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Abstract

Thepresentthesis studies theatalytic hydrdreating under mild operatig conditionsof the Heavy

Coker Gas Oifitaction,produced froml St £ SYAO t SGNRBf Sdzy untibThe anSdF A Yy S NE C
this study was the mild prid NB I G YSy G 2 F Ct S mwhichAdskeefi Broved6 kau®d LINE R
operating problemsvhenitisceF SR Ay (2 G KS NBmgintSANBrn@rcid éatglysR LINE O S
NiMo/* -ALO; was used for the mild hydroteging experiments of theHCGO and Diesel Auto

mixture, where after it was sulfidizedtwo different setsof experiments were conducted with the

same loading of the catalytic bed

During the first seta total of29 experimets were conducted foB24 experimentahours in total
under mild hydrotreating conditiongor the mixture HCGO 25% into nomacting Diesel Auto
mixture, at temperatures 230, 250, 270 and 290. These exgiments were divided into two
categories. The first category of experiments was performed under constant prestdi@ bar,
aiSIFRe Ft2¢ 27T Ke RNR NS py aningténfo&atudz2X0(am2908) yarhdS (i
space velocity WHS0.7, 1 andl1.3 h'l). Upon these experimentshe fA y | f LINE RdzOG &aQ LIN
(bromine number and total aromatics content)ere determined before estimatingthe order of
hydrodesulfurization and hydrodenitrogenation reactions (@=2nd 1 respectively) anglinetic
constants ateach temperature respectivelyThe activation energy forthe hydrodesulfurization
reaction was calculated as welE£33.4 kcafmol). The second category of experiments was
performed to investigate the hydrasulphurization reaction (HD®hibition of HCG@DieselAdzii 2 Q &
sulfur compoundsby hydrogen sulphideproduced by the hydrodesulfurization reactios. These
experiments were conducted under constant space veatir!, constanttemperaturesat 270 and

290 C,when \aryingthe inlet hydrogen flom(13, 20 and 30 NIt/h) as well dse reactorpressure

(30, 40, 50 bar)Adding to that the experimental process was simuldt¢hrough two different
kinetic modelshoth of which poduced reliablepredictionson the experimentaldata. Both models
indicated that both hydrogen sulphide and hydrogaffected inhibition considerably, atall
temperatures.

During the second sefl8 experiments were conducted for 200 experimental hours in total under
severe hydrotreating conditions of the mildydrotreated products of the HCGO/Diesel Auatixture
(PRODUCZ7C*Cand PRODUCZ9(C) at constant pressure 40 bar and steady hydrogen #b®20
NIt/h, while temperature was seat 360 andup to 370°C. These experiments were performex
assess the properties dihal products,the orderof hydrodesulfurization (n=1.3 for both products)
and hydrodenitrogenation (n=1 for both products) reacti@swell as the kinetic constaswt each
temperature espectively. In additionthe activation energies fdnydrodesulfurization(Exproducere=
18.9 kcal mol and E,proquces= 31.1kcalmol) ard hydrodenitrogenation reactionf producero= 22.1
kcal mol and Exproduceac= 19.6kcal mol) werecalculated



Abstract

Closing this study calculated the hydrogen consumption during the progresiseoflesulfurization
process from mild to severe conidihswhile monitoring thecatalys & N, wideie, ndsblyi rio
deactivation concerning HDS reaction was observed.



] S PRSPPSO i
[ & U ii
AADSTIACT ...ttt e e e iv
T O W S ST TP PTPRPPN X
T o O A S SO PO P TP PPPPPRPPUPRP Xii
N8 T T e A Xiii
LIl T e ettt ettt ettt 1
2. COKEI GBS Ol 3
H D M D B Z e 3
HOMOMD ¢~ " " hem hah < 0 Sh 2t .SLag. . .BF& hAft
HOMPH® " " he" hah< 0 Cht > 1.8La8.1621 SN DI
3 (N T L O A0 B0 N 0 = R 10
Lo T2 € PSSP 10
T B L= F= Y=o I O o PR 10
G0 T 11 To @) (] o WSRO 13
G B 1= ([ 0] 4 e TP PP 14
0 Dp D 1 4T B AL S T a D 16
O o T (e (0117 L1 oo PR PP PPRPTPP 18
S5rh_h< "¢ ha T h e B SRA28,
D D M D [ Bl ettt 23
pPHD hacry s A _hts Chlll B e e 23 T >
6./~ " . h> ¢~ rh_h< _ " 0¢7 B A_ " 1 hBedRedctors)...n. .26 8 > 8
COMD [ 8 7 a  h e L RN e 26
COPHD 14~ "4 oAb >t O h L h 27

chPod® BA. 7" O0F < A T <"dSEL"SEALDLLSAALPRS 0T

7 o< s L B RNEG NS L LAY T 31
TOMO [ 7 Ll LI TR 31



[ Ahch [ "B, >SWA.A vii

TOo D B~ B AB " 1T L S 34
TON® BAh o w A A 35
8/ 21S [s_ "~ s<h’Y OtLSOENRL.SAZY...[.2.0.850 e, 36
Y D M D B Z e e e e e e e e e e e e e e e e e e e e e e e e e e e e e —————— 36
yd®Hd® DNBSY t SGNRf Sdzy / 21.S.. 5.0 L.LEQAY.SR..B7SGNRt Sd
T I L SRS 39
941 & "t 4 T h ot h L A L 39
hOMOMD mE AT S T h o o h vl A39h A s > h
hOMPH O 7 s h sy ho s h h AL vl
DOMPH OM D BAE 7 L N e 41
PPMDPH OH D " . " AT LB LS 42
BO p~ " "> _ "¢ haA_ < .h At NRLRNIAZ2Y.AY.I42t dzZY LD
wo ntoho ot o Y g LS LI NG 2 ND e A2
mo [ <_A_ 7 ts  _hlhl..0{ . QONHz0.6.SNE.O.ccoooveveree 43
no rhAa > 0T T B B At L 44
npas _ >h =" hadiveh. o hogs 00 Ld 44
POPMPH Do D E<B T _ LKA LB S 44
BO rB_"_‘C' 71 h AY >hy“,‘"l "’"I ¢h‘cB<WJ ¥
L)ttt ettt ettt e ettt ettt et et et et et et et et et ettt et et ettt ettt en e anennas 44
wo s _ 7t ¢ T h AT shy O ) T NR.&1 a o6al 3
mo 6 _ "' HAST T TEMITCT T s h s cw Y
CONTIOHEEPIC). ..ottt e e e s e e e e s eeeeas 45
pno s _ 7 ¢ 7 h AT |adicatorPHransmitter)... .. 4. ..........0.86NB & & dzNE
novo s _ " _ "¢ 1 hransducer).. ...l A 46
1J 0 E<B T VAVe). DA 0.9 e, 46
ev [~ T4 <@ T hAh Toake) xS TLAn 6
pPHD [ 7T Tt >h B L, 48
PPHOMD © ' " _ . T Srhh hhac T CAROBACASZIKA e 48
PPHDPHD s .~ Chr B0 <
DOHDPH DM p  h ot € h > h e S <53
Do D [ 8 h > h A s 55
(o oL e o T > 2 SRR 55
PPo DHD 1 . 84 " h LB A 56

