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Status and development trend of coal-based activated carbon production

technology in China
JIANG Yu'"?,LIU Deqian' ,XIE Qiang'
(1. School of Chemical and Environmental Engineering ,China University of Mining and Technology( Beijing) , Beijing 100083 , China;
2. Datong Coal Mine Group Co. ,Lid. ,Datong 037003, China)
Abstract; Activated carbon has been widely used in the field of environmental protection, especially the coal-based activated carbon used
in water treatment has become the main product of activated carbons. A critical review on status of technology and equipment for coal -
based activated carbon production was presented. In addition, the approaches to regulating pore structure of coal—based activated carbon
were summarized. Finally,the development trend of coal-based activated carbon industry was briefly analyzed. The results show that with
the popularization of the preparation technology of activated carbon by briquetting method and application of multiple hearth furnace, pro-
duction of coal-based activated carbon on large scale becomes a reality and it is possible to prepare diversified and specialized coal—based
activated carbon by coal blending, introducing additives in raw coal and optimizing carbonization and activation process parameters.
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Fig. 1 Technological flow sheet for production of crushed

activated carbon
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Fig. 3 Technological flow sheet for production of granular

B

activated carbon by briquetted method

HTIZ T R by e i Y | 3 R
JoRHEE B B B —E i ZR 5 O R b B
—EREEEE R PR AR R S T RS P
B I R BREE S 7 LR A ) BT
], DR AR I e S e SO 3% P e R AR IS T
WAHALBE KRS S 4] 2011 4FFF T8 10 7
vVa RIS MR H T, 5 T va BIFE g A e TR R
TP 5 T R K A LA R FD 2013 4R
JE) 4 T3 v/a JEFETE MR 5 b, RS o ) A
REJIiREN 2.2 T1 va, PR BUBTEEBE TR A A 2007
AETHRIEE AL 12 va TGP A A 7 b, — I TR 2
t/a FREOE M5 H T 2014 8Tl A: =

3) BRCIRIE M A =10 T2 AR IR 4 BT

[, g4 Ak

W Y i — A L Ty v
=1 — R T
I e AR,

M4 HREEREFTERE
Fig. 4 Technological flow sheet for production of spherical

activated carbon
TEREIEIE AR 7 T TP BRI P A 77 T2
BRI AN R Tl A= 7 HE . A
HA /MR A ™ 1 R IE SO, i TR T2
W B Ry LR, Ho Al 6 AL BN REXS 5K
AR S AR AR 77 8 T 24 i R B e, %
JEORMAE A e PRt AT 21, AT O MR
1.3 BEFEMRFEESRE
BRARFITE A S SR P e 2 7 () B AT A
RO ERER L F SRR B R R L e AL R R
A0 1.5 T7 ¢ B BLAMASUR AL I 77 BE 1
28

T va W2 SRR AR R FE PR B A

1) BACBE R, A A g OB BEAE Bl 2 ==
AR MR R, AT IR AR B 0 B I A7
AETEAL T BRI HA W0 A 7 1 FLBR 45 44 R
LN GRS S E G A ESp 8 SRR /e S
HRE P 5 )42 B 0 A B 2 [l B i A, AR B 4
Jr A )5 AN 2 F

PR T e A JP B SE IO H] TSR TG 1 9 1)
Mo, o A A PR A T SR T R
BACE AT o T A AR 23 OB T b g ok
PR B | DRI AR AR A, 7= eI R
P, AMASK I ALY LUSURMAETE A Al i e 7 A
(3 03 AR, T AR 2, TR A = A i R <D HL
Zy TS i B2 6 R B8 FH R RS K T Ah A
EW AR FRAE J1, P HE 1.5 JT va B ANAK B Ak b
R IR, AR A 4T T
R R E A 2 A 7 Aill 22 2R MG [l e Al

2) s, WAL R KA VR A
USRS A AR TSR, TSR B P ZE LAY
RN A LB, A 7 TG P B B ER Y . I
L B W o oR 2 i b

g Ep T 20 A 50 AR AR R S 1k
W, TEHARER LR T 5, 5y THRAE, o SRR
B, A [ PRI P 2 2R 7 Y R R A B A
I AL P 2 7 1 U 1 B AR, 307 970 3 A
PR | SRR BEAR L A R B B gl 2
Tkl R MR TR M I e TR ) 5 B, [ AMRERE T T ¢
Al SR 22 B0, SRR E g HL7™ il B i e
ARBRAE I RTIR 1 JT va, [ AT B 6 A A Al
BT 3k 2 e TS e A

