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Table 1 The average heavy metals content in the Electroplating
Sludge for production

Cr Fe Cu 2Zn Ni Co H,0 %
566 7.5 199 456 371 006 5857 128
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Fig. 1 The treatment technical flow of cleaner resource of
Electroplating Sludge
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HEFERUETAYERE IR, SREGER
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RB—EGHEBRN M 48 IREMFE, SAERHH
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Table 2 The average compositionof the leaching residue and
metal recovery
S¥EH Cr Fe Cu Zn Ni Co H;O HLE
RIGPERE 015 0.02 0.009 0.001 ND ND / /
AR 018 047 0.095 0.021 0.025 0.015 29.6 1.52
BEHEE 991 999 99.8 99.99 100 100 / /
[ 989 97.7 984 998 998 914 / /

ERRPHE F. & BRHEIBREER
ik 99.1% ~ 100%, B & 4, Bl R & & 98.9% ~
99.9%. it 7 133.8t G RE HE, L4

38R IR, BUBEBERN 29.0%, FKE
29.6%, TRBEEHA 34.5%.
312 BREER HFHRR
EEBHHAEREERGBR HEH AR
B EA¥EET GB5085.3-2007 <SG EAED
KRR B EEEND k. TALEESE
REREHEENL, RARERRELBERLY
TR HARHER & o
3.1.3 B R Lo
XHEIPMEHBREEFERDIALKEE
(2CaSO+H:0) , #4115 96%, H ik, “EA4LEE (Si02)
%, A5 4%, WESTERYA SO s & 41.2%,
WEAESEY 88.6%, fFA& GB/T21371-2008 «H
FAEFH TR F=AHEY FRTFHBERS M
T 75% BIELE -
3.2 ERiLmE
R3 RUCAEARRSTSRHHAER /(gL

Table 3 The random sampling results of ion content inthe
solutions before and after copper sulfide precipitation
SHBE Cr Fe Cu Zn N Co pHfE
AW 1021 1082 320 7.5 623 0.08 150
JGI 947 994 003 684 495 008 180

F 4 BB E94ERE 1%

Table 4 The average compositionof the copper sulfide
concentration

SHBAB Cr Fe Cu Zn Ni Co KOWHE
SEHME 270 2.70 2570 240 430 0.09 1.50

RIRHUTHMERBE FEEMHESE R,
R4 R FHHR. RIFMKRIGE 1K,
WAL 8. 2, 8. RBYFLEHRK, &/l
AR
3.3 MUTER
x5 FRRUAEIRABEFEMHER /(gL

Table 5 The random sampling results of ions contentof the
solutions before and after zinc and nickel sulfide precipitation

SYHTBEH Cr Fe Cu Zn Ni  Co pHff
BIM 1924 984 004 671 516 006 18
JGW 1856 621 ND 0009 001 ND 30
AV 2849 9.19 0.08 636 481 005 25
JGW 2785 374 ND 0.005 0.002 0.007 35

F 6 WALTERIET TR /%

Table 6 The average compositionof the zinc and nickel sulfide
concentration

SHE Cr Fe Cu Zn  Ni

I

Co K% HE
1.30 5.55 031 2272 17.53 0.26 43.40 1.56
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RSRFEBAENERS T EEMNS
R, K6 REMLEEET FIIHEMK,
5 RUIATM pH 1E 1.8 ~ 2.5, 8RR BD,

pH FH&, Sk BERM, X T EELRFR .
34 BEBRNE
3.4.1 BT U 888k 4 B 2

& 7 EHEERAER B 5 A E AR %5 B AR

Table 7 The affection of the solution before Chromium precipitation in different leaching method but the same material on the

Separation of Cr from Fe
g AHHL LRI /(gL PR RW /(gL
. b R (gL RRELD i Fe B

FIR W b 57 Cr Fe pH Cr Fe pH

x 054 410 58 90 62.5
FRERE XZE, SR 7C, B 520 656 35
e = Gl 035 461 58 93 703

T /% 25°C, 200 o/min, 061 517 58 88 780
B 60 min, 1354 RE. 526 663 3.5 ' ' ' ’

< 062 523 5.8 88 78.9

£ 7 R FERE A R R B 75 2R U AR
BETEREW, 2 RRAEIIRMAIFGEEL
BohaARNEEZReRsrEE. HIHER
PR Bt 750 56 e B B AL & 550, T A T I o 4 B e
REENEER, SRR EBMHBRENSE S
FIXTEER “RE" 1ER
3.4.2 BB B Tk A e

RIBUIBEFESHBEER /(gL

Table 8 The random samplingresults ofthe Separation of Cr
from Fein summer production

TiH Cr Fe pH Cr[EIWE /% Fe 7BE (%

AT 10.58 10.54 3.0 / /
TUHREWR 016 782 58 98.5 742
TUERBIMR 740 9.01 3.5 / /
VARG 012 810 58 94.5 90.0

RS RSB TUAEEHMEER. W% 8
AL QU AR A P, B B IR A 98% LA L,
BRI B ERIE 74% ~ 0%, H RS ERAIE 53 85

® 9 RS TSR /(gL)

Table 9 the random sampling results of deep separation from
Fein production

TiH Cr Fe pH Cr/Fe
DU BT 38.63 2.93 3.01 3.2:1
JUR S W 38.00 0.08 3.54 75:1

10 FHRSEHETFIER /%

Table 10 the average composition of the Chromium Hydroxide
for material

W Cr Fe H20  Cr203/Fe
Fi{E 25.04 0.08 458 456

RO RIFEREATHIELE R, WK 9 FTM:
I Cr/Fe=(10 ~ 20):1, ZFEEKRE, B+ Cy
Fe ] ik (400~500):1. % 10 & R ¥ & S E A% F
WL, &Y Cra0s:Fe=(400~500):1.

