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Tém tit:

Vi sinh vat 1a mgt trong nhirng nguyén nhan chinh giy hw héng thuc pham va cac bénh anh hlr(mg nghiém trong dén
strc khée con ngwoi. Chinh vi vy, phat trién cac loai vat liéu c6 kha nang khang khuin nham kéo dai thoi glan bao
quan va dam bao v¢ sinh an toan thuc pham dang nhan dwoc nhiéu sw quan tdm. Trong nghién ciru nay, diu tién,
PE wax (PEw) dwoc Ira chon 1am nén nhua dé tién hanh ghép maleic anhydrit (MAH) thu dwoc PEw-g-MAH. Sau
d6, PEw-g-MAH tiép tuc dwoc sir dung lam nén dé ghép Polyhexamethylene guanidine (PHMG), vat liéu thu dwgc
la PEw-g-PHMG. Cudi cung, PEw-g-PHMG dugc tron hop véi nhua LLDPE dé ché tao thanh polyme blend khang
Khuin, ung dung vao san xuét mang bao goi dung trong bio quan nong san. Anh hwéng cua ty 1¢ ph01 tron gitra cac
nguyén liéu da dwoce khao sat. Két qua da xac dinh dwoc cac ty 1€ nguyén liéu phu hop véi ty 1€ MAH va Styren 1a 8
va 12%, PHMG va PEw-g-PHMG lan gt 13 45 va 7%. Véi cac ty 1¢ nay, polyme blend khang khuin tao thanh c6

tinh chét co 1y va tinh khang khuéin phut hop cho ing dung tao mang bao géi, bio quan thwe phim.

Tir khéa: bao quan thwe phim, mang khang khuén, polyguanidine, polyme blend, vat liéu khang khuan.

Chi sé phén logi: 2.5

Dét van dé

Ngay nay, vin dé bao quan, duy tri chat lugng va dam
bao an toan thyc pham dang trd thanh nhitg méi quan tim
16n ddi voi nganh cong nghiép thuc pham. Do do, viéc ché
tao dugc cac vat li€u, bao bi c6 kha nang khang khuén dang
1a mot huéng nghién ciru nhan dugce nhiéu sy quan tam.
Bao bi khang khuan duoc thiét ké dé phong thich tac nhan
khang khuén, rc ché sy phat trién cua vi sinh vét bén trong
va bén ngoai bao goi. Trong sb cac phuong phap ché tao
bao bi khang khuan nhu: phu hodc hdp phu cac chit khang
khuan 1én bé mit polyme, cd dinh chat khang khuan 1én
céc polyme bang lién két ion hodc lién két cong hoa tri hay
sir dung cac polyme co sin kha nang khang khuan... thi
viéc t6 hop hay blend cac polyme (dic biét 1a cac polyme,
copolyme da dugc thuong mai hda va cac vat li€u polyme
c6 hoat tinh khang khuan) trén céc thiét bi gia cong nhua
nhiét déo dang 1a mot hudng di rit co trién vong dé ché tao
duoc cac vat li¢u polyme moi, Kkét hop dugc nhiéu tinh chét
ctia polyme thanh phén, dép ing duoc cac yéu cau k¥ thuat
datra[l,2].

Trong nghién ctru niy, polyguanidine 1a chit khang
khuén chinh duoc st dung. Py 1a mot polyme hiru co tong
hop trong cau tric cua nb c6 phén tu guanidine. Phé diét
khuén cia polyguanidine rat rong, co hiéu qua voi ca vi
khuan gram dwong va gram am, ciing nhu cdc loai ndm méc
[3]. Polyme diét khuan gdc guanidin 1a mot polyme cé hiéu
luc diét khuén cao, khong doc hai, dé sir dung, than thién

