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Effects of Cationizing Agents on DIOS Mass Spectra of
Poly(ethylene glycol)s
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Desorption/ionization on silicon (DIOS)-mass spectrometry of poly(ethylene glycol)s (PEG) were in-
vestigated using binary mixtures of Nal and other alkali metal iodides (Lil, KI, Rbl, and Csl). A linear correlation
was found between the relative ion intensities and the concentration ratios of the alkali metal ions. The smaller
size metal ion adducts of PEG molecules were observed more intensively in the spectra. These results suggest
that the interaction between PEG molecules and cationizing agents is important for the cationization of PEG
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molecules in DIOS.
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Fig. 1. DIOS mass spectra of PEG600, (a) cationizing agent Lil, (b) Nal, (¢) KI, (d) RbI, and (e) Csl.
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Fig. 2. DIOS mass spectra of PEG2000, (a) cationizing agent Lil, (b) Nal, (c¢) KI, (d) Rbl, and (e) Csl.
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Fig. 3. DIOS mass spectra of poly(ethylene glycol)s at [K"]/[Na®]=4, (a) PEG600 and (b) PEG2000. Symbols @ and A

represent the Na' and the K" adducts, respectively.
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Fig. 4. The plots of the relative peak intensity of the
cation adducts vs. molar ratio of the cationizing
agents in DIOS mass spectra of PEGs using
binary mixtures of Nal and other alkali metal
iodides (a) Nal/Lil and (b) KI/Nal.
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Table 1. The Slope of the Relative Peak Intensity of
the Cation Adducts vs. Molar Ratio of the
Cationizing Agents in DIOS Mass Spectra of
PEGs Using Binary Mixtures of Nal and the
other Alkali Metal Iodides

Cationizing agent PEG2000 PEG600
LiI? 0.16 0.11
KI» 0.26 0.03
RbI” 0.08 0.04
CsI? 0.04 0.02

@ The values indicate the ratio of [Na™]/[Li"].
Y The values indicate the ratio of [M"]/[Na™], where M is
K, Rb, or Cs.

v LS TFORIRLIA T ) v 2 RS TFDOEENK
ZW\Wolo LT, DIOS T, &/ A 4 v & PEG /)T D
MWHERSH F4 MO LT SITRESEEL TS E
FA o5,

4. %%

E

AFFETIE, Naf A vEZofiorvh ) &Ea1 4~
DIREWIE B F A ALFNTH VT, PEG ® DIOS-MS %
Totz. BB 4 v L 2R o, 3k
FRIOBITRE LL|/A 4 v O v & BEEEHRICH -
fo. EROMEE PS4 4 VERO/NS WEBA A v
Lz s hednwa Ebe - 72,

#OBE AUPTIE, SPEK 16 FEBIPTR AR T FE Bk
R GLRIGY Os#E%0 Titbh, T TSV
LEd.

X [

1) C.M. Whitehouse, R. N. Dreyer, M. Yamasita, and J. B.
Fenn, Anal. Chem., 57, 675 (1985).
2) R.B. Cole, “Electrospray lonaization Mass Spectrome-

try,” Wiley, New York (1997).

3) M. Karas, and F. Hillenkamp, Anal. Chem., 60, 2299
(1988).

4) K. Tanaka, H. Waki, Y. Ido, S. Akita, Y. Yoshida, and T.
Yoshida, Rapid Commun. Mass Spectrom., 2, 151 (1988).

5) G.Montaudo and R. P. Lattimer (eds.), “Mass Spectrome-
try of Polymers,” CRC, Boca Raton (2001).

6) S.D. Hanton, Chem. Rev., 101, 527 (2001).

7) S.F. Macha and P. A. Limbach, Curr. Opin. Solid State
and Material Science, 6, 213 (2002).

8) R.M. Murgasova and D. M. Hercules, Int. J. Mass. Spec-
trom., 226, 151 (2003).

9) D. Dogruel, R.W. Nelson, and P. Williams, Rapid
Commun. Mass Spectrom., 10, 801 (1996).

10) H. Rashidzadeh and B. Guo, Anal. Chem., 70, 131 (1998).

11) H. Togashi, Chem. Lett., 704 (2000).

12) H. Rashidzadeh, Y. Wang, and B. Guo, Rapid Commun.
Mass Spectrom., 14, 439 (2000).

13) S. Kéki, L. S. Szilagyi, G. Dedk, and M. Zsuga, /. Mass
Spectrom., 37, 1074 (2002).

14) ]J. Wei, J. M. Buriak, and G. Siuzdak, Nature, 399, 243
(1999).

15) Z. Shen, J.J. Thomas, C. Averbuj, K. M. Broo, M. Engel-
hard, J.E. Crowell, M. G. Finn, and G. Siuzdak, Anal.
Chem., 73, 612 (2001).

16) R.A. Kruse, S.S. Rubankhin, E. V. Romanova, P. W.
Bohn, and J. W. Sweedler, J. Mass Spectrom., 36, 1317
(2001).

17) W.G. Lewis, Z. Shen, M. G. Finn, and G. Siuzdak, Int. J.
Mass Spectrom., 226, 107 (2003).

18) R. Arakawa, Y. Shimomae, H. Morikawa, K. Ohara, and
S. Okuno, J. Mass Spectrom., 18, 961 (2004).

19) S. Okuno, Y. Shimomae, K. Ohara, H. Fujiwara, J.
Ohyama, M. Ohmoto, Y. Wada, and R. Arakawa, J. Mass
Spectrom. Soc. Jpn., 52, 142 (2004).

20) S. Okuno, Y. Wada, and R. Arakawa, Int. J. Mass Spec-
trom., 241, 43 (2005).

21) J.Zhang and R. Zenobi, J. Mass Spectrom., 39, 808 (2004).

I. Dzidiz and P. Kebarle, J. Phys. Chem., 74, 1466 (1970).

)
0

Keywords: Cationizing agent, Poly(ethylene glycol), Desorp-
tion/ionization on silicon (DIOS), Alkali metal selectivity

—269—



