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TOM TAT

Hén hop nhwa poly vinylchloride (PVC) va cellulose acetate (CA) c¢6 mit phu gia N- (phenyl amino)
maleimides d& co nhitng tinh nang tuyét voi la tang do On nhiét, do bén co, déng thot co hiéu qua tich cuc trong viée
giam thiéu 6 nhiém méi truong do CA 1a mot polymer c6 thé phan huy sinh hoc. Nhiét do hoa thuy tinh T, hay nhiét
do6 phéan hiy ban dau T, ctia hén hgp CA/PVC cao hon han PVC la do su hinh thanh ving két tinh trong PVC. Gi4 tri

mo dun Young va do bén co dudi su chiéu xa tia UV cua hdn hop CA/PVC ciing cao hon PVC do nhém NO, hinh
thanh lién két hydro véi cac nhém hydroxyl ctia vong glucopyranose ctia CA.

ABSTRACT

Blending of poly vinylchloride (PVC) and cellulose acetate (CA) in presence of N- (phenyl amino) maleimides
have great features such as: increasing thermal stability, mechanical properties and having a positive effect in
reducing environmental pollution by biodegradable cellulose acetate. These glass transition temperatures (Tg) and
mitial decomposition temperatures (To) of CA/PVC higher than Tg, To of PVC respectively due to the formation of
crystalline regions in PVC. Young’s modulus and mechanical properties under UV irradiation of CA/PVC are also
higher than those of PVC because of the effect of nitro groups formating hydrogen bonds with the hydroxyl groups
of the glucopyranose ring of CA.

1. LY THUYET

Hién nay, polyvinyl chloride (PVC) la mét trong nhiing loai nhua dugc st dung phd bién
rong rii, ding thu hai sau polyethylene (PE). Nhiing linh vuc Gng dung then chét cia PVC 1a xay
dung, san pham tiéu dung, bao bi, cac thiét bi dién va dién tir va giao thong van tai. Trong nganh
xay dung, PVC duoc sir dung rong rai ¢ dang 6ng, ong dan, phu kién va day cap vdi ti trong rat
16n. Tiép theo 1a l1inh vuc hang tiéu dung voi cac ung dung nhu dung cu noi tro, quﬁn 40 thé thao,
giay dép. Ung dung PVC trong linh vuc san xuit thiét bi dién va dién tir hay san xuat xe 0 t0,
dung cu y té dang c6 toc do phat trién rat cao.

PVC la polyme thuong duoc san xuat ¢ hai dang: ciing va mém. Polyme nay duoc st dung
nhiéu nho gia thap va hiéu qua cao so vdi cac san pham khac. Pac diém cta PVC la kha ning
khang nudc ciing nhu ngin can khi tét, 1a polymer vo dinh hinh, khong bén nhiét, kho phan huy.

PVC c6 do 6n dinh nhiét kha thap, dé bi dehydroclo hoa khi tiép xuc anh sang hay nhiét do
cao trong quy trinh san xuat hay st dung. Diéu nay c6 thé lam giam do bén co va thay doi tinh
chat vat li cia PVC. Su suy giam nay lién quan dén su cat mach va khau mach cua polymer. Cac
vi tri khuyét trong mach polymer tao nén su khong 6n dinh. Nhiing vi tri khuyét co thé tir nguyén
tr Clo trong nhom allyl hay nguyén tir Clo trong lién két voi cacbon bac 3 va ca dang cau tric
dau néi dau. Mat khac ciu triic vo dinh hinh ciia PVC ciing lam cho PVC khong thé lam viéc
nhiét do cao nén anh hudng dén do bén co hoc. Bén canh d6 no la loai polymer kho phan hiy
sinh hoc nén co thé gy 6 nhiém mai truong.
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Do d6 viéc tim kiém mot tac nhan c6 thé khac phuc nhitng nhuoc diém cua PVC déng thot
tang cuong kha nang phan hiy né la mot dé tai quan tdm dang ké hién nay. Cellulose acetate
(CA) 1a mot polymer duoc quan tdm dé tao hdn hop voi PVC do nd 1a mét polymer ban két tinh
c6 nghia no ciing c6 vung vo dinh hinh va c6 kha nang tu phan hily sinh hoc. Vi vy né c6 thé
tron 1an dong nhat véi PVC. Giam ham luong PVC thi giam chat thai cho méi truong, gia ting su
phan hiy sinh hoc ma van dam bao d6 bén co.

