%38 % %HoM v E 4 K HE K Vol. 38 No. 9
2022 %5 A CHINA WATER & WASTEWATER May 2022

DOI:10. 19853/j. zgjsps. 1000-4602. 2022. 09. 014

MK EREANNNEHEYRIKTEBIR0IIK

RS, P, & OB
(1. K% FEAFE T42%%, EiF 200092; 2. Z2MEITRKF ERIEFR,
Hf 20 7300505 3. RFKRSF FEERSRTRAUARBRELEERET, L& 200092)

i E: FEREKRZRLERO)BAIEG A6 % HE RORAKT EME Z 5B AT HR
E A, ARG T H IR SR, R RAARME KB LR B R F T RERE S
J7TiZ SRR AL J R K RO R K 8 B BEATAE A2 5 B, S AR ARk AL 09 AR AL iR A% i B PR A
TRABMEAIE Bk FEHRA, AT, BHARCBRAEARE AR T LML LS kAT
PP 4K RORR . KA ¥ SR H BT Bk 4 pH . 3R E m R4 G B 1) | B BOR B Ae i dm
H,O, *F¥p 4 JE K RO R AR AL Z AL R 0 %vm o 25 R A, ol K 008 52 BB ok x#p 32 2 K RO Rk
8 & UV, .COD Fe TOC £ PR F Wb E R K 28R A 4RI, EE KR4 pH A 7. L B3 mF
# 3.3 mg/(L+min) \H,0,# & # 15.6 mmol/L # 5x /£ T ¥ 44 F , R A4 R 284 22 120 min ¥4
J& , 3 & UV,,,.COD F2 TOC # 2 % 2% 4 99.9% .79.1% .60.7% #2 56.2% , % ¥ 1 mg COD Fi & 49
LEFAH1.43~191 mg, MBAFEH T, KAELEALT L EE UV, .COD A= TOC # % i FAL5 5] A
72.9%.20.9%.20.3% %2 10.2% , % 4 1 mg COD i & 84 % 8.% % 3.33~6.45 mg.

KEIR: MHARAA; RE; EEK; ROKRK

FESES: TU992  XEFRIZAS: A XEHS: 1000 -4602(2022)09 - 0088 — 06

Micro-nanobubble Ozone Oxidation for the Treatment of RO Concentrated
Water from Dyeing Wastewater
ZHOU Shu-cen', LU Wan-meng®, LI Pan'’
(1. College of Environmental Science and Engineering , Tongji University , Shanghai 200092,
China; 2. School of Civil Engineering , Lanzhou University of Technology , Lanzhou 730050,
China 3. State Key Laboratory of Pollution Conirol and Resource Reuse , Tongji University,
Shanghai 200092, China)

Abstract: The poor biodegradability of high-salt dyeing wastewater produced after RO membrane
treatment makes it inapplicable to be treated by biochemical technologies, and it is difficult for traditional
physicochemical methods to realize efficient treatment of the wastewater. Ozonation technology has been
widely concerned because of its advantages of fast reaction and no sludge production. However, ozonation
of high-concentration dyeing wastewater is a mass transfer control reaction, and the low gas-liquid mass
transfer rate of traditional titanium plate aeration limits the improvement of ozonation apparent reaction
rate. Based on this, micro-nanobubble aeration technology and ozonation process were combined to treat

high-salt dyeing wastewater. The effects of initial pH and salinity of wastewater, pressurized residence
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time, ozone concentration and H,0, addition on the treatment performance of high-salt dyeing wastewater

were investigated by semi-continuous flow experiment. The chroma, UV,,, COD and TOC removal

efficiencies of micro-nanobubble ozonation were obviously higher than those of traditional large bubble

ozonation. Under the optimal operating conditions as follows: initial wastewater pH of 7, ozone dosage of
3.3 mg/(L.-min) and H,0, dosage of 15.6 mmol/L, the removal efficiencies of chroma, UV,;,, COD and
TOC were 99.9%, 79.1%, 60.7% and 56.2% respectively after micro-nanobubble treatment for 120 min,

and the amount of ozone required for removing 1 mg COD was 1.43-1.91 mg. Under the same operating

conditions, the chroma, UV,,, COD and TOC removal efficiencies of large bubble ozonation process were

only 72.9%, 20.9%, 20.3% and 10.2%, respectively, and the amount of ozone required for removing 1 mg

COD was 3.33-6.45 mg.
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Fig.1 Schematic diagram of micro-nanobubble ozonation

device
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Fig.2 Variation of COD removal rate and O/C ratio in

large bubble and micro-nanobubble ozonation process
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