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Table 1 Single factors experiment design

Platinum Amount of oxidant, Mass ratio of
No: concentration/g L. wl% NaOH/Pt
1 40, 50, 80, 100 10 2.25
2 100 0, 10, 15, 20, 30 2.25
3 100 10 1.5,2.0,25,3.0
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Table 2 Level and code of experimental variables based on

Box-Behnken response surface methodology

Levels
Factors =) 0 1
Platinum concentration/g.L™ 40 70 100
Amount of oxidant, w/% 10 20 30
Mass ratio of NaOH/Pt 15 225 30
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Fig.2 Influences of oxidant amount on the yield of ethanolamine

hydroxyl platinum
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Table 3 Response surface experiment results

No. X1 X2 X3 Y
1 100 20 1.5 77.2
2 40 10 2.25 63.6
3 70 30 1.5 73.5
4 70 20 2.25 79.2
5 70 20 2.25 79.4
6 100 20 3.0 90.5
7 40 30 2.25 76.3
8 70 30 3.0 80.7
9 100 30 2.25 89.9
10 70 20 2.25 79.4
11 100 10 2.25 89.7
12 70 10 3.0 75.6
13 70 20 2.25 78.7
14 70 20 1.5 61.3
15 40 20 3.0 70.2
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Table 4 Anova response surface quadratic model

Source Sum of df  Mean square F P>F
squares
Model  1162.09 9 129.12 147.63 <0.0001
X1 720.10 1 720.10 823.31 <0.0001
X2 83.21 1 83.21 95.13 <0.0001
X3 193.06 1 193.06 220.73 <0.0001
X1 X2 39.06 1 39.06 44.66  0.0003
X1X3 4.84 1 4.84 5.53 0.0509
Xa2X3 1.82 1 1.82 2.08 0.1921
X2 2.06 1 2.06 236  0.1685
Xo? 0.21 1 0.21 0.24 0.6367
Xs® 11827 1 118.27 135.23 <0.0001
Residual 6.12 7 0.87 -
Lack of fit  4.78 3 1.59 4.76 0.0830
Pure error  1.34 4 0.33
Cor total 1168.22 16
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Table 5 Model validity of response surface for yield rate of

ethanolamine platinum under optimal conditions

N Predicted  Experimental Deviation/% Variance, S

yield/% yield/%
1 89.26 90.61 1.35
2 89.26 90.45 1.19 0.033
3 89.26 90.89 1.63
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Optimization on Preparation of Ethanolamine Hydroxyl Platinum (1V) by Response
Surface Methodology
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Abstract: Some preparation parameters of ethanolamine hydroxyl platinum(1V), including concentration of platinum, the amount of
oxidant and sodium hydroxide, were tested by single factors experiment design, and optimized by a response surface method. Then an
empirical mathematical model was established to predict yield of ethanolamine hydroxyl platinum(1V). The results demonstrate that the
significance of influence factors is in the order of platinum concentration>NaOH amount>oxidant amount. The yield of ethanolamine
hydroxyl platinum(1V) is 89. 26% when the optimized conditions are platinum concentration 100 gL, oxidant amount 10%, and NaOH
amount 2.25 times (in mass). The empirical mathematical model is feasible for the optimized parameters to prepare ethanolamine hydroxyl
platinum(1V) and to predict its yield. The structural formula of the compounds is verified to be (NH;CH,CH,OH),Pt(OH)¢ by the sample
characterization.
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