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_Industrial Utilization and Prospect of Sunflower-seed oil m China
MA Yan Ming, Liu Guo Flang

Bai Cheng scientific and Technical Committee, Jilin Prov. China

Abstract: This Paper dzidiy’disbussdsf[he industrial utilization of
sdhfldwer—sded ‘Dil,edpetially in‘pain{,pharmacgutical and  chemical
industey, Tr also - discusses sunflover-seed oil’s ‘ulilizalion in
nan-made hdgh muleddiad‘ptas[ifierdproducidglchemidal taw daleridl,
with 'dimeric acid and makingidynamié dudl for diesel edgdue in-

dedai[. ' . ‘ - .. 'A e

, Sectnan 1 Preface N

The ' utilizalion of 0il i 1ndustry, especzally | cdemical
indusldy, is '.very ©wide, Vs main » prnducls ;‘ iddlude'
adhesive, . palnt, delergenl,‘“plaslifidrd chemtcal agents Cfor
‘farm, eagxneet:ng heal plasllc,flher snflenex, artllxc:al luhrlcdﬂt/
:and s 08, Tu make fnll use of oil resaurces,develop ﬂld tnduslty can
raise lhe economic value of ail- hearlng crops, provide nanklnd w1lh
demanded rav materla[s aed products, ' ‘
Chisa. has a vast lerritory, ILs dlfferent tupngraphxes,sunl land
weather condilions suit the growth of various oil- -beariag crops and

wild oil—beading crups.fn Lhe ndrlh—easd chiga, especially in . lilia
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Proviace, Lhe uutpni of supflover-seed is very large, with rich
susllovwer-seed ail resource, Lhere are a great many extracting ail
factories in north-eastern teginnklﬂ recent years,many - experts in
variaus cosatries have dame a greal works i the industrial
atitization of sunflower~seed oil, especially in chemical indastry, It
lis developing rapily all over Lhe warld, Chisa’s indusirial
atilization of sunflower-seedoil has begun, and is takes seriously in
,nithgchessing,chelical and pharmaceulical industry, This papef will
present iis cerrent siteation and develupi@g'ptaspect. |

ﬂ Section 2, The cﬁtrenf situation of
sﬁnflawer-seed oil's industrial wtilizalion,

The fnduslrial.ﬂliliiatiud:nf sunflower-seed-ofl is very impurtghl
io developing oil resources, expanding ofl application, making new oil

~products and incréas?ng 0il ecomomic vatue, Sunflower-seed oil mainly

: Céulijﬁs'glyég}iﬂe esters of aleic acid and Linoleic acid, bul " little
- plycerine ésters of olher organic acids, [t kas Light color, -low
viscasiiy’ vhich are good in iedustrial utilfzatilﬂ.ﬁt present, the
iadusteial utilizaticn of suallover-seed oil in China is.mainly as
. ﬂe[dw="_ ' | -
Lopreducing falty acid with seaflover-seed oil,
- Ta §et fatty acid with sunflower-seed il takes Lhe same technology
like other oil. Tvo |

steps are adopted as below,
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AyHydrolysis,main methods includes

a; Saponification acidolysis method,

byacidation hydrolysis method -

c;H}gh temﬁeraiure’nnn—catalysis method,

d: Cantiguing extraction methu&
B, Separalion of mixing acids,

Main methads to separate.fhtty acid are as {ullnwindi'l

ay press mélhud.- .

beSurface activalos ééparatiunimelhut

corectificalion method,

&y Solvent separatian‘méphui
ecurea separalion methui
fracidic suap‘separatinn method, R

‘Main  prodects  after separaling include slearic acid, palmic

acid, oleic ‘acid,linuleic«acid,glytetiﬁe and so o, Chang Ling Oil
Chemical Factqry af. li Lin PruvinceV gui. inlo ‘opetaliud “in
oclober, 1990 wilh'annuak putput of lﬂ;ﬁﬂﬂ Loas of Ialtfz_acid; This
factary: adapls Lhe leéhnnlngy of GINAZZA c0, I1aly,‘ﬁsing tocal
sunflower-seed oil as ﬁain rav malerial, Ils main ﬁ;nduttiﬂa -ﬁtucess 
includes oil high-pressure hydrolysis, fatly Acid distillation, adding
hydrogen ete, It can also produce [.-000 toas of glyceriﬁe as.
side-product annually, o 4
2. Prnﬂucing ethyl linoleale wilk sunilnjer#Seéd oil,

