XURRE 45 . LI M AL AR 43 A 28 IR 03059
XEHRHE:1001-9731(2019)03-03059-05

S EMRILEREHRAMR

P S AN SR S R e
(LARJE B TR Ao TR A= Be , Wb 1L 0630095
2.1 AL A FREEE HAEAARH E R S B L TR FE L 063009)
M OE: MAETBREESNRG T ZEN RSN B KRR G, LM AR AR EF L,
FRBZATAWEASETERRILZAER ARG LER . 2 A AB T I, F LA KIUR 3 L4 # 7 & o) BF
RARR A E T RERAEFR ARG RS, EENBEM K AT IS A E AR E A & T 3L 25 My 8 45 0 A1

5T RAEBR ARG LR BATRZ,

DOI:10.3969/j.issn.1001-9731.2019.03.010

xR, BEMER;ALFEE;ILEM;ERE ;B LEBEELE  #BLFELE
FESES: TQS836 XERERIRAD : A
o 5 7

WV AT ALE5 R S ik W B BE ) 5ik L HE 2 T AR
R AT SR P A5 A 5 B AR T 32 1 T B OB
W A TR B ST B AR R
S J S AE AN [ 18 O T A58 0F FL 285 48 2R H g3 42 v . H
TR A AT A R A A SR L . T
A A U B A O X LA TR A R AT T IR A
BIEFEH o 0 L 45 4 3R T R A 0 HG g R
AARKIE M) o 208 P ¢ A WU 2% Al 2 88 FL A b e
I, R A FLEE H L TR R AT L e T B AR ROk
F L B FLAR I3 A A ) T R e o3 1 A LB AR
P v A R R A B b A L R e L PR RE
DR I L5 4 ] B A B8 B 5 68 45 P A 1) T A R A
REE M R S, AR TUPAC B b e, FL 4238 % 4
AL S ALRTRAL AL d (AL <<2 nm, G5 H R /DN,
LA T B /23 717 5 d G A AE 2~50 nm 2 [i]
A L. B L D 3 R R 4R 32 2N T K AR
BEESO A A D5 T R LR R R R R
L3z T 5 AL A AL e B R T R
Jo 8 R 3K B TG TIOR8 A s R AL R B R
1) d =50 nm, KL R 322 T fE Ak ) B iR i
R RN = N CE 7/ 7/ = Sy 11 O (W ol
PEHR I 5T BAE AT A SCE B X AL L L ATR
L 3 T7 A T B AR AT LR IR

1 ffligE

1.1 g E
Py S Ak L AR O AT Ak L 2 e W T Bl AL
FLAR AP T7 15 2 — FAR S B A i 07 3k . W B Ak

AR AR H.O(g) . CO, 5178 I
T AR L 7 J% 4 L P9 3R TE 1 & 38 1 Bl FL 45 4 il 4%
DATEAL A B A R i T R A CO, 16 1 i
AR 52 v i 2 B FL S Mk ok . WIS TS AR IR LT 1k A
() 195 A6 350 U 5 19 52 ) L 3% AR I BE 900 °C, T R[]
1.5 h,CO, i #& 0.51 L/min., il $& 09 3E P 5 W 2 %
2 BhF 2550 S o 2 L BB G B R T AR GR 1 000 m* /g,
Chattopadhyaya 25" B 78 A [R] (1) 44 50 X 336 1 7%
PEJR A RE I, 45 R T, 7E TG AR IR B 475 °C I ok b i
] 120 min, 73 B FL o> A IR R IGPE e . R LY
P A0 7 i £ 10 0 1 e LACFL R 3 H CO, SR A
FEH TR H OO ERTHELF,

T ] 2% 0 P 5 5 49 BTG b T R e s i vk L
SURTCI TS Y T2 0, AR BEAIC, 0 H R A
IR 7E R il 28 0 T B e A AR TR TR
A5 B B T) e 7= 3R AE 1 AF 5 ] B4 IG B TR T FE 1
TN R T R o AR T A s ] 2 T B o AR R M A
1.2 #&HE

