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blue adsorption amount of activated carbon amount of methylene blue on activated carbon
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Fig.4 Nitrogen adsorption and desorption isotherms of Fig. 5 Pore distribution of biomass-based activated
biomass-based activated carbon carbon

S R A , U TR S AT R B /K R O—H (e iR e 7E 1588 em ™" Jgb fry i e o 7
FIFIE AL A C=C 1 4 4% sh i 1430 em ™"y BH A 3% 0 7T B O 45 2 19 C—HL T 9 25 i 72 30
et 874 em ™' RN C—H T M5 PR Shige R . 1262 F1 1174 em ™' AT RE WS S Bk kK
C—O—CHYAERF R iR g™

G iE AR VE LG T LG H, JE 5B RE AT 110 W0 S0 S 0K 35 L0 2330 ( 1588 11 1430 em ™' 45
PR BRI 2K o X T AR IR S AR, B K B AR R, AR SR A LA IR, AT
SYARZS R o BRI B G E 1626 1527 (1477 11077 em ™ BT, 1626 cm ™ RbFy 15 I Xob 107 475 2 v
C=C Wil "> | 1527 Fi1 1477 em ™" 4b BRI UG g 55 R C=0 et ™) 1077 em ™' 4b H B AG 35 0
K C—O M fgER i ™ AR MR . B FTIR B 404 ST, 25 i 405 1 A 40 i e vl
RESr A B RE I BRI B TR R 2 K S B A PR T P LA — 8 A2 e S AL AT LU
B RERA 1) L — L S

o SO,
¢ A CaCO,
W v xCa0 - Si0, - yH,0
~ Vb ® * NaSio,
& o Q ANT
2 25 [002]

Transmittance/ %

4000 3000 2000 1000 10 20 30 40 50 60 70

g/cm! 20/(%)
B 6 YK (a) S5AYETEMER (D) ML IMEE BT A (a) JEMER (D) K5 (e) 9 X 5
Fig.6 FTIR spectra of the bio-char(a) and activated AT HHE R
carbon(b) Fig.7 XRD patterns of bio-char (@) and biomass-

based activated carbon(b) and ash from bio-char(c)

2.4.3 XRD 947 T HEZL a b F ¢ 43 FRFAE W OR (BRI 0 AR T 4 A LA K A 0 e K A 1
X AT i i ] o 38 a5 A5 o 1 6 BRAT T, 260 SR 20. 8°,26. 6°,36.5° .39 5° 42.4° 45.8° 50.1°.60.0°
67.7°.68. 1°F1 68. 2° By fi7 5 1§ 43 5 %f i PDF - Jy [ 79-1906 ] 1) Si0, f #A& iy [100] . [011 ] [110],
[102].[200] . [021 ] [112] . [211].[122].[203 ] FI[031] &4 ifi. 26 K 29.4° 36.0° 39.4° 43.2°,
47. 5°H1 48. 5° BRI 43 X PDE R Jy [47-1743 ] CaCO, fif& [ 104 ] ([ 110] [ [113],[202],
(018 JFI[ 116 ] FhTfi. 26 7 8.9°.18.0° 23. 6° 26. 6°.29. 4° 30. 4°F1 49. 8° ({5 5t 43 %t i PDF | F



59 1] ARVRIEE S - KOH 35 AL AR A Wy il 6 496 1 e S HEZRATE 1021

[06-0062 | 1] oyelite (xCa0+SiO, «yH,0) FHAA[011],[022] . [024] . [130] . [220] .[222 ] FH[ 148 ] &4
Mo 26 2k 27.5°.27.9° 32. 8° 1 33. 1°MyAT 0443 5 %f i PDF & F [ 35-0344 ] ) Na, SiO, i Ay [400] |
(231 [313 J {313 ] iy o i A= 555 K o A B LA R R £ 25° BEIE , A= ) oo oA — B S 1) e
T, Gt WG AR VAT SN &, FLAE 43° BRI, B3 — B (9 T 0 o 2Bk S5 LA B Sy SR, A1)
PR 20 A il #  FLAG PR 5 BT b A 1 XA S35 (1, A 250 M0 43° B3 It BUAH D (9 RS AR U o AT 2 #%
AT TR AL 1 T PR R S T R XA S PR A B TR IR, 3 2 A G0 A e A B
(002 ] F1[ 100 ] a0 I B A7 SR AL FR B ORI , B G A0S , BRESHG A7 P AL Kk i o e A, BRI T
BRI X3 RG] ) deb P o 32 R T KOH 7R il 1, AN B A A B [R] I 25 55 MUk o 19 2% Jot
BN, A o A RAL 5 W), 2t BRI, RZHE L B, TS B TC WL A A R 14

