M, ng&U

1.LT dachh Q i

Nni én |1 i éuodiekBehowoB thanh phan
acid beo voi rwvou mach ngan, da v
dac biléatbtlbabarnyhéudmg Icio tinhrvmarcg t L
thé str dung thay tt& cho laai dau diesetruyénthong. Theo t héng |
trén thé gioi noi chung va Vi ét N
l'i éu diesel chi ém ngay 60a g vtaa rce.
nhu cau vé biodiesel trén thé gio

Biodieseld ot tong hop tlr dau, md dong, thuc vat thdng qu
prdnimg transeste hoa triXuywarid v
dun g c¢ aéo ngoy gwnéu phi thuc pkam, pré thai (mhv d
jatropha, @u vi tdo, mMyb 0 ,dc@odnhdp aci duphrmtr ph
cadac qua tén damthuc éti nvaambdiy  grulmg ..5)
co henmyg larxci d bédmpabi bdoergigtcda t
nghivéditién qua tr i &hi@& xdca tcéAclr qdia
duing xuc @& 4quac acdl vohcahaipfning est e hoa
transeste hoa.

bau thé ky 21, moéot thé hé xuc t
(IL-ionliqguidda dwoc tap trung ancg hn aéyn scd
h*u nhi @u wu di ém cua xuc tac don
co mat d6 tam hoat tinh | on nén ¢
® di éu ki én ém diu. Mat k hac, do
voi cac chat tham gacah plhld nr ar nkgh énié
phan &¢ng, thu hoi oaadhing sxrdtad utn@gc

cacégBichod@2pning est e hoa va transe
OVié Nam, trongnfin ¢ nd&md@éy , n g i @ aqiopc

biodiesel &dun g x uicthéd @at dod mhiéu k& guatrién vong.

Bérnlkk dan,g mwlui én éaéntipghapn wdg ding

IL voi vali tro dung wdiquamuct &m.c.Tuy
hong ngtuivétdng lop v ding IL voi vali tro xt
cho ©ng top biodieselhién vinc 6 n  déangdgmidd d o day |
hong ngthi & mu taéhvong.


https://vi.wikipedia.org/wiki/D%E1%BA%A7u_diesel

2 M, ¢ivVu n, ingdhufgq c_ u

Ludn Aanuadom mic tNgéhuidun t&ng himt x Yc
IYng iont r ° ne imidazolsimc h o g u ¥g h pbiodigsel t
bédat duwocdamylcu atni Gdmnvrdahcémoi dun
nghi én c®u chinh sau day:
1.Nghi én c®*u tong hop moét so | L;
2.bac trwng céau truc va tinh c¢h.
phuvuong phap phéan tich hi-én da
TDA, DSC, ...;
3.Danh @g@i & imad uax uccadchoaytiop cho pkn
ing este hoa acid ol etrkouvarla tr ¢
chon ra xuc at atdntél tco ho
4. Nghi@®@mphinamg est e héoemoda ghehira@ n | i
aciduodueg »wuc taictl bhadomibo da |
5. Nghi @mhnadmg transestéa& mbdelah nguy é
chira triglycerid ssdun g xuc t &c tliln hogaec albo d
chon.
6.Nghi®mmitedqua t r &nhhocahudgtoug &n | i
chhaddaci d beo vadung igdgcteate dl Is
tinh gaxion da |

33.h nghoh &hwa th, c ti_n c,a Ludn

luan amgdhar@tongopmdt c &bdmgh 13 | L tr é
sOi mi dazad i umyngdg tthienghiénc Hoat t tanh ¢
c hunghiclimg e sacidoleltwo aransestdn otdolein. Xac
di dbcc axcuc tcahcat | L i ohbpldnédanog e sacid hoa
b e o tramsastdr oteglycerid.

Xuc tcaocathliot i d tc Sedanog éndg h i@ whan éng
estenguy@&nacl d mbdefqacid oleic)t r a n s ensgtuey éhno a
liéu triglycerid“ mo d(dal dra tinh luyén). Tied on g h iG@ ing c
dungc &c xuc d¢hhae duad rearyhoh ety én | i
thudc nhom Bughé ké&hd hai (i6n hop acidb e o & th@ih
cua qua t réndabho-RPFAD) W ahlr ha yau jatrophd.

Qua sidinmgh xucc & &a dhln h:dhoat t i nh xu
t ac, cqwa ttinhichd $n pradnc & odn , g-thdhoitinh
chEx uc t ddn,xdaont gina o g kdng hhiéuslan.



4. Nh,_ ng LiWm m i c¢c_,a ludn §8n

1 Nghi @néngchop 13 ILt r € n¢& imidazolaim \oi sw
khac Badpnm wvwdaibchm al kyl tacong
trung atiwnvda kMt hoat tinh xuc t
phadn *ng este hoa acid ol eic ve
doc ¢ aComimHSQG v animCHsSOH.CH:SG;1 a  x u ¢
t ac tohicho hghdg este hoa acid be
triglycerid.

T Nghi®mphhnamg este hoa acid beo
trongsrc odoa X u CoMMBRO,. C Xid & odl Bd i
kien t hopchbpldhing va c adngtoh o6 cdy &
| adc fién ing, king Htéc 66 a n omgdat! vhwma ¢

phan ing.

f Nghi®mpdindmg transeste hoaatrigl)
dira tinh luygn) trong s c o & mcua Xuc tac
mMimMCsHsSO;H.CH:SO; v a ximlc octildd kien  t hopc h  h
cho phan ing.

