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Adsorptive behaviors of activated coke towards aquatic mercury
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Abstract

static adsorption experiments. The adsorption process was found to be best described by pseudo-second-order

Activated coke was facilitated as an adsorbent for the mercury wastewater and characterized via

model. The maximum adsorption capacities occurred at pH 5, and high removal can be ensured despite variation
of ionic strength. The Langmuir maximum adsorption capacity for Hg ( I ) was 412. 1 mg/g. It can be drawn
from the FTIR, Zeta-potentials analysis that the adsorption of Hg( Il ) on activated coke result from both physical

and chemical effects. And activated coke is thus inferred to be an economic, effective and stable adsorbent,

which would favor the treatment of mercury effluent.
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FRECS0 mL 39T SRS B 1 = AP, B S mg 1%
BOE IR0 K = A0 I 55 5 4, B TE R R R b 25°C TR
PR3z , 38 Ry 150 v/min, 15 h J5 BRI H7 .

W BT 26 i 2 S 56 < B T — R 41 Hg ) B ok B
£ 0 ~30 mg/L i Hg(NO, ), I (pH 5, B 1 i
J£ 10 mmol/L KNO,) ., 458 100 mL {57 , & T 37 5
B =, R85 mg MRS R PR S
pH B 7~ 5 52 1 S 56 AH [+

JI A S 0 P ACT AT 2 56, DA O 552 36 B0 1
W

2 HRSWIR

i T R

B¢ S A R B e R OT R AR I AR
BoArAE " . SRR E G A CON A H 3
Pl T R 1 5T o 41 B B a3 il ol 34.10% 0. 32% Fil
0.54% . &l 1 A& 2 A 0, 3 A 5 BN A0
ZALEER A FL(2 ~ 50 nm) FIKFL (> 50 nm) Z5 4
Kk, AR R AL S (0 ~2 nm) . £
BET £ 5 i1 5 15 3 3% 15 £ 10t 6 1 AL 193.7
em ™ FHFLAE A 2.8 nm, fLZ K 0. 18 em’/g, E
W7 2o R W B ) B L AR A3 A R 20 T S TR Y
D22 A fLES MR i i, S A ) T 9 WRE 76
B 350 P9 30 B A AN T B, i Hg ( 1) B 5 i A AL
gERg R T BT DR A O AR v T AR
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&1
Fig. 1

PR TEM 4

TEM image of activated coke
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diameter distribution curve of activated coke
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BB 2 107 B B AR AL Xk g AT IR ST, W 5
0.1 g/L,pH 5, B Fi A 10 mM KNO, , 35 $f 8
160 r/min, WA 3 FroR , 16 P 50T A [F ) 46 vk B
(1) Hg (10 B3t BESAL, #R AT 0 2 S B B, 23
PR 20 B B R0 G2 1 - B B o AR SR 1B B, i P
FEXF Hg 09 W B & Pkt B, LA Heg (1) B9 40 4 vk B2
1.0 mg/L iy ], 3 P £ 7 W B 9 AT 200 min
14 W Bf 2 A 3k 21 4 0 BfE 6 ) 90% DA E o — A
N — W B AT He (1) 851 i R 1w 1% o 591
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x1

THT % 2 5 - 249 0% RS A ok 2 22 1] 458 vy ) 22 (0 00 e 2
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Fig.3 Hg (Il ) adsorption kinetics curve by activated coke

W Bt 3 1 F & S #

Table 1 Parameters of adsorption kinetics calculated from two models

PGB SRR g, =g, (1-e M)

[Hg(II) ]y (mg/T)

MR B F R q, = kyqit/ (1 + hyq,t)

q.(mg/g) kl(minfl) R? q.(mg/g) kz(min’l) R?
0.2 1.79 0. 101 0.969 1. 86 0.092 0. 988
1.0 8.62 0.014 0. 985 9. 64 0. 002 0.99%4

2.2.2 pHABTREWZ "

Kl 4 Br7s A IR) pH B B 1 o B I 35 11 2 %) Hg
W B ) 52w Heg (1) B R0 46 W B2 2 1.0 mg/T, W
BESR A 0. 1 g/L, 4 $4 3 BE 160 rpm , - 4 i} [7]
15 h, VW pH 235008 3.5 F 8. Fv R I8 5 o J&
P55 7R S KNO,, & 7 38 & 70 5 5 1 mmol/L, 10
mmol/L 100 mmol/L F1 1 mol/L, Xt iE MK,
A BT T W B A B pH S AL A 2 A AR

Mo WX He 190 ft 2 & 7E pH /N T 5 I Fifi pH
Th B TE R 1 AL pH S 4b, pH 4822 T) 5,
W BfF 5 5 S T R R

