AGC Research Report 71(2021)

Zili1F 1EHE PRI ZAAXR MVERLV:
Kendrick mass defect (KMD) 70w bk 3
SOFERYF—=IOFKIGHEE 2T

End-group characterization of high molecular weight
polyols combining high resolution mass spectra
by detection of multiple charge ion
and Kendrick mass defect (KMD) plot
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We have established the process for characterization of high molecular weight polyols
(PPO: Mn is over 5,000) utilizing Kendrick mass defect (KMD) combined multiple charging
by electrospray ionization (ESI) and high-resolution mass spectra by Orbitrap mass
spectrometer. The eluent condition with ammonium formate was selected in order to control
the multiple charged ions to be detected only ammonium ion adducts. As a result, we
succeeded in simplifying the KMD process. Each PPO was characterized by combining the
multiple charged mass spectra with various KMD process such as Regular KMD plot,
Charge dependent KMD plot, Resolution enhanced KMD plot, Kendrick mass remainder
(KMR) plot.
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Fig. 1 ESI mass spectra and KMD plots of (C,H,0,, H)-PPO
infused with A, B, formic acid and C, D, ammonium
formate.
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Fig. 2 A, ESI mass spectra and B, Regular KMD plot of the
samples.

Table 1 m/z and Regular KMD lists of (C4HgO, H)-PPO (Re-
peat units n = 80, ammonium formate adduct)

m/z
11f 21 3 Affi
2c (=Bc,y)| 4735.46| 2367.73| 1590.51| 1197.39
®c, 4736.46| 2368.23| 1590.84| 1197.64
°C, 4737.46| 2368.73| 1591.18| 1197.89
13c, 4738.47| 2369.23| 159151 1198.14
3, 4739.47| 2369.73| 1591.85| 1198.39
13¢5 4740.47| 2370.24| 1592.18 1198.64
BCs 4741.48| 2370.74| 1592.51| 1198.89
3¢, 4742.48| 2371.24| 1592.85| 1199.15
3¢, 4743.48| 2371.74| 1593.18| 1199.40
KMD (PO)
114f 21 3 Afif
126 (=3Cy) -0.04 -0.02 -0.36 0.47
0, -0.04 0.48 0.31 0.22
e, 0.04 -0.02 -0.03 -0.03
3¢, 0.05 0.48 -0.36 -0.28
3y -0.05 -0.02 0.30 0.47
Bcs 0.05 0.47 -0.03 0.22
5Cs 0.05 -0.03 -0.37 -0.03
3¢, -0.05 0.47 0.30 -0.28
%Cs 0.06 -0.03 -0.03 0.47
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(A) Filtered regular KMD plot
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(B) Filtered Charge dependent KMD plot
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(C) Filtered Charge dependent - Resolution enhanced KMD
plot
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Fig. 3 Filtered KMD plot process of the ion series at charge
state 4+. A, Regular KMD plot and B, Charge depen-
dent KMD plot C, Charge dependent - Resolution en-
hanced KMD plot.

Table 2 m/z and Regular KMD, Charge dependent-KMD Ii-
sts of (C,H;0, H)-PPO (Repeat units n = 80, ammo-
nium formate adduct, charge state 4+)

m/z  |KMD (PO,1)| KMD (PO,4)
12¢ (=13Cy) 1197.39 0.47 -0.10
3¢, 1197.64 0.22 -0.10
3¢, 1197.89 -0.03 -0.11
3¢, 1198.14 -0.28 -0.11
3c, 1198.39 0.47 -0.11
3¢, 1198.64 0.22 -0.11
3Ce 1198.89 -0.03 -0.12
Bc, 1199.15 -0.28 -0.12
3Cq 1199.40 0.47 -0.12




Table 3 m/z and Regular KMD, Charge dependent - Resolu-
tion enhanced KMD of each end-group (Repeat
units n = 10, no adduct ion, charge state 1+)

End-group | m/z (**C) KD KMD
(PO,1,1) [(PO,1,115)
C4Hy00 654.49 -0.02 0.24
H,0 598.43 0 0.32
C3HgO;5 672.47 0.02 -0.37
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Fig. 4 KMR plot (P0O,4,115) of the samples.
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