PDPo OHOMD | N -ABOSCS [ ‘M ED A @A KB QL8 Derreereeeeeereeen. 56



[ Ahch [ "B, >SWA.A viii

PPo PHDPHD [ " -ABOs-pn?t [ nbh EarLL.B....0W0o . 58
hbdPodPod p s vha o Tt T hS>h L AT LSl ABLAB0h oA O
PPo Do dDMD B B 60
10, B 7 T B W R e 61
Madmae [ h T T h T L SO S T B SRR 61
MAOMOMD [ h A T mJ EA B AKL.B 0B O 61
MAOMOMDOMD B~ s . LDhk5ASASE.. 1. dzi.2...61H p2 0
MADPMOMDPHD B~ " s <w’  >h shi >h 1" gAUABEAS.AEE " h >
MAPMOPMPO D 8 hj " <" _« A h T > he TUEOVLBAT JBhAT_CThe | AT C h
>’ 1 >h Y &/ Dhk.5ASASE. ..L.AZ0.2. . i 63
MadMOMdn d R 7L T h T VR ¢.ho..h.<p5 "
MAOMOPH D [ h_ ADcnN) [l &E2x0.0 8000 ... 67
MAOMOPHOMD B~ BA™E "8 ve "1 h > Swa, AT 0060 .A | /D
MADOMOPHDHD B~ " _ e <w > >h h waA_ ~ABRNRBUNBITGERs ~ ¥ Ve "
"/ DhK5ASEASE. .l dzil2 0 PR Do 69
MAOMPHDOD ¥ hi <" . A h’ , >hs "sCV.BA IshA 2 hs | A, AS hg
| 8 RNE 0 NB EU.S R LD 70
MADPMOPH DN O R~ " h T e cLholhesr1
MADHD - s ve 0 h " 2 h h LS E L Ml X3
MAPHOMD s <w_' " A" _ "¢_ A [h"h>w A . A hA_ "7
CT o> h<cs o 0 AL e LA AL A 75
MADPHDOMOMD [l B QB 76
10PH PMDPH D nbv LB LB, 80
MAPHOMDPOD | AT 7 " Ch ho " w2 h N 28K W86 | _hov!
MANOHOPHD 8 <w_ ' ©h A AL AL 288
MA®PHPOD s <w_' hah* > Y 7t ST L Chh A T
o = PP 91
MNDPHDPODPMD 1 >ANE W QM A L 92
MNPHPODPHD 1 A" B A S >0 LN LH.....98

an:)Hq:)Ocpoq)l‘/\"' ' ¢ h h -~ B <wW ' >h h >B<W_'. h AR

N T T B ettt ettt ettt 102
TLU . > T 5 R 3 et 104
L T ettt 106
TR A T (OO OO oo OO T Oo oSO O SOOI OTS OO 107

JE T T S e 200 ST TTOY 110



fhoh o tsho BY [0 @ <gh LhL s TS ELLTLA1 C
[ o Bomod | _ ¢ T satUp) AL LohLhovel 1d1
[h " ® BOHD | S T << s ozh A L e o{ Kd
[h " ® Bdod p' ha ' Ch o h hggha " . S '..112
[h " ® Bond B<<hs " ~ < A_ Lh S AR3 S h T
[h " ® BdOpdP n*hi1 " ¢h h wAaAh v Soh ™ 'L 8¢ Q114 " IAD <
[h"® Bdcd p*hae*¢h>>h wah ' v' 1 *h >w ggh-—' ~
STANADY) .ottt r et e e e e aaaaaaaaaaaaaas 114
J‘h’cp Bq)-rq; n'h{'ﬁ‘h"h _B'>h_">V’Séj"_hv"‘h5"‘h'¢v, h
> 7" B LA >80 h < B el A0 2B A D, 115
fh Rt >hoowy [ 7. T rs At W LESw L xh L h o h e L
[h" o womed s b s L L se, <
[P ® wWdHD [ . _ "1 8 A" he ™ >ehcw’ >h /hDh!.J5'A318.5F" | dzi
oo tshmy [ 7. T oAt T s gw b h 88 h <L
[h"® momd [ . _ 1 A" h =~ ®8<w® >h hs “Cshy sh” yhhL > he
[ O 1@ 1= N E | o TP 128
[h" " ® MOHP [ . _ "1 A" h-> s<w'>>h h ¢h hahc, "
Mild-Hydrotreated HCGO/DIeSEl AULQ...........coooeiiiiii i e e e e 139
[h " R _ ">h py [, _ TaisA" hEY W >Sph'bbeh T _V A RKs
[ _ 78 <h S0 A'ST N BT e e B D 147



n.‘ ’ K JII! ’A!th . A

[ AahER - Cw ottt s “HeavyGasOil..s.< b LTS > h T

[ 7 Aah S gy > oA L HGO - x, T Aah L > Uigihd < T oK

ChromatographyVIS ... . ... e e e e e e e e aa e e e e e e e e e e e e e e s s e s s s e s s aassasasannssnrrsrrsrrnsnnnees) 6.

[ AT T s <w T >h h > 0t h om0 Y S " HCGO. AL L8 S WAL A

[P AhSh p GHTY [ CHh hg > hCmh T U Shtt LA AE BT OAE

oh’ BT HEGO. AL YL 8

[P AhSh ¢ GHTY [ CHh hp > U hCr TSt 6 AN B AT B

oh " _ s 7 h Ch* 4 KHOGOh. .. .h.A. 00 SETTSUPR L Y § S eeseangere e e e 8

[P ARSh oy GRTY [ ehh Ry > T h T Y g 8 AN BT

h A U HE G ettt 9

[ 7oA S 1" mD¥selkutoh - 1 _ hah < 78 T v' > "7 o A

O N SO SR e B DD 51

[ 7AhSyp AMmY L hytChT Rt ' L JU LD - 7/ M '
AR S 4 " myY 882 >h CGADieswAutoo H pi’z 0 N ! h Ah < 8 _

nN<<'"A"S_- A [ _~B<h AT L. ... Sl B e0 1 T B d

[P AhSR 1THeW S - AhCh MT Y T < Y Sh A T Y

................................................................................................................................................ 61

J oA L mpY _ 88 1h>h, CCODIESEIABIO (25%0)....cceiiveieeeeiiiee e e 62

[P AR S L " MpY _B8 s <t O - A_ B0 Shh CG@Diesa#d 4 T T 4 T

AutoO H P2 0 > 8 NIMAK JAIRGB. ...ttt 63

[ AhSHE ey _ "¢ ' _h YK h . >h h ) A B U SHKE A™ B " B Vv E

CECGODDIESEIAULO (2590).... et eeieiteee ettt ettt e et e e e et e e e e e e e e e e e e e e e annnnees 64

[oAahSH T mTYh Tt ho>ho_oge B s °Ghdam © " S fdrt. MAHSVE

10 € N NIMOK AAROB. ...ttt ettt ettt et 65

[ PANS R TRy LS - Ah ¢ h k- L 3R A sh 7 heok

B L SRR RPPPPPPRY 68

[ 7oA 1w dtd-HydrotreatedceCG@DieselAuto 6 H pi’ 0 “CE MY T CH.Ep.n. 69



[ oAb HpaY s, _s8<'C_ A T 7Y " A_ . AMil-Hydrotredted 4+~ T 1 T

ECGQDieselAutod H pz 0 CER Y Cehm A b _NiIMoK ZAIROS. ... 69

[AhSHE {gmy_ "¢t _h s h . >h " ¢h AMidd T AT E T BV

HydrotreatedaeCG@DieselAuto d H piz 0 RO LI @ T o | 172 DU 70

[ PAhNSH T 'guYh T8 h>h TEhA BT dCNMYMSVEI®IT nb

L L N 111 o QA 2@ C F PR RROPPRRRRORY 4 |

JOANSR T FEM_ . T Ah S h BLAR T B L hUSTANSOThAN

Sth A > <W AT h AT Ty oA T T s 0 U h Ty o

b B N A Bl A r B e 76

I ’/\h¢rn_l/\w|_jny' h B A B JV'V’B"‘+"I' .h N_"ﬁ{s’_‘h‘"\sh" l"h’t>__7fgv_",/\

[ PANS R T Lt TCOANhCh s AT s R AT A

St h YA > W A" KA L TR oA T T s 5 h T hy

I T S O | YOO RR 80

[ AN S MAWHRBYE A T T T hA_ 74 7 h ™% " sh'=""h 8p | A

I ’/\hﬁ‘r‘rll/\w|_’|-|ry‘ h B AB ~ 1 Y - Y ".II' hh /\__'"{,{B'K‘h’l"lﬁ_h"B"H1'>8my__._/\."