“Tac gia lién hé: Email: nguyetanhk28@gmail.com

TAP CHI

HOA HOC

ONG NGHE |e Nam 64(10DB) 10.2022

v6i mai truong va duge danh gid 1a cé kha nang ing dung
trong ché tao vat lidu khang khuan dung cho bao goi va bao
quan nong san thyc phdm. Tuy nhién, polyme diét khuan
gbc guanidin c6 tinh tan tot, day 1a vu diém ddng thoi ciing
1a nhuge diém cua loai polyme nay, tily thudc vao muc dich
va ddi tuong Gmg dung [4, 5]. Do vy, viéc nghlen clru tong
hop polyme blend la mdt hudng phat trién nhim mo rong
kha ning tmg dung, phat huy wu diém, khic phuc nhuoc
diém cua loai polyme diét khuan nay. Viéc nghién ctru tong
hop thanh cong vt liéu polyme blend c6 hoat tinh khang
khudn voi tac nhan diét khuan 13 polyme diét khuan gbc
guanidin va danh gié duoc kha néng ung dung trong bao goi
bao quan thuc pham s€ gop phan nang cao tinh Gng dung
phuc vu cac nhu cau thiét yéu cia doi song xa hoi.

Trong nghién ctiu nay, dau tién, PEw dugc lua chon
lam nén nhya dé tién hanh ghép MAH thu duoc PEw-g-
MAH. Sau d6, PEw-g-MAH tiép tuc duoc st dung lam nén
dé ghép PHMG, vit liéu thu duoc 1a PEw-g-PHMG. Cubi
cung, PEw-g-PHMG duoc tron hop v6i nhwa LLDPE dé
ché tao thanh chu liéu polyme blend khang khuan, ing dung
cho viéc san xuit mang bao géi ding trong bao quan nong
san.

Nghién ctru tap trung vao viéc xac dinh anh hudng cua
ty 18 phdi tron giita cac nguyén lidu dé thu duoc chi lidu
polyme blend khang khuan c6 nhirng tinh chit pht hop cho
mang bao quan thyc pham.
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Abstract:

Microorganisms are one of the main causes of food
spoilage and diseases that seriously affect human
health. Therefore, the development of materials with
antibacterial ability to help repel diseases and epidemics,
improve the quality of life and, in particular, ensure food
safety and hygiene is receiving much attention. In this
study, first, PE wax was selected as the resin matrix
for grafting maleic anhydride (MAH) to obtain PEw-
g-MAH. Then, PEw-g-MAH continued to be used as
the frame for Polyhexamethylene guanidine (PHMG)
grafting; the obtained material was PEw-g-PHMG.
Finally, PEw-g-PHMG was mixed with LLDPE resin
to make antimicrobial polymer blend materials and
applied to produce antibacterial films used in preserving
agricultural products. The mixing ratio amongst
materials was investigated to attain suitable properties.
The results determined the proportions of materials
suitable for MAH and Styrene were 8 and 12%, PHMG
and PEw-g-PHMG were 45 and 7%, respectively. At
these ratios, the resulting polymer blend has mechanical
and antimicrobial properties suitable for applying film
packaging and food preservation.

Keywords: antibacterial films, antibacterial materials,
food preservatives, polyguanidine, polymer blends.

Classification number: 2.5

|
Vat liéu va phuong phap thuc nghiém
Nguyén vt liéu

- Hat nhya polyetylen mach thing ty trong thip: LLDPE
218WJ, p=921 kg/m?, chi s6 chay MFI=2.4 g/10 phut, xuét
xtr Trung Qudc.

- Polyme khang khuan gdc polyguadine: PHMG>98%,
Xudt xtr Nga.

- PEw: Nhiét d6 mém héa 95-100°C, xuit xu Trung Quéc.
- MAH: Nhiét d6 nong chay 53°C, xuit xtr Trung Qudc.
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- Chét khoi mao dicumyl peroxit DCP: Nhiét d6 mém
héa 39°C, xuit x{r Dic.

- Dung mdi Styren p=0,907 g/ml, d tinh khiét 99%,
Xut xtr Trung Qubc.

- Metanol, ethanol, xylen: D§ tinh khiét 99%, xuit xi
Trung Quoc.

- Chét chi thi phenol phtalein: Bt mau tréng, d0 hoa tan
400 mg/1, xuat xr Trung Quoc.

- Céc chung vi khudn kiém dinh Esherichia coli LMG
2093, Coliform VTCC 12272 duogc giir giong tai Trung tdm
Cong nghé Vit liéu, Vién Ung dung Cong nghé.

