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Tém tit. Trong nhitng nam gin déy, y thirc vé vin dé méi trudmg d3 dugc ning cao. Xu huéng
nghién ctru hién nay 14 cac nha khoa hoc dang tap trung dé nghién ciru ché tao ra cac loai vat liéu
c6 kha nang phan huy hoan toan trong diéu kién méi trudmg tu nhién sau khi hét nién han sir dung.
Hang loat vat liéu m&i dugc phat hién, nghién ciru va dua vao tmg dung thyuc tién, trong s6 d6
dang cha y 1a vt liéu trén co s¢ polylactic axit (PLA). Bai bao nay gi6i thiéu mot sb két qua
nghién ciru str dung SnCl, lam chét xuc tac cho qua trinh tbng hop PLA trong dung dich va khao
sat cac yéu té anh hudng t&i qua trinh tdng hop nhu : thoi gian phan tng, 4p suit, ham lugng xic

tac, ham lugng monome...

1. Mé diu

Hién nay, vit li¢éu polyme da va dang dugc
nghién ctru rit manh m& trén thé gidi. Pa c6 rat
nhiéu san pham tir polyme dugc (ng dung rong
rii trong cong nghiép va doi séng. Cac loai vat
liéu polyme dang sir dung hién nay phan Ién ¢
ngudn gbc tir ddu mo, san pham phong phu va
rit da dang. Bén canh nhitng lgi ich to 1én ma
loai vat liéu nay mang lai 12 su ton tai va phat
sinh ra mét lugng lon rac thai tir cac loai san
phadm nay sau khi hét nién han sir dung. Ching
1a nhitng polyme rat bén, khé bi phan huy trong
diéu kiér méi trudng tu nhién. Vi vay, cac loai
polyme thai nay gdy & nhiém mdi trudng mét
cach nghiém trong [1].
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Xu huéng nghién ciru hién nay la: cdc nha
khoa hoc thé gidi dang tap trung dé ché tao cac
loai vat liéu polyme mai, polyme c6 do bén co
ly tuong duong va co thé thay thé polyme
truyén théng, nhung chung lai c6 kha nang
phan huy hoan toan trong diéu kién moi trudng
ty nhién. Hang loat polyme sinh hoc méi da
dugc phat hién va dua vao ung dung thye tién,
mdt trong sb polyme d6 phai ké dén polylactic
axit (PLA). PLA la mdt loai poleste mach
théng, thudc nhua nhiét déo, san phén ngung tu
ctia axit lactic, mét loai nguyén liéu dugce didu
ché tir tinh bot (sén, ngo,..), ri dudng b?mg
phuong phap lén men hoic téng hop qua con
duong hod hoc [2]. Hién nay cd ba phuong
phap dé tdng hop PLA tir lactic axit: (1) tring
ngung mé vong lactide (san phdm di me hoa
cua lactic axit), (2) tring ngung truc tiép trong
dung dich, (3) tring ngung két hop véi viée sir
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dung céac tac nhan kéo dai mach. PLA co6 kha
nang phan huy hoan toan trong diéu kién moi
trurong tu nhién trong thoi gian tir 6-24 thang [3].
Bai bao nay gidi thiéu mot vai két qua nghién
ctru sir dung SnCl, lam chét xuc tic cho qua
trinh tdng hop PLA trong dung dich va khéo sat
cac yéu té anh hudng toi qua trinh téng hop.

2. Thuc nghiém
2.1. Hod chat

- Lactic axit 85-90% Hing san xuit:
Guangdong Guanghua Chemical Factory
Co..,Ltd.

- P-Xylen 299% Hang san xudt: BDH
Chemicals Ltd Poole England.

- Axeton phan tich >99.5% Hang san xuat:
merck- Durc.

- SnCl,.2H,0 > 99% Hang san xuat: Merck
-buec.

- Choroform phén tich > 99% Hing san
xuat Merck - Pirc

- Na,SO,4 = 99% Hang san Xudt: Guangdong
Guanghua Chemical Factory Co..,Ltd.

