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Study on Recycling of Soil Washing Wastewater for Volume Reduction
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Abstract

For volume reduction of the wastewater generated on washing the soil contaminated with
cobalt, recycling and reuse experiments of the wastewater were executed. Also, the soil
remediation efficiency by repetitive washing with fresh citric acid was analyzed. The soil
around TRIGA was sampled for the experiment. Results of recycling experiment by
replacement—precipitation method were as follows. The remediation efficiency of 1st recycling
wastewater was 97% and that of 2nd recycling wastewater was 94%. Also, To obtain

remediation efficiency over than 909, the 5th repetitive washing with fresh citric acid was

needed.
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Table 1. Distribution of Sizes of Soil Particle

Particle Size(mm) Soil Mass(g)
> 20 173.9
1.0~2.0 100.7
05~1.0 91.7
0.25~0.5 73.6
<0.25 60.0

(2) EFAE BN
AAHAAAE FH B A AHG EFSE  XRF(X-ray fluorescence)E 3 EAsH 2

=
[
Ege] A4 E2 Table 29 o] 68.1%2] SiO9} 16.7%°] AlLO; S3x3HstaL it

Table 2. Component Content of Soil

Component Content(%)
SiO; 68.1
Al03 16.7
K20 8.27
Fe O3 22
P20Os 1.63
CaO 1.51
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Table 3. Density, Porosity, Water Content, and pH of Soil
Dry bulk density (g/ cm®) 1.55
Porisity (%) 36.27
Water Content (%) 12.00
pH 430
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Fig. 3. Decontamination efficiency versus washing number with fresh citric acid solution

7o) 9]’3}‘?15_, %7] el 50mle] 0.01Me] FHHE § o 7} 1Og9] TRIGA E4& *21
A



I ol 1A} A Al 43% 22k AIH AL 68% 3AF Al H A 81% 4xHAIH Al 87% 53k Al H Al 91%7F Al
ER b

5. 2. AlFHT A 29

Hrt
ol

Q g o

12} Soil Washingdt & ©]
o2 QAN o 1x+ A

o] 1a} AMATE AHE
I 97% ABEES Y
FLEFEE 13 Soil
Soil

Washing S 43J g+

QLA A= Fig. 49 2. 0.01M¢] Citiric acid®
2 ol o] J:/_%LE%: = 10052 71A g o] fds g,qo
A4 Yo IWEFE=E 13 Soil Washmg o] FAHE
o] 2%} Soil Washmgi FPst & QAT ZHEF
elWitl, =3 2%} Soil Washing& S WA A
Washing &9 ZLEFRE 3%Art.  ©] 23 Xﬂ*g-ri *}30}04 34}
F AT ILEFTEE ST 29 94% AP EES ERATH

Ll-o

i m Wy o
(o] ey
w ©oF

2

5@

=

1~r1

[e)

g
Do
_>‘L
032. W

9},
A
o]

1% washing .
1004 2" weshing 3" washing

Co Concentration Ratio(%9

Hg. 4. Co concentration ratio in citric acid solution after soil washing and wasteweter recyding

6.

b3

=

—

£7] Wl 50mle} 00IMe] THESN 10ge] TRIGA EFS B o, &7l & =
E A2 2047 mgolil, ESUe FFE TILEZFS 263mgoldtt. ESAF AdAH A
gk 0.0IM Citric acid2 EYuUle] IEE S5xpd AlZg A 13 Ml FH A 43% 23 Al ZH Al 68%
32 AIH A 81% 4xF MAHA] 87% 53k AlH Al 91%7F Al & =] et shet i A S AF&sko] Al H o
QA AAAG AFH NS HAAZ 123 JAFE AFESe] Soil Washings 33 A3} 97%2]
AN EES YErH T3 o] AFHATE A QA 22 ABFE AFESEe] Soil Washing <
T A3 4% AAAEES JERUL a8 ez AFHAS] 13] o) AAES v E& A gt
Hol|, AT AFEHR= 48] ¢ Aoz A

A
o



1. Michael ]J. Mann,"Full-scale and Pilot-Scale Soil Washing”Journal of Hazardous Materials,
66, pp.119-136(1999).

2. Kuhlman M. I, Greenfield, T. M.,” Simplified Soil Washing Processes for a Variety of
Soils”, Journal of Hazardous Materials, 66, pp.31-45(1999).

3. Robert W. Peters, "Chelant Extraction of Heavy Metals from Contaminated Soils”, Journal
of Hazardous Materials, 66, pp.151-210(2000).

4. Tunay, O., Kabdashi, "Hydroxide Precipitation of Complexed Metals”, Water Res., 28,
pp. 2117(1994).

5. Matejka Z., Zitkova Z., "The Sorption of Heavy-Metal Cations from EDTA Complexes on
Acrylamide Resins having Oligo(ethyleneamine) Moieties” Reactive & Functional Polymers
35, pp. 81-88(1997).

6. Agbenin J. O., Abreu C. A., Raij B. V."Extraction of Phytoavailable Trace Metals from
Tropical Soils by Mixed Ion Exchange Resin Modified with Inorganic and Organic Ligands”
The Science of the Total Environment, 227, pp.187-196(1999).

7. Brown, G. K. MacCarthy P., Leenheer J. A.”Simultaneous determination of Ca, Cu,
Ni, Zn and Cd binding strengths with fulvic acid fractions by Schubert’s method”,
Analytica Chimica 402(1999) pp.169-181(1999).

8. Choppin G. R., Dillon, R.L., Griggs B. and et al., Literature Review of Dilute Chemical
Decontamination Processes for Water-Cooled Nucleare Reactors. NP-1033 Research
Project  828-1, Battelle  Pacific = Northwest  Laboratories,  Virginia  Lynchburg,
pp.207(1979).

9. Kennedy W. C., Removal of Iron from Chelant Solutions. Patent Number 4,629,570,
United States Patent, Washington, DC, 1986.



	분과별 논제 및 발표자

