527 B2 W w = it ¥ 5 I W Vol. 27 No.2

2007 4 4 1 Chemistry and Industry of Forest Products Apr. 2007

B o 1 R SR T M 1 ) S T 5

TE5, Fal Ak, Rue#, ¥ 4k, T, X8

(PERLAFFRE KL T RFR; BRARLE #hFE TR
FTEFAMERET, T4 dx 210042)

W OE: UHFARMRABEREFL AFT PRILAZOFEERL A ZEEMLE £
70 % , 3P A 3R AL 210 mg/g, AR M AE 1 100 mg/g w4 b, T LA % 132 g/L, 3% E 95 % »L
Lt EASsAmAF LA E(R, <2.6nm), A BT 86.3 %, E A& Tk kB EAH A AR
A, AR LT R TRSBERNE EAIBRPALTAALAS AL ALELRESF T LB E %R MY
MEFTARER AARLGIRB P T AL R BEAA TEBLIG P HILEMN, ELBEGRZ(>500 C)4EHFIL
FEFERILT ORI, FRTRARS T LR mELN AR BEEERGERPANLTERFIRS,

XER: HEBREERERLE;AEAA

thE 4 %S TQ424. 19 SCHRARIRAD A B HRE 0253 - 2417(2007)02 - 0036 - 05

WANG Zhi-gao

Study on Preparation of Granular Activated Carbon from

Bamboo Sawdust Activated with H,PO,

WANG Zhi-gao, JIANG Jian-chun, DENG Xian-lun, CHANG Xia, TONG Ya-juan,LIU Han-chao

(Institute of Chemical Industry of Forest Products, CAF;Key and Open Lab. on
Forest Chemical Engineering,SAF, Nanjing 210042, China)

Abstract: Granular activated carbon ( GAC) was made from bamboo sawdust by activation with H,PO,. The properties of the
product are: decolorization of caramel A 70 % ; methylene blue adsorption 210 mg/g; iodine number > 1100 mg/g, n-butane
working capacity (BWC)132 g/L; abrasive resistance >95 % . It exhibits a high percentage of microporosity and mesoporosity
(R, <2.6 nm) ,amounting to 86.3 % , which can be applied to decolorize and refine liquid, and recover gasoline vapor. Effects
of affecting factors in preparing process, such as temperature and time of kneading, with or without air participation during knea-
ding, and activation temperature on the properties were investigated. It was found that air participation in reaction during knea-
ding contributes greatly to create a high percentage of microporosity and mesoporosity, and increased activation temperature ( >
500 °C ) can lead to develop micropores. Moreover, with improvement on kneading and adoption of catalysts, both properties and
surface smoothness of GAC were improved greatly.
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Table 1  Effects of preparation technology on the properties of bamboo granular activated carbon( GAC)

e ALI R B BURHHE
kneading technology AV IR RE /G 15 WA / A TRARH B R/ W/ i/ Y
%55 WL PRI e (mgeg) T, mwe BE
No. s D) {2 /min | 255 activation (mg-g” ) decolorization iodine (g:cm™) (g-L™") eorasion
M /%Y /min 22 temp. methylene blue density g% resistance
oil temp. time air adsorption of caramel A number
1 130 210 J& no 450 157.5 60 806.0 0.34 83.4 96.5
2 130 130 ﬁ 450 202.5 70 999.7 0.32 110.0 97.1
aerating
3 150 150 JC no 450 180.0 70 907.4 0.31 96.0 96.9
4 150 90 ﬁ 450 202.5 70 934.7 0.31 113.4 92.7
aeraling
5 150 120 ﬁ 450 202.5 70 936.8 0.31 112.0 88.8
aerating
6 150 130 ﬁ 450 202.5 70 940.2
aerating
7 170 90 JC no 450 157.5 70 814.0 0.36 85.2 95.5
8 170 45 ﬁ 450 202.5 70 987.2 0.32 111.0 89.4
aeraling
9 170 45 ﬁ 400 202.5 70 864.0 0.32 98.7 86.4
aerating
10 170 45 7E 500 210.0 — 1090.0 0.30 90.6 91.3
aerating
11 170 45 ﬁ 550 202.5 — 1090.0 0.31 89.6 93.6
aerating
12 170 90 ﬁ 450 210.0 70 1105.6 0.31 132.0 95.8
aerating
13 190 35 JC no 450 172.5 70 945.2
14 190 30 ﬁ 450 195 40 985.9
aerating
15% 170 90 /ﬁ 450 270 >100 1000. 3 0.34 120.0 95.9
aerating

