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Experimental on Electroless Nickel Plating Wastewater Treatment with Efficient Green
Oxidant SK-901

WU Zhiyu, KUANG Yudan " , LI Xingqing, WANG Yixuan, LI Jianping
( Shenzhen S-King Environmental Protection Technology Co. , Lid. , Shenzhen 518105, China)

Abstract Efficient green oxidant SK-901 was added in electroless nickel plating wastewater, which could reduce the contents of
pollutants such as TP, COD. and ammonia nitrogen. Taking a electroless nickel plating wastewater as the treatment object,
experiments were carried out to verify the removal effect of pollutants in advanced treatment. Results showed that SK-901 had a certain

removal effect of TP, COD.,, ammonia nitrogen and other pollutants in electroless nickel plating wastewater. The optimal treatment

Cr»
conditions were obtained through orthogonal test: react pH value was 10, added a mass concentration of 10 000 mg/L SK-901 solution
with dosage of 25 mL/L to the water sample, reaction time was 1.5 h, while added appropriate amount of flocculant, and filtered after
flocculation and precipitation. SK-901 treatment of electroless nickel plating wastewater could combined with other oxidation

technologies to broaden its application range.
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2R H A R AR FAHERR PR T R e P B PR Uk L Ik 2R iR R
WU E RA AR R R FIERSERE , T KPR EBERR AL WL (TP . COD,, A A . &R &
HAT LA IR B PR 5], C oy R EENHRI 8% PSR, A PRUESE R R e v S0 2 i, i
BEATIL R TS5, (L SR BRI T ALK ) 8 ROESE IS5 ), s Kb
SR LN 2 SR R e 45 B ), AT R K Ak 2R
(R EE] 2021-09-02 MEFEBESRIG R . AnFFIRIR B AR A /K rh Ay &
HESRTA] LTS 0 R, LRI ERIVR TR ) TR UK B pH, OB K i R

BT 2 9FF % | E-mail :605459434@ qq. com, o e N )
CEEIEE] W5 (1998— ) 4. FEMH T kb, B RIEE, A e E > . W, f e P
Bl 3030747184@ g com. Bk BB S bR A B B RR AL T B

— 108 —



weook HoR
WATER PURIFICATION TECHNOLOGY

Vol. 41,No. 11,2022
November 25th, 2022

COD., A5, BT, K H— et 07 ik b s ik 2
YRR K, 7K JBOME LAIRAR L7 R B2 751, A 3 g
ARKE G R K R R A

KA AL H,0,, R () AR
NaClO B 5 | BRI K COD,, B[R] A 3K U iR
b W R AR A AL A BERR R . BTMER E R
NaClO 481k, (5 4k 27 95 45 2 K 1) 0 R0 2 B R G )
91% LA I (HR I 7 3 A B K i AL, 2 A
SRR N, , T BRI A 25590 B35 sl iAs
TR TE 45 5T SR FH Fenton 480 Ak 19 7 W% FfF 5K 45 4k 2
TE2E PR K TP 1) LB A5 91. 88% , AN
ZBRFRH 86. 3%, (H R FH UL Jr i b BEAL 24 B 40 IR
KFFEINZG) H,0, FeSO, - TH,0 , LEEH %5, 15 ¢
ERH G A R AG G, X IR AN R A
SAAEF] SK-901 & —Fopr Al Ak 2 DI RE I 4k (0 7K
ARFRF, ELA R ) S A, R B 2L, AN
T B RES I AL 2 7], BE 5K Ak A B AR IR K R Y
W/ R AL R IE BER , BEAE A B Ni(OH ), ik
FRS AR ERUUTE , DT TR AT K K, )R e K2 8,
AT REAR K s e & i SR IR

AHFFTTFE T AL 7] SK-901 Ak P Ak 24 1 B 1k
KIS, 430 %5 88 AN A SK-901 ¥ i pH |
SRR AL T T2 s 11 4 F, M Ab Bk 244
BRI K R S I FH B R R A
1 #RtERE
1.1 RIeEK

TR0 P 7K B IR L B A R Rk 2 B
KB BTNZR 1 s,

&1 KBPAOK
Tab. 1 Test Wastewater Quality

IR TP/ COD,/ AR/ A,
Ei=Lin (mg-Lfl) (mg-L7") (mg-L7") (mg-Lfl)
BUE 315. 40 680. 40 36. 40 173

1.2 RIes R

A4k 7] SK-901:SK-901 J&—Fr il wisk £
RERY SR KA FRF , 25 S & B L &Y
il Bk LA th 08 AR AR, AR i v A i 3495 3]
2.20 V, A HR A T, BRI H (2 B B A K
IR/ IR S8 A TE IR K B 1k R CO, il
H,0,, #if 5 Y Fe™ A2 il Fe (OH), WUkL, BRI 1)

