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Study on Treatment Technology of Recovering Resource from Spent
Electroless Nickel — plating Bath
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Abstract The treatment of spent electroless nickel — plating bath by three — step method was studied in this paper. The elec-
trolysis cell, which was composed of the cathode of porous nickel foam and the anode of Ti/RuQ, , was used to reclaim the nickel ion
in the spent electroless nickel — plating bath. Under the optimum experimental conditions, the recovery efficiency of nickel was 97.
5% . Meanwhile, the removal rate of TOC was 97.3% . Then the residual nickel was decreased to less than the limit of discharged
standard by Ca{OH), precipitation. Finally, total phosphorus was reduced to 1. 06mg/L by adding oxidizing and precipitating agent
of Ca(ClO), . Since the P, Oy concentration in the sediment was as high as 67.3% while nickel concentration was less than 1.4mg/
kg, the sediment meet the acquirement of agricultural sludge and could be utilized as fertilizer. The experimental result showed that
nickel and total P in the final effluent could be reduced to discharged standard concentration after treatment,at the same time, lots
of organism were removed and the useful resourecs were recovered.

Key words Spent Electroless Nickel — plating Bath Treatment Nickel lon Phosphorous Organism

EA NiSO, A F#k .Na, PO, Jyif R 1L 28
PP R — B[RS , BB AL AREE B S
BEREAW,, WHEBETIIER 2~3/L K#,80
~200g/L KIB%. EERAAAEE BRHER(R
157K &G HEpR M SR A HE R %108 1. Omgl/L,
R X2 —F B a RS RE R ; M E R
AP R R FBOK KRR B R HEEE (15K
SEHRERHE P B A HEEL R #1242, Omg/L) . 5
ShEERB T, EEREGH ARNEFTNL T,
FEAFER IR EERN TOC. RAmibE
PR ZALWANA N AR BAL R, NE LI R ™

* AT H ﬁ%iﬁﬂé‘ﬁ:ﬂ:ﬁﬁﬁ’ﬁb
WHEB A 2002 -06-

EER.EEAXRR FSERERRR. EA
SPIBFREX T F R B BB LB BIT T 8
R ALTEREHERIBNSFILHE,
T TFERBNESLEUFRBIS , R XABRP
T TARBRAEHER, REBAFERELK
I S8R B% B A, SR A s AR Bk B R i K
HORBRE, AT ATIRESRARRELB T H
HARHELLT s Bt FRALB8%, 6t X e b Bt
RURBREM TR AFE, RARAN
RABG ST EMALLE, BB M BRR ELTUIE 4R
SR, THIERERHER, B THEHER




BEGRPNE F£208H% KB 1158

20035 2R

AL TR HE TS B R A AR BER; SLEICT 3
PEHMR BRE, AT FEREAB
AL AL 78 B BE WAL F AR R t — R UL A TR R

1 XREH
1.1 ERER

b BER e B L £ K RE
WL RB IR BEN 2.09¢/L, ABEMREER 17. 4g/L,
TOC 3 5.8g/L,pH=5.3,
1.2 EEXM

Ca(OH), \H,SO, %% E =4 th 2k, Ca
(C10), Hfb2e4i,
1.3 FEMH

D25 — 2F B ShBE P pL A 3 8% (B (LR B L
J7),752 Y66 (LIS =43 (8% ) , Bk
ERKBR(EBESTHR AT ), pHS - 3C ¥
pHH (LG ER#EOSE ), WYK-3010 EfiE
BRER(GMNEERTFARAR),S-750 B
H 7 20, B F o XF (LS B—ER
ZUBAERAH),Plasma300 Ry BB EEH T
R R 8% (2 E AAS /A #] ) BF—TOCOR2
BAEVBRAF ARSI ).
1.4 SHAE*

REENSRRAT T ZHRIESCERE, &
BT R AR,
1.5 ANEKkS5ER

PLI PR BAR . Ti & RuO, ¥R EHRIMEN M
B E SRR PR, RERERBEERSE =
ERREH, AAKHHERER. WARRHNES,
LA 2 7 FR ML I ZE 0. 45A, W pH=7.6, %
IRt AR 2h, R EBEREELE 1, XR—c&
B B AR G MBI, BT B IMA 15%
#) Ca(OH), FL¥, B IET B K — &/t 8] 5 £ 1k
B, S, ARSI PRI E TRARYER
B WA A,

D ——D
v A

) 5

\

I *9Y

oD

H1 REAREEXEE

1.6 BiYEKRSEK

BR—EEEETRKE/NT 1.0mg/L H4LFE
W, B BHB A Ca(ClO), ¥R, R —E
BHE S, L B, SR AN S P IREE;
MEFES Ni.PE.

