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Laundry wastewater is generated from showering and washing activity of the
workers in NPP site. This is classified as LLW.

The volume can reach up to 4,000 ton/year.

Composition Concentration (ppm)

Na+ 10 ~ 14.9

K+ 0 ~ 1.4

Mg2+ 1.1 ~ 2

Ca2+ 3.4 ~ 6

Cl- 13.3 ~ 25

NO3
- 0.5 ~ 4.5

SO4
2- 6.8 ~ 8.8

NH4
+ 12 ~ 34

Surfactant 65 ~ 200

Nuclides Activity (Ci/mL)

134Cs 1.3 ~ 148.6×10-14

137Cs
5.9 ~ 1.1×10-14

58Co
1.5 ~ 2.32×10-13

60Co
3 ~ 213.5×10-13

54Mn
2.4 ~ 143.2×10-13

95Zr and 95Nb
2.7 ~ 189.1×10-13

59Fe
8.1 ~ 151.4×10-14

Source: Composition of Kori NPP’s [1],  MosNPO Radon Rusia [2], and other radioactive laundry wastewaters [3], [4], [5]



Conventional technology:

• Korea, Rusia: Treated with NPP’s liquid radioactive waste system
 MF and evaporation [1,2,8]

• KANUPP-1 Pakistan : <4 x 10-7 nuCi/mL  Dilute and discharge to
the sea [9]

Developing treatment method:
Reference Treatment Method

Kursk in Rusia [7] Ozonizing – Microfiltration – Sorption 

KEPCO [1] UV/H2O2 photo-oxidation – Reverse Osmosis

Japan [3] Reverse Osmosis

Ref Fang et. al [4] Inorganic ion exchange using zeolite 4A

Ref Park et. al [5] AMP-PAN

Ref Yong et. al [6] Flocculation – Microfiltration



Research Objective:

To investigate the pretreatment effect combining a 

precipitation using Ca(OH)2 and AOP using peroxy

disulfate at basic pH on laundry wastewater

AOP Precipitation

Graph of Solubility of Several Metal Hydroxides as Function of pH [12]

Scheme of Overall mechanism of the thermal (3<pH<13) and 

the photolytic decomposition of PDS [10]

Scheme of phenol transformation mechanisms in CuO/PDS system [11]
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The TOC removal of samples fluctuated around 30-45% in varied 
PDS concentration. After filtration, the TOC removal became higher 
or 57-63%.

For the Cu experiments, the TOC removal increased sharply up to 
2 mM Cu.



As the volume injection of 
Ca(OH)2 increased, the TOC 
removal also increased.

Cu was almost completely 
removed at 44 mL Ca(OH)2

earlier than TOC.

The dominant reaction that 
control the overall methods is 
precipitation.





TOC removal of Ba(OH)₂ was slightly higher 
Ca(OH)₂.

Cu removal was almost complete with Ba(OH)₂
already at 20–40 mL







In this study, the pretreatment effect combining a precipitation using Ca(OH)2 a
nd AOP was investigated.

The surfactant decomposition by the catalyst-persulfate and its removal
through calcium-surfactant precipitation occurred simultaneously upon
Ca(OH)₂ injection.

The highest TOC removal efficiency was 78% by injecting 2 mM of Cu2+, 10
mM of PDS, and 110 mL of Ca(OH)2. This result can be achieved within
0-minute sedimentation time. So, the total reaction time for this process is 10
minutes.

Based on these findings, the recommended method can be one of the capable
candidates of laundry wastewater treatment in industrial scale. However, still
there is there is the necessity to evaluate this optimum condition in other
surfactant types and concentrations and also in actual laundry wastewater.



Although radionuclides were not specifically targeted, in the next 
experiment Cs and Co will be incorporated in the simulated 
wastewater. 

Apply plasma treatment to the separated sludge to reduce volume 
and improve stability to verify compliance with disposal standards.
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