Va céc loai hoa chit can thiét khac.
2.2. Dung cu

- Binh cau 3 ¢6 nham Pirc dung tich 250ml

- B$ tach nudc tudn hoan tuin hoan dung
moi

- Sinh han hdi lru, nhiét ké, may khudy tir
c6 gia nhiét tir 0° +300°C

- Bom chan khong, nbi dun cach diu....

2.3. Téng hep PLA trong dung dich va mbi
truong khi tro

45 gam lactic axit (dd lam khan truéc khi
dua vao phan tng) cung véi 200ml p- Xylen
duge cho vao binh cu ba ¢d loai 500ml, ¢6 hé

thdng khudy sinh han va dwong dan khi N,.
Tién hanh khudy nhe dé axit lactic tan hoan
toan trong Xylen. 0.5gam SnCl, ( tuong t(ng
1% theo lugng monome)dugc thém vao trong
hén hop dung dich phan tng da dugc gia nhiét.
Phan g tring ngung duoc tién hanh tai 138-
140°C, dudi méi truong khi nito. Nudc sinh ra
tir qua trinh cia phan ung dugc cat va tach ra
lién tuc thong qua sinh han hoi luu va bd tach
nudce, nhiét d6 phan (ng dugc duy tri & 138°C
dén 140°C. Mot luong dung moi p-Xylen tinh
khiét dugc bd sung thém vao trong qué trinh
phan {mg dé giir cho néng d6 monome phan
rng ludn dn dinh. Phan rng dugc thuce hién cho
t&i khi toan bd nude duge cét ra, va kéo dai
thém mot vai gio nira nham cho phan ng dat
dugce ngung tu triét dé. Khi N, da duoc suc vao
trong sudt qua trinh phan ng. Sau cac khoang
thoi gian da dinh miu dugc 1dy ra dé xac dinh
d6 nhét. San phidm PLA duoc két tia trong
methanol, rira sach vai lan dé loai hét SnCl, va
cac tap chit khac. Sau d6 dua di sdy chén
khéng dén trong lugng khong dbi.

2.4. Xdc dinh, phdn tich tinh chdt san pham

¢ Trong lugng phan tr trung binh cua
polyme dugc x4c dinh biang phuong phap do 46
nhét. DG nhdt clia cc mau san phdm PLA hoa
tan trong dung mdi chloform dugc do & 25°C sir
dung nhot ké Ubbelohde 0a va hing s K =
0.00498. B nhdt duge tinh theo cong thirc:

[ﬂ] = thB -0 (nsp/ CB )

Trong dé: My, d6 nhot dac trung, ¢ néng do
ctia polyme (sb gam polyme trong 100ml dung
mdi);[n] 1a 86 nhdt gidi han hay con goi la chi
s& Staudinger.

Trong lugng phéan tr trung binh cua PLA
dugc xac dinh theo cong thirc:

[n]=1.67.10"*M>"™ [4].

¢ Hiéu suét ciia phan {mg dugc tinh theo
phuong trinh [5].
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¢ Xic dinh diém chay: Diém chay cua
polyme dwoc xac dinh bang phuong phap da
dugc quy dinh théng qua phuong phap phén
tich nhiét vi sai quét bang DSC va phan tich
nhiét trong luong nhiét béng TGA trén thiét bj
Shimadzi TGA -50H-Nhat. Mau dung trong
chén platin, dugc gia nhiét vai toe do ting
nhiét 10°C/ phut, trong moi truong nito, tir
nhiét dd shong 1én 650°C.

¢ Phan tich cau tric cta san phim bing
phuong ohap phd hong ngoai dugc do trén
may Impact 410 cia My. Cac mau dugc do
dudi danz bot min, tron lan KBr ép thanh vién.

3. Két qua va thao luin

Trong bai bao nay chung toi xin trinh bay
mot sd kit qua ban dau trong viéc nghién clru
va téng top PLA sir dung SnCl, lam chét xuc
tac, tién Fanh khao sat cac diéu kién anh huong
toi qua tinh phan Ung va tinh chit cua san
phém.

