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Abstract 

Rubber seed oil was analyzed for physical properties and chemical components aiming to biodiesel synthesis 
process. Some properties such as density, pour point, flash point, acid number etc. were determined by the ASTM 
methods with the rubber seed oil before and after heat treatment at 120 "C combined with settling and filtering process, 
The physical properties were also analyzed when the oil was stored in 6 months to estimate its potential usages and 
changes. The rubber seed oil was also characterized by GC-MS method to determine its the fatty acid composition. The 
results showed that there were a dominate percentage of unsaturated fatty acids supporting for very good cold properties 
of the oil and the products derived from it. 
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1, MO DAU 

Dau hat cao su dugc ep va trich ly true tiep tir 
hat cao su. Trong thanh phan cua dau hat cao su mdi 
san xuat cd mgt lugng Idn cac axit beo tir do (cd the 
tdi 25%), Theo nghien cuu ciia tac gia [1], trong 
thanh phan dau hat cao su cd chat ddc Linamarin 
chira nhom chiic xianua, do dd khdng the su dung 
trong thuc pham. Tuy nhien, theo tac gia [2], trong 
thanh phan ciia diu hat cao su lai khdng chua chat 
dgc nay. Ngoai ra, trong dau hat cao su cdn cd 
enzym lipaza cd kha nang thiiy phan cac triglyxerit 
thanh axit beo tu do, dau chua xir ly cang de lau chi 
sd axit cang tang [3-6]. Trong thuc te, mudn bao 
quan dau hat cao su trong thdi gian dai, ngudi ta 
phai tien xir ly bang nhiet den khoang tren 100 "C dl 
lie ehe hoat tinh ciia enzym lipaza, franh qua trinh 
thiiy phan sau nay [7-10]. 

Vi nhiJng tinh chat do, dau hat cao su dugc xip 
vao leal nguyen lieu tai tao thi he thii II va dang 
ngay cang dugc irng dung nhieu frong cac quy trinh 
san xuat nhien lieu sinh hgc, dac biet la san xuit 
biodiesel [6]. Tren the gidi, nhilu cdng frinh nghien 
cuu da ling dung dau hat cao su dl san xuit 
biodiesel dua tren cac he xiic tac axit dong thi, axit 
rin hay qua frinh hai giai doan trong dd do giai doan 
I sir dung xiic tac axit, giai doan 2 sir dung xuc tac 

bazo [11-15]. Trong do, qua trinh cho hi?u suat thu 
biodiesel cao nhat van la cac qua trinh 2 giai dô n 
[11, 15]. Tai Viet Nam, tac gia Nguyen Trung Son 
ciing sir dung dau hat cao su lam nguyen lieu dau 
cho qua trinh tdng hgp biodisel trong qua frinh phan 
iing 2 giai doan sir dung xuc tac ddng thi H2S0^ va 
NaOH va he xiic tac dj thi SO/7Zr02 va 
NaiSiOs/SiO; [16]. Nhugc diem ciia phuong phap 
hai giai doan la quy trinh cdng nghe phiic tap, tao ra 
nhieu nudc thai, sau giai doan 1 lai cin mdt qua 
trinh tinh chi kha hoan chinh trudc khi dua vao giai 
doan 2 [17]. Phucmg phap sir dung xuc tac axit ria 
trong mdt giai doan phan iing se khic phuc dugc 
nhung nhugc diem tren do cd thi iing dung cho cac 
nguyen lieu cd chi so axit rit cao, lai klidng tao xa 
phdng trong qua trinh sii dyng. Tuy nhien, viec quan 
trong nhat la tim dugc mgt he xiic tac axit rin cd dg 
axit cao, do d| the tdt, cd kha nang tai sir dyng nhieu 
lan, khdng hi anh hudng bdi nudc sinh ra trong qua 
trinh phan ung, gia thanh re. Xuc tac tren co sd 
cacbon di tir cac nguyen lieu chira cacbohydrat la 
mdt hudng di rit cd trien vgng do cd thi dap irng 
hoan toan cac yeu cau tren, dac biet lai dugc tdng 
hgp tir nhCrng nguon nguyen lieu tai t^o [18-22]. 
Trong bai bao nay, chimg tdi tap trung danh gia cac 
tinh chat ciia dau hat cao su, thanh phin cac gdc axit 
beo cd trong diu, lam co sd cho qua trinh chuyin 
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hda dau hat cao su thanh biodiesel tren he xuc tac 
cacbon, tgo ra khi cacbon hda mot phin nhimg 
ngudn nguyen lieu chua cacbohydrat. Cac ngi dung 
khac se lan lugt dugc dang tai trong cac bai bao tiep 
theo. 

