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Abstract

This paper presents characterization, thermal properties and morphology of PLA/CS and PLA/CS/NIF composites
which were prepared by solution method using sonication. Infrared spectroscopy (IR), thermal gravimetric analysis
(TGA), differential scanning calorimetry (DSC), X-rays diffraction (XRD) and field emission scanning electron
microscopy (FESEM) were used to investigate the characterization, properties and morphology of the above
composites. The IR results showed that PLA, CS and NIF were interacted together by the dipole-dipole interactions and
hydrogen bond between NO,, NH, C=0, C-O-C groups of NIF and C=0, C-O-C, OH groups of PLA and NH,, C-O-C,
OH groups of CS. The thermal stability of PLA/CS/NIF composites was lower than that of PLA/CS composite and
decreased when increasing of NIF content. The melting temperature and relative crystalline of PLA/CS composite were
reduced remarkably as adding and raising NIF content. Relative crystalline of PLA/CS composite was higher than that
of PLA/CS/NIF composites. For PLA/CS/10 wt. % NIF, the CS and NIF phases were dispersed in PLA matrix with size
in the range of 100 to 300 nm. The raising NIF content led to the increasing in particle size and agglomeration of

dispersion phase in PLA matrix.
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1. MO PAU

Poly lactic axit (PLA) la mot polyeste no, c6 kha
ning phan hity sinh hoc va tai ché dudi tac dung ciia
enzym va céc vi sinh vat. La mot polyme than thién
v6oi moéi truong, PLA dugc st dung rong rai trong
nhiéu nganh va linh vuc khac nhau nhu cong nghiép
dét soi, san xuét bao bi va dic biét la trong linh vyc
y dugc [1-2].

Chitosan (CS) 1a mdt polyamin khong tan trong
nude ciing nhu hau hét cac dung méi hitu co nhung
tan dugc trong moi truong axit loang. Chitosan va
cac dan xuét ciia ching c6 nhiéu dic tinh quy nhu c6
hoat tinh khang ndm, khang khuan, c6 kha ning tyr
phan huy sinh hoc cao... [3]. Do vay, chitosan va
dan xut ctia ching duoc tmg dung trong nhiéu linh
vuc nhu y dugc, y sinh, nong nghiép, cong nghiép,
Xt Iy nudc thai va bdo v€ mdi truong...

Nifedipin (NIF) c6 tén khoa hoc: dimetyl 2,6-
dimetyl-4-(2-nitrophenyl)-1,4-dihydropyridin-3,5-
dicacboxylat, dang bot két tinh mau vang, diém
néng chdy tir 150-174 °C, tan kém trong nudc, dé
tan trong axeton, metanol... d& dang chuyén thanh
dan chit nitrosophenylpyridin [4-5]. NIF c6 tac dung

chéng ting huyét ap, chéng con dau thit nguc,
chéng bénh Raynaud.

Cho dén thoi diém nay, chi c6 mot sd cong trinh
nghién ctru vé vat liéu t6 hop PLA/CS mang thudc
da duoc cong bb. Mot sb tac gia di sir dung phuong
phap nhii trong dé ché tao hat nano CS/PLA mang
thuéc nhu D. Jeevitha va cong su da ché tao hat
nano CS/PLA mang thudc sbt rét [6], A. Dev va
cong su da ché tao hat nano CS/PLA chua thude
chita HIV [7], R. Nanda va cong sy da ché tao hat
nano CS-PLA/khoang sét mang thudc Paclitaxel (cO
kha nang chira tri ung thu) [8], M. Rajan va cong su
dd ché tao hat nano PLA-CS-gelatin mang thudc
chéng lao Rifampicin [9], M. Prabaharan va cong su
da ché tao vat liéu t6 hop CS/PLA/Ketoprofen bing
phuong phap dung dich [10]. Cac nghién ctru ché
tao, khao sat dic trung, tinh chit nhiét va hinh thai
cAu triic cia vat lidu to hop PLA/CS/NIF chua duoc
cong b trén thé gidi cling nhu & nudc ta. Chinh vi
vay, bai bao nay tap trung trinh bay cac két qua
nghién ctru ban dau vé to hop PLA/CS/NIF. Do la
tinh chét nhiét va hinh thai cdu tric cua mang té hop
PLA/CS/NIF ché tao bang phwong phap dung dich
¢6 hd trg siéu am.
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2.THUC NGHIEM

