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Abstract

The nuclear power plants in our country are mainly located at the coastal areas and use the huge
cooling capacity of the ocean to cool the reactors. In the event of a serious accident exceeding the
design Benchmarlk, it is highly likely that seawater will be mixed into the coolant as an emergency
measure for cooling core, which will result in radioactive wastewater with high salt content. Based
on this background, this paper has carried on the experimental research of membrane process to
treat the radioactive wastewater with high salt content.
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1. HER[1]-[10]

BN, RN ST UL AP RSE . —RONHE R, 5 SO IR R S
HERS A R ) 3 R LR HES KT S BOA EATE 7, SLEHESEREE . THEAGE LR, HA R
NN, RN/ B MRS, Rl T PRSI NERKIERBE, 51D BER AL
BRI R, HORRARR Rk, WA RO RS B SO S B S R VA B 22 4
B, MRS HOR A AR R S BIHE R A AT REVERR /DN o

1979 #EIEE =M By H . 1986 AT /5 DI /R i DURIAZ HL ) S 2011 48 HARAR B FH 02 H AT
SN HE B L] =M Bt RS RONIHE R =M B A ) 2 S LA, AL
HHER N K SR N HE o SR IR SRR 3 KR SRR TT a0, Geid — RAVEAFE K 1 HESH R, K
ERT YRR 2 AN . HES LA 30%~40% ARG, TS KA 7001 A (E
T 1PXe), 30%IHMURT 50%1) 4 LA Ko /b i Ho A AR PR BGIE N T A HF R G VIR ORI R
PEAEDUR U AL LG K 4 SHLAL, HERDe A B R KR A I I 708 S0 N e, LS T HES
PR, USCER I TR P R WA 9% T I B HE v A SRR TR A AR - 2011 4 H A 9 s Kt n b e it 4t
HERGHER S ROAR B A% s, JE 1 S LI B L]y 5%, 2 5 HLALHER A B 610 35%, 3 5
PLZELHE A 55 LU A1 A9 30%, 7= A= U VE MV A ISt P34 2 Dy 10 Bay/L, 2B PR 3 341,14 Cs,
137CS %0

FFE A% F 3t 2 P AT AEWT X, R e BRI 7% SN J 0 S BHEREAT Vo 20 — BRI BT
FEUER TS S, KA R RETR NV AR b O VA ARSI N B, AT A v R KON TR R
Ko AICET LT, BAT 7B T Z A B & UM BOK I Ee 0 7T, FPIRAE T T Z MR AT PEA
R, X TR R A S E .

2. BT ZAESH S BHGH M RKRRNEHR
2.1 BRMEKEE

ASCHIRIEHE T, ERERUEKELER, KA NaCl. MgCl,-6H,0. Na,SO,10H,0 ALl ifE/K 1
&, KRR EE(SI(NO,),s FEER4E(CSNO,). Al ER %L (Co(NO3) )L P &

Fic il & A H8(Sr)s 4(Cs)+ Hi(Co) % 100 mg/L BRI 43510 7 g/l FOER 1 m®s BRGS0 AT
BIBUE R BE RGN . A UGRIE ALK 1 m?,
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FRAEAI IR K A 8 5 B MBAZ IR, RATE UK OB IE R (BWRO). #E /KR IZIZE I (SWRO)
ARIESGB BB (RO ALK M T ERGHAT IS, W5 RGHIALLRE /174 50 L. IR 1.

BWRO RO

Figure 1. System flow diagram
E 1. RgRIEEE
T2 A B KOE 45 BWRO i, ilk/K@iE A\ SWRO Ji, SWRO JEi/K@5 BWRO
K QIR A JEEN RO JEALFE 5 HEH . SWRO R /K ©USUER 5 ik N 2R 32 B 28 K AL, RO KK
IK@ BB JFE AR — P b FE
2.3. RIEPR

1) SERIE &R, WAL SEI0 R AR B TR, B RCHI LR K, BN R KR, BUSEKEE, Wl
EFKHES .,

2) KA &R T IR IRES .

3) WKIKFTIF BWRO #8542, BWRO /5%, BWRO R EizsT.

4) Bl BWRO #/K#E. BWRO =7k B, itk BWRO W/KIER . P2k, i3t BWRO & B &

5) K KAT I SWRO iK%, SWRO =i/E%E, SWRO Z%ifaEiaiT.
6) HL SWRO #/K#FE. SWRO 77/KEE, 103 SWRO W/KAER . 72 KAEF, it SWRO &L L

7) WIKFTIF RO BiJE%E, RO &i/E%E, RO R4k EiaiT.
8) HX RO /K.

2.4, RIGLER D
BAZZEI DF [Hin# 1 A1 2 Fiow.

Table 1. Decontamination Factor (DF)

#* 1. £BAF
BWRO (] DF { SWRO j DF & RO #) DF {& & DF %54 DF
Cs 19.49 14.29 11.14 198.13
Co 187.17 119.21 80.34 11931.82 428.00
Sr 118.02 90.77 35.87 2519.23
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Figure 2. The DFs of each processing unit of the system
2. ARG EALIEB T & TR DF &

M LR 2 AT DUE H, REGMHLR S DF (B8 198.13, XT&L DF fHo8 11,931.82, X281
DF {f 0 2519.23, X} &A% & [454E DF {HK 428.
FICR M ERRRIZE 2 FE 3 fis.

Table 2. Removal rate of nuclides from each processing unit

2. BUNBATERRHERE

BWRO (%) SWRO (%) RO (%) REBRE (%)
Cs 94.87 93.00 94.38 99.50
Co 99.47 99.16 99.33 99.99
Sr 99.15 98.90 98.58 99.96
Mg 99.54 99.16 99.42 99.98
Na 93.54 94.34 94.08 99.69
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Figure 3. Removal rate of nuclides from each processing unit

3. BAIRB TR ILRAIEMRE
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e 2 & 3 ] DAE Y, &R X e R ARG A B LU I 2B 3, RGER I 2B 515 5] 99.5%
PLE.
3. i REWN
3.1. &g

MASCIRES ) 45 R B, SR e R A A R LR E 2553, KRG B EBRRIEE] 99.5%
PLE B TS EAN R, RS AEL R X % oe &R 1) DF EEF-AN S, R4 & DF {5 198.13,
SHG s DF B4 11,931.82, XT4H[#) 5 DF {E>N 2519.23, Xt & &4 DF (BN 428. Hitk, &K&R%
AT UAE N R S & B U RK TR T2, B/E NN 2 R aTmdE B, R0 Eh A & 1k 4
fEH .

3.2. EN

BT AR B = Eh U EROK PR ISR G DR (AR, A5 B R0 R 7Kk B AR B 2K,
W 5 B JE g AR B T, BT ARG KR SRR EERAR, AR LB T Ag i T2, BET
LA 29, BT PRAIE G i /KGR B A PR

EEWHE
P K L R R TR A R RO A it i X s A S AP VR A B AR 58 (MR 2 5« 2016'YFC1402506)
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