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Analysis of reverse osmosis membrane fouling and

application of cleaning technology in power plants
DUN Xiaobao',ZHENG Bo?,GUO Yunfei', YANG Min?, LU Hao'
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Abstract: Reverse osmosis membrane pollution is common in power plant boiler feed water treatment systems. In
view of the fouling of two sets of reverse osmosis devices in a power plant, the fouling situation was described, which
was reflected in the increase of pressure difference and the decrease of flow rate. The probe test and chemical mea-
surement methods were used to determine the types of pollutants, mainly including microbial pollution, metal oxide
and colloid pollution. Furthermore, the cause of the pollution was analyzed. A chemical cleaning method that com-
bined non-oxidizing bactericide cleaning and alkaline cleaning was used to clean the reverse osmosis membrane.
The cleaning process and control points were described in detail. The data before and after cleaning were analyzed.
After cleaning, the pressure difference dropped to 50% of that before cleaning and returned to 0.08-0.11 MPa. The
inlet and product water flow increased by 26% and 27.5% respectively, achieving the ideal cleaning effect.
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Fig. 1 Process flow of boiler

feed water treatment system
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Table 1 Influent water quality of reverse osmosis system

F5 RIE/rC pH ORP/mV  HL2%/(uS-cm™)  SDI
1 249 977 126.14 341.73 1.7
2 252 9.63 159.63 345.87 1.9
3 243 9.70 144.72 339.54 1.9
4 244 953 163.81 339.15 2.1
5 248 958 186.39 342.06 1.8
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Fig. 2 Cleaning flow of reverse osmosis
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Table 2 Reverse osmosis cleaning record

I F Al JE/(m’-h™") K Si/MPa JEEE/SC pH
12:55 110.0 0.25 31 rppE

14:05 110.0 0.35 33 b

e 14:35 110.0 0.30 37 12.0
#IRBE 17:05 105.0 0.27 37.3 11.7
19:00 111.0 0.27 36.3 11.8

20:00 111.0 0.27 37.4 11.7

18:00 88.0 0.30 25.1 e

19:00 92.5 0.30 30.6 rppk

20:00 92.8 0.30 35.0 12.0

#2 [ BE - 21:00 92.0 0.33 40.0 12.0
22:00 109.0 0.28 36.6 11.7

23:00 106.6 0.25 38.4 11.6

24:00 104.8 0.24 37.7 11.5
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Table 3 Reverse osmosis operation
data before and after cleaning

WiH KR SRk BEE WOKE  PKE KR/
N (m*-h™")  Ji/MPa  Jj/MPa JJ/MPa JJ/MPa (m’-h™")

69.0 0.86 0.71 0.68 0.08 49.7
(%tzéﬁﬁ 74.7 0.88 0.66 0.62 0.08 53.9
82.1 0.88 0.68 0.65 0.08 60.8
89.8 0.76 0.65 0.61 0.08 65.7
‘PH;Z’;E 94.4 0.82 0.74 0.70 0.08 70.4
100.1 0.92 0.83 0.78 0.08 75.0
96.7 0.85 0.66 0.63 0.08 72.2
?ﬁ%’?ﬁﬁ 91.3 0.84 0.64 0.60 0.08 69.3
85.5 0.82 0.63 0.59 0.08 66.8
92.9 0.81 0.69 0.63 0.08 69.1
(jﬁ:t;%ﬁ 103.7 0.93 0.83 0.80 0.08 75.7
98.9 0.88 0.76 0.71 0.08 72.4

H1 38 3 1 #1 [ 308 DEEE /T LR ) WE Ve AT
2535 K U R =AY 82.1 m/h, B HHE 110 m'/h
TR T 29 25% , 77 K i R RE AL BT 82.5 m/h R
MR . R IR R T Fisfrt, —BIE 2
3K 0.2 MPa, A5 #E{H 0.1 MPa E T T 100% ; B fifi
BATHEBAR T i T8 T (69.0 m*/h) , & 22 35 2|
0.15 MPa, ] WL — Bt 5 35 5 O 7™ 8 5 i — B R 22 3k AR
R FFTE 0.03~0.04 MPa, J& IEH VLBl . H k)5 —BUE
ZEWK A 2 0.08~0.11 MPa, 1 /K 3t 1 H1 = 7K I 2 [F] #
PRI WL, 23 0 B4 0 24 26% F 27.5% ., #2 B
B E VBRI RE AR A DL LA T VR AR R T VR
Pt AR k0 BN T B 3 B AR AE TS
e 0I5 e o

3 it

i i R AT A AR 2 K Y O 0 B T I OT

—189—



D )
Z 5 KR

Tl KARFE 2022-02,42(2)

435 G Wy 1 S B0 R A= T g 4 D AR W RN R 1A
G IR s T T AT 7208, 45 1 B 45 K IR
1YW e K BB R S BUR R RCR A BEAR 95
YL b BEACR — A A N B T 38 LA

K T A S A A TR R RN BR0E AH 45 A Y 1k
PR RN B EHATHE G F R —BJIEET
K 22 78 DR T 1Y 50% , 3 7K A7 KO & 4y i 42 2
26% F127.5%, I VERCR & . %) BB ER
15345 B0 B AT — 5 AR R TS R R s G )
B9 43 BT 7 125 I U O FE BT RS S 8L AR e T 4 )
T B — s B4R 5 5

S &k

(1] k58 . AR RIEVER AT T BB R E W EECR o o #r[1].

