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Extraction of Heavy Metals from Sludge Using Biodegradable Chelating Agent

N, N-bis( carboxymethyl) Glutamic Acid Tetrasodium

WU Qing, CUI Yan-rui, TANG Xiao-xiao, YANG Hui-juan, SUN Jian-hui *

(Key Laboratory for Yellow River and Huai River Water Environmental and Pollution Control, Ministry of Education, Henan Key
Laboratory for Environmental Pollution Control, School of Environment, Henan Normal University, Xinxiang 453007, China)

Abstract: N, N-bis ( carboxymethyl ) glutamic acid tetrasodium ( GLDA), a novel biodegradable and green chelating agent, has
excellent metal chelating ability. Batch experiment was conducted to study the extraction process of Cd, Ni, Cu and Zn in industrial
sludge using GLDA. The effects of contact time, pH of the system, content of chelating agent were investigated, and the forms of heavy
metals in sludge pre- and post-extraction using the modified BCR sequential extraction procedure were studied. The results showed that
GLDA was effective for cadmium extraction in sludge. Several heavy metals could be effectively extracted under the condition of pH 4
and molar ratio of chelating agent to total heavy metal 3: 1. Residual fraction took the largest fraction in Zn, which caused the low
extraction efficiency of this metal. Chelating properties were related not only to contact time, pH, chelating agent’s concentration, and
stability constant but also to species distribution of metals.

Key words :sludge; biodegradable chelating agent; GLDA ; heavy metal pollution; sludge resources
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Fig. 2 Effect of contact time on the extraction of heavy metals

2.3 pH XFEIU R

TEATR] pH fH 41T GLDA A HUH 4 @ 13508
e 3 frzs. E 3(a) iTLIE H, A GLDA R %
Xof 42 JAR X AK MR 0 B pHL R AT T o T g X A
G ICHLER X B 4 B I 1 CR R R I TR pH [
%, FRALAE B K, 5 4 Jm 1 Rl e stk . G
pH {EA #1754 J& ik vk, 1 pH (5, & B A
SHUTHEN . Y pH <2.5 Wf, ZEHUA R XTE 4R Ni,
Zn, Cu, Cd BZEHHE KT 50% ; 24 pH >4.5,Ni,
Zn, Cu, Cd MZEHCERKZILT 10% , & 1A & pH
EAIBER R Z X5 e h 4 s B A IE, 28 e A )
WIS, FERR TS N, pH (AR, 8 43 8 K Bk
ROR FE T B EH, 24 pH A B TR W0
o080 WA A R W el s s i LR B R e
4 T I TTTE S 23 5 ) 2 A B R.

IMAZE A7) GLDA )=, EAEE’VFEM&S‘E%E
R K 3(b)]. fE pH =3 B}, S H&MTF Zn, N
1 Cd B ZEBUR 59 24.3% . 17. 1% F123.9% ,
A % & 7 GLDA J& % BUR 43 51l 35 3] 32.4% |
47.5% M176.3% , Ui GLDA X{5 T E 4R A
BAF I AEIRICR . 5AINES G A L, S ) 25 B
BCRATSRIER A pH 3G RS, {22 pH {E A
F 3 ~10 W}, A GLDA 258 AR R A BECR A

RN, X UL GLDA A A EURE 1Kk sk %2 3] pH
PR, BZE pH B3 K, GLDA X 8 43 J@ 1Y 2% Bk
RRIFEREL. WEAF GLDA 54 8 M E & # 5
lg Koy (13.1) > IgKy, (10.9) > 1gK,, (10.0) >
1gK .y (9. 1) AT LIE H, GLDA A3 853 4A Cu,
Ni, Zn fi1 Cd FOBE T, 1M GLDA S2pr#&&isierh®
SJEMIE Cd > Cu >Zn > Ni, 5 FiREEAHER/D
WP AS—3, X e TE A FHCREHERES TR
JRECAYIRE S . SR, 7E 24 s e iR &
pH A, 15T EAE N & & U IEEEHN RS

EF@I;&B?%EK'?EE 5(5[}:]‘/%‘ HJ
100
90 _‘\\ (a) ZEE &M .
:g \\ N e Ni
, 60
g oo\
2 40
¥ 30
20
10
0
100
90
80
70
£ 60
E
30
20
10
0
80 - §
60 |- AMGLDA §
N mAGLDA §
g 40 |- § §
20 \ \ \
\ B
mi
Zn Ni ”

() A (a) A (D) HAY HEAE A7 F 35 ]
E3 pHEMFRENESBERIRNFME
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