[ 7 Ah SR THYY_ . oAb e >E QW L SLLUALBEY Y oA T

[ 7 Ah SR 1THBY .o ¢ T oAb e >E QW L f.n.Al88Y ¢ - A T

[ AR CRTTgaXw >h h Ch hah <o "8 A LA ALLATL89 T Ch

[ TANSR 18 MY Lot e T Ah S h P h>~>h , A

hah > s s e AL e L

IAth.B_dHY<W >h h Ct AN S _h _ A 1 Y1 Y AY ho”

A R D W S Ml 92

[P AhSHE _§oOY<" _ >t T @SUe T h LY Ahg M s o

S A U SO D T S N Y O UUURPUPPPTRRRPPN 4

[ 7Aahohn " "xAY " > >80 hKkLy "a o tohT T e AL 2940 w<”

I)Ahch_VO_Iy\KW‘>h_h - B h>h_'¢‘ /\J(.‘Csh/\‘_ _“’5<,N“5_""¢_

T, h<>h >8  hy 7 th ALBLLL 96 >7 A

[ AhSrE _HeY<" s LY L,EC ghtt s Cth A h A

® _AhT "t ! oS o0l W99 H

[ 7 Aah R T TxTY ' >7 0 s BR®CIhKkG "yt h Gt S 2.0..0...09% 7 H

I’/\hﬁ‘l‘Bl"’Qy\(W >h_h - Bt h > h ¢ _ A ¢ ht ‘_V<VJ‘ _‘C_
, h<>h >8 hy 7 oh T Y S S SO\ SR 130 > A



n. &% XA

LR I Y = e oF B = e TR 5
SO T B IMR. TIE THGD s 5
et ph >yt T _hPSE@EN 23 SNI'DIFA hAf >, . Ab >

L e O Y O 0 Y A OO 6

n' S " af " pyer > ¢ht >Y7the¢h fhREChA T A"TAA.TE,

HEAVYCOKEIGASOIL. ...coiiiiiiiiiiiee e e e e e e e e e e e e e e e e e e e e e e e e e e e e s s e e e naanes 1.

n' < " phhpyhs>>h ="  DelayédCokiflg......2. 0. AR 4 12

n'<s " pAmegyY_h °  _h_ ‘cébkelgreerich§ S° 8 &h ¢h T hus ht h

Delayed@ { Ay3 ¢h*_ ~¢h* ¥ hahjhs>st>wa” 021 Sk

TR R R P 13

n'" ¢ "YWhgt<™ ™" " " >waA” | ‘FluidCoKing.2.h.... 4. 5.0 0 14

n' <" B <yyY”™ "' >waA” L "hFexiCokipgh....4...8.0. 00 L0 ho 16

n' < phigy "' YU ST AY>' ¢ _ A hDelayedCoking: BuliCoking 5. ¥ . A"

BT s ve S0 h A s swh AL 2 A D 17

n' < AA MM R s L T e P, 19

n' <" aAfA‘mMm ho™ st O SO L O | 20

n'< ' ARA _MHLY h "B ¢Y T > L R Ao S00LLRL20 > h

n' ¢ Mh. "wohY " h -8 ¢ A ' h A ' h o ch s “h ot o6 h

han_f T AT T gXh e ">h T Ch g L AD25

n' < ' A’ amMny ~ " T ¢h A ' <Y 1 h ¢ h

I N« U PP 28

n' <" afh "mMp®h Peh hoon T .. b LA A 32

n' <" " Aff "mMc'YWw  _ ' >wGreehCoKe>'s_ "T_".YAL ‘_hTa Ch w037 >

n' <" AT <mTY"' ' >wAT " h1 " h>>h "CaltinedCokén & GreénCoke |~
................................................................................................................................................ 37

n' < ATy v ' >QalcinedCoke * _h" A B N A4, 380 A

9(


file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014460
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014460
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014463
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014463
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014463
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014474
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc399014474

Sh miys > ' <0 k[ Sht o >wY h oot s h

s <h G R Gl YR K T E  woaM LT D18

1

SHUEY T T s L >E K, KNSBA A< om0 Y T Y 0 3
>JI1'fTJY’h>>h ooy B~ 1 h° ‘7t h ¢ 1 ° h h v

<. >h ot LEah R

>ph Htyah <, * R N L L\ G S R\ St
b R W ¢TI 21
>B” oY, B >w AT 4" ha 7 h o pydiotreatingHydrodesulfurizatiors . A
L L € - L Lo | A SRS 22
>1 onYéxsitu® hin-situ™ © 7 e T L T Ll ShL s 33
S PpYSw S h>T < hThRABZITTYORY U ch ¢
>Tawo T T AL LY A R 34

SN yYsE4h T yrht o cvh uhtA CSlhf gho ol ' ') Ad KT

<L > h B D 50

SO N Lt ha T hss>hoots T T e & <\ " hBa 8 "
Sh "Ny > 0" ~ s 7 hs>h ©¢C_ A LELY>SWA, A Y
O o N O T = FS U R 77
>h MMy > 0" ~ 8" hs>h ©C_ A LELYS>SWA, A Y
L O O = 0 o /2 R 77
> "MHY Artheniis. ' . h A _ 7 1 " h " HCGODieselAutg! " *.h* '

T T AT s T MBOOE L HL T e 78

>hf "Mooy >4 " “s8' "h>h ©¢C_ A L BELY>SWA, A Y
Y e T G A HY Th e 79
>hB{M|-y\\h>’h - e h = >>Y 1" - Bt h>h_‘(.‘__,/y\ 1 B ] > w
CLCChT B AR A h <t U D NG LML A, 79

>hf “MpW’ >4 " ~ 8" "h>sh ©C_ A L BELT>SWA,A A €
B G PRODUBCTD.T. MLttt 81
Shf "pcyw > 0" ~s' "hs>h ©“¢C_ A LELY>SWA, A " A S

B OF =1 210 011 167 (< () 1o A 1 BTSSRSO USRS 81


file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc398800410
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc398800410
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc398800414
file:///C:/Users/John/Desktop/ΔΙΠΛΩΜΑΤΙΚΗ%20ΕΡΓΑΣΙΑ%20ΡΙΖΟΠΟΥΛΟΣ%20ΙΩΑΝΝΗΣ%20(με%20γραμματοσειρα%2011).docx%23_Toc398800414

<> 1 1 ''>h A Xiv
h MT Sh hyif>hénug Y BhAa_ > L h ' hoYes
1Y AT s TPRODUCT i PRODUCT thn “AS370iCT M ' A BTHQ.............. 82
hf "MW > 4" ~ s "h>h *C_ A 4 B8LYS>SWA, A " A S8 A
N O =420 101U [0 1 0§ 0 4 B 33
N "HWAay > 1" ~ 8" h>h ©C_ A L BELY>SWAL,A S A S A
N o =0 101U [0 0§ 0 4 DO R ORRRRORY 83
h HmM SR hylfAmenshY ha_ 1 h '  h-hy_ ' 1
5 Y AT 8 "PRODUCT 1" i PRODUCT on " As370iKCT ' ° A B7GQ@............... 84
hNf "HoyYy > 1" ~ 8" " h>h ©C_ A L6 L7pWNAAAN 7N A8 SA A
>xA h<s L h A S D AQPREODUCHTO. ...t 85
hBiHm¥W >"h -~ 7Y h > 0" =" "h>h " ¢C_ m 4817 >SWA,A
L 7Sh™ 88, AR A h <8 ' . h 4 h AQPRODUCHIO Ao, 85
U HEY NS hw N h Y AT S EHCGOS e, .94
h "HeY ! " 0 > chohs>sw oY Q ¢ht T ht w® . ht
YU T mtTEL T S AL 2 e W e Do) 95
M WY ' > Thh>w v [Q Sh' ~s " h" w h oo«
o YL . 7 H L SRS S LSS 00 W A7 SOt VI < SR 96
hParfyyChart>¢ _h v~ ~ s ' ~h>h *¢C_ A Cht =YYyt 1 C_ A
TCTht o h <@ TN NMAWHIF h"H TR 8 T Pg)et A ¥ 1T heEA