2. THUC NGHIEM 

2.1. Danh gia cac ti'nh chat co ban va quan trgng 
ciia dau hat cao su 

Dau hat cao su trong nghien edu duoc thu mua 
tir Cdng ty TNHH SX TM DV Tan Dat Thing, 
Thanh phd Hd Chi Minh, trong trang thai mdi dugc 
ep liy dau tir hat cao su. Sau khi thu mua, diu hat 
cao su dugc xu ly bang each dun ndng tdi 120 °C 
trong thdi gian 2 gid nham tieu diet enzym lipaza, 
sau do lang lgc de tach cac tap chat tach ra sau qua 
trinh gia nhiet. Cac tinh chit dau vao ciia diu hat cao 
su dugc xac djnh trudc va sau khi xii ly trong thdi 
gian tir liic mua ve den 6 thang sau khi bao quan. 
Cac chi ti6u dugc xac dinh theo cac tieu chuan qudc 
tl hien hanh tai Trung tam Hda nghiem, Cyc Xang 
dau, Bd Quoc phdng. 

2.2. Dac trung dau hat cao su bang pho IR 

Phd FT-IR dugc xac dinh tren may hdng ngoai 
Spectrum RX FT-IR cua Perkin Elmer, tai Phdng thi 
nghiem Lgc hda dau va V^t lieu xuc tac, Vien Ky 
thuat Hda hgc, Tnrdng Dai hgc Bach khoa Ha Ngi. 

Nguyen Khdnh Dieu Hdng vd cdng su 

2.3. Xac dinh thanh phan cac goe axit beo co 
trong dau hat cao su 

Thanh phan cac gdc axit beo cd trong dau hat 
cao su dugc xac djnh bing phuong phap GC-MS 
theo tieu chuan IP 585: Dau hat cao su trudc tien 
dugc metyl hda tren xiic tac dac hieu BF3/HCI, sau 
dd dua qua he thdng sic ky khi khdi phd dl xac dinh 
thanh phan cac metyl e.ste, qua do xac djnli duoc 
thanh pban cac gdc axit beo cd trong diu hat cao su. 

Dicu kien thuc hien ciia phuong phap GC-MS: 
may GC 6890 MS5898 tai Khoa Hoa hoc, tTrudng 
Dai hgc Khoa hgc tu nhien, Dai hgc Qudc gia Ha 
Ndi, cot mao quiin HT-5MS, chieu dai 
30x0,25pm>;0,25(im, nbict dp detector 290 °C, toe 
do ddng 1,5 ml/phiit khi mang la Heli (He), chit pha 
loang la H-hexan. Chuong trinh nhiet dg: tang nhiet 
dd tir 45 "C len 290 "C, giCr nhiet do 45 °C trong 5 
phut sau dd tang nhiet do vdi tdc dd 50 °/phiit din 
nhietdd290'^CvagiiJd nhiet do nay trong 10 phut. 

3. KET QUA VA THAO LUAN 

3.1. Ket qua phSn tich cac ti'nh chit diu vao cua 
nguyen lieu 

Nguyen lieu diu hat cao su dugc danh gia cac 
tinh chat dau vao ngay liic thu mua va sau 6 thang de 
danh gia klia nang bao quan, ket qua the hien trong 
bang 1. 

