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Abstract ; In order to optimize preparation parameters of coal based activated carbon using Yulin coal as the raw material , the carbonization
and activation test equipment for preparation of activated carbon was designed and built. The experiment factors influencing the activa-
ted carbon performance were carried out.The orthogonal test method was used to test the carbonization process and activation process.The
COD removal capacity of chemical wastewater was used as the main evaluation method to determine the optimal process parameters. The
structure characteristic of the activated carbon obtained under the optimal process parameters were analyzed by BET and SEM test to find
out the main factors affecting the COD removal ability. The results show that activated carbon is prepared by using Hongliulin coal as
raw material by the pyrolysis activation method.The influence degree of raw coal pyrolysis process factors are pyrolysis temperature , heating
rate,and pyrolysis residence time , successively.The semi—coke iodine adsorption value is 135.66 mg/g in the best pyrolysis process param-
eters with 600 °C ,2 °C/min,and 30 min.It shows that the semi—coke formed by the coal pyrolysis process has owing preliminary adsorp-
tion capacity and pore structure, which is conducive to further activation to turn into the activated carbon.The influence degree of the
semi—coke activation process factors in order are activation temperature, activation time, and steam penetration rate. The best activation

process parameters are activation temperature of 850 °C , activation time of 3 h,and steam introduction rate of 15 L/min.The highest chemi-
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cal wastewater COD removal rate of the activated carbon obtained in the best activation condition is 70.97% ,which can be treat effectively.

The specific surface area of the activated carbon is 671.50 m’/g, and there are both micropores and mesopores in different quantity. The

distribution of micropores is mainly 0.7 nm,and the distribution of mesopores is 5-20 nm.The research indicates that the Yulin coal can be

processed to produce activated carbon with rich mesopores under optimizing process parameters, which can effectively remove chemical

wastewater COD.
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Table 1 Proximate and ultimate analysis of coal

Tl 5341/ % TCE T/ %

Mad/ Ad Vd V(laf FCd C(l Hd 0‘1 Nd St.d

546 4.31 3497 36.55 60.72 78.23 4.39 11.88 0.88 0.31
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Table 2 Ash melting and adhesion index of coal

DT/C ST/C HT/C FT/°C Fhata sk

1200 1230 1250 1270 0
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Fig.1 Preparation process of activated carbon
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Fig.2  Schematic of pyrolysis—activation device
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Table 3 Orthogonal experimental factor level

HE A K% B K% C
RALIRE/C TR 0 min
(°C »min™")
1 500 2 15
2 550 5 30
3 600 10 60
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Table 4 Orthogonal experiment results about iodine

adsorption value of carbonization

e mEA mEs  mzc AR
(mg-g™")

1 1 1 1 53.63
2 1 2 2 55.12
3 1 3 3 47.35
4 2 1 3 112.28
5 2 2 1 119.58
6 2 3 2 87.39
7 3 1 2 135.66
8 3 2 3 104.74
9 3 3 1 83.85
k, 156.10 301.5 257.06
ky 319.25 279.44 278.17
ks 324.25 218.59 264.37
ky 52.03 100.52 85.69
ky 106.42 93.15 92.72
ks 108.08 72.86 88.12
R 56.05 27.66 7.04

VE:ky o ky kg SN 3 KT RIS R0 T R A
2%, N,
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Table 5 Correlation coefficient matrix between carbonization

factor and iodine adsorption value of carbonization

T BHEL/
WiH HE A H# B HZE C BHHE
(mg-g™")
H#E A 1.00 0 0 0.76
H#E B 0 1.00 0 -0.39
K% C 0 0 1.00 0.02
TR BHE/
0.76 -0.39 0.02 1.00
(mg-g™)
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Table6 Orthogonal experimental factor level of activation

HE A H#E B S
7K FEIREE,
LI/ °C IEALRT 1] /h (1 Uﬁ -
1 750 2 5
2 800 3 10
3 850 4 15

x17 EHEREK COD EBREXIRILER

Table 7 Orthogonal experiment results about COD removal

of wastewater using activated carbon

5 HWZEA HWEB KEC COD ZBR%/%

1 1 1 1 43.01
2 1 2 2 44.09
3 1 3 3 45.16
4 2 1 3 47.31
5 2 2 1 58.06
6 2 3 2 66.67
7 3 1 2 62.37
8 3 2 3 70.97
9 3 3 1 60.22
k, 13226 152.69  161.29

k, 172.04  173.12  173.12

ky 193.55  172.04  163.44
ky 44.09 50.90 53.76
ky 57.35 57.71 57.71
ky 64.52 57.35 54.48

R 20.43 6.81 3.94

H e 8 Il TE AL TR AR ) 2R iR R
TEPEAE K COD 2R F8 2 (B 46 A [F) 78 B i AH O
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Table 8 Correlation coefficient matrix of activation factor

and activated carbon COD removal rate

P
iH
HEA H&EB HEC CODEBRE/%
H#E A 1.00 0 0 83
F# B 0 1.00 0 26
H# C 0 0 1.00 3
COD ZBR%R/ % 83 26 3 100
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Table 9 Pore structure parameters of activated

carbon samples

BHETB, BILER P RILLLERmE P RILFE HATJLAL
(m? ¢y (em®-g") (m?-gh) (em® - g7) 1%/nm

671.50 0.392 208.60 0.205 0.744
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Fig.4 Pore size distributions of activated carbon samples
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Fig.5 Micropore and mesopores size distributions
of activated carbon samples
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Fig.6 SEM images of the activated carbon
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