Thue nghiém

Phuong phap ché tao chu liéu polyme blend khang
khuén duge thuc hién nhu sau:

'Ghép PEw-g-MAH trong binh cau. Ty 18 thanh phan cac
chat dugc str dung cho phan tng ghép PEw-g-MAH nhu
sau:

PEw
Ty 1€ (%) 100

MAH DCP
6vag 0,75

Styren
10, 12 va 14

Cac nguyeén li¢u duoc can khéi luong theo ty 1€ nhu trén,
sau d6 1an lugt duoc dua vao binh ciu ba cd. Phan tng ghép
dugc tién hanh trong binh cau c6 sir dung méay khudy tir gia
nhiét, sinh han nudc va nhiét ké. Khi N, duogc suc lién tuc
vao binh trong qua trinh phan tng dé tao modi truong khi tro
cho phan tng.

Ghép PEw-g-MAH va PHMG: Tién hanh ché tao PEw-
g-PHMG trong thiét bi tron kin (thiét bi phan ung Haake
nhu sau:

Budc 1: Néng chdy hon hop PEw-g-MAH trong khoang
thoi gian 2 phaut.

Budc 2: Sau khi hon hop PEw-g-MAH néng chay hoan
toan, dua PHMG voi céc ty 1€ 15 va 45% vao tron hop tiep
trong khoang thoi gian 6 pht.

- Tbc @6 tryc vit: 60 vong/phit.
- Nhiét do tron: 80°C.

Thiét bi tron kin duoc si dung 1a Thermo scientific
Haake Rheomix OS; max mo6 men la 5 Nm/shaft, co thé
két n6i nhiéu loai cam bién truc vit don, tryc vit d61 va may
tron.

Trén hop LLDPE va PEw-g-PHMG: Nhya nén LLDPE
duoc tron hop cung véi hon hop PEw-g-PHMG & giai doan
trén bang may tron co hoc Mixer 10L, sau d6 hdn hop thu
duoc s& dugc dua dén bd phan nap li¢u cia may dun 2 truc
vit lién hop v6i may cit hat series SHI-30A voi 10 ving gia
nhiét. Nhya duoc dun qua mot chudi nhiing 16 tron bd tri
xép thanh hang ngang trén khuon tao soi dé dinh dang soi

o1



nhya tron. Nhitng soi nay dugc kéo lién tuc qua mang nudc
lam ngudi, tai day soi nhua s€ dong cing lai. Khi ra khoi
mang nudc lam ngudi, nude con dinh lai trén sgi nhya dugce
ldy di bang cach dung khi thoi manh vao soi nhya hay sir
dung may hut chan khong dé tranh nudc ving ra khu vuc
xung quanh may. Sau khi lam kho, soi nhya dugc kéo qua
may cat soi, nhya duoc cat thanh hat hinh try ngén, sau d6
thodt ra cira xa ciia may cét va roi vao may tach hat thu duoc
cac hat nhua c6 kich thudc déng déu.

Quy trinh ché tao polyme blend khang khuan dugc trinh
bay ¢ hinh 1.

MAH PE wax DCP
\ /
l Trong binh cu, 120°C

Pew-g-MAH

| PHMG

l Trong Haake, 80°C

Pew-g-PHMG LLDPE
\ /

Tée @6 truc vit- 80 vong/phit Trong méy dun hai truc vit

Cha liéu

Hinh 1. So’ d ché tao polyme blend khang khuan.

Phuwong phap thu nghiém ddanh gia

Phuwong phap xac dinh do ghép MAH lén PEw: f_)é Xac
dinh d6 ghép MAH, stt dung chuan d¢ axit-bazo gom céc
budce sau:

Budc 1: Hoa tan 0,5 g PEW-g-MAH trong 50 ml dung
dich xylen ¢ nhiét do soi.

Budc 2: Thém 50 pl nude vao hdn hop dung dich dé
thily phan cac nhém anhydrite.

Budc 3: Thém 10 ml dung dich NaOH. Hodn hop duoc
dun néng hoi luu trong it nhat 10 phut.

Budc 4: Thém vao mét vai giot chat chi thi
phenolphthalein. Tién hanh chuin d6 hén ‘hop dung dich
bang HCI 0,1 N trong isopropyl alcohol. Mau tréng 1a mau
chira PEw.