Bdng I: Mdt sd chi tieu ky thuat cua dau hat cao su 

Tinh chSt 

Ty trong (25 °C) 

D0nhottji40°C, cSt 
DiSm chay, "C 

Chi so xa phong hoa, mg KOH/g 

Chi s6 acid, mgKOH/g 

ChisSiod, gli/lOOg 
Diem chop chay, "C 

Ham lugng niroc, mg/kg 
T^p chat ca hoc, mg/lcg 

Ham lircmg can cacbon, mg/lcg 

Nhiet trj, MJ/Kg 

Chi so Ichuc xa 

Mau 

Mill 

Phircmg phap 

D 1298 

D445 

D97 

D464 

D664 

EN 1411 

D93 

D95 
EN 12622 

D 189 

D2015 

E2583 

Cam quan 

Cam quan 

Luc mai thu mua 

0,943 

66 

-22 

202 

46 

142,4 

21S.5 

865 
1654 

65 

37,5 

1,4709 

Nau dam, trong 

Djic trung 

Sau 6 thang bao quan 
0,921 

65 

-22 

201 

64 

142,8 

216,5 

1120 

1650 
72 

36,2 

1,4702 

Nau dam, lang day 

Dac trung 

Cac kit qua thi hiSn trong bang 1 cho thiy, sau 
qua trinh bao quan 6 thang, cac tinh chit vl cam 

quan va chi sd axit bj thay ddi rat nhieu. Dau trudc 
khi thu mua trong sudt, nhung sau qua trinh bao 
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quan da bi lang cac tap chat dudi day, khi lac deu 
lam cho khdi dau bj due va rat lau lang tach. Chi sd 
axit tang manh co nguyen nhan do enzym lypaza xuc 
tiln qua trinh thiiy phan dau tao axit tu do. Ham 
lugng nudc tang manh lam giam nhiet trj ciia diu. 

Bdng 2: Mgt sd chi tieu ky thuat ciia dau hat cao su 

Nhu vgy, diu mua vl nlu khdng xu ly se giam chat 
lugng sau qua frinh bao quan. 

Dau sau qua frinh xii ly tai 120 "C va qua qua 
trinh ling, lgc cung dugc xac djnh lai cac tinh chit 
hda ly. Cac kit qua thi hien frong bang 2, 

Tinh chat 

Ty trong (25 °C) 
Do nhot tai 40 °C, cSt 
Diem chay, "C 
Chi so xa phong h6a, mg 
KOH/g 
Chi so acid, mgKOH/g 
Chisoiod, gyiOOg 
Diem chap chay, °C 
Ham luong nuac, mg/kg 
Tap chat ca hoc, mg/kg 
Ham luong can cacbon, 
mg/kg 
Nhiet trj, MJ/Kg 
Chi so khuc xa 

Mau 

Mui 

Phuang 
phap 

D1298 
D445 
D97 

D464 

D664 
EN 1411 
D93 
D95 
EN 12622 

D189 

D2015 
E2583 

Cam quan 

Cam quan 

Chua XLT ly 

0,943 
66 
-20 

202 

46 
142,4 
218,5 
865 
1654 

65 

37,5 
1,4709 
Nau dam, 
trong 
Dac trung 

Da XLT ly nhiet, 
lang, loc 

0,925 
60 
-24 

204 

47 
142,8 
220,2 
253 
245 

19 

38,3 
1,4712 

Nau dSm, trong 

Dac trung 

Da xir ly sau 6 thang 
bao quan 

0,926 
61 
-24 

204 

48 
142,6 
219,8 
255 
245 

19 

38,2 
1,4712 

Nau dam, trong 

Dac tnmg 

Cac ket quan phan tich chi ra, sau khi xir ly nhiet 
tai 120 "C ket hgp vdi qua trinh lang lgc, cac tinh 
chat cua diu hat cao su cai thien hin. Vi du, ham 
lugng nudc va tap chit co hgc giam manh (tir 865 va 
1654 xuong chi cdn 253 va 245 mg/kg diu), ham 
lugng can cacbon cung giam manh tir 65 xudng cdn 
19 mg/kg dau. Diiu nay cd dugc la do khi nang 
nhiet do, qua trinh lang tach xay ra nhanh hon, hoi 
nudc bay hoi thoat ra khdi khdi diu, sau qua trinh 
lang, Igc khien cac gia fri nay giam manh lam tang 
gia triciia dau. Vl chi sd axit, sau 6 thang bao quan 
van hau nhu khdng ddi chung td qua trinh gia nhiet 
da ire ehe friet de boat tinh ciia enzym lipaza, ngan 
chan qua trinh thiiy phan dau frong thdi gian bao 
quan. Cac tinh chit khac cung hiu nhu khdng thay 
ddi frong thdi gian 6 thang bao quan. Nhiet tri ciia 
diu ciing dugc nang cao tir 37,5 MJ/Kg len 38,3 
KJ/Kg do qua frinh tach loai nudc. 

