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TdM TAT

Méng phil cdn tia UV, td lim sach trén cd s@ chét tao mang polyme v cdc hat nano hoat tish 70, SiO,
véi mye dich sit dung cdn tiz UV va ty iim sach cho céc san pham kinh. Chat tao mang st dung polyme vé
£0 dige ché 1ao trén co 5§ ethy! sificate bing phudng phip sol-gel c6 tinh chit 16t kon so vdi cde chat tao
mang polyme hilu co: C4u tric mang taa thanh trén cd s@ cie nguyén #7 silic va oxi, tao thanh mgt Idp mang
trong sudt tuong thich vdi vat N kinh nén cho dg iruyén quang cao, bim dih 8%, bén nia UV, bén nudc. Bai
bdo ndy trinh by mot 50 két qud nghién cou lta chon nguyén iy va didu kign ¢ng nghé dé ché tao chit
k&t dinh polyme v6 co. Str dyng chét két dinh polyme vi co ché tao duge dé ché tao dung dich phii kinh te
iam sach, cdn fia V.
Tir khéa: Nano TiO,, Si0,, phisong phdp sol-gel, mang phii cn tia UV, mang phil ty 1am sach, quy hoach i nghigm.
ABSTRACT

UI{ shilding and seif- cleamng coating based on polymer and activated Ti0, Si0, nanoparticie is used
for glass products. Using the inorganic polymer binder synthesized from ethyl silicate By the sol-gel method
has been proved to have befter properties than using the organic pelymer binder. Inorganic polymer network
structure consisting of sificon and oxygen forms a transparent coating, is compatible with glass materials for
high light visible excelient uv and water This paper presents the
results of research on selection of materials and technologicaf conditions to make inorganic polymer binder. This
binger and activated Ti0,, Si0, nanoparticle were used for manufacturing UV-shielding and self-cleaning glass.

Keywords: Nano Ti0,, Si0,, sol-gel method, UV shielding, self-cleaning coating

1. GiGi thiéu

Trén thé giéf, mang phd ¢ho Kinh duwoc (#ng dyng sdn
xudt nhidu va 13 mét trong nhizng cdng doan khdng thé
thidu trong san xuét vt liéu kinh. T nhing ném 1925
dén nam 1961, & cac nwéc Chau Au, My,... mang phi
tinh nang cho kinh nhy: diéu khién nang lwgng mat trén,
can tia IR, phan xa hodc hép thu nhiét, guwong.... thudng
dwoc phil lén trén b& mét kinh ngay trong qua trinh luyén
kinh bing phuvong phap ngung tu héa hec hodc ngay sau
qué trinh ché tao thanh kinh s&n pham bang phwong phap
phun xa.

Cing v&i sy phat tridn clia cong nghé sol-gel, ¢ac
phuong phap ché tao mang phu trén Kinh trrdc day dan
dAn dugc thay thé mot phén biing cong nghé sol-gel ty
thudc vao myc dinh str dyng clia san pham kinh. Nam
1959, mang phu sol-gel du tién dwoc phil Ién kinh voi
cAu tric I&p thhy tinh/Ti0,/ Si0,/TO, s& dung phueng
phap nhung phi dé gia c6ng mang phi |&n kirh cia cong
ty DESAG. Sau do, t& ndm 1963 dén nam 1990, cang ty

san xuét kinh Scott da (ing dung cong nghé sol-gel d& ché
tao cac loai mang phi didu khidn nang legng mat trvi,
méng phli chéng phén xa & cac igp phil TiO,-Si0/TiO,f
8i0,; TiO, pha tap vo1 Pd,... Tuy nhién, higu qua cia céc
loai mang phi nay khéng thé bang mang phi Ag dugc
ché tao béing cong nghé phun xa magnetron. Méc du vay,
cong nghé sol-gel van duge tiép tuc cdi fién va phat trién
bé&i cac cdng ty sdn xuét kinh trén thé gii [1].