PR 7 2 SR I AR Iz 2 ) 4 B AR 2 R 5 X
BEIEAT AL o 22 ) K LA Al 25 B 45 20 AH B R LR 2
FLAHE AL . AR T 7 ) de 58 R AR AR T B TS b
FIAb 24 3% Ak T AR A5 2 AT = L 3% i U 2 Lk bR,
il B %) 355 M e L 285 ) 38 50 o AT S AR 1 %o &+ R /I ]
R e R L ek o e R FL AR A cds ) O otk FL 25 Al
HeB I — AR F B

il £ SCFL 22 Lo A sk o AR 7 v i B R R R
& BANE 2 (MOFs) b £1 5 Fifi/E it . 4
JEAHLE S (MOFs) A B A 0 ik L e A4 k02
MOF-5 YE R AR, ] A A i 5 RT3 D 750 5 A 43
i B AT FLES A A T B 5 o AR L A AN TR A 431 O

» BEMAB ERAKRBEESTIH (21506047) ; B K H R B # I 4 54 VBT H (51874136) ;[ db 4 B SR Bl 2% 3 4 W% By 3l

H (B2017209240)
Kz 4% B HE:2018-09-22
EEE N XER

K& iR B R :2018-10-26
(1991 —) , 53 T AL WIS HR N o 78 152 A0 1 , Ui R A% o A 0 4%, DN S AREAb T B i 7 o B FF R AR5

#IAEE BT E , E-mail: lihuafan71@126.com



03060 b 7] %

r 24 # 2019 1E45 3 W10 %

AT LA™ A AN [R) ) AL e b1 B, © A B 98 38 B2 BH T
AR AN [ 19 43 - 0 ol 28 ik FL ok 4 BH 2, Su 86090 DA
BRESE Ry ok U8, NHL Y 8 A 8 8 AR 45 21 7 L 2% 1 ALk
3683 m?/g fLAN 2.02 cm®/g WAL R A BE, 5T
FEH L AL FLAR K /NG | ke e B R 2, DA I A A 2 o
2 ML A RE I S BBl /DN S AN T R St i AR /)
a3 WA

AL R W OR H IR R L R AW IR Rk
HRAE, MR E IR R IR T 0T SR AR AU 4,
BALZE R AL & R . VR AR DL R T IR M
Sy SR 3 A v I T R S SO [ () EE IR R L
6] %k FL 25 ¥4 B R ), I 9T 45 SR b g B, R R O M ke
FLAE<<1.2 nm FIFLAER £ 4502 0.5~1.2 nm
() 43 A1 He A8 B S o 1 R A R e . o IR
P ¢ 0 LA o A B R 1) B L T 1) B8 3l AL 3R 1 42
AR T8 S XN B ae T . REW ik
T I R PR 3 B3 1Y) e AT SR AR S R A A Ok i &
AL IR RE . TS R A W e A 2k, DL SR D
AN (PVDO) B 5 by AR A i 5 L 42 < Ak i) 45 i £ L
M EIERIA KOH bR E LR E 0 . S fLES
FMIFRAE, b @A L F] 2 150 m? /g, MfLAE<<1.5 nm
I GFL o A LR SR v . 3 il & o b4 R %) ok R L 4 1
B H B A KR B AL AE SR W B SR T Ak B T
AISTEME .

2 WrliEE

55 R AL bR FI AR L e B R AR L, T L e b R
B IR I FL S L 7E G PR R A AR OB LIS H fL A A
TERT DL E MR R A LRSS s A
A0 H T AL AT 4 = B e Re T L L
A LU LR,

2.1 YB-UFBEENLE

Yy - A 22 A T Ak 2 AR A 3T Ak RN A 24 T
AV B 7 3 0k R R s LSS A R AT R R . W PR E AR
il £ P P e DA AL R 220 b2 T AR T A A T
M LI 2 FLEE M He g ik . R 3 o 4 HE Y b
A2 15 A 25 I X L 45 48 9 2 DA 4% fL AR
b e B AR LR P I MR R JRORE L 8 ad iR | ke
T L) 78 CO, FALMESA T 1 A0 A5 20 A RIS 1 ok
(AC-1),AC-1 &btk 2= & L3 IE Pk (AC-2), 4521
FEH ST i Y FETE AL & ) AC-1 DLFLE 2 fE
TN 0.2 A BINAS LE LA IA 73.96 F/ g, FRUKGE
b4k 2 05 9 AC-2. 76 41 ) L 9 2% B 1 Lb L 25 38
165.5 F/g. 25l AC-1 Fl AC-2 47 FL 45 #0 3RAIE L 45
RBRE ML E.ACL WAL EEED T
I nmPh R0 AC-2 FEEHR T 1~1.5 nm Z[H], D
G346 T 3~4 nm Z[A], R0 1E AL [ fAL AL L 3
T FL A AEAE 3 f TP AL B A AE T8 43 A H AR VR R A
P, B 1 i A RE L AL 2= PR RE