3 45 ®

DA SRR 1Y) BC A St >R KOH ARG Ak, i 2 e i L 25 2R AR B S i LE 1.5, 7%
PEIELIE 750 °C G AL 8] 2 ho FEIZAAET, B il 5 3 P 5 BAT LLRICAL O 32 A R AL, 1o 2 T AR e ik
1514 m*/g, W F S5 W HECIR B 255 mg/g (R TK FG 5 — SRbrif oy 135 mg/g) .

LLANEE I AT R R LR W BTG R F T A7 A B IBE | MU R S RE I, (o H A RN A2
Ptk o XRD S, 36 AL IR Ak A0 SR AR T g, e 4l A 1) A Py A & 8, HLilad KOHL {4k, FR bt
Janl LERA R ZBOKIT o

2 % x M

[1] CHEN Xi,HAN Zhiqun, KONG Fanhua,et al. Exploitation and Utilization of Bio-Energy[ J]. Prog Chem,2007,19(7/8) :
1091-1097 (in Chinese).
Wi, SR T LA . AW B IRM T R SFIAT]. Ao & ,2007,19(7/8) :1091-1097.

[2] CHEN Jian, LI Tingchen, YAN Yongjie,et al. Preparation of Activated Carbon from the Residual Carbon Obtained by Fast
Pyrolysis of Biomass[ J]. J East China Univ Sci Technol( Nat Sci Edn) ,2005,31(6) :821-824(in Chinese).
WRid , B2 ER, BURSE , 5. AW PRk el s il e [T ], 4 A3 L R 5 ( AR RR) ,2005,31(6) :821-
824.

[3] Borrego A G, Garavaglia L, Kalkreuth W D. Characteristics of High Heating Rate Biomass Chars Prepared under N, and
CO, Atmospheres[ J]. Int J Coal Geol ,2009,77(3/4) :409-415.

[4] XU Junming, DAI Weidi,XU Yu,et al. Conditions of Rice Husk Fast Pyrolysis in Fluidized Bed and Its Product Analysis
[J]. Biomass Chem Eng,2011,45(4) :23-26(in Chinese).
W, B, VR, 5. Rare R B & A Y SR R R S W e e L] e AL 5 £42,2011,45(4) :23-
26.

[5] CHEN Yong,ZHOU Liujiang, HONG Yuzhen,et al. Preparation of High-Surface-Area Activated Carbon from Coconut Shell
Fibers[ J]. New Carbon Mater,2010,25(2) :151-155(in Chinese).
Bk, JRMINL, R, 4. M ar e gt LR AR b LIS M il 45 [T ). #7844 41,2010,25(2) :151-155.

[6] ZHANG Lita, CHANG Jianmin, REN Xueyong,et al. Process and Structure Characterization of Activated Carbon Made from
Fast Pyrolysis Char of Larch[ J]. J Northeast Forestry Univ,2011,39(4) :96-98(in Chinese).
TRALHE W ERR ATFEH ,F. RS P B ) SIS M L2 R RAE )] AR bk ok X ¥ 3R, 2011,
39(4) :96-98.

[7] Marion C,Ailsa G H,Omit U, et al. Production of Char from Vacuum Pyrolysis of South-African Sugar Cane Bagasse and Its
Characterization as Activated Carbon and Biochar[ J]. J Anal Appl Pyrolysis,2012,96:24-32.

[8] WANG Xiufang,ZHANG Huiping, CHEN Huanqin. Preparation and Characterization of High Specific Surface Area Activated
Carbon from Bamboo by Chemical Activation with KOH[ J]. Funct Mater,2006,37(4) :675-679 (in Chinese).
FFF KT, bk, KOH 36 bk m LR AT G M i il 4 SRAELT ). 2h Ak A44+,2006,37 (4) :675-679.

[9] ZHANG Huiping, XIAO Xinyan, YANG Lichun. Preparation of Activated Carbon from Carbonized Coconut Shell by K, CO,
Chemical Activation[ J]. J South China Univ Technol( Nat Sci Edn) ,2006,34(3) :63-66(in Chinese).
KV, R LA K COMGRERI &M ocin R [J]. m® T X F ¥R (HAREEM) ,2006,34(3) :63-
66.

