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Adsorption research on blue coke-activated carbon modified by
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Abstract: Blue coke is a kind of high—quality and cheap raw material for activated carbon( AC) production because of its high fixed—car-
bon content , chemical activity,as well as the rich microporous structure of low metamorphic coal. However, the properties of AC prepared by
blue coke powder,such as pore structure irregularity ,low surface area,disordered pore size distribution,and limited surface chemical prop-
erties, limit its application effect,which can be made up by chemical modification.In this paper,the affection of blue coke—activated carbon

(BAC) modified by organic acid inorganic acid on the pore structure and the surface chemical properties was investigated. The BAC
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was modified by nitric acid, phosphoric acid, oxalic acid and acetic acid respectively. By using iodine adsorbed, cryogenic N, adsorption
techniques , scanning electron microscopy( SEM) , and Boehm titration, the properties of BAC were studied, and the adsorption of coking
wastewater was carried out.The effects of modification on the adsorption behaviors of coking wastewater onto BACs at different temperatures
and amount were researched ,and the adsorption isotherms experiment has been studied by Langmuir model and Freundlich model.The re-
sults show that the active point with high affinity on the surface of the modified activated carbon is enlarged due to the etching of acid,re-
sulting in the decrease of the iodine adsorption value,specific surface area and pore structure parameter. , And because the high active car-
bon atoms on the edge of activated carbon will combine with oxygen atoms to form oxygen—containing functional groups after being oxidized
by acid, the content of oxygen—containing functional groups on the surface will increase ,and the stronger the oxidizing acid is,the more ox-
ygen atoms are,and the oxygen—containing functional groups will increase most obviously after nitric acid modification,and the number is
2.41 times as many as unmodified. The adsorption test of coking wastewater shows that the adsorption effect of the acid modified activa-
ted carbon on coking wastewater is obviously better than that before modification,among which the inorganic acid is better than the organic
acid, and the best adsorption effect can be obtained when the nitric acid modification and the COD removal rate increase to 31.34%
at most.This is because the pollutants in coking wastewater are mainly organic pollutants with large molecular weight and molecular diame-
ter,and the acid modification makes the average pore diameter of the activated carbon based on Lancan increase, and the proportion of
the medium and large pore increase, which is conducive to the adsorption of the organic pollutants, and the oxygen—-containing function-
al groups added on the surface of the modified activated carbon also improve the hydrophilicity of the pollutants and the affinity to polar or-
ganic matters.The isothermal adsorption test shows that when 4 ¢ BAC-N is added into 50 mL coking wastewater in 90 min at 318 K, the
COD removal efficiency reaches to 86.79% ,and the adsorption process is in accordance with Langmuir model.
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Table 1 Proximate and ultimate analysis

of blue—coke powder

TAb5y T/ % TCE T/ %
Mml A ad le Fcad le Oml Had le SI yad

2.15 16.77 12.07 69.01 7288 032 1.06 0.88 0.61

R AR IR KR A B PG 3 s Ak T A PR 54T
swl JEJK pH=8.74,COD A A (NH; -N) Wy & &
434 3 604.303.15 .911.26 mg/g.,

1.2 ZREFEROFE

R FETE M i K 28 G AR A il
AR FEIE S BAC-0,

1.3 BAC-0 Byl%

298 K T, ¥ 10 g BAC-0 A% 50 mL ¥KJE K
1 mol/L i B2 | W TR . % IR A & MR % W P, 100
r/min 25 N IEE R KB IR 4% (HY -8) 1 E % 4
h, S8 S TR A, B 435112 BAC-N BAC -
P BAC-0X .BAC-AC,

1.4 £ 1k B 7k R bt

MO £ 2 . 298 K100 o/min 543 F,5 g
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R 50 mL FEALIEK 4 b, BB R BORE , 5
W B FS 27K Y COD, F4%20 (1) 315 COD EBRF r,

Cy ~ Ce
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198

GB/T 7702.7—2008 { 4 J5t ks I 1 o 3 46 J7 1%
W BRHE I Y I, ISR Y Fa2 el M TS 5 =2 L
T, ¥R FELE 150 °C.0.001 kPa FHIEZS 3 h
J& , F 25 22 sa AU 2%/ 7] ASAP2420 4 [ 3l 4 B
BRHSGHEAT N, WS/ G Bt 58, IR BET A28 3153
SR AL, I BIH AR B LR R, T- Rk
FIAL LR AR A LR R RIEIE SR H JSM -
6700F 7414 FE - b OB DU, 8 488 5 18 i At
BB FEEAE T G L K R w1 i AT
WEE, FT Y E B8 A & &8 H Boehm i 2 I I 5
FEALE K ) COD #% GB 11914—1989 { /K Jii 1k ¢ 75
AEIE  ERIRERE)E