6 voi cong nghé sol-gel, st dyng phwong phap
phun phi & phd mang 1&n hiu hét cac san pham kinh
xay dung, kinh da dugc Iép dét trong céc tda nha cao
tang. Hign nay ¢6 rat nhidu $an phdm nhw dung dich tw
lam sach, ¢an tia UV nhi: Nanosolar™ cda U, mang
1am sach’ Modesta BC-06 cla Nhat, Mang TitanProtect®
TA2210 cla Birc,... d&d duge ché tao dya trén qua trinh
téng hep sol-gel tao ra céc hat nano TiO,, SIO,... o tac
dung can tia UV, f lam sach.

O Vigt Nam céc tba nha ca tang, céc khu van phong
d&u str dung nhidy vat ligu kinh. St dung vat ligu kinh cé
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nhirng hiéu qua my quan dep, kha nang 14y sang ti da va
mé rong tAm nhin giup cho khong gian phéng trdng thoang
rong, ngap tran anh sang tr nhién va I3p G&t nhanh. Tée
@0 tiéu thu kinh tang trung binh mbi nam 1a tir 8-10%, dw
doan t&i nam 2016 legng kinh tiéu thy hang nam dat 178
triéu m2. Tuy nhién st dung kinh cé nhugc diém 13 truyén
cactia UV, IR qua gay nong, anh hirémg dén strc khde con
ngudi va dd ndi that. Hién nay, dai da sb cac san pham
Kinh 6&u 6 tac dung chan tia UV Ién téi 60% [2], nhing
van con mét lugng dang ké tia UV truyén qua. Mat khac,
sir dyng kinh phai thurng xuyén lau chii g& mat kinh ludn
sang béng. Vi nhirng blrc vach, vat trang tri, clra sé &
dudi thAp c6 thé d& dang lau chui. Bi véi nhieng tam kinh
& trén cao va nhét 1a nhirng burc twong lam bang kinh thi
viéc vé sinh 12 mot van dé vé cing phire tap, ton rat nhigu
théi gian, khé khan va nguy hiém. Cho dén nay, cac loai
mang phii tinh nang nang cao chat lwong cla céc san
pham kinh nhu can tia UV, ngan can birc xa nhiét, tw lam
sach,... chua duroc quan tam nhidu va tr ché tao & Viat
Nam, chil yéu cac dung dich @6 dugc cic nha san xuat
kinh nhap kh3u tir cac cong ty nwoe ngoai. Hién nay, co
mdt s6 bién phép 6 can tia UV, tr lam sach nhu: tao pht
oxit kim loai ngay trong qua frinh luyén kinh, sé lam tang
chi phi ché tao vat liu kinh I&n rat nhidu do phai t6i luyén
& nhiét d cao 700°C hoéc sir dung nhirng tdm phim cén
tia UV Gé dan Ién san pham kinh. Tuy nhién, bién phap
nay rét thii cong va ton nhidu thdi gian.

Do d8, viéc nghién ciru ché tac mang pht kinh can tia
‘-_ UV, tu lam sach bang phuong phap phun phii ¢6 ¥ nghia
va gia tri thyre tién cao. Dung dich mang phu kinh trén co'
s& chét két dinh polyme v6 co két hop vai hat nano TiO,
s& tao ra lép mang phu kinh ¢o tac dung can tia UV va ty
1am sach cho cac vat ligu kinh, d& dang thi céng sé& tao
tiém nang Ion cho viéc nang cAp, cai thién tinh nang cla
kinh xay dyng trong cac cong trinh dang sir dung va tao ra
cac san pham kinh méi cd gia thanh phi hop béo vé strc
khoe con ngurdi va db ndi that, tiét kiem dwgc chi phi lam
sach gép phan dang ké trong viéc an toan lao déng va bao
vé& méi trréng.

Tir thuc té trén, Vien Vat liéu xay dyng da tién hanh
“Nghién clru ché tao mang phu kinh can tia UV, te 1am
sach” véi myc tiéu 2 tao ra san pham mang ph ty lam
sach, can tia UV cho cac bé mat kinh x8y ding, c6 gia
thanh hop ly dé b3o vé strc khde con ngudn va dd ndi that,
tiét kiém duoc chi phi lam sach gép phan dang ké trong
ViéC an toan lao dgng va bao vé& méi trrdmng.

