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Experimental study on advanced treatment of high-temperature condensate

water using high temperature resistance ultrafiliration membrane
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(1. Beijing Scinor Membrane Technology Co. ,Lid. ,Beijing 100083, China; 2. Hebei Scinor Membrane Technology
Co.,Ltd. ,Cangzhou 061162, China,3. Beijing Key Laboratory of Membrane Materials and Engineering,
Department of Chemical Engineering, Tsinghua University , Beijing 100084, China)

Abstract: In order to solve the problem of poor temperature resistance of conventional ultrafiltration membrane in the
process of high temperature condensate treatment, a polyvinylidene fluoride (PVDF') ultrafiliration membrane prepar-
ed by thermally induced phase separation(TIPS) was used to conduct an experimental study on high temperature con-
densate treatment. The results showed that the membrane module could operate stably at low pressure under the ope-
rating conditions of temperature 90 °C ,influent turbidity 30-350 NTU and operating flux 35 L/(m*-h). The effluent
water quality was stable,the turbidity of water production=<<0.1 NTU,SDI,s<5,which could effectively remove sus-
pended solids and colloids in raw water and met the subsequent process requirements. After alkaline and acid liquid
cleaning, the membrane flux recovered ratio reached 98%.

Key words: thermally induced phase separation; high temperature resistance ; ultrafiltration membrane ; high-tempe-

rature condensed water ;advanced treatment
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Table 1 Running sequence and parameters

of UF membrane modules

IR BT /s BTl R/ (L-m>-h")
1Ew 50 125
FUR 1800 30/35/40
DR 30 —
ORI IE 60 50
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TRIG R FH AR 04 i 1 30 25 2 24 R D
P, BARSEOLE 2, ZIBEALIER TIPS 15445 1)
HA Y G IARZE B PVDF Hh s 2R 4E A B 5
VAT v T AR R AT R 0 AT R R AR
FIfa s T, HoliH pH JuRE (1~13) 5832, AT 52
WIS, 0 R (A DR bk A2 1 e < S
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Table 2 Technical parameters of UF membrane modules

T H S8
REELH {0 SMT600-P40-T
JEAA AL PVDF
JE A /m? 40
SEIFLAR um 0.1
[ 22 N 4% fmm 0.7/0.13
TR R C 40~90
HEEHEAT pH Y 1~11
KM 52 NaClO s R %/ (mg-L™) 5000
A2 VE pH S 1~13
KK S1/MPa 0.25
HEAEES R 25/ MPa 0.02~0.15
I K5 J1/MPa 0.15

1.3 Eilu\ﬁ7k7kﬁ
ABEFE AR T W 3, 7KK IR B =k 90 °C,
R ERIRAN/K T S SR
Fx3 BIEHKKR

Table 3 Influent quality of ultrafiltration
K*+Na*/ Ca*/ Mg>/ HCO;7/ Cl7/

by
TH - H Gl (mgel) (mgeL?) (meel) (mg-L)
BUE 6~85 17734 0.0 2.0 363.3 24412

S0/ WALE/  ME/ COD/ ape KA/
iH (mg -4],") (mg-L™1) NTU (mg-L™1) i EZ/C (mg-L™1)
BUH 1177 45160 20~400 200~400 75~90 KK
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b U8 SR R PN P AR A A R RE L, SDIT 2
FEAE THAL R 7K b 5 R RNk B i A SO TR 2
— IR B S B A R A BOs T
Ei=L 7

K JSM=7200F #4414 Fi 555 (SEM ) 43 B i 22
FTE YRS RO Ve e IR IRE ;R A DX200 ZYEE
TEHTAL (EDS ) B 22 R TR & i,

—115-



8 7

TolbsK AL B 2021-10,41(10)

2 BRI

2.1 BEEAGMTHBERRENE
LR A iz T T2, ARG RNCR AN
90%,, TRIATI I HE 8 E K IR BE S YRR TE 78 °C, T
TEJG IR E AR 2 7F 85~89 °C, Fe i F ik 3] 90 °C, 4N
K1 s,
100
90 .

- e "mgy ..l’."l. T I'.\./.\l'.\l n

80 _.,Illll
701
60
50k
401
30F
20F
101

i fE/C

0 4 8 12 1I6 20 24 28 32
IR/
B #kiEE
Fig. 1 Temperature of influent water
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Fig. 2 Variation of TMP under different fluxes
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Fig. 3 Turbidity contrast of influent and effluent water
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Fig. 4 Variation of water production SDI;5
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Table 4 Effect of chemical cleaning

(a) WFUERTAMETE ; (b) T UERT I
(c) T VEIT AN ; (d) U T
B5 4R iE it /En SEM BA
Fig. 5 SEM of before and after hollow
fiber membrane filament cleaning
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Table 5 EDS element analysis result
of the outer surface of the membrane
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