22 5

Vol.22 No.5
2005 5 CHINESE JOURNAL OF APPLIED CHEMISTRY May 2005
168
a ax b
a 210093
b
168 2 4 ;
0~5min V v 95:5 ~100:0 5 ~25 min V v =100:0
Kromasil Cig 5 pm 150 mm x4.6 mm i. d. 1.0 ml/min
30 C 275 nm 168 2 4- LOx10°~1.0x107° g/mL
1.LOXx107" ~1.0x10 ™" g/mL r 0.999 94  0.999 95
.Ox107" g¢/mL 1.0 x10* g/mL 168 2 4-
0.1% 1.8% 2 4-
168 2 4- - -
168 3 0 ~20 min V
V =100:0 168
0. 7% 101%
168 - -
0657 A 1000-0518 2005 05-0511-06
168 2 4- Tris 2 4-di-tert-butylphenyl phosphite
: 168
168 2 4- 2 4-Di-tert-butylphenol 2
168 2 4- 168
5
168
1
1.1
Varian 5060 Varian Rheodyne 7725i
Rheodyne Waters 486 - Waters JS-3050
Type 3066 Waters Alliance 2695
Waters 120 996 -
PDA Millinium™
- Waters Alliance 2690 Waters Applied
Biosystem Mariner' " 5140 Applied Biosystem ESI
TOF Mariner™ 722
168 =99.5% 2 4- =99. 0% 168
HPLC
2004-07-26 2004-12-26
04CA5
1963

E-mail hzlian@ nju. edu. cn



512 22

1.2
1.2.1 50 mg 168 5 mg?2 4-
50 mL 25 mL 50 mL 168
1.O0x107 g/mL 2 4- 1.0x10"* g/mL
1.2.2 Kromasil C ;g 5 pm 150 mm x4. 6 mm 1. D.
1.0 mL/min 30 C 275 nm HPLC 0 ~5 min
v v 95:5 ~100:0 5 ~25 min V LV =100:0 HPLC
0~20 min V v =100:0
1.2.3 - HPLC 1.2.2 ESI/TOF-MS
5190.23 V 139.89 V 2375.04 V 140 <C m/z 100 ~
1 000
1.2.4 1 cm 425 500 nm
1.2.5 HPLC la 10 pL
168 1.OX10°~1.0x10"° ¢/mL
A= —26457.407 23 +1.932 24E7C r =0.999 94 S/N =3 1.0 x 107" g/mL
2 4- 1.L.OXx107 ~1.0 x 10 ™ g/mL A=
—12220.374 95 +5.219 09E7C r=0.999 95 S/N=3 1.0 x10°® g/mlL 168
5.0x10 °g/mL 2 4- 5.0x107" g/mL 5
RSD 0.6% 1.3% 168 1.O0x107° g¢/mL 2 4-
1.0x10 " g/mL 5 RSD 0.3% 1.0%
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Fig.1 Chromatograms obtained from gradient elution
a. mixture standard b. sample 1 ¢. sample 2

Peaks A.2 4-di-tert-butylphenol B. tris 2 4-di-tert-butylphenyl phosphite 1. impurity 1 2. impurity 2 3. impurity 3

2.1
2.1.1 168 <0.01% 36%

168
4% 20 mg 168
12.5 mL 25 mL 6 168 RSD 4.5%
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2 4- RSD 4.7%
2.1.2 100% 2 168 2 4-
95% 5%
168 40 min 168
HPLC 168 1076 2 4-
100% HPLC
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Fig.2  Chromatogram of sample 2 under isocratic elution Fig.3 UV-Vis absorption spectra of a 2 4-di-tert-
Peaks are the same as those in Fig. 1 butylphenol and b tris 2 4-di-tert-butylphenyl phosphite
2.1.3 200 ~600 nm 168 2 4-
269 276 nm 3 2 4-
275 nm
2.2 168
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m/z 647 M+ H * Fig.4 Mass spectra of tris 2 4-di-tert-butylphenyl phosphite

