ObnaropaxuBaHne THullb c
MCMONb30BaHNEM TEXHOMNOINU
«PrIOUOKOKMNHI»



Obwune cBeaeHusd

 [lpouecc TepMMYECKOro HeKaTanuTUYeCcKoro anrpenguHra TaXKesblX
HedpTen n THO

» CHmxeHne C/H npouncxogut 3a cHeT CHUXeHUs yrrepoaa (Carbon rejection)

B mMunpe oyHKUMOHUPYKOT 8 YCTAHOBOK, (NnueH3nap ExxonMobil) npn Tom
TOMbKO 3 U3 HUX WUCMOSb3YKTCA AN MOSIyYEHNS CUHTETUYECKON HedTu
(Syncrude, KaHapa),



TexHonornyeckue napamMmeTpbl, BIUAOLLNE
Ha npoLecc

TemnepaTtypa npouecca — [fofmkHa 6bITb, Heobxogumown O
NHNLIMMPOBAHNS peaKkLum KpEKUHra 1 nexatb B AnanasoHe (490- 540),
bonee BbICOKME TeMrepaTtypbl MNpMBEOYT K NEPEKPEKMPOBAHUIO
CbIpbSi.

[aBneHue B peakTope U pereHepaTope — 6rnmn3ko kK aTMocepHoMYy
MOCKOMNbKY peaKkLmsi MPOXOANUT B NCEBOOOXKNEHHOM Croe

MaccoBasi CKOPOCTb MoAavyuM — MNPEeMMYLLECTBEHHO onpeaensiet
pa3Mepbl peakTopa 1 KOKCoHarppeBaTerns

Bpemsi KOHTakTa — [JOMKHO ObiTb MUHUMAarbHbIM, YTOObI Kak U C
TeMmnepaTypo He [AO0NyCTUTb MNEPEKPEKUPOBAHUS C MOMyYeHUEeM
ras3oB 1 OOMbLUMM KONNYECTBOM HenpeaenbHbIX CoeaMHEHUI

KpaTHOCTb LIMPKYNALKMKM KOKC:Cbipbe — onpeaenseTcd onTuMmansHoe
OTHOLWUEHME AOns noggepXaHusi MnCeBOOOXKMKEHHOroO Crnos WU
TennoBoro banaHca



PeaKkTop 1 KOKCoHarpeBaTenb

Temnepartypa B cnoe,

°C
PeakTtopa 490-540
PereHepartop 600-620

[laBrieHne B peaktope 0,14-0,16
N KOKCOHarpeBarerie,
Mna

KpaTHOCTb 7-8
LUMPKYISALMN KOKC:
Cblpbe

MaccoBas ckopocTu 0,6-1,0
nogauu vt

Bpems koHTakTa, cek 10-20



an/IHLI,I/II'IVIaJ'IbHaFI TEXHOJ10ITMHECKaAd CXEMa
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1 - peakTop, 2 — abcopbep, 3 — KOKCoHarpeBaTesb, 4 — TOMNKa, 5 — XONoANNbHUK-
KnaccdukaTop, 6, 11 — KONMOHHbI, 7 —KOHAEeHcaTop, 9 - XONOAUIbHUK , 10 —
oTnapHas KONoHHa,12 — KOTNbl- yTUNM3aTopsl, 13 — AbiMoBas Tpyoa



[TpoayKTbl QoA KOKMHIA

Feed Properties

Arab Light Resid

Arab Heavy Resid

Nominal Cut point, °F (°C) 1,050 (965) 1,050 (965)

Density, “API 7.5 3.2

Sulfur, wt% 4.3 5.6

Nitrogen, wt% 0.37 0.47

CCR, wit% 22.0 28.5

Metals, ppm w 116 250

Reactor Products, wt% on feed Recycle Once-Thru Recycle Once-Thru

C4 and lighter 11.2 9.8 12.9 11.2

C5/430°F (C5/220°C) 15.3 13.3 14.4 12.5

430/650°F (220/345°C) 121 10.7 10.2 8.9

650/975°F (345/525°C) 34.7 30.0 27.1 24,1

975°F+ (525°C+) 0.0 12.3 0.0 12.2

Gross Coke 26.7 23.9 35.4 31.1
B MaTepunalribHbIN ©anaHCc BKMOYEH U KOKC,
CXKNUraembin OJ1A nogaepxKaHuA TernjioBoro

banaHca, B 3aBUCMMOCTU OT CbIpbS U LIESIEBbLIX
NPOAYKTOB, €ro Konnyectso coctaBnaeT 20-40 % OT
obulero Bbixoga nblIeEBUAHOMO KOKCa.



CocTaB NpoayKToB

Liquid Product Qualities Recycle Once-Thru Recycle Once-Thru
Naphtha (C5/430°F; C5/220°C)

Density, °API 55.4 58.4 55.6 57.4
Sulfur, wt% 0.8 0.8 1.0 1.0
Nitrogen, wt% 0.01 0.01 0.01 0.01
H/C Weight Ratio 0.159 0.166 0.160 0.164
Light Gas Oil (430/650°F; 220/345°C)

Density, °API 25.7 28.5 25.9 27.3
Sulfur, wt% 2.8 2.8 3.6 3.6
Nitrogen, wt% 0.10 0.10 0.12 0.12
H/C Weight Ratio 0.135 0.137 0.135 0.136
Heavy Gas Oil (650/975°F; 345/525°C)

