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Abstract

The complex wastewater was oxidized and broken by H,0,/Fe2+ oxidation system, and then treated
by conventional physicochemical treatment methods, to achieve the purpose of removing heavy
metal ions of complex and reducing COD. Various factors affecting the reaction of Fenton system
were analyzed, including the amount of H,0,, the amount of FeSQ,, the reaction pH, the reaction
time and the reaction temperature. Finally, the optimal reaction conditions were summarized: The
addition amount of H,0; is 5%, the addition amount of FeSO4 is 7.5%, the initial pH is 3.0, the reac-
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tion time is 3 h, and the reaction temperature is 25°C. The electroplating nickel-containing waste
liquid in the experiment was derived from nickel-containing ammonia complex wastewater dis-
charged from the electroplating nickel workshop of a circuit board manufacturer.
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1. 53|

LB R T 7 25 R BRI BN R % e P B < PR FABAT ML TBR AR S SRR I =R W 2R [1] [2]
[3]. Bk — M EUE M EE)E, FR e MRS SRR BRI 2 M 2~4 ff). IR ELEA
DU BEPE . pUp e ATAREIM 2 N T A rp, O T E QR T8, AR BTl
JEEE AL FEFERRI R R AR S BRI . T RO L BN 5 T LR IR BB BOK AL BRI, e
& H RIS B

R B AR K R T B, R 2 AR S T2, A B AR BN TRI B TR A PR K 7 5
A% N THGRIITERE IR E . BORIFA, MR RIRE REIIEET Mg Gk 75 B LL ORI
JERE TR SRR BB ROV EE, SHEBORE B TAEE 4] BLH TR ECoA 2 1
Mok EDTA AW, ZBCk SEUEE DB SR, MESEMt2R0E, Kb OB &40 KA
b LER, JUFEARAKAE R R B R ERRIOPT T, &G SRS A 2 202 —[5] [6] [7].

2. SLHERSy
2.1, REEEERKKER
SRR AE H AP R e, T A R S A R B K AR LR 42 1.

Table 1. Summary of water quality of waste liquid containing nickel

#* 1 BRERKRERNCER

| 12 & Imol/L COD¢/mg/L TDS/mg/L A /mg/L FAR/mg/L
TR 0.8 2000 16,000 3800 2600

MR, AR AR R R RN 2600 mo/L, ZE N 3800 ma/L, LEA HIWONARE LS A TR -
WAV AE ST PR AEAT TRARERES , AR FH 2570 RO IR 7 V240 3, AR s PR /K AR R s R & AT s
WEFRRR 2, I A B HESbR e, [FIF, G KB I AR R G RIS AT RO, ARG
JRHME LI AT o« DR, ASHIF T4 S5 5 o Fb B 5 R PR VR ) EE 4 R 8 1 22 B A BRIk COD R IEATHR 7L, Al
RAT AL AL B R R R 5%

22, SNSRI
SEOG AR A B A 2 B A AN AR IR 2 B

DOI: 10.12677/aep.2023.134119 985 N RI R Y


https://doi.org/10.12677/aep.2023.134119
http://creativecommons.org/licenses/by/4.0/

TEfiE %

Table 2. The main equipment and instruments of the experiment
2. TWMEZREMNUF

WAL 2 Hirk TR
PEPEAs DF-101S RS THAL A PR DL A
s8Nl e JC-NIE-1A TSR A AR GR A B2 7]
pH it PHS-3C I K L ERAA AR AT
EVALIN) Slivid= 378 TU-1901 b b i A B A IR S AL A A
COD R M X DRB200 WA K AT AN RS (i) R ]
FRNMR A P(NH;)N-3 F AL A PR A
2.3. EELIGR
SEEG IS AR b B ) 32 BSR4 3 P
Table 3. The main experimental reagent of the experiment
3. LMMEEIWIRF
JEA R A7) ¥ ks Hes
UK H,0, 500 mL [ 2545 4
AE L NaOH 500 g [H 2442 4]
TR 2k FeSO, 500 g E 254
TR H,SO,4 500 mL [ 2442
AL / 500 g /
PAC AlLCI(OH)s 500 g [GEVAN

3. &R5vHe
31 XWMFEEBRIEZRE

SEIG TR FERRMESRAE T, HO, 7E Fe® MEALIEF N RBI™E HO » A iidE:, BEA AR
SREIVENE, RO P A IS Y, A B COD M H R, RN, ArRRARE LSS IR TS,
AT E SR, IR PAC, MR R PR SRR RN AT 2, it — D ERE SR

Bo Ve eE, #HATEME, NERES RS,
HARJR S

Fe*" +H,0, — Fe* +HO-+ OH"

