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Abstract: T his paper utilizes minerals to resolve the problem of the obvious reduction of the efficiency of ozonization, which is caused

by the high acidification of the dye wastewater during ozonization. First, high specific area mordenites modified with copper oxide

dipping were used as adsorbent to improve the efficiency of ozonization. Second, natural alkaline mineral brucites were employed to

counteract the high acidification. The results of the experiments show that two schemes of Cu_mordenite combined with brucite added

to dye wastewater, with mass ratios between Cu_mordenite and brucite being 20 1 and 17 1 respectively, could increase pH value of the

wastew ater and improve the efficiency of ozonization. The value of COD decreasing rate of the dye wastewater with m ¢y mordediie/

M pere being 121 is enhanced by almost 30 percent compared with that of the organic water with ozone only. In the end, the authors

deduce three possible mechanisms for minerals in organic wastewater ozonization processes. They are adsorption of Cu_mordenites, al

kali catalysis related to brucite decomposition and complex reaction between Mg~ and organic acids.
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Diagram of catalytic ozonation experimental
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Table 1 pH values of dye wastewater of brucite/ Cu_mordenite in the process of ozonization

B SR ]/ min 0 5 10
U R AL 5.70 4.16 3.64
Cu_ #2640 5.74 4. 10 4.00
RS 1# 9.37 9.22 8.96

LA 2% 9.63 9. 46 9.30

15 20 25 30 35 40
3.60 3.30 3.20 3.04 3.03 3.01
3.83 3.74 3.72 3.63 3.62 3.59
8.90 8. 80 8.72 8.63 8.55 8.49
9.13 9.10 9.03 8.97 8.95 8.92
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Table 2 COD disposal rates of dye wastewater of brucite/ Cu mordenite in the process of ozonization

LA 8]/ min 0 5 10 15 20 25 30 35 40
S B AL 0 6.7 15.3 15. 4 23.6 23.7 25.5 26.6 32.9
Cu 2 ek Ai 12.3 21,1 22.5 24.0 32.6 34.0 40.5 44.0 45.5
S 1# 14.8 18.7 39.0 44. 8 45.3 50.0 58.5 60.0 60.5
3 2# 14,8 33.5 42.6 46.9 55.5 64. 1 64.3 68. 4 68. 6
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Fig.2 GC spectrum of 5 min ozonation in dye wastewater

of Cu_mordenite/ brucite
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Fig.3

of Cu_mordenite/ brucite
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Fig. 4 MS spectrum of 5min ozonation in dye wastewater of Cu_mordenite/ brucite
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Fig.5 MS spectrum of 40min ozonation in dye wastewater ol Cu_mordenite/ brucite

BEG A0 SR AT B2, — AP OH™ 55 505 L2 9 2k
e 07 FIHO e g K P A i 5| e B4 43 i 7 4k ) b~ 4k
HEAE(037 HO3 »OH) . SLALER I BE L3 it 4 ot 75 4, 4
R — R A A R E L RS P A LA SR T e AR
P, HIGHEFE, B il B b A B - OH AR B 7% 3k 1M 4014 31
Z . Tomiyasu 5 ( 1985) 1A Jg SLSUAE Bk 4 111 i 1k 40 A
A AL TE - O B i 2k, IR & T 0y B TER
107 %, S NEHLEE R : O3+ OH™ =+03 + HO,*, O3+ *05 =
*03+ 07,203+ H* =*OH+ 0,. 75NV Fop, b K8 A1 i
S OH™ Il SLALa il 77 A OH il . Co_220ilA ey
SEAG ARL A3 7 I B R JE R TRl JL AR TR S Cu TR LA
—RE SRR AR TR 5 ), AR Legube 55(1999) 32 11 S0
PUEE 1. SfEAL =2 0« OH 1 Ak 55 2 R A4 S Ak R g, Al
B TP AR R 25 R Y, B COD PBRAE . 5) 4b, BlAT B
B AR IR, « OH 11 e B4 28 B0 R 2% R 34 7= 2 1)
ep ) e A Ak, R RN TR LR S Mg SR TR K
A LR R i e, MR COD #F 5 A% . BLER s aCln R
BLEE 1 Mg(OH), <Mg( OH)* + OH™