Hon nita, ta ciing biét CA ting do bén co, d6 6n nhiét khi cho thém phu gia N- (phenyl
amino) maleimides do n6 c6 nhom —NH c6 thé két hop véi nhom acetyl ciia CA dé ting cuong
cho phan ng hoa hoc [1]. Bén canh d6, N- (phenyl amino) maleimides ciing duoc xem la chat 6n
nhiét ctia PVC nén hudng nghién ctu 1a Iya chon chat phu gia N- (phenyl amino) maleimides b6
sung tinh ning cho hdn hop CA/PVC la can thiét.

Trong cac hudng nghién cuu thi quy trinh thuc hién cia Abir S. Abdel-Naby va cong su [2]
la moi nhat va dé thuc hién. Do d6 chung toi gidi thiéu nhiing két qua kha quan ma tac gia da
thuc hién duoc.

2. PHUONG PHAP THU'C HIEN

Mang (CA/PVC) dugc chuan bi bang cach hoa tan o n

CA trong PVC v6i sy c6 mat cuia THF. Dung dich nay
dugc siéu am trong 2 gio va sau do phu 1én dia thuy tinh
dé tao hon hop dong nhat. Lop mang hinh thanh khi dia
duoc lam khoé ¢ nhiét do phong.

Tron, siéu TH

Phu dia

Céch tao mang ghép c6 N- (phenyl amino)
maleimides thi tuong tu nhu trén nhung trong hon hop \l(
ban dau thi thém vao cac dong phan cua N- (phenyl Lam kho
amino) maleimides. C6 hai dang dong phan cua N-
(phenyl amino) maleimides dugc khdo sat la N- (phenyl
amino) maleimide [APhM] va N- (4-NO2 phenyl amino)
maleimide [4-(NO2)APhM].

Hinh 1: So d6 ché tao mang ghép CA/PVC
3. KET QUA
3.1. Phan tich sy 6n nhiét mang ghép CA/PVC
3.1.1. Nhiét do héa thiy tinh Tg

Hon hop polymer thuong duoc dic trung boi nhiét do hoa thuy tinh (Tg) va cac thanh phan
trong hon hop. Néu mét polymer dugc pha tron tir hai thanh phan thé hién mot Tg duy nhat thi
hén hop duoc coi nhu dat d6 tron 1an tot.

Bang 1 thé hién nhiét d6 chuyén thuy tinh cia mang CA, mang PVC va mang ghép
(CA/PVC) theo ti 18 khoi luong khac nhau. Nhiét d6 chuyén thily tinh ciia CA 1a 189,49°C trong
khi PVC 1a 86,68°C con gia tri Tg cua tat ca cac 10p mang ghép CA/PVC déu co gia tri nim
khoang giita gia tri cia CA va PVC. Diéu nay cho biét cic mang ghép co CA tao hdn hop voi
PVC trong ving vo dinh hinh va ty 16 tuong dbi giita ving két tinh va ving v6 dinh hinh trong
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mang ghép la khac nhau. Mang ghép ludn ludn két tinh nhiéu hon so véi PVC va it hon so voi
CA.

D6i voi mang ghép co thém 2% khbi luong N- (phenyl amino) maleimide trong hdn hop
(CA/PVC) (50:50) ta thay su gia taing Tg. Su gia ting rat dang ké trong truong hop [4-(NO2)
PhAM], c6 thé 1a do nhom NO, di hinh thanh lién két hydro v6i nhom hydroxyl cia CA lam gia
tang muc do két tinh ciia mang va gia tang gia tri nhiét do Tg.

