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Abstract: Heavy metals significantly limit the harmless utilization of the sludge, and its improper
disposal will cause seriously dangerous to human health and ecological environment. In order to improve
the extraction rate of heavy metals by compound reagents, two physical methods, ultrasonic wave and mi-
crowave, were used for pretreatment , and the effect of ultrasonic wave and microwave on extraction rate
of heavy metals was evaluated from three aspects including treatment time, power and power density. The
experimental results showed that both ultrasonic wave and microwave treatment could improve the extrac-
tion rate of Cu, Zn, Mn, Cr and Ni in the sludge. The optimum power density of microwave pretreatment
was 675 kJ/g, and the extraction rates of Cu, Zn, Mn, Cr and Ni in the sludge by the compound rea-
gents were 79% , 97% , 90% , 58% and 86% , respectively. The optimal power density of ultrasonic
wave pretreatment was 135 kJ/g, and the extraction rates of Cu, Zn, Mn, Cr and Ni in sludge were

69% , 96% , 89% , 40% and 65% , respectively. Both physical methods had optimal treatment time and

EE&WH: EFKFTHRERSEERMKERET(20132X07315 -003) ; IHEBRSSEITRI(FEREE) B
MEEE AT (BY2015019 —27)
BIEEE: TH E - mail ; 1iji@ jiangnan. edu. cn

il

.74 .



%

www. watergasheat. com

51,5 R AR A AT IR P E e iR R ECR

F3E F1TH

power, and the two parameters could be set according to the power density curve in practice.
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Fig.1 Effect of microwave pretreatment time on extraction

of heavy metals by compound reagents
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Fig.2  Effect of microwave power on exiraction of heavy

metals by compound reagents
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Fig.3  Effect of microwave power density on extraction of
heavy metals by compound reagents
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Fig.4  Effect of ultrasonic time on extraction of heavy
metals by compound reagents
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Fig.5 Effect of ultrasonic power on extraction of heavy
metals by compound reagents
MIELS W LAE B A T3 <250 Wi, &2 53
FRR H G R IR P A AR AR B IEA G . 2l
DA 250 W s, 2 5 0 1R e R B A IR

Ao AR N 250 Wik, & 5L XF Zn Mn
Cu.Ni B9 2245 K 96% .89% .69% Fl 65% .
Cr AR BER R 1, RS2 RN 40% o 73 5b, i
PN BT Cu BIZIHATR
2.2.3 HP U B R A ORI E B R R
P 6 Sy e Ly X A 5 iR R AR T SR 1
Wil o AL AN A D T A R IR R AR B
T LAWY 0, BIHS 7 D) 1 -5 52 45 100 X5 08
H B R AR R Z AN I AN SR S B 9 R R 5%
Fo X T A UL B A A ROV AR A A it
PR BT G A0 e v 32 2R A P R RIS
UK SR KR Nl libh s (BT e o 5 YA Ve
WL N 135 kI/g i, X S 4R Y P ) S8CR e B
AR AR R

100 /*NWL\

90

80
70

gg:/c/‘

O

B /%

40 /

30 Cu ©oNi «Zn = Cr < Mn

20 - - - -
50 100 150 200 250 300

L/ (KT - g™
Eb6 BEIEEMNEGRFSRESENZIN
Fig.6  Effect of ultrasonic power density on extraction of
heavy metals by compound reagents
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