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Adsorption Characteristics of Phenol Compounds in Water by Activated Carbon
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Abstract: The adsorption characteristics of phenol, p-chlorophenol and p-nitrophenol in wastewater by activated carbon fiber (ACF) were
studied. The surface properties of ACF were characterized by scanning electron microscopy (SEM). The thermodynamic characteristics and
mechanism of phenol, p-chlorophenol and p-nitrophenol adsorption on ACF were investigated by using the bottle-point technique. The results
showed that the adsorption speed was fast, and ACF had good adsorption properties when pH < 7. On the same condition, the order of removal
efficiency were: phenol (87% ) < p-chlorophenol (96% ) < p-nitrophenol (99%). All the adsorptions are physical adsorption, and the
adsorption process were spontaneous exothermic reaction. All the adsorption isotherms can be well represented by Dubinin-Radushkevich
equation and the sorption process were spontaneous exothermic reaction.
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10~ 20 0.04~0.06 1107 1.766 0.547 1146 83.9 6.1 6.2 3.8

2.2 pH R B R 52 W)

16 20°C, pHAEZF 0 14 3+ 54 7+ 9+ 11. 13 11
FAF N A ACF X5 Wy 2R W) o 1) W B 280K DA 4%
pH [R5, 45 B 3.

b S 56 0] 0T, ACF A pH A %8038 1Y) 2% 1l g
77, 43X 3 Bl I K K pH < 3 B, H 7K ) pH < 3
pH7E 3 ~ 11 I, tH7K pH 4 5~ 9; pH > 11 I, HiK
pH> 11. & 3 A HH, 7E pH < 5 KT &L N, ACF X



2864 B 294
P RV AE 20°C, pH A 5234 200 r/minff 4%
100 |- e N . - \
ool PR ARG AR T JE 0058 ACF XX 3 Fli 2K 4)
L TR LB SR R 5
e 70 100 " Y S — < —
Jzig 60 L o5 |- ’h._/—‘.?—Q‘.
50 -
sl Fm . 90+
—o— WEEB é i'\'_/./,/—-——-
301 _a RHERE % s
20 L L I \ ! | X
0 2 4 6 8 10 12 14 80 |
pH{A —u— ¥
| —e— XMEAEM
BU —a— xIRERR
B3 pHEMNERENZIE
Fig.3  Effect of pH value on the removal ration 70 0 20 40 60 80 100 120 140 160

X3 i 2R BT I 25 B AR AR v, 25 BRSCR 2 0 i
BEIRMY > 0 SR > AW s 17 24 VAR i e I, 25
PRACR SRR B X 2 BLR R A @ I e ACF
(1) Zeta HLAZ CHLE 4) 0] LUK IR, 24 WH pH {H > 3
I8, ACF R 1ty 7, I HLBEAE % pH (E 1 35 K
ACF % [H1 1 7 F 1 328 97 3 DR 56k T 8 1 3 0 S AS 19
X BE 2R W ok U, FLAE 25°C W I pK, fEH 2 Ak
9.94.8.48.7.15, >4 pH i < 5 B, 'EATE L LLI> 1B
AAFAE; 2 pHAH > 5 B, 3X 3 Ty 289 Jot 23 7K it Bk
e SRR B 8 1 ) T 3R T AR K ACE SR, H
TR AR B RS 1 TR A AR R LR 7 PRI
ACF X LL73 1 TE XAFAE (R 3 A0 50 (R W B e g sz
TR T LAY RS 1 T8 A7 1 M A 54, P DA 4 %%
VAR AR IS s ACE X 2R A 5 1) 1) 25 B ROR SRl

MR

20 -

Zeta AT/ mvV
I
=)
T

4 pHEX ACF RH Zeta FE LRI ST
Fig.4 Effect of pH value on Zeta potential of ACF

2.3 R ST e 5o W2 BT £4D 5% W)
B ACF 20 AN 1 2K fy « 6F G2 19y X A ik R

t/min

B 5 O R 8 3 5 PR 2R B9 $2 0

Fig.5 Effect of adsorption time on the removal ration

H1E 5 BT WL, ACF XFIX 3 1 24 49 J5 1 Wt e s
ZRABARPE, 1 min PRIV PR S il P AT 1000 R0 R 5 (1)
99% LA I, W Bt 30 min JiT » 5t 2 A IA B -7 . i B
X ACF HIRAERT 51, ACF K 1A K3 1) fl AL HLALFR
BT O TR0 XAl ACF HAG XNy W
P 2 R R 3 R R PR A R
2.4 ACF FIEPEZRAT 2 BR R B0 b

5 20°C, pH K 5 F33 0 200 v/min - W B I T 2y
1 h AAE T ACF FRRIRIE PR R XTIX 3 B i 1) 2
BREFEWE 2.

%2 ACF FIEMERIT 3 FEA LY R AR BT EL/ %

Table 2 Removal rate of phenol, p-chlorophenol

and p-nitrophenol of different adsorbents/ %
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Table 3 Parameters and correlation coefficients of different adsorption isotherms
o T
W B 5 H;LKX Langmuir Freundlich D-R
gu/mgrg™" K, /Lemg! R? n Ky R? Wa/mLeg™"  E/kJ*mol ™' R?
293 121.07 0.057 0.978 2.491 17.17 0.991 0.331 15.13 0.999
ENU 303 118.06 0.051 0.980 2.459 15.81 0.991 0.321 15.47 0.998
313 115.47 0.045 0.963 2.425 13.91 0.996 0.299 15.80 0.999
293 222.72 0.145 0.981 2.640 43.64 0.976 0.424 15.15 0.995
SR 303 219.78 0.123 0.982 2.572 39.70 0.980 0.419 15.36 0.996
313 215.52 0.107 0.980 2.505 36.06 0.986 0.413 15.58 0.998
293 279.33 0.611 0.958 3.757 112.28 0.985 0.361 18.10 0.997
T R Ty 303 272.48 0.600 0.943 3.698 108.10 0.992 0.357 18.54 0.999
313 271.00 0.503 0.942 3.626 102.40 0.991 0.355 18.80 0.999
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Table 4  Thermodynamic parameters of phenol, p-chlorophenol
and p-nitrophenol adsorption on ACF
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