T Nghi é0m dgrc dun g Xuc ohirAHSQ Ca
MIMCHsSOH.CH:SOs ¢ h o g ucAuyéh r hnoghu y @&n | i

thé hé th h ai ( PFADba (ddua jtalh r opha)
biodiesel. @ ¢  di n lEuki@upbdeingi t hi ch hop «c
qgué trinh nay . Q@AMHS O, xwea t 4

MIMCHsSO:H.CHsSOs ¢ dhéx u ¢t &@&cquadiang thoii
cho@2pning este hoa @Qmaattansekst
tinh clEsan pfdm nhi n chaXgc doaétmc o t h
hoi, tinh ciEv a @ daing nh&u lan voi hoat t &nm hk hgdin g
dang k

5B c¢_@ Ludn 8&n

Luan  40m 14@trang: My dau (03tr); Tong quan 87 tr), Thuc

nghiém (18 tr), K& quav a aotluan (64 tr), K& luan (03tr); C4 c

dém moi cua Luan  &Omntr);Qanhmic cac co6ng drinh

l i én églwann a@it () ; éu fham kldd gom 135t aéu | i

(16 tr); Phuluc (35tr). Luan & @5 bang 64h i w A0 thi.



Ch€hn® NG QUAN

1.1.CH{ T L. NG | ON
1.22NHl aN LI U SINH H C Bl ODI ESEL
1.3.XPC TCC ACID TRgN Cu S, CH[{T L. NG
1.4. TCNH HCNH NGHI gN C U TRONG Nh, C
1.5.n. NH Hh_, NG NGHI gN C U

Ch€ehntH ENGH'M VEBHh4uNG PHCP
NGHI g NUC

21.Tnghp x%c t&c 1L
211H- amtakng A v © Atbih i

Ca c hapblamethyhimidazole 99 %,1-bromobutar®9 %, 1-
bromohexar®9 % 1-bromooctar99 %,1-br omodecan - 99 %
butanesultone 99 %1BF, 48 %, CHSO:H 40%, NaBR98 % v a
NaPR9 8 % onayc twr §igmaAldrich.

Cac habMNaHSOMH,O 98 %,HCI 38 %, HSQ: 98 % c o
nguon gdc tr Trung Quc.
2.1.2.Nh - m ba.catiorhtmethyimidazolium
2.1.3 Nh- m | L -dlkylBmgthyignidazaliumlbromide
2.1.4 Nh - m lo& catioh butyl-3-methyimidazolium
2.1.5 N h - palkyl-3=methyimidazolium hydrogersulfat

2.1.6 I L c h b(@suboaat)butyt8-methyimidazolium
2.1.7 X § cih biMi st ¢ 8 congthg hip Ui “tinh khiZt
cvadnphm

2. 2.pHC8kng HbhEpebg x%Wc t 8c

Xuc t&dc duwoc dac trwng céau truc
MS(ESI) va IR

Tinh chat cua xuc tac d@DBAC banc
DSC.

Cac tinh chat khdc duwvoc dac tr uwi
nhot va do®6 dan di én.

2.3. n8"h tingh Ixosc t §c
23.1.H- amtodingAAv © Atbh i

Cac habaaid atelr 98%; triolein B %:; met hanol 99,
nguon gdc tr Trung Quic.



Nguy éundu diia tinh lugnd occungé bdiCdéng aty D
thucvd Tung An. BigP&AD&m |hiaomg | @ci d beo
triglycemigd!| at 86nd 9 %orcvuuag éhldi 3 %
COng atthe & Cali L & néu dduNarophaéem |hia m
leng aci d rbihegd yeaimigdll6gt9wony va 80,
d ot cungcap bdi VHHCNVN.
2.3.2.TYng hi p biodiesel

Trow t i6réhop,gdmh n g u &u Eokeic, tridlein, du dra tinh
luyén, PFADha@c du | at r op ha) ocv ad umae tvaaon obli n
3c0coap | si nhé&kévm, dymhnNhié 0pghanin g od v
gitr6n inti bang rdi dau. Gia nhét énchhi&é ophaning t ré@ong dii
kién khuay . Kah mhi& d6,ddung dc h  x uc t 4c hoa
met haoco |l duwar t h é mandnaga ondgiwnrhe tphba n o | C
tinh toadngsodor méatohdanol aduvaeenybw b
met hang Edi@laint an x udo g onlg eethdnolrdy b
dung élmw. ph

Mau @iy indi kytheotldi g i arh yépah axn itsdch cr
aciahhothdc h aomymiethyl este
2.3.3 Tinh chAdg n pik m sau pAn ong

Ho6n hop sau panin g od vl amhmhdnhvénhi@ é@h ong v a
délangtrong2gr. Sau do tachiaphaémegn cac
prAmsau pining estdar g lnwd@ bnong @asnpha c
prAmsaupining tr ansie g tommud o amomg a1 0 %.
d G oocdllCCtrong 8.  Céhn phansthu  ab.w
234. Thulkl v~ Axivath t 8k

Pha clita x u ¢ oct aah &d@§5°Cc Edoai met hanol
churtgh16PC div c han élkah 6oy $@CC diw
chan kéhdngld cer@odn. c@ans lapuhétc hgrinau ¢
Xuc tac, bX¥u o utngc trmaedim v oi | wong cé
t di s dungédéhkén pthhioincélidralyh 6géh & d
hoat t i nh.
235PhOn wZ cli § niit ghg$nptrm
2.3.5.1.Ch sb acid
2 . 3. &nhd dongioc &40°C
2. 3. 5. 3ngmeéthylrest (FAME)

2. 3. 5. 4. abdhgudin plgm Biodieshl



3.
3.

1.
1.

1.

