak (Petroleum)

uhghl, mfJ 1], nr]Nuhg vdw mnkhff Ntjiayhsh [dth 9 -
Mk ehs 1837 - M=zL gwejth ,th nglNuhyjak nlyyiia f=L
gbjJd mjid jd ewtdjjiy cwgjj nrad reljg gL j jidhh. NkYk
,th Ntjjaway gFgghatild %yk fiNuhnd vdw vzizia
ghgnjLj ghh.

, th ngdriNyhdiahttd 11l ] tiyNyayy nglINuhyiak f=Lgbffg
gllJdild jdJd Ntayma Kbffhky k=Lk njhlhejhh. mjd %yk
Gyia vhnghues f=zL gbff jJjJdJuoy NyTFfF (Titnsville)
gazijjhh. ,gga=zjjid Nghd ,th nglNuhylak n[yyiia f=L
gbjJ mjwF th]iyd vd ngatbyllhh 1875 ,y mth nr_]Nuhg
cwgjjl ewtdjij ewtidhh ,egWtdk 1955 M=zL Kddd
cwgj Jiahsuhd nr jgNuh gh=17] vdgtuhy fediffgglld 1872 .,y
ngINuhy nfywvima ( Av] ThgGhak 127568) cUthfFk nray
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KawfF Chesbrough fhgGhak ngwwhh.

Bryid g=Gfs

frrh vznzia 250°C Kjy 300°C-y Bry tbffggLfwJd. Bryyy 85%

fhhgd> 12% §  Wu[d 3%kwwit Ffyedssd. Bry gdtUk rwgG
,ayGFfisAk gzGfFisAk nfhzbUff Nt=zLk Bry vdpdd Mwwy
ngINuny vdpDiad ©l mjfkhf ,UfFk. Bry vd[pdd Mwwy nglINuhy
vd[padf ThibYk 40% mjyfkhf ,UejhYk xNu khjhahd ntsalLjwd
,ueghvk> ,J fhh buf uaszyNt vd[id Nghdwtwwy gadgLjjggLfwd. , jiy
,UFF Nt=zba Kffia rwgGg g=zGfs gdtUkhw:

1. Mtiahjy jdik (Volatility)- Mtiahjy jdik vdgJd ngiNuhmy tl
Bryiy Fawthf _,UFfFk ,J Bryid xgglhjj vhAlLK ntggeny>
ntbgGemy> ghFjjdik kwWwk riINId v=z Mfia midjjiYk Kffia
fhuzkhf tisgFfwd. Mtiahjy jdik mpfkhf ,Uejhy FhwWF
Fkiofs %yk milgig VwgLjJdk> Mtiahjy jdik Fiwthf ,Uejhy
vhijy KOrkahf enIngwhd NkYk fhggbtjij mjfkhf c=zIhfFk.
xgghhjJi  (Specific Gravity): xgglhjjy Bryid mlhjjlaad msT
ngINuhyyd milhjjiia t©l mpfk ,J 082 Kjy 092 tmu ,UFF
NtE=Lk.

TNyhhigrf kjigG (Calorific Value)- xU fINyhfluhk e iwAss vhnghUis

' vhifFFkNghd mjiy ,Ued ntsiggLk ntggjjid msT FNyhhgF Kkjige
vd mwaggLfiwJd. ngiNuhsytll Bryid TNyhhgt kjigc FawT. mjhtd
45 Mi/kg MT ,UFF Nt=Lk.

. ghFjjdik (Viscosity) jutk glhed nryy VwgLk vjhggwF ghFjdik
vdWngah ntggemy mjyfhjjhy ghFjjdak FiwAk. ghFjjdik

Briy Mtahffi njsifFk jdiksa FiwjJd tLk ghFjjdik
,dn[flhd toahf Bry rWJfsfshf njsifFk mstwkF Frwthf
,UFFf Nt=Lk NkYk vhnghUs mOjJk gkgy mjpf cuhaT Vwglhky
JjhdhfNt catiLk mstwF jJFejthW mjpfkhf ,UFFNt=Lk NkYk
gkG gsQrhd toahfTk Bry ,dn[flhd toahfTk friT VwgLjjhj
mstwF ghFjjdik nfhzbUFfF Nt=Lk vhnghUs Jsifsid msT
vhinghUsid ghFjjdikia nghUujd miaktjhy njsifFk Kiaw
njsiffggLk msT MflaitAk vhnghUsid caTjjdikiag nghUjNj
m 1 kfdwd.

