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Experiment of Cleaning and Prevention of Silicon Fouling for RO Membrane

FAN Jiaming' , DAI Jun®*, GUO Jianhao', REN Bin', WANG Peng’

(1. Coal Chemical Industry Technology Research Institute, Ningxia Coal Industry Co., Lid., China Energy Investment Corporation Co.,
Lid., Yinchuan 754011, China;

2. Coal 1o Oil Branch of Ningxia Coal Industry Co., Lid., China Energy Investment Corporation Co., Lid., Yinchuan 754011, China)

Abstract [ Objective] A chemical plant in Ningxia adopts the coupling process of pretreatment and membrane desalination for
wastewater treatment and water reuse. In the production process, the reverse osmosis membrane fouling is frequent, the recovery of
membrane performance after conventional cleaning is limited, which seriously restricts the long-term stable operation of membrane
system and affects the efficiency of wastewater treatment. [ Methods ] The analysis showed that the membrane group was mainly
caused by the silicon scale pollution caused by the excessive silicon content in the influent. In order to improve the chemical cleaning
effect, this paper developed an efficient and mild cleaning solution, and the optimal dosing concentration of the cleaning solution was
determined; At the same time, the optimization test of silicon removal process was carried out for the influent of membrane system to
prevent the formation of silicon scale. [ Results]  The flat membrane experiment showed that the effect was the best when the
conventional acid-base cleaning was first used, and then the silicon cleaning solution with a mass fraction of 1.5% was used. The
desalination rate of the membrane was restored from 21.8% to 85.4%. After the off-line cleaning of the membrane with different
degrees of pollution, the initial desalination rate of 40% could be restored to 75%, and the initial desalination rate of 70% could be

restored to over 90%. The wastewater was treated by simultaneous hardness removal and silicon removal method and aluminum agent
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[MEEEA] AN (1993— ), 5, FEMNSHRAL TR RIS B4 TR, E-mail :332658733@ qq. com,
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silicon removal method respectively, the experimental results showed that the silicon removal effect was not good when the silicon
removal was carried out at the same time, and the silicon removal rate was only 57% ; When NaAlO, was used alone, the removal rate
of silicon could reach 95%, and the optimal dosage of NaAlO, was 200 mg/L. At this time, the effluent silicon concentration of the
pretreatment system could be reduced to 13. 9 mg/L. [ Conclusion] The cleaning solution independently developed in this experiment
has a good cleaning effect on silicon-contaminated reverse osmosis membrane, mild performance and no damage to membrane

components, and has the feasibility of industrial application. Proposal the chemical plant can add an aluminum agent silicon removal

unit before the hard removal unit to achieve efficient removal of silicon in water and reduce the frequency of silicon pollution in the

membrane system.

Keywords coal chemical industry reverse osmosis( RO) membrane silicon cleaning prevention
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Tab.1 Mass Fraction of Main Components of Pollutants

EER IR LLES i 58
Si0, 97. 80%
Na, O 0.50%
Fe,0; 0. 40%
AL, 0, 0.30%
MgO 0.20%
Ca0 0.20%
S0, 0.20%
At 0. 40%

P ARG R n] B 2 1% 75 Gt 28 ik
BEANEFFAE D B LTS Qe SRR e . DA

— 123 —



E(EKE 2L I AV P

TS PSR S35 325 IS 10 T 0 e Ty 1

Vol. 44, No. 8,2025

HUGEBUE =K Si0, Bk B Sk 124 me/L, BREAE
RBERG TG — Bk 5 — B EK Sio, it
EIREEHETE 2 270 me/L 2247, K HPRE SR S vk i 4
SETh iR A R B AR RTR S A R R 1 5
PR TR S A U B T AR BT B SR S AR (SR
PR RIS AR ), 005 A S 1T % 2B ORI B RE IR
3 — EUE AN 2335 FERGE I8 |, 52 0 I 5E i 1 |, i
XMk b ) 4 JE AL A R ALY, X e [
UURE IR TP TR A5 78 B AR | in o 5 e A
FMKBRYGHERE | RGBT R RIFR
2 HERARBRSERBREFEZRNA

F T T — AR Bl A 27 3 Wk vk TR R
P [ eI AT A R0 Ve, AR S e i i T
RS A= B Ak 2 I R 25 I BE T, SRS T SE 3 %
By B T R JIE R 3 v 2R 6, 0 o T U TR I B
W B, 5 s 2B Vil , Bk a2 I e S
THIRRCR
2.1 ®EEERBERRME

M 1 % () ek I 3 A 6 Sk Rl O IR 45 A
B AR N B V2 50, 2 £ A [ 24 390 I )
TG INAGE 2 5k 35 CE — BEA R), L5 RE 3G 7E IR
TR TP A OO, R AR IR 55 T 3 Y I M B
R B RS ol i 24 T C 7, SR 4 e A5 B Rk & H
BRI, ML, 22 E R )R, kYR
TE a VIR P AR A B2 T s i 12 B DAL R TE d W R
TSRV R, I d VA VAR R T VRV T SRR R
R RN

1 REYRAE AR 17 DL

Fig. 1 Dissolution of Silicon Scale in Different Solutions
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Tab.2 Results of Comparative Experiments

gl Fomek  BRUE+IR  BREA AL
EiELY _—— TWUE VERRETE ORI
WM BEROEUE  BRETRME
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Fig.2 Recovery Performance of Membrane after Cleaning

with Different Mass Fraction Cleaning Solution
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Fig.3 Appearance and Micro-Morphplogy (3 000 Times

Magnification ) of the Membrane before and after Cleaning
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R R 2 ZE A O 4 hy e 1. 5% B e U
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Tab.3 Test Results of Roll RO Membrane Cleaning

WH 1# 24 34 4# 5# 6# T# 8

HVERT KBRS/ (uSeem™) 1383 1311 519 583 216 673 576 576
ERe I oz 37.1% 40. 4% 76. 4% 73.5% 90. 2% 69. 4% 73.8% 73.8%
THVERT KRR/ (L-h7") 2 200 2 200 1 800 1 850 1700 1900 1 900 1 900

VR K S/ (uS em™) 660 541 66 187 132 328 200 211
T 70. 0% 75. 4% 97. 0% 91.5% 94. 0% 85. 1% 90. 9% 90. 4%
BRI R/ (L-h7") 1 900 1 900 1 600 1 600 1 500 1750 1700 1 700
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