There are plealy of linn}eic*acid in sunflower-seed oil, aad \Qkhyf
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linoleale has the function of lowering cholesterol and blood

ester., so ethyl linoleate cam be wsed to prevenl aad  cure
atherosclerosis, - With  this  feaclion, it is  mainy wsed s

ﬂpharmaceullcal lndusiry.glductnnn technulngy to gel gethyl linoleate -

is. as beluw~

. catalyst V ‘| urea
sunf lower-seed
il
esterification . comp lexing —W-distilfation
. ' ¢
~ alcohol product

- This preducl is prnduced in No, 4 Pharnaceullcal Factory of Wa Han,Hu
“Bei Province and Shang Ha; No, 3 Aggnl Eac!uryy . _ |
é;Praduting epaxy suaflower-seed oil wilh epoxidalion melhod,

_,Ehﬁxy sunflower=seed ail ,whlch similar to epoxy soya- bean wil, is
used as PVC' s plastilier and stabilizer,With excellent stahlllty te
hea@v and light, perfect solveat to PVC, little volatility and
nun;—pbfsun,‘il can be used.ig all kiads of PVC pruduelﬁ. The epoxy
value of epoxy suaflower-seed oil is Litlle higher thaﬁ that  of
epoxy soyabean ﬁil.simple ﬁruductiun techndlagy'{urV reference s

like this, unﬂer thel temperature of §0~G0°C , take benzese as
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medium, ( or usind surface aclivator melhod)” add suulluwér-}eed
oil, formic acid,catalyst, Then With dripping 4096H202,  epoxidation
reaclion lakes place, Then keep still, Separate wasle waler, Finaily'
aller waler washing, solvent recnvery,dewaleriﬁg, dfsliilétion,.[he
prodect is ok, A. ' |

Reaction eguation,

. : . 'o\'
_ RCH=CHR’ 00 ?H © pefi—cur’ cooc\uz
RCH=CHR' €00 (lIH +sﬂcooou—>ncﬁ—cm' C00 CH +3HCOOH
RCH=CHR’ CO0 CHa Rcﬁ CHR’ COO CHy

This techonology was_dgvéluped in Beijing Nn,3 Chemical Faclory,
{, Ozene decompases fally‘atid in sunflaver-seed oil- to produce
azelait acid, < »
- There are plealy of aleic acid and linoleic acid in fally acid,ailerA
ozonalinn anﬂ heat decomposilion, we can get azelaié acid, [t is a
substitute of sebacic acid and also a2 kind of productive raw
naté;ial fbg plastifier, polyestr resin aad artificial fiber,

ln inerl gas, the prnduct’cnmpusilinn of ozonation and heat
decompasition is as fallowings (¥0g)
azelaicacid 22. % 0ctyl azelaate 30, 1;
Pelar@unic acid 17.5;pela;gonic;aldehyde §. b
Pelargonic di-aldehydic acid 5,6 Palmilic acid §.0;
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Caproic acid 4.5 Caprualdehyde 2. s,myrlsllc acid , s,othesl 8

Whea the heat decomposition accurs in oxypen medium, all aldehydes
are nxygenlzed into correspandlng acids: .
azelaic acld and  ester 35, s,palmlllc acid Qs,sieaisc acid 3, 5§
Apelarganlc acid 8, §;caproic acid 3, u,others3 5 4

This technology s ot spread and wlilized in indestry mainly )
because ol 'these factors, such as production .’efficiency,'
techaological condifipnst Separation conditions, ‘economic beaefils
and 50 om, « | - ' |
5, The utilization of sunflower-seed oil in piini A

There is pleaty of wnsatisfied fally acid in sunilnwer seed 0il;
alter mixiag wilh various kinds of bakelite and alkyd resin, i{A,cah“:'
used in Lhe production of paint, It is also practical to oxygenize
the oil in order to produce peroxy-chains, After this ‘kind‘ af
treatment,  the oil can be used in paial so thal Lhe paist has- a ‘
quick-dry paiat-film, good quality, proper stick, Al preseat, maﬁy ; ,
paini! factories i laner Mongalia and JfLii‘ Praviace use

Junflow-seed oil in painl producliﬂq.

