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Engineering experiment of electroplating organic effluent
advanced treatment by photocatalytic oxidation

Yao Kun

( Faculty of Environmental Science and Engineering, Guangdong University of Technology, Guangzhou 510006, China)

Li Peng He Hualiang Liu Guoguang Lin Qintie Lii Wenying

Abstract
troplating organic effluent advanced treatment. The various effects of COD removal by different systems: UV, UV
+H,0,,UV +H,0, +TiO,,UV + H,0, + FeSO,,UV + H,0, + FeSO, + TiO,,UV + O, + TiO, and UV + O, +
TiO, + H,0,were discussed. It shows that the UV + O, + TiO, + H,0, system has the best oxidation effect com-

Photocatalytic oxidation coupling techniques were used in engineering experimental study of elec-

pared with other systems. With the eventual effluent filtered by activated carbon, the COD removal rate can
reach as high as 90% , which meets the GB18918-2002 standard ( A Level). Actual project repayment period
was 4.31 years, NPV > 0, internal rate of return is greater than 10% benchmark. Experimental investigation
shows that, the adoption of UV + O, + TiO, + H,0, system can reduce the raw materials dosage, workload and
running cost,which will provide realistic basis and reference to electroplating wastewater treatment process opti-
mization.

Key words UV; TiO,; Fenton; ozone; electroplating organic effluent
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DI A AR . KB BN E TS AT 2R A R K
% H Fenton ¥ L BRA HLY, Bl J5 iIn NaOH Fi1 FeCl,
G E & m I REIRUIE LBk, AHLEKS
Fenton 2 i J5 COD ¥ B} 5 35 500 ~ 600 mg/L,
1.2 KR

JROK B IR B, B M, pH B2 2. 97, A 821
B SR
1.3 XWHRBEME

SLU G WA K (27.5% , Tl ) (448 (&
IRBR R K ) A AR R B R 4 A 43 B 4

SIS A AR AL HE LU JLF

(D) EAEE (I mx1.5mx1.4m,
B, LB D) AR 2 m' s EEM BN PP 5 A
BB T, R E R S R R BRI R AR A
TE A R AT K T 5 BR R IRD 2 S A O R
B, A A5 1 AR 2 ] ) I 38 R R e 2o B AR
o AR S) 43 A B UE AR R 4 S AU R AR
N AR AR b M R A7 SRR, BB 25 S 80 W ¢
AMAT A, el LU S5 3R O AR AT T R
H TiO, 99K W, A& ML S ALY

(2) FABE S A v 1 4 19 TiO, 44 K 45 (3] Fig i 95
R K IR EE 5 75 e By 76 48 0 3k g 0 T i AN
SR ) AR PSSR 10 B, TR 15 m?

1.1

TiO, ZOCHAR , A R L HE AL SO AL AR, gk A
W 3 19 8 30 11 3 4 3 49048 #8 55 (FESEM, Hitachi, S-
4800 ) W%, 4N 2 Fr7R o

b .
i UV AT

H

WRAE
BRI
F1 Ak BN

Diagram of photocatalytic oxidation device

R

Fig. 1

B2 PR AR 4 10 TiO, 94K 4 Y FESEM & J
Fig.2 FESEM pictures of TiO, nanotube

arrays prepared by anodization

(3)KHCOD-100 %! COD {4 fif# F 3 [8] 7 AL ( 5 5
BEIR) 5

(4)A302043 Ji% B} (2618 Orion) ;

(5)QBY3-50 TR ( L) ;