Cong thirc xac dinh do ghép cua MAH nhu sau:

c(v2 V,)x98
x1000

Do ghép = x 100%

trong do: C: nong d¢ axit (mol/l); V: thé tich axit sir dung
trong mau thu (ml); V,: thé tich ax1t su dung trong mau
trang (ml); m: khoi lu’ong ciia mau (g).

Phucong phép thir nghiém danh gid tinh chdt co 1y: Do bén
kéo dut va do dan dai khi’ dut duoc xac dinh theo tiéu chuan
ASTM D882 [6] trén thiét bi do co Iy da nang Instron 55609.
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Phuong phap do chi $6 chdy MFI: Tién hanh do chi
s6 chay MFI cua chu liéu polyme blend khang khuan theo
phuong phap ASTM D1238 [7] trén thiét bi do chi sé chay
Ray-Ran.

Phuong phdp thir nghiém danh gia kha nang khang
khudn: Kha nang khang khudn cua vat lidu polyme dugc
xac dinh theo phuong phap dat dia thach dugc mé ta badi
Nguyén Phi Trung (2018) [8].

Két qua va ban luan
Ghép MAH lén PEw

Muc d6 ghép cia MAH Ién mach PEw cang cao thi ham
luong PHMG lién két voi PEw cang cao. Vi vy, dé mirc d6
ghép 1a cao nhat, dong thoi e ché su phan huy cia PEw,
Styren dugc lga chon lam comonome. Trong nghién cuu
nay, chiing t61 khao sat anh hudng cua ty 1¢ MAH va Styren
dén kha ning ghép MAH lén PEw. Két qua dugc trinh bay
0 bang 1.

Bang 1. Anh hwéng cia ty 16 MAH va Styren dén dé ghép MAH
1én PEw.

KY hié¢u PE wax DCP MAH  Styren Mirc d§ ghép
miu (%) (%) (%) (%) (%)

MS1 100 0,75 6 10 0,76

MS2 100 0,75 6 12 0,83¢

MS3 100 0,75 6 14 0,95¢

MS4 100 0,75 8 10 1,12°

MS5 100 0,75 8 12 1,26*

MS6 100 0,75 8 14 1,25%

Ghi chu: cac chir cai khac nhau trong cung mét cot thé hién mec do
ghép la khac nhau & mirc y nghia a=0,05.

Két qua bang 1 cho thiy, ty 16 MAH va Styren ¢ anh
huong dén do ghép MAH 1én PEw. Ham luong MAH va
Styren cang tang thi d§ ghép cang tang. Cong thuc co ty
16 6% MAH - 10% Styren c6 mirc do ghép dat thap nhat
(0,76%). Cong thirc c6 ty 1¢ 8% MAH - 12% Styren c6 mirc
d6 ghép dat cao nhit (1,26%) va khi ting ty 1& Styren 1én 14%
thi mirc d6 ghép ciing khong ting 1én nira, sy khic nhau vé
do ghép ¢ cong thuc su dung 12 va 14% Styren la khong co
¥y nghia ¢ mic a=0,05. Diéu nay c6 thé giai thich 1a do khi
bd sung timg giot dung dich DCP/Styren, DCP van & nong
do tuong d01 thép trong hé thong nong chay PEw/MAH,
dan dén ndng d6 thip cua cac gdc tu do. Nong d6 goc tu do
thip va thoi gian phan tmg twong ddi dai dan dén viéc ghép
dugc nhidu MAH, it phan huy PEw hon. Cu thé, khi ham
luong Styren thip hon nhiéu so véi MAH, Styren va PEw
chi yéu tao thanh gdc dai phén tir PEw-styryl, hd trg ghép
MAH va cai thién hiéu qua ghép. Khi ty 1€ mol cua Styren/
MAH (nSt/nMAH) ting 10-12%, nhiéu phirc hop chuyén
dién tich gitra Styren va MAH duoc hinh thanh va ghép vao
chudi PEw [9], diéu nay din dén viéc ting hiéu qua ghép.
Khi tiép tuc ting ham luong Styren, khi d6 Styren va MAH
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tao thanh dong tring hop xen k& ciia Styren va MAH (St-
alt-MAH) macroradicals styryl va lién két v6i chudi PEw.
Nho vay, hiéu qua ghép tang 1én dang ké, co the thay su thay
d6i 16 rét & lugng Styren 12 ml. Tuy nhién, néu tiép tuc ting
lugng Styren tur 12 1€n 14% thi sy gia tang d ghép thu duogc
1a khong déng ké, diéu nay c6 thé 1a do chat khoi mao luc
nay da di dé ghép 1én bé mat PEw [10].