3.1. Anh huéng cua thoi gian phan img tdi
hiéu sudt va trong heomg phdn tir ctia PLA

Phan &rng trung ngung la phan ung thuén
nghich, do d6 dé phan (ng dat t&i trang thai
cén bang can cé mot thoi gian nhét dinh. Trong
quéa trinh ngung tu lugng nude sinh ra can
dugc tach loai ra trong subt qua trinh thyc hig¢n
phan tmg dé hé phan img sém dat trang thai
cin bing Viéc tach nuwéc déu din, kip thoi 1a
| nhim muc dich han ché phan ing nguoc lai, va

0 CH;

I
L o — |
HO—EE (l(lji—fo—?H (:Jrn_o—2 CH—C—OH + (n-)H,0
3

CH, 0

muc ti€u la lam tang trong lugng phan tir cia
polyme. Dé nghién ciru anh hudng cta thoi
gian phan g toi hiéu sut phan (mg va trong
luong phan tir clia polyme, ching t6i tién hanh
thuc hién phan img & diéu kién ap suét thuong
nhu mb ta & phan thuc nghiém da trinh bay &
trén. TAt ca cac thi nghiém déu duge tién hanh
dudi cac diéu kién nhu nhau.0 day, ching toi
chi thay ddi thoi gian phan tng bang cach la
sau Sh, 10h, 15h, 20h, 25h va 30h dung phan
ing va thuc hién 1y méu san phdm. Méu san
phim dugc pha lodng trong dung méi
chloform theo cac ndéng do khac nhau dé do d6
nhdt dic trung va xéc dinh trong lugng phan tir
trung binh cia PLA. Két qua nghién ciu anh
hudng cia thoi gian phan ng téi higu suat va
trong lugng phan tir trung binh cia PLA dugc
trinh bay trong hinh 1.

Két qua hinh 1 cho thiy hiéu sudt va do
dac trung cua phan ing phu thudc vao thoi
gian tién hanh thuc hién phan tng. Khi thoi
gian phan Ung tang 1€n d¢ nhot dac trung va
hiéu suit phan tng tang 1én ro rét, cu thé hiéu
sudt phan tng tang tir 5.6% (sau 5h) 1én 62.5%
(sau 25h), d6 nhot cua san phdm phan (g
cling tang 1én tir 0.14 dén 0.22. Khi ta tiép tuc
kéo dai thoi gian phan {mg 1én 30 h, két qua
cho théy hiéu suit tdng chdm lén 64% va 46
nhét dac trung cta phan (ng khong tang 1én
nita ma c¢6 xu huéng 6n dinh.Tir két qua do do
nhét dic trung cia san phdm phanamg ching
to1 da xac dinh dugc trong lugng phan tir trung
binh ctia PLA nhu trong bang 1.
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Hinh 1. Anh hudng cua thoi gian phan tng dén hiéu sudt chuyén hoa va d6 nhét dac trung cia PLA.

Két qua hinh 1 cho thay hiéu suat va do dac
trung clia phan tmg phu thudc vio thoi gian tién
hanh thyc hién phan (ng. Khi thoi gian phan
ing tang lén d6 nhét dac trung va hiéu suét
phan img ting 1én rd rét, cu thé hiéu suit phan
ung ting tr 5.6% (sau Sh) 1&€n 62.5% (sau 25h),
d6 nhét cia san phdm phan (g ciing ting 1én
tir 0.14 dén 0.22. Khi ta tiép tuc kéo dai thoi

gian phan ung 1én 30 h, két qua cho thay hiéu
suét tang cham Ién 64% va d§ nhdt dac trung
cia phan ung khong ting lIén nira ma cé xu
hudng 6n dinh. T két qua do dd nhdt dac trung
clia san pham phan img ching t6i da xac dinh
dugc trong lugng phan tir trung binh cua PLA
nhu trong bang 1.

Bang 1. Anh huéng clia thoi gian phan img dén trong luong phan tir trung binh ctia PLA

Thoi gian phan ng Sh

10h  15h  20h 25h  30h

Trong lugng trung binh ctia PLA
M, [g/Mol].