3.2. Kit qua do phi FT-IR cua diu hat cao su 

Phd FT-IR cua dau hat cao su dugc dem so sanh 
vdi pho FT-IR ciia cac metyl este thu dugc tir qua 
trinh tong hgp biodiesel hi diu. Ket qua thi hien 
trong hinh 1 va 2. 

Qua phd FT-IR ciia diu hat cao su va cac metyl 
este cua diu nay, cd thi thiy dilm khac biet Idn nhit 

ciia hai phd nay nam trong viing tan sd dao ddng tu 
2500 cm"' den 3500 cm"'. Trong do, phd hdng ngoai 
ciia dau hat cao su cho thay dao ddng hda fri dac 
trung cho nhdm -OH ciia cac gdc cacboxyl cd frong 
cac axit beo tu do tai tin sd 3008,6 cm"' vdi chan pic 
rdng. Dao ddng ciia nhdm -OH khdng xuit hien dll 
vdi cac metyl este do cac tan sd dao dgng d&c tnmg 
nam trong viing nay deu cd chan pic hep chiing to 
sau qua trinh chuyen hda, tat ca cac axit beo tu do da 
dugc metyl hda dong thdi vdi cac triglyxerit. Trong 
viing nay cdn xuit hien cac dao ddng hda tri dac 
frung cho cac lien kit C-H beo tai cac tan sd 2676,6 
cm"'; 2853,5 cm"' va 2924,3 cm"' ddi vdi diu hat cao 
su va tai 2857,97 cm''; 2921,42 cm"' va 3020,11 
cm'' ddi vdi cac metyl este. Vdi diu hat cao su con 
xuat hien dao ddng tai tin sd 3469 cm"' dac tnmg 
cho mdt lugng nhd nudc cd trong diu. T?i cac viing 
cdn lai, cac tin sd 1745,2 cm"'; 1712,1 cm"' vdi diu 
hat cao su va 1741,94 cm''; 1712,28 cm"' vdi cac 
metyl este dac tnmg cho dao ddng hda fri cua nhom 
cacbonyl cd trong diu va san phim, cac dao dgng 
nay rat d^c trung vdi cudng do manh va chan pic 
h?p. Cac dao ddng xuat hien trong viing 1400 cm"' 
din 1500 cm"' dac tnmg cho cac lien kit ddi C=C c6 
frong ca diu va cac metyl este. Cac dao ddng frong 
viing 1100 cm"' den 1300 cm"' dac trung cho cac 
lien kit C-0 cua cac nhdm cacboxyl va nhdm este. 
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Cac dao dgng xuit hien frong viing 650 cm"' den 750 
cm dac tnmg cho cac dao dgng biln d ^ g ciia 
nhdm -CH. 

Nguyen Khdnh Dieu Hdng vd cdng sir 

Hgp chat nay cd ddc tinh cao, cd kha nang gay 
ung thu, cimg vdi ham lugng axit beo tu do cao lam 
loai dau hat cao su frong nghien ciiu nay klidng the 
su dung lam dau an trong thuc phim. Viec nghien 
ciru va phat hien su cd mat ciia Linamarin trong diu 
hat cao su la rit mdi, chua cd cdng trinh nao cdng bd 
tai Viet Nam. 

3.3. Ket qua xac dinh thanh phan cac goe axit beo 
cd trong diu hat cao su 

Dau hat cao su mudn xac dinh dugc thanh phin 
cac gdc axit beo can thilt phai qua qua trinh metyl 
hda trudc khi dua vao he thilt bj GC-MS do ban 
chat cac friglyxerit khdng bay hoi frong diiu kien 
cua phuong phap do. Xuc tac BF3/HCI sii dung 
frong phdng thi nghiem nai do mau la loai xiic tac 
chuyen dyng, cd thi metyl hda tit ca cac loai diu khi 
can thiet vi cd tinh axit rat cao, nhugc diem Idn nhit 
ciia loai xiic tac nay la gia thanh dit dd va rit khd 
bao quan. Kit qua xac dinh GC-MS thi hien qua sic 
ky dd trong hinh 3. 