2.1.Hoba chat

Nhya polylactic axit (PLA) ¢ dang hat c6 tén
thuong mai la Nature Works@PLA polyme 2002D,
khéi lugng riéng 1,24 g/cm3, nhi¢t d0 ndéng chay
khoang 165-176 °C do hang NatureWorks LLC (Hoa
Ky) san xuét. Chitosan (CS) 1a san phim thuong mai
cia hang Sigma Aldrich (USA). Nifedipin (NIF)
dugc cung cap boi Vién Kiém nghiém thudc Trung
uong. Diclometan, etyl axetat, etanol 98 %, axit
axetic 99,5 % la san pham thuong mai cia Trung
Quéc.

2.2.Ché tao miu
2.2.1. Lam sach NIF

Can 2 g NIF, hoa tan trong 80 ml etanol. Khuay
dung dich trén may khuay tir trong 60 phut, loc loai
bo cac tap chét khong tan, thu dung dich sau loc va
d6 ra dia petri. Dé bay hoi dung méi etanol trong 2
ngay, sau d6 sdy chan khong o 80 °C trong 2 gio dén
khéi lugng khong d6i va thu duoc bot NIF sach.

2.2.2. Ché tao mang PLAICS

Hoa tan 0,4 g PLA trong 20 ml dung moi
diclometan. Ly 0,1g CS hoa tan trong 12,5 ml axit
axetic 1 % trén may khudy tir dén khi CS tan hoan
hoan. Sau d6, tron dung dich PLA véi dung dich CS
va khudy siéu am trong 5 phat. D6 hdn hop dung
dich ra dia petri, dé bay hoi ty nhién trong 48 gio,
sau d6 sdy chan khong & 30-35 °C thu dugc mang
vt liéu t6 hop PLA/CS.

Lam tuong ty nhu trén véi dung méi hoa tan CS
1a axit axetic 1 %, thay d6i dung méi diclometan hoa
tan PLA bang cloroform va etylaxetat (trong truong
hop str dung dung méi etylaxetat hoa tan PLA, dung
dich duoc khudy tron trén may khudy tir ¢ nhiét do
60-70 °C, thoi gian khoang 1-2 gi®) thu dugc céac
mau vat liéu t hop PLA/CS khac nhau.

2.2.3. Ché tao mang té hop PLA/CSINIF

Ché tao mang t6 hgp PLA/CS/NIF tuong tu qua
trinh ché tao mang td hop PLA/CS & trén, trong do6
NIF (10, 30 va 50 % khdi luong so véi khdi luong
PLA) dugc hoa tan cung PLA trong dung moi
diclometan, thu dwoc cac mang td hop
PLA/CS/NIF10 %kl, PLA/CS/NIF30 %kl va
PLA/CS/NIF50 %K.

Nguyén Thity Chinh va céng su

2.3. Cic phwong phap va thiét bi nghién ciru

o Phuwong phdp phé hong ngoai bién doi Fourier
(FTIR)

Phd FTIR cua NIF va cac mang td hop PLA/CS
va PLA/CS/NIF duoc ghi trén may phd hong ngoai
bién d6i Fourier Nexus (M) tai Vién K¥ thuat nhiét
ddi, Vién Han lam Khoa hoc va Cong nghé Viét
Nam vé&i s6 song 400-4000 cm™, d6 phan giai 8
cm™, sb 1an quét 16 lan.

e Phuwong phdp phdn tich nhiét khéi lwong (TGA) va
nhiét vi sai quét (DSC)

