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A Quantitative Measurement of Soluble Organic Carbon Permeating
through Compacted Bentonite

Mariko Kanaji* Haruo Sato*

Abstract

Bentonite-water reaction experiments were carried out by a batch
method to estimate an amount of soluble organic matter originated from
bentonite which is permeable in compacted bentonite. Bentonite (Kunigel
V1®) was equilibrated with distilled water for <180days at a liquid/solid
ratio of 0.01m3kg at room temperature under aerobic conditions. The
suspensions were then filtered by an ultrafilter of molecular weight cut-off
10,000, which pore size is approximately equivalent to the interlayer
aperture of compacted bentonite. The concentration of organic carbon in the
filtrate was analyzed.

It was found that the concentration of organic carbon in the
equilibrated solutions was between 3 and 4ppm. Since the bentonite used
contains 0.31-0.34 wt% organic carbons, it is estimated that the amount of
soluble organic matter, which can permeate through compacted bentonite,
corresponds to about 1 wt% of total organic matter in the bentonite.

*Geological Isclation Technology Section, Waste Technology Development
Division, Tokai Works
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Table-1 Comparison of organic carbon mesurements by TOC method and

NPOC method
[ppm]
Leaching NPOC method* - TOC method**
period
[day] .
1# 2# TOC (TC 1C)
7 6 8 6 41 35
14 12 13 -3 40 43
21 6 7 7 53 46
30 7 8 -1 53 54
60 11 12 -12 48 60
90 12 12 -8 53 61
120 8 7 2 58 56

NOTE:

*NPOC:method: Non-Furgeable Organic Carbon
They were quantifed CO2 yield at 680C after N2 purge (<pH2),
and measured twice for same sample.

**TOC:method: Total Organic Carbon
TOC =TC-IC
TC(Total Carbon);quantifed CO2 yield at 680°C
IC(Inorganic Carbon);quantifed COz2 yield at <pH2
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Table-2 Influence of leaching period in concentration of organic carbon and
pH of bentonite equilibrated solution

period conc. of organic Carbon* pH (temp.[TC])

[days] 1# 2# 3# average
0 1 [pem] 1 [ppm] 1 [ppm] 1 (ppm] - (-)
3 5 5 5 5 9.8 (26)
7 S 5 5 5 9.6 (26)
14 6 6 6 6 9.4 (27)
30 3 3 3 3 9.2 (27)
60 4 4 4 4 9.1 (27)
90 3 3 3 3 8.8 (27)
120 4 4 4 4 8.7 (27)
150 3 3 3 3 8.8 (26)
180 4 4 4 4 8.8 (26)

*conc. of organic carbon: measured by NPOC method

leaching conditicn:liquid/solid ratio 0.01lm3kg room temperature, under
aercbic conditions
separation:ultrafiltration by molecular weight cut-off 10,000
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bentonite 400g
l add 4000ml distilled water

homogenize 15min

/aerobic condition 25T

leaching
(0,3,7,14,30,60,90,120,150, 180days)
lcentrlfugatlon 1,500rpm, 30min

precipitation llquid
‘lcentrifugation 15,000rpm, 60min

precipitation 1liquid
lultrafiltration MWCO 10,000

solid filtrate

1

analysis (NPOC pH )

Fig.-1 Procedure of preparing bentonite equilibrated solution and separating
by ultrafiltration
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Fig.-2 Influence of leaching period in concentration of organic carbon and pH
of bentonite equilibrated solution