2. Vat ligu va phwrong phap thi nghiém

2.1. Nguyén vit ligu

* Alkoxide WACKER® TES 40 (Tetraethy! orthosilicate)
(TEOS) c6 cdng thirc hoa hoc (C,H,0),Si va dac tinh ky
thudt nhur Bang 1.

* Phu gia tw lam sach, can tia UV

- Nano TiO,: st dung nano TiO, da dugc phan tan
trong nwéc dwén dang huyén phii c6 tén thuong mai VP
Disp. W 740 X va d&c tinh ky thuat nhe Bang 2.

- Nano S10,: dang sol cd tén thuong mai LUDOX®AS-
40 va dac tinh ky thuat nhw Bang 3.

Bang 1. Déc tinh ky thuét ciia TEOS

Tinh chat Pon vi Gi trj
Khai leong rigng glem?* 1,06-1,07
Biém bt chay Lo 62
Axit makg 10
B0 tinh khiét % 299
Ham Iugng Si (SI0,) % M

Bang 2. B3c tinh ky thuat ciia VP Disp. W 740 X

Tinh chat Donvi Gid tr
Ham Iugng TiO, % 4001
B6 pH = 5-7
B nhot mPa.s <1000
Kinh thuéc hat trung binh Nm <100
Khéi leong rieng glem?® 141

Bang 3. Dac tinh ky thuat clia LUDOX® AS-40

Tinh chat Bonvi Gia trj
Ham lugng Sio, % 395-410
D3 pH E 9-95
Bd nhot cP £20
Kinh thuréc hat trung binh Nm 20-24
Khéi legng riéng glem® 1,286-13
Dién tich bé& mat riéng mlg ~135

* Phu gia cho mang phi: phu gia phan tan Hydropalat
5040, phy gia pha bot Foamaster NXZ, Phy gia thém uot
Propylen Glycol-Pg.

2.2. Phwrong phép thir

- D truyén anh sang nhin thy TCVN7737-2007
- Do truyén tia UV TCVN7737-2007

- D56 bén nwéc TCUN 8653-2:2012

- D6 bén nhiét dm, sau 21 ngay TCVN 9405:2012

- Hiéu suét Iam sach duoc x4c dinh béng phuong
phap phong thi nghiém.

44 55 NGHIEN ciU VA PHAT TRIEN VAT LIEU XAY DUNG




>> NGHIEN CUU KHOA HOC

Bang 4. Anh hwong cia ty 1 % H,0/TEOS dén dd bam dinh cila mang phu

H20 (%)} | TEOS{%) | Dung méi Etanol (%) | D& bam dinh (diém} Ngoai quan mang phu
20 20 60 3 ang ph ran nirt, bong rop
30 20 60 3 Mang pht ran nirt, hcn-g op
40 20 40 5 Mang trong suét, khdng c6 hign tong ran nit
50 20 30 4 Mang trong, ©6 dAu hién "cAu véng” trén bé mét
60 20 T 20 2 Mang trong, c6 dAu hign “chu vdng" trén b& mat

+ Cach tinh hiéu sudt 'am sach theo phuong phap
phdng thi nghuém nhw sau:

,-H,

H,-Hy
H,-H,

Hy: D& mé cha méu kinh sau khi phi vat ligu;
H,: 00 m& clia mau sau 2 chu ky phun buyi vao tAm kinh;
H; B mér clia mAu sau 2 chu ky phun nuée

% Hiéu suét 1am sach = 100 x [

Trong do:

3. Két qua nghién ciru
3.1. Nghién ciu ché tao chit tao mang polyme vé cor

3.1.1. Nghién ctrs dnh huong ctia ty 16 phén tram H,07
TEOS dén tinh chét cia méang pht

D4 khao sat anh hudng cla ty 1& H,0/ TEOS dén tinh
chét clia mang ph, d& t&i da tién hanh ché tao chét tac
mang trong diéu kién cong nghé nhue sau:

- Nhigt d§ phan &ng: Tai nhiét dé phong;
- Thei gian phan (ng: 4 gidr;
- Téc 86 khuay: 500 véong/phut.

Sau khi tdng hop duoc chét tao mang theo didu kign
trén, tidn hanh phén tén cac hat nano TiO,, SI0, vao chat
tao mang theo ham heong nhy sau:

- Ham Iegng nano TiO, dva véo 14 6% so véi dung
dich ban d3u;

- Ham lrgng nano SIO, dwa vao 13 4% so véi dung
dich ban dau.