[10] WANG Yuxin,LIU Congmin,ZHOU Yaping. Preparation of Mesopore Enriched Bamboo Activated Carbon and Its Adsorptive

Applications Study[ J]. Funct Mater ,2008,39(3) :420-243 (in Chinese).



1022 A 5530 %

B XV, - A5 L P e i i i B HC B PERERIE ST T . 2 s A4 4 ,2008,39(3) :420-423.

[11] ZHONG Zhaoping, ZHANG Jubing, GUO Houkun, et al. Bamboo-Based Activated Carbon for DCFC Prepared by KOH
Activation[ J]. J Eng Thermophys,2011,32(12) :2156-2159(in Chinese).
IR, sk A FRIEAR, 4. KOH TG AL il 4 BB AR AT [J ], A2 Mot 22 %2 3R, 2011,32(12) - 2156-
2159.

[12] Zhang B H,Ren J W, Gu X, et al. A Method for the Preparation of Activated Carbon Based Carbon/carbonaceous
Composites with Controllable Surface Functionality[ J]. J Porous Mater,2011,18(6) :743-750.

[13] Lua A C,Yang T. Characteristics of Activated Carbon Prepared from Pistachio-nut Shell by Zinc Chloride Activation under
Nitrogen and Vacuum Conditions[ J]. J Colloid Interface Sci,2005,290:505-513.

[14] HAN Lei, YANG Ru,LIU Guoqiang,et al. Texture and Hydrogen Adsorption of Activated Carbons Based on Hemp Stems
[J]. Chinese ] Inorg Chem,2009,25(12) ;2097-2104 (in Chinese).
i, il X, 5. DURFFSEIE Ve R T 450 5k S MERERIRESE ()], RAufe 5 52 3R, 2009,25 (12) :2097-
2104.

[15] MA Chengyu, XIONG Huizhen, SONG Xinshan. Preparation and Characterization of Eggplant Stalk Activated Carbon by
Zinc Chloride[ J]. Funct Mater,2012 ,43(3) :342-345(in Chinese).
R R, RS  RBNL. ZoCL ARG T FEFTHI 406 Tk ORAELT] . At 444F,2012,43(3) :342-345.

[16] LI Yanqiu, LI Kaixi,SUN Guohua,et al. Synthesis and Characterization of Activated Carbon with a High Mesoporosity[ J].
Funct Mater ,2011,26(2) :130-135(in Chinese).
BHOEK, BT E  INE A, . S LRGP i # 5 RAELT ] #7 AR A4 ,2011,26(2) :130-135.

[17] REN Ailing, WANG Qishan,GUO Bin. Structure Characterization and Surface Fractal Analysis of Sludge Activated Carbon
[J]. Acta Chim Sin,2006,64(10) :1068-1072(in Chinese) .
TEZF, FIR 1L, SRR, IS UE P At AR AE e R 40 E 0 [ ] AL 52 53] ,2006,64(10) :1068-1072.

Preparation and Characteristic of Activated Carbon from
Sawdust Bio-char by Chemical Activation with KOH

YU Junfeng”, CHEN Peirong’, YU Zhimin“** | PENG Shuchuan’, WU Yang"
(“School of Resource & Environmental Engineering ,Hefei University of Technology ,Hefei 230009 , China ;
"School of Science ,Anhui Agricultural University , Hefei 230036 , China;
“Hefei Research Institute of Environmental Engineering ,Hefer 230022 , China
‘Department of Biology and Environmental Engineering ,Hefei University , Hefei 230022 , China)

Abstract The activated carbon was prepared from pyrolysis bio-char of sawdust by chemical activation with
KOH. The influences of the mass ratio of alkali to carbon, activation temperature and hold time toward the
methylene blue adsorption on activated carbon were investigated. After this, the structure and properties of raw
materials and activated carbon were characterized by nitrogen adsorption, XRD and FTIR spectroscopies. The
results show that the methylene blue adsorption on activated carbon reaches to 255 mg/g at an alkali to carbon
mass ratio of 1. 5, an activation temperature of 750 °C and a hold time of 2 h. The activated carbon possesses
a large apparent surface area( Sy, = 1514 m’/g) and high adsorption pore volume ( V =0.821 c¢m’/g) with
average pore size diameter of 2. 170 nm.

Keywords bio-char,chemical activation,activated carbon



