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Tém tit:

Khéu trang y té tir cac soi khong dét polypropylene dugc str dung pho bién dé ngan s lay lan cia virus corona va
cac ching virus khac. Tuy nhlen, rac thai tir khau trang lai gay ra van dé 6 nhiém vi nhya, tac dong tiéu cuc dén
moi treong va con nguoi. bé giam lwgng khau trang y té sir dung, khau trang phan huy sinh hoc tir 1a chudi khé la
mot gidi phap tiém nang vi sgi la chudi ¢6 ham lugng cellulose cao va la nguon nguyen liéu ddi dao & DPong Nam A.
Nghién ciru nay dung phwong phap ép nhiét dé ché tao cac mang cellulose tir 1a chudi da xir ly héa hoc véi NaOH
va H,0, (hydro per0x1de) Mang cellulose nay dugc thiét ké thanh san pham Khau trang dé sir dung. Tinh chit ciia
mang s¢i la chuoi bao gom co tinh, kha niang hap thu nwéc, kha ning phan hiy sinh hoc, d§ pH dwoc phan tich va
danh gia. Két qua cho thiy, do bén kéo va modul kéo ciia mang cellulose dat 2,55 va 119,18 MPa; d hap thu nuéc
dat 14,62% va bé mit mang c6 tinh ky nuéc thé hién qua két qua goc tiép xic dat 92,5°. Mang sgi la chubi c6 kha
ning phén hity sinh hoc, khdi lwgng mau giam 93,86% sau 9 tuin thir nghiém va phan hiy hoan toan sau 13 tuin.

Khéu trang s¢i 14 chudi c6 pH 6,96 nim trong khoing pH an toan dé sir dung cho con nguoi.

Tir khéa: khéu trang phan hiy sinh hoc, 14 chudi, mang cellulose, xir Iy hoa hoc.

Chi s6 phén loai: 2.4
1. Dat van deé

Ké tir khi dai dich COVID-19 dién ra nim 2019, khong
chi stic khde con nguoi bi anh hudng ma con gay tac dong
tiéu cuc anh hudng 16n dén phat trién kinh té toan cau [1,
2]. Pé kiém soat sy lay lan cta dich bénh, Kkhéu trang dugc
st dung nhu mot cong cu bao vé ca nhan hiéu qua. Hién nay
¢4 nhiéu loai khau trang duoc st dung rong rai nhu khéu
trang phau thuat, khau trang y té hay con goi la khau trang
sir dung mot 1an, khau trang vai... Trong dé, khau trang st
dung mot 1an duogc lam tir polypropylene 1a ph6 bién nhat
[3]. Udc tinh ¢6 khoang 129 ty khéu trang dugc su dung trén
toan cau mdi thang (3 triéu chiéc/phut) [4]. Rac thai tir khau
trang thudng dwoc xir Iy bang cac phuong phap ddt hoic
chon lép, tuy nhién, lya chon nay khong hiéu qua voi )
lwong 16n khau trang duge st dung va con thai khi CO,lam
0 nhiém moi truong [2, 5]. Khi chén 1ap, khau trang sir dung
mot 1an duge lam tir cac soi vai khong dét polypropylene
phan ra va phan hay thanh cac hat vi nhya, chiung dé dang
xam nhap vao moi truong dat, nudc gay anh huong nghiém
trong dén méi truong, hé sinh thai va con nguoi [6, 7]. Vi
thé, giai phap thay thé bén viing duoc dua ra la khau trang
phan huy sinh hoc tir cac loai soi ty nhién, nham gitp giam
thiéu rac thai nhya tir khau trang su dung mot lan tac dong
dén mai truong va sirc khoe con ngudi [8].