L .1 2 PSP P PP PPPPRPP 97

hParIW@Warl?B_hV, _B"h>h_‘€‘_/\ _q’h—t‘B._/(<‘vtﬂ’!m‘_'Jq'_m

COR)e K TN EAt

e R h <@ TN N AWHSVE T W

L VI OO 97
hl‘o",—KYJ“>'I 'h’h>w_"" rQ ¢ h* 'B’h'_W', h = ¢
YU N MTERL T S A S 2 A e H D 100

M -gmMY + ' > T hh>w - [Q ¢h* ~ s " h" w h -t
YU N ML T S A S 2 A S H D 100
hParityiChart>s _h v s " h>h *¢_ A ¢h°" TV <t v

e h JEE TN N AWHSE h T LIS 7

L € PRSPPI 101
hPary@hart>¢ _h v~ ~ s ' ~h>h *©¢_ A ©¢h- P R
¥ ¢ * h h <@F M W S\WHIV h "y i’ 8 ' Pg)st _ATC 87 170 hC tp



A %

s . h «h* M

\
Ill h 1 . 1 n
E - AB LT h Ah¢h< [ f AN AW, A T R >h oA hTa T -
o T 2 O S N B S N
sy LA h ¢ h - _ A h ] ! ! j_h“"w ha” ' h ">1 A T.OBA ’¢t5"<h_’h“/\>
. A _5<5‘_h’,/\ 1 ‘J' ‘5_’B<h‘¢h ¢<h‘>h_h > T Y
T T <8 >>h LA h = v' o
Ih’h{""hChz _h ""<5 >>h_h h Ah >B" '“/\_h/\ > B i
diesel* w Ssh Ach I(.‘ i ‘< A h > h < M ) s>. S ! h o ¥ " h h L "
_h B < B h > h .7 " AT h s vht LA h VT A -
CB > s 1t h _h ¢ ot > L UL ¢ ht D T
oy "/\5_ hths' < B S ¢ Y o h ¢ h ] 't sh
* i’ . B _" B AL " h ,  w’™ Y A _'. B 4‘5’Jh"5| >B_h_
B Tt VJW‘ ‘V\ Lo Yt sy o ‘“’/\_h' B > N S C <’ >
'5>"‘,‘wl ,{'B'.Ih"BIZ B AY >hy ' S8 AB ¢ h . 1 B 7 1 h
‘.['VJV/\VB_BVB'Jh"hI " h « <’ 4‘5’Jh"|5‘ - oY Y g
w7 A Y hto” >w Yoy T : N > i . NOBY ,hvl v'h* th T f
_" h"{""l B 5<h,', s " h - "B <h ©¢Ch ¢ <«<h ¥ >h h P
' T L thisdiT>wAs 4" s 7 h VisbreakingDelayedsFluid i A ¢~ h ¢
¢ h FlexiCokingp B~ ° YA h<<' ¥ Vo 1 74 h s LT T AT
“/\'"CBI <|5'_""J’hlz _'/\ - '_'_h ‘,{'VJ'/\V‘ ¢ h
Hydrotreating® hHydrocracking, R > 't T >t CcwY 5 Yt e
s > Ah -y B‘W<‘¢_t5‘ - 'W*V/\_h. ‘,'< _5’5‘ h = >
B > Ah' , <t ¢ B 7 h ""I T T B Y h <Y A 1_(. 1 ' B
" s " h B 5‘4"5h’,h" Y < >_h,¢‘h"' c _ h <‘ 1% 4 A >MIA:"' 1 hh ™
h‘ V,. B > Ah? Vo h _x (‘.[7\?1">B7\B ¢hh‘83“'7 "h‘,"”>5
Ih’h _'. V_V’BI Yos Yot '_B‘z ‘{’“ AV B - B VE 1 h>
' >h At Ch h - h‘_" . B <h YA C <k ™ &N " ARD va
>’ 4 >h Y A AT A At RO Ay T ooy h =" <
‘,'<"’ >""h¢", ]h’“‘ h < <h ¢ h h - _V<<WI s
v 1A BT _w<gs T >h . A T h LI AhS5j A~ hAT
. - ~h ¢ h h A ;8 71 h ‘4’ "/\"Ch_s’Jh"h'cp K
R R R U 4T HDSEA T h O T T T AT BRHDNY Sh Tt T e T AT h T
> h<c<, "' @ n” T>wWwA. T 7 L.t h T s>t Tt st A BOR ST T



medn' “hs .o 2
{'B'Jh"BI - "“"ﬁ"l R Yo /\"‘q) Ih h>|5_"" _‘.
¢ h _ h <b’<_<'h ¢ h _ ¥ ., " >h ¢ ht _ ¥ >Sw i oB ¢ "I . A ¢ h _ h <
e Y ‘_'/\ h“’_5<5‘>h_'¢" <5‘_V"h1"h'>t1'/\*‘¢{"'usjl7r\
h/\‘Bﬁ‘_“.‘ _'_h _"‘ ¢ h h <« ' B , h A >8 Ah h = B AB
-~ h Y 2 h T cokeZ ¥ <™h “’C'VV” > h =Y 8<8’ 7 ¢ ) Ty ~h h - ~
Ch‘-. ¢ h ¢ ‘_'. h‘“‘w‘s‘l Sk ‘hew. ADAE 531ﬁ’2‘“|’5h|‘_t
¢h_h ! 1 * h ¢ ' h ‘h’h‘ﬁ‘ts‘"l LA ¢ h h < _ A3 w o, B '
1 Y Y B T B VB Jh"hl j h W, A _"’,V4" LA A h B ' ANh
LT YA s T s ve S0 h T h AANTB<h T " YWA, TATHEY LR > |
h Y ‘5_’5<h"’ (0

h>jh/\"/\_h - L _h ~h ~h~-hAaA, S - w - B A h _"/\‘
, h >'y YA _ hv ¢ h A ! Lt h e K h . Cthv h _¢,|5/\‘ "‘.‘ A
< B " _" O B ! l:s"ﬁ‘Jh"‘/\_""B'm Vjs"Aﬂn{‘th S4 B A h ~h ~ h
o 4"h Y _I_h. _“‘ (.‘h_h<’_' ¢ h ¢ h “/\W'B'h
B < h | ’_B’h 'B_'B<h‘¢h ¢<h‘>h_hq)

G -~ h ¥ h 1 ' T <, >h B tcom s ~ 1 h > > h h ‘<*|5"‘<_|5"’ _’hJ" h>|ts >_" A
"M 4T T4 T AHydrotreatingSs s h SR 6 A 8w T we
>T AR L LA 8 > FIgxiCokingt ® "0 bt sht aoh 0 h o w Wydrootacking | 4 C 7
‘JCBC">W/\hZ >5<5_h_h' ',{'B'Jquh/\_VfB‘__BhV‘B"Jb")\h{‘hI>B'_'
choh oA A, >SYARhL A T CEY SWAY  Ah st s Flexi’ >h <"
Coking ~ _ ' 1 ¥ Hydrecfatkinge . = ° | ! L>t Y T h o cpke S T R T s,
h =~ B AB ;Y -y 2 > v Y AW T Y hw ™ S8, I"|>|5_"' AT e

' N ' - N ' '



r s . h <h'® H

CokerGasOil

r h ) f _ ! . ‘{B"5>"1Ch"‘l’ 5_. Thérr“na:t(,)aicldng'), Ch - A o B¢~ ' sSswAaAHh
Qoking™ h ~ h 1 s h < >hyh ST "ceke [ Sha, f € s Th hT Y
Y - Y > h - C B YA h B - B " ht w T, B~ B VE 1 h > h _ 0 B

0l ¥ Adigsel” @h @O s mm' T ‘v T YT C reactoigasG), I5M‘nT Cabi @z
Qoker Naphta, 12-m n ¢ ldght @ker GasOil ¢ "350 ¢ ¢ HeavipkerGasOild n~ ~ >wA. X

