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INVESTIGATING THE COLOR CHANGES AND THE PHYSICO-MECHANICAL PROPERTIES OF LEATHER TREATED

WITH SILVER NANOPARTICLES SYNTHESIZED USING PIPER BETLE LEAF EXTRACT

Vii Tién Hi€u'2, Bui Van Huan'’,
Nguyén Ngoc Thang' Nguyén Hai Thanh'

TOM TAT

L6p 6t bén trong gidy dép la 16p vat liéu tiép xdc véi ban chan, ngdm hit hei dm va mé hdi ban chan thai ra, 1a méi truong
t6t cho vi khudn va ndm mdc ¢ hai phat trién. Do d6, san phdm gidy dép co kha nang khéng khudn va ndm mac dang dugc
ngudi tiéu dung quan tam. DE ché tao loai da |6t gidy c6 tinh nang nay, nano bac tong hop xanh tir dich chiét 14 trau khdng
dugc st dung nhu tac nhan khang khudn, khang ndm dé i Iy da lgn thudc mdc theo cac phuong phap ngdm ép, ngam tam va
phun phi. Anh huding clia cac phuong phap xit Iy dén céc tinh chat ca da dugc dénh gi thong qua su thay d6i mau sicva 9
tinh chat co Iy ctia da. Cac phuang phap thi nghiém dugc thuc hién theo cac tiéu chudn Viét Nam va qudc té. Céc s liéu thi
nghiém ciing dugc so sanh véi yéu cdu cda vat liéu lam I6p 16t gidy theo tiéu chudn TCYN 8842:2011 (150 20882:2007). Két qua
cho thdy, céc mau da sau xt Iy déu dap (ing yéu cau dé lam I6p 16t gidy. Nhin chung, cac phuong phap xi Iy khong nh huéng
dén cac tinh cht ca Iy, nhung c6 anh hudng dén mau sac clia mau da st dung trong nghién ctiu nay. Phuang phdp phun ¢6 uu
diém hon cac phuang phap ngam ép va ngam tam khi lam thay ddi it nhdt mau sac da, tang kha néng thdng hi va khong lam
giam do mém cla da.

Tir khéa: Da lon, da Idt gidy, nano bac, khdng khud.

ABSTRACT

The shoe lining layer which contacts with the feet, absorbs moisture and sweat from the feet, is a good media for the
development of various pathogenic bacteria and fungi. Therefore, consumers are interested in footwear with antimicrobial
properties. To provide antimicrobial properties to shoe lining leather, green synthetic silver nanoparticles from Piper betel leaf
extract was used as an antimicrobial agent to treat the pig leather by pressing, impregnating and spraying methods. The effect
of treatment methods on the leather properties was investigated via the color changes and the physico-mechanical properties
of the untreated and treated leathers. The assessment methods were carried out according to Vietnamese and international
standards. The experimental data were compared with the requirements of the shoe lining material according to the standard
TCVN 8842:2011 (IS0 20882:2007). The results show that all treated leathers meet the requirements for making shoe linings.
In general, the leather's treatments did not affect on its physico-mechanical properties, but affected on the leather’s color.
Spray method had advantages over impregnation and impregnation methods when it made the least change in leather’s color,
increased the breathability and remained the softness of leather.

Keywords: Pig leather, shoe lining leather, silver nanoparticles, antimicrobial activity.
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1. GIGI THIEU

Da thudc la mét loai
vat liéu truyén théng, phé
bién va c6 gia tri dé sén
xuat san phdm da gidy
thong dung nhu gidy dép,
quan &o, tui cap, ma, vi,
that lung, boc d6 noéi
that... do da bén, gian va
dan ho6i, mém mai,
thoang khi, hut dm tot
nén mang lai cdm giac
thodi mai cho nguai s
dung. Da Ign c6 nhiéu loai
khac nhau theo loai da
nguyén liéu st dung (da
bé, da bo, da lon, da dé,
da ctu...), theo dang theo
cdng nghé thudc (thudc
bing mudi crom, thudc
bang chat thudc thuc vat,
thuéc bang chat thudc
tdng hop, thudc két
hop...), theo dang hoan
tat (da cat, da vang, da cat
nguyén, da cai tao mat
cat, da nhung..) va theo
muc dich s dung (da lam
ma gidy, da lam I6p lot
gidy, da lam dé giay, da
lam do da...) [1-3].