2 BEFURILGHWAETE

2.1 RATEEERFLEHMHER

I I A2 5 e o A A B R 56 1 R o ) T RE AR
W BRI 2 8 TR e AL ES e L TR TE R
AH BB I FH A B 5 1 RST AR AR R R 1 22
S, B L) W R S PR R 3 e i FL AR (D) 5 B
J T EAR(d) B 1.7 ~ 3, D/d e/, 35 1
e S B Ay TR 2 IR 7, AN TR ; D/d Rk
B, B I P k FLAR 55 IR R 0T 4 ELAR R] LU A AN
VT34 o R B 5 AL A2 3RS IR B
TR,

Yin ZEURESE TG MR FLAE A PE R AE CO, )



WA FRIEBEE MDA RO BUIR S A a3

www.chinacaj.net

2018 4F55 1

B VR, R BRIG PE AR X CO, W RHRE 71 5 1
PR FLI2<0.7 nm AMFALIL A R LR R, Gu
SRV TSR FLAE R B TR M R CH, A I i
J1, RIIEYER 0.5 ~1.3 nm FLARZI X CH, 14
AR, L S R e A K Ak B 9 4 Ak
HRIFR RS, i B L I 5 S R B AR
H 110 nm ZEAFLI R IR RR A G, 5 W i M
(TR BAR 2 nm (FLAS, TAEINSE S R A
FEPETINE T AR KR AR R IS A DL B o F
oA, A5 R R B S A VU TE AR IR R i
FHXT 73— B it 43 A AR, ML <1 000 %] >70 000 4%
FE, skE S R T , UE I AR K Ak B TS
A 5 W87 AP 960 AL 0 SIF P o (1A s T M e B L
SN LA SR, S PR K AL ERRE 7, e R X
Bl YLK A HILA A I RS8R R AR, A R T 1
A FLAR B oA 1o 5 7K IR K g AL R/ M i

AL P 4388 — P T 305 P 2 ) A L 235 A R
o RS P IL R E . AR TR R
B AR, T LA R B TSR T LA
E QNTITE 3= A e S NI K i i )
JE 4y R K, — B 36 1 e 1 mp L4t A8 A A v
TSR, BRI, A A AL 4 R T R AR T R
£ 5 I BE R 7 R v W BRI A R A T

AR 17 FH S5 3880 9 1 e L 65 4 ) 25K % 3% 2
B FLZERE A T IR IO FARFR A 16 2 ¢ R FL 5 A4 7
& B VR A A S S R i AL 4G
o m] 3 e F I SRR R Ak 3 A s A R 4
2.2 FEHEGEMEEEERILEMNIRE

P 5 A S5 W oy FH T 3h 1 54, L 2 bk
L i BRI A T R R R R B
PRI RME SRR T ) AR 4R R BT Bl T2
42, FEBECEE £ Ak i B R AR SO s 2 7Y
SRR EE ) R T AR TRV Al o 5 0 305 4 R
FLGE ) B B B A5 A R A2 T P AN I v 2R
A PR 22 R FH B T 20474

R PR A 7 R e A DR 32 B 5 TG A
IHE KRR SRR AN 3Z B R AS 2 (BRI, 38
o S S R B — 2000 4 FiJE B T2k i
pe BRI T ], B R BOR FHAS TR 7= Hb i A
b JEORHRER R R AR P T8 A = i IR B AE RIS
ot 1] PG AR R B2 A 22 K e o ok P T
TR R R IR R R A A, AR R A ik
1 409% LI I+, HAKA B 25 ¥ 55 R i by, {5 J2: IR o0