KIS sy Hg (D) (1.0 mg/L) 7EATR pH &
B B 25 R . AT LLE th, #E pH <5 ), Hg
(D) M EE N 3 Fl, B Hg(OH), (aq) Hg"* Al
Hg(OH) ", K% pH Jhwm ,Hg(OH), (aq) It % H 4l
BT, B pH >S5 I, Hg(OH), (aq) i Ky B —
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BEL 1 B AT 20 0% B 50 0 0 =2 A S L v
pH Jhi, s Frd 5 059 H 556 4, e
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F 5, KK Y855 T A R, S0 M £
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fE pH 3 ~5 JE N E Heg( 1) IES P 5 FE 2R
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Influence of pH and ionic strength on Hg( I )

adsorption by activated coke
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2.2.3 EMFBEL
Bl 6 Fr /s o i Pk AR He 1 fif i 2o T ke

U A& AF N pH 5, il B 25°C, B T8 E N 10 mM
KNO, , W i 57 45 i 4 0. 05 ¢/L, 4 $ 2 J& 160 1/
min - f(A] 15 ho

350
300 F
S 250 F
g
B 200 b
& 0 b R
= LangmuirSFiii 26457
= 100 ; FreundlichZ5ii 26570
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0 L A A L M )
0 2 4 6 8 10 12 14
TR BE(mg/L)
K6 i rEgE He( I ) Aoy b 45 R 2k

Fig. 6 Hg( Il ) adsorption isotherm by activated coke

4y #) F Langmuir I Freundlich 4§ i £k #&
RIS A S B e, R B BB TR 2, AT
PAF ), Langmuir 55 it 28 465 70 n] DL A 40 5 15 1
Faxt Hg 109 W R, o5 R IR B 3 402 412, 1 mg/g,
1M Jenny 55 ) Y A il 2L i &1 77 4 ] 4% 1 35 2 X
He B8 W (i 25 12 7] 35 112 mg/g[m , Stenphen Fl Ka-
divvelu F FH A= 1y 5 i) 45 19 1 4 3¢ % Hg A 1 01 0% B
KK 94.4 mg/g F1 55.6 mg/g” | Gomez
SR SO, N HLS FE R IR R I T AT et
Jei k) He Y W B 75 5 3K 21 345. 8 mg/g. AWFFE AT
FHE PR R X Hg 1% I B 25 o 136 1 5 7T 5 35 1 e R 0
3N Z KRR AR A, by S BR RE FH 7E 5 Hg
JEK i T8 S A 1) i e R

x2 FEUHERMEBEUESH
Table 2 Parameters of adsorption isotherm

calculated from two models

Langmuir model Freundlich model

0=0,,.LC/(1+LC) Q=Fc”
Q. (mg/g) L (L/mg) R? F N R?
412.1 0. 44 0.969  12.2 1.4 0.868

2.3 WRBHALEHIER

WG VR fR W EE Hg C 1) A9 AL, ) 204
JEIEWEIE T WM He (1) R Je 2 10 ) B AE A1 22
e, ERANE T FroR o I PR AR B B A R
3550 ~3 250 cm ' il 1 260 ~1 000 em "' f 2 4b W i
B, ) BIR R B K —OH  C—O0 MM 4k ah ™
T AIbE ke 9 C—H By X BK 5 A X B 46 I 20 18



%05

2% AR A 0 M R X K e SR A R R 4 A

1903

3000 ~2 800 em A5 i KU W i, H ok AR S R Bt
761383 em ™' b A — o — W i 0 g X ke
WG PEFEAE R He (11) J5 A% D, & 0I5 1 FE R T
C—H Wz (3000 ~2 800 cm ™', 1383 ¢cm ') 7E
W BfE Hg J5 78 45 B 2R 456, 22 HiF % SCHR bt A 28
B, B B C—H AT REAE g 0 R 5 S
He (11) 456, DI K 22 W52 BfE A 3 1k 45 3R T . T AR
S TR ) 2, T A A — el R At A B
TR A e 56 A1 kL, BT DL o T2 AF AE ) C—H AT AE
Hg (11 ) A W B ack 2 v 4% B B4 T .

(1

2

560 1 OIOO 1 5:00 2 OIOO 2 SIOO 3 OIOO 3 5IOO 4 OIOO
B (em™)
&7 WEVEEEXT He (D) MR A (1) F00% M S
(2) ML E 5
Fig. 7 FTIR spectrum of activated coke before (1)
and after (2) Hg( II ) adsorption
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1 22 i L RS R Bl pH AZ b B OO, B =S R
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N 0.1 g/L 2 RUNIE 8 Fron . WG PEAEAEAE pH T
RO IERAL, M5 pH Th e B — E 72 B R W #
TR PR AR SF AL ATE pH S ZE AT, 9 SOk E
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Fig. 8 Zeta-potentials of activated coke before and

after Hg ( Il ) adsorption as a function of solution pH
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