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Preparation and XPS Study of Polyimide Solid
Phase Microextraction Coating

XIN Jianjiao, SHEN Shuchang ,WANG Jiabao
(‘Analytical and Testing Center, Qigihar University, Qiqgihar 161006 ,China)

Abstract; PI solid phase microextraction coating was prepared from pyromellitic acid dianhydride and 4,
4'-diamino-diphenylether. PI coating was modified by ethyl silicate and 1, 3-bis (3-aminopropy) tetra-
methyldisiloxane. FEthyl silicate modified PI coating and silane coupling agent modified PI coating were
synthesized. The structure of the coating was characterized by IR. The thermostability of the coating was
examined by thermal analysis. The element composition and chemical environment of the coating surface
was analyzed by X-ray photoelectron spectroscopy. The effect of surface structure and adsorption perform-
ance of the coating was investigated. The benzene adsorption quantity of the silane coupling agent modi-
fied PI coating was greater than the ethyl silicate modified PI coating and PI coating.
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Fig. 1 Infrared spectra of polyimide



5 6 19

FRRAE . BRGE I AR TR IO 2 A ] o MR TRIZE F4) 1 XPS BF 5 117

NS C=0 MM ARS W, d T
V] BRI Ve A i IR S, e A TR = R e Al 3

AT o
2.2 SREHMREEE

LB PLIRJZ . IERERR CRRUCHE PT S REREMEIR
FRIBCHE PTUR 200 6 1) I BT AR, R o figp i JEE M ft
MVE. HP2RFM, 5 PLIRIZAMLL, Sk itk
JEFRIY AR L BT ROR AR, MR IR M (6
T RL) KA A UC RO S 4R b £ BB
PE PLIRIZX A AR M ERE, 45K 1,

BENRIZRMSICR Fa SoPgEsE, WK 2,

38 ConREMAGE, HER I, PLIR
S Cls 35 (B 3 (a) ) A TG 13 4 0, IERERR
CBEEE PTIRJZE (18 3 (b)) Flk Lg% 56 57 i o PI
WZ(E3(e)) WA EHEE] S Mg, 455605
7 284. 01 F1284. 02 eV A& 14 %T i F C—Si 3
W, 454 BETE 284.75 . 284.78 F1284.73 eV Ab#l
AN T C—C Fl C—H %L ,C—C fl C—H %
A1k H T ODA H 2R IR FIRE LR s 45 G fRefi
ETE 285. 67, 285.44 Fi1 285.42 eV Ab4BL4 s X
T C—N Fil C—C JEH], C—C Pk H PMDA

F 1 ORIARTERE AL PRI, | T Il 30 5 IV e 555 11 29007 fff PMIDA 28 34
Table 1  Compare the performance of the coating h C—C EH R, 454 fefr B 75 286.36.,
e I P pr— 286.22 F1286. 15 eV Abfl & U&xt v F C—0 M ;
- /(mV - s) IREE/C LEA e E 288,71, 288.30 Fl 288.49 eV 4h Ul 4
Pl 32 7.5 591.50 <20 .
[E9¢ C=0 %LHl, P PLIG 2R I8

R B ME PLIRE 20.5 589.49  >100 ﬂ“‘?? Z.A W‘TFE& I f_);qj R ﬁ
BERCISMOR Pk PLIRE 495 595.21 >100 C—Si ?ii’ IERERR LRRPE PLIREE T C—Si
FEPA s T REGCAB IR etk PLIRZ s MRk
. . Pl 1% )2 C—C(C—H) #1 C—N(C—C =y

23 BE SR wE ( ) H ( ) HEPG

AR I 2, R PR R R
(F2(a))&H C. N, O =FoTR, EREROHNR
PEPLIRZ (F2 (b)) SEEGEMEREE PLOA 2
(e)) WERMHGA C. N, O, Si UFITR.
2.4 REBSPHEEBESN

SHAXHERIZ S €0 Ny O St JUER AT R 23 P
NG, 1L Avantage BRFREAT RE A HT

AT PLRE,  C—0.C=0 JEMIF LS PLJE
JUTAHIE, 25 A RERCE JR T FiAT IO IR 3.

4 5 0 TR AR, MERTL, Pl
RO s B (E14 () BLAJRE12 1u,
ERERRZARHE PLRIE (I94 (b)) AIBEBERI
FIBCHE PLRI (I94 (c)) BLATREIES]3 i,
2EGRENL B AE 531. 23 F1531. 13 eV Ab LA I XS L

(a) PI )2 (b) IERERR ZFRECHE PLIRE (c) FEGEAR BT etk PL iR JZ
5] Cls 81 Ols 41 S Ols
7 Ols 1 1
2 41 6 1 31
S ] ]
= 34 Cls
" 4 ] 2]
{g 5] Nls ] ] Nls
+= 5 ] Nis 1]
H Isiop Isizp
o okl 0 -
0 200 400 600 800100012001400 0 200 400 600 800100012001400 0 200 400 600 8001 0001200 1 400
EleV EleV EleV
K2 3 %0 PLIRIZE B4 iE i 14
Fig. 2 XPS spectrum in 3 kinds of PI coating
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Table 2 The atomic percentage of coating elements
P PLIRZ IERERR Z R ECHE PLIRZ FEbE (IR etk PLYR R
= BT/ eV BT A % PUTi/eV T A/ % UG/ eV JEFE ST %
C 3.118 74.91 2.908 54.13 3.149 69. 14
0 3.099 16. 88 3.323 30.73 3.382 18.45
N 2.969 8.22 2.941 5.67 3.377 6.43
Si 3.084 9.48 3.209 5.98
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Table 3 Data of binding energy and atomic percentage of Cls in coating after fitting
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Fig. 4 Fitting curve of Ols in 3 kinds of PI coating
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Table 4  Data of binding energy and atomic percentage of Ols in coating after fitting

e PR L FEFR 2 R T PLIR e R AP PR

- Hififie/eV  RTEM/ % ifrfe/eV  RTEN/ % Hiffie/eV  RTEM/ %
Si—0 531.23 10.74 531.13 1.34
C=0 532.07 11.69 532.36 15.82 532.42 13.63
c—0 533.33 5.19 533.26 4.17 533.42 3.48
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Fig.5 XPS spectrum of Si2p in ethyl silicate modified PI coating
(a) and in silane coupling agent modified PI coating (b)
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