(6)LA-YQ v, A R R A K EAR (20 g/h, )™
B

(7) % VR DEHE , L3S WA BT, bR VB AE T 0
10.5 kgf/cm®(1.030 MPa)
1.4 XB®HE

IR AR AT N 1.8 m’ T g oK, A
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JE 4678 S0, TR Bl bR B i 12 KR & 350 Ja L)
RUKHEE. il NaOH J8 7Y pH {H 2 4,4TJF UV 4T 41,
FeotlRE R ey (2 =A% 1), 9F Lk b %
ROTTE o BB — B [ BURE , F NaOH % pH % 10
Ledy e Uik — B R 5, BB W W oD, COD
K F GB11914-89 ( COD i 5 & %% M2 45 v5 ) I 5 o
H,O0, I it B AX: 0 =2 xp(COD) x
34/32(mg/L) ,30% (it EAL A BE R 1. 11 g/
ml., £}, COD 3 1 000 mg/L [ 7k , H,0, fil A
o 6.38 mL/L, W T ANE COD & &1 H,0, B
WA PL UL 3l 3, FeSO, % BE/R [t Fe’* : H,0, =
1: 10800m, 04 $ &k 20 g/h,

*x1 HSETXWIEE
Table 1 Group Experimental Settings

41 5 J g 2% A SIS ] (h)

uv 6

UV +H,0,
UV +H,0, +TiO,
UV + H,0, +FeSO,
UV +H,0, +FeSO, + TiO,
UV + 05 +TiO,

~N O R W N =
fo e e = = =)

UV + 0, +TiO, + H,0,

2 LHERMITIE

2.1 AEHZELE COD HWEK
FCRETE 46 5, A B 1 h BROARE — U, A I K A
COD, k% UV UV + H,0, .UV + H,0, + TiO, .UV +
H,0, + FeSO, .UV + H,0, + FeSO, + TiO, .UV + O, +
TiO, #1 UV + O, + TiO, + H,0, & & %t K /K COD iy
M, SR 3 PR .
2.1.1 3z UV xf COD £HhE %R

TE RO T K S 6 h,COD M 490.2 mg/
L FRH] T 425.96 mg/L,COD £BREHR13.1% ,
X P AE 2R A O B BRAR TR B K e AR D Y
- OHH 3k, 1%Z A i 52 2 A R 58 19 A 1o v, se o™ 1k
JEIK TR 43 By B i A ALY, A5 K COD ik
AR
2.1.2 UV +H,0, 3 COD 3k %84 %k

£ UV + H,0, TR 6 h,COD M 469. 1
mg/L FFEH T 384.3 me/L, LR K 18.1% ,
AREIKLUG , BB BA T — 2 W4 H 2 A SR 4
I, 3 FT BE SR S5 I N I BE AR L oy R M BR 8, WLAEL K
RSN Ve N RS R (A g i R

.UV —4 UV+H,0; +FeSO,+TiO;
8008 —e— Uv+H, 0, —— UV+05+TiO:
—A— UV+H,0,+TiO, —— UV+0;3+TiO,+H, 0,
—v— UV+H,0,+FeSO,
600
S
E 400
@)
o]
&)
200
& 0 3 6
g i) (h)
B3 ORIEARER DS A COD e B2 i 42 1k
Fig.3 Change of COD under different treatment methods
2.1.3 UV +H,0, +Ti0, 5 COD % % 4 % %

76 UV + H,0, + Ti0, FHE K 6 h,COD M
621.6 mg/L T FEH T 479. 6 mg/L, XX N
22.8% . JMA TiO, J5 2B AFE] T /N E$E 7, X
AIREE P TiO, 75 UV BESGT Rk i+, #F —
AR E H,0, A - O, BEMI R K T Rk xR
2.1.4 UV +H,0, + FeSO, 3 COD & 1h % 89 % vh

7£ UV + H,0, + FeSO, F &K 6 h,COD Mk
534 mg/L FREH| T 254.8 mg/L, £ % H 52.3% .
EBRFA RIEESE I BRI AT, 3 Hrik
Fenton J b b 2 o 7 A2 B €8 3, 78 2 g b 25 5 i
TE4E A BT A Ak, DT BELA 58 A0 56 1 15 15, 6 I A 14
VERIGCT Hofst, i1 LLAK AT /2 AL B2 1 Fenton 2 o
2.1.5 UV +H,0, +FeSO, +Ti0, % COD k%83 Hvty

