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Nghlen ciru nay khao sat su tac djng cia hén h0’p titan dioxit (TiO,) va benzophenon (BP) 1én sw phan huay
mang polyethylen ty trong thip (LDPE) trong méi trwong UV nhin tao va dwdi anh sang mat troi. LDPE dugc
phéi tron véi hdn hop cia polyethylen co-vmyl acetat (EVA) va cac chét khoi mao quang héa bang phuong
phap tron néng chay. Hinh thai cu tric va tinh chit co hoc cia mang LDPE trugc va sau khi tlep xuc voi dnh
sang mat troi trong 3 thang dwgc xdc dinh thong qua kinh hlen vi dién tir quet (SEM), quang phd hong ngoai
(FTIR) va klem tra tinh chat co ly Két qua cho thay, ty 1¢ toi wu ciia TiO, va BP 1a 1/3 (wt%) dwoc xac dinh
thong qua chi sb cacbonyl (CI) ctia mang trong moi trudng UV nhén tao & 72 gio. Mang LDPE c6 chira 4,5 phr
EVAva 0,5 phr cac chit quang héa TiO,/BP (1/3) bi phan hiy nhanh nhit dwéi anh sang mit troi. CI cia mang
¢0 chura cac chit phu gia ting dan theo thol gian va cao hon dang ké so v6i mang LDPE ban dau. Ngoai ra, dj
két tinh tidng va nhiét d) phan hiy giam duge thé hién lan lwgt thong qua dir liéu DSC va phan tich TGA khang
dinh ring, TiO, va BP ¢6 vai tro quan trgng trong viéc thic diy qua trinh phan hiy mang LDPE.

Tir khéa: BP, chi s6 cacbonyl, phin hiiy quang héa, polyethylen, titan dioxit.
Chi 56 phin logi 2.4

THE EFFECT OF TITAN DIOXIDE AND | M© 44t

BENZOPHENONE ON PHOTOCHEMICAL Polyethylen (PE) ‘1a ‘mot trong nhimg
DEGRADATION OF LOW DENSITY polyme duge gir dung rong 1@ frong finh vie
ao bi bdi nhiéu vu diém noi bat nhu kha nang
POLYETHYLENE FILMS kéo mang mong, do gidn dai kha t6t va co tinh
chéng thim t6t. Do do, nhu cau st dung PE
ngay cang cao, trong khi viéc phan huy bao bi
Photochemical degradation ability of LDPE films  phai mat thoi gian rat dai va tiéu ton nhiéu ning
has been investigated by the addition of titan dioxide = luong. Vi vay, viéc nghién ctru ra nhitng loai
(TiO,) and benzophenone (BP). Masterbatchs based  bao b1 nhua co kha nang phan huy sinh hoc la
on LDPE mixed with ethylene vinyl acetate (EVA) = 5t van dé cap thiét gop phan gidi quyét tinh
and photochemical additives have been synthesized  {r3no ¢ nhiém moi truong do chét thai nhya.
by melt method, and the mixture has been exposed to
sunlight in three months or UV light for 72 hours. The
physico-chemical properties of masterbatchs have been
characterized by SEM, FTIR, DSC, TGA and mechanical
testing. The result has shown that LDPE films containing
4.5 phr of EVA and 0.5 phr of photochemical additives
(TiO,/BP = 1/3 (wt.%)) is degraded at the highest rate

under sunlight conditions.

Summary

C6 hai giai phap duoc dua ra cho van dé nay,
thir nhat I thém phu gia c6 kha nang phan huy
vao mang PE nham ting tdc d6 phan hay cho
mang nhu: tinh bt déo (thermoplastic starch-
TPS) [1], PLA (polylactic acid) [2], PHB
(polyhydroxy butylene) [3]... Tuy nhién, nhugc
diém cua cac phuong phap nay 1a gia thanh rat
cao va tinh chat co 1y chua duoc dam bao trong
Keywords: BP, carbonyl index, LDPE, photochemical = quj trinh st dung. Tht hai 1a st dung cac chét
degradation, TiO , phu gia oxy hoa nhu cac ligan kim loai chuyén
Classification number 2.4 tlep va cac oxit klrn loai dé thac day su phan
huy cta PE. C6 rat nhidu ion kim loai chuyén
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tiép dugc str dung dé khoi mao cho qua trinh phan huy
quang hoa hoéc oxy hoa ctia PE nhu Co [4, 5], Fe - Ca
[6] va Mn - Fe - Co [7] hay oxit kim loai nhu TiO, [8].

