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Synthesis and Analysis of Mixed Trialkyl Phosphine-Oxide

HAN Lei, WANG Hai-rong, WANG Jian-chen
Institute of Nuclear and New Energy Technology. Tsinghua University. Beijing 102201

Abstract;: The synthesis of mixed trialkyl phosphine-oxide(TRPO)by means of the hydrolysis
of alkyl phosphine-iodine complex was studied. The effects of different inventory ratios on
the composition of products and product yield were discussed. And the different composition
of TRPO was also characterized by means of IR and GC. The results show that this synthe-
sized method is simple and credible, and the predicted products can be gotten by controlling
the material ratios.
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Table 1 Molar ratios of raw materials 2.1
in the synthesis of TRPO TRPO B.C.
(Molar ratio) D , 1. 1 ,
(Product) TRPO , 2960,
(n-Butanol) ~ (n -Pentanol) ~ (n -Hexanol) ~ (n -Heptanol) ~ (n -Octanol) 2920,2 850 em ! 3
A 1 1 1 .
B 2 1 1 ’
c 1 5 . ;1 140 em ™! P=0
. . . ) , ;1465 cm ™!
E 1 1 1 1 720 em”!
F 1 1 1 1 1 P—C C—H ,
3400 1640 cm !
@b) . 1:1:1 - P=0 H )
- . [10]
TRPO ,
, ., 120°C 2~3 TRPO,
h, o 2.2
) . [11]
) (DDP)
5~6 h, (GO o ,$ 0. 32 mmX
. 30 m ( 0.25 um DBI)
(€D o NaOH HP-5; (FID) ; ) ;
s s , , 100 mL/min; ,4.3 mL/min;

)’23/1;
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Fig. 1 IR spectra of products B, C and D
, 340 °C; ,340 °C ,220~330 C; ,
,10 °C /min, ,
0.31%. .
1. 000 0, 1.4 mg/mlL, 2.3
(w) 2, ,
) 3.
2 3 , TR-
(1) A,B,C,D PO, ; s
=6 s TRPO s s
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Table 2 GC analysis of main components in the products
w/ %
M,
(Molecular formula) (Structural formula) A B ( D E F

Ci2 Hz, PO 218 (C4Hy) 5 PO 0
(0. 8)

Ci3 Hzo PO 232 (CsHy) 2 (CsHi) PO 0
(2. 4)
Ci4 H3 PO 246 (CyHy)2(CsHi3H)PO (et al) 2.50
(9.6)
Cy5 H33 PO 260 (CsH11)3 PO (et aD) 0 4.45
(1.6) (8.0)
Ci5 H35 PO 274 (CsH11)2(CH1D PO - (et ab 1.83 7.90
4.7 (12.0)
Ci7H37 PO 288 (CsH11) (CgHy3) 2, PO (et ab 4.61 11.71
9.4) (14. 4
CisH3 PO 302 (CeHi3)3;PO (et al) 3. 87 9. 96 1.58 0 9.57 15.12
(3.7 (12.5 (1.6) (1.6) (15.6) (15.2)
CioHiu PO 316 (CeHi3)2(C;Hi5;D PO (et aD 11. 10 19. 10 8.63 4. 87 15.78 6. 34
(11. 1)  (18.8) (9. 4) 4.7 (18.8) (14.4)
Cy Hy3 PO 330 (C¢Hi3) (C;Hyi5), PO (et ab 22.50 27. 80 23.28 13.62 18. 92 15. 04
(22.2) (28.1) (23.4) (14.1) (18.8) (12.0)
Cz1 Hys PO 344 (C;Hi5)3PO (et al) 26. 50 22. 60 32.42 21.70 19.73 15. 54
(25.9) (20.3) (31.3) (20.3) (15.6) (8.0)
Cy2 Hy7 PO 358 (C7H15)2(CsH17)PO (et ab 22.35 14. 30 24.10 27. 60 16. 11 11. 84
(22.2) (14.1) (23.4) (28.1) (9. 4) (4. 8)
Cy3 Hyy PO 372 (CsHi7)2 (C;Hyi5) PO 10. 29 4. 90 8.75 21.43 9.33 6.72
(11. D 4.7) (9.4) (18.8) 4.7) (2.4
Cy4 Hs51 PO 386 (CsHi7)3 PO 3.39 1. 34 1. 24 10. 78 4.12 2. 84
3.7 (1. 6) (1.6) (12.5 (1. 6) (0. 8)

(Note) : (The data in the parenthesis are calculated by probability distribution)
3 nium and Americium From Highly Active Waste by

Table 3 Average relative molecular mass

and yield of products

(Product) A

C D E F

M, 343.6 334.5

346.0 355.1 335.6 320.2

Y/ % 63.47 56.04 69.48 70.42 52.83 50.99
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