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Introduction 
A commercially available polyoxypropylene (PO) - 
polyoxyethylene (EO) block copolymer was analyzed 
by using the JMS-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), Mn = 1100, 
50 mg/mL in THF 
 

 
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 Æ 51.2 mA/min Æ 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 C3H6O. These ions 
represent the structure shown in Fig. 1 where x = 0, y = 
15, 16, 17, and z = 0. 
 

 

Analysis of a Block Copolymer by Using Field 
Desorption (FD) 

 
For group-type analysis, the following parameters were 
used: 
Group-type analysis parameters 
Software:  Polymerix™ (Sierra Analytics) 
Repeat unit A: C3H6O 
Repeat unit B: C2H4O 
α end group: H 
ω end group: OH 
Adduct:  H 
Match tolerance: ± 0.05 u 
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Fig.3 Type analysis assignments (m/z 920-1020) 
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Fig. 2 FD mass spectrum 
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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 
C3H6O, “B” is C2H4O, and the number following “A” 
or “B” represents the number of repeat units. The peaks 
that correspond to A = 12 to 17 and B = 0 to 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. 
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Conclusions 
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 (Mn), 
weight average molecular weight (Mw), Z average 
molecular weight (Mz), and polydispersity (PD) were 
easily obtained using the AccuTOF GC field desorption 
method. 
 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

 Mn Mw Mz PD 

（H[C3H6O]n[C2H4O]mOH）＋H+ 1053.2 1077.1 1100.9 1.03 
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Fig.4 Copolymer distribution 

Table 1. Type analysis result 