CokerGasoilh =~ _ s kb > ¢ BT A L GkigSsmhil oY <t O T T

T o pE:z® s . " L CokerGasOil _wh v T ACTEST C Yh flight CshHéavyCokel . T B

Gas Oil®  [ight Coker Gas Ol h = 7 _ 6 <8 <8 WA™h ¢ T 'Coking A TSTITAhTL LA
I L - _ 7. 747 7 7 b Fluid CatalyticCradkingg ¢ h _h
47T 0T AT s T HydeodrackingUnits), S h 6 - S h 5T AN Petrochedicab ¢ W

Units). To Heavy Goker GasOilh = ¥ s < > 7 =~ " ° " A QkingEg >w AhRh ' . A7 >0 A
ST A . A > ANh L, A h - A h <<h ¢ ht ” -t johr

>"/\h45l_ ¢h_h<_‘¢"l\'_"<"l ¢ h* _{'V'JVJ\IVB_B,V
qh"'>' ’<' ‘_v“l ,V”/\‘V\I‘C[H' ‘—v\.‘ <Wj'_l5‘ _,/\
1. A" s AT > AT 0 T <t Heavy@oker GasOl (HEGO® ¢ h ' a4,
o ‘Q@ker HeavyGas Gl " . """ "AA “HedvwyGasOl HGQ., _ ", ¥~ ' >B-AB L °
B/\'_'J_’B/}B_h’ > ' h - Y Y T ht*t B ' h h“"h,"/\"‘.__,/\ 1
ARAY T hC B bw e, smimc 't STt h e Y s S hegyy L A f L
GasOil © ° 7 _“"MHeavyokerGasQild [w<” X TS wT ' hAhT T RIS BT
< ' +" T <. >h o T ohars>h T Tt ' Heayy ke Gas Ol T T . T 4 T

(HCGQE ~ ~ " " A _37Hexicaking . m<<' A" ¢ _ A '8 << AR.QI<E 7

2.1.1c 7 7 " hAh < 'Y SHBavyGasOil

I" | S)"éé h At " l—B@W“B“/\_W'>” ‘h>w A h > v /\,h_{h' CYh*™ ‘\’J\hh’ h ¢ _ !
YU AN @Y ph [RCOANME RS M>C h T PHGOE U AT L DS S w
Ve TS AR A ST AR < TS T BE T BWASh @ ST BRI Wb
' < h "’“"_h B 5_5"’h_">h ﬁyh_‘_"“‘cpjﬁ‘st{ﬁ‘"l‘;sW/x\lh‘h_J",
_'j'j<"’h'<|’<¢,hh"h h - 'B"h>h_hz v Ch-h<,_5-. ‘h""
h_">'CW' l:(/\_‘ls'I v ""”BI >~ Y 7 ¢ h A ,V\'n<"_""’¢‘hh<‘w>""
¢h_h<[2]_' ()] ,



32>

2. Coker Gas Oill 4
J"/\hf:'p’] w vyt _ s _vHeaVS/GﬁS_O“.[Z'l‘<h ¢“, ¢ <h >h
Properties Data
Density (gfem® at 20 °C) 1.103
Elemental analysis (wi%)
Carbon 84.10
Hydrogen 10.61
Sulphur 5.03
Nitrogen 0.55
H/C 1.46
Average molecular weight (VOP method) 360
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Fig. 1. NMR "°C spectrum of HGO.
' ¢ Lsh  >NMR ©3C HGO?
A. Duan et al. / Journal of Molecular Structure 734 (2005) 89-97
NUMBER FROM § TO VALUE E gLee
1 9.00 PPM ~ 8.31 PEM 0.72 333
2 8.31 PPM 7.80 PPM 3.24
3 7.80 PPM 7.21 PPM 10.00
4 7.27 PPM 13.30 pPPpM 0.00
5 7.21 PPM 6.60 PPM 5.66
6 6.60 PPM 6.00 PPM 0.43
7 6.00 PPM 5.01 PPM 0.19
a8 4.99 PPM 4.01 PPM 0.38
9 4.01 PPM 3.40 PPM 1.83
10 3.40 ppM 2.30 pPM 30.67
11 2.30 PPM 1.89 PPM 10.63
12 1.89 PPM 0.99 pPPM 87.08
13 0.99 PPM 0.50 ppM 27.20
14 0.50 PPM -0.01 PPM 0.02
___---"II'SJm- 20—
0.19 038 183 27. 0
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Compositions

Contents (wit%)

Chain paraffin
No. of naphthene

W L b =

6
Total

No. of aromatic

W =

Benzothiophene
Dibenzothiophene
Naphthbenzothiophene
Total

Unknown aromatics

1.9

33
53
4.5
26
1.9
1.5
19.1

2011
19.6
2.6
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0.5
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3-Ring Aromatics 4-Ring Aromatics
Saturates
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1
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2. Coker Gas Ol 8

B'I’ Ah@zlnz pZ' bz":r‘z;\gryh‘hh“tp_ B <w >Bh/\__h‘ B L LAA ‘hts/\"_"w"",‘

"3 B h ., >h ' ¢ h ¢ ht 9 l(()/(ﬂr‘()mH,HWt%E' TY Y "t thyt ', pth ¢ h
ChA A" Ch  >' 7 gom G GWtd)y S*h <o Y 17 Y1 AHCatomi) . h oA c
¢ h ¢ _ K - h> =~ EQ‘@II‘q;:TEB hg s, i ¢ h YoV AT T h B < B h
[3]

[ PANFH- T s<w >h _h o >YCchorn 1Y SUHCGEL A ST T s >wAL A

Structure Structure Structure Structure .31+ 2511 + 25111 +

Property | 1 1 IV .21V Composite Measured
%% Arom. H 0.0 0.0 1.92 0.0 0.48 0.5

T Arom, C (.0 8.0 20,7 20,7 11.3 114

H, wtf% 14.37 13.88 13.08 13.08 13.67 13.63

C, wi% 85,63 86,12 86,92 86,92 80,33 85.60
H/C atomic 2,00 1.492 1.79 1.79 .88 1.90

J"/\h4‘(.'hh' J"5:/Bh¢h5<w‘>h h > 7 " h¢rh ™ 4Shs" ¢ _ AT A Ah A h§
Sh . hAQ HCGO . h

731 + .2511

Property Structure | Structure 11 Composite Measured

Ge Arom. I 6.25 5.0 6.0 6.2

% Arom. C 30.0 30.8 30.2 3.6

H, wit% 11.84 9.68 11.30 11.27

C, wit% 88.15 T74.94 84,84 85.04

H/C atomic 1.60 146 1.58 1.58

5. wi% 0.00 15.39 3.85 4.17

Property Structure | Structure Il | + |l Composite Measured

e Arom. [ 10.0 T.80 8.9 9.6

% Arom. C 38.1 31.0 376 374

H, wi% 9.62 10.56 10.09 10.06

C, wt 80.19 89.43 84.81 84.51

H/C atomic 1.42 1.41 1.42 1.42

S. wi% 10.19 0.0 5.10 4.67
I ’ /\hG'Chhl' J' ’7:/Bh¢£1ksl<w‘>h_h >sY "~ hg¢nm Th’,{.">;h"_l' C AN B AT BC AT

h "~ "> s8°h <C¢h' L HOGE haA > ' ,hy -

Property Structure Measured Property Structure Measured
% Arom. H 23.5 22.7 % Arom. H 7.56 7.50
% Arom. C 60.0 60.9 % Arom. C 66.7 66.6
H, wit 7.53 7.80 H, wif% 7.56 7.30
C. wi% 81.58 84,04 C, wi' B3 19 B444
H/C atomic 1.10 1.11 HAC atomic 1.08 1.06

S. wids 10,89 8223 5, with 9,253 B.06
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[ oahgehh [ Rgh € hs <cwe™3H hie " LY > Y AT AT AR O
¢ h o hoa 7). THCGE