TSN A B U 0 30 A 7T LA S50 5 L L 25 # 1)
KEEmE LR, e B, H o4 R R T
AT LUAD 2 ¢ Ak By Be I 43 05 35 45 0 O B IR L 2 1 T
gifg ) TR R A R AT . BTG ML AL AR TR
S5 A B HEAT L R B AT 38 20 AR R0 L 46 0 Ak RN B
] AT 2 AR R . AR AR OR AR T AR T
AL 36 PR % . B8 5% 8% R TE) i o 5] b ) Cm g ok
NaCO; \Na, S, Oy ) X G M tERE I 52 . AN Inas
FIWE, FLAR 0 A EEAETAE 0.5~1.2 nm Z 0], WLk
BT AT N5 BE 2 3 R0 e 4 0 38, 7
LEBFHE M4, LM 0.7~1.5 nm Z[A] , /D Hf
SPPE=>2.0 nm, G5 FFRUES NG IR ] LAk 2] 5 AL
Bar A AR TRl L kR E .

2.2 HE

ML R A VF 2B ] H A kb fLa e kL, h
FLABR A A 14 05T e T A5, - L AT DA 3 4 o] A5E AR
ol g5 R FLRR AL R 7E TCHLEAR Ik R LA T O
A SRy A5 A ) & T LA A Ak S de i R EL AR A R —
D7 HA 52 T LAJE T S B L AR A A . Gl i 2 A5
MoE L 25 6, G 3O 1 ELME D) AR pe 0l g 5 Al
K PSSR 32« 388 3k 97 T 1E Tk PR £ TR 10 5 G - ¢ I 1o LA
KB AR 1 FL AR R 2R A B m LR b AL
WM B, St FLAR G5 RAE LR DA E 2~7 nm 2
o], P FLFLBR R Al 3k 74.6 %0, LR E AL 1 012 m* /g,
T3A S BRG] 1) Bk TR R 2 A S AR A 1 v L i A R
2 —F AT 47 B 7 5, 0 CaCO, A g B AR i & v fL
U AR IE AR S TR S T R bR, O HL R I
R A AR T AR LA LR . Xl R BRAR AR
A —AHiEE .

2.3 fEULFENE

A 3 Ak A R 5 A Ak 700 Gl 0 4 ) sl + 4
JBALA W) AT M i Ty R TENE L R R, &
i A A AR Ak AR S T L BE J I A B FL 5 el b L
K. I, &8 9K R 4 T8 Uk 0 ik 56 5T 10 i %
SEALE LR R SRR SR JEORE T L B
SETET AT R Y, SR - EN AR TR,
M3 26 4> /@ o0 3 76 I H B 25 7 A ™ 9 52 I, 40 7E I
Wb e faE . R ERY B TR
RN FL 25 AE B 5 W, 3R V5 VR B B R R, 1 ALk
BTy, LR MBS & TR ML, £ 5% Fe,
(SO, B W I, FLAE K 3. 44 nm, LRI A K
1116 m*/g; M7E 5% Fe(NO;), ZE W F. L2 N
9.95 nm, L XM N 804 m*/g, MREREWH. BT
NO, kSO, &AM 25, J 0 57 R 50, SN 28 2 #2 &
LR LI Fe(NOy), H Fe, (SO, R4, FIH
A AP A SR L A5 LA I AR A ol A R oh
LGRS T —FM TR R AT EEITEDN
R AR 1) A2 J 2 A ST IE 5 1 L, M S RD R



KR FE 45« 22 LI P 5 AL AR P4 AT 5 AR

03061

2.4 BEYmMNZE

R E W DA A R A% T KL 28 Ty 1 ] & P AL R B
REL AT LU A A B LA M B R MR H BT TR A
AL M R B # . Horikawa 555 F) F B & W) b
bk, 75 B WA AR P on 4 P (EG) ., &
(1,6HD) . Z Kl (PEG) S HLE AN L 281 7% 1k 1
AR, R T AN [ A ML X L AR o AR 1 R
N R S 1 [ i N N B = 5 e = e R B =
i EG B LA 4 i 4 3~ 4.5 nm; BN
1,6 HDH}, L4270 fii =2 7E 3~ 4.8 nm Z [4]; i 0
PEG i, fLA2 % i £ 5 AE 3~6.0 nm,/L & >6 nm, Hf
FE R B IR 4 Tl 2K R0 43 B 10 1 B8 X6 106 P e £L 245 4
BR KM,