Tinh chat nhiét cia NIF va mang to hop
PLA/CS, PLA/CS/NIF dugc xac dinh trén thiét bi
DTG 60H va DSC-60 (Nhat Ban) tai Khoa Hoa hoc,
Truong Pai hoc Su pham Ha No6i véi toc dd gia
nhiét 10 °C/phut trong méi trueong khi argon tir nhiét
d6 phong t61 600 °C.

o Phuong phdp hién vi dién tr trwong phét Xxg
(FESEM)

Hinh thai cu trac cia NIF va c4c mang to hop
PLAJ/CS, PLA/CS/NIF dugc quan sat tir anh FESEM
chup bang may FESEM S- 4800, hang Hitachi (Nhat
Ban) tai Vién Vé sinh dich t& Trung wong. Mau &
dang mang duoc phu mot 16p platin méng dé dan
dién va chup trong moi truong khi nito.

e Phuwong phdp nhiéu Xa tia X (XRD)

Gian dd nhidu xa tia X cua mang t6 hop
PLA/CS va PLA/CS/NIF duoc ghi trén may D5005
cua hang Siemens tai Truong Pai hoc Khoa hoc tu
nhién, Pai hoc Québc gia Ha No6i voi budc nhay
0,03°, tir 5-70° & nhiét do phong voi anot dong.

3. KET QUA VA THAO LUAN

3.1. Luya chon dung méi ché tao mang té hep
PLA/CS va PLA/CS/NIF

Hinh 1 1a anh cta mang t6 hop PLA/CS khi hoa
tan CS trong axit axetic 1 %, sau d6 phdi tron voi
PLA trong cac dung mdi cloroform, diclometan va
etylaxetat (hinh 1a, 1b va 1c). Cé thé thay, khi dung
cac dung méi cloroform va diclometan mang c6 bé
mit phing min va khong bi v& vun nhu ding dung
moi etylaxetat. Sir dung dung moi diclometan, mang
t6 hop thu duoc co bé mit phing, min va sang rd
hon so véi sir dung dung méi cloroform.
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Hinh 2 1a anh FESEM cua mang t6 hop PLA/CS
ché tao tir dung méi cloroform va diclometan. R
rang 1a mang t6 hop PLA/CS ché tao tir dung méi
diclometan c6 cac hat CS phan tan kha dong déu
trong nén PLA, con mang to hgp PLA/CS ché tao tir
dung méi cloroform cé cdu triic khong ddng nhét,
PLA va CS tuong hop kém véi nhau, cac pha PLA
va CS phén tach nhau, cac hat CS ¢6 xu hudng két
tu v4i nhau. Nhu vay, dung moéi diclometan thich
hop hon d& ché tao mang t6 hop PLA/CS va
PLA/CS/NIF cho cac nghién ciru tiép theo.

Dung moi cloroform

Dung moi diclometan

Hinh 2: Anh FESEM ctia c4c mang t6 hop PLA/CS
trong cac dung méi khac nhau

3.2. Phé FTIR ciia mang té hgp PLA/CS va
PLA/CS/INIF

Hinh 3 trinh bay phd FTIR cua NIF, mang t6
hop PLA/CS va PLA/CS/NIF. Quan sat pho IR ciia
NIF c6 thé thiy cac pic dao dong hoa tri dic trung
cho nhém N-H xuét hién & 3330,12 cm™, nhém CH
vong & 3098,72 cm™, nhém CH; & 2935,82 cm™,
nhom C=0 ¢ 1684,47 cm™, nhdm C=C (vong) &
1645,79 cm™, nhém C-O-C ¢ 1118,22 va 1227.8
cm™. Ngoai ra, con xuét hién cac pic dic trung cho
dao dong bién dang cua nhom NH ¢ 1538,56 cm™,
nhém NO, ¢ 1529,01 ecm™, cac nhém CH,, CH; &
1435,11 cm™, 1347,46 cm™ [5]. Trén phd FTIR cua
mang t6 hop PLA/CS xuét hién cac pic dao dong
hoéa tri cia cac nhom dac trung: nhom C=0 ¢