“Tac gia lién h¢: Email: linhnvw@hcmute.edu.vn
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Mot s nghién ctru cho rang, c6 thé sir dung khau trang
phan huy sinh hoc dugc ché tao tir vat liéu co nguon goc
thién nhién nhu sgi bong, soi gai dau, soi than chudi dé thay
thé cho cac loai khau trang dung mot lan tir nhwa [9-12]. Uu
diém ctia cac san pham khau trang nay 1a trong luong nhe,
khong doc hai, hiéu qua loc tot va co kha ning phan huy
sinh hoc cao, nho vay gitip giam 6 nhiém do rac thai nhya
tu khéu trang dung mot lan [9-11]. Béng thoi, qua trinh phat
trién khau trang phan huy sinh hoc sé thiic dy viéc sir dung
cac ngudn tai nguyen thién nhién. Trong do, cay chudi 1a
mdt trong cdc ngudn nguyén liéu d01 dao ¢ Viét Nam vdi
dién tich tréng 16n. L4 chudi kho c6 tiém ning rat 1on dé ché
tao cac mang soi cellulose do ham lugng cellulose trong 14
chudi cao [13], tuy nhién lai chua dugc st dung hiéu qua
ma chi duoc xem nhu phu phim néng nghiép. Tinh dén nay,
khiu trang phan huy sinh hoc tir soi 14 chudi van 1a mot
huéng nghién ctru mdi va chua dugc khai théc.

Vi vay, trong nghién ctru nay, 14 chudi kho duoc xtr ly
héa hoc véi dung dich NaOH va H,O, dé thu duoc cac soi
cellulose, sau d6 su dung phuong phap ép nhiét dé ché tao
mang soi 14 chudi. Khao sat anh huong nhiét do gia cong
dén tinh chét cua mang sgi. Tinh chét co 1y, phan tich nhiét,
kha nang hut am va khang nudc, kha niang phan huy sinh
hoc va d6 pH cua mang soi 14 chudi ciing duoc nghién ctru
danh gia. San phim khéu trang tir mang soi 14 chudi nay rat
than thién v&i moi truong vi st dung hoan toan nguyén liéu
thién nhién va c6 kha nang phan huy sinh hoc.
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Abstract:

Medical face masks based on polypropylene non-woven fi-
bres have been commonly used to prevent coronavirus and
other types of viruses. However, the waste from medical
masks causes pollution problems and negatively impacts
the environment and human health. Biodegradable masks
based on banana leaves are a potential solution for reduc-
ing the amount of disposal of medical face masks because of
their high cellulose content and abundant source in South-
east Asia. This research used the thermal compression
method to fabricate the cellulose film after banana leaves
were treated with NaOH and H,0O,. These cellulose films
were designed into the biodegradable mask product for
use. The properties of the banana-fibre film, such as me-
chanical property, water absorption, biodegradability, and
pH, were analysed and evaluated. The results showed that
the cellulose film obtained a tensile strength and modulus of
2.55 and 119.18 MPa, respectively; a water absorption rate
of 14.62% and the surface of cellulose film was hydropho-
bic as shown by the contact angle of 92.5°. The banana-fi-
bre film was biodegradable; the film’s mass decreased by
93.86% after 9 weeks and completely decomposed after 13
weeks. The banana-fibre mask achieved a pH of 6.96, which
was in the pH range that is safe and suitable for humans.

Keywords: banana leaves, biodegradable mask, cellulose
film, chemical treatment.

Classification number: 2.4

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén liéu

Hang Xilong, Trung Qudc cung cip NaOH, H,0, 30%.
Lé chudi tuoi dugc thu gom tu tinh Bén Tre, sau do tién
hanh rira sach va phoi khé, thu duoc 14 chubi thé (kho).

2.2. Phwong phap nghién curu

X Iy ld chudi khé bang phwong phéap héa hoc: Trudce
khi xur Iy véi dung dich NaOH 1% & 100°C trong 100 phut
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thi 14 chudi kho duoc ria sach véi nude 100°C dé loai bo
céc tap chat 1a cac thanh phan tan dugc trong nudc nhu sap
va pectin trong 1a chudi. Tiép theo, 14 chudi dugc dem di gia
dé cac soi 1a chudi tach ra va tiép tuc dugc cho vao dung
dich H,0, 10% trong 45 phut, ¢ nhiét d¢ 80°C nham loai bo
mot phan lignin va toan bo hemicellulose trong soi 1a chudi.
Cudi cung, soi la chudi duge rira lai nhiéu 1an véi nuée sach
dén pH 7, truéc khi tién hanh giai doan ép nhiét.