7F UV + H,0, + FeSO, + TiO, T JE/K M 6 h,
COD M 621.6 mg/L FF&F| T 308.18 mg/L, £ BKHR
#50.4% o X 0] HESE TV JE LA Fenton WA =,
Fenton [ 1 i # i =/E Y) Fe®* B 11 SO v 4 K it B
PEEAME, B fil TiO, [FIAEE B0 T vT LA R i A 30k
Zhypl /' T Fenton SIS W 3 #b T 6 1k 2% B2 FA
& I EBRFE S UV + H,0, +FeSO, K R$Z,
2.1.6 UV +0, +TiO, # COD k% 8 % vk

£ UV + 0, + TiO, T KK N 6 h, COD M
401.4 mg/L FRH T 176. 4 mg/L, £ R H
56.0% o A UL, AHTACER B 5 BE % 1 BR € X) 5 Ak
JGIR I, TiO, BEA8 I & i, 2 i Oy A ALA L
Yy, LBRSCRME S E R T UV + 0, + Ti0, TZEA
JERI Oy 5A DY B4 RN, T2 L E AL
Nk BIVEAE O, 78 52 A S HR SAE F R & 4B 43 fidk 7
A= - OH, iy - OH 57K i) 5 it 1 A WL 217 |
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B i 57 %

R B A& B, COD 3K F 176. 4 mg/L 4y
ATELRSE TR, XU - OH & A E, 0, AR
PLak 2k E AL K T BN A LR
2.1.7 UV +0, +Ti0, + H,0, 3+ COD b % 64 % v
1E UV + 0, +TiO, + H,0, FE/K W 6 h,COD
M 412.0 mg/L FTREF T 109. 2 mg/L, ZRER N
73.5% o, tHET UV + 0, + TiO, f& FR, AT & M
A H,0, J5,COD REfg 4k SE T B, A IR B i) o j 2] T
109.2 mg/L, I-A A R4 TR B E BEIZ K &R
I % Z 8] £7 £ U A 15 . Hoigne Z£M* A H,
H,0, ®MAA B T O, B4, N3G im - OH #Y
Bk FeAGT AT R ORI
H,0,»>H" +HO"
HO ~ —0, + HO,
HO, +0,—HO, - +0,
0, +0,—-0,+0, -~
HO,—H" +0, - ~
0, -  +H"—>HO;
HO,—HO - +0,
HO - +0,—~HO, - +0,
2.2 ZWERSH
UV + 0, + TiO, + H,0, #H& %% % /K COD
ORI, 35 %) T 73.5% . UV .UV + H,0, f1 UV
+H,0, + TiO, B} & fif 528 LL 3K, 4300k 13. 1% |
18.1% F122.8% , UV + H,0, + FeSO, [ 4 1k 3¢ 5
FRTUUL 3 FRR, KB T 52.3% , X EH Ti%
&R EZ LML SE Fenton N 3, 2N, g
fg fie ik H,0, 53 , N1 — 2B AR 3 - OH /% 2F 1
UV +H,0, + FeSO, + TiO, K R E LR E UV +
H,0, + FeSO, #£1T ,3X 7] fg J& Ay Fenton S hij £F 1
BF k7 A 1 8 B S 1 A O R I HLAk ER B R BT
7 TiO, 0, FEK T TiO, 2 mm AL, e/ T UV 34
KHTFZRMILE, UV + 0, + TiO, (KR M LR
1 56% T Fenton SRR, B O, S LR H
35UV + 0, + TiO, + H,0, A% T HAK R B &
I EARROR , BBR IR B T 73.5% .
SR I 2 g, e 2 7k COD /hF 50 mg/L,
i /2 GB18918-2002 ¢ Ik 4 15 7K A B | V5 YL 1 HE B A%
HE) h— 9 e (A RifE) Y 20K,

3 ZFAITHSN

BASN
JefiE b S e B (I Tio, 49K, A ) 4

3.1

JTiot, B LA-YQ 37 22 R R L A AR (20 g/
h),5 000 jo, 34t 4.5 o0,
3.2 BITEASMH

IHT. 25 :600 mg/L J% /K & Wi 55 1 27. 5% W4 K
4.8 kg,800 J5/t,0. 0048 x 800 =3. 84 77 ;600 mg/L
5 7K A5 Wi 2 A R I 42 0. 02,650 JT./t,650 x 0. 02
=13 Jo. B MK VR B AL B AL A Oy 3. 84 + 13 =
16.845T .