#k HEK ,2017,53(S1) :30-33.

ZHANG Zixiao. Comparative analysis of the cleaning effect of re-

verse osmosis system under different cleaning conditions[ J]. Water &

Wastewater Engineering,2017,53(S1) :30-33.

(2] farhlr, e 3R, D5, 45 . RO B WG Je B vE R AR BT, A1

A ,2019,26(9):93-95.
HE Can, HAT Yuyan, MA Rui, et al. Reverse osmosis membrane

fouling and application of cleaning technology [J]. Petrochemical

[TEE®/ ] W/hE (1988—

Industry Technology,2019,26(9):93-95.
ZENPAR B0, EIEVL, A L ROB OB S 3 TR R 23 A B S e it [ ).
Tl 7k 4bBE,2016,36(2) : 103-105.

—
w
[t}

LI Yajuan, HE Feng, WANG Zhengjiang. Analysis and solutions of
reverse osmosis membrane pollution and blockage [J]. Industrial
Water Treatment, 2016,36(2):103-105.
(4] B M, BV, A2, 5. ) BB RGTG R[]
VeI, 2020,36(8) 1 18.
XIAO Xiong, YU Tao, SHI Quancheng, et al. Research on fouling
and cleaning of reverse osmosis system in power plant[J]. Cleaning
World,2020,36(8):18.
TBEI L . [ 3% 35 A Ak 24 vk T A WFgE 0], i vt A, 2016, 32
(8):5-9.
XING Chaozheng. Research on chemical cleaning process of re-
verse osmosis membrane[ J]. Cleaning World,2016,32(8) : 5-9.
[6] Dk . RB&ERGALFIHFVEMPEH SIREL) ] BE YA 5%
f#,2019(1) : 105.

MA Yongbin. Control and adjustment of chemical cleaning of re-

—
W
[}

verse 0smosis system [J]. Resources Economization & Environmen-

tal Protection,2019(1):105.

DI T o =2 B W RN
18682906870, E-mail : dunxiaobao@tpri.com.cn,
(4R BET] 2021-12-06(1& M fi)

PO Y B0 I B TR 1 G I N1 B O I K1 K O B K IR IO K (K I I (IS 12 % R (I 17 I IR I 11 O B O R 1 B O B O IR BN O B O KT BN O B B O BA T

- 7K Ak 2 0 IR i R -

Tl 7k &b 22 455 A B RR A R LE 2K BY 2

Toall 7K &b BER FH A B 43 S R B2 A B B (RO) R
(UF) R BHT(ED)3 R, IRBEMN AR Z.

BB ETHTYEZ AL g R 29, Hh o g R A i
PR LT 4 25— I TR 2T 4 25 5 5 AR 2 4 38 1 0 B2 02 55 77 e S 10k Mg st .
S 3 AR 2 B R, FORE K BLAT e PRV 00 5 B2 3 Pk T %
IR KEB A T8 B PEARAR . S5 38 A 1l P ol 22 1) i 20 4 =X
g HA A B ER R AMHER  has 2F 42U 404 . B
JERILA pm Z 0.1 mm 247 o

T U IS 5 9 s R R AN L BT S A A v b e T
FEIIHESh D DR RS . T B A AR AL, 32 A R AF 4k 3 R AR AR 4
BEA I, 205 T DA 2 5 R R

TR0 IS 7 3 v 0 2 A 34 REAT < (D BEE e e e
T (1 T TR 4F 4 ZE8E) L 101 0.06~0.3 wm - Z BSR4 21 Q4 A -

—190—

LN TR £ 4l R B TR L 2 2 A 0 0.1 wm = L BELF 4 3 QTR
B LR = BT A R A I @ 25 21 28 15 < 08 P
1 24~30 wm , I 45~65 wm 4 23 27 245 =

T U S AT I 78 8 MO v B Al £ Ak R AT - (DY 7 I R M vp 2
S 4k R () 2 DA JE T 66 147 48 35, JR B0 55 & I BE G ) 5 @
F I, 8 A 2, 6,— . P 0 s ik 28— JBE 5 (3D 2% 1k ek - itk g il 5% 5
@ & ] B B IR, 21 Na,0#B,0,°Si0, ] i h 23 2F 2k i ;
@A,

LB T IR B T aC M, Ol s Sy i sh B . A A
T AR JBER 2 X AR I 3 RN 2 A . F vB T 1 L0 A R R =R K A
22 Hop Rk AT T A RK TR 2

(3 B (T Ak K A 2 H R A B R )