Bang 1: Nhiét do chuyén thiy tinh T, cia mang ghép CA/PVC véi ti 1€ khéi lwong khic
nhau [2]

Mang ghép CA/PVC T, (°C)
CA 189,49
PVC 86,68
CA/PVC (30:70) 87.29
CA/PVC (50:50) 123.71
CA/PVC [4-(NO,)PhAM] 17938

3.1.2.Nhiét do phan hiy ban diu To

Phan tich nhiét trong lugng mau (CA/PVC) duoc thé hién & hinh 2 cho thady CA co nhiét do
phan hay To = 250 — 260°C (tuy thudc vao muc do thay thé va trong luong phan tir trung binh)
con PVC co nhiét do phan huy 1a To = 180°C.
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Hinh 2: Phan tich nhiét trong lwong ciia (a) CA, (b) PVC va cac mang ghép (CA/PVC) voi ti I¢
tron (c) (30:70), (d) (50:50).

Hinh 2 ciing thé hién rd rang mang ghép tir PVC voi CA cho két qua c¢6 su 6n dinh nhiét cao
hon so v6i PVC. Cac két qua phan tich nhiét trong luong thanh phan khac nhau ctia mang ghép
(CA/PVC) so voi mang PVC don va mang CA don cho thay nhiét do phan huy ban dau (T,) cua
tat ca cac mau hdn hop la cao hon PVC (180°C) va thap hon CA (250°C), diéu nay thé hién tat ca
cac mau ghép c6 mirc do két tinh cao hon PVC va thap hon CA, trong d6 nhan manh vai tro ctia
cac tinh thé trong viéc on dinh nhiét.

Hon niia, su gia ting ham luong CA trong mang ghép dan dén su gia tang gia tri ciia nhiét do
phan huy ban dau (To) cua mang ghép. Két qua cho thdy gia tri cia To cho mang ghép ti 18
(50:50) 1a (230°C) trong khi d6 (CA/PVC) (30:70) 1a (2200C).

Bang 2: Phan tich nhiét ciia mang CA, PVC va ciac mang hon hop tron ti 1é khic nhau [2]

| Thanh phan mang | T,(°C) \
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CA 250
PVC 180
CA/PVC (30:70) 220
CA/PVC (50:50) 230
CA/PVC+ PhAM (50:50) 235
CA/PVC+ 4(NO,)PhAM (50:50) | 240

Véi cac mang ghép c6 mat phu gia hitu co, N- (phenyl amino) maleimides [CA/(PVC +
PhAM)] va [CA/(PVC + 4-(NO2)PhAM)] c6 nhiét d6 To kha cao la 2350C va 2400C. N- (phenyl
amin) maleimides cho thay c6 kha nang thay thé cac nguyén tir khong on dinh Clo (khiém khuyét
cau trac) trong PVC thong qua cac nhom amin. Qua day ching to rang su c6 mit cua N- (phenyl
amino) maleimides lam tang d6 6n nhiét ctia mang ghép.

Hinh 2 va bang 2 ciing cho thay 16p mang ghép [CA/(PVC + 4-(NO2)PhAM)] (50:50) thé
hién su 6n dinh nhiét cao hon [CA/(PVC + PhAM)]. Piéu nay co thé 1a do kha ning cua cac
nhom nitro cta [4-(NO2)PhAM] hinh thanh lién két hydro véi cac nhém hydroxyl cua vong
glucopyranose ctia CA theo so d6 sau.
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Hinh 3: So do phan wrng cia PVC véi CA c6 mdt N- (4-nitrophenylamino) maleimide.
3.2. Dac tinh co hoc
3.2.1.Mo6 dun Young

Béng 3 cho thay tat ca cac mang hon hop CA/PVC ¢ mé dun Young cao hon PVC. M6 dun
Young ting khi gia ting thanh phan CA trong hdn hop, nghia la gia ting ty 1é két tinh trong PVC
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vo dinh hinh. Do d6 d6 dan hoi ctia hon hop sé& tang 1én. Nguoc lai tinh mém déo ciia mang hon
hop CA/PVC (theo ti 1é khac nhau), duoc thé hién bang d6 dan dai khi dut co gia tri ting lén khi
ham lugng PVC trong hdn hop ting 1én do ban chat vo dinh hinh PVC. Do d6 pha tron PVC véi
cellulose acetate CA dan dén tang tinh dan hoi va giam tinh mém déo clia no.