ryghd msT (Sulphur Content)- vhnghUsy fyedss rygh MdJ
,aejujiy css gjld gjldtisagfs thyTfs nyzlhiydhfs
Nghdw ghfqfsyy mhgigAk> NjakhdjijAk VwgLjJIfidwd. NkYk
vhinghUsly rygh mjifkhf ,Uejhy caT vznza kwWk vznza
thflb Mfiatwaiw mbffb khww Nt=ba einy VwgLfwJd. rygh il
MTarL kwWk fhwwy fyedss <uggjk MTlatwwhy cNyhf ghfgfs
gruvthf mhffggLfwd. vdNt Bryy fyedss ryghd msT 05% 1
vl Fiwthf ,UFff Nt=Lk

<ugggjk kwWk togbT (Moisture and Sediment Content).- Bry kifTk
Jilarkahf ,Uff Nt=zbad mtrnak Bryy Jinfs kwWk frLfs
fyejiUeghy mJ vhnghUs gkG kwWk ,dn[flh MHatwwd
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nrayjwid ghjifFk Bryy fyedss <uggjjjdhy ,dn[flhy css
ghfqfslyy mhgig VwgLjj) nray ,off nradtlLk.

. rINId vz= (Cetane Number):- Bryid jujij FwfFk vz riINlId v=
vdggLk Bryid jhkjkhd vhAIL eiyia mwed nfhstjwF riNld
vz cjTfwd rINId vz mjfkhif ,Uejhy vhjy tiauthfTk
nkdikahfTk enlngWwtdld vd[pd vsjhf JIhhl nraaTk
cjTfwd. Mygh kjijy ehgjyid kwwk riINId fyej fyitad fd
msty riINIdd rjtufijk rINld v= vdggLk. ,J 45 Kjy 50 fFs
,UFFf Nt=Lk

khwW vhinghUs, (Alternative Fuels)

ngINuhy> Bry vhnghUsfis jJthjJd gadgLk khwWw vhnghUlfs
kuGrhuh vhnghUs vd muoffggLfwJd. mit gy tifahd nghUsfis
nfh=zL gadgLjjggLk vhnghulfs MFk ekfF njhej khwW vhnghUlfshtd
cah Bry> (Bio Diesel) cah My¥F ~hy (Bio Alcohol) (nkjjdhy> vjjdhy>
gAlldhy) NtjignghUes kdrhukhf khww NrkigJd gadgLk rhjdk kidfyk
MFk. vhnghUs myyhj kjNjd> 1  Iu[d ,awif thA jhtu v=znza
GNuhgNgd Kjyiad MFk.

Juteny khww vhinghUs (Alternative Liquid Fuels)
My f ~ hy, (Alcohol)

Juteiyay nwej khww  vhinghUshf Myf hy tisgFfwd.
cawvifahf ,J filggdld nrawif KiwavYk ,jidj jahhff Kbfiwd.
nkjjdhy (nkjjly Myf “hy) kwWk vjjdhy (vijiy Myf “hy) Mfia
,uZLKk rwej jutesy khwWw vhnghUshf tisgFfwJd. vnddy ,twwd
MfNId vz mjifkhf cssJd. rygh Fiwthd mstyy fyedssJd. NkYk
Fawthd 1§ ~ INuh fhhgd FOT thAFFis ntsNawwfiwd.

nk jjdhy, (Methanol)

nkjjdhYfF kuCuy (Wood Alcohol) vdw kWngaUk cz=L.
ngINunYld nkjjdhy xU Fwggll t©fRjjgry Ffyed gy Mz=zLfshP
vd [ dfsyy gadgLjjgglL tUfwJ M85 (85% nkjjdhy+15% nglINuhy) kwWk
M10 (10% nkjjdhy+90% NFJjhyid) MHa ,u=zlL Fyrtfs vd[idfsy
gadgLjjgglL rwgghd gydfisj jufwd. ,J mpfF MINIAd vziz=zf
nfh=z1J nglINuhYld xggLk Nghd vhtjhy VwgLk mghak Fiwthf ,UfFk
kwWk jahhiggd vsiJ.

nkjjdhy nyhFgG
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vjjdhy (Ethanol):

vjjdhiy  Vvjjiy Myf “hy  vdWk m § ofFfidwdh. vjjdhy
kffhrNrhsk> ghhyr myyJd NfhJik kwwk rhffiu foT MHhatwwd
Cuyfsy ,Ued ghgnjLjjy %yk jahhffggLfwd. vjjdhy nglINuhYld
fyed mjd MfNId v=zzid msit mjfggLjjTk kwwk ntsalLjwid
NkkgLj JTk nrafiwd. E85 (85% vjjdhy + 15% nglNuhy) E10 (10% vjjdhy +
90 nglINuhy) Mfila ,u=zL FfyitfSk vhnghUshf gadglLjJdtjhy rwgghd
gydfisj jutwd.