Da lgn ¢6 cau trac kha
déng nhat, cac bd xo
nhd, min, chat ché, nén
cho phép san xuat da
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nhung chat lugng tét, cho phép xé moéng da ma khéng
gidm nhiéu dé bén cla chung. Trén I16p phan cach biéu bi
vGi [6p bi c6 nhi khong dong déu, bai vay [6p bé mat x6p
va san xui, nhung c6 dé bén mai mon cao. LSp bi ctia bo da
lon khong chia thanh cac 16p cat va 16p ludi. Cac long cing
xuyén sau qua tao nén trong da thudc cac 16 thing xuyén
(hinh 1) lam cho da cé tinh thong haoi t6t. Cac 16 chan long
dugc quan sat thdy trén mat cat nén anh hudng dén tinh
thdm my cta da Ign. Do vay, da lon thudc phu hgp dé lam
I6p 16t gidy nhu [6t ma gidy va 16t gidy [1-3].

Hinh 1. Hinh anh mét cdt cia dalon

Pugc cdu trac tir colagen cé ban chat 1a protein nén da
thudc c6 kha nang hat va gitt 4m t6t. Khi tiép xdc véi ban
chan va hap thu mé hoi c6 chia protein, da thudc sé la
nguén dinh dudng cho su phat trién cla vi khudn va ndm
mo&c trén bé mat da [4-9]. Bén canh d6, mang luéi xo
collagen trong cdu tric da cling cung cap cac diéu kién ly
tudng khac nhu d6 &m, nhiét dé va oxy cho su phat trién
ca vi sinh vat. Hon nita, gidy va cac san phdm da hau nhu
khong dugc giat trong qua trinh st dung nén vi sinh vat
ngay cang tich tu va phat trién. Su phat trién cla vi sinh vat
trong san pham da c6 thé gay ra mui khé chiu, bac mau,
giam dé bén co hoc vat liéu va tham chi gay bénh cho da
ngudi st dung [4-7]. Diéu kién khi hdu néng dm cda Viét
Nam sé& la moi trudng ly tudng cho vi khudn va ndm méc
phat trién trén da trong qua trinh bao quén, van chuyén
cling nhu trong qué trinh st dung sadn phadm. Do d6, can
thiét xr ly khang khuén, khang nam cho da thuéc dac biét
la da lam I6p 16t gidy.

Dé giai quyét van dé nay, cac nha khoa hoc dang nghién
cltu va phat trién cac sdn pham ti da thudc c6 khd ning
khang khuén, khang ndm bang cac phuong phap xi ly khac
nhau. Nhiéu tac nhan khang khuén, khang ndm da dugc xur
ly cho da thudc nhu nano bac, nano oxit kém, cac hop chat
polymer chifa amoni bac 4, chitosan va cac dan xuat cta né...
[4-9]. Tuy nhién, viéc x{ ly khang khudn, khang ndm can dam
bao khong anh hudng I6n dén mau sac va cac tinh chat ca ly,
hod hay kha nang st dung clia da. Trong nghién ctu [8],
nhém nghién cliu cla Isabel Maestre da st dung tiéu chudn
EN ISO 15700:1998 - phuong phap danh gia anh hudng cla
dém nudc 1én tat ca cac loai da thudc dé danh gia su thay déi
bé mit va mau sic cta da. G day, thay vi s&t dung nudc,
nhém nghién ctiu da st dung dung dich AgNPs va Ag@SiO.,.
Tién hanh nho giot ctia méi dung dich AgNPs va Ag@SiO; [én
cac mau thr nghiém mau da tuong (ing. Sau 30 phut, dung
dGa thuy tinh gat dung dich thua khéi mau. Tiép theo cac
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mau dugc dé khé qua dém va danh gia su thay d6i mau
bang phan tich truc quan. Thuc hién cac thi nghiém dé bén
kéo va d6 bén xé rach dé xac dinh anh huéng ctia dung dich
xU ly dén sy thay ddi tinh chat co hoc clia da. Két qua cho
thdy viéc x{ ly khang khuan bang AgNPs va Ag@SiO, c6 dnh
hudng dén mau sic va khong anh huéng dang ké dén cac
tinh chat co ly cta da thudc.