Density, °API 10.6 13.4 10.5 12:2
Sulfur, wt% 4.3 4.3 5.6 5.6
Nitrogen, wt% 0.4 0.4 0.6 0.5
CCR, wt% 3.8 3.8 4.9 4.9
Metals, ppm w 1.6 1.6 34 34
H/C Weight Ratio 0.120 0.124 0.120 0.122
Bottoms (975°F+; 525°C+)

Density, °API _ 5.9 - -0.3
Sulfur, wt% - 4.5 - 5.9
Nitrogen, wt% - 0.4 - 0.5
CCR, wt% - 18.6 - 24.1
Metals, ppm w - 53 - 113
H/C Weight Ratio - 0.098 - 0.096



Knaccudunkaumsa Kokca

| GREEN COKE |

! 2 - < -
SHOT COKE SPONGE COKE NEEDLE COKE
| ] I

v

Calcined _l
{ Fuel grade J [ Anode grade } [Electrode grade]

After graphitization

SULFUR CONTENT — % WT 3.5-75 4.0 0.5

Electric power plants (IGCC, Graphite electrodes for

USES fluidized bed combustion) A prodl,.lctlon production of stainless steel
: (by electrolysis) :
Cement kilns (by electric arc)

PRICE 50 - 150 $/t 200 - 500 S/t 1500 - 2000 S/t



JlocTOMHCTBA U HEOOCTATKMU

+ BO3MOXXHOCTbL MOAepHU3aL MK

YCTaHOBKM BO (DITEKCUKOKMHT
+ HEMPEPBLIBHOCTb

+ BbICOKWUI BbIXOA CBETMbIX
NPOAYKTOB

+ CyleCTBEHHOE CHMXEHNE
BA3KOCTHU

+ BbICOKa4
NPON3BOAOUTESTIbHOCTb

+ 3HepPruto BolpabaTbiBaeT cam
KOKC

+ BblCOKasi BbipaboTka
BOASAHOro napa

+ Manas YNCNEeHHOCTb
nepcoHana

+ He TpebyeTcsa kaTanusaTop

- dTOMUN3aLUUA TAXESIOIo CbipbA

- HeCTabunbHOCTL Cbipbs 6e3
MMAPOOYNCTKM NII0XO ANs
nepeKkadku 1 B LIeSIoM Ka4eCcTBO
NPOAYKTOB

- HE NnpoucxoauT
CYLLLIECTBEHHOIO CHUXEHUS
coaepkaHue cepbl B LENEBOM
npoaykTe

- KanuTasribHble BNIOXXEHUS,
MEeTarifioeMKOCTb

-MOPOLLUKOBbLIU KOKC,
npobnembl ero UCNofb3oBaHUs
yTUnusaummn npogaxmu



Facility Owner's Name Operating - Start
focen (Facility N ) No. of Trains Cap., Prod'n Y Licensor/Comments
ocations (Facility Name bbl/cd itfed ear
Commercial Fluid Coking Units
ExxonMobil Refining & Supply Co.
Billings, MT, United States 1 8,000 375 Dec. 1954 Exxon. Expanded from 3.8 to 7.7 Mbbl/d. Coke &
(Exxon Billings Refinery) Burner flue gas are burned in the adjacent
Yellowstone Energy LP 57 MW cogen plant.
Tersoro Petroleum Corp.
Martinez, CA, United States 42,000 500 June 1957 Exxon. Produces medium-sulfur coke (1.5-
(Golden Eagle (Avon) Refinery) 2.5 wt% S); coke sold directly to GWF; Oxbow also
brokers some coke production (150 Mt/yr).
Motiva Enterprises LLC
Delaware City, DE, United States 1 47,000 1,700 Aug. 1957 Exxon. Expanded from 42 to 45 Mbbl/d; 2003
(Delaware City Plant) revamp is in engineering by Belco. All of the coke
production is now consumed onsite by the new
Delaware Clean Power GCC project employing
Texaco POX technology.
Amerada Hess Corp.
Purvis, MS, United States (Purvis Refinery) 0 0 0 Dec. 1957 Exxon. 7.2 Mbbl/d coking train shutdown with
refinery in 1994 (design rate 4.8 Mbbl/d); produced
250 mt/d of coke when unit last operated.
Petroleos Mexicanos
Tampico, Tamaulipas, Mexico 1 12,000 0 Feb. 1968 Exxon. Expanded from 10 Mbbl/d. Coke production
(Ciudad Madero Refinery) is shown with the DC-A unit.
Imperial Oil Ltd
Sarnia, Ont., Canada (Sarnia Refinery) 1 23,300 850 April 1968 Exxon. Expanded from 14 Mbbl/d.
Syncrude Canada Ltd.
Fort McMurray, Alb., Canada (Mildred Lake Tar 2 214,000 2,900 July 1978 Exxon. Each coking train @ 107 Mbbl/d expanded
Sands Upgrading Facility) (FLC/A-B) from design capacity of 73 Mbbl/d per train (based
on whole bitumen feed). Processes atm. & vac.
topped bitumen and LC-Finer bottoms.
e 0 0 0 1Q 2005 Exxon. New 95 Mbbl/d fluid coking train is being
(FLC-Q) built as part of $ 2.4 billion — Upgrader Expansion-1
(UE-1) project — added since Phase 6; to process
100% vac. topped bitumen; unit to have significantly
larger reactor volume and coke holdup than FLCA-B.
To produce 1,500-2,000 mt/d of coke.
Total Fluid Coking Units 8 375,300 8,405



