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ABSTRACT

1,3-Propanediol as a bifunctional organic compound could potentially be used for many
synthesis reactions, in particular as a monomer for polycondensations to produce polyesters,
polyethers and polyurethanes. Wastewater containing high concentration of glycerol was used to
produce 1,3-propanediol in lower production cost which inturn the quantity of wastewater to be
treated. In this study, various attempts were made to increase 1,3-propanediol production under
different conditions by Kiebsiella pneumoniae ATCC 15380. 1,3-Propanedio conversion yield
and by-product formation were influenced significantly by pH and temperature. The Optimal
glycerol and nitrogen concentration for 1,3-propanediol production were found to be 25g/L and
1%(w/v), respectively. The production formation of 1,3-propanediol was optimal at pH 6.0 and
temperature 35°C.
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Table 1. Comparison of 1,3-propanediol and 2,3-butanediol production with different strains
from diluted wastewater.

Glycerol Ferme- Products formed (g/1) Product recovery(%)
Strains consum- qtation 13- 23 Poopne- :
sl  tmedh) propanediol  butanediol diol Biitnalis
Klebsiella
pneumoniae 26.7 24 9.29 5.88 34.79 22.02
ATCC15380
Citrobacter
freundii 3.1 24 1.38 0.12 4451 3.87
ATCC8454
ST R 11.0 24 y 0.77 . 7.00




Table 2. Comparision of an anaerobic batch production of 1,3-propanediol and 2,3-butanediol

by K. pneumoniae ATCC 15380 using different glycerol sources

Product concentration(g/1) Overall
Glycerol i% == s produc-
c:g(sg/[]‘)l propancdi-  butaned-  acid Ethanol Yooswo  Yoosu gﬁ]};
ol (A) iol (B) (A+B)
Pure
(2.5%) 23.6 12.13 1.79 1.81 0.50 0.51 0.07 2,32
Waste
(2.5%) 18.5 9.84 1.77 1.56 0.09 0.53 0.09 1.93
Pure
(5.0%) 41.5 17.83 3.39 2.08 1.59 0.42 0.08 1.92
Waste
(5.0%) 30.4 12.10 2.69 1.65 141 0.39 0.08 113

The experiment were performed at pH 6.0, 35°C and 150rpm. Yppsy, @ yield, g 1.3-

propanediol formed per g of glycerol consumed. Yip s, : yield, g 2,3-butanediol formed per g

of glycerol consumed. Pure : pure glycerol, waste : wastewater.

FaEd

1.

Biebl, H., Marten, S. (1995) Fermentation of glycerol to 1,3-propanediol: Use of
co-substrates. J. Microbiol Biotechnol., 44, 15-19

.Bories A, Claret C, Soucaille P(1991) Kinetic study and optimisation of the

production of dihydroxyacetone from glycerol using Gluconobacter oxydans. Process
Biochem., 26, 243-248

. Elm R, Falbe J, Hahn HD, Gelbke HP (1980) Propanediole. In: Bartholome E,

Biekert E, Hellmann H, Ley H, Weigert M, Weise E(eds) Ullmanns Encyklopadie der
technischen Chemie, vol. 19. Verlag Chemie, Weinheim

. Gottschalk G, Averhoff B (1990) Process for the microbiological preparation of 1,3-

propanediol from glycerol. European patent application 0373 230 Al

. Gunzel B, Yonsel S, Decker WD (1991) Fermentative production of 1,3-propanediol

from glycerol by Clostridium butyricum up to a scale of 2m’. Appl Microbiol
Biotechnol., 36, 289-294

.Homann T., Tag, C., Biebl, H., Deckwer, W.D., Schink, B. (1990) Fermentation of

glycerol to 1,3-propanediol by Klebsiella and Citrobacter strains. J. Microbiol
Biotechnol., 45, 575-579

. Leaver FW, Wood HG, Sternholm R (1995) The fermentation of three carbon

substrate by Clostridium propionicum and priopionibacterium. J. Bacteriol, 66, 611-
619

—~ 354 -