U JR s R A AR AR 500 W, fg i K 4b 3 6
h,500 x6 =3 kWh,3 x2 =6 JG; /0 548 & 4E 25
KSR 1 x2 =2 76, #B7ETE MK 130 Ju/4¢,2
46/ 0fE . B H IR S RCPBE, BT OK A R RR, L
FUF 4, Al 2l ] 72 d DL E . 260/(72 x1.8) =
2 Jt,

i I I K S A b BE 2R < 16. 84 — 10 =
6. 8470, T H ALY H 4.5 T T,

3.3 HAMmESN

FEHEKR 18 m* 247, & BE% 19.5 77

Too ATATHEAM BT L 2
®2 REAUFUTEETHREFHW

Table 2 Feasibility analysis of photocatalytic oxidation project

A NN 45 R
T H 5T T — 19.5 56
EBITRAHETE P — 4.5 Ji .
WAAEYTIADE D D=1/10 1.95 Ji ot
RN T F F=P-0.33x(P-D) 3.6585 Ji ot
BIREELH N N=I/F 5.33 4F
B NP " :
(i'izjfl: ]::Vm) NPV = 121 a i”/ -1 1.43
NPV, (i, —i;)

PRI 5% IRR(% ) IRR = i, "

ptr2 M7
NPV, + \ NPV, \

AL R T WA W A, ROA 5. 33 4R,
NPV >0, NIz R AR T RUEME 10% , 1% T REAET;
CIE
4 # it

(1) 1% 48 Fenton S i 4b B i 85 A LK KE A
BEL, X6 T AR e B AT ML IR 8O — e, Wb 250 F- 4R A
ST IR K TR EE AL 3

(2) A% T H A S ik &, UV + 05 + TiO, +
H,0, &2 BA W47 0 FABOR 2K R T 52 bR
FH BN it B 18T B WA T TR A o A e B B Ab
A K COD iR GB18918-2002 — 2 bR ( A
PR ) I EK



5 10 4

2

G 5« ' e Al 41 TR Ak 3 H B LI K I R A S

3889

(3) 2RI MR 2 BE W/ I 25 48, T AR & iz 4y

WA A A T B R A . S R
g 7K A A Ab PR 9% T 1 16. 84 ~ 10 = 6. 84 JT, 4F 5
HALPEZE T 4.5 T3 o0, XN 5 S8 bk W A,
A 5.33 4F NPV >0, N AR #if R T fEE 10% .
I RATE AT N B ARy SE PR K AL B —

MZ% L.
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(1] BEEE. 45 Ok 3 [ v B B2 K 38 B1AY W18 W 35 5 0
1fi. 2000,22(2) .6-8
Huang R. G. Looking back on the electroplating

(3]

[7]

wastewater treatment in the past 50 years since the founding
of new China. Plating and Finishing, 2000,22(2) :6-8 (in
Chinese)

FIE D, R, BRI . R B SR B B A B T O
61,2007, (1) :27-30

Wang X. B., Zhang S. L., Chen S. B. The general situ-
ation study of the electroplating additive. Ningbo Chemical
Industry, 2007, (1) :27-30(in Chinese)

S M A A-UTTE AL B COD & 8RT5 K. ML 8%
51,2009 ,28(8) :40-43

Peng M. Z. ,Jiang J. Treatment of high COD nickel-contai-
ning wastewater by oxidizing-sedimentafing. Plating and
Finishing, 2009 ,28 (8) :40-43 (in Chinese)