I\ \

 Dung moi diclometan |

Hinh 1: Anh ciia mang t6 hgp PLA/CS ché tao trong cac dung mdi khac nhau
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1772,40 cm™, nhém C-O-C ¢ 1080,34 cm™ va cac
nhém —CHs, CH,, CH & 2996,86 cm™, 2950,21 va
2881,25 cm™ [6, 7]. Ngoai ra, con xuat hién pic dao
dong bién dang cua cac nhom —CH,, CH; ¢ 1451, 28
cm™va 1363,27 cm™. Vi tri cac pic hap thy cua cac
nhom lién két dic trung trong PLA, CS va NIF trong
mang t6 hop PLA/CS/NIF10%kl ¢6 su dich chuyén
nhe so v6i cac nhém twong mg trén pho IR cta NIF
va mang to hop PLA/CS. Cu thé pic dao dong dic
trung cho cac nhém C=0, NH, C-O-C trong mang t6
hop PLA/CS twong tng & 1772,40; 1577,81;
1080,34 cm™ dich chuyén lan luot vé vi tri 1752,82;
1526,60; 1086,88 cm™ trong mang t6 hop
PLA/CS/NIF (bang 1). Diéu nay chimg t6 NIF, CS
va PLA da tuwong tac v6i nhau bang céc twong tac
ludng cuc — ludng cuc va lién két hidro giita cac
nhom chitc C=0, NH, C-O trong PLA, CS véi cac
nhém C=0, N=0, N-H, C-O trong NIF. O day
khong quan sat dugc pic dac trung cia nhom OH va
NH trong CS va NIF trén phd FTIR cua cic mau
PLA/CS va PLA/CS/NIF 10 %kl co thé do ham
lugng NIF va CS dua vao thap.

Do truyén qua

3900 3400 2900 2400 1900 1400 900 400
S6 s6ng (cm)
—PLACS(l) ——PLA/CS/NIFI0®%KI(2) ——NIF(3)

Hinh 3: Phé FTIR cta NIF va cac mang td hop
PLA/CS, PLA/CS/NIF

Phd FTIR clia cic mau PLA/CS/NIF30 %kl va
PLA/CS/50 %kl tuong ty nhu phé IR cia mau
PLA/CS/NIF10 %Kkl nén khong trinh bay ¢ day ma
chi théng ké mot sé nhém chire dic trung ciia cac
mang nay ¢ bang 1. Co thé thdy ham luong NIF anh
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huong khong nhiéu dén tuong tac giita NIF, CS va
PLA vi s6 song ddc trung cho cac nhom chure tiéu
biéu trong cac mau 1a twong tu nhau.

Bang 1: Vi tri céc pic dao dong ddc trung ciia mot sd
nhom chtre trong NIF, cdc mang t6 hgp PLA/CS va

PLA/CS/NIF
Mau S song (cm™)
02\ | i [pLves S|P Pacs
Veso  |1684,47|1772,40|1752,82|1752,46 | 1752,02
veoc |1118,22/1080,34|1086,88|1086,77 | 1088,14
Swu |1538,56(1577,81|1526,60 | 1531,36 | 1529,69

