The Japan Society for Analytical Chemistry

BUNSEKI KAGAKU  Vol. 53, No. 10, pp. 11631166 (2004) 1163
© 2004 The Japan Society for Analytical Chemistry

J — b

NO-ER(PUXFILZYN) MY TIAOTERTIR-FY
AFIIOAAY 7V EERERMT B2HIEHZX /OIS
74 —/BEMIKICLZRUT I VILBOIMT

Pyrolysis-gas chromatography/mass spectrometry of poly(acrylic acid) in the
presence of mixture of N,O-bis(trimethylsilyl) trifluoroacetamide and

trimethylchlorosilane
Yoshio Kumooka'

' National Research Institute of Police Science, 6 -3 -1, Kashiwanoha, Kashiwa-shi, Chiba 277 - 0882

(Received 24 March 2004, Accepted 1 June 2004)

A mixture of N, O-bis(trimethylsilyl) triftuoroacetamide (BSTFA) and trimethylchlorosilane
(TMCS) (99 : 1) is a highly sensitive derivatization reagent for carboxylic acid by gas chromatog-
raphy/mass spectrometry (GC/MS), and Pyrolysis-gas chromatography/mass spectrometry (Py-
GC/MS) of poly(acrylic acid) (PAA) at 500C in the presence of the above silyl reagent was con-
ducted. It was found that the peak height of the trimethylsilyl derivative of acrylic acid (AA-
TMS) was about ninety-five times that of the peak height of acrylic acid, which is one of the
pyrolysates of PAA, without any derivatization reagent. The mechanism for the formation of
AA-TMS was considered to be as follows. The carboxyl group of PAA and the mixture of BSTFA
and TMCS reacted rapidly at room temperature. The reaction product was then pyrolyzed and
AA-TMS was liberated.

Keywords : pyrolysis-gas chromatography/mass spectrometry; poly(acrylic acid); N,O-
bis(trimethylsilyl) trifluoroacetamide ; trimethylchlorosilane.
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Fig. 1 Mass spectrum of AA and total ion pyrogram
obtained from 110 pg of PAA at 500C

(R OFEMLELZWE L2 EZH, NO-EA(F) AT
WY TE M7 IF (BSA), N-AFNV-N-FUJ AF )
SUNFYTAFRTERT IR (MSTFA), N-hUY X
FLIYNIAFNT I (IMSDMA), N-hU AFIN
YLV IFNT I (TMSDEA), N-AFIV-N-hU AFN
SYRN-TE T IR (MIMSA) AEViFEALRz R L
7Y 7, UL Fa) —EAL b T A%
WA F TR =TI E ) NO-EARY AF LTI
FyTAFu T 7 3K (BSTFA) ZHWTY 7=~
AT LBl s s hTw by, I, AFFAFLY
Yoy (HMDS) L7z Py-GCIZL D, iu—
27 5 3F5 Y, ERY, PUAVIFLY, a T3/
D L a— AV RO a— AN & G LBl &b
HEXNTWA.

PAA DEMRERM TH B AA IOV TH, A F AL
12 TMS BT A2 LIV BEETCHITTES. L
L, AAEF AFUALT 2 ET 2 ) VEXAF L (MA)
T HOT, AA L MA OFELRLEEGHEOREY
AR B E, AADDAER LI MA &R T2 ) VER
XFIL (PMA) HESLTER LA MAZRBITE %
V. TMS FERIL AT &, AA X TMS FHER (AA-
T™MS) & LTI XN 5DT, PMADFEEEENRY TH
B MA LT E L. AHETIE, PMADRA LGN
SR FIC L MAETE S TMS FEm ez Lz, Ak
oS E SN S BSTFA- M) AF 7 an ¥

KAGAKU Vol. 53 (2004)

Py-GC/MS % 500C Tiro7:k 25, AATMS AU I <
Bt s 70T, Wil 5.

1

2 E 5

2-1 B

PAA I, FADGAISESREE 1 M CESST49 50000 %
HIVEb S8 Bz i A 7 ) — VIZEE L, R 22 ug/ul
WZEHREL L CRIV 72, BSTFA-TMCS AL, AL o
Sylon BFT (BSTFA +TMCS, 99 : 1) ZfEHL7.

2.9 MPH/HAY AT T T TEEDIFEE
F—brvav b 7T R B B
(70547 « 7 RHPY-2020Di, SS-1010E) 27 VL
VOB RSB SENE A O T T
plus, 5973N) OFEAIMNIHEHL T, Py-GC/MS &
Py-GC/MS DML TOL BN TH 4.

(1) By g il

AR R AR AF Y L AAF =V, SHE 4 mm,
ES bmm, B 50pul, BUMEIRRE: 500C, BRI
W A T v R AR A S 6 BV, b T A
77 —94 vimk: 320C.

QHF AR NI T 7

Xy )X —HARFHERE: A~ 74, 1.0ml/min, {TA
IR 300C, WEHEA: A 7Y v Mk (50:1), 77
L:wlhbhsT7aAs" (70T 47 - FAHRE, RS 30
m, PI%0.25mm, BE0.25um, 5% Y722V Y AT
VAEYaxt ), HTLIRE: 40T T2 AR,
10C /min T 200C ¥ THi, O 20T /min T300T
¥ THIR, 55 M ERE,
280C.

(3) B EPII MR A5

A oAbk ETHEEA 4 A (BED, 44 JLER:
70 eV, BIEBEME: m/z 29500 (A¥ v i), 1+~
TR 230C.

g

Tz,

FT AT =T A Vi

2-3 EEBRFE

PAA D A % J — ViEE 5ul (PAA DR & & LT 110 pg)
B B R R A SR IS T 2, 512 Sylon BFT % 1 ul
T L7z, A% 7 — Gl cd gLz, ST T
BERSRCE L7212, Py-GC/MS %17 - 72, NIST02 HHE A
R IVTATF) —HOFKEERmANRT DIV ED—H D
5, AA, BSTFA & AA-TMS ZHEgE L 7C.

5 L E

110 pg @ PAA X 1wl @ Sylon BFT & #pfif H aURH 4 2
Wi LT 2 58I, Py-GC/MS &{To TiRbhize st F

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

J =} i

. 129
g AA-TMS
&
s
:é 75
&
2z
7}
g 45 55 o 85
E ol l.. i I 1
ot rTr 1T T T T T T 1T TT

50 100 150

mlz
3 CO,
<o AA-TMS

[3\)

J—

o
L

Intensity /arbitrary unit

o]

10 20 30
Retention time / min
Fig. 2 Mass spectrum of AA-TMS and total ion pyro-

gram obtained from 110 pug of PAA at 500C in the
presence of 1 ul of Sylon BFT
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Fig. 3 Mass spectrum of BSTFA and total ion pyro-
gram obtained from 1 ul of Sylon BFT at 500C
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Fig. 4 Effect of waiting time after adding 1 ul of
Sylon BFT to the sample cup on Peak heights of
BSTFA and AA-TMS

Peak height of BSTFA in the total ion pyrogram
obtained from 1 pl of Sylon BFT at 500C, @ Peak
height of AA-TMS in the total ion pyrogram obtained
from PAA at 500T in the presence of 1 ul of Sylon
BFT, € ; Peak height of AA-TMS in the total ion pyro-
gram obtained from PAA at 500C in the presence of 1
ul of Sylon BFT after heating for eighteen minutes at
150C and waiting for two minutes at room tempera-
ture, &
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