Trong nhitng ndm gan day, cac nha nghién ctru da chi
ra rang hoat tinh ctia dat sét montmorillonit (MMT)
dugc bién tinh boi amonium alkyl ciing c6 thé 1am chat
khoi mao oxy héa, hd tro cho su phan hity caa PE [9].
Dbay la nguyén liu gia ré va than thién véi moi trudng.
Tuy nhién, viéc st dung MMT anh hudng dén tinh
chat co hoc va tinh wa nudc cia PE do MMT phan tan
kém trong PE nén. Do d6, viéc nghién ctru tim ra cac
chat phu gia dic biét thay thé khong chi phan tan tdt
trong nhya PE ma con bao dam dugc céc tinh chat ciia
n6 khi st dung 13 can thiét.

Qua cc tai lidu cho thiy, cac chat phu gia co nguon
goc tir céc ion kim loai chuyén tiép cho két qua rat tot
dbi voi su phan hiy cua PE. Tuy nhién, chung co6 thé
gdy 6 nhiém moi truong. Trong khi do, TiO2 la mot
trong nhﬁ’ng oxit kim loai khong doc hai va khong
gdy 6 nhiém moi trudng, dugc sir dung rong rai trong
nganh céng nghiép nhu mot chit tao mau trang trong
bao bi va son. Mot s6 nghién ctu di cho két qua vé
khd nang khoi mao phdn ng quang hoa cua TiO,
cho PE [10] va polypropylen [8] nhung hiéu qua cua
ching khong cao. Cac nha nghién ciru ¢ gang dé cai
thi¢én hoat tinh cua TiO, bang cach bién tinh ching véi
sunfat [11] hay TiO, duoc pht canxi photphat két hop
v6i poly ethylene 0x1t (PEO) ing dung trong phan huay
mang polypropylene [12] hodc st dung TiO, ket hop
v6i EVA trong phdi tron voi PE [13]. Ho cho rang cic
polyme wa nudc nhu PEO va poly vinyl acetate (PVA)
s& hd trg phan tmg khoi mao quang hoa ctia TiO, [14,
15]. Hon nita, su c6 mat cua loai polyme nay cai thién
dang ké kha ning tuong tac giita TiO, va polyme nén.

Dé giai quyét van dé vé hoat tinh cta TiO,, cac nha
nghién ctru Thai Lan [8] da két ho‘p TiO, v6i BP va
nghién ctru kha ning khoi mao ctia hon hop trong dung
moi hexan va benzen. Két qua cho thiy, hiéu qua khoi
mao ctia hdn hop gép 5 1an so vai TiO, tinh khiét hodc
BP tinh khiét. Do d6 trong nghién cu'u nay, chung t6i
str dung TiO, va BP nhu chat phu gla khoi mao phan
ung phan huy, két hop v6i EVA dé phdi tron trong bao
bi LDPE va khao sat sy phan hiy cia mang trong 3
thang phoi mau ty nhién.

Vat lieu va phwong phap nghién cuu
Vit liéu
Nhua LDPE (2426H- Lyondellbasell) c6 khdi

lugng riéng d = 0,925 g/cm’, chi s6 chay (MI) 1a 1,9
2/10 phtt, nhiét d6 gia cong nam trong khoang tir 160

TAP CHI

HOA HOC

ONG NGHE /¢l o 261 112015

dén 200°C, dugc cung cap bai Cong ty TNHH A Chau
(Viét Nam). Nhya EVA c¢6 ham luwong vinyl acetat
18%, khéi lugng riéng d = 0,935 g/cm? va chi s6 chay
2,0 g/10 phat. TiO, (Ti-Pure®R902*, Dupont) véi do
tinh khiét 93%, leh thude hat trung binh 0,405 um,
khoang 90% c6 ciu trac tinh thé & dang rutil. BP c6
dang ran mau tréng, d tinh khiét > 95%, nhiét d6 nong
chay tir 47 dén 49°C, nhiét do soi khoang 305°C, khoi
lwong phén tir1a 182,2 g, khdi lwong riéng khoang 1,11
g/cm? (Trung Qudc).