15, A R T4 v il TG T e, K 2 MR I 0RO i
PSR I BRI AR R FH 2550 3 5 A Y e
25 L, A I T T AU L & ik, B
BRI RAL, 245 4 50 AR R R G R
SREBCHE I AT T2 R 2 T 4L B R B
T 28153 2] P R AL IR H 65. 59% (17K b3
WA

e ER AR E R L 1 300 12 v, 1530 R
AR, T SO BERIF 5 22 R A8 T & T 1
FEEh o SRR AR LIRS SR, 43 5 P
AR B AR FRECARE SR FH TG 286 445 0] L 4 e e ol 7R o] %
FEHUIEE = i, 45 S B J0 IR R B A i
ISR R AL M E AR T ET . B
ATCHRIE AR 5B AL = | 1 B AL & AL
KERKMFHEE  BENERA B EE LT
Ja e AFLBRY KB B, S BUSFLE D, R L 3
I, BREEAEDT R = mE VR A AR B TR K —
PEB— TR T )5 & 1 17 #UE & T 1 000 mg/g
PR T ORI A e 7 A T SO R P 52 48
SR JEURE  FEDCAE AL T2 45 PR R I, o 45 1
{4 826 mg/g . "FFLRILF] 58. 6% My 4R 15 5™
HH o
2.3 RmFHEEFE MR FLEBAERE

R TR IEE LA R | A W M RE 8 TR
JER— AL TP AR S &8 & e S e S o
R S IR S A S B Ak S AT Rk
HEALVEH , e m i MR LA A 2 B 07 oo AR
FAERUSINFILEE KOH Fe RYFTE

KOH 1 il 4 17 1 i FH I 780 335 o 7] 1) A 5 265
TGN S 250 F ] KOH 1R A 43 in 77 A 4 1
A Tl 25 e i BTG P A, F T 3 IR A o AR
FEAR T 7 A2 I B AR B TR BE R (400 ~ 550 C) &5
KOH R, T U s (S TLAAR ) 4 /)N 43 1l g 73
Selk 2%, LA AR el k32 NI TE B HR 1 7 25 A7 851k
FREEAR A ok ZETTORAA , A3 ) T 16 b BEFL &5 49 1) &
H o TR TR FH A V8 G AR O 0 e AR P A
LI KOH REs s, 7eml b 4« 1 AL 800 °C
AR R AL 3 134 m?/g RIS PR 2 5

Fe, 0, J& P4 5¢ il 4 5 00 3 59, HAS L v]
DA 5 1 e ) FL 65 4 2 8, 38 T LK 30 A o T
TR, 5K FE R Fe, 0, 1E A7 N7 Hl %
IRILIEVE B, 38 Y Fe,0, TE AL R LR o-
Fe , ] 7636 fbad B vp (A S5 i i e 208 UL 2 454

29



2018 4F55 1 A

www.chinacaj.net

ik A A B K 5524 %

PEREREL, RE B P AL R . LA R AR
¥y & Fe, 0, 1E RGN ECA B RIS RE B 6 S5Ok
PR B T, R Fe 0, AT LI FE 42 v Ho
(ERU H (R, A T A5 L e 3k 18 3 P e ™
e 251 DR AR R BE A 4B I R JRORE, TE 6% B
Fe, 0, BIVEM T & 1 L3R 58. 1% WG PE xR
FREh . SR SCHESE DS R BEIR S R AR T IR
MR 224l S 7 Ni, O, \Fe,0, &4 @1k
BRI TEER . ZER A Ni,0, Fe,0, 554>
J& S AL B T I 2 R T R e B P R, O 4
Ni, 0, Fll Fe,0, %48 S ALY N T K A= 36 4k ) i
PTG T A, B T IR ARARCR
2.4 mUGEHNIZHEEFTERILEWNER

IRAY IR 1 T 3 3 A e A R 3 3 R i) e £k
LI Al S 3 P DA T X 3 R L &5 R R A
13 PR T e A A8 T i R Ak A B4
AORHHTH S5 R4 1 T8 3 B 1, LA B 3 6 R R
PE o RIS PR gl e A R T 0 v AR B4 K 43
(3% R BEL T, DT A 45 o AR R 1 FLBR 3G 22 L RE AR
WA R TSR LS I R B . S8 TR A
TIEBALBR IS R B AR, 7 e 58 2k 1 1 % Ak 5 10
A LIS IS A R AR, R AR ) 5 e 23 R AR
BACREF IS PE LB, S B0 L R NP RRAIL, 32
T POHERE B ) e Ak 8 3 A ) 1 2 s v 6 16 R R
PR ALK