3.3. Tinh chit nhiét ciia mang té6 hop PLA/CS va
PLA/CS/NIF

* TGA

Hinh 4 1a gian d6 phan tich nhiét khdi luong
(TGA) cia NIF va mang t6 hop PLA/CS,
PLA/CS/NIF. Quan sat cac duong TG clia cic mau
cho thdy, tir nhiét do phong dén 220-230 °C, tat ca
cac mau khao sat bi mat khdi luong khong dang ké.
NIF co nhiét do bat dau phan hiy (Tonse) nho nhat
trong sb cac mau duoc khao sat (bang 2). O nhiét do
300 °C, NIF mat khdi luong dén 82 %, diéu do
chimg to NIF 1a chat kém bén nhiét. Quan sat cac
duong TG cia ciac miu co thé thiy, cac duong TG
cia mang t6 hop PLA/CS tuong tu v6i duong TG
cia PLA/CS/NIF. O nhiét d6 16n hon 320 °C, miu
PLA/CS/NIF10 %kl mat khéi lwong nhé hon so véi
miu PLA/CS & cing mdt nhiét d6 khao sat. Diéu
nay co6 thé do sy twong tac gitta NIF, CS va PLA
dugc cai thién dang ké & ti 1é nay nho NIF phan tan
dong déu trong mang t6 hgp PLA/CS. Tuy nhién,
khi ting ham luong NIF 1én 50 %k, mat khdi luong
mAu theo nhiét do tang do NIF 1a chit kém bén nhiét
va NIF phan bd khong dong déu trong cac polyme.
Cac miu PLA/CS va PLA/CS/NIF 10 %Kkl bi phan
hay hoan toan & nhiét do 500 °C. O 500 °C, khbi
lugng mau PLA/CS/50 %kl NIF con lai khoang 3 %.
Day co6 thé 1a phan NIF chua bi phan huy hét.

Hinh 5 biéu dién duong vi phan DrTGA-nhiét
d6 cua cac mang t6 hop PLA/CS va PLA/CS/NIF.
Mang PLA/CS bét dau phan huy nhiét va mét khéi
luong & 269,52 °C va nhiét d6 & d6 tbc do phan hity
mau cyc dai (Tha) 12 361,69 °C [11, 12]. Mang t&
hop PLA/CS/NIF10 %kl bit dau phan hay & 301,96
°C VA Tmax & 365,73 °C. Mang td hop PLA/CS/NIF50
%kl bat dau phan hity nhiét & 223,98 °C VA Tyex &

Nguyén Thity Chinh va céng su

350,69 °C. Tir hinh 5, c6 thé thdy pic ddc trung cho
tbc d6 phan hiy cia mau PLA/CS/NIF10 %kl rong
hon so voi pic twong tng trén duong DrTGA cua
mau PLA/CS. Su ting gi4 tri nhiét do bat dau phan
hily va Tpax cia mau PLA/CS/NIF10 %kl so véi
mau PLA/CS chimg t6 mau PLA/CS/NIF10 %Kkl bén
nhiét hon so voi mau PLA/CS. Piéu nay chi c¢6 thé
giai thich boi sy tuong tac tot gitra NIF véi PLA va
CS nhu da trinh bay ¢ muc 3.2. Do ham lugng NIF
nho nén khong quan sat duogc gia tri Tmgy Ung voi sy
phan hity ctia NIF trong mau PLA/CS/NIF10 %K.
Mau PLA/CS/NIF50 %kl c6 2 gia tri Ty, trong d6
Tmaxe Ung voi nhiét do phan hiy cuc dai ciia NIF,
Tmaxe Ung voi nhiét d6 phan hiy cuc dai cia PLA.
Do NIF 14 hop chat kém bén nhiét, dong thdi, & ham
lugng 16n cac hat NIF két tu lai v6i nhau dé hinh
thanh cac khuyét tat bén trong mang t6 hop
PLA/CS/NIF. Vi viy, khi dua NIF vao mau PLA/CS
v6i ham lwong NIF 16n (50%kl), mang t6 hop
PLA/CS dé bi phan huy nhiét hon (thé hién ¢ su
giam nhiét do bat dau phan huy cling nhu gia tri
Timaxz S0 vOi mau PLA/CS (bang 2).
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Hinh 4: Gian d6 TGA ciia NIF, cac mang t6 hop
PLA/CS va PLA/CS/NIF

DrTGA (mg/sec) Nhiét & (°C)
S1E-17 g
-0.005 ( 100 200 3 300
-0.01 -
-0015
—NIF(1)
-0.02
——PLA/CS(2)
-0.025
—PL A/CS/NIF10%k
003 - LA/CS okl
20.035 ——PLA/CS/NIF50%0kl