Ch€hB.eTQUu Ve
T° NGXBCPn\§H TREDC TICC

Hiéu suat tong hop
HmimCH:SO; déu  atd
lua chon
NMR \aa

HELUXxN

cdtidn 1-methylienidazolium

¢ akdmimCL HmimBR, HmMimHSO, v a

£99 % cho thay

| a op.Ké& qux ahénh du
tdr w n & nhi&ibandy TGOTA cua

Hmi mX ochunhw sau:
f HmimCt 'H NMR (500 MHz, DO): & = 3,889 (s,3H); 7,406
(s,2H) 8,624 (s,1H) **C NMR (125 MHz, BRO): & = 35,517
119,522; 123,030; 135,028hié& 6@l h auy: 236,76°C.
f HmimBR: '"H NMR (500 MHz, RO): & = 3,906 (s,3H); 7,413
(s,2H); 8,602 (s,1H)**C NMR (125 MHz, DO): & = 35,607;
119,656; 123,186; 135,19Mhi& dép h auy: 307,62C
 HmimHSQ: '"H NMR (500 MHz, RO): & =3,791 (s, 3H); 7,308
(s, 2H); 8.525 (s,1H)*C NMR (125 MHz, DO): & = 35,582;
119,609; 123,092; 135,131. Nhi 6 il h auy: 3%0,98°C.
 HMIMCHSQ: 'H NMR (500 MHz, BO): & = 2,759 (s, 3H):;

3,893 6, 3H); 7,410 (s, 2H); 8,623 (s,1H)JC NMR (125 MHz,

D,0): &= 35,628; 38,648; 119,644; 123,161; 135,18[i& 6@ h & n

huy: 326,72°C.

¢ &uckiénddng hop

da

t eng plo'H W@

K&quuphandici ¢h oty clhphins cau
phwpwicau t wkido d adsdh cao.

] N

HmimCI

HMIMHSQ,

C &b phéas

¢ ruc



HmMIimBF, HMIMCH: SO
H3nh 3.2: -BBTA nmXU Hm mX
3.1.2. IL trung gian 1-alkyl-3-methylimidazolium bromide
K& quap h a n pho NMRhcho they cau  t mausm phé@am p h G
hopvoicau t wki@ o & (op Wi k& qudda c dtmogg b
mot Bt a &u. Tt & néd NMR cua Cami m B rCgmindBr van quan
s & fy st xbat hién cua mit sO pick h & oo g o thifp chimg ©
t r ongaue acgd a mbt ohgwtd tap chét.
f CsmimBr. *H NMR (250 MHz, DO): & = 0,790,85 (t, 3H); 1,24
1,24 (m,2H); 1,77 (m, 2H); 3,83 (s, 3H); 4,416 (t, 2H); 7,387,44
(m, 2H); 8,69 (s, 1H)!*C NMR (62,9MHz, D,0): & = 12,75 (CH);
18,83(CH); 31,38 (CH); 35,96(NCHa);  49,40(NCH);
122,21(NCH); 123,61 (NCH); 135,96 (N(H)CN) | R X 3143 ¢ m
(=C-H v 08039 FGH v ong) ;-Hsally @872 (GH2
alkyl) ; 1569 (C=N); 1C4 6v30 n(gv) e, 62F; 3 1(1G
(C-C). Nhi& opmih auy: 300°C.
f CemimBr:*H NMR (500 MHz, CDCJ): & = 0,860,89 (t, 3H);
1,31-1,95 (m, 8H); 4,144,17 (s, 3H); 4,334,36 (t 2H); 7,38-7,72
(s, 2H); 10,28 (s, 1H)®C NMR (125 MHz, CDCk): & = 13,68
(CHy); 22,11 (CH); 25,60 (CH); 30,00 (CH); 30,80 (CH); 36,48
(NCH3); 49,84 (NCH); 121,89 (NCH); 123,61 (NCH); 136,91
(NHCN).1 R ( V):,3148®GH (vong) ) voh@yd(=CcC_
2931(GHs (alkyl)), 2859 (GH: (alkyl)), 1571 (C=N), 1466 (dao
dng vong)-C 1v¥68g)-NK), 622Z7(6@). NhigE 6 d
p h auy: 29v,5°C.
1 CsmimBr: '"H NMR (500 MHz, CDCk): & =0,85 0,88 (t, 3H);
1,231,94 (m, 12H); 4,121,14(s, 3H); 4,32,35 (t, 2H); 7,557,73 (s,
2H); 10,25(s, 1H)13C NMR (125 MHz, CDCk): & = 13,99 (CH);
22,48 (CH); 26,16 (CH); 28,86 (CH); 28,93 (CH); 30,26 (CH);
31,58 (CH); 36,68 (NCH); 50,04 (NCH); 122,08 (NCH); 123,84
(NCH); 137,05 (N(H)ICN). | R (% ,3Mn(=GH (vong) ),



3081(=GH (v 0 n g) )Hs (alkgl)y, 2866 (CHG (alkyl)), 1572
(C=N), 146mgp vodmap)-cd (168g)N, 623760 (
(C-C). Nhié& o h auy: 286,6°C.