Ni**JE B¢ Ni (OH ), ki, 1E 8 iR JE W UL 3 4.
Fe(OH) , A B2 —FEEER, iefEHife Ni(OH), 5
BB TUUE , 7E R BRI MPE T, T BURLA W
KR G TIRIK 3 B8 BRI K T 5 Qe 5

K FH SK-901 AbHEAk A& B8R /KA X, 1l e
RAL A PRI K h 248 5 88 IR/ BERR £R . COD, \
REETTRPIN i,
1.3 REZHFIFN{LEE

RIS B 7R, pHSJ-4F % pH 1, HJ-6A
RUREFTHEFERS , TU-1900 BIEEAM] WA EREH

IS ZG7] . KRR PR | B IR AR BT L BH R B | R
K BUIRIMIR 0 A TR BhBR  MLAL B Al Al oR P A IR
BRI 2] SR A el e = K 75
K,
1.4 KA E

XPHERAZKAESEA TR RS . B 100 mL b2 88
BE AR I8 K pH, BN 10 mL T &
e} 10 000 me/L 4 SK-901 /KA , B T 14 111
FEAS LBEFE, AT AR RN, BRI SE AR, A/ i
ZRER B BEDUIE , 13 U8 5 B8 VR 2 Ak 35 7K R
TP .COD,, AA & &, I LR,

(1) B ZFEIRA 7k

BGE KK, JH 1 K ZARTE pH, WA R
#(0~50 mL) Y 10 000 mg/L SK-901 /KA , & T
i FEas EaRE, SEAT RN, 15 B AN R SN B
] RN T8 B, A /D e 22 e 2R BEDOUE , 3 U8 IS
B I E A PR fS 7K AR TP .COD, A 1,

(2) IEZZ RG0S 71k

PLHIK R4 TP . COD, & &Y i o 35
i, LA BF ] %2 K W14 pH  SK-901 1 ¥ il 4 2F
17 L9(3°) ISR TS o >R PN 22 43 BT X 1F 38 1A 56
ST,
1.5 HWAE

COD, R FH PR I i 43 e B 3 b A7 0 7
FRCKR N GRS CBE R e s TP R FHAH R
B G RETR EAT I 5E 5 45 4 B oR T M SR I
WA R AT E
2 BFERE5HMH
2.1 HRMEXEIREI RN

TEEIRSIET B 600 mL X5 KL SE 34943 1%
6 DT 6 A betr i, B KR B 43 B T 0,10,
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20.,30,40,50 mL B BN 10 000 mg/L ¥ SK-
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Fig. 1 Effect of Dosages on Pollutants Removal
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RN COD,, B, BEE BN B934, COD,, Z2BR%R
T2, {2 TP ME AR EE AR, XEFEH
SK-901 £:Bk COD,, SR EEH R A A RE ), M H A Ak
RE S EHLAT—EBRIE S4B 2 v ik
HUSAA I, A LTSS R Fenton L7 4b
BEAE PR K Bl A 24 70045 i 1 B0 25 BR AR Sk
KRIGHT 2, f)5 K COD, iYEBRF AT DLk F]
63.4% , BHE R ] Fenton Ak ¥: B i o, % &
K AE LY, COD., 1 EBRF R 75.15% ,Ni** 2&
BN 86. 60% ,

2.2 &R pH &

TEEWEMET I 500 mL iR 36 K RE 2453 1%
S, A E RN pH A4 2.0,.4.0,.6.0.8.0,
10. 0, %8 3 mL BT E 4 10 000 mg/L ) SK-901
IR, SR E] A 0. 5 h, % ZX 8 pH % CODy, |
A TP AP B, 25 R R 2 R,

—e— COD, —&— TP —a— ZA
40
35
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£ o {25 2
& 40or 1 E
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Fig. 2 Effect of pH Value on Pollutants Removal
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R BRSCRAL T B P s v 25, SK-901 5 K
(75 e W) K HE SR AR A RSN, 938 BRI Fe™ A 1
Fe(OH) , J0URL, i £ 2 7K th 195 Y iy 55 FL 2 BE DL
VE, AR K i e Wiy & i, 4N pH {E R
10.0 i, & & f1 COD., 2 Bx % 4 5l 68.02% F
6. 19% , ik BN AL LBRAOCR (2 TP 1Y ZBRFBHA R
RS, Y4 pH RHPERT, 27K o OH™ () & 38 7
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(O RTINS BUE K Z A BIRRAR, BFgE Y 3R
W1, >4 pH AR, Z AR AT IA 92. 4%,

