catalysts MbP1|

Article
Supporting Information: Biocatalytic Pickering

Emulsions Stabilized by Lipase-Immobilized Carbon
Nanotubes for Biodiesel Production

Lihui Wang 12, Xinlong Liu 2, Yanjun Jiang ¥, Liya Zhou !, Li Ma %, Ying He ' and Jing Gao **

1 School of Chemical Engineering, Hebei University of Technology, No. 8 Guangrong Road, Honggiao
District, Tianjin 300130, China; wanglihui8l@yeah.net (L.W.); liyazhou@hebut.edu.cn (L.Z.);
malihgd@yeah.net (L.M.); heying1980@hebut.edu.cn (Y.H.)

2 Department of Biochemical Engineering, Tianjin Modern Vocational Technology College, No. 3 Yaguan
Road, Jinnan District, Tianjin 300350, China; liuxl88@yeah.net

* Correspondence: yanjunjiang@hebut.edu.cn (Y.].); jgao@hebut.edu.cn (J.G.); Tel.: +86-22-60204293 (].G.)

I 0-50 .
r I 50-100
I 100-150
150 |- I 150-200
I 200-250
L [ 250-400
I 400-500
100 |- I >500

Diameter(nm)
g

Dosage of the CALB-MWCNF s ( wt %)

e

Dosage of the CALB-MWCNTs (wt.%)

The distribution of emulsion droplets size (nm)

Figure S1. The relationship between the distribution of emulsion size and the dosage of
CALB@MWCNTs.

Catalysts 2018, 8, 587; doi: 10.3390/catal8120587 www.mdpi.com/journal/catalysts



Catalysts 2018, 8, 587; doi: 10.3390/catal8120587 2 of 5

Figure S2. The images of CALB@PE with different CALB@MWCNTs dosage (a: 1%, b: 1.5%, c: 2.0%,
d: 3.0%, e: 4.0%, f: 5.0%, g: 6.0%).
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Figure S3. The images of CALB@PE with different ultrasonic emulsification time (a: 0 min, b: 5 min,
¢: 10 min, d: 15 min, e: 20 min).
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Figure S4. The interaction between the distribution of emulsion size and ultrasonic emulsification

time.
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Table S1. Comparison of the performance of CALB@PE with other enzyme catalysts in biodiesel

production.
T T  Biodiesel
Catalyst Oil Alcohol to Oil ratio  Catalyst Dosage h O Y;(e)ld dlii Z)
) 106.87 mg
CALB@PE J. curcas L.seed 4.61:1 [7.1% (w/w)] 11.06 34.9 95.2
Lipozyme TL IM (1l J. curcas L.seed 6:1 15% (w/w) 12 45 90.6
Burkholderia cepacia Lipase 2! Jatropha oil 6.6:1 10% (w/w) 24 35 94.0
Aspergillus oryzae lipase Pl Soybean oil 10.8:1 15% (w/w) 24 35 95.98
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