—m
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wf e ‘\w" \ om
o T i ——— i i e

CsmimBr CiomimBr

H3 mBHO: Gi [ nTGEDTA mX €.mimBr
f CiomimBr. '*H NMR (500 MHz, CDC)): & =0,840,89 (t,3H);
1,22-1,92(m,16H); 4,094,14 (s, 3H); 4,294,35 (t, 2H); 7,51(s,1H);
7,69 (s,1H); 10,30 (s, 1H}*C NMR (125 MHz, CDGJ): & = 13,89
(CHs); 22,43 (CH); 26,04(CH); 28,78(CH); 29,01(CHy);
29,15(CH); 29,23(CH); 30,13(CH); 31,61(CH); 36,54 (NCH);
49,93 (NCH); 121,86 (NCH); 123,64(NCH); 137,04 (N(H)CN)R
(v, D@45 (=GH (vong))H @08R2¢g)FYT, 292
Hs(alkyl)), 2856 (GHa(alkyl) ) 1572 (C=Np, vdaGdH,
1169(C-C (v 0 n g )N), 622 [CE)3NhiI& O @ h auy: 280,3
°C.
3.1.3.Nh - ImL cdatiorml-butyl-3-methylimidazolium

Két quda phan-DtTiAc it h@imimBFRagda mm Gh u y

trong khodnhxgo0 +-f@hei@dt 2d PpRiCcandt423C
(hi B81); CimimPRp h an B8 WOCt(hai i.8.10).
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H3 nhl 3Gl [ n-DT'A ME H3 nh2 3G1 [ nDLA

CamimBF4

mX €smimPFe

3.1.4.N h - m 1-blkyl-3-methylimidazolium hydrogensulfat
K& q@phan pthidc NMR

CrmimHSO,t hu

duvoc

nhuw

va -BTAAncnutho
sau:

f C:mimHSQ: *H NMR (250 MHz, D;0): & = 0,91(t, 3H); 1,29
1,32 (m, 2H); 1,85 (m, 2H); 3,89 (s, 3H); 4,20 (t, 2H); 7,450 (s,
2H); 8,74 (s, 1H). Ni& o pih auy: 33v,29C.

f CsmimHSQ: 'H NMR (500 MHz, DO): & = 0,76-0,79 (t, 3H);
1,22 (s, 6H); 1,7-4,80 (t, 2H); 3,843,86 (s, 2H); 4,094,13 (t, 3H);
7,357,40 (m,2H); 8,62 (s, 1HNhié& 6@ h auy: 320,33C.

rrrrrrrr

CsmimHS

4ttt —tpb ot
CsmimHSQ,
z N
«.mé v
| U .

CiomimHSG

H3 mBH5:Gi [ nTGEDTA mX €.mimHSO4 (n = 4, 6,8, 10)

mTG



f CemimHSQ: 'H NMR (500 MHz, DO): 6 = 0,760,78 (t, 3H);
1,17-1,22 (m, 10H); 1,74,80 (t, 2H); 3,81 (s, 3H); 4,69,12 (t,

2H): 7,35 (s, 1H); 7,39 (s, 1H); 8,62 (s, 1H§hi& 6 @ h aumy: h
342,48C.

 CiomimHSQ: *H NMR (500 MHz, DO): & = 0,740,765 (t, 3H);
1,161,22 (m, 14H); 1,78 (s, 2H); 3,8885 (m, 3H); 4,14,14 (t,

2H); 7,39 (s, 2H); 8,69 (s, 1HNhi& © ¢ h a ny: 342,17C.
MS(ESI): +m/z:223,1 pi ¢  c)0o5420A n862,L h i R1k).
MS(ESI): -m/z 194,9; 417,1; 736,7p(i ¢ c o $H8AIMH52,9 105
(hi B.1v).

| T -
L

H3 BH6: P h MS (+ESI) m% €1omimHSO4

} e

. -

et | ] =, | 1
oo

20 w0 £ W

H2 rBH7: P h MS (-ESI) mX €iomimHSOa
3.15. Nh- ml L ¢ h cadton 1-(4-sulfonat)butyl-3-
methylimidazolium
San pham trung gian mimGHsSO; va & pldm chi nh
mimCsHsSOsH.CH3SOs, mimC,HsSO:H.HSO, d oc &ad t ramgn g b
phuvongHpKNMR VwWIAK&t qua thu duvoc nl

10
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mimCsHsSGs

Jprp———

MIMC4HgSO:H.CHsS Os MImMC4HgSO:H.HSOy

H3 mi23:Gi [ nTGEDTAcC § ¢ miskQuHsSO;,
mimC4H8803H.CH3803v "mimC4H8803H.HSO4

1 9 n ph m trung gian mim@HsSG: *H NMR(500 MHz, DO): &
= 9,242(s,1H); 7,543(m,1H) 7,407(m,1H); 4,289 (m,2H); 3,193
(s,3H); 2,868 (m,2H); 2,068(m,2H); 1,822(m,2HY*C NMR
(125ViIHz, D,O): 20,919; 28,121; 35,462; 48,7929,644; 121,915;
122,852; 1 3 &, @BGDTA cha mimCHgO; xuat
hien 3 pi &c acchéd noHii52,11°Cdac tr wng cho qu
chugnphaén -0n g va qua utcoaimnmCHsM 2y h
ra \oi 2m nditikhGilon | a °‘Q 2Wa 0O®6 1, 48
 mimGHsSQH.CH;SG;: *H NMR (500 MHz, BO): 1,7721,889
(m, 6H); 2,831(m, 8H); 8,078 (m, 2H); 9,194 (s,1HL NMR (125
MHz, D-O): 6 = 21,499; 23,619; 28,586; 36,286; 39,369; 49,313;
122,530; 123,570; 137,05&hi& O @i h auy: 368,17C.
 mimGHsSQH.HSQ: *H NMR (500 MHz, DO): & = 1,618
1,754 (m,2H); 1,8972,103 (m, 2H); 2,818,215 (t,2H); 3,802
(s,3H); 4,119 (t,2H); 7,318,369 (d,2H); 8,597 (s, 1H}’*C NMR

11



(125 MHz, DO): & = 21,051; 28,208; 35,795; 49,036; 50,194;
122,291; 123,792; 136,063. Nhi 6 i h auy: 3%0,16C.
32nCNH GOy T M¥YM L- A XHBAN TEC
THECH H P
3.21Ph[n _ ng aeikoteie h- - a