Property Structure | Structure Il Structure 11l Composite Average  Measured

% Arom. H 7.3 250 26.1 26.1 26.8

% Arom. C 6.7 667 66.7 66.7 6.1

H, wi%e 6.47 7.02 712 6.87 6.75

C, wi% B4.16 B3.60 BE.58 8548 83.70

H/C atomic 0.917 1.00 0.958 0.958 0.9061

S, wit 9.36 9.31 0.0 6.22 571

N, wite 0.0 0.0 4.31 144 113

Structure  Structure  Structure  Structure Composite

Property | 1l 1 v Average Measured
% Arom. H 222 16.7 19.2 17.4 18.9 18.2
% Arom. C 54.1 54.5 54.5 55.0 54.5 53.1
H, wi% 8.26 6.86 8.55 7.45 7.78 7.80
C, wt% 87.48 74.96 86.23 77.14 81.45 81.80
H/C atomic 1.12 1.09 118 1.15 114 .14
S, wi% 0.00 9.10 0.00 10.30 4.85 4.52
N, wt% 4.25 0.00 0.00 4.50 2.19 2.80
O, wi% 0.00 9.08 5.22 0.00 3.58 3.80

e
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o+ A * oh e A cokd greencoke Fixed carbon 86% - 92% 99.5%
- “h " has ht Delayed oKing Moisture 6% - 14% 0.1%
ene - ent - h h A o - Volatile matter 8% - 14% 0.5% -
hoah i h ' > cokecalongd coke T T L Sulfur 1% - 6% 1% - 6%
-yt h * 1 ' h "' ABFh b,
- - Ash 0.25% 0.40%
Silicon 0.02% 0.02%
Nickel 0.02% 0.03%
Vanadium 0.02% 0.03%
Iron 0.01% 0.02%
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TANK No 2

Density at 15 0C Kg/l 0.8405
Colour ASTM <0.5
Colour dil. ASTM

Flash point oC 76.0
Kin Viscosity cst at 400C 3.2860
Kin Viscosity cst at 500C

Kin Viscosity cst at 1000C

Pour point oC -12.0
Cloud point oC -3.4
C.F.P.P.0oC

Sulphur wt% 0.7
Sulphur mg/kg

Copper corrosion Class la
Distillation

IBP oC 194.0
10% oC 231.0
20% oC 245.0
50% oC 276.0
60% oC

65% oC 295.0
70% oC

80% oC
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85% oC 327.0
90% oC 338.0
95% oC 354.0
FBP oC 367.0
Residue vol%

Recovered vol%

Cetane index 53.2
] sh wt %

C, H %m/m

N, S %m/m

Micro carbon residue wt%

Micro carbon residue (10% dist)

wit% 0.0
Water content ppm 188.0
Chlorides mg/kg Pt Created
Asphaltenes wt% 0.0
Total aromatic % wt 30.0
Tri+ aromatic % wt 0.6
Bromine number

Bromine number (at 360 deg. C

dist.) Pt Created
Refractive index at 80 deg. C

Total nitrogen ppm 88.1
V mg/kg 0.0
Ni  mg/kg 0.0
Sodium mg/kg 0.1
Aniline point oC 71.0

Fe,Cu,Pb,Si mg/kg
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1. JAARE3N h ¥ * *“hy> A h" " <h h B h >h h -
- __"sl"éFbeh‘_l ¢ h _h h A v oe h - >
HCG@DieselAuto (25%)F ' S8 ° " h ‘' ¢ & R R oo Y >
ANTEKpn nn {3h, w/, ' 'K ss A" '9831 "~
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. Bw .
Exp Date {. T P WHSV | ° . | o8 <
oo v v 0 -1
1 09/05/2014 | HCG@Diesel Auto 230 40 1 20 5674
2 12/05/2014 | HCGOI/Diesel Auto| 250 40 1 20 5305
3 13/05/2014 | HCGOI/Diesel Auto| 270 40 1 20 4321
4 14/05/2014 | HCGO/Diesel Auto| 270 40 0.7 20 3809
5 15/05/2014 | HCGO/Diesel Auto| 270 40 1.3 20 4783
6 20/05/2014 | HCGO/Diesel Auto| 270 40 1 20 3916
7 21/05/2014 | HCGO/Diesel Auto| 270 40 1 20 4200
8 22/05/2014 | HCGO/Diesel Auto| 270 40 1 13 4424
9 23/05/2014 | HCGO/Diesel Auto| 270 40 1 30 4102
10 26/05/2014 | HCGO/Diesel Auto| 270 40 1.3 20 4622
11 27/05/2014 | HCGO/Diesel Auto| 270 40 1 20 4238
12 28/05/2014 | HCGO/Diesel Auto| 270 40 1 20 4232
13 29/05/2014 | HCGO/Diesel Auto| 270 50 1 20 4122
14 30/05/2014 | HCGO/Diesel Auto| 270 30 1 20 4369
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15 | 02/06/2014 | HCGO/Diesel Auto| 270 40 20 4237
16 | 03/06/2014 | HCGO/Diesehuto 290 40 20 3010
17 | 04/06/2014 | HCGO/Diesel Auto| 290 40 0.7 20 2485
18 | 05/06/2014 | HCGO/Diesel Auto| 290 40 1.3 20 3300
19 | 06/06/2014 | HCGO/Diesel Auto| 290 40 1 20 3045
20 | 10/06/2014 | HCGO/Diesel Auto| 290 50 1 20 2865
21 | 11/06/2014 | HCGO/Diesel Auto| 290 30 1 20 3134
22 12/06/2014 | HCGO/Diesel Auto| 290 40 1 20 2953
23 13/06/2014 | HCGO/Diesel Auto| 290 40 1 20 2945
24 16/06/2014 | HCGO/Diesel Auto| 290 40 1.3 20 3327
25 17/06/2014 | HCGO/Diesel Auto| 290 40 1 13 3055
26 18/06/2014 | HCGO/Diesel Auto| 290 40 1 30 2728
27 19/06/2014 | HCGO/Diesel Auto| 290 40 1.3 20 3281
28 | 20/06/2014 | HCGO/Diesel Auto| 290 40 1 20 2880
29 | 23/06/2014 | HCGO/Diesel Auto| 290 40 1.3 20 3280
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[ SA" _ ' _h 0.878
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L > I A _ B 1 hhT CGODiesaAuto (R5%) ¢ T AT 8 T
> ¢ h NiMek -“Al203.
Ew ' h , . e
Exp No. OT P WI—_|lSV Shoov [ .SA" |l w . _x§l B’ >,
(°C) | (bar) | (h7) (Nitzkg) (kg/it) (mgkg) | w" . >
1 230 40 1 20 0.873 1142 3.9
250 40 1 20 0.8559 1208 3.6
270 40 0.7 20 0.8538 1166 2.5
12 270 40 1 20 0.8549 1261 3.2
5 270 40 1.3 20 0.8557 1226 3.2
14 270 30 1 20 0.8557 1241 3.1
13 270 50 1 20 0.8552 1232 3
15 270 40 1 20 0.8557 1250 3.7
17 290 40 0.7 20 0.8503 1187.0 2.8
16 290 40 1 20 0.8514 1214 3.3
18 290 40 1.3 20 0.8517 1272.3 3.0
21 290 30 1 20 0.8517 1274.0 3.1
20 290 50 1 20 0.851 1239.5 3.2
25 290 40 1 13 0.8511 1240.5 3.4
26 290 40 1 30 0.8505 1237.0 3.1
28 270 40 1 20 0.8508 1210 3
s . “h " h s> h h - o oo e LA gt
LT T T AT BT B v st CE@DIeSEIAUteO H PRz 0 > B T T AT IAShS T
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""BI ‘5’>"¢’h"sl $‘>[,’I"z"'/\"'3“¢5)v\5_’u_hh’t]rm_"""/\_
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1. TAAhFen h "> ~ “hy> A ht Vo S S I S S 8 ¥ h o,
AT T AT T s vE T a0 h T ¥ wIAh CGODiesglAUtob HpEE 0 D > T w T o8] Ah o ho



