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NGHIEN GUfU TONG HOlP DUNG MOI SINH HOG 

DE TAY Ml/G IN TREN BAO BI POLYME 

PHAN THj TO NGA', VO o5 HONG DUaNG^ 
NGUYIN KHANH DI|U H 6 N G \ OjNH THj NGQ' 

^Dai hpc Bich khpa Hi Ndi: ^Vietspv Petro 

SUMMARY 
Solvent has many applications in industry and our daily life. With many advantages, biosolvent has 

been studied in the replacement of fossil solvent. It's not only used in paint, cosmetic and printing in
dustry but also knew as an agent to wipe the printing ink on the polymer wrap. Our group have synthe
sized and blended biosolvent from vegetable oil and ethyl lactate to meet all the qualities standard with 
high washing ability. 

L DAT VAN DE 

Dung mOi cd rlt nhigu Qng dgng trong cflng nghigp 
va trong ddi sdng hang ngay. Vdi nhQng ou digm nfli 
trfli, dung mfli sinh hpc dang dope nghign cQu dg din 
thay thg cho dung mfli cd ngudn gfle hda thgch [5]. 
KhOng chl dope sQ dgng trong nganh cflng nghigp sdn, 
my phlm, cflng nghigp in... dung mfli sinh hpc cdn dupe 

big't dg'n nho mflt tac nhan t ly rQa mgc in trgn bao bi 
polyme [4]. Nhdm nghign cQu da tign hanh tdng hpp, 
pha chg dung mfli sinh hpc tQ dIu thgc vgt vg iso-propyl 
lactat cd cgc chi tigu cha't lopng va cd higu sua't tay 
trIng cao, dim bio cac chi tigu vg mfli trodng. 

II. THi^c N G H I | : M 

1. Td'ng hijTp metyl este va iso-propyl lactat 

- Tdng hpp metyl este: Giai dogn mflt, tig'n hanh 
phin Qng este hda trgn xuc tac axit nhIm chuygn lopng 
axit bgo thanh este dg doa hgm lopng axit bgo tg do 
trong dIu xufl'ng dodi 1%. Giai dogn hai, tdng hpp metyl 
este to dIu da xQ ly trgn xuc tac kigm va tinh chg sin 
phlm. Cho 125ml dIu hgt eao su da tinh chg vgo blnh 
elu 3 cd 500ml cd lip sinh hgn hdi loo vg nhigt kg. 
Toan bfl hg thdng dgpc dgt trgn mgy khua'y tQ gia nhigt. 
Diu dope gia nhigt Ign 40°C vg khug'y vdi tO'c dfl xac 
djnh. Hda tan NaOH trong metanol rdi cho hfln hpp nay 
vao blnh phin Qng. Sau dd nang nhigt dfl Ign dg'n nhigt 
dO phin Qng (60°C) vg giQ nguygn nhigt dfl ngy trong 
suO't thdi gian phin Qng. Tinh chg metyl este thu dope 
blng phuong phgp chig't tgch vg rQa hdn hpp sin phlm 
blng node ndng d 80''C [3]. 

- Tdng hpp iso-propyl lactat: Giai dogn mflt, chuygn 
hda axit lactic thgnh dgng oligome cd dfl polyme hda 
trong khoing tQ 2 dg'n 30. Giai dogn hai, lly hdn hpp 
sau phin Qng cua giai dogn mflt cho phin Qng vdi ropu 
iso-propylic dg chuygn hdg gxit lactic dgng oligome 
thgnh iso-propyl Igctat. 

Giai dogn mflt: Cho lOOg dung djch axit lactic 88% 
(tuong dopng 120ml) vg 0,4g axit sinfuric dgm dgc 98% 
(tOdng dOdng 1ml) vgo trong mflt blnh elu 3 ed 500ml 
vg khua'y, duy tri nhigt dfl phin Qng d 80°C trong 5 gid. 

Giai dogn hgi: Sin phlm trong phin Qng thu dope d 
giai dogn mflt dope trfln vdi ropu iso-propylic theo tl Ig: 
Imd iso-propylic/4md axit lactic, thgc hign phin Qng 
este hda trong 9 gid dodi gp sua't tg sinh thu dope sin 
phlm la iso-propyl lactat. Sin phlm dope tinh chg blng 
cgch chong hdn hpp sin phlm sau phin Qng d nhigt dfl 
166°C -̂  168°C, thu dope iso-propyl lactat [2]. 
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2. Pha che' dung moi sinh hpc 
Dung moi sinh hpc cd thanh phin chfnh lg metyl 

este vg iso-propyj lactat, ngoli ra cdn dopp pha thgm 
mpt sd phg gia de ngng cao higo suat tay trIng [1]. Qua 
trinh pha che tgo dung mfli sinh hpc dope tign hgnh 
trong blnh khoay vdi tOc dp khuay 300 vdng/phut, thdi 
gian khug'y trOn 1 gid. 