1) S Jm#A4id 5 HLAY 5 HIH I I temp. of heat transfer oil to heat kneader; 2) Sy 445 T & 21 31 1 58 Ji ) 2 53 B0 85 A9 I 1] time from start to
the end of kneading; 3) fil % T2 W 528 12, {0 B A J8 same technology as No. 12, but bamboo sawdust is replaced by wood sawdust; #
=" AR, Tk E f " —" means too low to determine; %S D UKL G 1k A Y , 1% 45 45 JC % I & blank means unmeasured due to be
hard to mould
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Table 2 Pore distribution data of GAC samples of bamboo and wood

SE e 12 A 5T FURE I P A B SEU 15 AR BT FIURE I P AR B
No. 12 bamboo GAC No. 15 wood GAC

R,/nm AV/(pLl-g™") AV./V. /% R,/nm AV/(pLl-g™") AV./V. /%
9~11 7.9 0.8 9~11 8.7 1.0
7~9 15.9 1.6 7~9 18.0 2.0
5~7 30.5 3.0 5~7 38.5 4.3
4.2~5.0 14.9 1.5 4.2~5.0 20.5 2.3
3.4~4.2 29.2 2.9 3.4~4.2 43.5 4.9
3.0~3.4 20.8 2.1 3.0~3.4 38.4 4.3
2.6 ~3.0 20.1 2.0 2.6 ~3.0 40.3 4.5
2.2~2.6 33.1 3.3 2.2~2.6 65.7 7.4
1.8~2.2 45.9 4.6 1.8~2.2 76.4 8.6
1.6 ~1.8 32.0 3.2 1.6 ~1.8 39.2 4.4
1.4~1.6 45.7 4.5 1.4~1.6 44.4 5.0
1.2~1.4 106.5 10.6 1.2~1.4 110.1 12. 4
1.0~1.2 167.4 16.6 1.0~1.2 77.8 8.8
0.9~1.0 103.2 10.3 0.9~1.0 54.9 6.2

< 0.9 334.0 33.2 < 0.9 213.2 24.0
XAV, 1006.8 pL/g XAV, 889.6 pnl/g

T AS; 1328 m?/g T AS; 911 m?/g

)R, — IG5 B FL 242 pore radius of activated carbon, nmy A V,— i P k& — &2 FL 4% 71 [l 4 A9 FL 28 L pore volume of certain pore width of
activated carbon, wl/g; AV,/V,—¥f ¥ #: — 5 FL 4% 3 [l P9 19 FL 25 ALY 1 43 3K pore volume percentage of certain pore width of activated
carbon, % ; ¥, A V,— %M 5 1 S FL 25 total pore volume of activated carbon, wl/g; ¥ A S, — i ¥ 5% 19 3 L 3 T B total specific surface area of
activated carbon, m?/g
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533.8 pL/g; M KAL(2.5 nm< R, <25 nm) i [l 4 FL 2B, A7 32 0RE I P 7 139 /g, BE AR J5 JB0RE 16
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3.1 DAATIE A TEORE, SR P i IR ik ) A5 UKL TG M AR T AT I . 7R A B H R S R B 210 mg/g, A PR
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1. FLEFF 4R integral distribution curve of pore volume; 2. FLZA T 12 differential curve of pore volume
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Fig. 1 Pore distribution of the GAC samples of bamboo(No. 12) and wood(No. 15)
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