Ché tao mang soi tir I chuéi bang phiong phdp ép
nhiét: Pau tién, 16 g soi 14 chudi sau khi xir 1y hoa hoc
dugc rai déu trong khudn ép nhu hinh 1. Sau dé, cho khuén
ép (gdm mam dudi ¢6 soi 14 chudi va mam trén) vao may
ép nhi¢t Baopin precision instruments Co. Ltd (Trung
Qudc). Tién hanh ép tao mang soi & 100-130°C trong 2 phut
(bang 1). Sau d6, lay khuén ra khoi may ép va lam ngudi
khuén dén 30°C. Mang soi 1a chudi thu duogc nhu & hinh 1
sau khi duogc 13y ra khoi khuén ép.

Dwa miu

Pat khuén
* | vao khuén

vio miy ép

Soi chudi sau khi

S Mang sgi la chudi
xir Iy hoa hoc

My ép nhiét

Hinh 1. Quy trinh ché tao mang sei la chubi.

Bang 1. Cac mau mang soi la chubi ché tao bing phwong
phap ép nhiét.

Ky hiéu miu Nhiét d ép (°C) Théi gian ép (phtit)
M100 100 2
M110 110 2
M120 120 2
M130 130 2

Phdn tich hinh thdi bé mdt: Kinh hién vi dién tr quét
(Scanning electron microscopy - miniSEM, TM400 plus,
Nhat Ban) dugc sir dung dé quan sat hinh thai bé mat cac
mau dang soi nhu: soi chua xir 1y v6i hoa chét, xir 1y voi
NaOH va H,0,. Hinh anh SEM s€ dugc xtr ly va tinh toan
duong kinh s01 dua trén phan mém ImageJ va Minitab.

Phdn tich thanh phan héa hoc: Thanh phan hoa hoc cia
soi 14 chudi thd sau khi xir Iy dugc phan tich trén thiét bi
quang ph6 hong ngoai bién d6i Fourier (FTIR) NICOLET
6700 cua Hang Thermo Fisher (My). Phd FTIR cua cac
mau duoc ghi lai & ché d6 truyén qua trong ving sd song
400-4000 cm™.

Phdn tich nhiét: Mau soi duogc séy kho trude khi tién
hanh phan tich nhiét trén thiét bi Labsys evo TG-DSC
1600°C Setaram (Phap). Phép do duoc thuc hién trong moi
truong khi nito, miu duoc gia nhiét tir nhiét d6 phong dén
800°C v6i toc do gia nhiét 1a 10°C/phut.

Phan tich tinh chat co ly: D bén kéo, bién dang khi dut
va md dun dan hoi cho timg vat liéu duoc do trén thiét bi
do kéo MTC-500 PTA Group (Phap) theo tiéu chuin ASTM
D882-02 [4, 14]. Tbc d6 kéo 12,5 mm/phiit.
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Mau kéo dugce gia cong tao hinh véi kich thude theo tiéu
chuan ASTM D882-02 duoc thé hién ¢ hinh 2. Trong do:
Lo la chiéu dai mau (Lo>100 mm); WO la chiéu rong mau
(WO 20-15 mm); G 1a d6 dai khoang do (G=50 mm); D 1a
khoang cach hai ngam kep (D=80 mm); T la bé day miu
(T<Imm).

| 1
[ — ;

Hinh 2. Hinh anh minh hoa cia mau mang sei la chuéi theo
tiéu chudn ASTM D882-02.

Pdnh gid khd nang hap thy nieée: Mau mang soi 1a chubi
¢6 kich thude 20x20 mm duge sdy kho trong ti sy & 100°C
trong 24 gio, sau d6 cAn mau dé xac dinh khéi luong ban
dau. Ngam mau trong 10 ml nudc cit dé & nhiét do phong.
Sau 24 gid lay mau ra va tién hanh lau nhe bé mit dé loai
bo phén nudce dinh trén bé mat. Cubi cuing, mau duogc can
trén can 4 s6 1& voi do chinh xac 0,1 mg. Ba miu dbi chung
dugc thyc hién mot cach doc 1ap dé xac dinh do hép thu
nuée. Phuong phap nay duge xdy dung dua trén tiéu chuin
ASTM D570-98 [15].

