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Nghién ctru ché tao mang phu kinh
can tia UV, tu lam sach

@ THS. TRINH TH) HANG, TS. PHUNG TH| MAI PHUGNG, KS. NINH XUAN THANG, KS. THAI DUY DUC. KS. VII THI DUYEN
TT.VATLIEUHUU CO VA HOA PHAM XAY DUNG. VIEN VLXD

TOM TAT: Mang phu can tia UV, tu lam sach trén co s6 chat tao mang polyme va cac hat nano hogt tinh
Ti02, $i02 vai myc dich st dung can tia UV va tylam sach cho cac san phdmkinh. Chat tao mang st dung
polyme v6 co dugc ché tao trén ca s ethyl silicate bang phuong phap sol-gel 6 tinh chat tot han so
vdi cdc chat tao mang polyme huu ca: Cau truc mang tao thanh trén co s cac nguyén tu silic va oxi, tao
thanh mot lsp mang trong sudt tuang thich vdi vat liéu kinh nén cho do truyén quang cao, bam dinh tot,
bén tia UV, bén nudc. Bai bao nay trinh bay mét s két qua nghién ciu lya chon nguyén lieu va diéu kien_
cong nghé dé ché tao chat ket dinh polyme v6 ca. St dung chat két dinh polyme vo co ché tao dugc dé
ché tao dung dich phu kinh tylam sach, cantia UV.
TU KHOA: Nano Ti02, Si02, phuang phap sol-gel,mang phu can tia UV, mang phu tu lam sach, quy hoach

thuc nghiém.

1. Gigi thieu

Trén thé g1, mang phu cho kinh duoc
Ung dung san xudt nhiéu va la mot
trong nhing céng doan khong thé
thiéu rong san xudt vat héu kinh Tu
nhing ndm 1925 dén nam 1961, & cac
nudc Chéu Au, My, mang phu tinh
nang cho kinh nhu: diéu khién ndng
fuong mat urdi, can tia IR, phdn xa hodc
hdp thu nhiét, guang.. thudng duoc
phu lén trén bé mat kinh ngay trong
qua tinh luyén kinh béng phuong
phap ngung tu héa hoc hoac ngay sau
qua trinh ché tao thanh kinh sdn pham
bang phuang phép phin xa.

Cung véi su phat tnén cda cong nghé
sol-gel, cdc phuong phap ché tao
mang phd trén kinh trudc day dan dan
duoc thay thé mét phan béng cong
nghé sol-gel tdy thudc vao muc dinh
strdung cda san pham kinh Nam 1959,
mang phu sol- gel dau tién dugc phi
lén kinh vai cau tric 16p thay tinh/
Ti02/ Si02/Ti02 st dung phuong phap

nhung pht dé gia cong mang phu én *

kinh clia Cong ty DESAG. Sau do, t
nam 1963 dén nam 1990, Cong ty sén

xuat kinh Scott da Ung dung cong nghé *
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sol-gel @€ ché tao cic loat mang phu
diéu kivén nang luong mét i, mang
phd chdng phan xa tr cac I6p phu
Ti02-5102/Ti02/5i02; TIO2 pha tap véi
Pd....Tuy nhién, hitu qué cla c3c loai
mang phu nay khong thé béng mang
phl Ag duac ché tao bing cang nghé
phdn xa magnetion Mac du véy, cong
nghé sel- gel van duoc tiép tuc cai tién
va phat tnén bdi cac cobng ty san xust
kinh trén thé gigil 1.

B6i voi cdng nghé sol-gel, st dung
phuong phap phun pht dé phii mang
1én hdu hét cic sdn phdm kinh xdy
dung, kinh da duoc 13p dat trong cac
102 nha cao tang. Hién nay c6 rat nhiéu
san phdm nhu dung dich tu [Am sach,
can tia UV nhu: Nanosolar™ ctia Uc,
mang t [dm sach Modesta BC-06 clia
Nhat, Mang TitanProtect® TA2210 cla
Buc,...déu duoc ché tao dua trén qué
trinh tong hop sol-gel tao ra cic hat
nano Ti02, SI02,...¢6 1éc dung can tia
UV, ty am sach.

