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Abstract: Three sulfur-containing nucleophiles with different pH, five different kinds of micelle media and mercaptoethanol in two

solvents were used to catalyze the degradation of B-ethylene
<

greater in 1,4-dioxane than that in ethanol, reaction rate in

maximum when the volume of 1, 4-dioxane and ethanol i

col (EGPE) in this study. The results showed that the reaction rate was much
e increase of volume of 1,4-dioxane and ethanol and then reached to the

14 mL (ratio of 1,4-dioxane with ethanol and water was 7:3), and then

decreased with the volume exceeded 14mL. Meanwhile, th changé of pH value had an effect on the degradation rate in five different kinds of

micelle media, and the reaction rate increased rapidly with the increase of pH and then decreased when the pH value exceeded pKa. In

conclusion, polarity of solvent, dielectric constant and pH value had an effect on the catalytic activity of nucleophiles.
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Table 1 Apparent rate constant of ethylene glycol phenyl ether
degradation in different micelles at pH11 and 60 C

System 10% (s
CTAB 424
16-2-16 4.76
TX-100 6.48
SDS 6.81
SDBS 31.8
buffer 1.79

7 : [EGPE]=1x10° mol/L.s="[ME]=5%10" .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L., [SDS]=0.01 mol/L,
[SDBS]=0.01 mol/L, [16-12-16]=0.01 mol/L.
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Fig.3 Apparent rate constant of ethyl lycol phenyl ether
degradation at pH 11 an °C with the change of 1,4-dioxane
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Fig.4 Apparent rate constant of ethylene glycol phenyl ether at
degradation pH 11 and 60 °C with the change of ethanol volume
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Table 2 Apparent rate k,,, of EGPE degradation in five kinds of
micelles at different pH values by mercapto ethanol
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Table 4 Apparent rate constant k,,, of EGPE degradation in five
kinds of micelles at different pH values by glutathione

106kob§ (S- ])

pH CTAB  16-2-16 TX-100 SDS  SDBS
8.5 8.21 ! 9.28 10.7 12.8
9.0 11.2 ! 13.1 15.6 18.8
9.5 203 ! 22.1 30.1 35.7
10.0 15.1 ! 18.8 2710 32.1
10.5 11.2 ! 16.1 25.1 292

106kobs (S- 1)

pH CTAB 16-2-16 TX-100 SDS  SDBS
9.5 0.91 1.02 1.52 1.71
10 1.52 1.73 2.01 241
10.5 2.54 2.63 3.67 3.88
11 424 4.76 6.48 6.81

11.5 3.04 327 5.13 532 287
7 : [EGPE=1x10% mol/L , "[MEJ=5x107 mol/L .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L; [SDS]=0.01 mol/L,

kinds of micelles at different pH values by cysteine

1 O6kobs (S- 1)

pi CTAB 16-2-16 TX-100 SDS SDBS
7.5 5.21 8.52 113 14.8 16.2
8.0 8.74 13.6 15.5 18.5 24.8
8.5 16.7 21.1 254 32.1 40.1
9.0 12.1 18.6 232 29.8 38.7
9.5 8.21 14.8 20.8 272 35.8

7 : [EGPE=1x10° mol/L , [Cys}=5x107 mol/L .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L, [SDS]=0.01 mol/L,
[SDBS]=0.01 mol/L, [16-12-16]=0.01 mol/L.

70

7 : [EGPE]=1x10" mol/L ', »[GSH]=5%107 .mol/L .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L, [SDS]=0.01 mol/L,
[SDBS]=0.01 molL, [16-12-16]=0.01 mol/Ly. |k & RiEF
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Fig.5 Apparent rate constant k,,,0f EGPE degradation in five
kinds of micelles at different pH values by mercapto ethanol
72 : [EGPE=1x10° molL , [MEJ=5x107 mol/L .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L, [SDS]=0.01 mol/L,
[SDBS]=0.01 mol/L, [16-12-16]=0.01 mol/L.
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Fig.6 Apparent rate constant k,,,0f EGPE degradation in five
kinds of micelles at different pH values by cysteine
7 : [EGPE]=1x10° mol/L , [Cys]=5%x107 mol/L .
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[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L, [SDS]=0.01 mol/L,
[SDBS]=0.01 mol/L, [16-12-16]=0.01 mol/L.
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Fig.7 Apparent rate constant k,,,of EGPE degradation in five
kinds of micelles at different pH values by glutathione [4]

[EGPE]=1x10° mol/L , [GSH]=5x10% mol/L .
[CTAB]=0.01 mol/L, [TX-100]=0.001 mol/L, [SDS]=0.01 mol/L,
[SDBS]=0.01 mol/L, [16-12-16]=0.01 mol/L.
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