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Abstract: This paper investigated the performance of membrane distillation (MD) process with
hydrophobic membranes made of polyvinylidene fluoride (PVDF), polytetrafluoroethylene (PTFE) and
polypropylene (PP) for treating filter backwash wastewater. The PTFE membrane showed the best
performance, maintained a permeable flux of (15.2+0.8) L/(m’+h) at temperature of 60 °C, and stably
rejected 99% of inorganic ions and more than 80% of organic pollutants. In addition, the effects of
different pretreatment methods and feeding modes on MD process operation were investigated from the
perspective of process optimization. Coagulation and precipitation pretreatment effectively slowed down
membrane fouling, and the flux of PTFE membrane only decreased by 35% during 168 h operating cycle.
Compared with the continuous concentration feeding mode, the membrane flux at the initial stage of
intermittent feeding mode decreased more sharply, but the flux suddenly increased every 24 h after
diluting the influent, making the overall water yield 5% higher than that of continuous feeding mode. The
SEM and FTIR analysis showed that the PTFE membrane fouling was attributed to inorganic salt
crystallization and humic acid organic pollution.
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Fig.1 Schematic diagram of the experimental device
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Fig.2 Water flux of PTFE membrane

PL60 ‘CAAFT Wity il , 7615 17 45 i,
PVDF \PTFE il PP —Ff 5t 1% 728 153 53 J AR T [
T 13% 8% F145% . Xt T [RIFHREA BT, KZE ST
it R I B2 1 Iy S R RO K SRt Y
ZEVRE 25 B D) 7K 3 o K

PVDF JEFE 2 bt 32 B0 1 7 44 1 3801 (i
’E13) . 7524 h il &0 2 h BURE — I i

16 20 24

IKIK BT, TEHLES F KBRS R R 7 95% Uk b, A LY
FBRFAE 55% VA o B BIfEYE 75 'CF PVDF i
(9 K 38 A AN 10 L/(m?+h) , P PVDF [ 78 420 34
UE b S R R K B AN B N B R

o30°C ©045°C A60°C v75°C

A
vvvvv
vvvvvvvvvvvvvvvvvvvvvvvvvvvvvv
vvvvvv
A

AKiE/(L-m?h™)

12
t/h
E3 PVDFiRRIH/KEE
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Fig.6 Effect of different pretreatment methods
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