TG AL A o R VG AR R S IR
A HSF [1] 452 R 2R 2 1) 356 Ak S 1 3R R e 2 3R AT 512
PO P FL At A A IR 0 R S AR S e fk
RIS [) D8l 5 oy 1 19 2 5, el 2R 3 fb el R s L L i
FLAY LA, R LAAT SO0 15 o FLZS A, R A
SrAILL CO, 5 H, 0 ikl 65 TR TE kA, kR
CO, &AL AT AR 76 1k B2 N 248 64T, 1 4 Je AL
SERA Kk s HL, 0 T AR i A5 16 M TP LSS A kG LT
LA AN BAR P TEACTRE T, 36 1 R 1 2%
18, DA BIFLAR I S TG PR . I T A 35 1B AU
G5 | R AR AN 21 50 Ak, DT 38 ARG 4 e
FLARRE D 380 X P00 FH 2 A T ] fr) i
AT LS T AL B e A 28 DT I 42 0 4k e FL 4G
P, BRI T AL B Bep LR FH A 8, — e
PER LA FTELE R AL T 50% B AL Ry &3k

3 BREFMREFNERES

WP 2 0 TR AL B Al RS
30

Qe A PR, AR TR [ AN W 1 B B
I AR BAYEE B ] A R I RE TR R,
WD R AN W, e gt 7 35 ¢ A PR
MR, F AT SRR A B R R

1) Aol B8 RS AL 70 A 7= 5 4 19 A Bl A, KRB
o S ESMEER A = b AN [ AR 2 Bk
W PEDE =AY U, A2 7= i & F SRR AR, fi
PR L RERE 6 1 i 7 o B o Ja i SRS — (HOR 28K
PSR T rp AR ™ ah, A B WESS T g e
TN g BIBEESNE S PR AR 7 BRI B P,
SEBLARAY AR A A 7= B4 1 F Bk ORI
AT FERREIEE L5 7l A S i) b SR A H

2) 77w ) Z RN L A, T8 4 5 A B PR 4
S R FHAN W R AR AN ] ORH B 0AR 0 3%
PR ALAT I EOR SR AL A IR P2 05 1 2% 1 i o
LIRS TGP dh S B AL A& HIAE Y
FAH I U B R A 7K Ak BT, e B 5 1 7 I
HA A PR AR, 7 a0 A4 9 B g, IR
FITHLRE , By B AE WIS i R R R AR B HOR TR
FHIK DR B v A AU A 3 B30 %

4 %

PRI, 5 S0l 7K A BT L T 1 1 114
PRI R ] ARG A 2 ) 2R BB 28
55 [ PR et BRI, JU R I A SRR A ) M 1
PRI AE 77 718 0 3 SR JH S 2 19 R 3% 2 7 A 7 4
A R T B S MAG IR AT b 0 22 JBE P A e A A
i,

PR R 7= i i A — , HR B0 Hh A
Pl TS84 155, JCHE I AL 1 AT H G35 R A3
FHTRPEA APERE 20K, i ad POHE | 7% 390 A0 A A 7%
o AL TS8O0 LA BOREE TG PR B FLES # A
T AR 7™ S8 B AN [ 7P U, AT A [R] AL &5 4 A 4G
ke TR

52 3 HK ( References)

(1] 2, B M, ™ B N BT M e 2 P R R R R (1] 2
4B T ,2014 ,43(7) :1277-1279.
LUO Peng,JIA Zhigang, YAN Ming. Production status and devel-
opment trend of coal ~based activated carbon in China[ J]. Con-
temporary Chemical Industry,2014,43(7) ;1277-1279.

(2] Z=HaJ5, AMHRE. [ P9I PR R i BIR B F 13 1 ¢ 7= b fy
RIEHFLT]. H R, 2012 (11) :4-9.

LI Yanfang,SUN Zhongchao. Current status of activated carbon in-



4

PSRAEE [ R W A AR BUIR B e S

www.chinacaj.net

2018 4F55 1

(7]

[10]

[11]

[12]

dustry at home and abroad and the development trend of activa-
ted carbon industry in China[ J]. Advanced Materials Industry,
2012(11) :4-9.
fifd RS, MR 45, P2 S 0 T O JREX 1 M A FL 45 4
HYTEEAE L T]. BEBRLA R 2017 ,45(2) :197-202.
XIE Wei, WANG Peng, QU Sijian, et al. Regulation effect of
blending coal on pore structure of coal-based activated carbon pre-
pared by briquetting method [ J ]. Coal Science and Technology,
2017,45(2) :197-202.