(S Viét Nam cac toa nha cao 1ang, cac
khu van phong déu st dung nhiéu vat
liéukinh. Srdung vatligu kinh ¢ nhiing

hiéu qud my quan dep, khd nang ldy
sang 16 da va ma rong 1dm nhin gidp
cho khong gian phong trdng thodng
1ng, ngdp tran énh sang t nhién va
14p g3t nhanh. Toc d6 téu thu kinh ting
trung binh méi nam 1a 1 8-10%, dy
dodn té ndm 2016 ludng kinh tiéu thu
hang ndm dat 178 néu m2. Tuy nhién
st dung kinh ¢6 nhuoc diém 1a truyén
céc tia UV, IR qua gay ndng, dnh hudng
@én suc khoe con ngudn va dd ndi
that. Hién nay, dai 8a 6 cac san pham
kinh @éu ¢6 13¢ dung chan tia UV lén
1 60% (2], nhung van con mat luong
dang ké ta UV truyén qua. Mat khic,
sU dung kinh phai thudng xuyén fau

. chin dé mat kinh luén séng bong. Véi

+ cUa céc s8n pham kinh nhis

nhiing buc vach,vat trang tri, cla s6 &
dudi thip <6 thé & dang tau chui. D3I
véi nhing tam kinh & trén cao va nhit
la nhung buc tuang 18m béng kinh thi
viéc vé sinh 1 motvan gé vo cling phic
13p, 16n rdt nhiéu thai gian, kho khan va
nguy hiém. Cho dén nay, cc loai mang
phu tinh ndng ndng cao chat luong

ngan can buc xa nhiét, tu |
chua duoc quan 1dm nhiéy
130 G Vit Nam, chi yéu cac dy




d6 duoc cac nha san xudt kinh nhép
khau t €8¢ cong ty nudc ngoai. Hign
nay, c6 mot sé bién phép G can tia UV,
0 lam sach nhu: tao phu oxit kim loagl
ngay trong qua trinh luyén kinh, sé lam
tang chi phi ché tao vét ligu kinh 1én rat
nhiéu do phéi 16 luyén & nhiét d6 cao
700°C hoac si dung nhing tdm phim
cén tiz UV € dén lén san pham kinh
Tuy nhién, bién phap nay rat thu cong
va16n nhidu thér gian

Do db, viéc nghién cdu ché 1ao mang
phu kinh can ta UV, t lam sach béng
phuong phap phun phi c6 y nghia va
gid i thuc tién cao. Dung dich mang
pha kinh tén co s& chdt két dinh
polyme vd co k&l hgp v&i hat nano

TiO2 sé tao ra Igp mang phu kinh ¢

8¢ dung cén tia UV va tu Iam sach cho
cac vt lidu kinh, dé dang thi cong sé
130 1iém nang 16n cho viéc nang cap,
cai thién tinh nang cua kinh xdy dung
trong cac cong trinh dang sU dung (can
UV, s 13m sach} va tao ra cac san pham
kinh méh cdn 113 UV va tu 1am sach c6
gia thanh phi hop bdo vé sdc khoe con
ngudi va 68 ndr that, uét kiem duac chi
phi 13m sach gop phan dang ké tiong
viéc an toan lao dong va bdo vé mai
trudng

TU thyc 1€ trén, Vién Vat liéu xdy dung
@3 1:6n hanh "Nghién cuu ché tao mang
phu kinh c3n tia UV, tu lam sach’ véi
muc tiéu 13 1ao ra sdn phdm mang phis
w I3m sach, can ua UV cho céc bé mét
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BANG1. DAC TINH K¥ THUAT CUA TEOS
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BANG 3. DAC TINH KY THUAT CUA LUDOX® AS-40

P
Kinh thudc hat ttung binh ~—~~ Nm
Khéi luong néng g/(m]
Dién tich bé mat néng mag’

. huyén phu ¢6 tén thuong mai VP Disp.

kinh xdy dyng, co gia thanh hop ly g€

bdo vé suc khde con ngutn va dd ndi
that, tiét kiém dugc chi phi Iam sach
90p phan dang ké trong viec an 10an
130 66ng va bdo vé mdi trudng.

