% A5 &
2025 4F

554
10 H

[ Vol. 45

MEMBRANE SCIENCE AND TECHNOLOGY

No. 5

Oct. 2025

g

123 I8 L ZEN &tk ) " eE it i

=
R LT A RIKA R F . L 063000)

)
i

FE: BRERTRANKR BRGEDF—FTRAGHA, RF T LR EELERRG L
Je o BLA U BAR S AR IR R AL B AR A K AR 5 @ AT B AR AL S 09 B R, AT A4 G A
TR A 0 JE R K R SR AR AR A ) 2SR A B T OB SRR 8] A KT — 2R
Bt LA A ) AL R iZ & KA, KL AL A 12.5 77 m®/d 89 IR JE o B ad A R X,
AL R EMRIEALN TR L EEMHHGE, BERETHRIRG KT, FRERLEE
BB E A AR IR, KR EARAKT 0. 1 NTU, F3 =k %1k 95%, AP A A AR
W E K B F LR IR B, ARG i R FR X F R XA A% rh K B A 54 90%0 ;45
A B e 25 R E CREBR4A 1 000 mg/L #2428 5 000 mg/L) & . 25 Al R A BRAE %7 ik
AR 5000 ; 18 1T B BB ok e A2 P 5 X &P Rk, R AIBATRRALIR O 3500, EFRIBEATE F R
PRAE A RALIG Ar 0. 08~0. 15 /4/m’, AR E A K ) T LRI T AR A S A8 0

HASFE,

K R ERR S TEIR; R XME, BA; Ak
hESFES: TQO28; TUI. 2 TEkiREM: A XE4HS: 1007-8924(2025)05-0172-09
doi: 10. 16159/j. cnki. issn1007-8924. 2025. 05. 017

K AEGAL IR T2 QGREEDLNE > id 1
) B2, i i T2 r gt ZME
2 AL 3 PR Tt O 208 Tt I R e L A 0 v
AV RYEAE . AU g Tt oAy B3 XS 3 o A
BB T2 8 — R bR it o T ok R
A T B R TTBRE o 8 A7 A 8 T B 2 L B
iR LY/ SNFRU B 7 S e NI S RU LY 2 N1 (S
PRASAE ZR ANt wh o B g 22 A5 TR L R AT
P IR oK RE T 2t — 20 3R T AR T, ik £ T
2T

B o IR AR 1 R J 6 b A W
18 R 0 PR A A ] PR AP 7 Ak B T 5 31 A
SO N 0 R A e e £ A4 3 2 A ] P
TFURHEAT TARR SRR, TFRE 1 — 457K B0 1R L

Wk H A 2025-03-17; ERlfR i ®) H . 2025-05-12

F 1 gl TR R IR i kI H A5 S AT LR
o P i A A e DB T SR R R 3
AHTFELLRE L SRR A ml K ) 0 g e
T2 3t H o i 4 23350 3 i st ALs 1y i A
O, iR IR R ARTE KT /B ALE 1T 1Ak
Rt aR 552 % .

1 TRMENEERE LR

1.1 T EHR

FE LT A kKA J KT 4 — AR T
T, — A TRREET 1987 48, I T 1996 4., ¥R
FHE AT 5> DI >~ 1K, —. =
B o 10 07 m®/d, Bk B — W S2 bR A
A3 ~4T m® /d, SR A PR 6T ~

F—AEE R B2 (1982-), 55 K, TARRIW , EBERFTE 5 18] R AR K AR B L E-mail : 59381165@qq. com
SUNARSC: @ik, BB E T 270U g bk T BosE H f R LT Bk 540K . 2025, 45(5) : 172-180.
Citation: Gao Y C. Application of immersion ultrafiltration technology in the renovation of double-valve filter water plant

[J]. Membrane Science and Technology(Chinese) ,2025,45(5) ;172-180.



55530

TR 2R < R e OB TE T 2 A AU vt /K T i v A <173 -

707 m’/de KR BETR K B L K B R R 50 {2 m,
Forb, — KT KON BRI B L TR X ) e
KIS

K TR sy =+ 24, K EXE
PLAEIEIHRY 10 057 m?/d. 5380 7KK K B
FREREZ SRR R PRV 20K T2 g

A B o T BRI T2 Ak RS S KO DLk
s & Z8 R KK IR AT R ZE 2 °C 224, HL R K b 3 45
I I FH 225 D08 T 20X IR AR Ik K 19 A SRR A
25, KoK BT 2 32 2052, PRk T 3 R 1 Ak 3
871 L JCvR I P w5 oKk, — AT H oo e 7E T8
B O 24 4E JFUK K BN 1 s .

A1 RoyMIEREEEATR B

Table 1 Part of the ultrafiltration membrane modification filter project
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Fig. 1 The raw water quality chart of the first phase of Tangshan Water Supply Company
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Fig. 2 Process flow chart of water purification plant of Tangshan Water Supply Company
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membrane pool of water purification plant of
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Fig. 4 Profile of ultrafiltration workshop single

membrane pool of water purification plant

of Tangshan Water Supply Company
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Table 2 Acid-base restorative cleaning mode
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Fig. 6 Change of transmembrane pressure difference before and after restorative cleaning of 9 # membrane pool in 2021
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Fig. 7 Change of transmembrane pressure difference before and after restorative cleaning of 9 # membrane pool in 2022
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Application of immersion ultrafiltration technology

in the renovation of double-valve filter water plant

GAO Yuncheng
(Tangshan Water Supply Company, Tangshan 063000, China)

Abstract: In the process of water plant, the traditional filter has become the bottleneck of further
improving the water purification capacity. It is urgent to upgrade the process. With the development of
filtration technology, ultrafiltration membrane technology with obvious advantages has been more and
more applied in domestic drinking water treatment. In view of the problems existing in the traditional
double-valve filter tank, such as water channeling, low backwashing efficiency and poor impact resistance,
taking the phase [ renovation project of the water purification plant of Tangshan Water Supply Company
as an example, the immersion ultrafiltration membrane tank was used to transform the double-valve filter
tank with a design scale of 125 000 m®/d into a siphon membrane system, without the need to transform
the main civil structure of the original filter tank. The transformation could effectively improve the water
production, the system had a high degree of integration, compact layout, strong stability, and water
production turbidity was stable below 0. 1 NTU, and the average water production rate was 95%. The
results showed that by using the height difference between the membrane tank and the clear water tank to
achieve siphonic drive, compared with the negative pressure suction and immersion ultrafiltration system,

the electricity consumption per ton of water could be saved by approximately 90%. After optimizing the
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concentration of restorative cleaning agent (sodium hypochlorite 1 000 mg/L, citric acid 5 000 mg/L), the
cost of the agent was reduced by 50% compared with the traditional method. By adjusting the backwash
procedure and equipment maintenance strategy, the operation energy consumption of the system was
reduced by 35%. After the transformation, the actual operation cost of water production only increased by
0.08~0. 15 CNY/m?®, which provides a technical reference of low cost and high stability for the process
upgrading of the same type of water plant.

Key words: double-valve filter renovation; process upgrading; immersion ultrafiltration; application; wa-

ter plant
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