Phuong phdp tao miu

Tong hop phu gia quang héa: EVA va phu gia
quang héa (TiO, va BP) duogc pha tron trén may Haake
PolyDrive VO’l nhiéu thanh phan ty 1& khac nhau sau
khi dugc say dén khdi luong khong doi ¢ 60°C (bang
1). Tét ca cac thanh phan duoc tron 13n cing mot lac &
120°C véi tbe do 80 vong/phit trong 10 phut. Sau do,
hdn hop dugce ép, cit thanh miéng nho (0,5-2 cm?) va
sdy kho & 60°C trong 24 gid.

Béng 1 thanh phan ty I ciia EVA, TiO, va BP trong hén hop

STT EVA (wt%) TiO, (Wt%) BP (wt%) TiO,/BP
1 90 0 10 -
2 90 2,5 7,5 173
3 90 5 5 1/1
4 90 7,5 2,5 3/1
5 90 10 0

Téong hop mang LDPE chita phy gia: nhya LDPE
va hdn hop phu gia dugc sy kho & 60°C dén khoi
lwong khong dbi trude khi sir dung. Mang LDPE chira
hdn hop phu gia duoc tao thanh bang phuong phap dun
thoi trong may tron Haake Rheomex PTW16 v6i thong
s6 (L/D = 25/1) ¢6 dudong kinh 19 mm. Nhiét do trong
vung nap li¢u 1a 150°C; ving nén 1a 165°C, vung chay
1a 175°C va vung dun 1a 190°C. 100 g LDPE s¢ chira 5
g phu gia (ty 1€ gifra cac chit EVA, Ti(,)2 va BP trong
phu gia duoc thé hién trong bang 2), tat ca cac mang
thu dugc c6 do day khoang 25-40 um va duoc luu tri
0 nhiét d¢ phong.

Bang 2: 1y 1é thanh phdn ciia cdc chdt phu gia trong mang LDPE

Miu |LDPE| EVA | TiO, | BP |TiO/BP=3/1| TiO/BP=11 | TiO/BP=13

P 100

ET 100 | 45 | 05

EB 100 | 45 | - | 03

45ET3 | 100 | 45 | - - 05

45ET2 | 100 | 45 | - - - 05

45ETL| 100 | 45 | - - - - 05

4ETI | 100 | 4 - - - - 1

3SETL| 100 | 35 | - - - - 15
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Phwong phap phan tich

C6 2 phuong phap khao sat sy phan hiy cua mang,
thtr nhét 1a cac mang dugc st dung dé khao sat ty 1é
ham lugng cua TiO, va BP trong LDPE, dugc tién
hanh phan huy trong may do l1ao hoa thoi tiét Solarbox
1.500, str dung den xenon 2.500 W véi cuong do sang
550 W/m? trong vung budc séng 300-800 nm. Nhiét do
luén duoc duy tri & 40°C va d6 am twong doi 1a 60%.
Tht hai la cac mang s€ dugc phoi ngoai troi tai Trung
tam KV thuat nhya - cao su va Pao tao quan ly nang
lwong TP Hb Chi Minh lién tuc trong 3 thang, nhiét d6
trung binh khoang 25°C (dém) dén 38°C (ngay), d6 4m
twong dbi trung binh 60-80% (duoc do bai may do do
am va cam bién nhiét d6). Mau duoc dit phoi dudi anh
néng theo chuin ASTM D1435-99, nghiéng 1 mét goc
45° so v6i mat dat huéng vé phia tdy nam. Cac mau s&
duogc phén tich tinh chat co 1y sau mdi 4 tuan va xéac
dinh chi s§ CI sau mdi 2 tudn. Trudce khi xac dinh tinh
chat, mau mang dugc rira sach 3 1an trong nudc cit va
sdy kho & 50°C dé loai bo byi ban ngoai troi.

Chi s6 CI 1a thong sb thé hién kha nang hinh thanh
lién két C=0 trong cac nhom chuc este, lacton, xeton
va axit cacboxylic, 1 nhitng san pham cta qua trinh
phan hily mang polyme. Chi sé CI duoc tinh theo cong
thirc sau [9].

Cl = A1717
A1464
Trong d6: A, 1a d6 hép phu & budc séng 1,717

cm’!, dac trung cho dao dong kéo cua lién két C=0;
A ., 1a do hap phu O budc song 1,464 cm’!, dac trung
cho dao dong cat kéo cia nhoém -CH.-.