Fe*" +H,0, - Fe®" + OH~

RH+HO- - R-+H,0

R-+Fe* — /=4 + Fe®

R-+0, > ROO" —---— CO, +H,0

Ni** + OH™ — Ni(OH), ¥
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H,0, /Fe*" At ——rf RIS VA B A S ARV LR T 2R I 1

s WEK. FREg Ik Bl B
SR N S [
SEwm. s | EE

Figure 1. Cleaning wastewater treatment process flow
1 EREAKLEIZRE

% L 2MAER A H0, F1 FeSO, 2 I B 2 5 B A & 48 B /K Th B WLt AT AL AL 3R A% COD,
E, PSR RS R IGEAT IR HE L R E S B AR, KI5 /KR A HE JE kbR, s i A
HE AN AT,

32. LIRS

N AR SRR, R Z RGBTk, RIS SRR 200 mL B T 500 mL BEphrh, dSInE Stk

B EEER PAC, XUEKFESEALE . ZFIuAFI A A A EEE RN, SLREs Rk 4 fos:

Table 4. The effect of each reagent on the removal of total nickel and COD

4. BRNIRFINDIRE COD KRR AIFT

IR Jt: Eow s SRR R COD & COD %%
AN 2550 1.9% 1980 1%
A E+PAC 2300 11.5% 1820 9%
WK + SEH 100 96.2% 1100 45%
SFELATT + SN 0.3 >99.9% 510 74.5%
43Rl 7 20 99.2% 1850 7.5%

FATUESY, RHEERNEG IR, SEEBRZE L COD EBEEL/NT 10%, 1K FH 251
AR FEAL BRI, BRI A S I T Vb B B R, AR R T I8 B
99.9%7: 47, COD EBRFIE 74%. MR 2R A Ak 5 PR Al 25 1) T2 A0 B 2l 8% 5 82 PR TR

3.3. WEKFMEHIT

HL 200 mL J&5E /K B T 500 mL ke, FFa st AmBERIE O T M pH & 3.0, AN
A FeSO,7H,0 £ 159, JeNi—BmfE) g, 4l A e H s hn 30% 447K 1 mL, 5mL, 10 mL, 15mL, 20
mL, &R BLRER 60°C, MEEY 1h, BINESEME . SEMPRET pH £ 9.0 24, FHili—E
& PAM BitHE, EsiE, B RIEREAT AR .

MR 5 AT LA HBEAE SRR R R 3IN,  HKAE S &0 B2 H0, 384 20 mL i, KR
TEEERIC H02mg/L, HM 10 mL LG, SEEEEAAL, FEED. THXGEUKHEE 10 mL
I, ZFs B LA TE R, T D SRR B R RCR S, HUKER S BRI R, WE L
RN E TR L&, XK E5 10 mL.
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Table 5. Effect of hydrogen peroxide dosage on nickel removal
= 5. WEKAEFREERENT

H,0, (mL) 1 5 10 15 20

Ni (mg/L) 200 30 03 0.3 0.2

3.4. WRERIERRARINEHIF I

B 200 mL i BE K B T 500 mL AR, FEEHRE, WNINBRERVE WA YT K pH % 3.0, 435l [ bett
I FeS0O,-7TH,0 4159, 109, 159, 209, 259, N —BAEJE, AN 30%M 45K 10 mL,
Pl ) R 60°C, JRBIET A 1 h, dINEEAE . SR pH 2 9.0 &4, FRiI—E & PAM
BidE, rEE, BCEIEHEET Ao

Table 6. Effect of dosage of ferrous sulfate on nickel removal
7 6. BRIk A 2R EREIN

Fe () 5 10 15 20 25

Ni (mg/L) 50 12 03 0.3 0.3

M EZ 6 T LA HFEE WAL BRI, H/KE S ERHRE, WYIMANELE 10 g 287, HKEESER
B, HTREEANE REC AR HER D, SR E, TNRETEEMHEAL AW, IMAAGE
SR A AT . JWAIINELE 159 UG, H/KESEIRARTAA, BEE 2RI 4k 208 hn s m
SEBRAL I A B 2 ARSI A, IR A RN, BOnAL B A . I ks E I & A 15 g.
3.5. KR pH BN

I 200 mL jE Ve K E T 500 mL ek, FFiafidt, @INBRERVE 43 5 5 R pH & 1.0, 2.0,
3.0. 4.0. 6.0. 7.0, 8.0, ZRJFIAIKEM TN FeSO,-7H,0 21 10 g, KM —E&NHA) 5, 1A i hn 30%%1
oK 10 mL, NI N 60°C, MMNEHAY 1 h, WINESAASS. S8R pH £ 9.0 £4,
WIN—E 8 PAM fiidE, &5, B ERIHAT 9 HrR .