Ké& quavédochuyen hoa omcitdi dir dm3ylltr on
cun@ \giipdaadongeé h | L dntgw otnrge wognong v
dé 0,1M.
Blng 3.11: , phuywt hacidoleic¢c aphln  nge st eacitiolev "~

gi §pHtdungdchlIL0,1M

STT X¥c t 8c n, chuy Wn pH
1 HmimCl 7,62 4,78
2 HmMimBF4 16,50 2,30
3 HmMimCH:SOs 22,67 1,52
4 HMIMHSQ 19,65 1,61
5 CamimBr 7,82 6,58
6 CsmimBFy 10,35 5,89
7 C:mimPFs 13,71 1,57
8 C:mimHSOy 43,59 1,49
9 CemimHS Oy 56,20 1,47
10 | CgmimHSQ 72,35 1,43
11 | CiomimHSQ 78,96 1,28
12 mMimC4HsSOsH.CHsSOs 79,05 1,22
13 mimCsHsSOsH.HSQy 52,43 1,29

Cac két qua th® nghiém hoat tin
nhom khadc nhau da cédaonitomayv & uc ad&nt
bdn chat cua IL, trd o | améi hodt ayt icdhh ux uchu rAg.
Trong s0 13;mmMHSK\Ea t midMGH.CE:SO:;d a

thé hién hoat tinh xuc téac tot nh
D6 chuyén hoa acid cua phan &ng s
khong dang ké, cho thay hoat tin
dvong. Tuy nhi én, c h i 1.ommhl$Q thhodap ¢ h é
hon nhi éu 4H8303HVC¢*I§SQ.miDrICmrﬂimHSQ6u0c

|l va chon |l am xuc tac cho phéan &ng

3.22.P h [[ nn gansesteh - taolein
K& qudAp han t ivengFANMBaua | c & phimssau phn
Ungtransestéh o a t r ocdril reh nb alwng 8. 2.ong b

12



Nhin chung, hoat tinh ctrarseste ac X
hoa triolein cling co Xu huwvong t uc
hoa. Trong s06 13HSOHCHSh&Zm® dshdta,t rmiil
X Uuc t dc cao n h atransestehoonag. pxhudcn  tG&nce
MIMCHgSOH.CH:SO; d o do duwoc | wa chon | a
chop h a n trainsegyé oteglycerid.

Blng 3.12: H"™ mg RARE c a sn phXm sauphl’n_ ngtranseste

h-a triolein

STT X¥%c t§c s H™ m | SAME{%)
1 HmimCl 1,47
2 HMimBFs 2,73
3 HMIMCHsSOs 1,58
4 HMimMHSQ, 1,56
5 CamimBF4 2,35
6 CamimPFs 3,69
7 CsmimBr 1,68
8 CamimHSQO 7,50
9 CemimHSQO 9,78
10 CsmimHSQy 11,35
11 CiomimHSQy 15,24
12 mMimCsHsSOsH.HSOy 23,16
13 mimC4HsSOsH.CH3SOs 26,95

K4 luan: )

Trong 13nghp ILIGemimHSQlI © x%c t 8§c t h*
chophd neehege h- a IllamimQHsSRW.GH:SQ'| ©~ x Yc
t8c th2ch hip cho phdn ong transe
3. 3. n/uC CICRAWNGH CHKp ARXDPC Ta@c

nh® C L- A CH N

331T2nh chblt nhi  t

X¥ic  1on@nHSQ@

P h an gidniodhhsituDSC wa X u ciommB®Q,dCo t r ong
khoadang -abDétCBOudvochi ét do6 whuy t |
nhi ét do6 n amigpHSOh &2,586Cu ab,aCC. Mot s 0O

t ai |l i éu nghi én cl®u vé toilmkylchat
3methyi mi dazolium cling cho thay nhi
chung maon ag atmr | nhi ét d6 tim duvoc.
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Nhiét d§,"C

Gi a an 1.dHanhiét
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Nhigt 49.°C

Gi ai 3dodm nt Qiai doan 4:

Gi ai doan 5: Gi ai doan 6:
H3 n 7 Gi[n * DSC mX mimCsHsSOsH.CH3SOs
(khoflng -LO603QO0

3.3.2. T tr ng

Ty trong asa GemimHSQO, v a im@yHsSO:H.CH:SOsd ot x 4 ¢
dinh theoTCVN 373182c @y i alant otk w1l a 1 3viedD 11,92 i
glcnt.
3.3. 3. n, nh, t

PO nhot 6nd hoc  véanhotd ond luc cua IL CiomimHSQ, &
nhi@¢ 6CPC co itgv@mg rl a B&AL2SBcPc St

b6 nhot Ong hoc véd nhdd Ondg luc aa IL
MiMCsHsSO;H.CH:SOs & nhigt 08®0°C co igwr@amag r |l a 24,
cStv 819 cP.
3.3.4. n, d¥n Li n

Onhi& 6 25°C, dung ich GomimHSQ,0, 01 M vch dung
mimCHsSO:H.CH:SO;: 0, 01 NMdawcoéddn o« wla 0, 14
mS/ cm va 0,174 mS/ cm.
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34NGHI a N EHUN
ILnh™ C L- A CH N
341.Phln _ ngacisleice h- a

An h omgwua h aomg | w u ¥ Iérhonethandlacid nhiét
dov a oigidnplnin g odkido s at amhu mor déth
3.30-3.3.