2 HR5ITiE

2.1 BUMEXT = EE MR MR 20
2.1.1 xILEHE TR

22 B HETEME R O R RO FLES F BB 2,
H12¢ 2 RIHT, e O Bt 1 B LU 3R TR S ey K
fLELRMEAR S, LV, A ILILE V. 55
BRI R BE R B, Horh BAC-N Fl BAC-0X [&1i%
W, X —JrmE TR T aS LRI
AT A TG A & A SR, o H e s B 2 ok, (7
LIS, Kb fLsi RFUE AL, BT 22 R A B K
IYEER XTI IR Ay 2 1 K ZE G AL e B 2 A
TPEBC R KR K o 2 B AU F Vi, Xt 2 fin ok
FLESFRITS . Tt HR B M R0 S Ak T o A RS TR
2RISR 9 BAC-N FLZ5 9 2 BUR A R i 45 K, i
FALi/N(81.35%) . Bk BAC-0OX Ab, s )5 #4 %t
FIRFLILE S a(a=V,,, / Vi) T HBCERTE
iy NS IS ] e R b B e DA N OB
PERUR AR OB I AE K e S SR 1 0t th 25 4T
B A1 I FE R FLBR, (X — 3 FLAE FH 1 R AR
T M B AR EEH 22 BRI S BN LS SR
(P 7 N = W A Al o< R = W = 42 R VA
Az L) a3 E AL, A 75 P e 1Y) B 3 T AR
FLZRU /N A R AR, R A R M S A
T (B0 i FL S AR 2R A e I 8 33K 2 PR ol 7
R I A BOR i B 2RI, RO A iR ot i
HIE R 3 d A, 3 2 o 1A B B R T PR A AL B PN
SRR L 3 JE AL IR, i AL S5 H S ECT %
HR BAC-0X 1 L R AR G L E5 1 S HmAR, (HI
R AL RWAL N 35.78%
2.1.2 R EHHRAZH

PR S 2% o SR M R A SEM RGN fE 1 T



www.chinacaj.net

FERIRSE AL TOOURR A 2 2 BRI M o S X FE A0 B2 7K (14 02 RIS 2020 4E55 4 1
x2 BETEEZREEERNERESH
Table 2 Property parameters of BACs before and after modification
e Sper/ Spiers”’ Vigt” Viero” ' VLA A,/ TR Ve Aot
(m*-g")  (m*-gh) (em’-g') (em®-gh) nm (mg-g™")

BAC-0 641.84 469.17 0.372 0.201 50.06 2.22 838.75 — 16.64
BAC-N 519.67 341.09 0.298 0.158 52.85 2.39 612.33 81.35 2.16
BAC-P 601.47 401.95 0.339 0.186 54.90 2.32 776.22 89.35 3.53
BAC-0X 504.34 273.47 0.352 0.126 35.78 2.85 600.24 92.56 6.98
BAC-AC 625.13 404.55 0.366 0.187 51.14 2.34 792.98 90.67 5.91
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Fig.1 SEM photographs of BACs
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Table 3 Concentration of oxygen functional groups
on the surface of BACs

. WIS, MEEARY R A i
M (mmol-g ) (mmol-g)  (mmol-g™h)
BAC-0 0.075 4 0.058 5 0.178 4
BAC-N 0.386 2 0.221 4 0.609 1
BAC-P 0.197 2 0.137 1 0.316 3
BAC-0X 0.257 1 0.179 8 0.412 4
BAC-AC 0.158 7 0.125 2 0.299 1
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TR0 T AR T AR B S R Y AR T £
HIT5 G o F B B, 2% o SR T Ak T B 90 min
FEA A B W BFFSF- 7 , COD 25 BRI A .
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Fig.2  Effects of modification condition of BAC on adsorption effect
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Table 4 Adsorption isotherm parameter for coking wastewater onto BAC-N

Langmuir Freundlich
IE/K
qn/(mg - g™") a/(L-mg™") R Ky n! R
298 196.89 2.25x107* 0.985 54 0.006 81 0.379 4 0.9323
308 204.08 4.97x107* 0.989 24 0.000 60 0.350 3 0.9810
318 206.56 5.32x107* 0.985 52 0.032 06 0.438 5 0.930 0

HH3R 4 AT, FEANTRTRBE T, Langmuir W FHAC A JEIRRT Bt A R L 32 F) e R R ) e R TR

X BAC-N IR 2K 055 T B2 041 43 40 S
LT Freundlich #58Y  ffr DLW B3 72 )8 T 28800 1
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