Hon nita, mau c6 ti 16 [CA/(PVC + 4-(NO2)PhAM)] (50:50) co gia tri md dun Young cao
hon va d6 dan dai khi dut thap hon so véi mau co ty 16 CA/PVC (50:50). Nhiing két qua nay phu
hop véi giai thich anh hudng cua cac nhom nitro trong viéc gia ting muc do két tinh cua 1op
mang do sy hinh thanh cac lién két hydro da thé hién so d6 phan ung trén.

Bang 3: Anh hudng ciia bire xa (UV) Ién tinh chit co hoc ciia CA va PVC va mang CA/PVC

.. | PVC CA CA/PVC (30:70) CA/PVC (50:50)
T.h ot M6 dun Moé dun Mo dun Mo dun
gian | Do dan dai Do dan dai Do dan dai Do dan dai

- o Young o Young o Young o Young
(@i0) | (%) MPa) | ) MPa) | ) MPa) | ) (MPa)
0 6,7 676 4,5 1500 5.8 800 4,9 1100
5 52 653 4,2 1480 5,6 786 4,7 1088
10 4.4 620 4,0 1450 5.4 770 4,5 1079
12 4,0 613 3,7 1430 5,0 760 4.4 1070

Bang 4: Anh huéng ciia bire xa (UV) 1én tinh chit co hoc ciia mang CA/PVC c¢6 N- (phenyl
amino) maleimides

[CA/PVCH+ PhAM] | [CA/PVC+ 4-(NO,PhAM]
Thot | (50:50) (50:50)
glan | po gan dai | MO AU s g qai | MO dun
(g10) %) Young %) Young

(MPa) (MPa)

0 4,87 1170 4,70 1250
5 4,79 1163 4,65 1243
10 4,61 1157 4,63 1235
12 4,50 1150 4,60 1228

3.2.2. Anh huéng ciia birc xa (UV)

Cac mau mang CA/PVC duogc chiéu tia UV bang dén thiy ngan voi budc song 250nm &
nhiét d6 phong trong khong khi dé nghién ctu su tac dong cta buc xa UV 1én d6 dan hoi ciing
nhu gia tri mé dun Young duoc thé hién trén bang 3. Qua do6 cho thay tat ca cac mang mat di do
mém déo theo thoi gian chiéu UV va giam gia tri dan hoi, nhung do giam cua noé it hon so voi 1op
mang PVC.

Chup ESEM mau [CA/(PVC + N- (phenyl amin))] va mang PVC duoc chiéu xa dén trong
khoang thoi gian (12 h) cho két qua mang PVC da bi hu hai dang ké trong khi cac mang két hop
[CA/(PVC + N- (phenyl amin))] van khong d6i dugc thé hién hinh 3.

Nhu vay mang (CA/PVC) véi su c6 mdt cia N- (phenyl amino) maleimides da cai thién
duoc tinh chat co hoc ké cé trude va sau chiéu xa UV so véi mang PVC.
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Hinh 3: Hinh ESEM ciia (a) PVC va (b) mang [CA / (PVC + PhAM)] (50:50) dwoc chiéu xa
UV trong 12 gio.

4. KET LUAN

Su két hop ctia CA/PVC voi sy c6 mit ciia N- (phenyl amino) maleimides cho thay tinh ning
vuot tréi hon han PVC. Pic biét 1a mang ghép [CA/PVC+ 4-(NO,)PhAM] (50:50) dat duoc gia
tri t6t nhat trong cac mau vé do bén co (md dun Young 1250 MPa) ciing nhu chiu duoc su tac
dong clia tia UV dong thoi lam ting d6 6n nhiét (T, = 179,8°C; T,=240°C). Do nhém nitro ctia
[4-(NO,)PhAM] hinh thanh lién két hydro véi cac nhom hydroxyl cia vong glucopyranose cuia
CA lam tang muc do két tinh. Nhu vay voi ti 1€ CA trong PVC 1a 50:50 sé lam giam dang ké ham
luong PVC néu tng dung lam san pham. Pay la tin hiéu dang mung vi nd sé giam thiéu tinh
trang 6 nhiém cuia cac san pham nhya khé phan huy nhu PVC. Dong thoi nghién ctu trén ciing
mo ra nhitng hudng phat trién siu hon trong tuong lai vé nhua kho phan huy.
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