2.3 RNZETEFNm

TEZEIRSIET B 500 mL iR 50 K RE  SE 34943 1%
54, BEENN pH HA 10,0, J8 00 3 mlL Jf vk
410 000 mg/L [ SK-901 /KW, 4355135 B 5 7 i
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Fig.3 Effect of Reaction Time on Pollutants Removal
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BREREPIE I E COD,, & 80 B TF k¥, FLRE I A
MY IE S B AR B #EA T, DA COD, 7 & R I
Tt WEgE R, bl B IR A S K Pk A
YRR T B, — 2 B[R] 5 TR, B B R T
K5 99.99% KA R IR 48 Ak b B 2y
e Z A K FAL ROV TE 1.5 h © & 5EA 5
WX COD, B2 B, 4k 5 4iE K 2 7 1t A, COD ., 25
B R ILACR ] K A AR A
2.4 IEIRIE

SK-901 Ab 3k~ P5 B I /K 52 B[R] B R g,
4 pH (SK-901 ¥ g R B[R], 1E 38T 36 ff 23X 3
AR AR SK-901 Kb B Ak 2745 5 7K B iR 36 0 52
W&, BAHEE3IAKFE(FR2), A FFERRN pH
B, Z 08 pH SR R0, Bl 2% 14 T Ak A% B
£E, Kk, pH {E 3 3 4AN/KFEP9.0,10.0,11.0;B
F A SK-901 i, 41 3 /KR & R 25 .30,35
mL/L;C RN R AT 3 3 AS7KFRD 1.5.2.0,
2.5 h, SRHIL9(3%) IECFMATINE, LI TP .COD,, |
A BRR i 50 I,

T2 SK-901 Ak ML EER P KA IE A Be T
Tab.2  Orthogonal Test Design of SK-901 for

Chemical Nickel Wastewater Treatment

s AHE B A% (SK-901 # CHEZ
(pH{H) JiE) /(mL-L7") (SRR ) /h
1 9.0 25 1.5
2 9.0 30 2.5
3 9.0 35 2.0
4 10.0 25 2.5
5 10.0 30 2.0
6 10.0 35 1.5
7 11.0 25 2.0
8 11.0 30 1.5
9 11.0 35 2.5

P R 2 P90 7 A T8, IS T 9 LIk,
IERLIRNG 3 s, Horb H1 (H2 (H3 25 TP 1545
PIZX N 55 F R 13 5B #6110 12 .13 2l COD,
FEAS I ZE X L5 T -3 25 BR%, J1 J2 3 AR
RIS Z XRS5 T A2 RBRR,

&R 3 SK-901 Kb PALAHR P K A IE ST B 2
Tab.3  Orthogonal Test Results of Nickel Wastewater Treatment by SK-901

B K% (SK-901

CHZE

J# 51 A IR (pH fH) ) R TP R COD, EBRH HALGEE
1 9 25 mL/L 1.5h 14.97% 4.12% 66. 32%
2 9 30 mL/L 2.5h 9.98% 2. 06% 61.37%
3 9 35 mL/L 2.0h 14. 14% 4.12% 64.31%
4 10 25 mL/L 2.5h 9. 14% 4.12% 63. 46%
5 10 30 mL/L 2.0h 11.23% 0. 00 67.75%
6 10 35 mL/L 1.5h 14.97% 6.19% 68. 02%
7 11 25 mL/L 2.0h 9.14% 0. 00 74.87%
8 11 30 mL/L 1.5h 13.31% 4.81% 71.36%
9 11 35 mL/L 2.5h 12. 06% 5.50% 67. 84%
H1 13.03% 11. 08% 14. 42% - - -
H2 11.78% 11.51% 11. 50% - - -
H3 11.50% 13.72% 10.39% - - -

H 1.53% 2. 64% 4.03% - - -
il 3.43% 2.75% 5. 04% - - -
n 3. 44% 2.29% 1.37% - - -
3 3.44% 5.27% 3.89% - - -

112 0.01% 2.98% 3.67% - - -
J1 64. 00% 68.22% 68.57% - - -
2 66. 41% 66. 83% 68.98% - - -
J3 71.36% 66.72% 64.22% - - -

J 2 7.36% 1.50% 4.76% - - -

T H1 H2 H3 g TP 1E45 BB RN 25 F T A3 R BR 3R 511 12 13 25 COD, 7645 B XTI 454 N A3 R BR 3, 1 2 3 WA AESHE

XERLZRAT T P2 2% B
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2% 3 AT, W] LA SK-901 Ab Ak 274 ke
K TP BBl T2 4 1 & CIB3A1, 2 I pH {H K
9.0, ZBm A 35 mL/L I A B 5 HE A 10 000
mg/L 1 SK-901 /K, )i 1.5 h, Ab3E COD, 1Y
AR T 245 C1B3A2, [ pH i} 10. 0, #ic4%
JndEk 35 mL/L N A BT E R EE A 10 000 mg/L 1)
SK-901 /K¥EWE, IV 1.5 h, AL AR T 2
S A3C2BI, N pH {E 0 11,0, #e 4% h
25 mL/L A BT BE 10 000 mg/L /Y SK-901
VW, N 2.0 b,