Hinh 2 thé hién mdi lién hé gitra mirc d6 ghép MAH véi
kha ning ghép PHMG. Véi mirc do ghép MAH cao s& dé
dang ghép PHMG 1én mach PEw. Tir d6 dé thuan lgi cho
qua trinh ché tao chu liéu polyme blend khang khuén.

HC—CH, C—CH
o= \C =0 o= / \C =0
N 0/ ~ O/
PEw-g-MAH
Iﬁ']-[.HCl
NH2-[(CH2)s-NH-C-NH-]-R
(NH2-PHMG)
HT— CIHz HC—CH;
(o] =c|‘ cl‘ =] [o} :C| (|:= (o]
NH OH I‘LH (l)H
PHMG l|’HMG
PEw-g-PHMG

Hinh 2. Co’ ché cua phan (rng thay thé MAH bing PHMG.
Ghép PEw-g-MAH va PHMG

Trong giai doan nay, anh huong cua ty 16 PHMG dén cac
tinh chat co ban cuia vét li¢u tao thanh la PEw-g-PHMG da
duogc khao sat.

Anh hwéng ciia ham heong PHMG dén dg nhét va ngoai
quan ciia PEw-g-PHMG: D¢ danh gia anh hudong ciia ham
lugng PHMG dén tinh chat ciia polyme blend khang khuan
PEw-g-PHMG tién hanh ché tao mau vat liéu Gi véi cac
thong sb va diéu kién khao sat nhu di néu & trén va do do
nhét ctia mau.

Khao sat ham lugng PHMG c6 trong hdn hop vat liéu &
15 (G15), 30 (G30), 45 (G45) va 60% (G60). Hinh anh cta
cic mau thu dugc sau qua trinh tron hop thé hién & hinh 3
cho thay:

- Mau G15: ¢6 su phan tan, twong hop gitta cac thanh
phan nguyén vat liéu, mau hoi nga vang.

- Mau G30: c6 su phan tan, twong hop gitra cac thanh
phan nguyén vat liéu, mau sang nhung khong dong deu.
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- Mau G45: ¢6 su phan tan, twong hop giita cac thanh
phan nguyén vit liéu, mau sic dong déu.

- Miu G60: sy phan tan cac thanh phan khong dong déu,
bét dinh.

G15 G30

Hinh 3. Cam quan cac mau PEw-g-PHMG vé&i néng d6 PHMG
khac nhau.

Trong qué trinh gia céng, d6i v6i mau G15, ham luong
PHMG it hon so véi ham lugng PEw rat nhiéu, do vay véi
diéu kién gia cong hdn hop vit liéu bi chay lodng, khong
thich hop cho qua trinh ché tao thir nghiém. Déi véi mau
G60 co su bét dinh, do twong hop khong dong déu giira cac
thanh phan ché tao. Do vdy, tién hanh danh gia anh huong
ctia ham lugng PHMG dén d6 nhét caa hdn hop déi véi 2
ham lugng 40 va 45%.

Két qua tinh chat ctia cic mau PEw-g-PHMG véi cac
ham lugng 30 va 45% dugc thé hién trén gian dd mo6 men
xo4n & hinh 4.

20

—=—G30
——G45
15 +
£
= 10
R
]
"
g
E Sr
«<
=
0
-5 T T T T T
0 1 2 3 4 5 6

Thoi gian (phut)

Hinh 4. D6 thi m6é men xoan cla cac mau PEw-g-PHMG v&i
néng dé PHMG khac nhau.