Pura hén hep dung dich nano vao chit két dinh theo
thiv ty sau: phan tan sol nano Si0, vao dung dich chét
tao mang trén & didu kién téc 46 khudy 1500 vong/phut,
trong 30 phut. Sau do, tién hanh phan tan dung dich nano
TiO, vao dung dich chét tao mang trén tai didu kién the do
Kkhudy 1500 vong/ phit, trong 1 gi¢ LAy dung dich trén
phun 12n b& mat kinh da durgc lam sach. Tién hanh danh
gid anh hudng cla 1§ 16 phan trdm H,O/TEOS dén tinh
chit bam dinh cia hé mang phu trén kinh, két qua duvoc
thé hién trong Bang 4.

Tir két qua trén bang 4 nhan thay: Khi ty 1@ H,0/TECS
= 40/20, mang phti ¢6 dd bam dinh cao nhét (5 diém), bé
mit mang trong sudt, khdng ¢6 hign tweng ran nirt. Pidu
nay co thé giai thich tai ty 18 nay, ham luong nwroc di
d& phan (ng thiy phan cb thé xdy ra hoan toan. Do &6,
qua trinh tao mang do s bay hoi clia dung méi va nwéc
18t hom dén téi mang phu bam dinh tét va khéng c6 hién
twong ran nit.

DE Iya chon durge chit tao mang bam dinh tét vai nén
mé khang dnh hwéng dén tinh chét heat tinh ciia cac hat
nano Ti0,, SIC, nhr cén tia UY, tw lam sach, dé tai cling
tién hanh kidm tra do truyén quang, can tia UV, ty lam
sach clia clia kinh sau khi dwoc phil mang phl 1én. Két
qué kiém tra dwoc thé hién trong Bang 5.

Tir két qua trong bang 5 nhan théy: Khi thay dbi ty 1&
H,O/TEOS, chét tao mang tao thanh ¢o chét lwong khac
nhau. Tuy nhign, g&n nhu khéng dnh huéng nhidu dén 4o
truyén quang cta kinh va van dam bdo do truyén quang
clia kinh trén 76%. B§ bam dinh cGa mang phl trén kinh
khac nhau din t&i @5 truyén tia UV va higu sudt te 1am
sach clia mang phii cling khac nhau. Tir két qua trén, dé
tai nhan théy ty 16 H,O/TEOS 13 40/20 ¢6 dd bam dinh t5t
nhat, db truydn quang, d6 truyén tia UV va hidu suét ty
1am sach phi hep vai myc tidu clia J& tai §& ra. Do vay, d&
tai lwa chon ché tao chét tao mang c6 cép phéi nhir sau:
Ham lugng nwéc 40%, ham lwgng TEOS 20% va ham
Irong dung moi etanol 12 40%.

Bang 5. Anh huéng cia ty (& H,O/TEOS dén
tinh chét ciia mang phi

H,OMTEOS | Do truyén | Dotruydn | Higu sudtty
(%) quang (%) | tia UV (%) | lam sach (%)
20/20 783 204 30,7,
30/20 76,5 18,3 49,8
40/20 80,2 49 79,6
50/20 78,8 179 65,2
60/20 80,3 158 58,1
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- - -

Bang 6. Anh hirdmg cua thei gian phan ting dén chat lwong chat két dinh théng qua
@anh gia tinh chat cua mang pha

i = B bam dink 9o lruy_én oY {my:‘én tia Ngoai guan mang phu
(gi®) (gém) quang (%) UV (%) |

2 783 254 Mang trong, c6 Gau hign ‘cu ving" tren b e |
3 77 204 Mang trong. 0 déu hién “cBu ving” trén bé mat
5 80 5.3 5t. khong co hign tugng fan nin
5 812 Mang trong sudt, khong cb hién twong ran nift

i 4 “38 i ran nirt phong ndp

[ 3 ] 78 287 Mang phtl ran nit phong rop

-2 mang trén b mat xinn Cac
 cd dinh nhur sau:

Ham lwong NUGE 40%. ham luong TEOS

'ovaod'éltaomangvmham wong va qui
by phan 3.1.1. —

hu gia tu lam sach/chét tao
chat cia méng phu

phu gia pha bot + phu gia phan

MDleunayeémégué.uﬂudn khoang ther
ﬁﬂwypiénrnank:anmcnhom—OC:H 8
OH. Do vay. qua trinh tao méng 16t va ¢6 46 &
b(:!méfkinh!&m Tir két qua trén, thiri gizn ohan ung - Toc @6 khusy: 1500 vong/ phut;
84 ché tao cht tao mang k 4-5 giér cho 69 b -NR
mang tot nhit, 36 truyén quang, 65 can tia U\’ p
muc tiéu nghién ciru. Do vay. iura chon thaigzn & t

s . 9 gia ph 'CTM = 0,3%:
b e, i 1& phu gia pha bot!

s """9'“7"‘9“"’“’"""9‘ /8 phy gie PG/CTM = 5%;

3:2_ Nghién ciru ché tao mang phd kinh can tia UV, hu gia tw lam sach TiO/SIO, = 60/40
tr lam sach

3.2.1. Nghién cin ea chon ham ong o
. Tién hanh nghién clru anh hudmg clia ty & ©
1am sach, can tia UV/dung dich chit tao me~:

6 khudy: tai nhiét 66 phong,

Két qua duoc thé hién trén hinh 1

Tir ket qua trén Hinh 1 nhan thay: Khi ham luong phY
5 fur lam sach, can tia UV dua vao tang thi hiéu suat tu am
ruyen quang, 69 truyén tia UV gém

o Q
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Didu niy c6 thé gidi thich 14 do khi ting ham lugng phy
gia tw lam sach, can tia UV thi mat 46 hat nano hép thy
tia UV nhigu hon dén 16 giam leong tia UV truydn qua
kinh v& tao ra hiéu suéit phdn (g quang hoa cao hon.
Do d4, higu qué phé hiy cac bui bdm, hop chét 6 nhidm
b&m trén b& mat kinh 130 thanh eac san phdm CO,, H,0
va cac mudi khoang cao hon. Khi tuéi nude ién bé mat
kinh, niére tao thanh mang va cuén di toan bs cac byi ban
bam trén b& mét kinh Tuy nhién, khi ham legng phu gia
t Jam sach, can tia UV téng thi d truydn quang cuia kinh
giam. D2 dam bao dwoc d§ truyén quang, 68 can tia UV,
hiéu sut tw 1am sach ciia kinh phi hop véi muc tidu ding
Ky clia d& tai (36 truyén quang 270, hiéu suét tie lam sach
270%, 69 truyén tia UV <5%), d& tai lya chon ty 18 PG/
CTM = 12/88.

3.2.3. Xay dimg bé todn qui hogeh thye nghiém tim ra
1 I 181wt phid gife e Fm sach, cdn tia UV

Géap phéi ché tao mang phii ty lam sach, can ta UV
gdm c6 hai thanh phin chinh cht tao mang va phy gia ty
Iam sach, cén tia UV (nane TIO, v& Si0,). Trén co s& cac
nghién ciu & phén trén va nghién clu so b da lya chon
céc thanh phan trong han hep nay nhw sau:

- Ty 1& phu gia phan tAn/CTM = 0,25%;

- TY 1€ phy gia phd bot/CTM = 0,3%;

- Ty 18 phu gia thAm woYCTM = 5%;

- Ty 1& thng phy gia TiO, + SI0,/CTM = 12/88.

Dura vao ty & trén, d& tai dua ra cép phéi ché tao 100g
dung dich mang phul nhu sau:

Bé tai sl dung phwong phap guy hoach thye nghiém
@é xéc dinh ty 1& 161 u phy gia ty [4m sach, can tia UV

dwa vao mang phii. Phuong phap qui hoach thyc nghiém
nhdm myc dich xay dung méd hinh todn hec bidu dién sw
Anh hung olia cac yéu 16 nhe: lvong chét tao mang,
Iwgng phy gia SI0,, lrrong phu gia TIO, dén tinh chit ty
lam sach, can tia UV cia mang phu.

