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Table 1 Basic properties of commercial PVDF membranes

g gkl /S fLAE/nm LB/ %
17 126.8+3.6  279.347.1 61.740.5
2% 128.244.1  337.3£6.4 68.63. 2
3% 123.841.7  683.7£16.0  52.5%+1.0

1.2 FEERRNEE

AR (YGDI2R-0. 4R ), | g% 465 57
S BRA 7] s S0 IR (LANTO-RO1 %), M K
fCRH A BRA AL 257540 (LDR3-0. 45-R D L i
TG 3 R B ML AT B2 ] 5 A% I o 3 o 4% il 25
(ACUI0FC) , At pE T BH2 A FR 2wl 5 - H s 4 1
CEML AR 8. 317 X107 m?) , B BLAENE 1 4
B EB; 4408 (3161 - 6 mm) , B 50 A M6 A 5 4N i i
i LRI E A (GaoQ - PSMA-10) ,
TR AR e R R A ) s ST (HMPS) L JF 22 4k
BRI A BRI 4 (GHX - 100 #) , f 5t S FHR
IR B A .

SCESFTH MC 2500 AATHE 4, 4% B R an
Kl 1 .

ASEAPE TN 1 K.

R4 )

2980 ¢

Y

¢ X

Wi bk i

\_ /

<AV

N

SR E TR Tl
NH, =t 3

o A

K1 MCAMEHERREEE
Fig. 1 MC device based on the treatment of high humidity gas with ammonia
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Fig. 2 Infrared spectra of three PVDF commercial

membranes with different pore sizes
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Fig. 3 The surface morphology and cross section structure of three PVDF commercial membranes with different pore sizes
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Fig. 4 Influence of pollutant concentration in

feed gas on MC performance
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Study on the process of PYDF membrane condensation treatment
of ammonia containing humid gas

LONG Susu'*, ZHOU Yue'?*, WANG Zhaohui'*, CUI Zhaoliang'*

(1. State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering,
Nanjing Tech University, Nanjing 211816, China; 2. National Engineering Research Center for Special
Separation Membrane, Nanjing Tech University, Nanjing 211816, China)

Abstract; This study investigates the process of treating ammonia-laden moist gas using the membrane
condensation (MC) method. Based on a self-constructed laboratory-scale apparatus, different pore sizes of
commercially available polyvinylidene fluoride (PVDF) membranes were selected to examine the effects of
inlet gas pollutant concentration, inlet gas flow, inlet gas temperature, temperature difference across the
membrane surface (AT), and membrane pore size on water recovery performance and the NH;—N content
in the condensate. The results indicate that the feed gas flow rate of 1. 0 L./min, pollutant concentration of
400 mg/L, feed temperature of 50 ‘C, and AT of 20 °C can achieve higher water recovery performance with
condensate containing lower levels of pollutants.

Key words: membrane condensation; polyvinylidene fluoride; water recovery rate; ammonia containing humid gas
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membrane shear velocity and stress increase from 0. 02 to 0. 22 m/s and 1. 97 to 3. 83 Pa, respectively, when the
aeration velocity increasing from 0.5 to 1. 5 m/s. The average membrane shear stress under the suction pressure of
—3 000 Pa is 1. 85 times as high as that under 0 Pa under the aeration velocity of 0. 5 m/s. High suction negative
pressure with high-speed aeration of small bubbles is beneficial for enhanced membrane shear stress. The research
results will provide guide and basis for the design and optimization of aeration processes in MBR.

Key words: membrane bioreactor (MBR) ; near membrane surface; bubble flow; flow regime; aeration



