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Table S1. The results of complete or reduced special-quartic mixture models fit to six responses.

Model Coefficients(fi) Estimated from Data 2
ROS LIT SAB SAA TIIA

Model Term in Pseudo-Components

Bo 2.76 3.06 53.88 2.08 5.55
A-Temp 0.10 0.22 211 0.15 0.52
B-Time 0.17 0.08 -0.07 0.05 0.26
C-Power -0.09 0.06 -0.59 -0.12 0.36

D-S/L ratio -0.05 -0.27 2.09 -0.20 0.06

AB -0.30 0 -1.41 0.10 0.29

AC 0.57 0 -1.87 -0.12 0.36

AD 0.12 -0.48 -1.20 0.08 0

BC -0.51 0.20 0 0.09 -0.35

BD -0.23 0.10 0 -0.08 0.16

CD -0.25 0.14 0 -0.11 -0.31

A? -0.19 -0.24 -2.56 -0.15 -0.40

B2 -0.30 -0.10 -1.14 -0.23 -0.10

2 -0.68 -0.07 -6.03 -0.31 -0.49

D2 0 -0.33 -4.50 -0.20 -0.11

Summary statistics
R-Squared 0.965 0.958 0.957 0.969 0.950
Adj R-Squared 0.934 0.927 0.929 0.938 0.907

2 Coefficient was statistically significant with at least 95% confidence.

Table S2. The ANOVA for the experimental results of the BBD.

ROS LIT SAB SAA TIIA
F P F P F P F P F P
Model 31.65 <0.00015 30.48 <0.00015 34.23 <0.00015 31.38 <0.00015 22.04 <0.00015
A-Temp 7.05 0.01805 58.97 <0.00015 43.97 <0.00015 57.74 <0.00015 94.92 <0.00015s
B-Time 1990 0.00055 793 0.01245  0.05 0.8205Ns 6.63  0.02215 24.82 0.0002 3
C-Power 552  0.03295 3.85 0.0673Ns 340 0.0828Ns 34.76 <0.00015 45.31 <0.0001 %
D-S/Lratio 143 0.2499Ns 8597 <(0.00015 4294 <0.0001% 101.80 <0.0001% 1.25 0.2806Ns

Source

AB 20.12  0.0004 S - - 6.54 0.02045 747 0.01625 10.21 0.0060 S

AC 73.85 <0.0001% - - 1147 0.0035% 1192 0.00395 15.03 0.0015%

AD 341 0.0846Ns 90.40 <0.0001% 470 0.04475 563  0.03255 - -

BC 60.29 <0.0001% 15.92 0.00115% - - 708 0.01865 14.41 0.00185

BD 1255 0.0030% 4.28 0.0551Ns - - 497 0.04275 3.05 0.1010Ns
CD 1478 0.00165 7.88 0.0126% - - 10.47 0.00605 11.10 0.0046 5

A? 13.18 0.0025% 36.37 <0.00015 3497 <0.0001% 31.79 <0.0001% 31.07 <0.0001S3
B? 3428 <0.0001% 587 0.0276% 6.89 0.01775 72.64 <0.00015 1.77 0.2028 NS
2 177.14 <0.00015 3.23 0.0914Ns 193.92 <0.0001% 127.03 <0.0001°5 46.83 <0.0001 %
D? 69.75 <0.00015 108.17 <0.00015 51.77 <0.00015 221 0.1574Ns

Lack of Fit 3655  0.00175 2.08 0.2497Ns 132 0.4299Ns 437  0.08425 2.08 0.2507 Ns

F: Test statistic, P: p-value, LOF: Lack of Fit. S means significant, N means not significant.
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Table S3. The constraints and results of numerical optimization with the desirability function.

Experimental Region  Weight

Parameter  Goal Importance Solutions

Lower Upper Lower Upper

Temperature In range 40 80 1 1 3 71.01
Time In range 5 15 1 1 3 11.11
Power In range 600 1000 1 1 3 827.88
S/Lratio Inrange 0.005 0.01 1 1 3 0.007

ROS Maximize 1.21 2.83 1 1 5 2.80

LIT Maximize  1.99 3.35 1 1 5 3.24
SAB Maximize 39.41 55.64 1 1 5 53.14

SAA Maximize  1.05 2.12 1 1 5 2.13

TIIA Maximize  3.97 5.95 1 1 5 5.85

Desirability 0.94