2 ZER5iYig
2.1 HBREEHEM

7B 1k S R SRR RUTEE , B
pH REX® ,#E##& pH=7.6,
2.1.1 LMk bAdazr HE2.H3
WJLAE Y , B e SR B A 3R & , A6 R A% el AR B 1]
WA FRERBEARR M, B E Wb R
BARTEENE BN K, EMELZSS
BERESEEAFERNE W, RRHREEN

0.45A BEHEH
100

s- % D/D,.Q/WD
BRRE" =i

0.25 035 0.45 055 0.65

BRI /A
w2 ®‘RARKDREGRLSER
50
}40
T30 L
i 2
o2h
10} &1h
0 A _ "
0.25 0.35 0.45 055 0.65
WMARTR/A

E3 BRAKXEENER

2.1.2 BEREBRAB N EGHE i 40
UEH, RMEENARERS M TROBEEY, K
DR AE LB 65°C B, # A% 1h, SRE E 3. Ky 80% ,
A% 2h, R AY B1YLBE Ky 85% ; i S A IR BE 3 7
80°C,Hiff 1h, SR EIWEBEDTIAB] 84.5% . LA
WAL E 0 BN ML R, B R —
BIEHIFE 90°C~93°C, N5 7 8% MR B /5 ~r B4t
B, S e\ RIS
BN,



HEEREZABRBALEBIZHWAR THIB

B 5 ATLCE H, BEE AR R AR, BRAY
B3R AE A WHE I, B @ RIZER E 2h 5, 4
SRFEACHT A, B R A K, BmALRF,
fEEt B E# H7E 2ho

100

20

% oo}

40

2n
20} ilh
T R T IR T )

AX/°C
B4 BETEIREEEHER

100¢

Jost

E S

B

= ..

5 ¢

e

234
AWM
M aWetENREERNILN

PAESCIESREN, MR AR E R 80°C, # it
pH=7.6, LI 0.45A, LR 2h, A48 A 5] Wit
FA[iK 97.5% , BHRPHBRKBOEE 52. 3mg/
L, A E AN 22. 4%, BEFE 12. 2kwh/kg, [F]64iE
K3, ¥ 9 TOC T i i % AT AY S800me/L F¥
= 152.5mg/L, EBRFEN 97.3%, Lt EabT,
LRI PR BT B, FaEE
BHRHAIY GBI KR X, AR ERTH
PRI F 2. Omol/ L SRERPEAR , A4 FUBBRSR , 7 81
FILEEREF,

2.2 MEFEH—BEBRRER

Tilgk RAHE &R EKE A, BHE
KRALERELHESBKRFERNLEERENL
B, ANZ5REchn 8ok i B T iatrHE . B al
Kk ST RS S, B S #k Bk
FEBEB PR, FIRBERAIEAN, YR
FRB—E K ER, RALFETIE S — 405,
ARSI R R P REAPRHER

SERGREYR, RN G KIETIRN, &
A B 80°C, BE/K & 5 4R 6. SmL £
15% A KL, KM 2h B FPHBRREEN—

HREBIHEBARAE 1.0/mg-L 7' LIF,
2.3 BERSEYK

BT AEEREAB PR EEIRBERIR
FOIE B BRAR A TE A AF 78, A 30 M Ca(ClO), 62
FALTITEN, Hr B AR A B BRAR AL M IE B MR
1B, — T BB RAS IR
2.3.1 REBBUmELRBHY4H  HE
6 ATLAE ), G BIBEA ERBRERIR K, #
ZHRBK, RARPHEERE, BYRGRIGINE
4.5g B, AN4REEF BB ZG B, R BUAE X 38 00K Al M
ELBEE, HRB S R, ERBELS R, KX
HEH, TERRARIK, IIAKE G, X
Ca”" ML ERBEBPIRA M SO R KBRE
CaSO, Wi Sk, InF S B ZH/AH 5 5IR M
¥ Hit, ALBEFLGRNEH KRS =1
$5.2,

