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Experimental Study on the Treatment of Phenol Waste
Water by Heterogeneous UV/Fe-Cu-Y/H,0O, System

LI Yafeng, ZHAO Xiaofei,ZHU Aixia

(School of Municipal and Environmental Engineering, Shenyang Jianzhu University, Shenyang,China,110168)

Abstract; The purpose of this paper is to study the removal effect of heterogeneous UV/Fe-Cu-Y/
H, O, system on the phenol in waste water,and to determine the process conditions of this system
to process the phenolic wastewater. In this work , water samples were prepared by adding pure phe-
nol crystals into distilled water. The effects of reaction conditions on the removal rate of COD and
phenol in wastewater were analyzed by single factor experiments so as to determine the optimum
reaction conditions. In the experiment of the treatment of phenolic wastewater by heterogeneous
UV/Fe-Cu-Y/H, 0, system,H,0, (3% ) dosage was 1.0 mL/L,catalyst dosage was 0. 8 g/L and
the pH value were adjusted to 5. The final removal rate of phenol was up to 95% ,and the removal
rate of COD was 90.25% . The results have demonstrated that the oxidation effect of heterogene-
ous UV/Fe-Cu-Y/H,O0, system is greatly affected by the dosages of H,O, and catalyst, and the re-
moval rate can be increased by adding copper ions.
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M1 g/L,pH fEIHY K 4, R E R 50 C,
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Table 1 Experiment reagents

B V3 2.5 e R

1 H,0,(3%) Sl Y BT At

2 LKA BRIk Syl FE 24 85 A2 50 A PR 7]

3 AR sl VBB 012 AT B

4 B Sl [ 24545 P A2 1 A B 7

5 iR ALl F 2 85 A2 10 A7 B )

6 R LT K Srpral FE 2545 A2 0 AT B 7

7 AR Sl TR A A

8 UK £ SR Sy 4t TR Tl K AL

9 BB sl Y BT A

10 B sl TR AT 5 o0

1 4 - IR M sl T AL AR5 BT

12 P el D BT A

13 ok bl VBB 202 A B

14 T Srpral [ 24545 A2 10 A B 7
1.4 SAE 0. 850 2 g 1) 4B % — F R U 41 A hy Sk
1.4.1 COD Jfi k& ry i & HERH, FHZE R K I % J5 , 5% 22 1 000 mL (1)

WK HE 3 FiRf) UV —9100 44 -
AT WA Y66 BE 1, 43 )66 B v 22 COD
) J e

Fp, B E L. I A COD Ji
B E N 1000 mg/L. 43 B B vk
41 000 mg/LAYABAE — H 2 S # iF W5mL
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JRE TR R
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KRB &AH F  Cu™ 48 e
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RAERT, B O BIRAWRERHEAS s
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BRI T 110 € FHEF 6h,550 C 45 4%
5 h.

2 I ES RS 0
2.1 3E¥4 UV/Fe - Y/H,0, Kk Z 41
B & 7k B9 I8

% E KR H,O, B Fe?
i pH {E B 2 B[] LA B PR 28 6 R 2440
UV/Fe - Y/H,0, & & A4k ig 71 5% . ik
Y REVE S F AR KRR pH (BN 4 B F, )
R I A 100 mg/L, COD Jit ¢ JiE
210 mg/L 14 K BE i $ o 4R B vk B A
1.2 mL/LH,0, (3% ) (& H,0, i £
W) RN 0.7 g/L 40, T B B E] Ry

30 min.
2.1.1 H,0, B

I AL AE H,0, # i, %25
FEE AR B 6 i i H,0, &
5 KW Kk P cOD il iy 2 R R
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Fig. 6 Influence of dosage of H,O, on the effect

of phenol wastewater treatment
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COD 2[R 2 14 57 1A 255 SR AN G %o 28 P 119 5 i
K, FERMTRMEE H,0, #EHE—
TE R A ARFRAN ) | 53 AMEZR R A
oA ORTR, BRI T COD 112555,
2.1.2  AEAFIBOIN & Y 52
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Fig. 7 Influence of dosage of catalyst on the effect
of phenol wastewater treatment

i 7 7] 0L ALSE H,0, W 553 COD Y
TR £ RS 65% AW Y 22 B, 7R A AL 57
J& , RIFEESTE T H,0, K% LRES) , fff COD
R 25 IR PR 2 T, 7 A 5] 50T 4 3k 2
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BB M e LR TR 2. 2285 AL,
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i, AH FE#AH UV/Fenton 1K £ | 35 3 i iF
A BEASCRI BT AR B S iy, B B h T
AL B | 75 2 22 fi SO g
[, B i e AT 8 B v — 2,

2.1.3 pH ERiRA]

8% pH {EHRZ MRS 3R 58 H H,0, AYHEN
B 1.4 mL/L AR BT, 0 ¢/L,
BB 30 min. HA S SBEMESR MR FFA L.
K8 2 pH {H -5 2K M &K ' COD HIZE M 2%
BRERICE.