ZEAHEIE,SK-901 FrHEAb B T 20 55 BB I
pH {E} 10. 0, 28088 25 mL/L ML 2E 88 R 7K
FOI AT EE 4 10 000 mg/L 8 SK-901 7KIRW , L
N 1.5 h, HAHREEKAE T COD,, BTkl 638. 28
mg/L, Z AW E N 11. 64 mg/L, TP Bk i
268. 18 mg/L, 48 BRI EKE A 96. 7 mg/ L,

2.5 WAFIMAESH

TEAH R A1F Tl 3% 4 il AR FRDI AR A e 1
YR/ VT T P e PR ) o ) TE R , AR 3BT 5 B
RN 4~ 5 FiR,

(1) 4 P ATEEE A BR SK-901 FM ) HiAth 3 Ff
ST A PR R IR K T2 R T S A3 s
3 5 FH A 25 741

(2) 5 PArsEEE bR SK-901 4 HoAth Iy 7k
Y2 E AT AL BB ER OK O HA AR HER ) T2
Tk

(3) 524~ 5 u[ %0, SK-901 #H X T Hifh 2
A, & 2 AR,

(4) SK-901 i & th 4 J@ ki AL & W il i, B
AR A, RS K fh 27 5 BRI 7K v (8 TR/ S
PR IERERR . 1 H AR R Fe™* A% Fe (OH) ,
UKL, BRI EE I /K P R RR AL, 55 IE B IR TR DT UE
W BRI K TP i i/ Al 25 50 A

R4 ATREAT 25750 A o B

Tab.4 Pharmaceutical Cost Analysis of Different Oxidants
b Bt/ A/
N 2 T e
(kg'm™)  (JC-kg ') (JC-m™)
1 SK-901 0.25 10 2.5
2 NaClO 2.00 2 4
3 H,0, 3.00 3 9
4 e P 1.00 8 8

F5 [l AT SK-901 5 LG A BT 3T 1
Tab.5 Comparison between SK-901 and Traditional

Treatment Meathods under the Same Condition

. COD, HA
FE B ERE Y ﬁ;
1 SK-901 14. 97% 6.19% 68. 02%
2 HRE NS 8.52% 6. 80% 42.60%
3 WEEDUER: 13.60% 7.90% 56. 82%
4 FBEE  10.69% 5.30% 78. 60%
3 g

(1) SK-901 AL EeAE AL BE T2 45 . B
N pH R 10. 0, #8Mh 25 mL/L 7K A P
T B 7 10 000 mg/L (9 SK-901 /K& , 2 i
1.5 h J& , JInAGE £ 28 B ) 22 B0 Ve Je o U, e b
AR A

(2) EREk AL SK-901 XAk 27 8 45 i 7k
TP .COD,, . 2 A 15 Y« W) g 2 3 — & 19 25 BRAE H
COD,, it ¥ FF A 680.40 mg/L I fH 22 (R Ny
6.19% , TP FiiE i BE A 315. 40 me/L BHRAE LB
M 14.97% , A AW E N 36. 40 mg/L i 25
R M 68. 02%

(3) i s sk A 4B ) SK-901 m] yg /b4l
Y FIBAR

(4) EREk A ALH) SK-901 BE ELA M o 4 1k
P, CHAREERCR, vl = A D EVE A, 5 H A A L
AR FH T H 8 HE P R, DA T XE L B8 A7 ()
T A Tk

(5) EEHe T v A% b A TR 2 I UK SR 2 A
R T R AR — MR B AL 2R B R R K
MALER T 2% # A 4 A sk st . 5 n 4k
B3 AT LA B HE R 1, (E PR S0 28 0F AR T
TG B A3 T TR R A B R K A B T
SRR EE T W,

S 3k

(1] FRA, PR, B, 4 JPWa L T2 b Bk 2 o i
KA RRARLT]. LA, 2020, 49(7) ; 261-262.
[2] X A=k s e BB T2 M5 (D] )M,
R TR, 2015.
[3] XUSCER. BRE 8 Cu/Ni/Cr B /K A B8 T 25 058 5 0
[D]. KFF: #HbkKR, 2018.
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