Hinh 5: Gian d6 Dr-TGA cuia NIF, c4c mang t6 hop
PLA/CS va PLA/CS/NIF
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Bdng 2: Céc dic trung nhiét ciia NIF va cac mang to
hop PLA/CS, PLA/CS/NIF

X T X T X
Mau Tonset (OC) (cr)n(a:)l (95)2

NIF 214,82 293,73 -
PLA/CS 269,52 - 361,69
PLA/CS/NIF10 301,96 - 365,73
PLA/CS/NIF50 223,98 296,47 350,59

Hinh 6 1a gian d6 DSC cua cac mang to hop
PLA/CS, PLA/CS/NIF. Trén gian dd DSC cua NIF
xuat hién mot pic thu nhiét & 179,08 °C dic trung
cho sy ndng chay cta NIF nén khong trinh bay &
day. C6 thé quan sat thay nhiét do thuy tinh hoa (T,)
va nhiét do ndng chay (Ty) tng v6i hai pic thu nhiét
trén gian dd DSC cua cac mang té hop PLA/CS va
PLA/CS/NIF [13-15]. C6 thé thdy T, va T, cua
mang t6 hgp PLA/CS/NIF déu dich chuyén vé phia
nhiét d0 nho hon so véi cac gia tri tuong Gng cla
mau PLA/CS va giam khi ting ham lugng NIF trong
mau. Ngoai ra, cac pic ddc trung cho sy chuyén thiy
tinh hoa hay néng chay cia mang t6 hop chira NIF
déu co dang tu hon so v6i mang té hop PLA/CS.
Diéu nay c6 thé do NIF chii yéu 1a chat v6 dinh hinh,
vi vay, khi ting ham luong NIF trong mau s& lam
giam d6 bén nhiét cling nhu giam do6 két tinh tuong
dbi ctia mang t6 hop (bang 3). Két qua nay phu hop
v6i két qua phan tich TGA di trinh bay & trén.

Bdng 3: Pic trung DSC ciia NIF va cac mang t6 hop
PLA/CS va PLA/CS/NIF

x T, T AHp | e
Mau o) | ) | @lg) | ()
NIF - 179,08 - -
PLA/CS 69,3 | 165,98 | 15,35 16,49
PLA/CS/NIF10%kl | 68,8 | 156,76 | 11,21 | 12,04
PLA/CS/NIF50%KkI | 67,4 | 150,18 | 9,07 | 9,70

" % (%) = AHp, x100/AHy, trong d6 AH," 1a nhiét két tinh
chuan cta PLA (93,1 J/g) [11].T: nhiét d6 thuy tinh héa;
Tm: nhiét do nong chay; AHy,: Entanpy qua trinh chay.

Hinh 7: Anh FESEM cua (a) NIF; cac mang t6 hop (b) PLA/CS; (c) PLA/CS/NIF10; (d) PLA/CS/NIF50

3.5. Gin dé nhiéu xa tia X (XRD) ,
Hinh 8 1a gian d6 XRD cua cac mang td6 hop

Tinh chdt nhiét va hinh thdi cdu triic...

DSC (mW)

18 -
16

14 & ——PLA/CS/NIF10%kI (2)
12
10 - ——PLA/CS/NIF50%k1 (3)
8

——PLA/CS(1)
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I L
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Thunhiét Nhiét d§ (°C)

