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1 Experimental

1.1 Materials
The blue coke powder was provided by a blue coke
enterprise in Shannxi Province, China. The industrial

and elemental analyses of which are shown in Table 1.

Table 1 Industrial analysis and elemental analysis of blue coke powder

Industrial analysis

Elemental analysis

Sample M, A, V., FC, C, 0, H,, N, S
Blue coke powder 2.15 1677  12.07 69.01 7288  0.32 1.06 0.88 0.61
1.2 Methods
1.2.1 Raw material pre treatment 1€ F K7 & 4 F

2~32 mmfY 22 % K, J3 5l 4 1.0 mol/Li¥ HCIF!
NaOHVF IR 12 hBRIK, B JS FHZRIR/K e 2 ik,

110°C 45 F FAEIL2S THR4E ( DZF-6053 ) 1112
h, B, .

1.2.2  Preparation of BAC YfEMFRILS oAb B 1
ZERARBEN B A A Ry e, K E T
AP (TCXT-1700) P 7EN2E YT 4351 in A
Z 600 °C . 700 °C . 800 °C . 900 °C. 1000 °C
1100 °C, #RJ5 &M NBUE CO,, i CO0i it N
200L/h, 1646120 min, TEfL 45 K J5 KM CO,, 1E
N OR3P Bl ¥ 0 28 5 0 B AT B Bt o i 43 1)
ICMBAC-600, BAC-700, BAC-800. BAC-900.

BAC-1000F1BAC-1100.

1. CO, Steel cyiinder; 2. N2 Steel cylinder;

3. Valve; 4. Flowmeter; 5. Thermocouple;

6. Tubular furnace; 7. Quartz reacto;

8. Raw material; 9. Emperature controller
Fig.1

1.2.3  Characterization of prepared BAC W% (Y)
7 5 R BT b S o R (R
GB/T7702.7-20081M 5 o N Ff /150 B <6 1L £k JH 4= 11
Sl ) B A (5% [ 35 5 2y W ASAP2420%8 ) 1
TIKFA T IGE . HR AR BETEI R 58, &

CO, activation device
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2.Results and Discussion

2.1 The iodine adsorption value and the yield of BACs
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1— Todine adsorption value 2— Yield
Fig.2 Effect of activation temperature on the

iodine adsorption value and the yield of BAC
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2.2 The pore structures of BACs
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Fig.3 N2 adsorption isotherm of BACs
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Table 2 Pore structure parameters of BACs

Sample Sur S Via Vi v d..
/(g /(m+g") Jem' g fem' - g I % /nm

Blue coke powder 7.77 - 0.025 0.002 7.62 13.05
BAC - 600 75.50 48.22 0.059 0.029 4938 3.119
BAC - 700 93.59 62.30 0.076 0.039 51.52 1.469
BAC - 800 126.60 84.99 0.089 0.049 55.06 2.822
BAC - 900 24744 190.50 0.130 0.084 64.52 2.104
BAC - 1000 636.91 457.40 0.363 0.201 68.87 2.28
BAC - 1100 503.40 407.50 0.238 0.164 55.50 1.89

R A5 ] B 2R Ak 2= F N AL 22 G 2 (TU-
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Fig.4 Pore size distribution of BACs
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Fig.5 SEM images of BACs: (a, g) BAC—600; (b, h) BAC-700;
(c, 1) BAC—800; (d, g BAC—900; (e, k) BAC—1000; (£, 1) BAC—1100
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Fig.4 FTIR spectra of BACs
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where C* is active point in blue coke crystallites; ()
is adsorption state.
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Fig 5 .The variation of pore structure in CO2 activation
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Study on the Temperature Effect of Activated Carbon Prepared by
Blue Charcoal with CO, High Temperature Activation Method

JIANG Xu, HOU Dang—she, ZHANG Juan

(Research Institute of Energy and Chemical Industry, Xianyang Vocational & Technical College, Xianyang 712000 China)

Abstract: The paper studies Blue coke—hased activated carbon (BAC) was prepared by means of CO, activation with
disused blue coke powder as raw materials at high temperature. The influence factor of activation temperature was
focused on. The pore structure and surface chemical properties of BAC sample were characterized by cryogenic N,
adsorption techniques, scanning electron microscopy (SEM) and fourier transform (FTIR), and the activation
mechanism was also tentative postulated. The results showed that the CO, activation benfited a more developed
microporous structure, and the yield of BAC decreased as well as the iodine adsorption of BAC increased first and
then decreased with the increase of temperature. The N, adsorption—desorption isotherms revealed that the optimal
moment of porosity development was 900—1000°C. When the activation temperature reached 1000°C,, the maximum
Brunauer Emmett Teller ( BET) specific surface area and pore volume of BAC were 636.91 m* + g and 0.3627 cm’ *

o', respectively. The BAC exhibited type I adsorption isotherms to characterize that the structures of materials were
both microporous and mesoporous. The FTIR results indicated that BAC surface contained large amounts of surface
functional groups such as hydroxyl, ester, ether, carboxyl, and so on. The content of them decreased with the increase
of temperature, but the species had no apparent correlations. CO, activation was a process of partial gasification
reaction between C and CO,, which began from the active sites in surface of BAC, and reacted continuously from
outside to inside. With the increase of temperature, radial hole—making function function happen first, then transverd
hole—enlarging. In addition, in order to form a large amount of microporous, the radial activation was the main
controlling process.

Key words: blue—coke powder, activated carbon, activation temperature, CO, activation