Trén gian dd m6 men xodn & hinh 4 cho thdy su chay
nhét ctia hdn hop vat liéu c¢6 dic trung hinh dang gidng
nhau. M6 men xodn tang 1én va dat gia tri cuc dal nguyén
nhan 14 do nguyén liéu ban dau déu ¢ trang thai rin nén ma
sat giita cac thanh phan 13 rat 16n. Sau d6 dudi tac dung
nhiét cua buéng tron, hon hop vat liéu noéng chay, mé men
xodn giam dan va dat gia tri 6n dinh, phan anh muc d¢ dong
nhét cta hdn hop. D6 nhét ctia hdn hop néng chay (mé men
xo0an) tang 1én khi ham lugng PHMG tang tir 30 dén 45%.
Nhu vay, voi diéu kién toc do tron 60 vong/phut, nhiét do
tron 80°C chi sau khoang 3 phut, PHMG da phan tan t6t
vao hdn hop nén. Tuy nhién, d6 nhét cao ciing anh huong
t6i qué trinh tron hop trong cac giai doan tiép theo, do do6
lya chon su dung G45 dé tién hanh ché tao mau cho nhiing
nghién ctru tiép theo.

Anh hwéng ciia ham heong PHMG dén kha nang khang
khudn ciia PEw-g-PHMG: PEw-g-PHMG la vat liéu da
dugc gin PHMG, nguyén liéu dong vai tro 1a tac nhan
khang khuan, do d6 kiém tra kha ning khang khuan cua vat
liéu nay 1a can thiét trudce khi tién hanh cac budc tiép theo.
Két qua xac dinh kha ning khang khuin cua 2 mau G45
dugc thé hién & bang 2.

Bang 2. Kha ning khang khuén ctia cac mau G45.

Puong kinh vong khang khuén (mm)

MAiu

Coliform VTCC 12272 E. coli LMG 2093
PEw-g-MAH 0 0
G45 16,71+0,03 17,93+0,02

Ghi cht: G45: méu ghép PEw-g-MAH vé&i 45% PHMG.

Két qua bang 2 cho thdy, PEw-g-MAH la san pham duoc
tao thanh tur giai doan 1 chua dugc ghép PHMG khong cé
kha ning trc ché sy phat trién ctia 2 chung vi sinh vat kiém
dinh, thé hién & viéc khong xuét hién vong khang khuin hay
duong kinh vong khang khuan bang 0 mm. Mau G45 1a mau
ghép PEw-g-MAH v6i 45% PHMG c6 kha ning (rc ché
su phat trién cho ca 2 chung vi sinh vét kiém dinh, duong
kinh vong khang khuén dat 16,71 mm véi Coliform VTCC
12272 va 17,93 véi E. coli LMG 2093. Tir két qua nay, lya
chon mau G45 dé su dung cho giai doan 3.

Tron hop LLDPE va PEw-g-PHMG

Anh huong cia ty 1é PEw-g-PHMG dén tinh chdt co Iy
ciia polyme blend khéng khudn: Trong cong doan niy, mau
G45 thu dugc sau khi két thuc giai doan 2 1a mau ghép PEw-
g-MAH véi 45% PHMG sé duoc sir dung dé tron hop voi
LLDPE sao cho ty 1¢ PHMG dat lan luotla s, 7,9 va 11%
vé khéi luong. Két qua do do bén kéo cua cac mau chu lidu
dugc thé hién & bang 3.
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Bang 3. Anh hwéng cia ty 1é G45 dén tinh chat co ly cua
polyme blend khang khuan.

Miu D) bén kéo dit (MPa) Do dan dai khi dirt (%)
LLDPE 3L17° 687"
G45ES 13,15¢ 5754
G45E7 13,71¢ 5834
G45E9 14,270 601¢
G45E11 14,59° 614>

Ghi chu: G45E5: mau chiva 5% PHMG; G45E7: mau chiva 7% PHMG;
G45E9: mau chira 9% PHMG; G45E11: mau chira 11% PHMG. Céac
chi¥ cai gibng nhau trong ciing mét cot thé hién sw khac nhau la khong
¢o6 y nghia & mirc 0=0,05.

Két qua hinh 5 cho thdy, ham lugng G45 c6 anh hudong
dén tinh chat co 1y cta chu liéu polyme blend khang khuan.
Khi ham lugng G45 tang 1én twong tng ham luong PHMG
trong mau tang 1én 5-11%, do bén kéo dut va do dan dai khi
dat cua mau chu liéu c6 xu hudng tang nhe.

34 700

172 b6 bén kéo (MPa)

32+ L]

= D dan dai khi dirt (%)| | 680

30 - V

28+ % 4 660
26 /

ul % 4 640
nr % / B 4620

Pé bén keéo khi dirt (MPa)
P§ diin dai khi dit (%)

G45E5

G45E7 G45E9 G45E11
MAu khio sat

Hinh 5. Anh hwéng cua ty 1é PEw-g-PHMG dén tinh chat co’ ly
cta polyme blend khang khuén.