2 100 100

r :\r 5
80 59
B 3
a Z 90
2 60 E
§ . : 85
) 2 80
2 20 S 75

0-=- 70

0 45 9.1 136 182 227
Ham hromg xte tie so v acid oleic, % ki

H3 n h0:® ptB thu, c , huyw H3 nh :8n 1B 1hgg at I mol
h-aidv”™ o h™ngx #lhe€ t methanol ol i ckhuWd  hacié

=
d

hi

=
hi

1 2 3 4 5 6
Ty 1¢ mol methanol/acid oleic

o 100 100

s & 60

= 5 40

2 80 4 S

£y £ 5

5 2 20

2 70 “ o . — . !
45 65 75 0 60 120 180 240 300 360 420 480

5 55 5
At A whan e S0
Nhiét 4 phén img, °C Thai gian phin {mg, phit

H3 i8S ph, thu ¢ , thuyw H3 n B3 ®Bn1.h “hge ath igian
h - aidv ~ o tn hli phn_ n gJ/hL, Ehuywi  hacia

Tr é ndcévé& ghathuc nghemthudoc qua g A&

sat ét@a hydhgrénghdnin g e s acie oldic &adung
X UcC fondincHS@,  céod wtah & &ién d it hadp cho pldm
in g 6b°%,4 gy, tOIMmolmethandl ol ei ¢ = 3

= 13,6 % klacidoleic.d L Zu kivh  n T ghuya L hacido | 1eUit C

96,73 %.

NG ESTRaMN®LE TCC

cac

t

h

KEt qud nghi di@wkénecwaddm@gnhaoaog
tylémo | met hanol/ ol eic = 3, ham
oleicc ho phdményg é&co llpi #&EXxac di nB2lduvoc

KJ.mof™.
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12 4

y=0.0918x + 1.8158
10 - R2=0.9983
¥ =0.054x +2.3001
8 R2=0.9983
@]
= 6 - ¥ =0.0435x + 1.2283
= R2=0.9662
41 ¥ =0.0285x +1.3876
5 ] R2=0.981
O T T T T T T T T T 1
0 20 40 60 80 100 120 140 160 180 200
Thoi gian phan tng, phat
H3 B4 n” th' 1HICt sé o t h” i gi an
'2 T T T 1
2[9 3 3.1 3.2 3.3
-
25
g y=-3.8694x + 8.9939
= 3 R2=0.9727
T 35
-4
1/T x 103 (1/K)
H3 mi8s:n™ t h' InK=f@/T)s
342PhlIn . ng este h-a PFAD
An h éfguwa h aomg | w u ¥lémoénethandlacid nhiét

dov a Oi gidn plan Un g odikirdo

3.36-3.39
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100 100

5 80
60

40
20 5 60

BP% chuyén hoa acid, %
o chuyén hoa acid, %

D
w
<

0
2 5

2 : 9 18 27
Ty 1& mol methanol/PFAD

0 25 5 75 10 15 1
Ham luemg xiic tic so véi PFAD, % kI

H3 nlB6Bn.h "hg&a h" H3 nh7:8n B “hg& I mol
| ‘@ g x Yadhph[8 g L met hanol/hphFrADy L
o 100 - 100
j% 20 ;3 80
E 80 E» 60
% 70 g 40
3 60 2 20
“ 50 2
35 45 55 65 75 61 2 5 4 5 6 7 8
Nhiét dj phan img, °C Théi gian phan tmg, gitr
Hhh3.384nh "hg& anhit H2 nh :8n B Y%hge ath igian
L Lhphln, ng L/h ph[n. ng

Trc da@&quakhdo s atéluacamddukien t hopdéh h

tong lop FAMEt*P F AD t r & monimdSQ ntharc sQ u :
NhiM i il n ong 65°C, thyi gian pd n ong 4 gy, h“ing |

X ¥ac t §c X= g @FAR © KWimol methanol/PFAD = 9.
Odaukiennay&qukp han t i ong FAME trond so

phdm cho tley 6dhuyén h@@aathaipining (est e hoa

beoda va transesa®38iwa triglyceri
Ké& guathlr nghiém kkAn & n g rdurdd s ucho thyasau 6

lan Srdung xucho g @ ct r iém h h ¢ & USRI BUAKBN

nhié& © @5°C, ty I1é mol methandPFAD = 9, thi gian 4 go, hiéu

st chuygn h @m Ikgh 0 n gé(kbBodnngg 4k, 3 5 &9o) . x Wb v

t aén bt r on gngmi@niin ¢ r enavwi Bhi& 0,d céthut h

héi v ardungikh@ng 5 Bn voi hiéu sudt chuydn  h @naatdv t r é n

90 %.

35, NGHI g N @HUN  MNRANSESTE HC ATRaN

XPC TIEGh™ C L- A CH" N

351Ph[n tansegteh- a dfu d. a tinh |l uy n
K& quakhdo s & téu téand o grén ghhén Ung transeste

h o @u dda tinh luygn d@cmo attr é n 0thi 8.42-3.46. Trc & c

ké quakhdo s & télua cramddu kien t hop chbphédh ing

transeste h o a au dira tinh luyn, s dung Xuc t ac

18



MIMCHsSOsH.CH:SOsn h v & u 8’ gi v, h™m | o
9,75 % kI dt upl t ot UWOM=dm@elu. rh@&téma nn a
sidtchuygn hdoaat tr én 88 %.

