%284, H 8 MH) i o 5 b i
2008 H

Spectroscopy and Spectral Analysis

i Vol. 28,No. 8,ppl1799-1802

August, 2008

RBERGEEMIEERAERRE TN

BRXE"?, ML, K 27, RIS

1Sk REFEZEBE, |4 sk 515063

2. bR S TR REWE SRS IREM R E M E A0 %, AR M 510275

3. HIRE G, TR )T 510275

m =

JO7 IR UK 4 S5 S A FEL AR B 21 P 3 1 CATR-FTIR) . Xof 3R PR M H VL v 1) 3 1 28 )t A7 17 3

i3 PR E A SEAIE » BN 1 103 A1 1 733 em AT LASR S T 3R £ BRI A AR BT Y i PR SR A
AR AT ATR MOEREFF > LURTRL 4 AL 04 e 1o AR A O 00 5 9 2k vfiE s mT Ao/ iR 22
W TARMEE, R T TR NRIHR YR RZ PR A & i . Besh, MM A O s il s
ASICEAFARE . Al LA E AN RO BE B e 70 2 i ST MR 7 PP MR W92 00 A1

KR ATRFTIR; BYREAR; & wtath: RN

FESES: 0657.3 XHkFRIRED: A

i}

5l

RE VIR RHE B W RS YIRG 4, | BRI 55 Ty T
TR BE S L SE PR T o X SR 0 19 2 T A AT 5 = 0347
JERFIT L BE 0 T BARAE . A AT AL A (ATR-
FTIR) F A& MK 3R A 2 11 )2 4540 5 S8 A A2 IR A R T
WA RZ —. HTaOIMEN MR, — B
IR FIRSN . e iz b, XA B ORI .
J& T AT . Ak, ATR-FTIR Fi3 HHLLA G —4E, fiE
BRI A R L SRS A>T AR E KRR
B B LM U 1 AR BT AL AR R R, A
J Band-Ratioing $f &, Al 47 fi e ATR-FTIR Y%l & &
B EE, fff ATR-FTIR B T & & 2 #r i 8 [
AWK ATR-FITR FE g — o 5 A 2 G008 55 i 2R T
ST FE, B M T RE YR I E A A
PFNAE B T A A Y 20 AT » 2 H AR i M AR Y B 2T
Bz — ACEHEPFRIFNE T ATR-FTIR #URTE K53+
T U]/ 5 P (PP R IR 2 2 20 100 A 00 v 1 oz
FH . RS R SO PP 1% 2 0 o5 5 20 B A R0 2
fili .

i B HA: 2006-05-10, 1&ITHE: 2006-08-20

XEHE: 1000-0593(2008)08-1799-04

1 SEeERsy

1.1 FEiRFH

WIS ol i, HO30SG, MI=3.5, EJf Reliance 2
Ay B 4Tk 400, 600, 1 000, 2 000 A1 6 000,
AR, TTHIEEERAN 5 R SLN IR R (PMMA) | B 3L
PR T e (PBMAD . BTN I I B2 8 R & — B¥ (PP-g-
PEG)!! | A I s 12 5 3 Y 356 T4 0 12 PP i (PP-g PMIMIA)
R I e R R TR SRR R TR (PP-g-PBMAY ™ | T s
PR IR LTI R H R (PB-g¢- PMMA) | Eb R T M HeA
B SL R F S (HPB-g PMMA) Y | BT — S R
FENIRR TER(PB-g PBMA Y Ail; —HA: AR, J7 Mk
2RF .
1.2 AR RINGEEERNEE

VLR, R R IR ki & ok R S R
PR . K IR BRI A, i) 190 °C,
SRIGAETARENL E R RO, e 3 #EI4E 6 MPa, TR &
5 min, 80 °CHFHE RIS 556 JIr 5 (4 W i i, IR B 24
80~120 pm,
1.3 ATR-FTIR 3tiE45 47