D6 hap thu nude (X) duge xac dinh theo cong thirc sau:

m

X:%m"x 100% (1)

trong dom 1a khéi lugng mau ban dau (g); m la khdi lugng
mau sau khi ngam trong nudc (g).

Phdn tich goc tiép xiic: Tinh ky nudc cia mang soi la
chudi dwoc danh gia thong qua gia tri goc tiép xuc cua giot
nudc trén bé mat mang. Thiét bi dugc st dung 1a may do
goc tiép xtic Phoenix 300Touch, SEO (Han Qudc).

Pdanh gia kha nang phan hiy sinh hoc: Mau mang soi
14 chudi co kich thudc 30x30 mm dugc can trén thiét bi
can 4 s6 1é co do chinh xac 0,1 mg dé xac dinh khéi luong
mau ban ddu. Chon mau vio trong mdi chdu chira 200 g dat
(loai dét sach giau dinh dudng Tribat, thanh phan dat gdm
mun dira, tro trau, phan compost) dé & nhiét do phong. Sau
khoang thoi gian 1, 3, 5, 7 va 9 tuan lay mau ra khoi moi
truong d4t va dem di cAn mau véi do chinh xac dén 0,1 mg.
MBJi gia tri thuc nghiém dugc thuc hién v6i 3 mau mang soi
doc lap.

Do phan hay sinh hoc (D) duge xac dinh theo cong thic
sau:

DMo

L % 100% 2

trong d6 M, la khdi lugng mau ban dau (g); M 1a khdi
lugng mau sau khi chon trong dat (g).
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Pdnh gid pH ciia mau mang soi ld chuéi: DO pH coa
mang soi 14 chudi dugc do ¢ nhiét do phong bang may
Mettler Toledo S220K theo tiéu chuan ISO 3071:2020. Cat
mau c6 kich thude khoang 5x5 mm, khéi lwong 2+0,05 g.
Tiép dén cho mdi miu thir vao binh trung tinh c6 chira 100
ml nudc cit rdi dem di lic co trong vong 2 gid +5 phut &
nhiét d6 phong, roi loc chiét dich. Thuc hién thi nghiém véi
3 méu doc lap dé thu 3 dich chiét khac nhau. Trudc khi tién
hanh do pH dich chiét, thiét bj do dugc hi¢u chuan bang
dung dich dém 4, 7, 10 va nhung dién cyc vao nudc cit cho
pH 6n dinh (pH 5-7,5). Nhing dién cuc lan luot vao cac
binh chira dung dich chiét rdi ghi nhan két qua pH [16]. Sai
s6 cuia gia tri pH 12 £0,2.

3. Két qua va ban luan

3.1. Danh gid hinh théi va tinh chit ciia méu soi ld
chuoi sau khi xir ly hoa hgc

La chudi thé c6 mau nau sam sau khi xt 1y v6i dung dich
NaOH va H,0, thu dugc cac soi cellulose mau vang nhat
(hinh 3A). Su thay d6i mau sic nay 1a do trong qua trinh xur