2. Vit liéu va phuang phap
thinghiém

2.1 Nguyén vat héu

* Alkoxide WACKER® TES 40 (Tetraethyl
orthosilicate) (TEOS) ¢6 cong thdc héa

hoc (C2H50)4Si va ddc tinh ky thudt
nhy bang 1:

* Phu gta tvlam sach, cdn tia UV

- Nano Ti02: st dung nano TiO2 33
duoc phan 1an trong nudc dud dang

W 740 X va dac tinh ky thuat nhu béng
2

- Nano S1I02 dang sol c6 tén thuong
mai LUDOX® AS-40 va dac tinh ky thuat
nhu bdng 3:

* Phu gia cho mang phu: phu gia phan
an Hydropalat 5040, phy gia phé bot
Foamaster NXZ, Phu ga thdm uét
Propylen Glycol- Pg.

2.2 Phuong phép thu

- DS truyén anh sang nhin thay
TCVN7737-2007

- D0 truyén na Uv TCVN7737-2007
- D6 bén nudc TCVN 8653-2.2012

- D¢ bén nhiét dm, sau 21 ngdy
TCVN 9405:2012

[T
395-410
9495 14
<20
W2 pae
128613

~13s "R

R,

- Hiéu suat lam sach dugc xac dinh
béng phuong phap phong thi nghiém.

+ Cach tinh hiéu suat 1am sach theo

phuong phép phang thi nghiém nhu

sau:

% Hiéu suat lam sach = IOOx[M]
H2-Hf

Trong 86 Ho: D6 ma clia mau kinh sau

khi ph0 vat hiéu

H2 £6 md& clia mau sau 2 chu ky phun
bui v30 tam kinh

Hf: D6 md cua mau sau 2 chu ky phun
nudc

3.Két qua nghién ciru

3.1 Nghién cdu ché 1ao chat tao mang
polyme vb co

3.1.1 Nghién cdu anh hudng cua ty &
phén rdm H20/TEOS dén tinh cht cla
mang phu
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BANG 4. ANH HUGNG CUA TY LE H20/TEOS DEN DO BAM DINH CUA MANG PHU

H20 Dung méi a " . phu
o) TEOS (%) Etanl (%) D6 bam dinh (diém) Ngoai quan
Mang ph ran ndt,
2 b 60 3 bong (6p “
hi rgn Nl 3
Mang trong sudt. khdng
0 0 o > cohién ;u;ng fan ndt
T Mang trong. c6 du hign
50 20 30 4 “c4u ?/éng‘ 1rén bé mat
Mang trong, ¢ ddu hign
60 0 L 2 ’Céu%éﬂg"(rér\ bé mat
BANG 5. ANH HUONG CUA TV LE H20/TEOS DEN TINH CHAT CUA MANG PHU
H20/TEOS Da truyén quang DO truyén tia UV Hiéu sust tulam sach
(%) {%) (%) (%)
20120 783 204 307
30720 765 183 198
40/20 802 19 796 -
50120 e 788 . 179 A 652 R -]
60/20 803 158 58,1

DE khdo sat dnh huting cua ty 1& H20/
TEOS dén tinh chat cua mang phu, dé
131 d3 tién hanh ché tao chdt tao mang
trong diéu kién cong nghé nhu sau;

- Nhiét dé phan dng: Tai nhiét do
phong;

- Thési gian phan Ung: 4 gids;
- Toc 36 khudy 500 vong/phut.

Sau khi tdng hop duoc chat tao mang
theo dhéu kién trén, tién hanh phan tan
céc hat nano Ti02, SI02 vao chat tao
mang theo ham lugng nhu sau:

- Ham luong nano TiO2 dua vao la 6%
50 v&n dung dich ban dau;

- Ham lugng nano Si02 dua vao la 4%
50 vi dung dich ban dau.

Bua hon hgp dung dich nano vao chat
két dinh theo thd tw sau phan tén sol
nano Si02 vao dung dich chdt tao
mang trén & diéu kién 8¢ do khudy
1500 vong/phut, trong 30 phut. Sau
30, tién hanh phan tan dung dich nano
TiO2 vao dung dich chat tao mang trén
tai diéu kién téc do khudy 1500 vong/

60 | AP (VAT LE XAY DUNG

phit, rong 1 gi&. Ldy dung dich tén
phun 1én bé mat kinh @& duoc lam
sach. Tién hanh @anh gia dnh hudng
cdiaty 12 phén trim H20/TEOS dén tinh
chat bém dinh cda hé mang phu trén

kinh, két qua dugc thé hién trong bang
|4

Tu két qua trén bang 4 nhan thay: Khi
ty 1é H2O/TEQS= 40/20, mang phu ¢6
3% bam dinh cao nhat (5 diém), bé mét

mang trong suét, khéng c6 hign tuang
ran nUt. Diéu ndy 6 thé gidi thich tar

1y 16 ndy, ham luong nudc d dé phan
(g thily phdn c6 thé xdy ra hoan toan.
Do dé, qué trinh t3o mang do sy bay
hor ciia dung moi va nuge 13t hon dan
¢ mang phu bam dinh 16t va khang
6 hién tugng ran nat.