Anh hwéng cia ty 1é PEw-g-PHMG dén tinh chat khdng
khudn ciia polyme blend khing khudn: Kha nang khang
khuan ctia polyme blend sau khi tron hgp LLDPE va G45
cling da duoc xac dinh, két qua duoc thé hién & bang 4 va
hinh 6.

Bang 4. Kha nang khang khuan cua cac mau vat liéu polyme
blend.

Puong kinh vong khang khuin (mm)

Vi Coliform VICC 12272 E. coli LMG 2093
LLDPE 0 0

G45ES Vong mo Vong mo

G45E7 17,87% 17,112

G45E9 17,93% 17,132

G45E11 17,97 17,21¢

Ghi chd: G45E5: mau chira 5% PHMG; G45E7: mau chira 7% PHMG;
G45E9: méu chira 9% PHMG; G45E11: mau chira 11% PHMG. Céac
chi¥ cai gibng nhau trong ciing mét cot thé hién sw khac nhau la khéng
¢6 y nghia & mirc a=0,05.

o4
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Hinh 6. Kha ning khang khuén ctia cac mau vat liéu trén mai
trwéng thach. 1: Kha nang khang E. coli clia mau LLDPE; 2: Kha
nang khang Coliform ciia mau LLDPE; 3: Kha nang khang E. coli
cla mau G45E7; 4: Kha nang khang Coliform clia mau G45E7.

Tir két qua nghién ciru cho thidy, mdu LLDPE thong
thuong khong c6 kha niang khang 2 chung vi khuan kiém
dinh. Cac mau LLDPE tron hop véi PEw-g-PHMG & cac
ty 1¢ khac nhau thi déu c6 kha ning khang 2 ching vi sinh
vét dién hinh. Tuy nhién, mau LLDPE tron hop voi PEw-g-
PHMG dé tao thanh mau chira 5% PHMG thé hién kha ning
khéng yéu khi vong khang khuan xuit hién mo, didu nay
chung t6 trong pham vi vong khang khuén van c6 sinh khoi
vi khuin phat trién. Cac mau LLDPE tron hop v6i PEw-
g-PHMG & tao thanh mau chira 7, 9 va 11% PHMG déu
c¢6 kha ning khang véi 2 chung vi sinh vat kiém dinh va
su khic nhau vé duong kinh vong khang khuan dbi véi 2
chung vi sinh vat kiém dinh & cac mau 1a khong c6 ¥ nghia &
mirc a=0,05. Piéu nay c6 thé 1a do véi ty 1¢ PEw-g-PHMG
tang 1én thi kha ning phan tan twong ddi tét vao trong nhwa
LLDPE. Khi ¢ ham lugng cao hon, PEw-g-PHMG phan tan
kém hon va c6 su két tu lai lam cho tuong tac gitta PEw-
g-PHMG va mang luéi LLDPE kém nén kha ning khang
khuén ciing khong ting 1én nira.

Keét luan

Két qua da xac dinh dugc cac ty 1¢ nguyén liéu thich
hop cho ché tao polyme blend khang khuan tir nhwa nhiét
déo va polyguanidine. Cu thé, xac dinh duoc ty 1¢ MAH va
Styren thich hgp 1a 8 va 12%; ty 1¢ PHMG thich hop 1a 45%
va ty 1¢ PEw-g-PHMG thich hop 1a 7%. Véi céc ty 1€ nay,
polyme blend khang khuan tao thanh c6 tinh chit co 1y va
tinh khang khuan phu hop cho tng dung tao mang bao géi,
bao quan thyc pham.
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Nghién ctru nay dugc thyc hién trong khudén kho dé
tai cAp BO Khoa hoc va Cong nghé nam 2020-2021 (Hop
ddng sb6 07/2021/HD-DTCB) “Nghién ctru cong nghé ché
tao polyme blend khang khuén str dung polyguanidine tng
dung trong bao quan néng san” do Trung tdm Cong nghé
Vit li€u chu tri. Nhom tac gia xin tran trong cam on.
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