3. Thuf nghigm kha nSng tay mrfc in tren bao 
bi polyme cua dung mdi sinh hpc 

Logi bao bl dope thQ nghigm lg bao bl polyme (dgng 
poly propylen), mgc in dope sQ dgng la mgc in O'ng 

ddng gO'c node. Dug trinh tign hgnh nho sag: Chuln bj 

cgc mlu bao bl kfch thode 4 x 4cm, mgc in dope bao 

phu toan bO bg mgt. Dung pipet ISfy chfnh xac IQpng 

metyl este va iso-propyl lactat theo ty Ig khIo sat cho 

vao cac cO'e thuy tinh dung tfch 200ml. Ngam mlu bao 

bl vao tQng cdc va khugfy dgu trong vdng 10 phut. Sau 

dd la'y migng bao bl ra rQa sgch vg phdi khO. Oo dd t ly 

sgeh cua cac mlu bao bl danh gig dope khi nang tly 

mgc in cua dung mOi. 

III. KET QUA VA THAO LUAN 

Thgnh phin chfnh cua dung mfli sinh hpc lg alkyl 

este vg alkyl lactat. Tgi cgc bgi bgo trode chung tfli da 

cflng bd cac didu kign tO'i ou dg tdng hpp hai logi cha't 

nay. Trong cflng trinh nay chl doa ra cgch digu chg hai 

logi trgn. TQ cac tien chit thu dope, nghign cQu cgc digu 

kign dg phg che tgo dung mOi sinh hpc vg Qng dgng 

trong tly mgc in. 

1. Cac yd'u td'anh hvldng den qua trinh tS'ng 
h^p dung moi sinh hpc 

a) Anh hudng cua dd dii m^ch hydroeacbon 
cua cic alkyl este tdi ho^t tinh dung mdi 

Chung tOi khIo sgt Inh hodng cua gO'c -R dg'n khi 
nang t ly mgc in cua cgc alkyl este. Cle alkyl este dope 
dung la metyl este, etyl este vg propyl este. Kg't qui nho 
hlnh 1. 

• Metyl este 
• Etyl este 
m Propyl este 

MSu 

Hinh 1: Anh hî ofng cua dp dai m?ch tdfi kha nSng tS'y sach cua dung m6i 

Qua hlnh trgn ta thg'y khi nang hda tan cua metyl 
este lg tfl't nhg't. Digu ngy cd thg gill thfeh qua ca'u true 
phan tQ eija cac este trgn: gde -CH3 cd higu Qng +ls nhd 
nha't ngn phgn tQ metyl este ed mgt dO e phgn bd ddu 
hdn cgc este khgc cd gO'c Idn hon. Vi vgy mg ed khi 
nang hda tan cgc cha't dIu, cha't lign kg't trong mgc in 
tdt nha't. 

b) Anh hudng cua ty 1$ metyl este/lso-propyl 
lactat 

Hogt tfnh t ly sgeh cua dung mOi sinh hpc phg thudc 
m Idn vao ty Ig giQa metyl este vg iso-propyl lactat. Khi 
tign hgnh phin Qng trong digu kign nhigt dO, thdi gian 
khOng ddi, thay ddi ty Ig moi metyl este/iso-propyl lactat 
Chung tOi thu dope kg't qui nho hlnh 2 
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Miu (ty 19 Metyl este/ Iso-propyl lactat) 

^ Metyl este (%) 

Q ^ Iso-propyl lactat 

(%) 
- ^ DO tjy s;ch 

(%) 

Hinh 2: Anh hrfofng cua ty 1$ metyl este/iso-propyl lactat (% the tich) 
tdi hoat tinh tSy tring cua dung moi sinh hpc 

Qua dd thj trgn ta thly ty lg thg tfch metyl este/iso-
propyl lactat tfl'i ou lg 85/15. Khi tang ndng dfl metyl 
este thi dfl tly sgeh tang, nhong ng'u tang qua nhigu thi 
khi nang tly Igi giam xufl'ng. Cd thg gill thfeh la do 
metyl este chl ddng vai trd hoa tan cae chit dau trong 
mgc in cdn iso-propyl lactat Igi ed khi nang hog tan cac 
hgt tgo mau va cgn nhga. Hdn nQa, metyl este Igi bay 
hoi qua chgm se dg Igi mgng trgn bg mgt cdn iso-propyl 
lactat Igi bay hoi qua nhanh lam thanh phin dung mOi 
khflng dn djnh. 