Hinh 2: Phd FT-IR ciia cac metyl este tdng hgp tir 
dau hat cao su 

DJc biet, phd hdng ngoai ciia dau h^t cao su cd 
xuit hiSn cac pic tai 2030,5 cm"' va 1658,6 cm'' dac 
trung cho dao dgng ciia nhdm -CN [21]. Nhifng dao 
dgng nay khdng xuat hi?n trong san pham metyl 
este, dieu nay chung td qua qua trinh tdng hgp, hgp 
chat chiia nhdm -CN hoac bi phan huy, hoac bj loai 
hd sau qua trinh tinh ehe. Theo tac gia [1, 2], hgp 
chM chiia nhdm ~CN dd chinh la Linamarin cd cdng 
thiic cau tao nhu sau- Hinh 3: Sac ky do ciia biodiesel tii dau hat cao su 

Ket hgp vdi ket qua MS, dua ra dugc thanh 
phan cac gdc axit beo cd trong nguyen lieu dau hat 
cao su nhuthe hien frong bang 3. 

Bdng 3: Ham lugng cac gdc axit beo cd trong dau hat cao su 

STT 

1 

2 

3 

4 

S 

6 

7 

Ten goe axit beo 

Hexadecanoic 

Octadecanoic 
Octadecenoic 

Octadeeadiennoic 
Octadecatetraenoic 

Eicosatetiaenoic 
Eicosenoic 

S6 C: So lien ket K trong goe 

C16:0 

C18:0 

C18:l 

C18:2 

€18:4 

C20:4 

C20:0 

Cong thuc 

C16H32O2 

C„H3602 

C,8H,40, 

CisHjjOi 

CigH2a02 

C20H32O2 

C20H38O2 

Ham lugng phSn tram, % 

5,61 

4,22 

50,81 

32,05 

4,40 

1,75 

1,16 
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Thanh phin cac goe axit beo cd t rong d iu hat 
cao su chiia h i u h i t cac goe khdng no (chi lm tdi 
89,1 %) nen day la loai d i u cd diem chay rat thap. 
Thanh phin goe axit beo cung dac trung cho mdt 
loai dau thuc vat dien hinh, do do hoan toan co the 
img dung cac metyl este cua dau hat cao su lam 
nhien lieu sinh hgc biodiesel. 

4. KET LUAN 

1. Xac djnh dugc cac tinh chat dau vao quan 
trgng ciia diu hat cao su trudc va sau qua trinh xir ly 
nhiet va sau qua frinh bao quan 6 thang. Dau hat cao 
su chua qua xu ly nhiet cd chi sd axit rat cao va tang 
din trong qua trinh bao quan, ddng thai cac chi tieu 
khac nhu ham lugng nudc, tap chat co hgc, can 
cacbon cung rat cao, Sau 6 thang bao quan, dau hat 
cao su cd hien tugng lang dgng lam giam chat 
lugng. Sau khi qua qua frinh xu ly nhiet, enzym 
lipaza bi tieu diet nen chi sd axit ciia dau gan nhu 
khdng thay ddi, ham lugng nudc cung nhu tap chat 
CO hgc va ciin cacbon giam manh. 

2. Bang phd IR, xac dinh dugc dao dgng dac 
trung cho cac nhdm chirc dien hinh nhu OH; C - 0 , 
C=C, . . Dac biet chirng minh dugc frong thanh phan 
dau hat cao su cd chat Linamarin, hgp chat nay cd 
ddc tinh cao, cd kha nang gay ung thu nen dau hat 
cao su klidng the sir dung cho myc dich lam thuc 
pham, nhung lai la nguyen lieu tdt de chuyen hda 
thanh nhien lieu sinh hgc do de bi thuy phan trong 
qua trinh chuyen hda. C i n chu y den qua trinh xir ly 
nudc thai de ban c h i tdi da su giai phdng cac hgp 
chat xianua ra mdi trudng. 

3. Xac dinh dugc thanh phan cac gdc axit beo cd 
trong dau hat cao su thdng qua phuang phap GC-
MS. Cac gdc axit beo cd trong dau chu yeu cd do 
khdng no cao lam tang tinh linh ddng ciia d iu d 
nhiet do thap. Dau hat cao su phii hgp cho muc dich 
tdng hop biodiesel tren cac he xuc tac axit r in . 
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