4800 5680 7060 8000 8980 9010

Két qua bang 1 cho thdy trong lugng phén
tir trung binh ciia san phén ting cung thoi gian
phan mg va dat gi4 tri cao nhét sau 25h. Khi
tiép tuc kéo dai thoi gian phan iémg 1én 30h
trong lugng phan tir trung binh khéng tang 1én
nira ma cé xu huéng giam nhe. Tir két qua nay
ching t6i lwa chon thoi gian thich hop dé téng
hgp PLA 1a 25h.,

3.2. Anh heomg cua dp sudt t6i qud trinh tong
hop PLA

Mot day thi nghiém dugc thuc hién véi ky
hiéu tir P, dén Ps dé nghién ciru dnh huéng cua
ap sut dén hiéu suit chuyén hoa va trong lurgng
phén tir trung binh ciia PLA. Trong d6 néng d6
LA dugc giir ¢ dinh cho tit ca cac thi nghiém
12 0.5mol, ham lugng xtc tac SnCl, 1a 1% so
vai lugng LA, thoi gian thuc hién phan ung
trong 25h. Két qua nghién ciru anh hudng cua
ap sut téi qua trinh phan ung dugc trinh bay
trong bang 2
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Bang 2. Anh hudng ciia 4p suft téi hidu suat va va trong lugng phan tit trung binh ctia PLA

suatfmmHg] 760

600 500 300 200

Chi tiéu P) (P2) (P3) (P4 (PS)
Hiéu sudt [%] 162 307 364 505 653
TLPT trung binh [g¢/mol] 8980 9450 11210 13500 15130

Két qua bang 2 cho thdy ap sudt c6 anh
hwong 16n téi qua trinh phan ung, cu thé khi
giam ap suat cia phan ng tir 760mmHg xudng
200mmHg hiéu suit phan ung ting lén tir
16.2% lén 65.3% sau 25h tién hanh phan ung,
dong thoi trong lwong phan tir trung binh cla
PLA ciing tang lén tir 8980 dén 15130 g/mol.

3.3, Anh huong cia ham leong xiic tdac SnCI2
dén quda trinh phan umg

bé nghién ciru anh huong cua ham lugng

xtc tic SnCl, dén hiéu suét va trong luong phén
tir trung binh ciia phan (g, chiing t6i tién hanh
mét ddy thi nghiém, trong d6 tit ca cac diéu
kién dugc giir ¢d dinh nhu néng dd monome
phan Gng 1a 0.5mol, thdi gian thyc hién phan
ang la 25h, phan img duge tién hanh trong diéu
kién ap suat thuong. Ham leong xtc tac SnCl,
thay dbi tir 0,5% dén 3% so véi lugng LA. Két
qua khao sat anh hudng cta ham lugng xuc tac
qud trinh phan ing dugc trinh bay trong hinh 2:

D6 nhot m Hiéu sudt phan tng (%] H[%] 4
Tsp dic trung o PO nhét dic trung. )
023 1 T 7
L T 70
022+ T 6
L 4 60
0.21 1 T 33
L T 50
0.20 : = ; = ; 0
0 0.5 1.0 1.5 2.0 2.5

3.0
Ham lugng xtc téc [%]

Hinh 2. Anh huéng ctia him lugng xtic tac dén hidu suit chuyén héa va dg nhét dic trung ciia PLA.

Két qua thu duoc cho thiy hiéu suét chuyén
hoa cua phan Ung tang lén khi ham lugng xuc
tac tang lén, tuy nhién dé nhét san phim phan
img lai giam di. C6 thé giai thich hién tugng
nay nhu sau: Khi ham lugng xic tac ting 1én c6
nghia la cac trung tdm phan (g tang Ién do do6
téc do phan ung xay ra nhanh hon lam cho tang
hiéu sudt cia phan img, ddng thoi ndng do cia
monome phan tng lai giam di nhanh chéng dén

to1 trong lugng phan tir cia monome s€ giam di
di€u nay dugc thé hién rd vai viéc do nhdt cua
dung dich phan ung giam di tir 0.22 xudng con
0.21.