Cac mang sau khi dugc phoi lao hoa duge xac dinh
céu truc thong qua FTIR, xé4c dinh sy thay d6i cau trac
hinh thai bé mit bang quan sat anh SEM, tinh chat co
ly duoc xac dinh thong qua d6 bén kéo va do gian dai,
xéc dinh tinh chat nhiét thong qua TGA va do két tinh
thong qua DSC.

Do két tinh ctia cac mau mang dugc xac dinh thong

qua cong thtrc:

_ AHf
~ AHf %

Xc X 100%

Trong dé: AHf 1a gié tri enthalpy ctia mau va AHf*
1a gi4 tri enthalpy néng chay cua PE tinh khiét va c6
gia tri bang 277,1 J/g [13].
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Két qua va thao luan

Anh hwéng ciia ty 1¢ TiO, va BP lén sy phin huy
ciia mang LDPE

Phd FTIR dugc sir dung dé xac dinh cau trac va
thanh phan cic nhom chirc cia mang LDPE chira 5
phr hon hop ctiia EVA va phu gia quang hda trudc va
sau khi 130 hoa 72 gio (hinh 1). Pic tinh phd co ban
ctia LDPE gbm c6 ving phd chinh gom pic dao dong
ciia nhom C-H & 2.800-2.900 cm, pic dao dong cit
kéo cua nhom -CH,- ¢ 1,464 cm™' va dao dong cua day
-CH,- 6 722 cm™. Trong khi do, dac tinh pho FTIR
ctia thanh phan nhom vinyl acetate c6 trong EVA duoc
thé hién & cac pic 1,740 cm (dao dong kéo gidn cua
nhém CO este), 1,242 cm™! 1a dao dong kéo gian doi
xung cua nhom C-O-C va 1.021 em™' dac trung cho dao
dong kéo gidn bit d6i ximg cua C-O-C duoc thé hién
trong hinh 1.
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Hinh 1: ph(f FTIR ciia mdu 4,5ETI truwede va sau khi bi ldo héa
trong may Solarbox 1.500 trong 72 gio

Sau khi 130 hoa, ngoai nhitng pic can ban cua EVA
va LDPE néu trén, phd FTIR ctia mang con c¢6 sy xudt
hién mot pic ¢ 1,717 em’!, day la pic dac trung cho
dao dong kéo gidn cia nhoém C=0 trong xeton. Diéu
nay chirng t6 sau khi 130 hoa, mang d xuat hién thanh
phan moi 1a xeton hodc andehyt, mot san pham cua
qua trinh phan huy quang héa [16].

D6i v6i 2 mu ET chi chira TiO, va EB chi chtra
BP, mang chira BP cho két qua tang chi so CO cao hon
mang chtra TiO, dugc thé hién trong bang 3, chung to
hiéu qua oxy hoa ctia BP tot hon TiO,. Diéu nay dugc
giai thich la do TiO, dong vai tro chu yéu tao ra nhirng
g6c tu do dau tién cho polyme (R*), khéi dau cho qua
trinh phéan hity polyme. Cac gdc tu do nay s& 1y H trén
mach cacbon chinh dé tao thanh gdc tu do trén mach
chinh, két hop véi O, hinh thanh hydroperoxit, tiép tuc
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loai H,O hinh thanh céc xeton. Trong khi d6, cac phan
tir BP hoat dong nhu mot chéat hip thy ning luong anh
sang & trang thai bén va tao thanh trang thai kich thich.
Nang luong dugc luu trit trong trang thai kich thich c6
thé chuyén sang cac phén tir khac va tao nén phan tng
quang hoa xa hon [13]. BP va dan xuét cua né tuong
tac v6i anh sang thong qua co ché Norrish II (hinh
2). Co ché Norrish II chu yéu thuc hién duogc trén cac
keton c6 sin dé tao ra cac nhom chirc chira CO khéc.

