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Abstract: In order to solve the aging problem of the structure and performance of ultrafiltration
membranes by chemicals in a water treatment plant in Zhejiang Province during long-term chemical
cleaning, the aging tests of three commonly used cleaning solutions (2 000 mg/L citric acid, 1 000 mg/L
NaClO, and 1 000 mg/l. NaClO + 250 mg/l. NaOH ) were carried out to analyze their effects on two
polyvinylidene fluoride (PVDF) ultrafiltration membranes (1* and 2) in the water treatment plant. The
results showed that the cleaning of three solutions would lead to the decomposition of polyvinyl

pyrrolidone (PVP), the surface modification additive of the two membranes, thereby destroying the surface
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structure of the ultrafiltration membrane and reducing the hydrophilicity, and the degree of influence was
NaClO>NaClO+NaOH>citric acid. Chemical cleaning led to the reduction of the mechanical properties of
the ultrafiltration membrane, which was related to the decomposition of additives on the surface of the
membrane. The aging effect of the PVDF main supporting layer of the ultrafiltration membrane was not
significant, the overall mechanical properties decreased slightly, and the characteristic peaks of PVDF
did not change much during the cleaning process, but the 1* membrane had a slight defluoride reaction in
the late cleaning stage of NaClO+NaOH solution. In comprehensive comparison, the aging effect of NaClO
solution cleaning on the two membranes was greater than that of NaClO and NaOH combined cleaning,
while the aging effect of citric acid was the weakest. Considering the cleaning effect of different solutions
on membrane fouling, long-term cleaning of NaClO solution should be avoided in the production of this

water treatment plant, and it is recommended to use NaOH combined cleaning to slow down the aging of
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membrane to a certain extent.
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Tab.l Main performance parameters of membranes

i H 1#5 245
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ey PVP PVP
EFLAZ/um 0.03 0.03
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Fig.1 ATR-FTIR spectra of two membranes exposed to different chemical agents

TERI IR P IRAE 1 660 cm™ AL FFEAE W WU | 210 i
C=0 P4 ¥k 8 51 & , i # A A7 7E T 4l PVDF St i
WL 2 SRR RR 10 AR ISR A A R R A
VRS, 3 A2 SR K B TS I AR PV P g 24 3 Ak 43 i T
gl H ol T R T — 2 R K

PeE em™
e. 1 000 mg/L NaClO(2%)

Wk /em™
f.2 000 mg/L AR (27)

JZ HCEE O o B ] R 21 b A R A e it 32 B S o F 2°
IS 5 8 7 R R IR IR 10 10 d )i WA B AE 122 Ak TR i g
B 55 AN WAL 5 T EAM NaClO ¥ 10 J5 119 6 5% 35 £t
55, X B = AR W PVP A2 3508 - NaClo>
NaClO+NaOH> ¥R . BL Ak, PR A8 8 B 28 NaClo



FA1E B 11H

B oE % K HE K

www. cnww 1985. com

123020 d i), 1 660 cm™ Ab W IS 34y 344 538, (] Asf £ Bifl
£ 3400 cm™ b —OH WIS i) HH R, 3K 2 PVP B %R
ATV IR 1% 5 T I 3, 1PRRAE 28 NaOH 1 NaCl0 Bk
THVE40 d Bt B0 TR [R) B4R A AE P A A TR
THVE40 diF, 1660 em™ bS04 H 0 A6 S5 PR T A S
PVP B & A= A2 T BRFIME W e 5L AT, ol e i — 25
UEBA T NaClO X PVP A i (1) S8 A A 2
1[I 28 53 NaClO B & NaOH 2 1 75 3% 40 d i},
3 400 cm™ Ab—OH WZ 14 iE 2 185 H 1 660 em™ [t

U BT AR C=C 5 RO, 3 4 BH IS AL B &
AT AR SR, 2 N 2 B3R PVDF 1 45 ¥4 IF
S HAR S MERE T . (AFEA S H, PVDF FRAIF 16
588 B AR A AN TR, 2% W Ak e 9 A S g R R AR AT
(] B TE BH T = Ak 2% 5 U O 9 A5 PVDF 3= 1
THEEI O A R B3
2.2 BRAGFIEREERKERFME

Pl PVDF 98 5 28 = s Wi i R [R] Bsf 1) i
F14) S T 22 e L% 2.

R2 WMMIREUEHEEA

Tab.2 Contact angle of two membranes after aging

e/ ()
i fil/d NaClO+NaOH NaClO Frigme
i 2 I 2 1 2
0 78.230.40 71.72+0.57 78.230.40 71.72+0.57 78.23+0.40 71.72+0.57
10 83.82+0.41 75.98+0.67 82.41£1.07 85.00+0.71 75.3020.67 71.3620.10
20 81.47+0.70 80.07+0.69 75.02+0.96 84.29+0.71 75.94+0.82 73.41£0.15
40 84.77+0.41 78.02+0.69 95.13+0.53 87.38+0.82 79.15+0.40 72.43+0.12
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Fig.2 SEM images of the surface of 1* membrane exposed to different chemical agents
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Fig.3 SEM images of the surface of 2* membrane exposed to different chemical agents
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Tab.3 Glass transition temperature of two

membranes exposed to different chemical agents

BRI AL AR IR R °C
NaClO+NaOH NaClO FrGTR
1 2 1k D 1 >

Fsf i)/
d

5

0 | 153.14 | 173.23 | 153.14 | 173.23 | 153.14 | 173.23

10 | 148.26 | 159.04 | 147.13 | 161.37 | 149.63 | 163.73

20 | 153.16 | 168.64 | 147.44 | 165.46 | 147.68 | 161.94

40 | 147.83 | 163.12 | 148.04 | 159.47 | 147.76 | 163.53
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