JE S v PR T SR FH Ak 27 06 0 R 45 05 L BILE i Ak
Fe i vk, AL A vk T LA 4 0 DA b £L g 32 60 56 b
b 32 B A I A A R R FLAS Y L i A s fL AR o A
(R0 T e A ks 1 AR S SR L B R DA B S A b
o A2ETE AR O a5 R T b IR B AIG L R AR
SR R B IE T LA AR BT AR R Sk 1]
e — 22 Y 1B N B e S A B B B I B, LR s,
P TR A5 LSRR R 6 A AR L A A K Ry TR T 2 T
MR S fLEE R RAE L R AAE] 1647 m* /g fLIA
BUAF] 3.56 cm® /g, FHFLAEFE 2.5~8.6 nm [ H fL
B RE . VA AR SR S B IS Ak RS R A
WPE R, LA RIE LR TE 2.4~9.9 nm . [H
LR TR LE 3.0~4.0 cm® /g Z [a] , bt 2 1 AR 35 2]
1600 m”/g, 4553, 8 o im0k B i v] 4% op
FLEEHG . PR AL nT R A BILEE S i Ak 1l A 4R
s M- i I 7 38 B R ME R PR R 25 A I B 1Y, ik
T B A 5K T 7= A AR AR S BOA HILEE I P AL
RAARAL AR R I 5T g vk A T MR R Y POk £
PO AR 25 . X AE T SR T Na, CO, R b5
I 8 B — Y g S O 7 R I S T MR AR 1 AR B T o A5
WAEEIE . o 9% 58T ) 2K U 5 1) 2K = W 1Y B R
LU o At AR R B, RO 5 43 BIORN RN I R X L &5 A Y
W, LRI RIE AR T R R EIR
FMAH 609.11 m*/g. FIJFL#E N 5.42 nm.

3 KeLiFE

I A AL 45 4 T8 42 AR T X T AL A e Lk
FERE R R AL B4R 42 B AR B S AR A 55— B
FERHA LG, KL BB R BAT =4k 25 A1 A e P o G A A
AT AR R BEE 0 23 15 L FL AR A R | 2R R A A AT
I BT S R AL Bt IR T S AR R VRS
SR A TR R TBE I A Ok BEAT . S BARTE AR
LU R BE TR AR & W 3L IR B AL Ik B9 R Tk 4%
i FLAR ¥ 20 3 A JC Uk i 4 AR PR AR 4 B R R
B B DL AR T F A B AR 0l T 5 308 5 5 2 A AR
el 5 R R AR BT AR W B ik Z —. BEE

i b AR AR k% 14 HH B D A R AL A R A A R R
BET B AR . R AR T A A A 1 A i =
AEA 7P R AL EL I LB W15 2 K45 2% P AR AL
B DX I3 AR BT i g 4 DR FL R A R 7 4 H 2
Trm R PERE . A RAL L B AR RAT BRI e A
FIRALAER L e W AUAE 1 083~1 212 m* /g, KALIE
BTE 1.07~1.15 cm’ /g, HREM LA 58 L2
ZR iR IR UG AR o 5 B AT KR RT T 2 14 DR AL e o RHTE
L e T T R B L G i e Al SE PR R L T BT
R ) 9 (4 AL e bR AE B R b T T A R G L A
PERE .

B FERHLAR A 15 H AR 2 A TRk A B AR 0 A 1Y
BFERE BRI 2 S PR N R A R B R R R R
1o BB B L AR I P2 0K 1 R 32K 21 52 B B i 2
K EEARBAELIT JLIT T -

(D WEMAL &, CO, WAL REAE L & .
AR AR 3 X B 25 R AR 5

(2) PR AL I AT IR B Bl ok &
JRICRSEE I H T E A

(3) RN ER G Wy o A vk A dre SUBE IRV I 452 R AL
LAY A P IR

Bt AL TR) R 1 5E OT A A a7 4 8 R
L S ] R AIG B FE s SR FH CaC O, 1 S B AR 78 4 fif
Az AR T M AL AR T 4 L 45 4 Sy A T vk i A0 fk 4
A JEL B BB SR DR ASE A X B3R 4 17 5 A 25 Bk
R ICETT I A S BEAY B R 4% FL 5 # 5T Y ik ik
R B S I AR i ik — AP TR

%3k

o

[1] Jiang Jianchun, Sun Kang. Review on preparation tech-
nology and application of activated carbon[]J]. Forest
Products Chemistry and Industry, 2017, 37(1): 1-13(in
Chinese).