Dé lya chon Gugc chat tao mang bsm
dinh t3t véi nén ma khong anh hudng
dén tinh chat hoat tinh cba céc hat
nano Ti02, SI02 nhy can na UV, t lam

+ sach, g8 t3i cing tién hanh kiém tra Ao

truyén quang, can tia LV, s lam sach
cba coa kinh sau khi dugc phu mang
phi 18n Két qua kiém tra dugc thé hién
trong béng 5:

Tur két qua trong bang 5 nhan thy. Khi

thay di ty 1& H20/TEOS, chét tao mang
ta0 thanh c6 chdt luong khac nhau.
Tuy nhién, gn nhu khong &nh hudng
nhiéu 8én 46 truyén quang cta kinh va
vén dam bao 35 truyén quang cua kinh
tén 76%. D6 bam dinh cua mang phu
wrén kinh khac nhau dan té do truyén
tia UV va hiéu sudt w lam sach cla
mang ph cing khac nhau. Tu két qua
Uén, dé tai nhan thay ty 16 H20/TECS
14 40/20 c6 d6 bém dinh 16t nhat, do
truyén quang, d8 truyén tia UV va hiéu
sudt ty 1am sach phi hop vé muc tiéu
cla dé 1ai dé ra Do vdy, dé tai lyia chon
ché 120 chat tao mang ¢é cap phdi nhu
sau; Ham luong nudc 40%, ham luong
TEOS 20% va ham lugng dung moi
etanol la 40%

" 312 Anh hung cla théi gian phin

Ung dén tinh chat coa mang pha

Dé tai d3 khdo sat dnh hudng cla thai
gian phan ting dén chat lugng chat 1ao
mang tao thanh théng qua dénh gid
tinh chat cia mang trén bé mt kinh,
Céc thang s8 khac duoc giir ¢6 ainh
nhu sau

- Ham lugng nuéc 40%, ham luong

TEOS 20% va ham luong dung ma;
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BANG 6. ANH HUGNG CUA THOI GIAN PHAN UNG DEN CHAT LUGNG CHAT KET DINH THONG QUA DANH GIA

Thi gian phan dng (gié) Do bam dinh (Giém)

2 2

4 5
5 5
6 4
J 3
15 40%

- T6¢ a6 khudy 500 vong/ phut

Sau khi 18ng hdp dudc chat tao mang
theo cac khodng thai gian phan ng
khac nhau, tién hanh dua hén hop
dung dich nano vao chat tao mang véi
ham luong va qui trinh phan tan nhy
phén 3.11

Sau @6, dénh gid anh hudng cua thai
gran phan Ung dén chdt lugng chit 1o
mang tao thanh thong qua dénh gia
tinh chdt cia hé mang phu trén kinh.
K&t qud anh hudng cua thdi gian phan
ung dén tinh chdt cia hé mang pha
duoc thé hién trong bang 6:

Tu két qué nghién cdu trong bang 6
nhan thdy: Khi thr gian phan dng la
(4-5 git), do bam dinh cia mang pha
(8t (5 8iém), mang phu trong khong ¢
hign tong ran ndt. Diéu nay 6 thé giar
thich, khodng thai gian ndy dt dé thiy
phan hoan toan cdc nhdm —OC2HS
thanh nhém OH. Do vay, qua trinh tao
mang t3t va c6 36 bam dinh vdi bé mat
kinh 8t han Tu két qué tén, thar gian
phén Ung 3é ché tao cht tao mang 13
4-5 gi&s cho 89 bdm dinh cia mang 6t
nhat, @ truyén quang, dé can tia UV
phi hgp vér muc tiéu nghién ciu. Do
véy, lua chon then gian phan ting dé tao

1a chat tao mang polyme vo co 13 4 gio.