- Chon ham mug tiéu:

Ap dung bai todn qui hogch thuc nghiém dé tinh tean
dya trén k& hoach thuc nghiém co khoa hoc dé lya chon
ham lwong phu gia tw l3m sach i Lu nhdm thée man 2
muc tiéu d6 la hiéu suét ty 1am sach Ion nhét va dg truyén
fia UV thép nhét,

- Céc nhan t4 anh hudng:

Céc nhan td anh hudng dén cac tinh chét ty 1am sach,
¢can tia UV clia mang phli bao gdm nhidu yéu 8, nhung
a8 giam thidu sb thi nghiem, cin phai gia thiét mot s6
yéu t6 khong thay 64 nhee: ham lwgng phy gia phan tan
{0,22%), phu gia pha bt (0,26%), ham lwgng phy gia
thim wét (4,4%) da duge khéo sat so bd, trong ké hoach
thire nghidm khéng thay d8i. Nhuw vay chi ¢dn 2 yéu té anh
huwrdng: ham lwgng SIQ, (%); ham legng TiO, (%).

D& tai tién hanh qui hogch thyec nghiém bac hai, chon
c4c bién thipe, bidn ma va khodng bién thign clia cAc bign
thi nghiém nhw sau:

- Ty Ié SiO, trén tdng khdi luong (S10,/TKL) mé hoa la
X, thay ol tir 0.43 Gén 0.55.

- Ty 18 TIO, trén tng khéi lrgmg (TIO/TKL) ma héa 1a
X, thay @8 tir 0.67 dén 0.77.

M3 héa cac bién s& va cac diém quy hoach thyc
nghidm nhw sau:

Bang 7. Cap phéi ché tzo 100g dung dich mang phi trwéc quy hoach thwe nghiém

V4t lidu Ky higu TV 18 (%) Knhéi lwgma (0)
Chét tao mang CTM,, 83,12 83,12
Phy gea nano SIc, sio, 48 48
Phy gia nano TiO, O, 72 7.2
Phis gia phan tan Hydropatat 5040 0,22 0,22
Phy gia phéd bot Foamaster NXZ 0,28 0.26
Phy gia thédm wét Propylen glycol 44 44
Téng 100 100.0
Bang 8. Ma hoéa cac bién s6 va cac diém quy hoach thic nghiém
Cac diém quy hoach bac hai
Céc nhan té anh hwéng | Bidn mé héa Mivc quy hoach (5)
-1.414 -1 0 +1 +1.414
SI0/TKL X, 0.408 043 0.48 053 055 0.05
TIO/TKL 0640 067 072 0.77 0.79 0.05
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Bang 9. Ké hoach thuwc nghiém

Bién ma Bién thuc Cap phoi thirc nghiém, (g)

sTT . . . >
: Siof | O | o | Tio, | soa0 | nxz | pg |cmm | P9 | %)

4 o e 72 g 8212 | 633 57
2 1 = 2z 7.7 0 0.26 44 8312 | 7438 75
3 * A 53 &7 022 24 |s12 | 7a7 | 73 |
< t 23 87 022 24 841 729 81
5 g 72 44 858 19
3 =* 0 408 72 022 24 798 75
7 c 1414 § 79 L4 659 45
S 9 g 15 72 g22 a4 2 745 32
10 g 0 28 e 022 8312 | 728 339
1l 2 9 %8 72 8 £4 758 37
iz 0 o 48 72 0.22 44 8312 819 51

Ghi cha uvY2

hurbmg cika ty 16 TIO/TRL
UV cira mang phi
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Hinh 4. Anh hueng cia ty I TiO, va Si0, dén higu sudt ty 1dm sach ctia mang phi

X

ity B sl diudf

DG trayéa tia UV (%)

Anh hwrimg ciia ¢y|¢ SIOYTKL dén
d§ truyén tia

D§ truyln tia UV (%)

Ann nm' ciia t§ I§TIOYTKL aén
@ truyeén tia

Hinh 5. Anh hwdng caa ty 16 TiO, vé Si0, dén do tryén tia UV cda mang pha

* Két luan

- Ham hai qui vé hiéu suét tw [am sach dat gia tri cue
dai tai diém X, = -0,3; X, = -0,18. Do do, khi thay gia tri clia
bién hdi qui vao phurong trinh thu dwoc higu sudt tw lam
sach (Y,) = 86,5; do truyén tia UV (Y,) = 5.01.