03+ OH™ =03 + HO,*

03+ 03 =03+ 0,

*03+ H* =+0H+ 0,
Me(Cu 26414 + N*Dye—=M*(dye),
*OH+ M«<(dye), = B~ + M

*OH* BRMEr= 1 — 17 Pl

Mg(OH), <Mg(OH)* + OH™

1 HLE+ Mg(OH)* + OH™ —~Mg 4T HLER L ¢ + 2H,0

HLEE 2

HLEE 3

4 -—ll'ir/e

(1) 55 AREEAT T 1) K P B S it Bk, e K B T
A0 i A 5 ) HIE T 12 e A R PR KRR F I R B

(2) SLAALATHLEE AR 2 b N S RCAK B 4140 Cu 225
Wb AT, Bl B S R R, I HLBE AT A DA L R
U A A AT

(3) & GC_MS KriiE sk, LGt 20 - X 3B MR H& M
QU R AT L AR 5L S b ek 2 o (1% o i) 7= 4 4 S D e ot I 07
(W Hl< 6) My &, Jorh & /o B By

(4) 40~ AL BEEE K A4 % v, A7 S A Ak 5 389 2801 Sz 1 KL
O] REAT BE A AL TR B A Mg S AT LR AR & S 3 Rl
TEH .

References

Aieta E M, Regan K M, Lang ] S. et al. 1988. Advanced oxidation
processes for treating ground_w ater contaminated with TCE and PCE,
pilot scale evaluations| J]. Journal AWWA, 81: 64.

Arslan T and Balcioglu I A. 2000. Effect of common reactive dye auxil-
iaries on the ozonation of dyehouse effluents containing vinylsulphone
and aminochlorotriazine dyes| J]. Desalination, 130: 61~ 71.

Bhat M I} and Gurol. 1995, Oxidation of chlorobenzene by ozone and
heterogeneous catalytic ozonation| A, 27" industrial waste mid_at-
lantic conference] C]. Bethlehem, PA, USA, 371.

Chinese National Environmental Protection Bureau. 1989, GB11914_89

Water quality_determination of the chemical oxygen demand dichro-



56 10 P &

LG A KA A S BB K A R b 0 8 R LB I 5

577

mate method[ S]. Beijing: Chinese Standard Press( in Chinese) .

Cooper C and Burch R.
the oxidation of halocarbons in drinking water preparation[J]. Wat.
Res., 33(18): 3695~ 3 700.

Duguet J P and Bernazeau F. 1990. Removal of atrazine by ozone and

1999. An investigation of catalytic ozonation for

ozone_hydrogen peroxide combinations in surface| J]. Wat. Res., 24
(1): 45.

Hassan M M and Hawkyard C J. 2002. Ferral_catalyzed ozonation of
aqueous dyes in a bubble_column reactor[ J]. Catalysis Communica-
tions, 3: 281~ 286.

Ji Xiaoyuan and L1l Yuefeng. 1996. Filtration study of catalysts in het-
erogeneous catalylic ozonation of dye intermediate wastewater 1], In-
dustrial Wastewater Treatment, 16(5): 20~ 22(in Chinese) .

Karpel V L. N, DelanoeF, Acedo B, et al. 2002. Reactivily of various
Ru/ Ce0; catalysts during ozonation of succinic acid aqueous| J]. New
J Chem., 4(4): 229~ 233,

Kearney P C, Muldoon M T and Somich C J. 1987. UV _ozonation of
eleven major pesticides as disposal pretreatment| J]. Chemosphere,
16: 2321~ 2330,

Legube B and Karpel V L. N. 1999, Catalvtic ozonation: a promising ad-
vanced oxidation technology for water treatment[ J]. Catal Today, 53
(1): 61~ 72,

Li Jiazhen. 1997. Industrial Wastewater Treatment of Dye and Col
oration| M]. Beijing: Chemical Industry Press(in Chinese) .

