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Peroxidation of petroleum coke and preparation of porous carbon
GUO Ning'?, LI Xuejiao®, HOU Yingfei’, LI Chunhu'

(1. College of Chemistry and Chemical Engineering in Ocean University of China, Qingdao 266100, China;
2. State Key Laboratory of Heavy Oil Processing in China University of Petroleum, Qingdao 266580, China)

Abstract; The petroleum coke and oily sludge were used as precursors to prepare porous activated carbon ( AC) with activa-
tor through pyrolysis. Todine adsorption value, benzene adsorption value and Brunauer-Emmeti-Teller ( BET) test were con-
ducted to determine the structural characteristics of the AC samples. And the influence of pretreated petroleum coke by Nitric
acid and the microwave power, as well microwave irradiation time on the porous carbon of, were investigated. It is found that
the adsorption performance of the activated carbon after nitric acid oxidation treatment is improved significantly. The higher
microwave power favors the adsorptive property. The BET specific surface reaches 1396.91 m*/g at the microwave power of
800 W. A significant catalytic effect can be obtained after microwave heating time of around 30 min.
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Table 1 Industrial analysis of petroleum coke

and oil sludge

FE Y ix R Koy [i] 7 sk
P (A% (V)% (M)/% (F)/%
A s 0.32 15.36 0.48 83. 80
TG 72.81 7.21 18.75 1.23

xR2 HRHERTESN
Table 2 Basic elemental analysis of petroleum

coke and oil sludge

MBI H/% C/% N/% S/% 0/%
VaRliipE 3.57 88. 61 2.20 2.65 2.79
G 4.00 27.27 0.54 0.84 —
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Fig.1 Flow chart of experimental equipment
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Fig.2 TG-DTG spectrum of petroleum coke
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Table 3 Adsorption results of AC with petroleum

coke and oily sludge oxidized by different concentration

of HNO,
TS IRV s/ TLIRE 5L/ A FHEL
(mol - L") (mg-g™) (mg-g™)

0.5 1053.78 386. 87

1.0 1 104. 20 270. 00

2.0 805. 02 153.25

3.0 852. 08 160. 88

ARG EA NG R 613.12 102. 42

H12% 3 B VRS IRAE Ry s S A7) XA i AR —Th
Je 2R s Y BT A R I R AR, B v
TRV BE B 1A N, JIr il A5 B0 5% 1 e %) O A R 0 B T T
Ko, BIVRUG B L R R BB AR S B R i, Y
BRI BE R 1.0 mol/L I, 3% 1k ¢ () M e i i, it
W BFHEL R 1104, 21 mg/ g, KIEBRHE R 270 me/g .,

il TR Y90 4P Ay it 3 X A e L 245 0 11 R i) 4 9
4 s, HER 4 RIRN, WM R 1 L TR B A R R
JEE P38 T S T U/, S FL 2 B A R Yk 2 1 1
T3, AR A A T A — i I8 35 35 P o 1 A8 Ak 391 il T
FRBE JRHEJE A 1.0 mol/L I | H #E T ARk ) B KA,
KF 2097 m*/g, FHFLAE RN, A 1. 95 nm; HfLR
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Table 4 Effect of AC with petroleum coke oxidized by

different concentration of HNO, on pore structure

Rk, WERmB, BALA/ AL AL
(mol + L™V  (m?-gh) (em®-g") &/nm R/ %
0.5 1 201. 40 0. 587 1.96 90. 07
1.0 2 097.94 0. 876 1.95 91.98
2.0 1 490. 24 0. 896 2.41 91. 06
3.0 1 798. 36 1. 035 1.97 82.71
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Fig.3 Adsorption isotherms of AC with petroleum
coke and oily sludge preoxidized by different

concentration of HNO,
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Fig.5 SEM images of samples produced at different conditions
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Table 5 Adsorption results of AC processed

by different microwave power

EIR/W A/ (mg - g7')  AEWREEE/ (mg - g7!)
400 792.37 370. 40
500 917. 61 402. 43
600 1065. 74 384. 51
700 1394. 57 426. 47
800 1506. 82 473.26
900 1466. 68 453.35
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Fig.6 Adsorption isotherms of AC
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Table 6 Effect on pore structure of AC processed by

different microwave power

flokrh  HEREPBY BALE, ERRREs BALE/

/W (m?-g") (em’-g) nm %
400 831.73 0.414 1.79 87.01
500 927.97 0. 601 1.87 87.43
600 1064. 69 0.533 2.00 86. 61
700 1285.05 0.786 2.25 88. 08
800 1396.91 0.755 2.19 88.20
900 1360. 81 0.792 2.33 84.70

2.2.3 Rk 5 BB AT

DL KOH ETGAE5, 78 700 W B Sl 2y % 2% 14
T, SEH S T AR 1R] ST e S A AR A
B (KOH) IRA I ELE A 1 2 4 2 10, B AR H
201 TR, R 6(b) SR Ak
[ HGKC , T95 P 0 18 P R R o B 2 15 22 5 S Bt Ak
RIS T 30 min B, 460 10 B &/ F 300 em’/g,
AHXS 43 FEAE 0. 19 Ze A5 RIAT A0, 56 B L 2 T AR AR
%, W B g 855 .

T AN [F)CBE In FA e TR X 3 4 e FL &5 44 7 52
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e LU FE TR N 38 0, 76 15 ~ 30 min B BE 6 T B 3
KA 38R 800 em®/g; 7 30 ~60 min I 22 FLEK
(18 B T RROE Tl B s s/, N T 24 150 em®/
go FEPATHE INFAET [ 7E 30 min B 35 21 (1) 4 AL RUER
B 7E 30 ~ 60 min I 1 Ji b6 3 ThT ARG KAl o
AR /N T TR AT VA FE I BE IR B2 5L, Jr L) e %
TP AT T AL I K I TR 25 7R 30 min BIAT

RT ARG INFET B X E R LR R

Table 7 Effect on pore structure of AC processed by
different microwave radiation time

M WREE, SALA/ AL fiefL
15} 6]/ min (m* - gy (em®-g7h) 1%/nm /%
15 452.72 0.226 2.25 80. 15
30 1234. 87 0.551 1.82 88. 08
45 1317.34 0. 599 1.99 94. 11
60 1396.91 0. 786 1.78 94.90
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