O, b BRI M A R R W SR SRR LT ). Ak
FeAbsE g Tl 2017, 37(1): 1-13.

[2] Hou Caixia, Kong Bihua, Fan Lihua, et al. Study on coal-
based activated carbon for supercapacitors[ J]. Clean Coal
Technology, 2017, 23(5): 56-61(in Chinese).

R, LA, BEIAE, LR 2 de HTRE R P ok
WroE)]. HEEROR , 2017, 23(5): 56-61.

[3] Inagaki M. Pores in carbon materials-importance of their con-
trol[J]. New Carbon Materials, 2009, 24(3): 193-232.

[4] Liu Xuemei, Jiang Jianchun, Sun Kang. Research pro-
gress of activated carbon pore control technology[J]. An-
hui Agricultural Sciences. 2011, 39 (7). 3818-3820 (in
Chinese).

XSG, O, P BE IR AL AR IR AR o S
(1. el B2, 2011, 39(7) . 3818-3820.



03062

3 #

%3

# 2019 4F4 3 I GO &

[5]

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Xie Qiang, Zhang Xianglan, Li Lanting, et al. Adjust-
ment of pore structure of activated carbon: theory, meth-
od and practice [J]. New Carbon Materials, 2005, 20(2) :
183-190(in Chinese).

e SR, REE, B2AE, L EERALGHIET . B,
559 ERIT ). B AL AL EL . 2005, 20(2): 183-190.
Gra zyna G, Jacek M, Ewa L, et al. Effect of pore size
distribution of coal-based activated carbons on double lay-
er capacitance [ ] ]. Electrochimica Acta, 2005, 50 (5):
1197-1206.

Pal A, Lin J B, Chand S, et al. A 3D microporous MOF
with mab topology for selective CO; adsorption and sepa-
ration[ J]. Chemistryselect, 2018, 3(3): 917-921.

Zhang Shumin, Chen Wei, Hou Weiwei. Progress in the
application of ozone-biological activated carbon technology
in treatment of high algae raw water[J]. Water Purifica-
tion Technology. 2016, 35(1): 21-25(in Chinese).
SR, BRAEAE . B R, R AW IR P R R TE S
JELK AL B3 A g N BIE ST SR LT, ¥k BR, 2016, 35
(1):21-25.

Liu Wei, Feng Lajun, Feng Hui, et al. Preparation and
characterization of silver-containing activated carbon for
water treatment[J]. TJHEFf B, 2015, 46(S2): 150-154
(in Chinese).

X)BE R E, AR KL B AR A 0 o
FRAELI]. ThRERT KL, 2015, 46(S2): 150-154.

N e AR X AR R B W TE N A A R T AT
SELD]. dbat: b N R A g B R Be . 2017,
Wang Kai, Zhang Li, Gao Yuan, et al. Preparation of
ordered mesoporous carbon by template method and its
super-electric properties[ J]. Journal of Functional Mate-
rials, 2013, 44(1): 136-138(in Chinese).

SR NP SR T =/ S N ¥ TR IR Sl S U
OB PERERT T[T ). ThREMS KL, 2013, 44(1): 136-
138.

Yang Jing, Huang Ruimin, Xie Chunsheng. et al. Prep-
aration of supported nano-CuQ/MnQ; catalysts and cata-
lytic oxidation for advanced treatment of printing and
dyeing wastewater[ J]. Journal of Environmental Engi-
neering, 2018, 12(1): 34-40(in Chinese).

B SRR AR A SR SUERREK CuO/ MO, fi
70 118 ] B B A Ak SR AL TR B Ab SR ED YL K [T, B BE T
P24z, 2018, 12(1): 34-40.

Zheng X, Liu E, Zhang F, et al. Selective adsorption
and separation of gadolinium with three-dimensionally
interconnected macroporous imprinted chitosan films[ ] ].
Cellulose, 2016, 24(2). 1-12.

