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ABSTRACT

A new industria production method of 2, 3-butanediol is discussed in
this paper.C, , bio-polyol is prepared by combining biological fermenta-
tion and chemical cleavage, with corn starch as raw material. In thisin-
dustrial method, high purity 2,3-butanediol can be obtained after distilla-
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tion and purification. Low production cost of this method provides an
effective support for 2, 3-butanediol large-scaled application.
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2,3-butanediol isan odorless, colorlessand trans-
parent liquid at normal temperature, whichiswidely
used in chemical, food, fuel, aeronautical and other
fields, Methyl-ethyl-ketone, the dehydration product of
2,3-butanediol can beused for resins, paintsand other
solvents; Thedehydration esterificationformsof 2,3 -
butanediol isthe synthesis of polyimide precursors,
which can be applied to drugs, cosmetics, lotion, €tc;
2,3-butanediol can befurther converted to 1,3-butadi-
ene, which can be used for synthetic rubber, polyester
and polyurethane and due to the greet need for syn-
thetic rubber in World Wear 11, 2,3-butanediol became
even moreimportant than before.2,3-butanediol itself
can serve asamonomer used to synthesize polymer
and itslevorotatory forms can be used asantifreezefor
itslow freezing point. After catalytic dehydrogenation,
the 2-acetyl forms of 2,3-butanediol can be used as
food additivesfor high-vauespicesandin China, 2,3-
butanediol have been added to the spiritsin order to
improvethewineflavor.2,3-butanediol isahighly valu-
ablefue with the burning value of 27198Jg, whichis
comparableto other liquid fuel sasethanol (29055J/g)

and methanol (22081J/g); it can aso be converted to
methyl-ethyl-ketone by sulfuric acid catalyzed dehy-
dration, whichisconsidered asan effectiveliquid fuel
additivefor itshigher burning valuethan ethanol . After
combi nation with methyl-ethyl-ketoneand hydrogena-
tion reaction, 2,3-butanediol can be converted to oc-
tane, whichisusedto producehigh-qudity aviationfud.
Nowadays, thanks to the need for the production of
polybutyleneterephthdaeresin, butyrolactoneand el as-
ticfibers, the production of 2,3-butanediol isgrowing
at annual rateof 4-7 percent. In recent years, with the
vigorous development of industria productionand de-
creasing oil resources, thedemand for 2,3-butanediol
isincreasing year by year.

Because of the unique structure and costly chemi-
cal synthesis, 2,3-butanediol has not been produced
on alarge scale and its high price (60,000-130,000
yuan/ton) also leadsto theinadequate devel opment of
itsgpplication. Therefore, dthough thefermentation pro-
cessof 2,3-butanediol hasbasically reached thelevel
of dcohoal industry, it hasnot beenindustridized. Inre-
cent years, with the rapid devel opment of bio-diesel
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industry and the year-by-year increase of itsby-prod-
uct glycerol, acogeneration routing of bio-diesel and
1,3-propanediol hasbeen developed in order to make
full useof glycerol and 2,3-butanediol isoneof the by-
product of thisroute.
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Asabio-polyol project with theannual output of
200,000 tons has been put into production by
Changchun Dacheng Group, anew routefor the pro-
duction of 2,3-butanediol has cone out. By theinde-
pendent innovation and the use of biomassasraw ma
terials, Changchun Dacheng Group has successfully
devel oped thecata yst technol ogy needed inthat project.
Thiscatayst hasahigh selectivity totheuniquehydroxyl
structure of biomass moleculesand can turn thebiom-
assmateriaslikecorn starch into glucose by hydroly-
sis. The glucose can be converted into sorbitol after
cadytic hydrogenation, which subsequently cracksinto
themixture of C2-4 dihydroxy acohol and polyol. Af-
ter the heavy ends (including organic salts) hasbeen
removed, distillated and refined, propyleneglycol, eth-
yleneglycol and butanediol with purity morethan 97%
can beobtained, inwhichtheyieldrateof 2,3-butanediol
is5%. Inthisproduction line, the production capacity
of 2,3-butanediol can reach 10,000 tons/year, while
the current domestic consumptionisup to 1000 tons/
year. Considering the limitations of themarket, pres-
ently, most of the 2,3-butanediol isnot sold asasepa
rate product, but mixed with other products. As pro-
pyleneglycol and ethyleneglycol istheraw materials
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withwideapplicationsin thebulk chemica industries,
theannua demandisquitebig. Thepolyol obtainded
after thefurther digtillation and purification can replace
thesimilar petro-chemical productswith amore com-
petitiveprice.

Changchun Dacheng Groupisplanning to expand
theannua production cgpacity of bio-polyol to 400,000
tonsand acornindustria park with annua production
of L milliontonsisunder preparation, which can pro-
duce 60,000 tons 2,3-butanediol annually.

Although currently the production of 2,3-butanediol
by bio-fermentationiswiddy studied, it has not been
indugtridized. Asthefermentation processhashighre-
quirement on environment and bacteria, whichleadsto
thehigh cost of production, how to reasonably control
the costsand ensurethe stability and yield hasbecome
themainfactorsthat congrainitsdeve opment a present.
Currently thehigh cogt, low yield and high priceof 2,3-
butanediol hasgrestly limited itsapplication. With the
further riseof industrial demand and constant devel op-
ment of itsapplicationin variousfieds, thedemand for
2,3-butanediol will correspondingly increase year by
year. Theindusgtria lineof combining bio-fermentation
and chemical cracking by Dacheng Group hasoffered
an effectivesupport to thelarge-sca eindustrid appli-
cation of 2,3-buranediol.
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