Trong pham vi nghién cttu nay, thuc hién danh gia su
thay d6i mau sic va cac tinh chat co ly cta da lon thuéc
méc sau xt ly khang khuan bdng nano bac dugc téng hop
tu dich chiét 1a trau khong theo cac phuong phap ngam ép,
ngam tam va phun. Két qua nghién ctiu cho phép xac dinh
dugc phuong phap xti ly phu hgp cho da thudc, cing nhu
déanh gia dugc su phu hop cda da sau x ly dé lam I6p 16t
ma gidy theo tiéu chudn TCVN 8842:2011.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1.Vat liéu nghién ctu

Da Ign thudc crom dugc cung cap béi Cong ty TNHH
Huynh dé Thudc da Hung Thai, Tp. H6 Chi Minh. Vung da st
dung dé xt ly khang khuadn dugc cét tir con da theo tiéu
chudn TCVN 7117:2007 vé 18y mau da thudc. Da Ign cat
thudc crom thanh pham va dugc lam méng déu bidng may
xé da dén do day 1 + 0,Tmm. Nano bac dugc téng hgp tu
dich chiét 14 trau khéng (AgPBL) theo quy trinh da trinh
bay trong céng trinh [10] va x( ly khang khuan, khang ndm
cho da dugc theo 3 phuong phap ngdm ép, ngam tdm va
phun [11]. B&i v6i cd 3 phuong phap cong nghé déu su
dung dung dich x& ly c6 néng d6 nano bac 160ug/mL.

Phuong phép ngdm ép: Mau da dugc ngam trong dung
dich nano bac 2 Ian, méi lan 30 phut véi dung ty 1:5 & diéu
kién nhiét d6 phong. Sau méi lan ngam, mau da dugc ép
trén may dé dat muc ép 80%. Sau mdi lan ép, mau da dugc
sdy & 105¢0C trong thdi gian 3 phut dé lam bay nhanh lugng
nudc trong da. Sau lan sdy thd 2, miu da dugc dé khé va
diéu hoa & diéu hién tiéu chuan t6i thiéu 24h trudc khi thi
nghiém. Ché d6 sdy nay dam bao da kho tét, rit ngan thoi
gian say kho va khéng anh hudng dén dé co cda da.

Phuong phap ngdm tdm: Mau da dugc ngadm trong
dung dich nano bac 2 Ian, méi lan 30 phut vsi dung ty 1:5 &
diéu kién nhiét d6 phong. Sau méi lan ngam, si dung dda
thuy tinh kep gat dung dich dé dam bao luong dung dich
dua lén da dat 80% khéi lugng da ban dau. Sau méi lan
ngam, mau da dugc say & 105°C trong thdi gian 3 phat. Sau
Ian sdy thi 2, mau da dugc dé kho va diéu hoa & diéu hién
tiéu chuan t&i thiéu 24h trudc khi thi nghiém.

