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Abstract: Vegetable oil is one of the most potential alternatives of petroleum and has become a hot issue in recent years.
This review focuses on the influence of vegetable oil structure on platform compounds and polymers properties, and further
systematically introduces their developments and the latest progress. Meanwhile, we also summarized the main confronting
problems and the future development directions in the research of oil-based platform compounds and polymers. The review
provides useful information for readers to fully understand biochemical engineering of vegetable oils and their prospects.

Keywords: vegetable oil, platform compound, polymer, glycerol

Received: October 27, 2016; Accepted: January 3, 2017
Supported by: National Natural Science Foundation of China (Nos. 31070089, 31170078, J1103514), National High Technology
Research and Development Program of China (863 Program) (Nos. 2011AA02A204, 2013AA065805).
Corresponding author: Yunjun Yan. Tel/Fax: +86-27-87792213; E-mail: yanyunjun@hust.edu.cn
(Nos. 31070089, 31170078, J1103514) (863 ) (Nos. 2011AA02A204, 2013AA065805)



702 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech May 25,2017 Vol.33 No.5

90%
70%—80%

o
1 HEwmEN S MR
1.1 HEYHAERK
[2-3]
3 14-22 1.2 HEYMEHTBEESYMHER S
1)
1
9
10 12 13
15 16
[1] 2)

3
F 1 A[E)AE BAEL X G FO (B B9 PR AR
Table 1 The comparison of double bonds and iodine value for different fatty acids
Fatty acid Carbon number Double bonds Iodine V-alue of Iod%ne Vall.le of Wh.ether it_ can be
number acid triglyceride isomerized
Palmitoleic acid 16 1 99.8 95.0 No
Oleic acid 18 1 89.9 86.0 No
Linoleic acid 18 2 181.0 173.2 Yes
Linolenic acid 18 3 273.5 261.6 Yes
Ricinoleic acid 18 1 85.1 81.6 No
Licanic acid 18 3 261.0 258.6 Yes
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Table 2 Performance of biodiesel and petroleum
diesel

Item Biodiesel  Petroleum
Cold filter plugging point (CFPP)
Summer (‘C) -10 0
Winter ('C) -20 -20
Density in 20 C(g/mL) 0.88 0.83
Dynamic viscosity in 40 C 4-6 2-4
(mm?/s)
Flashing point (‘C) >100 60
Flammability (cetane number) >56 >45
Caloricity value (MJ/L) 32 35
Combustion efficiency (%) 104 100
Sulphur content (®, %) <0.001 <0.2

Oxygen content (V, %) 10 0

Aromatic hydrocarbon
content (@, %)
Minimal air consumption of 1 kg 12.5 14.5
fuel burning consumption (kg)

microscale <25

Water hazard level 1 2
Biodegradation rate after 3 weeks 98 70
(%)
2)
3)

2.2 HEYHEREIEE
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Table 3 The confronting major problems and future development directions of vegetable oil compounds

2)
3)

Type Problem Future direction
Vegetable oil fuel High viscosity; low volatile components; high High efficient, environmental friendly and cheap
carbon content catalyst; the green production technology
Vegetable oil fatty High pressure; high consumption of materials; Novel catalyst; technic method
alcohols high production cost
Vegetable oil polyols No mature technology; poor quality Low chroma, low odor and low acid value products

Vegetable oil-based
lubricant

Vegetable oil-based
ink

Vegetable oil-based
coating

Vegetable oil-based
polyurethane

Vegetable oil-base

Easily oxidized at high temperature; bad
lubrication performance at low temperature

Expensive; slowly dry speed; narrow
application range
Toxic catalyst; high VOC

Unstable physicochemical properties; lack of

degradation research; toxic materials; low
hydrolysis resistance
Poor toughness; poor low temperature

Different chemical modification method; oxidation
mechanism; additives action mechanism; green additive;
the new water-based lubricant

Exploitation of non-edible vegetable oil; increase the
vegetable oil content; expand application range

Novel and green catalyst; exploitation of non-edible
vegetable oil; transgenic technology

Study NIPU; biocompatibility; degradation research;
hydrolysis resistance; modification

Green chemical approach; heat resistance; high strength;

polyamide resistance; high price; small production scale  high rigidity; shaping easily
Vegetable oil-base Technological obsolescence; high price of raw Green, cheap materials; novel and green catalyst;
polyester plasticizer  materials; poor resistance transference environment friendly approach
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