Norrish I

0
_CHZCHZ_H_CHZCHZ_ —> —CH, CH,— (" + —cH, CH}

I(I) Norrish IT 0
—CH, CH,—C—CH,CH,— — —(H, CHz—g—CH3 + CH,=CH,—

Hinh 2: co ché cdt mach xeton theo Norrish I va II

Do d6 ¢6 thé du doén ring, su két hop gitra TiO,
va BP s€ lam tang kha nang oxy quang hoéa cua vat
lidu. Két qua thuc nghiém da ching minh dugc diéu
nay, khi két hop TiO, va BP & cdc ty 1€ khac nhau thi
dd chénh I¢ch chi s6 CO deu cao hon mang khong ket
hop. Trong do, ty 1€ cua TiO, va BP 1a 1/3 trong mang
4,5ET1 cho két qua tang chi s6 CO cao nhat. CO cua
mau 4,5ET1 ting 33,07% so véi mang ET va ting
22,46% so voi mang EB (bang 3).

Bdng 3: dj chénh léch chi s6 CO ciia cdc mdu véi ty ¢ ham lugng TiO,

va BP khac nhau
Miu ACO
ET 0,254
4,5ET1 0,338
4,5ET2 0,316
4,5ET3 0,312
EB 0,276

Tinh chit ciia mang LDPE chira hén hop phu gia
EVA, TiO, va BP

Cdu triic mang LDPE va composite sau ldo héa:
hinh 3 (a) thé hién bé mit (SEM) ciia mang 4,5ET1
trudce 140 hoa, nhan théy bé mit cua mang kha min va
khong thiy xuat hién khuyét tat ¢ ca hai kich thudc 1
va 10 um. Nhung sau khi mang 4,5ET1 bi 130 hoda thi
bé mat tré nén ghd ghé, rat nhiéu 16 hong, 16i 16m, co
su tich tu cua hat TiO, va BP ¢6 kich thuéc 16n hon 1
um dién ra trén bé mit mang dugc thé hién trong hinh
3 (b). Piéu nay chimng t6, cau tric ciia mang di bj pha
huy, cac mach c6 sy phan huy dé tao nén bé mat ghé
ghe.
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Hinh 3: anh SEM cua cdac mang composite 4,5ETI truce phan hiy (a),
4,5ET1 sau phan hiiy (b), 4ET1 sau phén hiiy () va 3,5ET] sau phdn hiiy
& kich thée 1 um (d)

Dbi voi cac hdn hop chira ham luong phu gia khac
nhau (ty 18 khéi lugng ctia EVA so véi hdn hop TiO,
va BP lan luot 1a 4,5/0,5; 4/1 va 3,5/1,5) twong ung
voi mau 4,5; 4 va 3,5ET1 (hinh 3 a, b, ¢). Sau khi bi
130 hoa, cac mang c6 ham luong phu gia cang cao thi
bé mit mang cang it khuyét tat, b& mit nhin hon va it
16 hong. Diéu nay ching to, khi ting ham lugng phu
gia quang hoa s& 1am giam hiéu suat khoi mao va anh
huong dén kha ning phan hiy, din dén bé mat cua
mang tré nén nhin hon. Hon nita, sw xuét hién cta cac
hat v6i kich thuée 16n 3-5 um, c6 thé 1a do sy tich tu
clia cac phu gia con lai trong mang. Viéc phan bd déu
phu gia trong mang rat quan trong, cac phan tir s& phat
huy hét kha ning khoi mao khi ting dién tich tiép xtic
v6i anh sang. Viéc tu lai cua cac phan tir s€ lam giam
s6 luong phan tir khoi mao hiéu qua. Nhu vay, két qua
SEM cho thiy mau 4,5ET1 phan hay t6t nhat.

Dé khing dinh vé ban chét sy phan hity cia cic mau
mang, phé FTIR dugc str dung dé x4c dinh chi s CO,
khao sét su xuét hién cta cac nhom chirc xeton va este
(hinh 4). Két qua phd FTIR cho thiy, mang LDPE hau
nhu khong c6 sy thay d6i dang ké vé chi sb CO, trong
khi d6 cac mang composite con lai déu co sy thay doi
1d rang vé chi s6 CO. Cac mau mang chi chtra 1 loai
p}}u gia quang hoa TiO, hoéc BP déu c6 toc do thay
d6i chi s6 CO nhu nhau. K&t qua tuwong ty dugc ghi
nhan cho 2 mang ¢ chira chit quang hoa TiO, va BP
& 2 ham luwong hon hop phu gia la 4,0 phr (4ET1) va
3,5 phr (3,5ET1). Mau mang LDPE chi chira 0,5 phr
chét quang héa cho két qua t6t nhat vé sy chénh léch
chi s6 CO va toc do tang dang ké chi s CO so véi
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cac mau con lai. Su phan bd phu gia quang héa anh
huong rat nhiéu dén higu qua xitic tic quang hoa. Khi
tang ham luong cua TiO, va BP, dong thoi giam ham
lwong cua EVA, lam giam kha nang phan tan dong déu
cé}c loai phu gia trong mang LDPE. TiO, va BP s& bi
két tu trong EVA va su di chuyén ra khéi EVA d¢ ho
trg phan ing khoi mao trong mang LDPE bj han ché.
Két qua trén cho thy, véi ty 1¢ cua TiO, va BP it nhét
trong EVA cho kha nang phan huy cua mang LDPE
hiéu qué nhat.

