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Table 1 The stiucture formulas, empirical formulas by gas chiomatography atomic emission detection (GG AED) and premise formulas
of methyl alkyl phosphate and internal standard
Substituent

Strudure formula  Peak No. R R R Molecular weight Formulas Empirical foomulas ~ Premise formulas
1 CgHi7 CH3 CH3 238 CioH»POy4 Co.3Ha4 5P 104.25 CioH5PO4
0 2" CHy C4Hy CH, 266 CpHz PO, CpHyP 0, CpH5PO,
RO—P—OR’ 3 CiHy CH; CH; 26 CpHy,PO, Ci13Hy7 P10y 0 CpH;PO,
| 4 GHi;  GHyr CH3 336 CH3POy4 CiasHso 7P 103,92 CrH3 POy
OR 5 GH;;  CpHy, CH; 364 CyoH, PO, Cio4Hys P 105 4 CyH, PO,
6 CioHy  CyoHay CH3 392 CoHy5POy Co1.4Hss 0P 103,70 CoHys POy
(note) : * (tributyl phosphate as intemal standard)
3.2 GCMS
GC-MS R MS R
MS 2 .
2 2 2 MS 2
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Fig. 1 Chromatograms of multf element detemination of
& omlograms of mufr clement defemmation Fig.2  The snapshot of peak 3 in Fig. 1 at the wavelength

methyl alkyl phosphate and tribuyl phosphate ( internal starr range from 170 to 195rm
dard) by AED
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Table 2 The linear range of C, O, P under the conditions Z
in this article =,
é_l 0.44-
Element A (1m) Linear range o 0.40-
C 495.7 1.5% 10* = 036
0 7.3 310 (000 2000 3000 4000 5000
P 185.9 1x 10° Himy
(note): / 3 H 486.1 m
(the linear range of each element was deemined in the solution of
wibutyl phosphate/ berzene) Fig.3 Nor linear response of hydwgen at 486. 1 nm
i Ciatg (sample size): 2 5 HL; GC (GC oven
3.4.2 CH temperature) : 80°C; (element wavelength): C. 495. 7
; AED , m, H. 4861 nm
R , 1
10 , CH OP ,
OP CH , CH opP
3.4.3 AED CH
; (PD)) ;
, , CHO P ,
3
3.4.4 , )
, P O C 1~2 ( 1),




1602 32

3.4.5 AED ,P ,

40 , ,

p 10~ 15 ,

3.4.6 AED , ,
HP5921A AED

B

? B ?

1~2h
3.5
GCG-AED

, GGMS GCGFTIR

References
1 Beenakker C IM. Spectrochim., 1977, 32B: 173~ 187
Wylie P L, Quimby B D. J. High Resolut. Chromatogr. , 1989, 12: 813~ 817
Sullivan J J, Quimby B D. J. High Resolut. Chromatogr., 1989, 12: 282~ 286
Quimby B D, Sullivan J J. Anal. Chen., 1990, 62 : 1027~ 1034
Wylie P L, Sullivan J J, Quimby B D. J. High Resolut. Chromatogr., 1990, 13: 499~ 506
Stevens N A, BorgedingM F. Anal. Chem. , 1998, 70 : 4223~ 4227
You J Zh, Dempster M A, Marcus R K. Anal. Chem. , 1997, 69: 3419~ 3426
Gonzalez AM, Uden P C. J. Chromatogr. A, 2000, 898: 201~ 210
Laniewski K, VAgerdo M, Forsberg E, Forngren T, Hagman G. J. Chromatogr. A, 2004, 1027: 93~ 102
Estes S A, Uden P C, Barnes R M. Anal. Chem., 1981, 53: 1829~ 1837

O 0 N A L AW

—
o

Determination of Empirical Formulas and Molecular Formulas of
Phosphate Ester Compounds by Gas Chromatography-
Atomic Emission Detection

Liang Bing” , Li Chen, Ou Qingyu, Yu Weile
(Key Laboratory for Natural Medicine  Gansu Province , Larz hou Institute ¢ Chemical Physics,
Chinese Academy of Sciences, Lanzhou 730000)

Abstract  The empirical formulas of phosphate compounds in synthetic matrix were determined by gas
chromatography - atomic emission detection( GG-AED), the existence of element C, H, O, P was affirmed by snap-
shot spectrum. These phosphate compounds which contain 10~ 21 atom of C, 4 atom of O and 23~ 45 atom of H
were detected. The detection error of C and O was 0. 2~ 0.7 and 0. 02~ 0. 3 atom, respedively. Without the lin-
earization revise to the atom of H, the error of H was 0. 1~ 3. 0 atom, which was relatively bigger than C and O.
The wavelength of 177.5, 178. 1, 178.5 and 185. 9 nm in snapshot confirmed the existence of element P. The em-
pirical formulas were educed from the elute rules of the homologue on the norr polar column and the molecular weight
of the academic products. Compare with the determination of the empirical formulas of the unknown compounds were
also discussed.
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