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Analysis Model and Parameter Optimization of a Silica
Removal System for Boric Acid in Nuclear Power Plant

Xu Liangwang, Liu Bin, Jiang Xiaobin, Tu Zhijian
Suzhou Nuclear Power Research Institute, Suzhou, Jiangsu, 215004, China

Abstract: In order to improve the performance of the silica removal system for boric acid in
nuclear power plants, the modified analysis model is established. The simulation of silica removal
experiments using 200 Da and 250 Da molecular weight cut off (MWCO) reverse osmosis
membranes is carried out by using this model. The calculation results meet the experimental data
well, which demonstrates the accuracy and the applicability of the modified model. Further study on
parameters optimization of this silica removal system based on this model is implemented as well;
the effect of relevant parameters on the performance is analyzed. The conclusion is with reference
significance for system design and operation.
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Fig. 1 Schematic Diagram of Silica Removal System
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Fig. 2 Diagram of Experimental Silicon Removal System
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Tab. 1 Parameters and Conditions of Experimental System

¥ MWCO
200Da | 250Da
HR/L 500 500
BAST BRI /ppm ™ 7537 8294
I E SO /ppm 11.83 9.97
HR/L 500 500
CHT LR B2 /ppm 7507 8277
HIESIOHEEE/ ppm 11.25 10.71
BN IR EF/(L - min") 15 3.0
WADRIFFF AL - min ) 70 70
S8 2 NERE it L 0.60 0.65
JLB BIESIO 1 L 0.03 0.03
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Fig. 3 Boron Concentration in BAST(MWCO=200 Da)
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Fig. 5 Boron Concentration in CHT(IMWCO=200 Da)
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Tab.2 System Separation Performance

24 BT BTG
Tl 2/ ppm 7522 5886.8

BAST SiO. ¥/ ppm 11.50 0.80
TR B /SiO k1 654.09 7404.8
Tl 5 /ppm 7522 9811.3

CHT SiOk ¥ /ppm 11.50 26.49
TR /ST Ok 1 654.09 370.38
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