PRAEHR , R VL 8, B 52 5, 45 . i 3R 58 8 0 1 3 ol 9 2 K
h Cu YR BRFRR P 3R 8E TRE % 412 ,2008,2(1) :101-104
Chen H. L.,Zhou J. M., Huang C. B., et al. Sorption
properties of Cu in electroplating wastewater on municipal
solid waste incinerator bottom ash. Chinese Journal of En-
viormental Engineering,2008,2(1) :101-104(in Chinese)
RS, 2 B, F R ER. R Pk b PR R B R K 1 E
JE. L% 5K ,2007,29(3) ;2124

Qing Z. P. ,Huang R. M. ,Wang Z. X. Progress of elec-
troplating wastewater treatment with microorganism method.
Plating & Finishing,2007,29(3) :21-24(in Chinese)

Kang Y. W. ,Hwang K. Y. Effects of reaction conditions on
the oxidation efficiency in the Fenton process. Water Re-
search,2000,34(10) :2786-2790

EEAE, BRB AT, BUGE 37 , 55 IR BE-Fenton-BAF {4 1 4b ¥
B B U A 5T PR TR 41,2007 ,1(10) :42-45

Wang X. J. ,Chen S. L. Gu X. Y., et al. Pilot study on in-
tensive treatment of landfill leachate by flocculation-Fenton-
biological aerated filter process. Chinese Journal of Environ-
mental Engineering,2007,1(10) :42-45(in Chinese)
W S0 5 e TR A TS AL s b B R L B TS K.
555 k11,2004 ,23(5) :53-57

Peng M. Z. ,Jiang J. Treatment of nickel-containing waste

water by pre-oxidization with potassium permanganate;

Plating & Finishing,2004,23(5) :53-57 (in Chinese)

(9] AP, . BRBEAL . db At b Toll i fiuet , 2003
[10] #B, ¥ . AR 88 & 7475 T XU KX e R A7

[

[12]

[13

]

[14]

[

LY B AL AL . L TR ,1999,19(4) :243-244

Xie G. Y. ,Xiao J. Organic matter degradation of hydrogen
peroxide catalytic oxidation with different metal ions pres-
ence. Environmental Protection of Chemical Industy,1999,
19(4) :243-244(in Chinese)

MR TN BIHEAY, 4. JURHE TiO,/UV AR R R Y
S S B i AL AR R B DR R (B AR
f2) ,2008,36(3) .77-82

Xiao J. X. Wei C. H. ,Hu J. J., et al. Rules of photo-
catalytic oxidation degradation of dyes in TiO,/UV sys-
tem. Journal of South China University of Technology
(Natural Science Edition) , 2008 ,36(3) :77-82 (in Chi-
nese)

Liao C. H. ,Gurol M. D. Chemical oxidation by photolyt-
ic decomposition of hydrogen peroxide. Environmental Sci-
ence & Technology, 1995,29(12) :3007-3014

X400, R, £ RS, 5. 0, .H,0,/0, & UV/0, 7F
SRR K T BE AL B o R T BR B AR 4 4, 2009, 3
(3) :501-505

LiuJ. Q.,Li T. Z. ,Wang F. Z. ,
0,,H,0,/0, and UV/0; in advanced treatment of coking

et al. Application of

wastewater. Chinese Journal of Enviormental Engineering,
2009,3(3) :501-505(in Chinese)

Hoigné J. , Bader H. The role of hydroxyl radical reac-
tions in ozonation processes in aqueous solutions. Water
Research ,1976 ,10(2) :377-386

P RK . R 15 BE D SR 23 A 9 S AR O k. MOl B A1
1% ,2004,39(4) .41-43

He Q. M. A brief talk on the basic method of investment
and decision-making analyse. Forestry Science and Tech-

nology Information,2004 ,39(4) ;41-43 (in Chinese)



	2013100.pdf
	ACD FotoCanvas print job.pdf
	20131000.pdf