Chiso CO (ALTIT/AL464)

Hinh 4: s thay déi chi sé CO ciia mang LDPE va mdng composite
sau 3 thang ldo héa

Tinh chdt co Iy: cac mang sau khi thoi duoc luu triv
& phong thi nghiém & nhiét do 30°C va do am tuong
d6i 30%. Sau 3 thang, tinh chit co 1y dugc khao sat dé
quan sat su thay doi tinh chat d6 bén kéo va do dén dai.
Két qua do co 1y trude va sau 3 thang dugc thé hién
trong hinh 5. Nhin chung, cac mang trong qua trinh luu
trit van gitr nguyén tinh chat, su chénh léch cac gia tri
d6 gian dai va d6 bén kéo déu khong dang ké, nhu vay
cic mang van giit nguyén tinh chét co 1y sau 3 thang
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Hinh 5: d¢ bén kéo va d¢ gidn dai ciia cic mang LDPE trdng va composite
cuia LDPE trueéce va sau khi luu trit trong phong thi nghiém
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Hinh 6: d¢ bén kéo va dp gian dai ciia cac mang LDPE trdng va composite
cuia LDPE trudc va sau khi ldo hoa 2 thang ngodai troi
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DPéi véi cac mau phoi ty nhién ngoai troi, do bén
kéo va do gian dai ciia cac mau LDPE va composite
déu c6 xu huéng giam manh sau thang thir 1 va giam
cham sau thang tht 2 (hinh 6). Tuy nhién, mau P
(LDPE tréng) va ET (chtra LDPE, EVA va TiO,) van
duy tri dugc do gian dai kha cao so vadi cac composite
con lai sau 1 thang phoi ngoai troi va dat gia tri tuong
duong sau thang tht 2. S6 liéu khong duoc ghi nhan
sau thang thi 3 boi vi cac mau bi phan ra thanh nhiéu
manh nho. Nhu viy, cidc mau déu bi giam c:?ip manh
sau 2 thang phoi ngoai troi.

Trong phan tich DSC, cic mau mang dugc quét
nhiét 2 1an tir 25°C dén 140°C. Két qua cho thiy, hau
hét cac mau bi 130 hoa c6 nhiét do noéong chay cao hon
so v6i cac mau khong bi ldo hoa (bang 4). Diéu nay
ching to c6 sy thay ddi vé cau tric két tinh ctia mau
trude va sau khi lao hoa.

Bang 4: cac gid tri nhiét dg néng chay va dg két tinh ciia mang LDPE
va mang composite

. Quét nhiét 1An 1 Quét nhiét lan 2
Mau | Thoi gian lao héa (ngay)

T,00 | 1,00 |x% | T,00|T,,0 | X%
P 0 104 111 ]2356| 104 110 | 24,90
90 106 111 | 2726 105 12 |2504
BT 0 106 109 |30,72| 104 11| 32,87
90 105 112 | 4330 105 112 ]39,50
B 0 106 111 ]30,16| 105 112 | 34,52
90 106 112 | 42,56 | 106 112 ]39,12
0 106 109 |36,62| 104 111 ]3785