KAE A, = AL R A SRAE Ko e
PERERT R D] IGE 1 TIWR R, 2013,

Song Y, Shen Y, Chen J, et al. A pH-dependent elec-
trochemical immunosensor based on integrated macro-
porous carbon electrode for assay of carcinoembryonic
antigen[ ] ]. Electrochimica Acta, 2016, 211: 297-304.
3. ) B A vk ] B 50 i T e K AL 5 A A

[17]

[18]

[19]

[20]

(21]

[22]

[23]

[24]

[25]

[26]

[27]

[D]. EWl. RWIFLT R, 2010.

Chattopadhyaya G, Macdonald D G, Bakhshi N N, et al.
Preparation and characterization of chars and activated
carbons from Saskatchewan lignite[ J]. Fuel Processing
Technology, 2006, 87(11): 997-1006.

Wu Xiaohui, Hong Xiaoting, Nan Junmin, et al. Re-
search status of synthetic porous carbon materials by
template method[ J]. Materials Review, 2012, 26 (7):
61-65(in Chinese).

SN, AL, R R, L BRI GINE AL A R
RS BAR LT D, ARES R, 2012, 26(7): 61-65.

Li Aijun, Chuan Xiuyun., Cao Yu. et al. Progress in the
preparation of porous carbon materials by mineral tem-
plate method[J]. Journal of Functional Materials, 2017,
48(2): 2063-2070(in Chinese).

PERE, EF, B WS TR 2 AL
BT FEHE L], ShRERT KL, 2017, 48(2): 2063-2070.
Guo B, Yang Y, Hu Z, et al. Redox-active organic mol-
ecules functionalized nitrogen-doped porous carbon de-
rived from metal-organic framework as electrode materi-
als for supercapacitor [ J]. Electrochimica Acta, 2017,
223:74-84.

Huang G, Yang L, Ma X, et al. Metal-organic frame-
work-templated porous carbon for highly efficient cataly-
sis: the critical role of pyrrolic nitrogen species [ ] ].
Chemistry (Weinheim an der Bergstrasse, Germany) ,
2016, 22(10): 3470-3477.

Kyotani T, Ma Z, Tomita A. Template synthesis of no-
vel porous carbons using various types of zeolites[]].
Carbon, 2003, 41(7): 1451-1459.

Su F, Zhao X' S, Lyu L, et al. Synthesis and character-
ization of microporous carbons templated by ammonium-
form zeolite Y[ J]. Carbon, 2004, 42(14):2821-2831.
Xu Wei, Liu Junli, Sun Kang, et al. Study on the prop-
erties of wood-formed activated carbon by high tempera-
ture reforming [ J ]. Chemical Industry and Industry,
2016, 36(3): 9-15Cin Chinese).

VP, XUZERL Ph 0 RE, AF. T IR R R R OR B
TR EERE R OF AT, AR 25 Tk, 2016, 36(3):
9-15.

Tian Zhongwei, Xiang Min, Zhao Wenyan. Preparation
of high specific surface area microporous carbon materi-
als by polymer carbonization and their CO, adsorption
properties[ J]. Environmental Chemistry, 2016, 35(5):
1007-1013(Cin Chinese).

AT, m . BocH. RE Wikl 4w b aR R
AL MR B CO, W PERELT]. BRBEML~~ . 2016, 35
(5): 1007-1013.

Lim E, Jo C, Lee ]J. A mini review of designed meso-
porous materials for energy-storage applications: from e-
lectric double-layer capacitors to hybrid supercapacitors.
[JJ. Nanoscale, 2016, 8(15) . 7827-7833.

Yue Xiaoming. Wu Yajun. Zhang Shuangquan, et al.