Jection 3 New mebhod of ulilization of suaflower-seed oil

I Linoleic acid in sunflower-see oil can be used 1o prudﬁce dimérip
acid which is 2 kind of raw material in low molecular weight
polyamide production,

Taking linnleic acid as taw walerial to produce dimeric acid, there
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will be many routes, in general gaes to Lhe foltowing tvo kinds,
a, normal pressare method, o
Adding catalyst at the. temperature of 360°C, protected by nitrogen,

" the reactfun will last for ﬁare than 10 hours, Lhea produce dimeric
acid by reducing pressure'dislillation. h.<addiqg pressure method
addiog catalyst vat the temperature of 250°C an& pressare  of
0. 18~1.18 mpa, p:nieclgd ﬁy ﬁiLtugen.‘the.teactiun vill last for

“several hours, Then produce dimeric acid by redacing pressure
distillation, . |
feactiuﬁ equalion; ‘

*CHs — (CH)g — CH=CH~ CHp — CH=CH— (CHz)y —CO0CHs _polymerization

‘(({:Hz)y — C0OCHs - - °

CH '
?( \cﬂ— (CHp )y ~CO0CHs
éH‘ éH—’CLHz—CH:CH-— (CHz), —CH3
Cﬁ/ A .
‘ (Cf{z)g‘—CHa ‘ (dipolymer),
Whea the cnndeni;tipﬂ teaclion accurs belween dimeric acid and lov
molecular weight polyamide, we will gel  low mnlecufar weight
- polyamide resin which has a Light colar, brightvaﬁd clear, [t can be
used as salidifier, aad provides the "adhesive with vety' high
adhesive inteasity and good lesacily, As the ingredient of priat ink,

it s widely used in polythene and palypropylene film priat, Aad
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perfectly solves the problem of plastic prinl, -The excelleat

practical praperty of luw'mulecularkﬁeighl polyamide has fatyfacléd

the attentian of the whole woeld, and so wsing sunflower-seed il to =

produce dimeric acid has a very high industirial value, _
& Prodecing high molecular weighl plastilier for PVC with
- unsalisfied fatly acid in sunflover-seed oil, _ .
Add 7 valénces alcohol or epoxy ethane or epOKy propame to ﬁTxinj ,
falty’ acids obtained by hydralysis‘ﬁf'shnf[nwe}-seed 0il, thes al
normal  temperalure, add chlorine gas to chloridize,  The -
chloridization reaction-takes place al the Iwin-link with appearing.
of chlarine hydride; which will act as a catalyst ta stimrlaie  the
eslerifying fedction belween mixing fally afid;' and. ) _#aléhibs
aleahol, Bécaus? the wnsalisfied fatly acid contains gﬁia+lihk‘”énd5 ‘
cathoxy groups, thﬁ‘prdduct of this reaclion will he"cumplicaied
high-molecular compounds, ' ‘ ’
2, Ry — CH— CHy~Ra — CO0—R’ =D
=~ -0007‘32-‘91{'—01{—11‘
CL

