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Abstract
Low-level liquid waste containing sodium nitrate is planned to be transformed to salt block
by evaporation with sodium borate in the Low-level Waste Treatment Facility (LWTF), then
salt block will be stored temporally. It should be important to investigate the method how to
treat these liquid waste suitable to final disposal criteria that will be settled in future.

Cement solidification is one of promising candidates because it has been achieved as the

solidification material for the shallow land disposal.

The research was conducted to evaluate applicability of various cement materials to
solidification of sodium nitrate. The following cements were tested.
Ordinary Portland Cement (OPC)
Portland Blast-Furnace Slag Cement ; C Type (PBFSC)
Alkali Activated Slag Cement (AASC, supplied by JGC)
The test results are as follows;

(1) AASC is characterized by a high sodium nitrate loading (-70 wt%) compared with other
types of cement material. High fluidity of the cement paste, high strength after
solidification, and minimization of free water on the cement paste are achieved under all
test conditions.

(2) OPC and PBFSC produced free water on the cement paste in the early days and delayed
the hardening period. 3 or more days are required to harden even with 30 wt% content of
sodium nitrate.

(3) Though PBFSC contains blast furnace slag similar to AASC, there is no advantage prior
to OPC.

To design an ideal cement conditioning system for sodium nitrate liquid waste in the LWTF,
the further studies are necessary such as the simulated waste test, Kd test, pilot test, and
layout design.

This work was performed by JGC Corporation under contract with Japan Nuclear Cycle
Development Institute.

JNC Liaison: Reprocessing Center, Waste Management Division, Tokai Works
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[cm3] 69.47 72.11 65.44 71.98
[-] 2.114 2.088 1.995 2.070
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3.17-3 SC)
F_ 280 F 250
30% 50% 70% 50%
mm] 52.6 526 52.6 526
mm] 51.6 515 51.6 515
mm] 32.0 32.6 325 32.3
[0] 133.10 138.64 133.87 134.26
[q] 65.52 69.19 64.44 65.80
[mm] 52.1 52.05 52.1 52.05
[cm?] 95.0 95.9 95.8 95.4
[cm3] 67.58 69.45 69.43 68.46
[-] 1.970 1.996 1928 1.961
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3.1.7-4

@

OPC

30
wt%

50
wt%

70
wt%

50
wt%
(250
mm)
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3.1.7-5

JNC TJ8430 2002-002

30

wt%

50

wt%

70

wt%

50

wit%

(250
mm)

48



テキストボックス
JNC TJ8430 2002-002

テキストボックス
－  48 －

テキストボックス


67

freg

3.1.7-6

€)

30
wt%

50
wt%

70
wt%

50
wit%
(250
mm)
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3.1.7-7 Na® NOj
OPC C SC
[mm] 28010 250410 280+10 250410 28010 250410
NaNO3 30% 50% 70% 50% 30% 50% 70% 50% 30% 50% 70% 50%
[a] 154.82] 146.49| 136.97] 146.58| 146.89] 150.54 130.56( 148.99 133.1] 138.64] 133.87| 134.26
Na [a] 1257 19.82 25.94 19.83 11.92 20.37 24.73 20.16 1191 19.91 26.47 19.28
NO3 [a] 33.88 53.43 69.94] 53.46 32.14 54.90 66.66 54.34 29.13 50.56 68.35| 48.97
[ml] 950 950 950 950 950 950 950 950 950 950 950 950
Na* [ppm]|f 4,860 9,160 | 25,640 | 12,100 1,860 6,340 | 24,600 6,780 1870 | 4590 | 20,960 | 4,460
NO;~ [ppm]|f 11,700 | 22,700 | 66,700 | 30,500 || 4,600 | 15,400 | 62,800 | 16,900 || 4,600 | 11,100 | 52,300 | 10,700
pH [-] 12.72 12.75 12.78 12.80 12.49 1257 12.68 12.58 12.32 12.32 12.60 12.47
Na* [a] 4.62 8.70 24.36 11.50 1.77 6.02 23.37 6.44 1.78 4.36 19.91 4.24
NO; [a] 11.16 2153 63.34] 28.95 4.35 14.60 59.63 16.06 4.39 1055 49.69 10.21
Na* [%] 37 44 94 58 15 30 95 32 15 22 75 22
NO; [%] 33 40 91 54 14 27 89 30 15 21 73 21
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3.1.7-8  NaNOs 50wt% LIX pH
LIX [-]
Na+* NOs- pH
OPC 7.8 7.8 12.8
C 8.0 8.0 12.6
SC 8.3 8.2 12.3

LIX Leachability Index

=log(1/D)

D [cm2/s]

1,2,3,4[Week]

P 2
Do/ Al

~PEon), G est
D= cmz/s
a,l A=
(Dt)n = th th S
V= cms3
S= cm2
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4

3.1.7-9 N/mm?
280 mm 250 mm
30 wt% 50 wtt 70 wtt 50 wt%
25.3 16.9 7.3 23.2
OPC
18.3 10.6 0.6 12.6
18.8 15.1 7.7 235
C
225 145 1.1 23.2
44.8 35.6 20.3 422
SC
415 29.0 3.3 35.6
40><40><160 mm
18 25 )
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3.1.8-1 NaNO, NaNO3
NaNO3
NaNO, 1 4
[wil] [-] [mm] | [N/mm?] | [N/mm?] [-] [ ]
NaNO;| 50 2.106 288 5.3 16,5 >
OPC
( 50 2.047 200 6.7 18.6 >
NaNO;)
NaNO;| 50 1.923 290 311 35.6 o
SC
( 50 1.854 270 29.5 35.4 o

NaNO,)
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3.2-1
NaNO; [ 1] [N/mm?]
[witth] [mm] [-] I
10 N/mm?
(4

30 281 =< 4 =< 2.154 7.5 25.3 o =<

40 284 =< 4 =< 2.142 6.4 21.2 O >

OPC 50 287 =< 4 =< 2.120 5.3 16.9 o =<
60 277 S 4 > 2.051 4.2 12.6 o >

70 281 > 4 > 2.001 1.8 7.3 < <

30 281 > 5 > 2072 2.8 18.8 o <

40 270 =< 5 =< 2.057 2.8 19.2 ) >

C 50 284 > 5 > 2.047 2.2 15.1 o =<
60 281 =< 5 =< 1.987 1.9 11.2 O >

70 279 > 6 > 1.958 1.3 7.7 > >

30 288 o 1 o 1.948 38.8 448 o o

40 288 o 1 o 1.957 37.6 41.2 o o

SC 50 290 o 1 o 1.957 31.1 35.6 e} o
60 290 o 1 o 1.974 26.1 294 o o

70 276 O 1 O 1.931 16.6 20.3 O o

OPC 50 252 O 3 > 2.106 8.3 23.19 O >
C 50 246 o 3 b 2.074 5.7 23.5 O >
SC 50 253 o 1 o 1.959 37.3 42.16 o o

X 0
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