Logemann F P and Annee J H J. 1997. Water treatment with a {ixed bed
catalytic ozonation process| J| . Wat Sci Tech., 35(4): 353~ 360.

Ma J and Graham N J D. 1999, Degradation of atrazine by manganese_
catalyzed ozonation: influence of humic substances| J]. Wat. Res.,
33(3): 785~ 793.

Pirkanniemi K and SillanpAd M. 2002. Heterogeneous water phase catal
ysis as an environmental application: a review [ ]]. Chmosphere, 48:
1 047~ 1060,

Preis S, Kamenev S, Kallas J, et al. 1995. Advanced oxidation against
phenolic compounds in wastewater treatment| J]. Ozone Sci. Eng.,
17: 399~ 418.

Staehelin J and Hoigné J. 1983. Reakionsmechanismus und kinetik des o~
zonzerfalls in wasser in gegenwart organischer stoffe] J]. Vom Wass

er, 61: 337~ 348.

Tomivasu H, FukutomiH and Gordon G. 1985. Kinetics and mechanism
of ozone decomposition in basic aqueous solutions | J]. Inorganic
Chemistry, 24: 2 964~ 2 985.

Yang Xinwei, Luo Yuyan, LiJincu, et al. 2002, Dye and Organic Pig-
ment| M|]. Beijing: Chemical Industry Press(in Chinese) .

Yin Lin. 2000. Characteristics of Zn_clays catalysts for catalytic ozona
tion degrading process of dye wastewater| J]. Geological Journal of
China University, 6(2): 260~ 264(in Chinese) .

Yin Lin, Lu Xiancai and Ai Fei. 2003. Effects of T Lattapulgite catalysts
for catalytic ozonation degrading process of dye wastewater[J]. Jour
nal of the Chinese Ceramic Society, 31(1): 66~ 69 in Chinese) .

Zhao Bo, Lu Baoqi, Yin Lin, et al. 2004a. Effects of Cu_mordenite cat-
alyzed ozonation for dye wastewater| J]. Journal of Yunnan Universr
ty, 26(4A): 172~ 176(in Chinese) .

Zhao Bo, Yin Lin, Lu Baoqi, et al. 2004b. Primary study of Cu_mor-
denite/ catalytic ozonation_palyskorgite for dye wastewater[ J|. China

Non_Metallic Mining Industry Herald, 5: 48~ 49, 65(in Chinese).

Bt o 32 5% 3Tk

[H S EREER Y ), 1989, GB11914_89 AK T 4k 2 s U Wk 1l 2, %
Rk 8], Abmt: o B bk R AL

BTG, FUMRIE. 1996, HURL b i) A B K 2 T Ak S U P LR i AL
FIPIF RS kK ARBE, 16(5) : 20~ 22.

AHE. 1997, Ykl e Tk e KA ML db B e Tk IR
.

BT e, PR, AR, 2% 2002, By A BRI M. dEE: 4k
A Tl Y R A

FtoOHk. 2000. Zn KL R HeRE AR 1 O ST Tk B AR fE 0 2
[J]. ek mEdE, 6(2): 260~ 264.

FroOBk, REBLEE, 2L KL 2003, TV BE A G D SRk B K Y 5L
SRR B A S 1), REERERAER, 3101): 66~ 69.

B TOETE, T BE. S 2004a. Cu_ #0040 kG KR S
SRR )] 2 R AR RERR) L 26(4A) 0 172~
176.

odk, g Hk, SRAR. 2E. 2004b. Cu 204 A SRR fL- B
SN TR YRR AR P EAE SR Tk
S, 5: 48~ 49, 65.