X #R R 3£ E Nicolet 210 B, IR FLAs LT IRALE
Pl % s ATR GG K ATR B4, S SRR Zn-

E£WA: HEKARFAELTH (50273048) FI# & # I+ S L WM AL 451 H (20010558002 %5 B

YEERIA: WRDUE, 1967 4EA:, LSk K22 B2 e il 3R
* IR A

e-mail; xjr@mail. sysu. edu. cn

e-mail: hjchen@stu. edu. cn



1800 JeikeE S T

%28 %

Se A, PR Je FL I s A i PR AT, 1048 64 1K
2 45

2.1 K&4FUER/PP RE R FMEIEIREE

SR N 3 T e AR o SR D R A T R e R — M s
TR SR1, A3 56 BN M (PP) K4 7 2 ke
FVBACHE R T B 78 38 W R 22 DL L 2R T4 DL 3R T 0 s
RT MmN ra R 5. IR B, RY LN G AT
REMISE , B T /SRR 3 F 3R ot ), T ot il 4 PP
R E BB X, WX aeMisE PMMA, PBMA
1 PEG 7€ PP R B3 i AT T . L, & 5E2h2ifisr
R IUFI ORI E PP RJZ & 1 ATR-FTIR RAE A

fikHE FTIR il ATR #9140 7 R 38, #1647 ATR-FTIR
SE RO, AR I A e O AT — s SR, ARl 0 e
TN B 5256 v BT B B0 A AN Tl Ot A 3R 0 S P R 2847
R BERE, —B B FIILC =0 ) letEH], 35 PM-
MA. PBMA, PPw-g-PMMA. PPw-g-PBMA, PB-¢-PMMA,
HPB-¢ PMMA. PB-¢-PBMA Z51|; % %2 R& (=0
PR, 4135 PEG, PPw-gPEG Ll % PPw-gPEG Wit %
#. PEG Syt 251, Horp & 36 0 oot ) 2L IR R &
ATR E/REWNE 1 iR,

972 and 997 1103

1733

Absorbance
Do

0 - ,
500 1000 1500 2 000
Wave number/cm™!

Fig. 1 ATR spectroscopy of blends of PP and
modifiers with carbon-oxygen groups
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Table 1 Effect of press on sample on the results of ATR-FTIR
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Fig. 3 Corrected curve of peak area ratio of IR

and concentration of PPw-g-PEG/PP
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Fig. 4 Surface concentration gradient of PPw-g-PEG
in blends of PPw-g-PEG/PP
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Quantitative Analysis of Surface Composition of Polypropylene Blends
Using Attenuated Total Reflectance FTIR Spectroscopy
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Abstract The surface composition and structure of solid organic polymers influence many of their properties and applications.
Oligomers such as poly(ethylene glycol) (PEG), poly(methyl methacrylate) (PMMA) poly(butyl methacrylate) (PBMA) and
their graft copolymers of polybutadiene and polypropylene were used as the macromolecular surface modifiers of polypropylene.
The compositions on surface and in bulk of the polypropylene(PP) blends were determined quantitatively using attenuated total
reflectance FTIR spectroscopic (ATR-FTIR) technique with a variable-angle multiple-reflection ATR accessory and FTIR meas-

! can be used to represent modifiers characteris-

urements, respectively. By validating by Lambert-Beer law, 1 103 and 1 733 cm
tic absorbance band to determine quantitatively the surface composition of modifiers including poly(ethylene glycol) and carbonyl
segment in PP blends, respectively. The determination error can be effectively eliminated by calibrating wavelength and using
absorption peak area ratio as the calibrating basis for the quantitative analysis. To minimize the effect of contact between the pol-
ymer film and the internal reflection element on the results of absolute absorbance, the technique of “band ratioing” was devel-
oped, and it was testified that the error of the peak area ratios of interest can be reduced to 5% or below, which was suitable for
ATR-FTIR used as a determining quantitative tool for surface composition. The working curves were then established and used
to calculate the composition of the responding functional groups in the film surface of the PP blends. The depth distribution of
modifiers on the surface of blend films also can be determined by changing the incident angle of interest on the basis of the equa-
tion of the depth of penetration of the excursion wave in ATR spectra. The results indicated that ATR-FTIR can be used to de-

termine quantitatively the surface composition and distribution of modifiers with reproducible and reliable measurement results.
Keywords ATR-FTIR; Surface composition; Quantitative analysis; Polypropylene
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