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Structural Analysis of the

C4-Fraction/Maleic Acid Copolymers

Yukio TUNETO
Hiroshi NIWA

The molecular structural analyses of an isobutene/maleic acid copolymer (Mw=1,000) and a buta-

diene/maleic acid copolymer (Mw=1,000) have been performed by size exclusion chromatography/fast atom

bombardment mass spectrometry (SEC/FABMS) and 3C-NMR spectrometry to determine the end group and

sequence of these copolymers. SEC/FABMS and NMR alike proved to be most effective and useful for the

structural analysis of oligomers.
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Table 1 Polymerization conditions

MAN/IB (BD)

2/1 (molar ratio)

Initiator DtBPO
Solvent TOL (TOL/MAN=4/1)
Temperature 150°C
Time 5 hr.
MAN  : Maleic Anhydride
1B : Isobutene
BD : Butadiene
TOL : Toluene
DtBPO : Di-tert-buthylperoxide

Xe
Sample layer
Sample holder [M+H]J* [| |
MS
M—-H]" H |

Fig. 1 Ionization principle of FABMS.

1 0.2ml/min
L.0ml/min Sul/min Xe
8 'mlM+H]*
M- H]
1.2ml/min )
Fig. 2 Schematic diagram of the SEC/FABMS

system.

1=pump (matrix); 2=pump (mobile phase)
3=injector; 4=separation column;

5=UYV detector; 6=mixer;

7=pneumatic splitter; 8=interface.
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Table 2 Comparison of FAB matrices (2) XiFE BLU HEEEEORIT

Matrix Ionization Handling Price (1) IBIMA HE&H

A e A BRI m~ h 5 70— CHEL, UV
B Ly v NS5 A% Fig. 3 IKRLE, LA £
DIFF|ITRHONDZEER L7 b TiE SIN Do,
23.59~325 % COMIK A LM OBER <7 kA -
OEBETT -1 (Fig. 4)s =2 T, 23,55 LEficiEH+ ol
BRBOHFBIEBRIIE (m/2=150—1000) o> f- -
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O
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CD>OD>O
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22.743

[ S—
0.12Abs.
25.427

29.859

Table 3 Exact mass measurement

Nominal Exact mass El tal
] /AA ominal Error U, S, [iemanta
mass
I

| ' i obtained theoretical formula

' 18 28 38 48 {(min) 207 207.0666 207.0657 0.0009 6.5 C;Hy04

Fig. 3 Size exclusion chromatogram of IB/MA. U. S.:Unsaturation number
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Fig. 4 FAB spectrum of IB/MA.
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Table 4 Composition of ions

m/z Composmon (A) m/z Composition (B)
207 ™ 323 T™,

379 TM;B 495 TM3B

551 TM;B, 667 TM4B,

723 TM,4B; 839 TM:B;

895 TM;B,

T:Toluene, M:Maleic acid, B:Isobutene
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a
noo * 42052
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* 10.0097
551
A * 20.8785
495 NN‘
* 13.9220
o A S
* 70.7580
* 205459
207 /K_
> . : : L% 100.000
0 50 100 150 200 250 300 gean

Fig. 5 Mass chromatogram of the ions assigned in table 4.
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13C-NMR specrum of IB/MA.
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Fig. 7 Mass spectrum of BD/MA.
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COOH CH — COOH CooH

CH.— COOH
Fig. 8 Molecular structure of BD/MA.
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i, Wn & Wn—18 (KRERBOEN L2V E0D0
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[Xa) Composition Structure
| TMmBn Comment
(n=2) (ex.)
[ Molecalar which b lonizati O] m=n+1 TM3B; TMBMBM The structures exist
olecular whnic as | An— o
one anhydide unit enization m=n+2 TM,B, TMBMMBM inIB/MAand BD/MA
[Xn_Hzo] IR PP PR EES LS S S g S S S St
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Fig. 9 Hypotheses on the generation of [W,]~ l\|/I in BDIMA
d [W,—18]". == .. ;
and [W,—18] T:Toluene, M: Maleic acid, B:Iscbutene or Butadiene
20 25 30 R-T. g5 (min)
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QTM4B3 723 [Wl
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dTM.B, |667: (Wil
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* 13.9220
477: (W—18]
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* 70.7580
361; [Ws—18] by
| * 8.1603
TMs | 323: (W)
305: [Wa— 18] * 20.5459
4.9621
™ []207: (W)] / k *
% 100.000
189: [W,—18] MN—
: : : , , : * 52733
50 100 150 200 250 300 Scan

Fig. 10 Mass chromatogram of W, and W,—18.
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