L4 chudi tho

La chudi thé

Seidaxkly 292 2 I R

Db truyén qua (%)
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i coc
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Hinh 3. Anh chup (A), anh SEM (B), phé FTIR (C) cta la chubi
tho va seoi la chubi da dwoc xtr ly héa hoc.
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ly, mot phan lignin d bi loai khoi soi 14 chudi. Anh SEM
cho théy, 14 chudi tho ban dau la mot mang lién tuc, sau khi
xt 1y thi thu dugc cac sgi cellulose 101 rac, cé kich thudce
xap xi 11 um (hinh 3B). Piéu nay c6 thé duogc gii thich la
do cac thanh phan két dinh trong 14 chudi nhu sap, pectin
va hemicellulose da duoc loai bo sau qua trinh xtr 1y hoa
hoc. Nhén dinh nay s& dugc lam rd qua két qua phan tich
phé FTIR (hinh 3C). Cac dinh hap phu dic trung cho thanh
phan cellulose bao gdm nhém -OH va C-O & vi tri s6 song
lan lugt 14 3320 va 1040 cm van xuét hién & mau l& chudi
tho va mau soi sau khi xir y. Két qua nay ching minh qua
céc qua trinh xir 1y 14 chudi, cdu trac hoa hoc cua cellulose
van duoc giit nguyén. Tuy nhién, cac dinh dic trung cho
nhom C=0 cua hemicellulose tai vi tri 1732 va 1459 ¢m’!
da bién mat trong pho FTIR ciia mau soi [13, 17, 18]. Didu
nay chung t6 hemicellulose dugc loai bd trong qua trinh
xtr 1y hoa hoc. Hinh 3C ciing thé hién cac dinh dic trung
cho thanh phan lignin trong soi sau xtr Iy giam so véi trong
14 chubi tho, dién hinh nhu tai vi tri 1641 cm™ ddc trung
cho lién két C=C trong vong thom va vi tri 1167 cm™ dic
trung cho lién két C-O-C cua lignin [17, 18]. Nhu vay, sau
khi xu 1y v6i dung dich NaOH va Hzoz’ thanh phfm chinh
trong soi 1a chudi con lai 1a cellulose va mot phan lignin.
Lignin s& dong vai tro chat két dinh cac soi cellulose dé tao
thanh mang cellulose ma khong can bat ky mot hop chat hay
polymer nao khac.

L4 chudi thé
So1 da xu Iy

80

60

Khbi lrgng (%)

40

204

T T
450 600

Nhiét d§ (°C)

150 300 750
Hinh 4. Gian dé TGA cua la chudi thé va soi la chudi da dwoc
xt ly héa hoc.

Gian dd TGA (hinh 4) cho thay, tit ca cac mau déu giam
trong Iugng vira phai trong khoang nhiét d6 120-220°C, d6
1a sy giam khdi luong do bay hoi nhiét cua d6 4m trong
mau. Viéc giam khdi luong tiép theo ciia mau dugc bét dau
& khoang 280°C do sy phan hily ban dau cua celullose va
hemicelullose. Mau soi 14 chubi da xir Iy giam khéi luong
dang ké tir 290 dén 400°C, vi thanh phan chinh cua soi 1a
cellulose, hemicellulose va lignin bi phan hiy. Trong khi d6,
mau 14 chubi thd phan hiy nhiét chdm hon va khdi luong
mau giam it hon so véi mau soi da xtr Iy 14 do trong mau 1a
thod con chira nhiéu hemicellulose va lignin (hinh 4). O ving
nhiét d6 490-800°C, ¢ thé duoc xem la sy phéan huy hoan
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toan cua tt ca cac vat liéu dé chay va hinh thanh bui than
[18]. Do d0, c6 thé nhan dinh rang, soi 14 chudi bi phan hiy
O cac vung nhiét khac nhau tuy thudc vao su hién dién cta
cac thanh phan nhu cellulose, hemicellulose va lignin con
trong soi.

3.2. Khdo sdt anh huong cia qud trinh gia cong lén dj
hép thu nwéc va co tinh ciia mang soi ld chuéi

Soi 1a chudi sau qua trinh xtr 1y héa hoc véi NaOH va
H,0, dugc ép nhiét dé tao mang soi voi cac nhiét d6 gia
cong khac nhau. Trong do, do hap thu nudc cua san pham
mang soi 14 chudi phu thugc vao thanh phan lignin trong
mang, vi trong cau tric lignin chu yéu 1a vong thom cua
cac don vi phenylpropane, vi vy ma ching 1a thanh phan
khang nudc trong soi thién nhién. Trong khi d6, cellulose
1a mot polysaccharide ban tinh thé c6 mot lwong 16n nhom
hydroxyl trong cau triic nén 1a thanh phan wa nudc [19].
Nhu vy, mang soi 14 chudi dwoc két dinh boi nhidu lignin
thi 6 khang nudc cang ting hay do hap thu nudc cang giam.

I\i
\

16

14+

12

% hﬁp thu nwéc

10

T T T T
100 110 120 130

Nhiét d9 ép (°C)

Hinh 5. Do hép thu nwéc cia mang soi la chudi & cac nhiét do
gia cong khac nhau.

