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Compound of Feed for Pyrolysisand Combustion Spent TBP/ Ker osene

ZHAN G Currping, GAN Xueying, L IN Me-giong, WEI Feng, FAN Xianrhua
( China Institute of Atomic Energy, P. O. Box 275-93, Beijing 102413, China)

Abgtract : Pyrolyss and combustion technology is an available method to treat gpent organic
wlvent —intermediate-leve radioactive TB P/ kerosene. In the process TBP is decomposed
into C4Hg and P,Os that would corrode equipment and pipes. In order to convert P,Os into
calcium phosphate or pyrophosghate , and then separate them from the pyrolys s reactor , ca-
cium hydroxide and emul sfier solutions are added to the TB P/ kerosene to form stable emul-
son dter intense mixing. The influences of the different parameters, such as emulsfier
kind, emuldfier content , DBP content and tenperature, etc. , in the pure TBP/ kerosene
DBP system on the emulson is sudied. The results show that the mixing do not emulsfy if
the content of DBP is more than 0.4 %. The demonstration with the pent TBP/ kerosene
show that the emulson is well-distributed. The emulsonis stablein 24 h and can be trans
ported by pump.
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500 mL , :
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2
2.1 TBP/ OK-DBP
TBP/ OK
DBP
0. 025 %4 | , TBP OK
0.12% ( TBP/ OK )
DBP
2.1.1
[5]
, o)
( ) OP (
) Span (
) m (TBP/
OK) m(Ca(OH)2) m(H20) m(

) m(DBP) =100.0 10.7 20.2 0.8 0.12
, Sanr80 O3 O9
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1
Table 1 Sdection of emulsifiers
/ (mPa: g /h
Sarr80 30 min , 72 h
o3 30 min , 72 h
09 10 min 1 600 >24
020 30 min , 72 h
OP7 30 min , 72 h
OP-20 30 min , 72 h
100 300 r/ min; 17
2
Table 2 Influence of emulsifier content
09 | % / (mPa: 9 /h
0.3 30 min , 72 h
0.4 30 min , 72 h
0.5 10 min 3 500 >48
0.6 10 min 4 200 >72
0.8 10 min 5 400 >72
100 300 r/ min; 12 DBP 0.12%
2.1.2 m(TBP/OK) m 16 %
(Ca(OH)2) m(H0) m(09 m (DBP) =100 2.1.4
10.7 20.2 0.5 0.12 , 12 35 ) ,
, 3 100 500 r/ min
3 : , 20 100 300
35 , r/ min , ; ,
1 500 mPa:- s,
2.1.3 , 2.1.5 DBP DBP
, , , TBP/ OK )
m(TBP/OK) m(Ca(OH),) m
, 1 500 mPa- s , (H,0) m(0-9) =100.0 10.7 20.2 0.5
, 5 5
m(TBPFOK) m (Ca(OH)2) m (H0) DBP ,DBP
m(0-9) m(DBP) =100 10.7 20.2 0.5 0.12 , , ,
, (H,O TBF ;DBP 0.4%
OK ) , 4 4 , TBP/ OK-
20 , 16 % DBP , m ( TBP/ OK)
, 1 500 mPa: s; m(Ca(OH),) m(H0) m(0-9) m(DBP) =
11% , , 100 10.7 20.2 0.5 0.2
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3
Table 3 Influence of emulsifier temperature
/ / (mPa: g /h
12 10 min 3 500 >48
15 10 min 3200 >48
20 3 min 1500 >48
25 3 min 1 300 >48
30 3min 1200 >48
35 3 min 1 200 >48
100 300 r/ min;DBP 0.12%
4
Table 4 Influence of water content
! % / (mPa: 9) /h
11 30 min 24 h
14 30 min 2200 >48
16 3 min 1 500 >48
100 300 r/ min; 20 ;DBP 0.12%
5 DBP
Table 5 Influence of DBP content
DBP ! % / (mPa- 9 /'h
0.00 2min 2 000 >48
0.12 5 min 1 600 >48
0.20 10 min 1200 >48
0.24 30 min 5h 2 min 1 000 >24
0.28 30 min 6h 2 min 900 >24
0.32 30 min 7h 2 min 700 >24
0.36 30 min 18 h 2mn 900 >24
0.40 30 min 72 h
100 300 r/ min; 17
2.2 TBP/ OK m(H,0) m(0-9) =100 10.7 20.2 0.5
1204/ 1 , ,
, DBP , o9 ,
0.03 %;1204/ 4 , 6 6 : O9 2%
DBP , 0.26% 1204/ 1 ;09
, 2% 24 h, ,
, , , 1204/
34 1/ 4 1 , m(TBP/OK) m
2.2.1 1204/ 1 BFP (Ca(OH)2) m(H0) m(0-9) =100 10.7
OKDBP m (TBROK) m (Ca (OH),) 20.2 2.0

2.2.2 1204/ 4
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, TBP/ OK-DBP , 48 h ,1204/
m(TBP/OK) m (Ca (OH);) m (H0O) 4 m(TBP/OK) m
m(0-9) =100 10.7 20.2 0.5 (Ca(OH)2) m(H0) m(09 m( ) =
, o9 , 100 10.7 20.2 3.2 2.0
7 7 2.2.3 1204/ 1 1204/ 4
09 2.4% 1204/ 1 1204/ 4
1.2%, ,
3.2% ; 1.2%, ; 8 8
o9 32% 2.0%,
6 1204/1
Table 6 Demonsgtration of the spent TBP/ kerosene in tank 1204/ 1 bottom
09 ! % / (mPa: g /h
0.5 30 min
1.2 30 min
1.6 30 min
2.0 30 min 30 min 160 >24
2.4 30 min 5min 180 >24
3.2 30 min 5 min 180 >24
100 300 r/ min; 20
7 1204/ 4
Table 7 Demondtration of the spent TBP/ kerosene in tank 1204/ 4 bottom
o9 | % ! % / (mPa: 9 /'h
2.0 0 30 min 72 h
4.0 0 30 min 72 h
2.0 1.2 30 min 72 h
2.0 2.0 30 min 72 h
2.4 1.2 30 min 72 h
2.4 2.0 30 min 96 h 40 >24
3.2 1.2 30 min 72 h 80 >24
3.2 2.0 30 min 48 h 280 >24
3.2 3.2 30 min 96 h
100 300 r/ min; 20
8 1204/1 1204/ 4
Table 8 Demonstration of the spent TBP/ kerosene in tank 1204/ 1 and 1204/ 4 upper
o9 | % | % / (mPa: 9 /h
1204/ 1 2.0 0 30 min 24 h 320 >24
1204/ 4 3.2 2.0 30 min 48 h 120 >24

100 300 r/ min; 20
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2.2.4 TBP/ OK )
1204/ 1 TBP/ OK
, 100 300 r/ min , TBP/OK
20 )
, ., WO 0.84 g-cm 3,
pH=12 13, 500 mPa: s,
24 h ,
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