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Preparation and desulfurization performance of activated

coke based on phenolic plastic binder

NIU Juntian, QIAO Xiaolei, YU Xinyue, YANG Li, LIU Haiyu, FAN Baoguo,JIN Yan
(College of Electrical and Power Engineering , Taiyuan University of Technology ,Taiyuan 030024, China)

Abstract: There is a lack of effective means to recycle waste thermosetting plastics at home and abroad, and most of them can only be
landfilled or incinerated, which not only occupies a large amount of land resources, but also causes re—pollution due to a variety of harm-
ful substances. If waste phenolic plastic is used as binder, the purpose of waste resource utilization can be achieved. At the same time,
phenolic plastic is based on phenolic resin, which contains a large number of benzene rings in its structure and has a large cross—linking
density, so it is feasible to use it as an active coke binder. In addition, phenolic plastic was prepared as binder and activated coke
was made from lignite and charred coal, and the effects of phenolic plastic content and activation temperature on the performance of activa-
ted coke were explored by FTIR and N, adsorption/desorption. The results show that with the increase of the content of phenolic plastics,
the strength of activated coke is enhanced, while both the basic functional group content and the specific surface area are decreased. When
the content of phenolic plastics is 20% , pressure resistance strength and wear resistance strength of activated coke can meet the national
high— grade standards. Meanwhile, the specific surface area of activated coke reaches to 262 m>/g and sulfur capacity reaches to
9.88 mg/g, which is higher than that of industrial coke. With the increase of the activation temperature, the content of basic function-
al group and specific surface of activated coke area firstly increases and then decreases. When the activation temperature reaches to
800 °C, the content of basic functional group and specific surface area reach to the maximum, the connection way between activated coke
C—C and C with other atoms of surface has changed, aromatic ring is continuously compressed, side and branched chain is decreased,
the activation effect is obvious. At this time, the sulfur capacity is the largest, and the desulfurization performance is the best.
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Fig.1  Production process flow chart of activated coke
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Fig.2 Preparation process of activated coke
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Table 1 Proximate and ultimate analysis of raw coal

TAk 5347/ % TLRIH/ %

HERh
Aad Ma(l Vad FCa(l Ca(l Ha(l Oad Na(l Sa(l

I 22.90 11.43 46.32 19.35 33.07 7.54 22.45 1.83 0.78

FEME 1875 3.64 17.77 5442 63.50 6.24 542 1.13 1.32
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Table 2 Strength specification of type A columnar

activated coke
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Table 3 Strength of activated coke

Ty FRORL BT 14350 % M s 328 2/ N i S 548 2/ %%
20 414.10 97.53
25 440.15 98.62
30 487.90 99.15
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Fig.3 Effect of phenolicmass fraction on functional groups

of activated coke surface
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Table 4 Effect of phenolic mass fraction on absorption

peak area of activated coke

W s e T AR
“ﬁ%[/cm’]
20% 25% 30%
1 300~1 600 1.37 1.25 1.20
3 250~3 600 9.49 9.23 9.05
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Table 5 Effect of phenolic content on pore parameters

of activated coke

Rl WEREBY BMELER BELAR P
M/ % (m?-g') (m?-g!) (em’®-gh) nm
20 262 228 0.118 22.88
25 255 220 0.100 26.35
30 240 195 0.108 23.58
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Fig.4 Effect of activation temperature on the formation

of functional groups on activated coke surface
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Table 6 Effect of activation temperature on absorption

peak area of activated coke

W g e T AR
W/ em™!
750 C 800 C 850 C
1 300~1 600 1.59 2.13 0.14
3 250~3 600 3.35 5.78 0.40
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Table 7 Effect of activation temperature on pore

structure parameters of activated coke

TR/ HRMmBY ([ C{NTTE AV &/ i 5 AV 2 F I %4
€ (m? - g™") (m*-g™")  (em®-g™) nm
750 255 191 0.098 22.58
800 262 228 0.118 22.88
850 206 174 0.087 29.16
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Table 8 Effect of mass fraction on active coke capacity

Ty 1 YA I St 53 H % 20 25 30
%/ (mg - g71) 9.88 8.06 7.65
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Table 9 Effect of activation temperature on capacity

of activated coke

R/ C 750 800 850
WA/ (mg - g") 7.81 9.88 6.66
3 % it
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