Nhiét do gia cong ép nhiét dé dinh hinh mang soi 1a
chudi anh hudng dén do hap thu nudc va co tinh ciia mang.
Nhiét do ép tang dan tir 100, 110, 120 dén 130°C thi do
hép thu nudc cua mang giam dan theo tht tu 16,19, 14,62,
13,04 va 10,57% (hinh 5), trong khi d6, d6 bén kéo cua
mang soi ting dan tir 2,39 (mau M100) 1én 3,34 MPa (miu
M130) va modul kéo tang tir 9,38 1én 290,96 MPa (hinh 6).
C6 thé thiy rang, khi nhiét do gia cong tang thi lignin trong
s0i chdy ra cang nhiéu va mang s& dugc két dinh cang tdt,
vi vy ma mang soi giam kha nang hip thu nudc va ting
do bén kéo cling nhu modul kéo. Tuy nhién, mau M120
va M130 ¢6 modul kéo tang cao (224,5 va 290 MPa), the
hién mang ctng, kha ning mém déo kém. Ngoai ra, miu
mang sgi M120 va M130 con bi hién tugng cong vénh.
Hién tugng nay duoc giai thich 1a do khi ép & nhiét d6 cao,
lignin con trong soi 1a chudi di chuyén ra khoi mang nhiéu
hon, 1am tang tinh két dinh va lién két mang. Mau mang soi
cellulose nay khong phu hop v6i tng dung lam khau trang
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do tinh mém déo cua mang kém, gay han ché cho thiét ké
6m sat mat, miii va gay khé chiu cho nguoi sir dung. Dbi
v6éi mau M100 thi nhiét d6 ép 100°C khong du dé 1am chay
phan lignin con trong soi ra ngoai va lam két dinh cac soi
v6i nhau, vi vy mang soi tao thanh hap thy nhiéu nudc va
c6 tinh chét kéo thap nht.

350

300

250

200

Modul kéo (MPa)

- 150

Dé bén kéo (MPa)
~N
;

- 100

50

110 120
Nhiét d9 ép (°C)

Hinh 6. Biéu d6 d6 bén kéo va modul kéo ctia mang sgi la
chuoi & cac nhiét dé gia cong khac nhau.

Diéu kién gia cong ép nhiét & 110°C trong 2 phit duoc
danh gia 1a nhiét d6 phu hop dé ché tao mang soi img dung
lam khau trang, vi lugng lignin chay tir qua trinh ép nhiét
vira dii dé tao két dinh cho mang (mang khong qua cing va
khéng bi cong vénh). Mau mang cellulose & diéu kién gia
cong nay dugc phan tich hinh thai va tinh chat dé danh gia
kha ning tmg dung lam khau trang phan hity sinh hoc.

3.3. Pdnh gid hinh thdi va tinh chét ciia mang soi ld
chudi ché tgo tir phwong phdp ép nhigt

Anh SEM cho thiy, mang soi celullose tir 1a chudi c6
bé mit bang phang, khong gb ghé, mang lién tuc va khong
bi xo do céc soi cellulose duge lién két voi nhau boi lignin
(hinh 7A). Sau khi x@ 1y héa hoc va dugc dem gia cong ép
nhiét, cac soi 14 chudi sap xép dan xen nhau mot cach ngiu
nhién va lugng lingin con lai trong soi sau khi xtr Iy hoa hoc
dong vai tro la chat két dinh, nho vay ma tao dugc mang
cellulose lién tuc, khong bi bong troc.

Hinh 7. Anh SEM (A) va géc tiép xuc (B) cia mang cellulose
tir soi 14 chubi.
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Hinh 7B thé hién goc tiép xuc ciia mang dat 92,5°C va c6
thé xem la bé mit mang c6 tinh ky nudc [20]. Khi ép nhiét
tao mang cellulose thi lugng lignin c6 trong soi chay ra vira
du dé lién két cac vi soi lai voi nhau lam mang c6 tinh lién
két cao. Bén canh do, lignin chay ra trong mang nay dong
vai trd 1a chit khang nudc nén mang soi 1a chudi c6 bé mat
ky nudc [19].