S, A, AN, A5 G T A i ] A MR s ek
AbBE b AGIRERATFE ()] . SREEAR ,2017,36(4) :50-54.
WU Chao, WANG Nan, WANG Jie, et al. Preparation and applica-
tion in slightly polluted water treatment of coal-based agglomerated
activated carbon[ J]. Carbon Techniques,2017,36(4) :50-54.
B, TIRZE, P IR ) 45 TR R K TR BE Ak & R T
PEBRARIWTTE [T ] W EER ,2014,20(2) 7375,
NIU Hanbin, WANG Zhenjun,SUN Zhongchao. Preparation of ac-
tivated carbon for deep purification of drinking water by Da-
tong coals[ J]. Clean Coal Technology,2014,20(2) ;73-75.
REARALL. o [ ERE 0 P 2k 7 B BUR S R a4 [ )], i
AR ,2014,20(3) :39-42.
XIONG Yinwu. Current status and development trend of coal —
based activated carbon production equipment in China[ J]. Clean
Coal Technology,2014,20(3) ;39-42.
PV B R BERE TG Vo A 7 B S R  fa  [ 1].
2010(4) :49-52.

SUN Zhongchao. The present status and development trend of coal

based activated carbon industry[ J ]. Coal Quality Technology,2010

(4).49-52.
AR, R R FRE 1R, S5, 50T M 1 SRR | T Ak B % A
BRI ARZER[T]. BAE T ,2007(5) :38-41.

LI Huaizhu, TIAN Xiliang, CHENG Qingjun, et al. Raw material ,
pretr eatment and shaping technique in coal —based activated car-
bon manufacturing industry [ J ]. Coal Chemical Industry, 2007
(5):38-41.

fift otk BlAR 22 2R 22 0T
L) ]%ﬁﬂiﬁﬁﬂ,zoes,zou) :183-190.

XIE Qiang, ZHANG Xianglan, LI Lanting, et al. Porosity adjust-

B IR ALA I AT Bas Jn ik S S

ment of activated carbon : Theory, approaches and practice[ J]. New
Carbon Materials,2005,20(2) :183-190.
JEE, S, B8, A5 2 M b o A 0 O P o B9 P s Y
(1] BT 5255 H1,2014(9) :67-71.
TANG Nan,XIE Wei, WANG Peng,et al. Pilot Study of prepara-
tion of coal—base activated carbon in multi—chamber furnace[ J].
Coal Processing & Comprehensive Utilization,2014(9) :67-71.
YIN G,LIU Z,LIU Q,et al. The role of different properties of ac-
tivated carbon in CO, adsorption[ J]. Chemical Engineering Jour-
nal,2013,230:133-140.
GU M,ZHANG B, QI Z, et al. Effects of pore structure of granular
activated carbons on CH, enrichment from CH,/N, by vacuum

pressure swing adsorption|[ J ]. Separation and Purification Tech-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

nology,2015,146:213-218.

i 1 ZE R SRR, A LRI T A ) R BB LR
PEBBTTEL )] Mfﬂti—ﬁlxw,ww,w( 1):17-22.

GAO Shangyu,ZUO Songlin,ZHOU Jianbin, et al. Study on con-
ventional and pore properties of activated carbons used as forming
raw material [ J ]. Chemistry and Industry of Forest Products,
1999,19(1) :17-22.

TR SR WSO, AR 2 K Ak HRRTE PR
FREGTHE[T]. 457Kk ,2011,37(9) :119-125.
DING Huanru,ZHANG Yuting, JIN Wenguang, et al. Discussion

W B e AR

on activated carbon adsorption performance index in water treat-
ment[ J|. Water & Wastewater Engineering,2011,37(9) :119-
125.

BREC I S ,ifjcr“ &4
PERY BB
(1):1-5.
DING Hengru,ZHANG Yuting,JIN Wenguang, et al. Caramel de-

5 7K A B o e R R A R B
FT[J]. Tolbskab#E,2012,32

colorization rate: A screening indicator of the activatedcarbon ad-
sorption for capacity applied to the treatment of feed water[ J |. In-
dustrial Water Treatment,2012,32(1) :1-5.

SRR, H NI, 4T S B K Ak R PR LR R[]
HEEI5 Y 5 B ,2006,28(7) :499-504.

ZHANG Wei, CHANG Qigang, YING Weiqi, et al. New carbon
selection method for water treatment applications [ J]. Environ-
mental Pollution & Control ,2006,28(7) :499-504.