100~ ° & <w*® >h h 64
_C 1 th h TTCSE AT M O M S fghAwhATh, > hho CXERRAR > hho f e h
h -h *Sh *¢h A_ 1 ' Shs 7 LT AN <" & C ASh ' ht h
- N L | (D_ Z - . Sl
I A h]5‘6:|]' !5 R Y _ et _ _ h h ” o 8Hh _>‘\N¢/\F1 A ,‘“/\“B"‘jl' >’/\h’g:_gG®t5 T B VE ’
DieselAuto (25%)
Bw " h oy AT <7 AT : .-
=xp No. (°-(I-3) (bZr) V\(lfl;ll?\/ o B - >0 S nc hh :sfi'q
(NIt/kg) %wt Yowt
1 230 40 1 20 11.4 - - -
2 250 40 1 20 12.3 - - -
4 270 40 0.7 20 12.9 - - -
12 270 40 1 20 13.1 - - -
5 270 40 1.3 20 12,5 - - -
14 270 30 20 13 - - -
13 270 50 20 14 - - -
15 270 40 20 13.3 - - -
17 290 40 0.7 20 18.2 13.5 4.7 -
16 290 40 1 20 18.6 12.8 5.8 -
18 290 40 13 20 16.8 12.5 4.3 -
21 290 30 1 20 17.3 12.5 4.8 -
20 290 50 1 20 18.4 13 54 -
25 290 40 1 13 16.4 11.8 4.6 -
26 290 40 1 30 15.7 12.6 3.1 -
28 270 40 1 20 16.2 12.2 4 -
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10114~ "4 ~h > e m v s ¢h _ h< "
1 . YOAAN hJ':]_ﬁ?‘h ¥ . h ¢ Y <Y f B "hB""’\h‘)‘ hh_yh"Z/\__hh‘ "_‘h" > h - h 1 >h
h -, Ch*s ¢ C<¥' [ ERTHhSO' A WALTh Shick,hh &h 5 o
. A h A T A T 7h>h A 1" h ' > <w ! ! B AL
[ CANTZH ot T et h>h _h CsoCC h ACGhEA W barS. MWHSMEME: C h -¢ h_h
< NiMok < ARRO3.
T P WHSV N
=xero. bate co | ma)| () | oowteom
3 13/05/2014 270 40 1 4321
7 21/05/2014 270 40 1 4200
11 27/05/2014 270 40 1 4238
12 28/05/2014 270 40 1 4232
15 02/06/2014 270 40 1 4237
16 03/06/2014 290 40 1 3010
19 06/06/2014 290 40 1 3045
22 12/06/2014 290 40 1 2954
23 13/06/2014 290 40 1 2945
28 20/06/2014 290 40 1 2880
B‘ '_h'_'Bh h>h_h -y “JCB/\_ _/\"/\_h‘ _"/\ -~ h h -
¢h h< ! . 1 8 A w h B YA L “h e il T > 6 h B
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[ CAhNT8R 1S oA_ s TCOMNT R BT imcs SR A -
[ - T P | WHSV _Bhw,'v' by 3
Pee e ey [ e | )| g | PP
30 24/06/2014 | PRODUCT 270 370 40 1 20 97.09
31 25/06/2014 | PRODUCT 270 360 40 1 20 158.72
32 26/06/2014 | PRODUCT 270 370 40 1.3 20 174.64
33 27/06/2014 | PRODUCT 270 370 40 0.7 20 31.74
34 30/06/2014 | PRODUCT 270 370 40 0.7 20 40.84
35 01/07/2014 | PRODUCT 270 370 40 0.7 20 37.09
36 02/07/2014 | PRODUCT 270 370 40 0.7 20 230.22
37 03/07/2014 | PRODUCT 270 370 40 0.7 20 125.64
38 04/07/2014 | PRODUCT 270 370 40 20 290.06
39 07/07/2014 | PRODUCT 290 370 40 20 179.55
40 08/07/2014 | PRODUCT 290 360 40 20 197.77
41 09/07/2014 | PRODUCT 290 370 40 0.7 20 42.12
42 10/07/2014 | PRODUCT 290 370 40 1 20 83.42
43 11/07/2014 | PRODUCT 290 370 40 1.3 20 211.01
44 14/07/2014 | PRODUCT 290 370 40 0.7 20 39.77
45 15/07/2014 | PRODUCT 290 370 40 0.7 20 58.71
46 18/07/2014 | PRODUCT 29¢ 370 | 40 0.7 20 64.78
47 21/07/2014 | PRODUCT 290 370 40 1 20 197.88"
Joowo s AR T AT s 2 "PRODUCH TN _ M A, "1 77" he " >k _
AT T AT s T s ves” w30 CBQDIesglAufo O H P20 T8t T >Y 7 h Y <
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St R ALt hsThe Y S E T h ANCAL T T T L R AB AW B LG h A o
10.1.1.4
T _hst " h>h h MYyKNTKHAMAOD ¢ h° HMKANTKHAMAOD ~h "™
s Y >'B' , B85~ hh¢ ' <~ L A h - oS! ¢ h SR tcon
o ChL_h< _'¢""I/\'I¢<|"/\_"'qy'l"”_whgh‘_"'C>'h‘_/\'__'H.‘h ¢



100~ " v <w®>h h 69
h ", ] - . ~ h h ! B _ h t ¢ h ‘,' N B f AE _ N E"“‘_Wi‘l}_h'_Q_BBB ’hh’y,vh':
A MI'IJ'E:E‘B ‘,JC"" > B > 1 " h - Bt h>h_h _" _B_ﬁ'_
10.1.22R° " _ ¥ <w’®>h _h wAaA YA AMild-Hydratreateds v ~ 1 h °
=T " A _ . A Diesel Aute/(2B%)K
B  Ahfgp ST Fp> " hy> Y At t>wo A C Tt s A
.., +«nAn _ 7 PRODUCH'Thn, PRODUCH ¢n LT ¢ ht e N LT T T AT
N N B S L T o> w T A N T S
oA onrreEnd frpBumgt T BT T T R B ®n
[ 7 AhTOh " " Mild-HydrotreatedeCG@DieselAuto 6 H pi"z 0 CEN Y CHem A
PRODUCT 270 PRODUCT 290
o5 s(@pm) 4681.9 3618.2
| T S 0.86 0.85
w . _ n(Bng/kg) 1229.33 1234.29
B™ “>u’ . > 7 3.12 3.11
[ AbZOh L s <t S A T 7Y A . AMil-HydrotredtedaeCG@
DieselAutod H pi’: 0 CE N "Cetpm A M _NiMex -AI2O3.
. ’h P NO-. (°C) (bar) (h?h) (kg/lt) (mg/kg) | @y~ . >~
31 360 40 1 0.8435 388.1 1.6
PRODUCT 35 370 40 0.7 0.8408 174.5 1.4
270 30 370 40 1 0.8434 358.7 1.6
32 370 40 1.3 0.8442 442.7 1.9
40 360 40 1 0.844 583 1.5
41 370 40 0.7 0.8426 289.2 1.5
44
(M~ hah<' - 370 40 0.7 0.8423 250.3 34
PRODUCT 41)
290 39 370 40 1 0.8439 407.4 1.2
42
(M~ hah<' - 370 40 1 0.8434 388.6 2.1
39)
43 370 40 1.3 0.8451 604.4 2.8