gNahBry, (Bio-Diesel):

gNahBry (Bio-Diesel) vdgJd rhjhu=z Bryd $ILg nghUshFk. ,J
BrYfF khwwhfg gadgLjjggLfwd. ,J jJjhtu vzizg kwwk tyqF

nfhOgGFsiyiUed jahhffggLfwd. B20 tiaf Bio-Diesel (20% Bio Diesel +
80% Standard Diesel) mjifkhfg gadgLfwd. ,jDila edikfs gdtUkhw.

. jhtuk kwwk tiygFfsilkUed jahhiffggLtjhy njhlhed fim ITHwd.
. jJahhggdk nfh=zL nrytJk vsjikahdJ.

Gif msT FawT

catlLtjwFk gadgLfwd.

gNah Bry jahhfFk Kiw
thAg iy vhnghUs (Gaseous Fuels)

thAg iy vhinghUs Jhkjkdw cldbahff fhwwid Tyed
cinrYjjggLtjhy csnsh vd[idfsd ,affjjwF ,J rwej khww
vhinghUshtf +fUjggLfwJd. JwNghd gadghlby css khwW vhnghUsTs
gdtUKhW.

mOjjggll nglINuhy thA iy vhnghUs LPG (Liquified Petroleum Gas):
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ngINuhyiafrrh nghUlfis tbjJd vLfFk Nghd ntsiggLk gyNtw
nghUlfsyy LPG mOjjggll ngINuhny  thAelly vhnghUs  KkfTk
Kfflakhd jhFk. rikay vhthAthf mjifkhfg gadghlby css ,J jwNghJd
Jjhdiagfy thfdqgfsy khww vhnghUshf gadglLjjogglfwd. ,jiy Fyed
css gAINId> GNuhgNgd Mfiait vd[idyy vhnghUshfg gadgLfwd. LPG-
1a jut eiyay mpfF mOjjjpy (100 PSI1 myyd 680 atm) rwgG
ny)z lhfsyy NrkffgglLg gadgLjjggLfwd. ,J3 Thh g]> buf Nghdw
thfdgfsyy gadglLjjogglLfwd. , Jd edikfs gdtUkhW:

1. ngINvhsy ©lf Fiwthd fhhgd fyedssJ. vdNt Fiwthd thhgd
Nkhdhfarsl ,3J ntsNawwfiwd.
. vyyh ntgg enyfsiYk fhwwld vsjhtf fyffwJ.
. vyvyhr nyizIhfSTfFk xNu jukhd fy st nrYjjggLfwd.
ngINuhsy ©l ,jd ,affr nryT ruhrhahf 50% Frwfwd.
. ,JDila MfNId kjigé mjifkhf cssJ.
. vd[ld ezl ehlfs ciroffiwd.

juteiy ,awif vhthA (Liquified Natural Gas):

Juteny ,awift vhthA vdgd ,awsf vhthArt ghgnjLjJd jdi
rnvgG FshrrAlLjy Kiway - 161°C eiyay jutkhf khww gadgljjggLk
vhinghUshFk. ,ej eiyay css ,awift vhthArt mjd nthjenyfF
fNo FshrnA |Lt_]d %yk meYSS mjifggbahd $lLg nghUsTis

ghgnjLTFf KbAk. mtthW ghjnjLjj gdG kjKss ,awif VhthAtyy 98%
kjNyjDk  rwjsT 1  INuh  FfhhgDk ,UfFk. jut eidyay ,awif
vhithATFs ntgg kjigG (Calorific Value) 48 MI/Kg M¥Tk> mjd MTfNIA v=
110 vdWk ,UfFk. vdNt mij NrkggjwF fLgFshtiay njhlb (Cryogenic
Tank) NjstggLtjhYk ,jd jahhgG nryT mjifkh® ,UggjhYk ,JIFiwej
msNt tiahghuj jwFfhf gadglLj jogLfiwd.
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mOjjggll ,awif viythA CNG (Compressed Natural Gas)

LITk Gkffbaryy .Ued Filffwd. Ljiy 9% kjNjd thA

fyedssJd. kKjKss 5%y gAIINId> GNuhgNgd> <jNjd> ehggbtqfs Mflart
fyedssd. MINIh nkhigy thfdgfsy NrkjJf nfh=zL nrytjwF
trjahf . J mjiF mOjjjjwkF clgLjjogglLr ny)z lhfsyy
mia I ffggLfwd. vdNt ,J mOjjggll ,awif thA vdf DBwgglLfwd.