Hinh 6: Gian d6 DSC ciia cAc mang t6 hop PLA/CS
va PLA/CS/NIF

3.4. Hinh thai cAu tric ciia mang t6 hgp PLA/CS
va PLA/CS/NIF

Hinh 7 1a 4nh FESEM chup bé mit cua cac mau
NIF, mang t6 hop PLA/CS, PLA/CS/NIF10%kI va
PLA/CS/NIF50%KI. Cé thé thay cac hat NIF ¢6 kich
thude khong dong déu va chi c6 mot sb it cac hat
NIF ¢6 kich thudc dao dong tir 100 dén 500 nm.
Phan 16n cac hat NIF két tu v&i nhau do cac tuong
tac hidro gitta cac phan tir NIF va kich thudc cua
NIF c¢6 thé 1én téi 5-6 um (hinh 7a). CS phan tan
kém vao nén PLA trong mang to hop PLA/CS, cac
hat CS ¢6 xu hudng két tu voi nhau, kich thude 1én
toi 500 nm-1 pm (hinh 7b). Quan sat anh FESEM
ctia cac mang t6 hop PLA/CS/NIF v6i ham lugng 10
%kl NIF, c6 thé thiy su phan tan cua NIF, CS va
PLA dugc cai thién rd rét, pha phan tan (CS va NIF)
c6 kich thudce tir 100-300 nm (hinh 7c). Tuy nhién,
khi tang ham lugng NIF 1én 50 %kl, NIF, CS va
PLA phan tan khong ddng déu, pha phén tan két tu
lai v&i nhau tao ra cac 16 tréng va khuyét tat bén
trong mang t6 hop (hinh 7d).

\0“‘”

PLA/CS va PLA/CS/NIF10 %kI. )
RO rang 1a pic dac trung cho vung két tinh cia
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PLA trong mau PLA/CS xuét hién ¢ d = 5,304 A véi
hinh dang nhon, cudng do 16n. Két qud nay tuong tu
nhu két qua ctia V. S. Giita Silverajah va cong sy da
cong bd & tai lidu [16]. Pic ddc trung cho ving két
tinh ciia NIF trong mau PLA/CS/NIF10 %kl duoc
quan sat thdy & d = 4,135 A v6i cuong d6 nho. Dicu
d6 cho thdy NIF c¢6 d6 két tinh nho [17]. Cudng do
clia pic dic trung cho ving két tinh ctia PLA trong
mau PLA/CS/NIF10 %kl giam dang ké khi so sanh
véi cuong do pic twong ng ciia miu PLA trong
mang t6 hop PLA/CS, tuy nhién, vi tri pic khong
thay d6i. Két qua 1a viing két tinh trong mang t6 hop
PLA/CS/NIF10 %kl giam. Diéu nay pht hop voi két
qua phan tich DSC & trén.
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=] — PLA/CS/NIF10%kl (2)
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Hinh 8: Gian d6 XRD cuia c&c mang t6 hop PLA/CS
va PLA/CS/NIF10 %Kkl

4. KET LUAN

Dung méi thich hop dé ché tao mang t6 hop
PLA/CS/NIF la diclometan. Sy dich chuyén cac pic
déc trung cta cac nhom nguyén tur trong PLA, CS va
NIF so v6i pic twong tmg trén phd FTIR cta NIF, t6
hop PLA/CS va PLA/CS/NIF cho thay PLA, CS va
NIF da twong tic v6i nhau. Do bén nhiét cia mang
t6 hop PLA/CS/NIF nh6 hon so véi PLA va mang to
hgp PLA/CS. Nhiét do thuy tinh hoéa va nhiét do
néng chay cua mang t6 hop PLA/CS/NIF dich
chuyén vé phia nhiét do nho hon so véi cac nhiét do
trong Ung ctia mang té hop PLA/CS va giam khi
taing ham luong NIF trong mang t& hop. Anh
FESEM cho thiy pha phan tan (CS va NIF) trong
nén PLA c6 kich thuéc tir 100-300 nm. Gidn dd
DSC va XRD déu cho thiy do két tinh twong dbi cua
mang t6 hop PLA/CS/NIF giam so véi mang to hop
PLA/CS.

Loi eam on. Dé tai dwoc hoan thanh dudi sw ho tro
kinh phi ciia Quy phat trién Khoa hoc va Céng nghé
Viét Nam (Pé tai nghién citu co ban dinh huéng img
dung, giai doan 2013-2016, md s6 PT.NCCB-
PHUD.2012-G/09) va hé tro kinh phi cia Vién Han

Nguyén Thity Chinh va céng su

lam Khoa hoc va Cong nghé Viét Nam danh cho can
bo khoa hoc tré nam 2014.
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