10.B ~ B <w® >h h 70
s . ~h h 5"’_Jh<.“ R LA LYt LA LA B <t 0
- A LA > B h o _w LA h " . "PRODUCE GAa >h A, Ay WhbHt /
>5_hj <">‘5'_¢hh/\_' 4'h4'¢m“|§\h5’_1'hl‘"h{I’V‘JB’/\vV/\_"/\BI “/\‘
! TS AT Y A LA WA TN LT T T AT BT B v h T sh >
R > B A h v o .9 A" " PRODUCZ9O.B_ M T A>T L
I D S h Ah, w’ s "~"&8 " adbh L ATASE _ ‘" s ¢ht h
cdy oh " .8%>L 3hHCGODieselAuto)” 6 M dpH ! PRODUCZ/OT h ™ ° " A HOPHO !
7 - 'PRODUGZO h A _ TtLahd nTT>waA, X ThTh TR T8
¢ h > _h v ) i A “h o h ) BABHP XA Shpy Thth
> B ' _' ‘5"5‘.‘_‘&‘ _I_h. _" hy _ e > B _' A h,\
h,V' ' _I. h‘hy__ "I B \,'<'_5’5 /\‘"Cul < B
h * _ B (0 K h A AB 7~ 1 WI ‘AR K" . h _‘ h” . B AN B 77t VW_LW“ "/\, m_yh"_
_" 1 "J"I/\Z’ (0} ‘rl‘>’h‘C"Wl h<“‘5’{>5'|¢’>“’_’5”‘5/l\ ZZ“’"h/(’ts‘r]"’
_v“ >_v'v'/\ B‘¢v<'_lﬁ'h /\h ,{'h*\‘vl/\ _V B _B
. AW~ B ' h A h ,_h“"J/\h _ChW/\B_"J’]_B""V(\“h S8 ha's = = 7 h 1 >h_"‘
.{'VJV/\VQh_B 1 h ’hl(p
101.23.r 8 _hj Y <" . A h " St _WOA A LEAT_ITTEATAE T B VE T
_ « Mild-Hydrotreatedce/ D h
K >w A h T Ush ot A >E St rChaA hT ot gt sE Y
B~ " 7 R Ednoe [~ -7 77 _ . A N _PRODUCZ7TO A 8 A"
8 A3 %vt,E A - _ PRODUGH ®o'n’ M7.2840.
1. " AANZLR b U hy YA h Vo S 2R T S K h
LT AT s T s ve 70 bt > wMill-Hydrotréated aCG®DieselAuto 6 H pi: 0 ‘C T H 1
¢ h ' "CHPRA@DUCA T n PRODUCH cbn h A _ T L.hyo
[ PAhNZLg s s ot 0 h s h . >h ¢ h A Mild-Hydrotredted ™ s vs "~ ah
CECG@DieselAutod H p7z 0 CEM Y CHepmn
— - : v Tho . -
Lo el T P |wHsv| M-t <{roA Lot .
l - i B , >h > h ¢ > h ¢ > h q
. No. (°C) (bar) (hh) - - - -
1 %owt %owt %wt %%wt
31 360 40 1 19.5 15.4 3.6 0.5
PRODUCT 35 370 40 0.7 20.9 16.7 3.7 0.5
270 30 370 40 1 19.6 15.7 3.6 0.3
32 370 40 1.3 19.6 15.1 4.1 0.4
40 360 40 1 19.1 15.4 3.5 0.2
PRODUCT 41 | 370 | 40 0.7 20.4 16.5 3.6 0.3
290 24
6 - d 370 40 0.7 20.4 16.4 3.6 0.4
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39 370 40 1 19.6 15.7 3.6 0.3
PRODUCT 42
290 M- 370 40 1 19.7 15.8 3.6 0.3
43 370 40 1.3 19.3 15.1 3.9 0.3
B‘ _h h"’_5<w‘>h_h _"‘ - Ah ¢ h . A h’,>h_‘¢_/\ B/
LYY AYsTsvE R h ¢ PRODUCK 1 {PRODUCE pn “h K ° " LA™ ‘0.
JTwWS U hA U sha e h vt @ (PRODUCH T hi>w AN ZT TR
h >h ¢ Awthh™ "v"Mo &SmwE; 88A -H # 520 ' PRQDUCH. g “h""7"h mT OH
Owt.h v S s Wit [MgMTCEMTE A D AT CESh T UG A BANTE DA
1 P Y B BA_ T AT BT B oAt TS <sf _~ h” 4 h
Bt A >h h 5“ﬁ8ﬁk“:A“pA’h_q?'J’hf""<_hﬂ‘V"‘_‘h'/\""‘<"“¢_""|’
h VA ' . > B U h%?_ﬁk{ﬁ' .-Vh_w"hﬁ‘ﬂ"-/\‘ AT w()","“h'jmhl_ ¢|-q|j'D W/\_V/\E
"_h/\‘{‘h’_s’h ">h/\_'¢' h“’_w<|5‘>h ‘_' >5<w_' _
10.1.240 B~ "+ -~ h > e v om0 ¢h h<
1.~ AAh22N T he~ < o5 chh ~~ " ™~ %AyM phhhy h .-~ h
TY UM S h A CCh CTBA Ch T <™ ~ ' " h>h A1t h 17 h v
h <« <h ¢ ht _" _W<" _ A h/\_’ _"‘ A _B"h>h_ A
R
[ abZ2p 7 T eh o h>h h @ CHAATS Bt MRVHSVEMY b ¢ hNiMok | _
1- AlRC3.
[ =" T P | WHSV| ¢85 { %
BpNo.jDate | (% - ooy | ban) | (0D | v%wt(ppm)
30 24/06/2014 | PRODUCT 27( 370 40 1 97.09
38 04/07/2014 | PRODUCT 27( 370 40 1 290.06
39 07/07/2014 | PRODUCT 29( 370 40 1 179.55
42 10/07/2014 | PRODUCT 29( 370 40 1 83.42
47 21/07/2014 | PRODUCTOR 370 40 1 197.88"
*B‘ _h - h h_“‘hsl\h’h>h_h 1 B 'A ysﬂ\h_"s_,"lﬁ‘_h“’i’h‘_'c
Ch _ hc ©th T A . ¢ ¢ <7 PROBUCHHA AR _,.hA 7 >¢  ~
h Ah  w OB s hpa"! "_'h/_\’_MrJn‘q)m‘q)‘Hggm<w‘>h_h _+ A >IB_’"‘5,
B _ > T T >t AT S anhknSkaAanmn., FERSW mBikATKHAM
h Ah < L. A >8 YA UL s 00 hah< " s Y ' b¢9Y
**Ih h_' B _h‘ h{‘/\h>’h >B<W_'I ! h"’{’h‘_“.“’"’
- B h>h_ A > B _PRODUCFd)ﬁ)V<4'VJ")hBI‘ah<>W/\' >w_""
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©Y ' a_h_ PRODUCZI0! ’hh €€f AWHSW.7h?, 1h1¢ h * hlwddo *© h " " s 7N
-y _h {Bv‘hl’)

J‘h’h_"s’_h' '_ _V “ _ >h _"/\ IPRODUCB T a1~ s Ve "~ 1 h
PRODUCH chbn h A _° . Lth,w s hT et 3K s S s
B AE A h “h > " AB v h A~ ' Diesed .° ‘>Ih_3/\_>“/\'()_‘5’”5”
<s ' ’J’hCIrl‘_’+"/{<lh(iT_nh h ~ h - h . - "/\_h’J_h"l’hvy/\_V
s > A h? - 7t "B_ V.I(.‘,{"'h“'.l " s B _C"”Cl< "_ "’"_l_'{',"‘s‘
- B h ?JhB_.I+V/\/\' . - ' > h _ Yoy _ B > >Y"""h’ .~ p ~hsg _hN<'¢.ﬁ />‘Bh_¢.
h  _<hs>i h A~ A_ N S N I I | O SR L
Tt 8¢ ¢ v B Y, h W YR RAh T EShwA A Y Y R ¢
~ h h = h A, ">V"'h\:h{5,;‘:_¢hh 5<.‘>h""’,f.‘h_h ‘\'/\W_B'h'_‘W"/\"
B - 8 vbE 1 h >’ h _V\Icp 1W<V‘Z I_‘. _B'K\"IB_""hbh‘fh'/\ ’_I>
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