3.2 Nghién cdu ché tao mang phu kinh
can ua UV, tulam sach

TINH CHAT CUA MANG PHU
D¢ truyén quang (%) D truyén tia LV (%) Ngoai quan mang pht
Mang trong, ¢6 ddu hign
783 51 “cdu vong"trén b mat
Mang trong, ¢d ddu hién
774 204 “cdu véng” trén bé mat
Mang trong suét, khéng
801 53 ¢6 hién Wong ran ndt
Mang trong suét, khdng
812 49 €6 hién wong ran nit
Mang phi ran nit
799 173 ohéng ibp
Mang ph ran nit
778 287 phéng rop
100 -
L]
©
| |
L]
|
Sa N :
+ Hiéu suat ty lam sach
2 A H
B D¢ truyen quang
»0 $ in ti
‘ 4 DJ truyén tia UV
»
i
b

A

A

0
0 0100 298 496 694

92 0% 1288 14Bs )64

T§ I PG/CTM

Hinh 1. Anh huéng cia ty 1¢ phu gia ty lam sach/ chit tao mang dén tinh chdt

<iamang phi

3.2.1 Nghién cdu lua chon ham luong
chdttao mang

Tién hanh nghién cdu dnh hudng ca
ty 1 phu gia s lam sach, can tia Uv/
dung dich chét tao mang (chat tao
mang + phu gia Pg + phu gia phd bot
+ phu gia phan 1an) ky hiéu PG/CTM =
0/100; 5/95; 10/90; 15/85; 20/80; 25/75;
30/70; 35/65; 40/60 dén tinh chdt cla
mang phd dén tinh chat cia mang phu
Biéu kién thinghiém ché 130 dung dich
mang phd nhu sau:

. - Thi gian khudy: 1 gid;
| -Téc do khudy. 1500 vong/ phit;
- Nhiét 86 khudy: tar nhiét d6 phong,

Ty 1é phy gia phan t3n/CTM= 0,25%;

- Ty 1é phu gia phé bot/CTM=0,3%;

I
| -Ty 1é phu gia PG/CTM=59%;

- Ty lé phy gia ty 13m sach Ti02/5102 =

AP CHVAT Uk DN | 61



- ONG NGHE COM

BANG 7. CAP PHOI CHE TAO 100G DUNG DICH MANG PHU TRUGC QUY HOACH THUC NGH!

vatligu EUEEERTET vy niea I Ty 18 (%) Khéi luong (

Chit tao mang CTMba 87,864 83,12 .

Phu gia nano Si02 Sio2 48

Phu gia nano Ti02 Tio2 7.2 .

Phugaphntin Hydropalat 5040 022

Phy gia phd bot Feamaster NXZ 026 .

Phy gia r“him uét Propyten glycol a 44 - li"-‘i o _

Téng 100 1000

BANG 8. MA HOA CAC BIEN SO VA CAC DIEM QUY HOACH THUC NGHIEM
Cicnhants  Biénmahéa  Cécdiém quy hoach bichai LT A Mic quy
4nh hudng 03!
-1.414 Rl o +1 +1414 (%)

502ma X 0409 043 048 055 005

TOUTHL x osw . o o . 079 oos il
60/40 I sach, can tia UV gém c6 hai thanh 1 thuc nghiém c6 khoa hoc dé lya chon

K&t qua duoc thé hign trén hinh 1

Tir két qud trén hinh 1 nhan thay. Khi
ham luong phu gia tu lam sach, can tia
UV dua vao tang thi hiéu sudt t lam
sach tang nhung do truyén quang, dé

truyén tia UV gidm Diéu nay co thé gidi

thich 3 do khi tang ham lugng phu gia
ty 13m sach, can tia UV thi mat db hat
nano hap thu tia UV nhiéu hon dén t6i
gidm luong ta UV truyén qua kinh va
tao ra hiéu suat phan ung quang héa
cao hon. Do dé, hiéu qud pha hiy cac
bui bdm, hop chdt 6 nhiém bam trén
bé mat kinh 120 thanh cic san phdm
€02, H20 va cac mudi khodng cao han.
Khi tudi nuéc 1én bé mat kinh, nuéc tao
thanh mang va cudn di toan bo cac bui
ban bam trén bé mat kinh. Tuy nhién,
khi ham lugng phu gia ty lam sach, can
tia UV tang thi d truyén quang cla
kinh gidm. D& dam bao duac 6 truyén
quang, do can t@ UV, hidu sudt wy lam
sach cUa kinh phu hop véi myc tiéu
dang ky cla @é tai (d6 truyén quang
> 70, hiéu sudt ty lam sach = 70%, 4o
truyén tia UV 5%). dé tai lya chon ty &
PG/CTM=12/88.