Khau trang phén huy sinh hoc duoc thiét ké tir 2 mang
s¢i 1a chuoi ghép lai ¢6 hinh dang nhu ¢ hinh 8.
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Hinh 8. Ban vé thiét ké khau trang (A) va san pham khau trang
phan hay sinh hoc tir s¢i la chubi (B).

Mang cellulose khau trang tir soi 14 chudi dugc tién hanh
danh gia kha nang phan huay sinh hoc trong méi trudng dét
thong qua gia tri d§ phan hay. Khi dat mitc d6 phan huy
100% thi mang soi phan hity hoan toan va cé thé dugc vi
sinh vat st dung dé sinh ra sinh khdi do dugc lam hoan toan
tor nguyén liu thuc vat.
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Hinh 9. D6 phan hiy ctia mang soi la chudi thir nghiém trong
moi trweong dét.

Hinh 9 cho thdy, mau mang soi 14 chudi giam khéi lwong
theo thoi gian thir nghiém phan huy trong dat. Sau mot tudn
khéi lugng mau giam 18,62%, sau 3 tudn giam 43,68%, 5
tudn giam 72,67% va sau 7 tuan giam 81,55%. Sau 9 tuan
hinh thai ban diu ciia mang hoan toan bién mat, thay vao
d6 1a cac mang nhd roi rac, khéi luong da giam téi 93,86%
so v&i khéi lugng miu ban ddu. Mang soi phan huy tot vi



s Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc

duoc ché tao hoan toan tir cellulose thién nhién, nhd vay cac
vi sinh vt trong dat tin cong d& dang va tiéu hoa ching dé
tao ra sinh khdi. Vi vy ma mang soi 14 chudi giam nhanh
khéi luong so v&i mau ban dau va sau 13 tuan thi bi phan hity
hoan toan. Két qua nghién ctru thé hién khau trang tir mang
soi 14 chudi c¢6 kha nang phan hay sinh hoc.

Ngoai ra, viéc deo khiu trang thudng xuyén trong nhiéu
gio s€ gay ra nhiing tdc dong ti€u cyc cho lan da cua nguoi
deo nhu dé bi ndi mun, kho da, san, ngta, di ung. Do do, can
xac dinh pH cua khéu trang tir 14 soi 1a chudi c6 phu hop va an
toan ddi v6i nguoi s dung. Két qua do pH theo tiéu chuan ISO
3071:2005 cua dich chiét tir khau trang soi 1a chudi dat gia tri
trung binh 13 6,96 [16]. Gia tri pH nay nam trong khoang pH an
toan cho cac san pham sir dung cho con nguoi [21].

4. Két luan

Soi cellulose tir 14 chubi kho da duoc xir 1y hoa hoc va ting
dung 1am mang soi cellulose v6i phuong phap ché tao don gian
la ép nhiét. Mang tao thanh c6 do bén kéo dat 2,55 MPa, modul
kéo 1a 119,18 MPa va co do hip thu nuéc khoang 14,62%. Bé
mit mang c6 tinh ky nudc thé hién qua két qua goc tiép xtc dat
92,5°. Khau trang tir mang soi la chudi co kha nang phéan hiy
sinh hoc thé hién cic mau mang soi giam 93,86% khdi luong
50 voi miu ban dau sau 9 tuin thir nghiém va tiéu bién sau hon
13 tudn. Khéu trang tir mang cellulose ¢6 pH 6,96 an toan dé
s dung trén nguoi. Nghién clru nay bude bude dau cho thay
tiém ning ing dung ciia mang soi 1a chudi dé ché tao khiu trang
phan huy sinh hoc. Tuy nhién, dé dwa vao thyc tién can tién
hanh thém céac danh gi nhu kich thugc 16 xép, hiéu suét loc va
tro Iyc ho hap cua khau trang.

LO1 CAM ON

Nghién cfru‘néy duoc tai tro boi Trug‘mg DPai hoc Su pham
Ky thuat TP H6 Chi Minh thong qua dé tai nghién ctru khoa
hoc ma s6 SV2022-86. Céc tac gid xin chan thanh cam on.
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