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STUDY ON PROPERTIES OF STRONG COMPLEXING
COMPOUNDS IN IRRADIATED 30%, TBP-DODECANE-
| IN HNO, SYSTEM
YIN‘ SHUYAb TONG TIANZHEN

(Institute of Atomic Energy, P. O. Box 273, Beijing)

ABSTRACT

The nature and structures of strong complexinlg compounds formed duringd the irradia—
tion of 30% TBP—aodec‘aneél'N HNO, with a dose of 500 Mrads in a ®°Co facility at a
dose rate of 1 x10" rads/h are studied by means of TLC, IR and gas' chromatography-mass
spectrometry. , : .

The results-of TLC indicate that there are four phosphates components in the phase of
water extractlon one neutral phosphate (called neutral (1)) and three acidic phosphates (called
acid (2),a01d (3) and acid (4) reéspectively). It is found that the value of Hf index of neutral
(1) is so small, and the amount of acid (4) is so insignificant, that the determination of
various properties only of aclgly (2) and acid (3) are ‘carried out. )

IR spectra of acid (2) and acid (3) ‘show vibration characteristic for P=0, P-O-C, P-OH
and alkanes, indicating that the products investigated are derivatives of phosphates.

Determination of Hf index indicates that the hafnium complexing ability of acid (3) is
larger than acid (2). Acid (3) is difficultly scrubbed by 59 Na,CO, solution and it easily
induces emulsion and interface compounds. In spite of the fact that the amount of acid
(3) is much less than acid (2), it plays a much worse role in the deterioration of solvent
properties than acid (2). Identification by MS of acid (2) shows intensive peaks -at mas
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O

numbers of 169, 113, which indicates the similarity of the structure acid (2) to dialkylphosphate

I ' '
(C,H,~O—P—OH), as reported in the literature. MS of acid (3) shows. intensive peaks at

l
OR

mass numbers 127, 109, which indicates the similarity of the structure of acid (3) to mono-

0]

l _ '
alkylphosphate (HO— P —OH), which has not been described in the literature at present.

l
OR

GC-chemical ionizing MS and GC-electronic 1omzmg MS identificziion ars applied in

order to obtain molecular formula and molecular wugh‘r Before analysis the sainples are

methylated by means of CH,N,.

Analysis of acid (2) indicates that there are saven dialkyi long chain acidic phosphates.

In acid (3) there are five moroalkyl long ¢

in acidic phosphates.

Finally 8. mechanism for the formation of the strong complexes acid (2) and acid (3)
through radicals of HDBP, H,MBP and R is proposed.

Key words Degradation, TBP, Dodecane, Complexing agent, Hf index.

(_l:%ébj‘__, Continued from 1n51de back cover)

Radxolytlc Products of K*CN Solutions by
Paper Chromatography 5 (2) 159

Sun Yongjun, Tian Weizhi, Xiao Jiazu,
Zhou Yuzhen ] .
-Multielemental Neutron Activation Analysis
of an Apollo-17 Lunar Mare Basalt Sample
Using Instrumental and Radiochemical Me-
thods 5 (2) 167 :
Ouyang Rongtian, Yuan Chuanming, Li
Quanren

Indirect Determination of’ Thormm Using
Cupric Ion Selective Electrode 5 (2) 186
Yin Jinyao, Sun Zhufang

Study and Application of Complex Ca-
tion Selective Electrode for Deterrnmatlon
of Uramum S 188

Lin Cansheng, Zhu Guohui, Ping Peizhen
Radiochemical Determination of Burnup
of Nuclear Fue] with 3’Cs as Monitor
5 (3 233 _ 4

Qin Dafang, Jia Shuyuan

‘Direct Determination of Uranium in Tech-

nological Solution Containing Plutonium
by Energy Dispersive X-Ray Fluorescence
5 (3) 243 ,
Jiang Shufu; Jiang Hongming, Hu Xuguang
A Spectrophotometric Study of Uranium-
Chromazurol S-Triton X-100 Ternary
Complex Compound 5 (4) 291

Yu Yufu, Tang Jingjuan, Ye Mingiu

A Study on Extraction of Thorium with

" PMBP-Loaded Polyurethane 5 (4) 314



