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Analysis of a Block Copolymer by Using Field

Desorption (FD)

Introduction

A commercially available polyoxypropylene (PO) -
polyoxyethylene (EO) block copolymer was analyzed
by using the JIMS-T100GC “AccuTOF GC” field
desorption (FD) method. A group-type analysis was
performed on the resulting mass spectrum.

Methods

Sample

Poly(ethylene glycol)-block-poly(propylene
glycol)-block-poly(ethylene glycol)

(Aldrich 435406; BASF Pluronic® L-31), M, = 1100,
50 mg/mL in THF
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Fig. 1 Structural formula of the sample

MS conditions

Mass spectrometer: JMS-T100GC “AccuTOF GC”
Ionization mode: ~ FD (+)

Cathode potential: -10 kV

Emitter current: 0 mA - 51.2 mA/min - 40 mA
Acquired mass range: m/z 35 — 1,600
Spectral recording interval: 1.0 sec

Results and discussion

The FD mass spectrum for the block copolymer sample
is shown in Fig. 2. The base peak was observed at m/z
1005.7 with the other dominant peaks (m/z 947.7, m/z
889.7, etc.) separated by an interval of 58Da between
them that corresponds to the loss of C3HgO. These ions
represent the structure shown in Fig. 1 where x =0,y =
15,16,17,and z=0.

For group-type analysis, the following parameters were
used:
Group-type analysis parameters

Software: Polymerix™ (Sierra Analytics)
Repeat unit A: C;HsO

Repeat unit B: C,H,0

o end group: H

® end group: OH

Adduct: H

Match tolerance:  +0.05u
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Fig. 2 FD mass spectrum

Copolymer Assignments
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Fig.3 Type analysis assignments (m/z 920-1020)
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Despite the fact that the sample was an EO-PO-EO
triblock copolymer, only two repeat units, PO and EO,
were specified as the repeat units since two of the three
blocks were EO. The peak assignments for the m/z
920-1020 range are shown in Fig. 3 where “A” is
C;H0, “B” is C,H40, and the number following “A”
or “B” represents the number of repeat units. The peaks
that correspond to A=12to 17 and B=0to 10 have
been assigned in Fig. 3. The distribution of the A (PO)
and B (EO) repeat units are shown in Fig. 4. Also, the
average molecular weights and other metrics derived
from the group-type analysis are shown in Table 1.

Conclusions

JEOL

By analyzing the FD mass spectrum of a triblock
copolymer with a suitable group-type analysis software,

metrics such as ratios and distribution among

constituents, number average molecular weight (M,),
weight average molecular weight (My,), Z average
molecular weight (M,), and polydispersity (PD) were
casily obtained using the AccuTOF GC field desorption

method.

Copolymer Diztribution
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Fepeat B
o [ 1 [ 2 [ & [ 4 & [ & [ 7 [ & C R
B
7
8
g i0e 186 127 153 16
10 163 217 419 424 304 226 2ER 172
1| 266 942 509 617 820 760 GE1 463 434 242
12 | 958 1037 1264 1400 1589 1300 923 6627 432 327 219 140
15 | Z5OR Z3A0 23d6 2400 2R0F 1770 1230 76 6A1 aB6 24 122
14 | 5436 2041 3520 316 2641 2061 1308 037 703 481 282 117
15 | 8318 5275 4308 3440 26819 1984 1431 097 636 297 214 109
Repeat & |16 B 4144 3028 0535 1800 1260 @60 G0 @60
17 E272 3863 2654 2038 14200 1073 667 a6l
18 | 8480 4117 2792 2052 1896 092 772 485 209 137
10 | B3E4 2020 1925 1466 1080 726 405 216 173
20 | 4033 1986 1374 045 6E6 496 166 16
21 | 2517 1141 893 677 450 304 211
22 | 1483 736 357 GE6 204
23 | 704 408 186
24 | 444 256
2 | 159
26
Fig.4 Copolymer distribution
Mn My M, PD
(H[C3H0],[C2H40]OH) +H" 1053.2 1077.1 1100.9 1.03
Table 1. Type analysis result
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