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Criteria for Hierarchical Analysis data:
Single-factor investigation of the preparation of Ni-B-AC catalysts

Reaction Time 2h 3h S5h 4.5h 4h
2h - 22.78% 46.12% 38.16% 63.25%
3h - - 1.24% 15.38% 40.47%
Sh - - - 14.14% 39.23%
4.5h - - - - 25.09%
4h - - - - -
AC/Ni 1:4 1:7 1:5 1:8 1:6
1:4 - 71.42% 12.28% 44.93% 47.35%
1:7 - - 59.14% 26.49% 24.07%
1:5 - - - 32.65% 35.07%
1:8 - - - - 2.42%
1:6 - - - - -
pH pH=11 pH=9 pH=12 pH=13 pH=14
pH=11 - 12.94% 13.56% 26.51% 3.02%
pH=9 - - 26.50% 39.45% 9.92%
pH=12 - - - 12.95% 16.58%
pH=13 - - - - 29.53%
pH=14 - - - - -
Rates of Drops 45dr.0ps/ 30dr.0ps/ 60dr.0ps/ 50dr.0ps/ 70dr.0ps/
min min min min min
45drops/min - 12.03% 5.93% 20.32% 33.16%
30drops/min - - 17.96% 32.35% 21.13%
60drops/min - - - 14.39% 39.09%
50drops/min - - - - 53.48%
70drops/min - - - - -
Ni/B 1:3 1:4 1:5 1:6 1:7
1:3 - 8.61% 16.85% 30.63% 34.10%
1:4 - - 25.46% 39.24% 42.71%
1:5 - - - 13.78% 17.25%
1:6 - - - - 3.47%

1:7 - - - - -




B-pinene hydrogenation process Single-factor examination:

Stir 600r/min 700r/min 750r/min 800r/min 850r/min
600r/min - 17.40%  43.10%  40.57% 6.58%
700r/min - - 25.70%  23.17% 10.82%
750r/min - - - 2.53% 36.52%
800r/min - - - - 33.99%
850r/min - - - - -
Pressure 2MPa 25MPa 3.0MPa 4.0MPa 5.0MPa

2MPa - 1.25% 2.81% 2.23% 8.34%
2.5MPa - - 1.56% 3.48% 9.59%
3.0MPa - - - 5.04% 11.15%
4.0MPa - - - - 6.11%
5.0MPa - - - - -

wt% 3wt% 4wt% Swt% 6wt% Twt%

3wt% - 5.13% 5.76% 5.16% 1.15%

4wt% - - 0.63% 0.03% 3.98%

Swt% - - - 0.60% 4.61%

6wt% - - - - 4.01%

Twt% - - - - -

Reaction 100°C 110°C 140°C  130°C  120°C
Temperature

100°C - 4.26% 11.16% 5.55% 7.73%

110°C - - 15.42% 1.29% 3.15%

140°C - - - 16.71% 18.57%

130°C - - - - 1.86%
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Atoms Coordinates -
NiB,



Symbolic Z-matrix:
Charge=0 Multiplicity=1

B -0.23754

B 0.30346

Ni -1.32254

H -0.09854

H 1.21146
Ni,B,

Symbolic Z-matrix:
Charge=0 Multiplicity=1

B 0.10797

B 1.62497

Ni 0.32797

Ni 0.07897
Niz;B,

Symbolic Z-matrix:
Charge=0 Multiplicity=1

B -0.15116

B 0.07384

Ni -2.14116

Ni -0.47816

Ni -0.47816
Ni4B,

Symbolic Z-matrix:
Charge=0 Multiplicity=1

N1 0.15116
Ni 2.68416
Ni -0.26984
Ni 2.26316
B 1.18916

B 1.22516

0.19435
1.72035

1.49135
-1.09665
2.59835

0.04319

-0.76981
-1.70781
-1.45281

0.08638
-1.84862
-1.12562
-0.93262
-0.93262

0.06478
-0.35522
-2.46922
-2.88922
-1.38622
-1.43822

0.000
0.074

-1.074
0.376
0.555

0.000
-0.256
0.955
-1.338

0.000
0.000

0.000
-1.478

1.478

0.000
-0.06

-0.06
-0.12
-1.016
0.896



