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Removal of cesium(*Cs) and iodide(’*1) by microfiltration
- nanofiltration - reverese osmosis membranes
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Abstract : This study was evaluated the applicability of the membrane filtration process (Micro Filtration (MF), nanofiltration
membranes (NF), reverse osmosis (RO)) on the major radioactive substances, iodine (I) and cesium (Cs*) using membranes
produced in Korea and domestic raw water, lodine (I) or cesium (Cs*) in the microfiltration membrane (MF) process could not
be expected removal efficiency by eliminating marginally at the combined state with colloidal and turbidity material, At the do-
mestic raw water (lake water, turbidity 1.2 NTU, DOC 1.3 mg/L) conditions, nanofiltration membrane (NF) and reverse osmosis
(RO) showed a high removal rate of about 88 ~ 99% for iodine (1) and cesium (Cs*) and likely to be an alternative process for the
removal of radioactive material,
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Table 1. Characteristics of Nal and CsNO,

Classification CsNO, Nal
C‘s
Molecular formula ? Na-I
O//N\\O
Molar mass(g/mol) 194,91 149.89

Appearance white solid white solid
Density(g/cm?) 3.685 3.67
Melting point(C) 414 660
Boiling point(C) decomposes 1304
Solubility in 9.16(0C) -
. 184(2
water(g/100 ml) 196.8(100C) )
Table 2, Water quality of raw water(influent water)
equivalent
Classification unit value conversion
(meq/L)
Electr
lectr?cl #S/cm 106 -
conductivity
pH - 7.2 -
Temperature c 28 -
Turbidity NTU 1.2 -
. mg/L as
Alkalinity Caco, 19 0.31
. " mg/L as
Hardness Caco, 37 0.74
DOC mg/L 1.3 -

Table, 3 Results of quality control for non-radioactive material

assification TYPe | Cesium-133 | Todine-127
Detection limit (mg/L) 0.0004 0.0002
Quantification limit (mg/L) 0.0012 0.0006
Precision (%) 2.4109 1.2720
Accuracy (%) 99.60657 94,2543

Sand-filtration

Feed

Permeate 65.52 m3/d

Feed water
65.52 m3/d

Tank

MF

2

Fig. 1. Schmatic diagram of Microfiltration membrane(MF).

Table 4, Specifications and operating conditions of the Microfil-
tration membrane(MF) module

Property

Description

Model no,

HFTS 7090

Membrane Type

Drinking Water Produciton,

Application Microfiltration(MF) membrane module
Nominal Pore size 0.05 um
Design Flux 1.3 ~5.0 m%hr

Separation Limit

0.05 NTU or less

Structure

Hollow fiber

Material

PVDF(polyvinylidene fluoride)

Filtration Mode

Pressurized, Dead-end / Cross Flow

Active surface area

60 m?

Country of origin

South Korea

Operating Limits

- Maximum inlet pressure 3 kgf/cm?
(43 psi)

- Maximum operating TMP 2 kgf/cm?
(28 psi)

- Temperature 1 ~ 40C

2

Table 5. Specifications for the Nanofiltration (NF) and Revers
osmosis (RO) membranes of pilot-sclae

Classification

Description

Number of module

3 (parallel)

Filtration Mode

Constant flow filtration

Vessel

3

Element

3 (1 element/vessel)

Operating conditions

- Flow rate 3.6
+ Operating pre:
-5 kgf/em? (N

- Recovery rate:

- 7 kgf/em? (RO)

15%
m’/hr
ssure:
F)

Table 6, Specifications and operating conditions of the Nanofil-
tration (NF) and Revers osmosis (RO) membrane mod-

ules
Property NF RO
Material Polyamide Polyamide
Model no. NE4040-90 RE4040-BLF
Salt rejection (%) (NaCl) 93 99.2
Active surface area(m?) 7.9 7.9
Permeate Flux(m?/d) 6.0 9.5
pressure(kgf/cm?) 5 7
Temperature(C) 25 25
pH 7 7
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Fig. 2. Schmatic diagram of Nanofiltration(NF) and Revers osmosis (RO) membranes,
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Fig. 3. lodide() and Cesium (Cs*) removal at the Microfiltration membrane(MF) ; (@) Concentration, (b) Removal efficiency.
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