Phuang phéap phun: Mau da dugc phun lugng dung
dich bang 80% khdi lugng da ban dau, bac (bang binh
phun loai 10ml) trong diéu kién nhiét 6 phong va phong
kin. Phun déu trén bén mat phai va trai ctia miéng da. Sau
khi phun, mau da dugc sdy & 105°C trong thai gian 3 phdt,
sau d6 dé da kho va diéu hoa & diéu hién tiéu chuin téi
thiéu 24h trudc khi thi nghiém.

Cac thi nghiém va phan tich dugc thuc hién tai Trung
tam thi nghiém Vat liéu Dét may - Da giay, Trung tam Khoa
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hoc va Cong nghé cao su cla Pai hoc Bach khoa Ha Noi,
Phong thi nghiém (PTN) Vat liéu Da gidy cGa Vién Nghién
ctiu Da giay.
2.2, Cac phuong phéap va tiéu chuan thi nghiém

Cac chi tiéu danh gia mau da trudc va sau x ly vai
AgPBL theo ba phuong phap ngdm ép, ngam tam va phun
dugc thuc hién theo tiéu chudn TCVN 8842:2011 - Yéu cau

déi vai ot mi gidy va 16t gidy, thé hién trong bang 1.

Bang 1. Cac phuong phép va tiéu chudn thi nghiém dugc sir dung

4 |Hé s6 hap thu hoi
nudc cta Iot mi giay

TCVN 10947:2015
(150 17699:2003)

5 | D06 bén mai mon

TCVN 10435:2014
(IS0 17704:2004)

rp| Dactrungtinh | Tiéu chuanthit | oo 0 s i thit nghiem
chat cia da nghiém
1 | Mau sdc S0 105- | Mdy do mau (4200 ctia hang X
J03A:2009 Rite tai PTN Hda dét, Dai hoc
Béch khoa Ha Noi
2 | Do bénxé TCVN 9541:2013 | Mdy kéo dut da nang TensoLab

(15017696:2004) |3 (2512ALAB), Thiét bi xdc
3 |9 thong hoi nuéc| TCVN 10947:2015 | dinh d0 bén mai mon YGA401E
ciia 16t mi gidy (150 17699:2003) |tai Trung tam thi nghiém Vat

liéu Dét may - Da giay, Dai hoc
Béch khoa Ha Noi

6 D0 bén véi mé hoi

TCVN 10442:2014

Phong thi nghiém Vat liéu Da

(150 22652:2002) | gidy cla Vién Nghién cu Da
7 |D bén udn TCUN 9539:2013 | 9idy
(150 17694:2003)
8 | Do hdp thu nudc cda | TCVN 12340:2018
16t gidy (150 22649:2016)
9 | Do giai hap nudc cta | TCVN 12340:2018
16t gidy (150 22649:2016)
10 | DO mém 1S0 17235: 2002
3. KET QUA VA BAN LUAN

3.1. Két qua do mau da truéc va sau xu ly AgPBL

Pé danh gia su bién d6i vé mau sic cla cac mau da
trudc va sau xt ly, viéec do mau dugc thuc hién theo hé
khong gian mau CIELab thu dugc cac théng s6 mau théng
s6 mau L*, a*, b*, C+x va h°. Hé khong gian mau CIELab
dugc xay dung dua trén kha nang cdm nhan mau ctia mat
ngudi. Do vy, tat cd nhiing mau ma mét ngudi c¢6 thé nhin
thay duoc déu duoc biéu dién théng qua cac gia tri L*, a*,
b*. Thong s6 L dac trung cho d6 sang, sang hon (+L) va toi
hon (-L); a* théng s6 mau dé - luc, nga do (+a) va nga luc (-
a); b* théng s6 mau vang - lam, nga vang (+b) va nga lam (-
b). T4t cd cdc mau cd cling dd sang L nam trén cung mot
mat phang c6 hai truc toa 6 vudng goc a* va b*. D6 sang L
clia mau thay déi theo truc doc. Téng su khac biét vé do
sang va mau sac cla cac mau da xt ly AgPBL véi véi mau
déi ching (Le) dugc xac dinh théng qua gia tri AE. Thong
thudng, gia tri AE < 1,0 thi mat ngudi khéng phan biét dugc
su khac biét mau sac gitra hai mau vat liéu. Két qua do mau
va anh chup cdc mau da trudc xu ly (Le) va sau khi dugc x{
ly khang khudn, khang ndm bang AgPBL Vi cac phuong
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phéap ngam ép (pLeAg), ngan tam (iLeAg) va phun (sLeAg)
dugc thé hién trong bang 2.
Bang 2. Két qua do mau clia cdc mau da thudc trudc va sau xu Iy AgPBL

