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Structural Effect of Thiol-Compounds on the Activity of Thiol/ene
System Cured by Ultraviolet

WANG, Ya-Zhou CHEN, Li-Xin* SONG, JiaLe CAO, Wei
(Key Laboratory of Applied Physics and Chemistry of Ministry of Education, Department of Applied Chemistry,
School of Science, Northwestern Polytechnical University, Xi'an 710072)

Abstract The effect of the structures and functionality of thiol-compounds on the curing behavior of
thiol/ene systems cured under ultraviolet was measured by using the conversion of thiol and C=C groups by
real-time FTIR. Under the same conditions, activity of thiolphenol is much lower than that of thiols. An
electron withdrawing group on the benzene ring (ester group) can decrease the reaction activity, but an elec-
tron donating group on the aliphatic compound (isopropyl group) can increase it. The charge and bond length
of the hydrosulfide group were calculated using the B3LY P/6-31G* of DFT. It was found that the electron
withdrawing group on the benzene ring decreased the charge of S atom and shortened the SH bond length;
the electron donating group on the aiphatic compound increased the charge and the bond length. These facts
support the result of real-time FTIR, which discloses the mechanics to affect the reaction activity by the
structures of thiols sufficiently.
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Tablel Chargesand bond length of hydrosulfide group in Dithiol and HDT

Dithiol HDT
Charge/a.u. Bond length/nm Charge/a.u. Bond length/nm
S(1) —008 H({) 0099 0.13494 S(1) —009% H() 0.138 0.13528
S(2) —0080 H@ 0101 0.13499 S(2) —0105 HE 0.139 0.13522
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Figure2 Conversion-time plots of SH

N is HDT/VL20; B is Dithiol/VL20; 0.1 wt% DMPA; irradiation 3.0~3.4
mWecm 2
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Figure3 Conversion-time plotsof C=C

N is HDT/VL20; B is Dithiol/VL20; 0.1 wt% DMPA; irradiation 3.0~3.4
mWecm 2
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Figure4 Conversion-time plots of SH

A is Tetrathiol /VL20; B is Dithiol /VL20; 0.1 wt% DMPA; irradiation 3.0~
3.4 mWscm 2
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Figure5 Conversion-timeplotsof C=C

A is Tetrathiol /VL20; B is Dithiol /VL20; 0.1 wt% DMPA; irradiation 3.0~
3.4 mWecm 2
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Table2 Chargesand bond length of hydrosulfide group in Dithiol and Tetrathiol

Dithiol Tetrathiol
Charge/a.u. Bond length/nm Charge/a.u. Bond length/nm
SO 0084 WL 00% 013404 (1) —0081 H(l) 0098 0.13500
S2) —0080 H(2) 0098 0.13500
S(3) —0.081 H(3) 0.099 0.13501
S2) —0080 H(@ 0101 0-13499
S(4) —0.080 H(4) 0.098 0.13500
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Figure6 Conversion-time plotsof C=C

A is Tetrathiol/TMPDE; Y is 4,4-dithioldiphenyl sulphone/TMPDE; X is
thiolphenol/ TMPDE; 1 wt% DMPA, irradiation 1.5~1.6 mWescm 2
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Table3 Chargesand bond length of hydrosulfide group in thiolbenzene and 4,4'-dithioldiphenyl sulphone

Thiolbenzene 4,4'-Dithioldiphenyl sulphone
Charge/a.u. Bond length/nm Charge/a.u. Bond length/nm
—0.029 H(1) 0.095 0.13487
S —0027 H 0095 0.13487
—0.029 H(2) 0.096 0.13487

References

1 Yang, J-W.; Zeng, Z.-H.; Chen, Y.-L. Light-Cured Coating
and Its Application, Chemical Industry Press, Beijing, 2005,
pp. 5~6 (in Chinese).

(BEEsc, EIkiE, BRAZL, LBRAE R, T
Wb AR, dE 5T, 2005, pp. 5~6.)

2  Wang, Y. M.S Thesis, Tianjin University, Tianjin, 2003 (in
Chinese).

(FM, M, KRS, K, 2003)

3 Charles, E; Tai, Y. L.; Todd, R. J. Polym. Sci. 2004, 42,
5301.

4 Neil, B. C.; Sirish, K. R.; Allison, K.; Christopher, N. B.
Macromolecules 2003, 36, 7964.

5 Neil, B. C.; Tanner, D.; Allison, K.; Christopher, N. B.
Macromolecules 2003, 36, 4631.

6 Neil, B. C.; Paul, J; Christopher, N. B. Macromolecules
2002, 35, 5361.
7 Amber, E.; Sirish, K. R.; Krigti, S. A.; Christopher, N. B.
Polymer 2007, 48, 4589.
8 Roper, T. M.; Kwee, T.; Lee, T. Y.; Guymon, C. A.; Hoyle,
C. E. Polymer 2004, 45, 2921.
9 Sirish, K. R;; Neil, B. C.; Tsdli, C.; Rishi, R.; Christopher,
N. B. Chem. Mater. 2003, 15, 4257.
10 Lalgudi, V.; Dean, P.; Jeremy, M. Polymer 2006, 47, 4411.
11 Lu, H.; Jacquelyn, A. C.; Jeffery, W. S.; Christopher, N. B.
Dent. Mater. 2005, 21, 1129.
12 Chen, W-W. M.S Thesis, Northwest Polytechnical
University, Xi‘'an, 2007 (in Chinese).
(Brftth, s, Pl DK%, V622, 2007.)

(A0801043 ZHAO, X. J; FAN, Y.Y.)