2 Cac yg'u to' anh hi^dng den kha ndng tS'y 
mi/c in cua dung moi sinh hpc 

a) Anh hudng cua him lUdng phi^ gia 

Sau khi da tdng hpp dope dung mfli sinh hpc, dg 
tang higu qui tly sgch mgc in trgn bao bl, chung tfli da 
tig'n hanh pha trfln vdi mflt sd phg gia khgc va khao sat 
anh hodng cua cac hpp chit dd dg'n khi nang tay mpc 
in cua dung mfli. Kg't qui thu dope trgn hlnh 3. 

90 

.-. 88 

^ 8 6 

5- 84 

12 82 

o 80 

78 
0 1 2 3 4 

Ham iu^ng phv gia (%) 

Hinh 3: Anh hxidng cua ham \\i(fng phy gia 
tci hoat tinh tiy sach cua dung mdi sinh hpc 

Dga vao dd thj ta thly khi pha thgm phg gia thi 
hogt tfnh tay mgc cua dung mOi sinh hpc tang Ign rlt 
nhigu. Mlu cd thanh phin 85% metyl este, 13% iso-
propyl lactat, 2% phg gia cho higu qui t ly mgc in eao 
nhat (89%). Ng'u tang hgm IQpng phg gia Ign qug nhigu 
se Igm Inh hodng dg'n hogt tfnh tay trIng eug metyl 
este va iso-propyl Igctat. 

b) Anh hudng cua nhiet do den ho^t tinh tay 

s^ch cua dung mdi sinh hgc 

Sau khi da Iga chpn dope thanh phin tfl'i ou cua dung 

mfli sinh hpc, chung tfli tig'n hgnh thay ddi nhigt dfl 

nggm mlu vg thu dope kg't qui nho hinh 4. 
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Hinh 4: Anh hiToTng ciia nhi§t dp den ho^t tinh t§'y s^ch cua dung m6i 

Khi tang nhigt dfl thi dfl tay sgch tang Ign vl tfnh hogt 
dflng cija dung mOi tang, nhigt dfl tdî QU lg 40°C. Neu 
tie'p tgc tang nhigt dfl thi khi nang t ly cua dung mfli 
giam vl nhigt dfl cap se lam dung mOi bay hdi din dg'n 
mat mat va thay ddi thanh phan dung mfli. 

c) Anh hudng cua thdi gian ngam mau den khi 
ning tay muc in cua dung moi 

Tien hanh ngam cac mlu bao bl trong cung mflt 
lopng dung mOi nhlt djnh d cung nhigt dfl trong thdi 
gian khac nhau, kg't qui thu dope trong bing 1. 

Bing 1: Anh liUdng ciia {W\ gian ngSm m3u 
dg'n kha nSng tly mi/c in cua dung mOi 

Qua blng sd ligu trgn ta thg'y, thdi gian nggm mlu 
cang lgu thi dfl t ly sgeh cang tang. Sau khi nggm 6 
phut thi mgc in da dope t ly sgeh dg'n 90%, nho vgy 
dung mOi sinh hpc dg tdng hpp dope cho higo qui t ly 
mgc in toong ddi eao. Tuy nhien ng'u ngam lgu qua thi 
higu qug t ly mgc Igi gi lm, cd thg la do IQpng bin dg 
tach ra Igi tgi bam trgn bd mgt mlu. 

4. Xac dinh cac thdng so' ky thu^t cua dung 
moi sinh hpc da tong h^p 

Thdi gian (phut) 

2 

4 

6 

8 

10 

DO t l y sgch (%) 

30% 

75% 

90% 

60% 

45% 

Chl tiSu 

DO nhdt (cSt) 

Ty trong 

Nhigt d5 chdp chay c6c kin (°C) 

Ty le bay hoi (24h) 

D& tan trong nudc (%) 

Dilm soi (°C) 

Chl sfl' COD (mg/lit) 

Dung mOi sinh hoc 

3.2 

0,98 

150 

0,02 

30 

157 

465895 

IV. KET LUAN 

1. Dg pha chg thanh cflng dung mOi sinh hpc than 
thign vdi mOi trodng, cd khi nSng phan hoy sinh hpc 
eao, dgc bigt cd khi nang t ly trIng ra't tO't. Thgnh phin 
dung mOi nho sau: 85% metyl este; 13% iso-propyl lactat; 
2% phg gia. DO t ly trlng mgc in dgt 90%. 

2. ThQ nghigm hogt tfnh t ly mgc in ciJa dgng mfli 
sinh hpc va thg'y ring sau 6 phut, nhigt dd 40''C thi tly 
dope 90% IQpng mgc in trgn bg mgt bao bl polyme. 

3. Da xgc djnh dope cgc thOng sd cua dung mOi 
sinh hpc. 

(Xem tiS'p trang 40) 
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