Ngudn sdng D65 - géc quan sdt 10°
Mau| L* | a* | b* | C* | h* | AE

Anh chup mau da

Le |62,42|9,77 |23,86(35,78|67,73| 0,0

pLeAg|57,97| 9,75 |21,16|33,73|67,43| 2,41

iLeAg|57,28| 9,60 |22,08|34,07(67,19| 2,39

Tt i m“?ﬂ“

sLeAg|59,43 9,60 [22,96(34,88(67,55 1,34 |

Ké&t qua do mau cho thdy mau da ban dau cé d6 sang
cao (L* = 62,42), anh mau do6 - vang (@* = 9,77 va b* =
23,86); cdc mau da thudc sau x ly c6 dé sang va anh mau
dd - vang déu gidm chiing t6 mau sdm hon so véi mau da
ban dau. Su thay d6i mau clia cac mau da sau x ly véi
AgPBL c6 thé qua sat dugc bang mat thudng do gia tri AE
cla ching so véi mau da ban dau déu I6n hon 1. Két qua
nghién ctu nay cling théng nhat vai két qua do mau mau
da xt ly trong céng trinh [8]. Hon nira, mau da dugc xu ly
AgPBL theo phuong phap phun (sLeAg) c6 su thay d6i mau
sdc nhé nhat (AE = 1,34). Diéu nay clng ¢é thé nhan thdy
khi quan sat truc ti€p anh chup mau da sLeAg va mau da
trugc x ly (Le).

3.2. K&t qua xac dinh cac tinh chat co ly cta da trudc va
sau xu ly AgPBL

K&t qua xac dinh cac tinh chat co ly cla da trudc va sau
xUr ly AgPBL theo ba phuang phap va theo cac tiéu chuan
Viét Nam va quéc té dugc trinh bay trong bang 3. Cac két
qua thu dugc véi mau da thi nghiém cling dugc so sanh véi
cac yéu cau cla vat liéu da lam 16p 16t gidy.

Bang 3. Két qué xdc dinh cac tinh chdt co Iy clia da trudc va sau xt Iy AgPBL

) Cacmau thit Yéu cau theo
TT | Tinh chat | Donvi
" | Le |pleAg|iLeAg|sLeAg|TCVN 8842:2011
D0 bén xé N 320 | 325 | 319 327
S0 Sdnh VAT g 1000\ 1016 | 997 | 1022
mau Le
1 >15
So sdnh vdi
TCVN % 213,31 216,7 | 212,7 | 218,0
8842:2011
Udn kho 15000
Do bén bé . A a . [chu  ky ma
2 uén Chuky | Dat yéu cau véi 50000 chu ky khong c6 hu hai
nhin thdy
Pobénmai| . |Dat YeU cau, Khbng 6 104 1560
3 mon Chuky | thlng trén toan bo chiéu day Uet: 3200
clia mau ot
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Sau ba chu ky,
[6t mid phai
khéng o bat ky
vét ndt nao khi
uon cong, va
phai git dugc 80
% d6 bén xé