SRR, BRI RS W, A K A B M 5 R R A bR Y R
AESRHLT]. o EFEEREE,2007,27(3) :289-294.

ZHANG Wei, YING Weiqi, CHNAG Qigang, et al. Adsorptive ca-
pacity indicator based method of carbon selection for treatability
[J]. China Environmental Science,2007 ,27(3) :289-294.
P, WREA ), TEIGEHE. JREIE I 1 2 (14 & Jr i 34 B HC7E 1o ]
£[J]. 7R T,2009,37(7) :31-33.

YAN Lingyan, CHEN Minggong, WANG Xiaoyan. Trend develop-
ment and directional preparation of coal —based activated carbon
[J]. Guangzhou Chemical Industry,2009,37(7) :31-33.

Silp 9AR R M A SE T ) A M S R T ] P AR g
2003,1(2) :19-24.

XIE Qiang. Concept and principles of directional preparation
of coal—based activated carbon[ J]. Northwest Coal ,2003,1(2) :
19-24.

FrIE LR SR A R
«%Jﬁ%}im,zom,m@) :44-47.
FANG Zhaoying, GONG Zhijian, CAI Tao, et al. The research de-

S SR AR TR 2

JELT]. W

velopment of the briquette and the formcoke production[ J]. Clean

Coal Technology,2010,16(3) .44-47.

RO RZE B0, 45 R BB R e A [ 7]

AR ,2012,37(7) :1195-1200.

ZHU Zizong, XU Jun, LI Shuo, et al. Optimization and modifica-

tion of non - caking coal blending for conventional coking[ J].

Journal of China Coal Society,2012,37(7) :1195-1200.

R, VAR 05 05 , 5. U 07 -5 0 50K BE 3 A X v8
31



2018 4F55 1 A

www.chinacaj.net

ik 4 4 H# K

%24 %

[23]

[24]

[26]

[27]

[30]

32

TUBEERRIREM [ ] ] R0 2013,41(10) :125-128.
TIAN Bin, XU Deping, YANG Fangfang, et al. Briquetting pres-
sure and fine coal particle distribution affected to performances
of cool pressed briquette [ J]. Coal Science and Technology,
2013,41(10) :125-128.

FEFR, BRI 2R 20 A I I8 BT E X P Ak AL 45
SRR TR 1] R AL EHIR 2016 ,44(3) :188-192.
WANG Yuhang, LIANG Daming, LI Lanting, et al. Research pro-
gress on metamorphic degree affected to pore structure of activa-
ted carbon[ J]. Coal Science and Technology,2016,44(3) :188—
192.

ZEAROR RSO, e A AN T AR BT R BE A AR 1 A AL R
S5O T] . IR 2004 ,10(1) :43-45.

LI Shurong, ZHANG Wenhui, WANG Ling, et al. Pore structure
analysis of activated carbon made by different metamorphic
grade coal[ J]. Clean Coal Technology,2004,10(1) :43-45.
BERWY, SR R, SR AR BTG e [T ], SRR A
AR ,1998 26 (1) :37-40.

LIANG Daming, YUAN Guojun,ZHANG Yiying. Yilan coal base
activated carbon [ J ]. Coal Science and Technology, 1998, 26
(1) :37-40.

N RN 2RO, A 0 K B B A A o R
HORBLRENT R [T ]. MR R IE Rk K22 4R ( B AR i) |
2015,31(3) :315-322.

GONG Xujin, YAO Peng, LI Weiguang, et al. Procedure optimiza-
tions and characterizations of new —type high — efficient activa-
ted carbon used in drinking water purification[ J]. Journal of Har-
bin University of Commerce( Natural Sciences Edition) ,2015,31
(3):315-322.

PRSE, XU A M o, 5. w0 M e 19 ) & 5 PR RE AT 5
[1]. MERHeAL ,2004,27(2) :61-64.

CHEN Wen, LIU Zhonghua,FAN Yanqing, et al. Study on prepa-
ration and properties of activated carbon from lignite [ J ]. Coal
Conversion ,2004 ,27(2) :61-64.

T 30, WARSEL BE T 5, 45, 2 Ak ol 2 g T e A 1 e Al A%
PERTFE [T ]. M LS8 R, 2015(7) :74-77.

