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Influences of Additives on Performances of Cementation
of Simulated Radioactive Fluoride Liquid Wastes
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Abstract: The influences of additives with zeolite, vermiculite, silica fume and quartz sand
on the performances of the cementation of simulated radioactive fluoride liquid wastes contai-
ning Cs*, Sr*", F~, etc. were studied. Different additives were added into the cement
formulation, then the setting time, fluidity and temperature-rising of the cement slurry were
investigated. And the 28 d compressive strength of the cemented waste form and strength
losses after water/freezing resistance tests was investigated. The shock resistance and
leaching tests were also carried out. Through series of comparison, the study obtains the
cement formulation which can satisfy cementation of simulated radioactive fluoride liquid
wastes. The performances of the cemented waste form can meet the demands of
GB 14569. 1—2011.
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Table 1 Ratio of the additives

in the cemented waste form

mCEIMHD /g

e A Tt JK CES
1
2 100
3 100
4 100
5 300
6 100 100 300
7 100 100 300
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Table 2 Influences of additives to the setting time and

fluidity of the cement slurry
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2 A 26 9 22
3 [2va 24. 2 7 20
4 Y/ 20. 6 15 25.5
5 A 26. 6 10 23
6 WA EE K A SR 18.5 7.5 24
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Fig.1 Temperature-rising curves

of the cement slurry with different additives
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Table 3 Data of the compressive strength of the cemented waste form

No. I FRAP R PUE TR B/ MPa RS PUE TR B/ MPa B J5 PUE TR i/ MPa
1 IRV 11.2 12.7 14.6

2 A 16.1 15.5 16. 2

3 [pa] 13.9 13.9 15.4

4 Tk K 8.1 11.1 7.4

5 Ry 21.7 19.2 21.6

6 Wb A RE K A R 23. 8 21.0 24. 6

7 R RE K A B RD 19. 1 19. 8 21.7
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Table 4 Results of the shock resistance test

of the cemented waste form
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Fig. 2 Picture of the specimens with quartz sand

after the shock resistance test
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Fig.3 42 d’s leaching rate(a) and cumulative leaching rate(b) of Cs™

(2) T A7 F 7K U8 [ Ak A 5L TH 5% 5 /N 0 A
Tl K B 120 R AR AR K TR AR PR A IR T . B
BB I AN AT SR A S T G VS o ) 45 45 7K Ui [ Ak 1R 11
A s A G5 - N A A S o

(3) AT JREJK AT PR S BEAR ST IR
AN 2 B SrtT IR s RE K SRR CsT Y



312 Bede o 5 e o7

%38 &

B, AR Cs™ LSt 42 d g R
Y(Cs")<<2.038X10 ° em/d. Y(SrP )<<1.167 X
10" em/d,42 d 2FE % . B(Cs" )<<{0. 205 1 cm.,
B(Sr*" )<{4. 96310 * cm. i £ GB 14569. 1—2011
fa bRk . KPR E L IAREA R EE w(F )=

11.67

10°Y/ (ecm+d™)

FE i

0.5 0 A ASEA0L B Ui 56 1 I W, S I R % Foof iR
HEA R,

(4) Wb BE KRN 96 10 A A TR A W i 550
KU BT 7 25 S B 8 i LA F w(F ) =
0. 5 0 M ASE L0 B Sl S I 8 1 7K e [ Ak

.
0.006 - o
(b) 2
<
5 E
= 9 X
20.004F 2 o
o )

2.228X10°
2.028%10°

1.526X10°
1.423%X10°

0.002

0.000

i

B4 Set g 42 d R G Rl BT A (D)

Fig. 4

e P4

(1] ZFHEE . BITH, B ok, B R 2 b Ak 3 04 BF 5%
Je B FHBLAR [T, 1 8E 548 2006, 20(2) - 94-97.

(2] NGO 2R W, £l e, ToUSR M I 0 K V06 ] AL BT 57
dERE L] 57 BB 2 H0AR, 2010, 44 (12) ; 1427-
1435.

(3] EB. 45 H. He K A% b ol O 1 15 W1 7K I8 [
LB 5L ], 4R A B 971982, 2(5) : 352-360.

[4] Shi C, Spence R. Designing of cement-based formu-
la for solidification/stabilization of hazardous, radio-
active, and mixed wastes[J]. Critical Reviews in
Environmental Science and Technology, 2004, 34
(4): 391-417.

[5] Atabek R, Bouniol P, Vitorge P, et al. Cement use for
radioactive-waste embedding and disposal purposes[]].
Cem Concr Res, 1992, 22(2-3): 419-429.

[6] Glasser F P. Progress in the immobilization of radi-
oactive wastes in cement [ J ]. J Hazard Mater,
1992, 22(2-3). 201-216.

[7] Sinha P K, Shanmugamani A G, Renganathan K,
et al. Fixation of radioactive chemical sludge in a
matrix containing cement and additives [J]. Ann
Nucl Energy, 2009, 36 620-625.

(8] AT, 242 R 04 . 5 T A8E U080 S 1k 2 WU 2 W 1y 7K
PEALATFE LT ] T RERFFHOR , 2010, 44O T -
153-158.

42 d’s leaching rate(a) and cumulative leaching rate(b) of Sr*'

(9] & DA RA, KK AR 5. &% Co #1 Eu U M
VR K U8 T AR T 7 F AR (T IR T AR R S R
2001,35(5) :451-455.

[10] V475 i , 2857 R 3. A2 9 B K U 11 Ak 1% 1 14 i e gt
WFELT]. WS B3, 1997,17(2) 1 122-129.

[11] HIRAS  BRELAE 2= 35 . 0% 0350 X6 7K U8 & 4k 74 B b
PERER SR [T ], BB R 2% 58 R, 2012, 35(6) : 53~
56.

[12] /ISR FB UL ¥ 586 D S A1 i 70 %o 7K U8 e Ak 42k
PligtkRE sz [l]. EiEA A48, 2014,35(3);
123-127.

[13] X F, W, 5 KW, % KREAES Cs™ 8
A (] J5 F e k2 B R, 2011, 45(3) : 282-
287.

[14] e N R FTE B R AW EJR. GB/T 2419—
2005 KU S sl B I s 77 ik ST, db at s b B AR
E iR 41, 2005,

[15] tpfe N R LA E B K 8 AR W& JR. GB/T 1346
2001 K YRR VB K A R G 1AL M
3 5 (ST, db st « ob AR o A . 2001,

[16] rhrfe AR 3 A E R 4 AR M. GB 14569, 1—
2011 A% H K T RS 4 A O R BB R SR K
Ve E A LS]. bt b B AR ot f At L 2011

[17] tpde N R LA E B K 8 AR W& /. GB/T 7023
2011 AR rRRT O M A A A o
J7 (ST Abat v EARAE ) AL, 2011,