Hi /&1 8 AT UL, >4 pH A K 3 B, K
COD B A7 8 1) 2 B4, pH {HAE 3 ~7
N2 BRR A N, AE A0 UV / Fenton /& &

100
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Fig.8 Influence of initial pH value on the effect

of phenol wastewater treatment

TERRE: 22 Pk 22 55 B8 BR 5 T 34 i AR 4
R A B AR 3t R b TSR U Y 2 AH
UV/Fenton HBETE IR 45 144 S Wi AN 12
X XFAE A UV/Fenton 1K & W FH T 5L Pri5
FRAEPHEA R . I RIS Y S
YJH UV/Fenton 4 & 1 (1 Fe?* 1 Gl M: 2% 1F
TR REEUTE WM HE AL BN SR A
4440 UV/Fenton K & W) Fe'* /Fe’ * A%
UFY 3BTRS 1 IR LAE N 78 P 28 55 B
LT WAG) A 2R AT BAT B ML SCR
TFERCR Y pH (B FEl N AE 4 4H UV/ Fenton
TR RTPR ISR A TR
2.1.4 SR [A] 52 e

I H,0, #nik 1.4 mL/L, fitfk
FIFNE A 1.0 o/L, pH {Hh 4, Rk A8 [
R T) I LA AL S A5 PR ANAE. P9 Sl S i
B[] 15 2 W 32 7K o COD RIS 3 25 B % 11

H1 119 W] UL . S5 7 IS ] (14 14 ik COD i1
LB R, &N [R]FE 30 ~ 60 min,
COD 1y & B i & B 18 42 . 24 Je I i i
60 minJi7 ,COD YL BRHE AR ,2 h 5 [0
AR 58 I T AR 1 22 8%, O R[] % H:
FAR N NIE N ES SRS R S S W Ef e 2
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Fig.9 Influence of time on the effect of phenol

wastewater treatment
FRAO PRI R K T T B ) B K — 28 JE R T
PEAGTA A A, HE 5 e i BE 0K 75 22
T 22 B B (D Al S IO, Jr LA 2 3B 4K sz I B 1]
2.2 3E¥#H UV/Fe - Cu - Y/H,0, & & 4b
R KRR IE
% UV/Fe - Cu - Y/H,0, 1k Z& FlI
UV/Fe - Y/H,0, 15 Z X} By 2 5 7K v 2k i Fil
COD Y L BRACR. 0 551 . pH (E R 4 1955
£, H,0, &N 1. 4 mL/L, 4L 1)
BINEE R 1.0 g/L, W T RN 2 h. R
() 2 %55 P 288 B 7K Hh 2R 153 Fl COD Ak 335 SR
fA 52 LI 10 AR 11,
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Fig. 10  Influence of removal rate of phenol be-

tween different process
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Fig. 11 Influence of removal rate of COD between

different process

H T AT 2601« 0] 25 - (4 I AT 4 e AR A
UV/Fenton {4 F Y S 073 2R, 5 W42 4520 IE
ST S F AT $E 5 Fenton {48 & A Ak 1R
NG o3 A, b T B B R AR R
HRERAIAR S SHEI G SIS E
Yy, RIE RO 5 % i e R 48 i T ALY
(0 B R T DA R T AR B R R R
ar e
2.3 3dE#448 UV/Fe - Cu - Y/H, 0,k &)

B R M &1

€ A2, B AE ¥ AH UV/Fe -
Cu - Y/H,0, SV A Z2 b 32 1 % K i i
JINE S5 A, R B ot 1t ¥k 2 100 mg/L, COD
JFA B O 210 mg/L. 1E A2 R & K L%
2, ERIRE R B WK 3, IE R 45 2R I
#4.

x2 KFHRFE

Table 2 Factors and levels of orthogonal experiment

KF A/(mL-L7') B/(g-L71) c D/min
1 0.5 0.5 3 60
2 0.75 0.8 5 90
3 1.0 1.0 7 120

A N H,0, Wi B R AL A9 30 s ¢ A
pH {5 D g SR il
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Table 3 The design of orthogonal experiment

- A/ B/ ¢ bmin CcoD
(mL-L™") (g-L™") LR/ %
1 0.5 0.5 360 45.72
2 0.5 0.8 5 90 70.58
3 0.5 1.0 7120 73.19
4 0.75 0.5 5 120 85.16
5 0.75 0.8 760 75.49
6 0.75 1.0 390 88.36
7 1.0 0.5 7 90 75.46
8 1.0 0.8 3120 90.25
9 1.0 1.0 5 60 88. 65

F4 EZARETR

Table 4 Results of orthogonal experiment

FH A B c D
k, 189.49  206.34  224.33 209. 86
k, 249.01  236.32  244.39 234. 4
ky 254.36  250.2 224.14 248.6
R; 64. 87 43.86 20.25 38.74

M ] Al B A UV/Fe - Cu - Y/
H,0, A& Z AR i 5T 5 W B 100 mg/L,
COD ¥}y 210 mg/L AIAER K K ,
FERON 451 . H,0, #im& k1.0 mL/L,Fe -
Cu - Y AL 0.8 g/L, 75 pH A
R 5, N EFE]A 2 h
3 45 ®©

(1)3E¥4H UV/Fe - Cu - Y/H,O0, K %
X W 2R KA AR A A BEASCR L H, O, Fif
A0 B4 45 T8 %) RO AR o K R 2K 3 Al COD
R BR AR, B pH id i o [ b A
I, RAN T ¥4 UV/Fenton {& & pH J% i g
FRI B 7S Y i

(2) AEHHH UV/Fe - Y/H,0, K &
AT, 232 5 & B g /K b COD FK
(2= R AR 2R Fe?* F Cu®* # i #2: LL 1)
21 W, E R K COD Y BR R T
Fe — YA 42 55 30% , IR 4% 1 B 9] ) 4

(A R — AR LU 5] ¥ AE 3 AH UV/ Fen-
ton fEALF.

(3)AE A UV/Fe - Cu - Y/H,0, 1K %
Qb B Py PR 7K TR IE 383 56 T A Y e A 45
4 T 0 B R BE 100 mg/L, COD 1 Jii
W B 210 mg/L BRI /K, H,0, FIFm
o 1.0 mL/L, M4k 5 09 & o &= ok
0.8 g/L,pH{EA 5, Nl [E] 2 2 h, S8
My 25 BR 36 95% K, COD 1 25 B %
90.25% .
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