15000

Ll
-

10000

RRWBimmg L

5000f

0 a
1.0 20

X T Y 30
E ') V7

o RBHERERATRMKMHXR

2.3.2 pHAEMI&% L Fr s Hoh HE70UE
t,pH=9 WB RBRMRBIT . HIEHETERIT
WRETE: pH AR, AR TRERBH ERHRIBAR
1 ERMR pH E &, BB P LB OH &
¥R Ca’* BB, 4 B, Ca(OH), JiE, Mg Ca, (PO, ),
TLRMAER, RMAR TR ER,

6000r

Ll

- 4000}

R Wmg

2000}

o .
6 7 8

H?7 pHESREMBRENXK




HBRPNE F£20% BRFE1158

200352 A

2.3.3 RENEASLREHROYE ME 8 7]
LIEH, R, ZERBUR BT, RNLETT
4h G, BRI BRABHEECKESE 128mg/L £
A, BNREEABHEMER (&8 P<2.0mg/L). X
TH—SRERROWE, KA ESH R, UK
R BEBOERE, XRERRHNE
1, RSN, KA ah, B PERR
BB BT 9.85mg/L, R Sh BB RE R
1.06mg/L, B &K T REMHEARAE, SEIL T B IA
PRAEER,

500
=, 400

300
200
100

R E—

3
REHAm

4 3

e REMESRABRREOXR

R OEEMEHACLEN SRMARENEL
HREBURE

HEZEH P E/ h / i BB/ %
mg-L
4 9.85 99.94
5 1.06 99.99
2.4 MERHALTE

Fr8 RS T RE, BHEBIES 139g Il
#, FERS RRS, G REY , ST R
PFHREE<1.4mg, Ul PO, ITHITIR SRR E
67.3% , KPP THREBEFSRERAIB RS RWIER
(R & B <100mglkg 153 ), 7T LU (B4 H HIER
o

3 &Hit

FER BT SFRBRRNBE, FIEHE
BARETBRAE, S ARAMALFTREE,
B —Fh B IR IR B ASCLAM KRB MEAR . Ti
# RuO, IRE AR /N R B BB Ll P 8

— 8 —

B REUAKAETRER, #— 2 ERBREE
R, FIE B HEBARE 1. Omg/kg A T o BRE
EREBRPSHEKRRABE, LU Ca(ClO), fEAK
fEULTEM A T AR, IR B MBS =1:5.2
R8I0 LB Ca(ClO), , 7E pH=9.0.t=80°C. &
SRk OB Sh S A4 T AT LUK BE AR P S 5% o BE AL BR
ZFEFRISKHBARELUT, RS TR HERE
E 1.0mg/L AT, B ATF8 S BB Eh VT3 H R
BEAETF 1. 4mg/kg JLIE, A P,O, i RS R KA
67.3% , FERATB RIS RYER B, 7T LMEN
Rl AERHMER . B SCR AR BRaS&A3 T
B ANESRAHEEKNR BRSBTS EX
R, TE R BRI A EPE LR R—FF
REFRYHE AL B T 8o

$ * X W

1. FEME, AE, RS L iEmib Bk gaahmn
BA[)]. R BER430 , 2000,20(S1) : 120~124.

2.EWR,TER, A% B /MRS BN L EERR
BERBMARI]. #HRERY,2000,33(7):9~10.

3.Kreysa G, Jiuttmer K {ed. ). Process technologies for Water treat-
ment[M]. Plenum, New York, 1988.

4.Frank A. Treating EN Waste[] ]. Plating and Surface Finishing.
1997,84(3):38~40.

S. Jiittner K, Galla U, Schmieder H. Electrochemical approaches to en-
vironmental problems in the process industry[ ] J. Electrochimica Ac-
ta, 2000,45:2575~2594.

6. Rajeshwar K, Ibanez ] G. Environmental Electrochemitry: Funda-
mentals and Applications in Pollution Abatement [J]. Academic
Press, L.ondon, 1997.

7.Spoor P B. Electrodeionization 1: Migration Nickel ions absorded in
rigid, Macroprous Cation — exchange Resion[]J]J]. Appl. Electro-
chem. 2001,31(5) : 523 ~530.

8. BE, FTHEH, FhUF%S. MELHHE R4 ¥ R R P W ey
BI04, 2002, (4) (B 5).

9. Koene L and Janssen L ] J. Removal of nickel from industrial process
liquids[] ]. Electrochimica Acta,2001,47:695~703.

10. FHE, 84, RS, iy Wk B E W ARE L R e B
RClL. B+ —-kLERLELEGEM. PHE,BER, 2001
Fo43.

1L FHE LHEBS. FEREANPR . ANLE S . 57
BB, 2001,27(1):15~19.