100 100
S B
o 80 ol 80
b= =
£ 60 £ 60
@ =i
g 40 g 40
E 20 £ 20
== ]

0 = 0

1.95 39 59 9.75 19.5 3 6 9 12 18

Ham lugng xbc tic so véi diu, % kI Ty 1¢é mol methanol/diu

nh2@nh4d hgga h~" H nhx8nh "hge at I
@g X Ydchphl8 og L mol methanoVdfu LJh ph[n_ ng

T
T w

100 _ 100

R ; 80

£ g0 £ 60

=1 &

g 70 R

E 60 é 20

T 50 0 ; ; ‘ ‘ |
45 55 65 75 o 2 4 6 8 10 12

Nhiét dj phan ting, °C Thoi gian phan ang, gidr

H3 n h4:8n.h4 hg& anhit H3 n W5 ®nhh engg ath i

L Whphfn, ng gi a/hphfn, ng

352Ph[ n traneegteh - df u j atropha

Cacéu®wanh omguawa haongl wucy l& raot , t
methanadlacid nhiét 6 a oOigidn prainin g ocikikdo s at va m
tanhw t r&@&m3.46-249 d

W DG nhat, ¢St

WD nhét, ¢St

 Chi sb acid, meKOH/g # Chi 50 acid, mgKOH/g

25 5 7.3 10 15
Ham Iegng xic tie so vai dau, %kl [ 10 12

8 .
Ty 1¢ mol methanol/dau
H3nh :8Bn.hd6hg&a h~" H:nh7:8nM hgé& [ mol
| “@g x Y%dhphl8.ang I  methanoldfu | at rjophlim a
. ng
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=
o
=]

®5 nhot, ¢St

%
=

% Chi 56 acid, mgKOH/g

(SR -
2 o o

Ham luong FAME, %

=

Nhidt 43 phin (mg, °C Thoi gian phan {mg, gir
H3 nH8& Bn.h "hg@hit I H3 nHY®BLh hge ath i
L/ phfn. ng g i a/hphfn. ng

Tlrc & & quéthuc nghém t hac , d € & v 4 dhdu &ién
t h i aphcholpln Ung téng hop FAME tir dau jatropha, & dung
X U c MMEEsSOH.CH:SOsn h v &°€,89y, h img | x %c
t §t0 %kl du, tH IMmolmethanald u=10.0daukién nady, hi
suét chuyén h auaatdd gii8@76 %or

K& guathlr nghiém klkAn a n g rdudd s ucho they &au 6
méphdning srdung luc éxu ¢ t éngFAME tmong sh v
phdmvan atd t r eNh8py %x un t Aonigngpi@ni tr w
(n g, éthoMit hv ardungi6ibn. s

36T° NG H P TH. BIGPHES ELM PFAD

Ca c uc tnghém téng top FAME t*r PFAD tr én Xxuc
CiomimHSOQ,¢déu kien t hopchbtthhs au 2 dnmaéngd ph
65°Ct r o n g, ci4sO agidora sin prdm iimtrongkhén g 1 +1, 5
mgKOH/g.

K&gquaphan tisbadhi ¢ hv ang RAMEB wharda én s
prdm sauchugn hoa va SBasuvdhumdq dpy tr
3.22.

Blng3.22:CHt " h € s [mbiogidselt PFAD

" 7o Sll_n ph)qn
Chiti®u phe Sauchuy h-d Sau c tter
Chi sb acid, mgKOH/g 1,1 0,32
Ha mong BAME, % 93,87 98,72

Co éthdy, snpldm s au @ h wisgacihggm va ham
leang FAME t & négowi é dcrdeamdgnatk dc &¢ gi &
twvomg |l a 0,32 mgKOH/ g va 98,72 %
hop biodiesel jmmHS&Emg nhi & unthaerer @ i
hi éu qua chuyén hoa cao °@, d4 égi &)
qua trinhhtdéabé& san pham don gi an,
xuc tac, glycerol hdadonhxa hghxnug, t

20



gi an,
| ang Bt

cxou d htea d ai

s @an pkéa biogieselchd &cuh | a n
voiitd &au amhgah atorhga nFF A MiE sdv a

aciad yawa cTi @uTCYN7@1707.

3.7.n CNH

PéEd amgh &t
t huocdwg au

chhti éat ohhy
bé&agy3.2t r ong
Bl,'n9324 KJEquf ph ©n

trinh

GT°CN G
BIODIESEL THEO TCVN 7717 -07

TEHT T

Lh”

NG SuN

mcachntoaaoadi nsha bodipshl
k Bti oficuhagpthgs umtw phan t i
ginhitrongTCVN 771707. K& qua d oc

b
t 2 cXn bisdigselth@TCVN 771707

T°n tdh u Ph€ehng pl Kiqul TCVN 7717 -
2007

1. Ha m ong umethyl| TCVN 7868 98,86 min 96,5

este acid

2. Ham onlgw TCVN 7760 175 max 500

huynh, mg/kg

3. Nhi& 0 da & a g ASTM D 1160 3179 max 360

suat thap, 90 % tt°C

4, DEm clhop c | TCVN 2693 213,5 min 130,0

coc  k°C n,

5. D6 nhot 6ong hoc | TCVN 3171 4,5 1,9-6,0

tai 40°C, mnt/s

6. Can cacbon, % ki TCVN 7865 0,0158 max 0,050

7. An  md&mhongl| TCVN 2694 la Ne°1

&50°C

8. Khdi ohgu r i&¢ TCVN 6594 874,2 860- 900

15°C, kg/n?