3.4. Anh huomg cua nong do monome LA dén
qua trinh phan ung.

Néng d6 cia LA duge chon dé tién hanh
phan {mg tir 0.5mol dén 1.5mol trong ing véi
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cac mau duge ky hiéu tir N1 dén NS. Céac diéu d6 nhét 1a nhu nhau cho tat ca cac thi nghiém.
kién thi nghiém dugc giir 6n dinh cho tat ca cac Két qua nghién ciru anh huréng cia ndng d6 LA
ndéng d6 nhu: Ham lugng chit xuc tac 1a 1%( dén qua trinh phan tng dugc trinh bay trong
tinh theo luong monome phan ung), thoi gian bang 3:

phan ung la 25h, thue hién phan ing trong diéu
kién ap sudt thuong. Quy trinh lay mau va do

Bang 3. Anh hudng ciia ndng d6 monome LA dén hiéu sudt va trong lugng phan tir cia PLA

Chi tiéu oy o) N b Ni -

Néng dg LA [mol] 0.5 0.75 1.0 1.25 15

Hiéu suat [%] 62.5 65.7 70.2 75.4 76.0

TLPT trung binh 8980 9120 10340 10510 10760

Két qua thu dugc cho thiy khi thay dbi diéu ki¢n phi hop trong nudc dé tong hop

néng dd monome LA, hiéu suit cua phan ng PLA.
cling thay ddi, tuy nhién hiéu suat tang lén Két qua phan tich ciu tric, tinh chat va
khong nhiéu. Hiéu suit cia phan (mg ting lén nghién ciru sy phan huy cia san pham PLA
tir 62.5% dén 76% khi ndng do LA ting tir tdng hop s& dugc chiing t3i trinh bay trong bai
0.5mol Ién 1.5mol. Trong khi dé trong lugng béo sau.

phan tir trung binh ctia polyme lai tang tir 8980
[én 10760 g/mol. Giai thich hién tugng nay

nhur sau: hing sb cin bing clia phan tmg tring Tai li¢u tham khao

ngung khéng phu thude vao ndng d6 monome

tham gia phan ung, do dé trong lugng phén tir [1] W. Tanzer, Biologich abbaubare, Polymer,
clia polyme khi phén (mg dat toi trang thai cin Dewag- Verlag Gesellschaft DVG, 1999.

béng ciing khong phu thude vao né‘)ng d6 cia [2] N. Narayanan, Roychoudhury, P.K. Srivastava.

A. Biotechnology Industry. Vol.7. 2, Isseu of
August 15 (2004).

[3] R.L Shogren, W.M. Doane, D. Garlotta,
Biodegradation of starch/polylactic acid/poly

monome. Tuy nhién, tbc do cua phan ung
trung ngung lai ty 1¢ thudn v&i védi ndng do cac
chét tham gia phan (g, cho nén néu tang ndng

dé monome thi thé’i‘ gian phan ing dé hé dat (hydroxy ester-cther) composite base in soil,
tdi trang thai cdn bang sé rit ngin lai va thu Polymer Degradation and Stability 79, 3 (2003)
duoc polyme c6 trong luong phan tir 16n. 405.

[4] A.R. Boccaccini, J.J. Blaker, V. Maquet,
Preparation and characterisation of poly

£, 1 A (lactide-co-glycolide) (PLGA) and PLGA/
oSGk 0D bioglass coizﬁosite tubular foam scaffolds for
. . tissue engineering applications. Materials

ba tong hop d‘{QC PLA bang phuong phap Science and Engineering C25 31(2005) 23.
tring ngung trire tiép trong dung dich, sir dung [5] D. Slawomir, G.L. Daniela, Waclaw. T,
SnCl, lam chat xic tic cho phan img. D3 Synthesis of Poly(L(+) lactic acid) by
nghién ciru cac yéu td anh hirdng tdi qua trinh polycondensation Method in solution, Fibres
phan tmg nhu: thoi gian, ap Suét, ham lugng and Textiles in Easterm Europe, October/

chét xuc tac, néng d6 nomome va chon lura cac Dretmntbg, Vel 1, N0k, 5 (005 68
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Investigation using the SnCl, for polycondenzation reaction
synthesis polylactic acid
Part A: The factors effect to synthesis process

Mai Van Tien, Pham The Trinh

Material Center, Institute of Industrial Chemistry Vietnam,
Cau Dien, Tu Liem, Hanoi, Vietnam

In this paper, SnCl, has been used as a catalyst for polylactic acid (PLA) polycondenzation
reaction synthesis. The factors affecting systhesis process such as concentrantion catalyst, solvent,
monomer, reaction time and temperature... were investigated. The structure, morphology of the
polymer were charaterized by the IR, DSC, NMR and SEM-image.