- Ham héi qui vé& do truyén tia UV dat gia tn cuc tiéu tai
diém X, = 0,45; X, = 0,6. Do do, khi thay gié tri cua bién
hdi qui vao phuong trinh thu duoc higu suét ty lam sach
(Y,)=77,68; Ao truyén tia UV (Y,) = 4,12.

Tir myc tidu d tai dat ra, can phai lra chon ty 18 phu
gia tu 1am sach, can tia UV sao cho dat hidu suét ty lam
sach cao (> 70%) v& dd truydn tia UV thép (d6 truyén
tia UV < 5%). Tir két qua theo phuong trinh hdi qui, d&
tai nhan thdy két qua phi hop dat duoc tai X, = 0,45;
X, =06.

Két qua cAp phdi tdi Lu nhu bang 10.

Bang 10. Cap phéi téi wu ché tao dung dich phti kinh tw lam sach, can tia UV

Bién ma Ty le Cép phéi t6i wu (g)
X, X, SiOJTKL | TIOTKL |  SiO, Tio, 5040 NXZ PG CT™,,
045 06 0,502 0,75 5,02 75 0,22 0,26 44 82,6 |
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Bang 11. Tinh chit cia mang phd tw 1am sach, can tia UV c6 so sanh véi mau déi chimg

Mrirc chit iomg
gz Bon vi s N
L Chi tigu do o '8 TitanProtect® Mang phii Phuramg phap thir
ean sea TA2210 ciia d& tai
1 | D% truyén quang % 779 789 782 TCVN 7737-2007
2 | B buyén tia UV % 57 46 45 TCVN 7737-2007
3 | Pobénnusc h 800 >1000 >1000 TCVN 8653-2:2012
N Phwong phip
——
4 [ Higu sudtlam sach % 75 79.8 778 thi nghiem
5 bn nhist 3 B& mat mang B& mat mang B& mat mang
5 |99 21“ nmetam. khéng bi phdng rop | khong bi phding rop | kidng bi phéng rép | TCUN 94052012
sau 21 ngay ran nirt ran nirt ran nort
3.3. Tinh chit cta mang phu tr lam sach, can tia  TAlL LIEY THAM KHAO

UV trén co so polyme vé co tir ché tao

Sau khi lyra chon dwgc thanh phan chinh téi tu 12 ham
hromg TiO, va Si0,, str dung cép phdi nhw Bang 10 dé san
xuét dung dich tr Ilam sach, can tia UV. Sau dé, tién hanh
Kki#m tra tinh chét ciia mang phi, két qua degc thé hign
trong bang 1.

Tir két qua trong Bang 11 nhan thiy dung dich clean
seal B ¢6 46 bén nurdrc thap hom so véi san pham cla dé
1ai ché tao. Céc tinh chit ty lam sach, @b truyén quang
ciia san pham nghign cteu thap hon khong dang ké so véi
mang phit TitanProlect® TA2210 va heang dirong so voi
ciean seal B. Nhin chung, sén phdm nghién ctru dwoc co
chét luong twong dueong so véi san phdm thuong mai
nrde ngodi TitanProtect® TA2210 va t6t han so vai san
pham clean seal B.

4. Két huan

- Da ché tao duoc chét tao mang polymer vé co phu
hop dé ché tao mang pht tvr 1am sach cho kinh c6 dd bam
dinh tot, truyén quang cao. Cac didu kién cong nghé ti vu
1&: the 36 khudy 500 vang/phat; thiri gian khudy 1a 4 gir,

- Da s dung phuong phap qui hoach thire nghigm gé
tim ra ham lugng phu gia tw lam sach, cdn tia UV téi vu
43 la:

+Ham lwong nana SK), sir dung ka 5,02% thea khdi lromg;
+Ham lugng nano TiO, sir dung 3 7,5% theo khé luxgmg.

- C&c chi héu ki thuat cla méang phi nghién ciru dat
cac mirc dang ki trong & curong va tirang duong vai
sén phdm thuong mai TitanProtect® TA2210 va Clean
seal B/,
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