and its impurities obtained from LC/MS
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a. tris 2 4-di-tert-butylphenyl phosphite b. impurity 1 ¢. impurity 3
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4b 4c 2 12.3 min
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3 m/z 591 646 -57+H +H °
590 168 1
C CH, , C CH, ,
OOPO%}C CH, , CH, 3C<\_>OI|’O©\C CH, ,
— — L
PN A
7 N—C cH, 7 N—C cH,
J V
|
C CH, , C CH; ,
1 m/z 501 646 -57 x3 +3H +Na ° 478
168 3
PDA HPLC 123 200 ~600 nm -
5 3 -
a b 4
360 4(;0 SE)O BOIO 40IO 5(;0 3(1)0 40.0 5(;0
A/ om
5 )
Fig.5 UV-Vis absorption spectra of the impurities
a. impurity 1 b. impurity 2 c. impurity 3
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168 2 4-
LC/MS 2 4-
2. 8 min 6
m/z205.1 M-H ~ 206 2 4-
2.4 168 2 4-
168 2 4- 0.3%
168 168 2 4-
425 500 nm 10% 97%  98% °
168 lg 10 mL 10%
2.2 2 4- 1
1 168
Table 1 Comparison of 2 4-di-tert-butylphenol residues by HPLC with the
spectrophotometric transmittance of the corresponding sample in toluene
Batch No.
2# 3# 4# S5# 6#
2 4-Di-tert-butylphenol content/% HPLC 0.044 0.036 0.052 0.190 0.380
Transmittance Tyys/% Spectrophotometry 97.4 98.3 98.9 98.8 98.4
Transmittance T’/ % Spectrophotometry 98.3 98.4 99.0 99.0 98.5
1 168 2 4-
HPLC 2 4- 0.380% 168
2 4- 200 ~600 nm  PDA - 3 425 500 nm 2 4-
2 4-
2.5 168
168 168
1076 B- 3 5- 4- Octadecyl B- 3 5-di-tert-butyl-4-hydroxyphenyl
propionate
20 mg 25 mL 12.5 mL
25 mL 0.45 pm HPLC HPLC
10 pL 7 23
168 36.73% 3
RSD 0.7% 2 20 1823
mg 25 mL
168 E 11.71
2 = c
2 168 520
Table 2 Recovery rate of tris 2 4-di-tert-butylphenyl
phosphite in a composite antioxidant . L——
Background/  Added/  Found/  Recovery/ RSD % ; .ﬁmf i B 16
mg mg mg % n=3 /%
7.37 10.07 17.57 101.3 0.6 7 1076
7.37 5.14 12.57 101.2 0.5 168
Fig.7 Chromatogram of the composite antioxidant
Peaks B.tris 2 4-di-tert-butylphenyl phosphite
168 2 4-

C. Octadecyl B- 3 5-di-tert-butyl-4-hydroxyphenyl propionate
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Quality Control Method for Tris 2 4-di-tert-butylphenyl
phosphite Production and Identification of Its Impurities
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Abstract This paper presents a high-performance liquid chromatography-UV detection analytical method for
the determination of tris 2 4-di-tert-butylphenyl phosphite TBP and its poisonous impurity 2 4-di- tert-
butylphenol DBP . The separation between TBP and DBP was performed on a Kromasil C5 column 5 pwm

150 mm x4.6 mm i.d.  and the quantitation was achieved with UV detection at 275 nm. The column tem-
perature was maintained at 30 °C. The mobile phase was a mixture of methanol and water and run at a flow
rate of 1.0 mL/min and a two-step linear gradient elution O ~5 min V methanol :V water =95:5 5~
25 min V methanol :V water =100:0 was adopted. The calibration curves were linear in the concentra-
tion ranges of 1.0 x107° ~1.0 x 10 g/mL of TBP and 1.0 x 1077 ~ 1.0 x 10 * g/mL of DBP respec-
tively with correlation coefficients of 0. 999 94 and 0. 999 95. The detection limits were 1.0 x 10 ™7 g¢/mL for
TBP and 1.0 x 10 ~* g/mL for DBP. Good reproducibility was obtained for the determinations of TBP and DBP
in real industrial samples with relative standard deviations of 0. 1% and 1.8% respectively. The DBP
analysis result obtained by HPLC were compared with that by spectrophotometry and it was found that the
spectrometric method was unable to determine DBP in TBP accurately. Two impurities were identified by
LC-MS. The structure of another impurity was estimated according to its UV-Vis spectrum and chromatographic
behavior. All these three impurities in antioxidant 168 were TBP derivatives with fewer tert-butyl substituents.
When an isocratic elution was used 0 ~20 min V methanol :V water =100:0  this method was applied
to analyze TBP in composite antioxidants with a relative standard deviation of 0. 7% and a recovery rate of
101%.
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