Preparation of coal-based activated carbon electrode ma-



KRB 4 ZAL TGP AL AR R T 5 SR 03063

terials by physical chemical two-step activation method of activated carbon[]J]. Chemical and Bioengineering,
[J7. Journal of China University of Mining & Technolo- 2016, 33(3): 5-8(in Chinese).
gy, 2017, 46(4); 888-894(in Chinese). Ih I, SR, BEELAE, SO0 s O ik B
EREW], MR, kW4, . WA= w203 £k 2 MRS LT, b2 54 TR, 2016, 33(3): 5-8.
B TE M AR AT R LT ). R E R AL R 2E 2R i, 2017, [36] Horikawa T, Ogawa K, Mizuno K, et al. Preparation
46(4) . 888-894. and characterization of the carbonized material of phenol-
[28] WA, CO, 1Ak 1:Hil £ ML FLIG M ;R M BF 58 (D] # formaldehyde resin with addition of various organic sub-
M ERE KA, 2016. stances[ J |. Carbon, 2003, 41(3): 465-472.
[29] Morishita T, Tsumura T, Toyoda M, et al. A review of [37] Jiang Kemao, Wu Qilin. Preparation and electrochemical
the control of pore structure in MgO-templated nanopo- performance of high specific surface area biomass activa-
rous carbons[ J]. Carbon, 2010, 48(10):2690-2707. ted carbon[]J]. Journal of Functional Materials, 2017, 48
[30] Chuan Xiuyun, Zhou Shuhui. Synthesis of mesoporous (11): 11153-11156(in Chinese).
carbon materials by template method[ J]. New Carbon FN R, RBLHE. b AR A W R OE M e il A A
Materials, 2011, 26(2): 151-160(in Chinese). AL EEREAT ST (T ). DhREAS R, 2017, 48(11): 11153-
1Bz, FRE. Bk G o Lok BT, 37 B ik A 11156.
k. 2011, 26(2) . 151-160. [38] 5 Jik. A=Wy i v FL A v AL M g B 0 M e 4 44 1
[31] Geng Guanggui, Liu Zhenhui, Rong Haiqin, et al. Prep- 2D BUBH G IR BB K27, 2014,
aration and characterization of porous carbon materials in [39] Xu Yan, Yang Xin, Cheng Yawen, et al. Preparation
template method[J]. Carbon Technology, 2006, 25(1): and adsorption properties of activated carbon with super-
10-14(in Chinese). large pore volume[ J]. Journal of Experiment Technology
IR B KUARME . RIS, AR BIHIE AL R BRI and Management, 2015, 32(1); 523-528(in Chinese).
#EFRMO] REHEA, 2006, 25(1): 10-14. Woa. B R, BEESC, S ORIL A AL Pk e )
[32] Xu B, Peng L, Wang G, et al. Easy synthesis of meso- B R ERET ], LR 54, 2015, 32(1): 523-
porous carbon using nano-CaCO; as template[ ]J]. Car- 528.
bon, 2010, 48(8): 2377-2380. [40] Liu Haihua, Yang Lili, Yan Meifang, et al. Preparation
[33] Soco E, Kalembkiewicz J. Effect of chemical modifica- and electrochemical properties of novel carbon aerogels
tion of the coal fly ash onto adsorption of lead( Il ) ions [J]. Carbon Technology, 2016, 35(5): 24-27 (in Chi-
in the presence of cadmium( ][ ) ions in a single-and bi- nese).
component system [ ] ]. Environment Protection Engi- XUV AE . AAIE . (53835, & B M R SOEE K 1 &
neering, 2016, 19(1): 81-95. Ak E R R [T, s R B AR, 2016, 35(5): 24-27.
[34] Qiao W M, Song Y. Yoon S H, et al. Modification of [41] Sun Hui, Zhao Dongfeng, Zheng Jingtang. et al. Prepa-
commercial activated carbon through gasification by im- ration and structural characterization of three-dimension-
pregnated metal salts to develop mesoporous structures al ordered macroporous carbon materials[J]. Carbon,
[J]. New Carbon Materials, 2005, 20(3): 198-204. 2018, (1): 12-17(in Chinese).
[35] Sun Longmei, Zhang Liping, Xue Jianhua, et al. Re- B, BARMNR, L, & 40 7 KAL R R
search progress in preparation methods and applications 5 EEMEAL]] RE, 2018, (1) 12-17.

Research status of pore control of porous activated carbon

LIU Junke',SUN Zhang'?,FAN Lihua'?,XU Lijun'
(1.College of Chemical Engineering, North China University of
Science and Technology, Tangshan 063009, China;
2.Hebei Key Laboratory for Environment Photocatalytic and Electrocatalytic Materials,
North China University of Science and Technology, Tangshan 063009 ,China)

Abstract: With the wide application of activated carbon in various fields, the pore structure is becoming more
and more demanding, and the regulation of pore structure has become a research hotspot and a difficult point.
The research progress of activated carbon pore size control technology at home and abroad was summarized, the
research results of micropore, mesoporous and macroporous pore structure were introduced, and the advantages
and disadvantages of different control techniques were pointed out. The template method and physics-the chemi-
cal combined activation method and catalytic activation method used to study the pore structure regulation were
focused on, and the development of pore size control technology was prospected.
Key words: activated carbon; pore size control; pore structure; template method; physical-chemical combined acti-

vation method; catalytic activation method





