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Adsorpting Pb>* and Zn?* from Acid Mine
Drainage by Coffee Grounds

LIN Hui, ZHANG Xiaopei, DONG Yingbo, ZHENG Qiangion
(School of Civil and Environment Engineering, University of Science
and Technology Beijing, Beijing 100083, China)

Abstract; Scanning electron microscope, infrared spectrum
analyzer and Zeta potentiometer are used to explore the
mechanism about the adsorption and the parameters effecton
the adsorption rate of Pb** and Zn?* by coffee grouds. Test
results show that the maximum adsorption quantity appears
when pH value is 4 and also 20 g « L ™! adsorbent is added into
the aqueous solution. The maximum adsorption quantity of
Pv** and Zn?* by coffee grouds is 5.49 and 12.38 mg » g .
The adsorption process reaches equilibrium after 4 hours. And
the adsorption process accords with the second order kinetics
model and Freundlich equation. The electronegativity of
coffee grouds increase while pH value raises and it reduces
after adsorpting Pb** and Zn?* . White particles appear on the
surface of coffee grouds after the adsorption process. FT-IR
spectrum indicates that the main functional groups includes
amide, ester and keto in the adsorption process.
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Fig.1 Effect of pH value on adsorption of
Pb** and Zn**
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Fig.2 Effect of adsorbent dosage on adsorption of
PH?* and Zn?*
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Fig.3 Effect of initial concentration on adsorption of
Ph?* and Zn**

2.1.4 WRFEstA]

5% 7105 W O P s ) 1 2 52 vl K% o 40 B
EHREEP . Zn*" 20 mg « L' 1 Pb*" 10 mg -
L7, pH{E 4, B MR INEN 20 g « L&A
T 5 25 52 % B B (6] %o ol e VR B PBPT A Zn T B
W , G5 SR AN 4 B,

B & 4 W LAE W 7E R M OB HEAT B RT 1 /N
P, TR B R A, 1~4 b IS A0F22,4 h ek
X Pt F1 Zn? T B FE R 0. 33 mg « g 11 0. 87
mg + g . 4h/J5 Wk B 4 A, o EE v X Pt A1



1368 H B K% %A RBER

ERVE

09

0.8F

0.7r = Ph2*
= 0.6F —— Zn*"
Y ost
o
E 04

S 03}
02}
0.1+
0 5 100 15 20 25
i A /h

B4 mHEzs Ph** #0 Zn?* IR ERI I
Fig.4 Effect of time on adsorption of Ph** and Zn**

Zn™" B B BRI R EE A AN A2 AR AR AL , B PBPT AN

Z®" BV 6 g e A B A B Bl AT
2.2 WHMERL

FIH Langmuir f1 Freundlich 578 (L= (1) #1
(2)) , X umufl g W i Po™ F1 Zo** B8R T HLE
PR E R 1 fros.

pe 1 | pe
Qi a S
log Q. = %bg e +1og K; (2

ZH 00 N B SP-A I A WR H B R T I B
BE,mg + L7 Q NP AR B E, mg - g 150 08
R Qu AR KB &, mg - g 57, K R
Freundlich % %%.

#£1 mmEEx Ph* 0 Zn?t &RIR M BRI IS B
Tab.1 Adsorption isotherm’parameters for adsorption of Pb** and Zn?>* by coffee grounds

Langmuir 578 Freundlich 57
e TR Qn/(mgeg b b/(L+mg™) R? n K R?
Pbzt e 5. 49 0.02 0. 82 2.17 0.42 0.97
Zn*+ MR 12. 38 0.01 0. 89 2.23 0.46 0.99
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mg + g 'l 12. 38 mg « gt R FIR R
TR R K i P2, 45 B R B R KR &
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Tab.2 Kinetics parameters for adsorption of Pb** and Zn** by coffee grounds

N - =R FEH RFAHY R
ERBEF % jfE A W—Zh hEEH R Qg g D = C 7
Pb%+ L 373 0.62 0.31 0. 999 6 #0 0.52
Zn?+ L 373 0.53 0.79 0. 996 5 #0 0.32

HI3% 2 AT, MR B Pb2 A Zo? B — 4%
B2 R BT 0. 99 L b ARIE W —S3h 2%
TREAIN Q ES BB K Q EHIRFHIE. U

EEREW, AR G 3 ) S AR A 0 R X
Pb> 1 Zn®* (R B E. ARE A0 0% B A 7 4 T
30 2 TET R PR A FLIE SR8 5 BN A, 1 2R 2 AT
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Fig.5 SEM images of coffee grounds of pre-and post-biosorption
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Fig.6 FT-IR spectra of coffee grounds

of pre-and post-biosorption
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