YANG Qiaowen, CHEN Si,ZHAO Xinwei,et al. Carbonation con-
dition study of making activated carbon from semi—coke of lignite
[J]. Coal Processing & Comprehensive Utilization,2015(7) 74—
77.

FRIRUAR , 5k F-1-, 3k X0 4. 7 A0 5 PE 2 4450 AR L £ i o 4 A
ARTEHEAR 1], BEHAEAR. 2015,34(9) :305-308.

CHEN Fengjuan, ZHANG Ruiping, ZHANG Shuangquan. Prepa-
ration of extruded activated carbon with new binder instead of coal
tar[ J]. Coal Technology,2015,34(9) :305-308.
A4 B Rk, AL A - S BRI B A 3 A e ] &
FHERLALI]. RS RE244],2000,29(2) :178-181.
ZHANG Shuangquan, QIAN Zhongqiu, WANG Zune. Theory of
“catalysis—oxidation” and its use in preparing activated carbon

[J]. Journal of China University of Mining & Technology,2000,

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

29(2):178-181.

TR BRI BETEAR A S5 TS 00 98 A2 0 P AL B
il g LR PR [T ], AP K 22244, 2007,36 (4) (463 -
466.

ZHANG Shuangquan, LUO Xueling, FAN Yajuan, et al. Prepara-
tion of mesoporous activated carbon in the presence of compound
additives and its mechanism [ J ]. Journal of China University
of Mining & Technology,2007,36 (4) :463-466.
TR, SRAGHE , HEA L, 25, PO XI5 58 15 4 e FL A% 40 A1 2
MR RFFEL I ] B A, 2011,34 (1) 43 -46.

XING Baolin, ZHANG Chuanxiang, CHEN Lunjian, et al. Effect
of coal blendingon the pore size distribution of the activated car-
bon[ J]. Coal Conversion,2011,34(1) ;43-46.

TRAE XRS5 B IN Fey O, X HREHEVE M i FLES #1119
B[] AR R 2010,38(6) :118-121.

ZHANG Jun,LIU Juan, YANG Mingshun, et al. Fe; O, added af-
fected to pore structure of coal based activated carbon [ J].
Coal Science and Technology,2010,38(6) :118-121.

JeAR G, sk A W, S5, S50 K DA A X A R ol 1 9%
PERPEBRERYRE R [ ] RN T 5254 R ,2010(1) :30-33.
YOU Dongguang, ZHANG Zhonghua, YANG Mingshun, et al.
Effects of additives and raw coal on the properties of coal
based magnetic activated carbon[ J]. Coal Processing & Compre-
hensive Utilization,2010( 1) :30-33.

Wk Il ok, A H SR rh AL REME TS PE S & [T ).
TR R 2241, 2014,24(6) :585-590.

YAO Xin, YANG Chuan,ZHANG Bo, et al. Preparation of meso-
porous magnetic activated carbon from lignite[ J]. Journal of Hei-
longjiang University of Science & Technology,2014,24 (6) :585~
590.

SRS, 2P o BRMS , 4. RV JC AR IR B B4 | 22 5 2 ) 4% T
PEFAABGHIETE[ ] BB AL, 2000,15(2) :61-64.

ZHANG Wenhui, LI Shurong, CHEN Peng, et al. Study on the
preparation of activated carbon from vitrinite and fusinite concen-
trated from Taixi anthracite[ J]. New Carbon Materials,2000, 15
(2):61-64.

fifpa, T BB, AR N AL T SR A X i A MBI A A )
R[] ABEHESE2AAR 1995 ,23(3) 1242247,

XIE Qiang,DING Shuguang, LE Zheng. Effect of slow carboniza-
tion and partial oxidation on preparation of activated carbon
from coal[ J ]. Journal of Fuel Chemistry and Technology, 1995,
23(3).242-247.

GERGOVA K, ESER S. Effects of activation method on the pore
structure of activated carbons from apricot stones [ J ]. Carbon,
1996,34(7) :879-888.

Rk, S0, TR, A% AN ()35 1 500 X B BT P e AL B &5
FIREIRL ). BeFEHAR 2016,35(6) :33-36.

LU Chao, SHEN Chaofeng, WANG Hougang, et al. Influence of
different activators on pore structures of activated carbons pre-

pared from coals[ J]. Carbon Techniques,2016,35(6) :33-36.