3.2.3 Xay dung bai todn qui hoach thuc
nghiém tim ra ty 1& t6i uu phu gia ty
1am sach, can tia UV

Cap phéi ché tao mang phi t lam

62 | 1a (VAT URUXAY DG

phan chinh chat tao mang va phu gia
ty 1dm sach, can tia LY (nano TO2 va |
§i02) Trén co'sd cac nghién cdu & phan
rén va nghién clu so bd d3 lua chon
cac thanh phén trong hén hop nay nhu |
sau:

- Ty 1é phuy gia phan 3n/CTM= 0,25%

ham luong phu gia tu lam sach (6i vu
nhdm thda man 2 muc tiéu dé 13 hiéu
suat W lam sach I6n nhat va 66 truyén
tia UV thap nhat.

- Cc nhan 16 anh huding

" Céc nhan 13 dnh hudng dén cdc tinh

| chatt lam sach, can ta UV cda mang

~Ty & phu gia pha bou/CTM= 03%

-Ty lé phy gia tham uavCTM=5%

- Ty 1& ng phu gia Ti02+ Si02/
CTM=12/88

Dyavaotylétén, dé taiduaracapphGi '
ché 130 10Cg dung dich mang phti nhu
sau (Bang 7)

Dé 1ai st dung phuong phép qui hoach
thyc nghiém ¢ xac dinh ty 1€ &1 u
phu gia ty lam sach, can ua UV dua vao
mang phi. Phuyong phap qui hoach
thyc nghiém nham muc dich xay dung
md hinh t0én hoc biéu dién sy dnh
hudng cva cac yéu 18 nhu. luong chat
tao mang, lugng phu gia Si02, luang
phu gia TIO2 dén tinh chat ty lam sach,
can tia UV cba mang pho.

- Chon ham muyc tiéu

Ap dung bal toén qui hoach thuc
nghiém dé tinh toan dya trén ké hoach

phii bao gém nhidu yéu 16, nhung dé
giam thigu 6 thi nghiém, can phai gia
thist mét 56 y&u 18 khdng thay déi nhu:
ham luong phu gia phan tén (0.22%),
phy ga pha bot (0,26%),ham luong
phu gia tham UGt (4.4%) da dugc khdo
$a1 50 b, trong ké hoach thyc nghiém
khéng thay ddi. Nhu vay chi con 2 yéu
16 anh hudng him luong SI02 (%),
ham luang UV TiO2 (%)

Dé a1 uén hanh qui hoach thuc nghiém
bac hai, chon cac bién thue, bién ma
va khoang bién thién cUs cac bién thi
nghiém nhu sau

-Ty lé Si02 trén téng khé luong (Si02/
TKL) ma héa I3 X1 thay 46 tir 0.43 dén
0.55.

~Ty 16 TIO2 trén ©8ng khd luong (Tio2/
TKL) ma héa 1 X2 thay o6 1110 67 dén
077.

M3 héa cic bién 6 va ¢
hoach thyc nghiém nhu sa




CONGNGHE.COM .

BANG 9. KE HOACH THUC NGHIEM

S oo G oo cnaiem.

o
T02 5040 NXZ Pg c:rﬁ
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S8 diérn thi nghiém la N = 2k + 2k +m
=22+ 2"2+ 5= 13thi nghigm

Trong d6 6 thi nghiém I3p & mic tam
ké hoach la m=5

Xay dyng mé hinh quy hoach thuc
nghiém tuc giao 1adm xoay hai mdc
bac 2 hai bién. Gia trj cia bidn ma duac
chon & muc thap (-1) va mdc cao (+1).
t3i tam quy hoach thuc nghiém (0) va ,
938 tn cAc uc X1 v X2 (4oo, o) Oy, g gy biu i su dnh hudng cia ty 12 TIO2/TKL vty 16 S102/TKL aén b
dam bdo tinh quay duoc cia quy hoach g3 t13m sach cia mang phi

tnyc giao tam xoay. (8ang 9)

Két qua hiéu sudt tu 13m sach

Tl cac két qud thuc nghiém tién, tim

Guoc phuong trinh hor qur hiéu sudt

1w lam sach (Y1) sau khi loar bo céc hé v
56 vO nghia va kiém tra tinh tong hop

fisher.