Do bén véi
mo hoi

Dat yéu cau, do bén xé dat

0,
% trén 80%

Do thong
hoi  nudc
clia 16t mi
gidy

5 | So sdnh vdi
mau Le

mg/cm2h | 3,13 | 3,62 | 3,56 | 3,94

% 100,0| 115,7 | 113,7 | 125,9

So sdnh vdi
TCVN %
8842:2011
Hé so hap
thu  hdi
nudc

So sdnh vdi
mau Le

156,0| 181,0 | 178,0 | 197,0

mg/em® | 21,0 | 20,8 | 20,6 | 21,2

% 100,0| 99,0 | 98,1 {101,0

So sdnh vdi
TCYN %
8842:2011

Do hap thu
nuéc  cla
6t gidy

So sdnh vdi
mdule

263,0| 260,0 | 257,5 | 265,0

mg/em® | 54,1 | 53,9 | 53,6 | 534

1000 996 | 99,1 | 987

So sdnh vdi
TCUN % 90,711 893 | 89 | 877
8842:2011
D0 gidi hap
nuéc  cla % 97,11 97,2 | 96,8 | 96,7
6t gidy

So sdnh vdi
mdule

0
% 1060 100,11 99,7 | 99,6

So sdnh vdi
TCUN %
8842:2011
Do mém mm 49 | 48 | 45 | 495
9 | So sdnh vdi
mdule

161,8| 162 |161,3| 1614

0
% 1060 98,0 | 91,8 1 101,0

Két qua nhan dugc trong bang 3 cho thdy viéc xu ly
khang khuin, khang ndm cho da thuéc bang AgPBL hau
nhu khéng c6 anh huéng dén tinh chat co hoc cua vat liéu
bao gom dé bén bé uén, do bén xé, dé bén mai mon, cling
nhu d6 bén xé clia da sau tac dong clia mé héi. Khéng cd
su khac biét dang ké vé cac chi tiéu co hoc clia cdc mau
dugc xtr ly theo ba phuong phép. Diéu nay la do ky thuat x
ly khéng lam tén thuang da, nano bac hap phu va lién két
véi da bang lién két tinh dién va tuong tac phan tir nén
khéng cé tac déng dén cau tric hoa hoc cla da thudc sau
X0 ly. Két qua nghién ctu nay cling tuong déng vdi két qua
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trinh bay trong nghién cidu [8]. Da lgn la loai vat liéu bén
chac, bén mai mon va rat phu hgp dé lam 16p 16t gidy [1, 3]
nén cac chi tiéu co hoc cla mau da nghién cliu déu dap
Ung t6t yéu cau cda da lam 18p 16t gidy theo tiéu chuan
TCVN 8842:2011. Dac biét la d6 bén xé clia da rat cao, dat
hon 200% so véi yéu cau.

Tuang tu nhu cac chi tiéu co hoc, viéc xt ly khang khuén,
khang nam cho da thudc bang AgPBL trong nghién ctiu nay
hau nhu khong anh hudng dén dé hap thu nudc va do giai
hap nudc chia ching. B hap thu nudc clia cac mau da trudc
va sau xu ly chi dat khoang 90% theo yéu cau cla 6t giay.
Tuy nhién, trong cau trac 16t gidy, I6p da 16t nay thudng
dugc phu trén I6p nén lam bang vat liéu x6p, khi dé kha
nang huat nudc cda lot giay dugc tang lén. Do giai hap nudc
cac mau da déu rat tot, dat trén 160% so véi yéu cau cla tiéu
chudn TCVN 8842:2011 déi véi vat liéu lam I6t gidy.