3.5 WBiEBT BSRRNARAS

I EIE 100%; FEEAHETE <60s, JLF
TRBEWER;, FHEBBEREEE (mgl) #:
NiO, Zn3~8, Co03~06, Fe3~8, Cr3~6,
& BHIRE Cu = 99.95%.

x 1 fRBLAERANEERETRE /gL

Table 11 The ions content of the zinc and nickel leachate before
and after impurity removal

WiH Cu Fe Fe** Cr Zn Ni

Co pH

B 1 017 235 070 055 149 29.06 0.09 19
#1002 001 ND 002 13.3 57.30 0.08 5.5

W2 035 223 039 085 19.0 1225 0.13 1.5
JG#2 020 0003 ND 0.19 176 10.79 0.1 445

3.6 MUHRBTESENHEEARSE
R RERRBABAREEERETEES
R, MUEH: S pHIE45~5.5, pHEIE
bR, FEBLD, FREBRAMN. BERES
BPERE, v SRR
£ 12 BEBEREIULE /%

Table 12 the recovery of metals after the impurity removal

R Cu Fe Cr Zn Ni Co [E&E /(gL
MM 057 3.65 1.94 1.24 0.81 0.03 52.3
BlkE /] ] 964 962 842 /

KL ERBRFEEEREWNE, RARFEHHR
B EET 96%.
7 13 SFEEREHIEE SR

Table 13 The random sampling results when extraction of zinc

HH Cu Fe Cr Zn Ni Co pH{E

R 002 001 002 1335 730 0.08 545
FE® 002 001 002 048 727 008 1.05
RFE® 00002 002 ND 116 0005 002 /

3.7 $HR (35 MOEB
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R 13 RGENMAELR, RUIREBRRS
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Table 14 The random samplingresults of the impurity removal
by extraction of Co and Chromium Hydroxide for material

b Cu Fe Cr Zn Ni Co pH
AR 0.07 0.006 0.005 0.7 668 145 3.78
EER 0.0002 0.002 0.005 0.001 66.6 0.006 4.70
RER 091 001 ND 94 021 195 0.81]
HEMAE /% 130 001 /139 035 287 /

R 14 RAHBRMAFER R AR
EHBRANLPFERRD ™. BRE)R

WAERMRBREIEEF, Zn = 99.90%; F

HBRAER (RER) ERABHRBERERE,
Ni = 99.90%, RERFFVIERERRIENE,
& C028.7%.
3.8 ZRAE
BEREEERARGERRANLENE, HA
EERHUEBIT 75%, o LMEAKTREREEH.
B K& TR FR 1A E] GB8IT8-1996 «J57K4F&HEMR
Yy |, 60% B, 40% HEHM. HUHLE, BSS
2 S B R U IE R, RO BIERALYT
o

4 % #
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Cleaner Resource Industrial Treatment on Electroplating Sludge Using

Hyperthermophile Archaea
Zhang Zaihai, Zhang Shuanglong
(Kunmin Linhai Microbial Engineering Co.,Ltd., Kunming. Yunnan, China)

Abstract: Cleaner resource treatment of electroplating sludge is a prior choice method. The universal
technical difficulty is the Separation of Chromium from Ferrum, of which the key factor is the affection of
organic complexing agent. The “Masking” between Chromium and Ferrum can be eliminated because of the
metabolization to organic complexing agent of hyperthermophile archaea which can grows under high temperature
and acidic condition.Copper, and Zink, Nickel, Cobalt can be precipitated into sulfide concentration fromthe
leachateby two-step. Then they can be bioleached individually again by hyperthermophile archaea. Chromium
Hydroxide for material with a high grade: Cr:03/Fe=400~500:1 can be acquired from the solutionafter sulfide
precipitation by neutralization, washing, and deep separation from Ferrum. The filtered containing-Fe waste liquid
can be treated into Fe-residue and standard waist liquid by slime neutralization and air-oxidation.The quality of the
leaching residueis accordedto the country standard of “GB/T21371-2008 by-product gypsum using in cement”, and
the Extraction ToxicityTexts of themshow no harm to environment as every technical data is under the criterion of
“GB5085.3-2007 Identification standards for hazardous solid wastes-Identification for extraction toxicity . The all
exhaust gases are collected and discharged standardly after alkaline absorption. The treatment factory with a scale
of 30000 tons per year electroplating sludge has been operating.

Keywords: Electroplating sludge; Hyperthermophile; archaea; The Separationof Cr from Fe; Cleaner
production; Cyclone electrowinning