,JIYsSs edikfs gdtUkhw:

MfNId v= mjifk.
. FoT thAFffs)y 25% CO, FawT
. vsjhtf fulggjhy tbflLk Kiw vsjjhfwd.
,affr nryT kifTk FawT.
ngINuhy kwwWk Bry vd[isd tl foT thAffsid erRj jdik FawT.
mOjjggll ,awif thA eugGk $Ik FhllgglLssJd.

mOjjoggll ,awif thA eugGk $lk
i lu[d (Hydrogen):

»,J J=z=zh (H:0) 1  INuh Ffhhgdfs (mjhtd kjNjd CH.) kwWk
,awif nghUsfsyy ,Ued kfjjwikahf ghjnjLffgglL & — INuh fhhgid
vhi nghUshf gadgLjJdtJd kfTk rthyhd xdwhf cssJ. kdrhujjid %yk
,aqFk kdrhu thfdqgfsy kdfyjjy VwgLk Nejsdad FThu=zkhf
erRffoTfs KOikahf ,yiy. ,J Nghdw thfdqgfs)Yk 1  Iu[d
gadgLjjggLfwd. vdNt RwWgGwjij Jlaikahf iwtggjwF 1  Iu[d
cjtahf cssJd. 1 lu[d jahhjjy kwWk eugGk $lk.

1 lu[d jahhjjy kwWk ewgGk $lk
vhinghUsid xggL (Comparison of Various Fuels):

<ak Tyffgglhy nglINuhy> (Speed Petrol White Petrol, Speed Diesel or
Premium Diesel) vdg gy tijykhd vh nghUlfs HinIfidwd. Mukg fhyqgfsyy
ngINuhYld TEL (Tetra Ethyl Lead) fyed mjd jwid (MfNId vz=ziz=)
mjfhfFk toffk ,Uejd. Mdhy TEL - MdJ fhwW khR multjwfhd

Kjdikahd fThu=zk vdw Ghed nfth=zl gwF mJ eWjjgglL mjjifa
ngINuhy <ak  Fyffhj ngINuhy  myyJ rhjhu=zg nglNuhy vd
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mioffggLfwd. rhjhu= nglNuhyid jwied mjfhfFF jFej S$llg
nghUlfis (Additives) mjDId NrhgJd mjjafa nglNuhy Speed Petrol
myyJ Premium Petrol vd mioffggLfwd. ,jDila MfNId v= mjifkhf
,UFFKk. _NjNghdW ryy $SlLgnghUlfis BrYIld NrhjJdj juk cahjjoggll
Bry (Speed Diesel myyJ Premium Diesel) vdW miuoffggLfwd. mjjiufa
Bryid rINId v=z mjfkhf ,UFFk.

vhinghUs gFgG tiasT tiauglk (Distillation Curve):

gyNtW ntgg euyfsy ngINuhy kwwk Bry vjjid rjufj
Mbgahfwd vdw jdikmia mwed nfthstjwF tbflLjy eiyad tisT
tiuglk (Distillation Curve) gadgLfwJd. nglNuhy MdJ gytifahd
i INuhfhhgdfshy Md fyit mtwy XU ry Fiwej ntgg ejiyaNyNa
Muahft khwf fhwWld fyffwd. ,jdhy vdpd ,aqff nfh=zbUFfFkNghJ
, UFFk ntJntgghd ntgg

eiyay Mtiahfi vdpd jwkgl ,aqf cjTfwd. xU ny § — INuhfFhhgdfs
vd[IDfFs W Jsifshfr nrdwiled gwF vhed rfjpia ntsgLfwd.
,J 1d Distillation Curve njsiehff ThiLfwd. kfTk Fshej fThyeny
nfh=z1l ehLfs)yy FshfhyjpiYk NfhalffhyjjiYk nteNew Tfynrtfshy
,€Jg nglNuhy jgahhffgglL vd[id jwkgl ,aqgf totisf nraaggLfwd.
vhinghUs gFgG Kiw kwWk vhinghUs gFgG tiuT truglk fhlLfwd.

thflb ghjjy etyad tisT tiuglk -
(% Mtiahjy VS ntggeny °C)
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