bRy —c\H-(‘:H—Rz—coo—Rf ~000—Rz—
-0—F=0 (L _
c. Rt—CH—('}H—RzécOO—R’~ '
R,—0C0—R—) CL
mm—g—g~b—
L 0-R'-0 CL
Ry —CH—CH—Rp—
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. After Lhese }eactiunk,'lhe waier which pruduteﬁ by these feaclinhs
wil[ be -remaved hy raduclng pressure and heatlng The . hydfﬁxy
grnups whlch remain al Lhe large malecules. wnll be esierlfied thh
glacial ~acelic acid to cumplete the reaction, la the mixing. falty
‘acids, there are a little satnsfled aclds, which will have [Lhe
fqnclinquu close the ead of rezcllqn, so 1lhat the molecules are nol
Loo largé_andutHeanlecuiar veight gel.cﬁnlidllet
“ln urder to re&ucek ihe si@ev;eiclinn§, ‘ HCL will e  removed
immedialély ‘ram Lhe systen By‘dﬁding'NazCO§ of N2, generally the
avetage molecular wenghl will be cnntrulled at 1500, camparin§ this
kind of hngh mulecular plastilier Tot PVC Wllh DOP, we can find that
it has many belter qualnlles than DOP and eVIdenl cha:acls ﬂf high
molecular plastlfler
Curreatly the nulpul af PVC prndncts is veny large, S0 the agent fnr,
PYC will be of a very good sale And Lhis prnducl will promnte he
1nduslfxal utxllzalxun and economic value of sunfluwer seed oil,
3, Using sunflowet-seed nll-ln.dlesel egglnﬁ fuel,
K Pel;oleﬂq /is a‘main4§ﬁer§yl;esdhfce'fquali over the world, and at
‘;pfeseni, crede ail gradually has this tendenfy of heavy-mass while
light-mass-!uel‘andﬁttiﬁity_is‘lawer.than before, After the global
 recuvering of pelrhieum. it wili be shat in time, It will be very
inportant -lu‘dédelnp suhstilﬁle fuel, especially the substilute of
vegetable uil‘ by which We can éhangé solar enérgy into dynamic

gnergy. This will be kiod af perfect energy resaurce for maokind,
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So the research and utilization of vegetable oil in dynamick fuel
will a significant program in the Tulure,

Sunflower-seed oil has low viscosity and light color, but as dynamic
Ihel for diesel enpine, il still has‘quile highﬁ flow poiat aad
viscosity,  Nol only will it be difficalt for the oil to flow i
oil-pipes, but will salidify ia culd'weitherr‘li we add various.
kinds of ageats, we can salve Lhe above-mentioned problems and use
the oil in diesel engine, | o
2, addlug alcokal Lo sunf!nwel seed 011 to lower its v15cnsxly and
improve fluldlly al luw lemperature
b, Lhe sixteen alkane value of sunflower- seed oil is quite low, 5o
itis dxfflcult for the oil as diesel engnne fuel to be igaited, we
can add ether tao 1mprnve its igailion properly,

¢, After adding these agents, the oil's [leidity and ignition
praperty gel betler, but its vn(&lilily increase, So we will add
turpeatine oil to coatrol ils valalility anﬂ incredse étahility; ln
cold region, a little amounl is added or aathing at all,.

d. in the fuel for diesel eagine, sunflower-seed oil accounts for
50-70% of total amaual, various ageats 30-50%, |
o The prapnrtiuﬂ anang various agenlsyalcohal accouats for 30—5096 of
all agentl amﬁunt;elher 2ﬂ~44096;iurpeﬂline gil 10~209%4, |

Cantrolling the propartion scéentilically, We can gel sabstitule

dynamic  fuel far diesel eapine which mainy conasists  of
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sanflover-seed oil,

) , R Seclion 4. Discussion ‘

Chinga Has achieved some elfects in Lhe lndustrlal ulilizatio of

suafldver- seed utl,bul it is far From enuugh aleic acld and linolefc
»_acxd in sunflnwer seed” oil care lmpnrtanl tav  malerial for
;,pharmaceullcal and chemlcal Indﬂstry,and have 2 huge ysleatlal lf we
can make fall use of 1t,lhe-ecﬂnnm1c yaloe will be tremendous,

| -ln_'récenl years;snme industrial counlries are developing fine

cheﬁical prodiucts; espefially Lhese producte -come from vegelable
0}15. Chisa has a rich sunlluwer-seedluil tesoarce, If we use il
" tationally and pay more alteation Lo it,there will ba a wide

prospect in i,
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