4,5ET1
90 106 113 | 49,54 105 112 | 43,52
0 106 109 | 31,51 104 111 ]3338

4ET1
90 105 111 ]46,56| 104 111 ] 4023
0 106 109 |3396| 104 110 | 3551

3,5ET1
90 105 112 | 4646 | 104 111 ] 41,18

Dbi véi cac mau trude 1o hoa, do két tinh cua lan
quét nhiét dau tién luén thip hon 1an quét thir 2, mau
c6 thoi gian dé xay ra sy tai sap xép lai cic mach trong
qua trinh ha nhiét 1an thir 1 1am ting do két tinh trong
lan quét thir 2. Nhung cac mau sau khi 1o hoa thi co
biéu hién nguoc lai, do két tinh & 1an quét nhiét thu 2
luén cao hon & lan quét nhiét déu tién. Do két tinh cua
mau bi 1do hoa ludn 16n hon cac mau khong bi 1o hoa.
S& di nhu vay 1a vi & cac mau sau khi bi 130 hoa, ngoai
pha két tinh caa LDPE ban dau, con c6 thém thanh
phén két tinh lai ctia pha vé dinh hinh. C6 thé giai thich
1a do pha v dinh hinh xay ra su tai sdp xép lai cua cac
mach ngin bj phan huy dé tao thanh céu trac két tinh
lam tang d¢ két tinh so v&i cac mau chua l3o hoa va da
c6 bao cao chirng minh rang kich thudce tinh thé ting
sau qua trinh tai sap xép [17]. Diéu nay cho ta hiéu 16
hon vé co ché oxy hoa cua TiO, va BP, qua trinh ct



mach chi yéu xay ra trén pha dinh hinh, phan két tinh
clia cac mach ngin sé& tré thanh pha v dinh hinh tré
lai khi bi quét nhiét 1an 1 lam giam do két tinh ¢ 1an
quét nhiét tha 2.

Két qua TGA cua mau 4,5ET1 trude 130 hoa xuit
hién mot bude phan hiy bit dau & nhiét do 423,0°C,
cao hon 27,86°C so v6i mau sau ldo héa, twong ting
véi nhiét 6 phan hiy manh nhat & 483,26°C, cao hon
18,61°C so véi mau sau ldo héa voi khdi lugng giam
98,85% (hinh 7). Vi TiO, bén nhiét va TiO, tuong téc
tot voi EVA nén lam tang kha nang chiu nhiét cua
mang LDPE.
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Hinh 7: cac dwong TGA cua maéu 4,5ETI trudc va sau khi bi ldo héa

Mau sau 130 hoa chi c6 mot budc phan huy nhiét duy
nhat v6i nhiét do bat dau ¢ 423°C va két thic & 500°C,
nhiét d6 && mau phan huy manh nhat & 464,65°C va do
giam khéi luong trong giai doan nay 1a 100% (hinh 7).
C6 thé hiéu rang, ham lugng TiO, dugc su dl%ng’trong
qua trinh khoi mao phan ing quang hoa dé cat cac
mach cacbon thanh nhitng manh nho lam giam nhiét
d6 phan huy ciia mang LDPE. Két qua cho thdy, nhiét
d6 bat ddu phan hiy va nhiét d6 phan hity manh nhat
ciia mang sau 130 hoa ludn nhé hon mau khong bi 130
hoa, diéu nay phu hop véi gia thuyét hdn hop phu gia
quang hoa lam tang kha nang phan huy cia mang. Khi
mang bi 3o hoa s& giam kha ning bén nhiét do cau tric
mach da bi cat ngan, dé phan hity hon ¢ nhiét do cao.
Hon nita, trong mang polyme xut hién cac nhom chirc
chira oxy cang xuc tdc manh mé qua trinh phan huy &
nhiét do cao [5, 13, 16].

Bang 5: két quad tinh chat nhiét cia mau 4,5ETI trude va sau khi bi ldo héa

Miu € o (thaNg) | T (C) | T, (C) Khéi lugng giam (%)
0 450,87 483,26 98,85
4,5ET1
3 423,01 464,65 100
Két luan

Qua cac két qua phan tich hinh thai cdu trac mang
LDPE, tinh chat co 1y va nhiét cho thay, viéc sir dung
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cac chat tro quang héa hay oxy hoa da thic day qua
trinh phan hay PE sau 3 thang phoi tht nghiém tu
nhién. Mang LDPE chtra 4,5 phr EVA va 0,5 phr phu
gia quang hoa (ty 1& TiO, va BP t0i uu 1a 1/3) cho két
qua chi s6 CO cao nhat, xtic tién qua trinh phan hay
mang LDPE hiéu qua nhat. Két qua nghién ctru da mo
ra mot hudng di méi cho viéc ché tao bao bi polyme
c6 kha nang phan huy va 1am co sé cho mét s6 nghién
ctru tiép theo & Viét Nam.
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