Table 7. Effect of pH on nickel removal

%< 7. pH EXT R EBRE M

pH 1.0 2.0 3.0 4.0 6.0 7.0 8.0
Ni (mg/L) 10 5 0.3 1 30 50 100

M EZE 7 ATLAE Y pH (AL SRR PEANBRAE 26 1 T, B ES RAERR YR, fETE 5 1T T 8 LR AL
R 22, HOKEEE 100mg/L, 7 UUE MAETIE SR FIFMAMCREZE, R A R dE A d 2k, 1
FERRTE AT T B —E FR 2 A 2R E AN BCR TR R IA B K bRE . pH {ELAE 3.0 I 4k B A R e
HUKER S 8O0 0.3mg/L, X B KARHE. BE 5% 1R T B0 B pH (& (e 2k B d 2 19t B 52 2 RHLAS
JEH SRR BT, IRk, RN T, Fe REMIEIRE N Fe®, MRS

S| {ERIEN
3.6. KRB BRI
HY 200 mL & ¥E R /K B T 500 mL petfrh, FRR R, I INGRER VA O 1 IR pH 2 3.0, et rhon
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AN FeSO,-7TH,0 £ 15 g, JN—BI AL, [m) e rsin 300X 47K 10 mL, % S Sl %y 60°C, 43l
Pl ) RIS )24 10 min, 30 min, 1 h, 1.5h, 2 h, #IMEAAME . SEMAPET pH £ 9.0 £4, FiR
n—E & PAM #iidt, 7rE ), BCEIFBGEAT o drke il .

Table 8. The effect of reaction time

= 8. R IATERIRZ A

B ] 10 min 30 min 1h 15h 2h

Ni (mg/L) 90 10 03 0.3 0.2

M 8 FTLAZE H S BN RIFE 30 min DA ER LBRACR A, B I 18] (O RELEHEAT, BEBRF AR IR
w5, R 1 h RS REIEAANAE, RNEEARTE . SV AR, FRESFIUR AR A (FRdk ) ik B A
B R AETE 4 SR AL G B0 RN T B 5 KR & A EbR . IRAESLIREER, BRI K
SprE, SNSRI 1h e

3.7. RMNRERIRME

HL 200 mL J&5E /K B T 500 mL ke, FFafide, AmBRERIE O T M pH & 3.0, AN
N FeSO,7H,0 #) 15 g, RIMN—BIf Al JE, [FLrasin 30%X4E /K 10 mL, 43 ¥ il ) N B 24 20°C
40°C. 60°C. 80°C. 100°C, Sl [Ey 1 h, HINESEAES . ST pH £ 9.0 /24, FRn—E
& PAM it dE, HEE, B RERIEAT AR .

Table 9. The effect of reactiont emperature

F# 9. R RmERIFNT

SR EE(C) 20 40 60 80 100
Ni (mg/L) 10 5 03 15 50

M 9 0] LA H Bl IR B T i KRR IR PR (B B 2 80°C RS & M sy, 7EIRE
RIS 23 B A R s, T LLEALRE 2, IREC SR a % &, WAL SR e ek, H
IR I I SR UK A A BRI R, O RONESRK, R T R A BRI, SRR E. N
SEIG 4k Bl R IOV IR A 60°C .

3.8. EUFRETIRERE

WIESLIR LS R, Pl E &M, I RAEE, B2 LiEWwEKET S LEKTD, TR &
IR B VA T T T pH £ 3.0, [ABEM RN FeSO,-7H,0 #1150 g, M —EINIA) i, 1A iR i 30%
MK 100 mL, [BIREE N 60°C, MNEFAY 1 h, WINEEES. KA pH £ 9.0 £4, B
n—E & PAM $iidE, B )E, B EIEBEAT oA .

Table 10. The degradation rate of nickel was optimized

= 10 MALFMHTIRAIPERER

. B0%REK o S RE (Y WeETTRR S AR %
pH T4%(9) (mL) I} i8] (min) IRE(C) e (mg/L) e (mg/L) ZBR%E%
3.0 150 100 60 60 2600 0.3 >99.9
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HI 10 Bl HOKERSEAE 0.5 mg/L BLT, BHIAT R TR SRR L ER SH B BRE
RORGF, ATE B HETBRAE

4, 4Eip
1) AR A T e P A (R % A B, RIS, BRI 7K 45 B2<0.5 mglL,
BN -

2) FREAR RTE SR N EREUK R, AR B R A, BRI 25 R BT P A
3) A SO AR TC i € SRS A R AR AL B AT pH BN 3.0, KM ER 7.5%, XUEIK
TN 5%, [BIREE N 60°C, ONEEINY 1h, AbE 584 &<0.5 mg/L.
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