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Study on copper—containing wastewater treated by bio—modification of corn stalks

SONG Xiao—xiao, REN Bin—qiao’, ZHAO Lu-yang, JIN Yu, OUYANG Feng—ju

(Institue of Advanced Technology, Heilongjiang Academy of Sciences, Harbin 150020, China)

Abstract: In order to solve the copper ion pollution in water and the utilization of corn stalk, the Aspergillus niger was used as a modified
microbial inoculum to produce bio—adsorbent by means of solid—state fermentation of corn stalk. The effect of adsorbent addition (0.05~
0.30 g), initial solution pH(1.0~6.0) and initial concentration of Cu( Il ) ions(10~200 mg- L") on the biosorption capacity of the Aspergil-
lus niger—modified corn stalk (ACS) were investigated. The results indicated that the maximum biosorption capacity of ACS to the Cu (I )
ions was 33.6 mg-g™', which was 2.65 times as many as the maximum biosorption capacity of the raw corn stalk (RCS). Comparing RCS and
ACS by means of scanning electron microscopy (SEM) and fourier transform infrared spectroscopy (FT-IR) , the results separately showed
that ACS had rougher surface, and had more free hydroxyl and carboxyl groups , which explained the increase of Cu( I ) ions absorption.
Biosorption kinetics and biosorption isotherm of ACS on Cu( II ) ions were investigated. The results indicated that biosorption process of
Cu( I ) ions on ACS could reach biosorption equilibrium after 30 min, and the quasi—second—order kinetic biosorption model could de-
scribe the biosorption process effectively. The biosorption process was dominated by monolayer biosorption and was well fitted to the Lang-
muir equation. The results also showed that the modification of corn stalk using Aspergillus niger solid—state fermentation was a rapid
resource treatment method for corn stalk.
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Figure 1 Comparisons of biosorption rate
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Figure 4 Effect of adsorbent dosage on Cu( Il ) ion biosorption
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Figure 8 Sorption kinetics of pseudo—first order
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Figure 9 Sorption kinetics of pseudo—second order

Xt CuC I ) B W B RE T3 2 A= 8 35728 A, AN 52 i L 48Ehm
@JEHO

-m- ACS(298K)
-A- ACS(308K)
-@- ACS(318K)

- RCS(298K)
_ A~ RCS(308K)
L o~ RCS(318K)

-1

1% B+ Biosorption capacity/mg - g
I

0 50 100 150 200
WIHRA E Tnitial concentration/mg- L™

10 AERE THRMFIXT Cul 11 ) B IR M &R 2
Figure 10 Biosorption isotherm of Cu( Il ) by different adsorbent
at different temperatures

oo 14r
[ .
Do I i I
= 1 T
Z 10 T 1
2 8
!
A
2 0
g NS I R
= ()\)\ \XQ\BK \XC)?& \XC)bK ¢ X . X X \x‘o
= o
()’K$ (}\)&% ()\}KQ (O [

A7 BT Coexisting ions
B 11 £EFEFFCu( 1) IRHEIR

Figure 11 The effect of coexisting ions on Cu( Il ) ion biosorption

R 1 RMIFIIT Cul 1) W B 30 F1 F B S B E

Table 1 Kinetic parameters for biosorption of Cu( Il ) by different adsorbents

W 8)) 14487 Sorption kinetics of pseudo—second order

% e 5] Goron! 1E— 2% 2 J1 #4578 Sorption kinetics of pseudo—first order
Adsorbent mg-g" Ge.catImg- g™ Ki/min R Ge.caImg- g™ Ky/mg- g +min™' R
RCS 6.50 2915 0.040 0.716 1 7.153 0.018 0.993 5
ACS 12.5 5.051 0.058 0.7142 13.74 0.011 0.992 1
TE oo AEIRME B AT 5 g ATTSIR AR . 1A
Note : ¢...,,—Saturated biosorption capacity from experiment; ¢....—Calculated value of saturated biosorption capacity. The same below.
=2 WHFIFF Cu( I ) B9 Langmuir 1 Freundlich Ik &R £ 251
Table 2 Parameters of Langmuir and Freundlich models for biosorption of Cu( Il ) by different adsorbents
155 [ 31 . . Langmuir Freundlich
It ) TRIE/K el £
Adsorbent mg-g Gu/mg g™ b/L-mg” R Ki/Lemg™ n R
RCS 298 11.9 12.48 0.123 0.997 9 2.980 3.358 0.860 7
308 13.0 13.56 0.147 0.998 7 3.706 3.697 0.884 3
318 13.9 14.48 0.156 0.998 9 4.219 3.903 0.903 1
ACS 298 272 28.13 0.195 0.999 6 6.247 2.978 0.824 5
308 34.8 35.33 0.467 0.999 9 10.97 3.628 0.880 5
318 36.8 37.13 0.793 0.999 7 15.14 4.710 0.919 1
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(1) % 5 25 0OPE S5 09 EORREFEXS Cu (T 9%

BT RE B I B2 5, el ROKRAEFEXT Cu (I ) A W2 B 252
EERIR FORFEFFHE R T 45104 8 40 a5, ootk F KRS FF
XF CuC D) ML FI B 5224 33.6 mg- g™, & R AR FOKFY
FFHY 2.65 1%

(2) UPE FORFEFF BN E>0.15 g, Cu (1) )
A 20 mg- L™, pH 4 5.3, W BfF 30 min & , Bk 211
BEEL D, W2 B3 2 1 93,19 LU, L

() et FOKRAEFFXT CuC D) AW B F2 , AT FH M
TR ARG HAU S WA RHE S — B B
WG A 22 A B, 15 TR R Ay O B 2o 2 v S0 H B B ke
B ANAT BRI E T, 32 SR O 1 3 T 4 A Ay 1
A7 5 CuC D) R4 7 B o

(4) Btk B ARAEFERT Cu (1) A8 W B 45K, AT
Langmmr@%ﬁ”ﬁﬁﬂiﬂ*l G, X R BIZ R 8 W BT

SRR . 1 Freundlich 7 BRI G S Un 1E
A EE T YA 0.1~0.5 2Z 8], DR I 2 01 Rk 1 1 o
AT .
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