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Abstract: Radioactive TBP/kerosene(OK) organic waste liquid is produced in the process of uranium
purification and spent fuel retreatment. In order to avoid the safety risks caused by the accumulation of
radioactive organic waste liquid over the years, it is urgent to treat it. In this paper, the conventional Fenton
oxidation method and microwave synergistic Fenton method were used to treat simulated radioactive
TBP/OK waste liquid, and the effects of mass fraction of Fenton’s reagent p(Fe”") and p(H,0,), initial pH
and oxidation time(?) on the removal of chemical oxygen demand(COD) was experimentally investigated.
The results of the conventional Fenton oxidation method show that: at the optimal process conditions,
p(Fe*)=20 mg/L, p(Fe*" )/p(H,0,)=1 : 10, initial pH=1.90, =15 min, the COD removal can reach up to
72.01%; the most important factor is the ratio of p(Fe*")/p(H,0,), followed by p(Fe*"), initial pH, and
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oxidation time. The microwave synergistic Fenton method is superior to the conventional heating Fenton

method, and even better than the conventional Fenton oxidation method, when under the same optimal

reaction conditions. As for the microwave synergistic Fenton method, the COD removal can be increased to
95.80%. The dosage of Fenton reagent is also reduced from p(Fe*")=20 mg/L, p(H,0,)=200 mg/L to

p(Fe* )=10 mg/L, p(H,0,)=100 mg/L. It can be seen that the microwave synergistic Fenton method not

only further improves the COD removal, but also reduces the dosage of Fenton reagent.
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Fig. 1 Influence of various factors on COD removal of Fenton oxidation system
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Table 2 Results of orthogonal experiments

5 p(Fe* )/ p(Fe*)/ oy SUHi/min n
(mgeL")  p(H,0,) %

1 10 1:5 1.50 15 54.08

2 10 1:10 1.75 30 65.27

3 10 1:20 1.90 60 60.14

4 20 15 1.75 60 61.37

5 20 1:10 1.90 15 72.01

6 20 1:20 1.50 30 63.36

7 50 1:5 1.90 30 59.02

8 50 1:10 1.50 60 63.75

9 50 1:20 1.75 15 57.09
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R 5.75 8.85 3.33 1.49
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270.19. 316.97. 363.81 mg/L; Fifi & ¥) # pH {4 1% #7
i, COD L BrF % T & 5 AR, £9
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Fig. 2 Influence of various factors on COD removal of microwave synergistic Fenton oxidation method
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Fig.3 Changes in FTIR spectra during
TBP/OK degradation
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T AL L3 S8 v R B0 DI R] S5 4 A A AR
U M TBP/OK JE W 7T 45 H LA R 4518

(1) 38 3 2% 1 32 b BB 480k 555 7 TBP/OK J%&
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