Cac mau da sau xtr ly cé d6 thong hoi nudc va d6 hap
thu hoi nudc rat tot (dat trén 178%) so vdi yéu cau cla tiéu
chudn TCVN 8842:2011 déi vdi vat liéu lam 16t ma gidy. Do
thong hoi clia cadc mau da sau xt ly 16n hon so véi méau da
ban dau, dac biét 1a mau da dugc xt ly bang phuong phap
phun (tdng khodng 26% so v&i mau ban dau). Hé s6 hap
thu hoi nudc clia da thudc trudc va sau xdr ly hau nhu
khong c6 su thay déi va dat khoang 260% so vGi yéu cau
theo tiéu chuan TCVN 8842:2011. Su gia tang d6 thong hoi
clia da sau xU ly, dac biét la da xt ly theo phuong phap
phun, c6 thé 1a do su m& réng clia cac 16 chan 16ng trén da
Ign. Khi mau vat liéu hap thu hoi nudc sé truong nG, nhung
khi giai hap thu nudc do say kho dan dén d6 co cla céac bd
xa collagen 16n hon dé co chia 16 chan 16ng, lam kich thudc
16 chan 16ng maé rong.

Nhu vay, cac phuong phap xt ly da thuéc bang AgPBL
khong anh hudng tiéu cuc dén cac tinh chat co ly ciia mau
da st dung trong nghién ctu nay. Cdc mau da sau xt ly déu
dap Ung yéu cau cta vat liéu lam 1&p 16t gidy theo tiéu
chudn TCVN 8842:2011. Tuy nhién, phuang phap phun c6
uu diém hon cac phuong phap ngdm ép va ngam tam vi
lam thay d6i it nhat mau séc da, ting kha nang thong hai
clia da, 6 mém cua da khéng bi thay déi. Diéu nay la hgp
ly, vi vGi cac phuong phap ngdm ép, ngam tdm da bi ngam
vao dung dich chira nano bac va sau dé bi ép qua cac truc
trén may ép dé ddy lugng dung dich du ra khéi mau da (d8i
véi phuang phap ngdm ép). Qua trinh nay lam cho cac hoa
chat co6 trong da nhu chat thudc da, chat mau, dau lam
mém va cac hod chat khéc co lién két kém bén viing véi da
di doi ra méi trudng nudc. Hién tugng nay c6 thé lam cho
da thudc nhanh bi phai mau va bi kho, ciing dac biét la d6i
vGi cac loai da mém cé ham lugng 16n chat dau lam mém.
Da dugc xtt ly bang phuong phap phun tranh dugc hién
tugng nay nén co ban duy tri dugc mau sac va cac dac tinh
ban dau cla da. Pay cing la uu diém cGa phuang phap
phun so vdi cac phuong phap ngdm ép va ngam tam dugc
s dung trong nghién ctu nay.

4, KET LUAN

Nghién ctu nay da xac dinh su thay déi mau sac va cac

tinh chat co ly cta da lgn thuéc dugc xt ly bang cac
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phuong phap ngam tdm, ngdm ép va phun véi dung dich
nano bac thu dugc tir phan tng téng hop xanh giira mudi
bac nitrat v6i cac hgp chat c6 trong dich chiét 1a trau
khong. So sanh két qua do mau, gia trj cac tinh chat cua
da trudc va sau xt ly dé danh gia anh hudng cda ba
phucng phéap xtr ly dén su thay d6i mau sic va tinh chat
cla da. Cac s6 liéu thuc nghiém cling dugc so sanh véi
yéu cau cla vat liéu lam I6p 16t gidy theo tiéu chuan TCVN
8842:2011. Két qua cho thdy, cdc mau da trudc va sau xu
ly déu dap Ung yéu cau dé lam 1&p 16t gidy. Nhin chung,
cac phuong phap xt ly khong anh hudng dén cac tinh
chat cta mau da dugc st dung trong nghién ctu nay.
Phuang phap phun cé uu diém hon cac phuong phap
ngam ép va ngam tam do lam thay d&i it nhat mau sic da,
tang kha nang théng hai va khéng lam giam d6 mém cla
da. K&t qua cda nghién clu nay budc dau cho thdy c6 thé
ung dung da lgn thudc x ly AgPBL lam I6p 16t cho giay
dép c6 tinh khang khuan, khang nam.
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