9. Poo6n indh o x | TCVN 7895 6,1 min 6

¢110°C, giv

10.Ha monl gwom vy TCVN 7757 < 0,05 max 0,050

can, % tt

11.Ch s0 acid, mg| ASTM D 974 0,5 max0,50

KOH/g

12.Ngaai quan TCVN 7759 Ma u viKhéng co
sach trong,| t w d o, c
khédngap|cha | o
cha Ing

13.TrisOx €t an ASTM D 61310a | 62,0 min47
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14.D Bm vin ugj°C ASTM D 2500 16 Bao Pcao

15.Ha m ong wtro| ASTM D 87413 0,002 max0,020

sulphat, % ki

16.Ha m ong | ASTM D 109%11 | 0,0004 max0,001

photpho, % K

17.Ch s iot, g | TCVN 612207 56 max 120

iot/100g

18Ha m ong WNa & | EN 14108 3,9 max5,0

K, mg/kg

19.Glyxerin w do, % | ASTM D 6584 Khodéng max0,020

ki hién

20.Glyxerin tong, % kl | ASTM D 6584 Khodéng max0,240
hién

Ké& qua cho they san prdm ¢ o atc bhgudt, dat  od bau hét
cacit ¢ uingteongTGVN 771707. adbiét, shn prBm ¢ o

ha monlgw FAME c awmg |hwmuh Henacarkmon thp,

k hoéng é&thas glycehol. K& quachisbacidthudoc hoi cao
hon oské&quiit huocdbdn g 3 .82 2 n aoPpgdd wt hi ch |
domu (sau hooqéhodénldéen g onglunic du  da
doc cho udmé&hin g hox yéthrmenrk(hkdng nghi é
ciu trong Lin & n) nEvan sy ra toxy hhoa @o co
ho8m va khoéngaukhiTrtomagéog 6mégo didih i
phap &Wdbdcdgeantdt homnhwvddadd trong thun
trong om@init tr ar.
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KeT LUxN

Voi muc tma@ghi @&ntongcltop xuc tac & L tr
i mi daz ol iopcho ptinmgddhg hdp biodiesel, Ldn an da
t huocdhing k& qudc o y n g lbd avuwktiBhatau: h

1. Da ngluittegtopc t hanh c¢co6ng 13 I L aci

s imidazoliumthéc 4 n h o m:
- N h o m chia: cation1-methylimidazolium (HmimCl,
HmimBFs, HMimMHSO,v a  H mizSQ; H
- Nhom Zra catorh 1butyl-3-methylimidazolium
(CsmimBr, GmimBF;, CimimPFR v a saminHSQy);
- Nh om -8kyl-3-rhethylimidazolium hydrogensulfat
CimimHSQ voin= 4, 6, 8 va 10;
- Nhom #a: ccahtoc ohfic dhudia rbh osth S O
(MIMCHsSO:H.CH:SOG; v a2 myHs®GH.HS Q).
Cadnpsm | Lauc d raap vopdwkiénh v adsaclo  d
caobacibawa cac loitrong khang g ( pH cac
dungdch | L O, locMcoitghg2aw+ &, 59) .
dphauw cuh c & éu hit Leudhr é n°C @WOHMIMCI
p h auy &285,76C).

2. Trong ® 13 snprém | L, ¢hah od&enimfliSQ v a
MimCsHsSOsH.CHsSOs ¢ 0 ath ot i n h X Wtechotpldne c a o
iIng este hoa acid beo va transe
déu codén dhiét cao,nhét 6ih Auycud c hamnay vil a
342,17C 868,17C. Thké&quap han t iarhié&baign h c h
phwong pinhéitp,d® S drahc ocldiyomimHSQ.c 0 5
démchugntrang t hai ang nhétn@@ 1kOhOSC + % @ :
thuy t i n-ii2,58Q),d 6 (& (-57,5PC), chuyén pha &n-
ran (-44,23C), ké& tinh ((18,6C) v a &.o n@& kioging
nhi& 6day ,mmCHsSOH.CH:SO;s chi c o @n clduién
tran g t hémithuyl at idni85,94Q).a (

3.Pba ngiui émhciAn &*ng este hoa nguyé
acd beo (acid ol €&mMHSGWa dwag &iur
dwvoc di éu ki én thi é®h, hdopgicoh o tpyh
met hanol / aci d=3, ham | wong xuc
con pmacoddrc &c O6tidhgdhocg caw auabphdn ing
n a yac ghém ing: 2,n a n gng hat h ©£=82,4KJ/mol, &
sot ow | GayA=8105410°
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4. ba nghi én ct®u phé&dn &ng transest

chuwa triglyceride (déau dua ti
mMiMCHsSO:H.CH:SO; v ac dc dinh dwoc di éu
cho phamCéng Iga: o, ty | & mol met
|l wong xuc tac = 9,75 % kIl dau.
.ba ng hw éngy dic g cac €.amimHSO4vca
MIMCHeSOH.CH:SOscho quéa trinh chuyén
t hthwdétc nhom nguyén i éu utblmé heé

I
(dadau jatropha) va xéac dinh dwvoc
qua trinh nay. Cu theé:
- Qua trinh chwy@n 4oagi PFADY
met hanol / aci d=9,0%%keaod. | wong

- Qua trinh chuyé®mwCho8 dauw, | &
mo | met hanol / dau =
dau.
- K& qua nghi@nhodly IL C,omimHSQ v a
MiMCHsSO:H.CH:SOsc 0 Ak BEng xucéut ac c
gua dong thoi cho @& hai plin ing st e hoa v
transeste hoa.
Caawag trinh s&* dung xuc tac |IL
hi éu gmahokdakém éim, dcadc qua tri
tinh ché sanhphB@mhvahé€éascghc ta
don gucAntrdtck olng ongépRnth g v v aét Aot
str dung nhiéu lan.
. Da ént ih gmgHop thr nghiém biodiesel ir PFAD s¥ dung
X UcC 1ndneHS@ & déu kien t hop.cK& qua cho thay
chi sb acid ggm tr178 mgKOH/gxén g & 6mh, 5 mg KOH/
sau 2 amegg ph
. Th a pHam biodieselt huoc d ¢ @ ohdwt,dat t i éu h
TCVN D71 Hui dinh cho nhién 1i éu

c
h

o™ O
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