Y1=85.9-4.02x1-2 97%x2-8 94x12-
944x22

St dyng phan mém Maple vé phuong 3
trinh teén thu dugc bé mat biéu dién su Hlnhll !_ié mat piéu_hién su{énh huéng cda ty e TiO2/TKL va ty 1é SiO2/TKL dén do
dnh hudng cda 1y & TIO2/TKL va ty ¢ TWyéntia UV cdamang phi

Si02/TKL dén hiéu sudt ty 1dm sach cua

mang phd nhu hinh 2
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- KéLqué 86 truyén tia UV

Ti cac két qud thyc nghiém trén, tim
duoc phuong trinh héi qui do truyén
tia UV (Y2) sau khi loai bd cac hé s6 vo
nghia va kiém tra tinh tuong hop fisher.

Y2= 4562 - 0784x1 - 0823x2 +
0768x12 +0.683x22

S{rdung phdn mém Maple vé phuong
trinh trén thu dugc bé mat biéu dién
sy anh huding cla ty lé Ti02/TKL va ty
18 SI02/TKL dén déb truyén tia UV cla
mang phi nhu hinh 3:

Két luan

- Ham hdi qui vé hiéu suat tu Iam sach
dat gid tn cuc Gai tal Giém X1=-03;
X2=-0,18. Do do, khi thay gia tn c0a
bién héi qui vao phuong trinh thu ducc
hiéu suat tu lam sach (Y1)= 86,5; do
truyén tia UV (Y2) =5.01. (Hinh 4)

- Ham héi qui vé do truyén tia LY
dat gia ti cuc tév tgi diem X1=0,45;
X2=0,6. Do d6, khi thay gia tri cua bién
héi qui vdo phuong tinh thu dugc hiéu
sudl ty lam sach (Y1)=77.68; 30 truyén
tia UV (Y2) =4,12. (Hinh 5)

TU myc tiéu dé tar dat ra, can phai lua
chon ty Jé phu gia t 1dm sach, can ta
UV sao cho dat hiéu sudt tw lam sach
€ao (>70%) va do truyén tia LV thap
(86 truyén ta UV< 5 %). Tirkét qua theo
phuang trinh héi qui, 3¢ 1ai nhan thiy
két qud phu hop dat duoc tai X1=0,45;
X2=06

Két qua cdp phéi 161 yu nhu sau: (Bang
10)

3.3 Tinh chat cia mang phl ty am
sach, cdn tia UV trén ¢a s polyme vo
coy ché tao

Sau khi fya chon ducc thanh phin
chinh t6i wu 3 ham luong TIO2 va $I02,
sl dung cdp phdi nhu bang 10 dé san
xudt dung dich ty lam sach, can tia UV.
Sau do, tén hanh kiém tra tinh chat cia
mang phu, két qua duoc thé hién trong
bang 11
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i b 16 Anh buimg cia & KTIOVTKL dén
Anh hurémg cia ty 1§ SIOYTKL &ép v e
86 truyén ta UV 43 truyéo tla UV

Hinh 5. Anh hirémg cua ty 1& TiO2 va SI02 dén d tryén tia UV cha mang phi

BANG 10. CAP PHOI TOI UU CHE TAO DUNG D|CH PHU KINH TU LAM

SACH,CANTIAUV
Bl g Gpphitdim C
o MV IO g0 oy s NG PG CTvbd
0ss o6 ] 075 02780 02 026 a4 @6
Tur két qué trong béng 11 nhan thay 5, Kétluan

dung dich clean seal B c6 66 bén nudc
thap han 5o vé sén pham cla dé 1aiché
ta0. Cac tinh chat tu lam sach, do truyén
quang clia s3n pham nghién ciu thip
hon khong dang ké so vai mang phu
TitanProtect® TA2210 va tuong ducng
so vdi clean seal B. Nhin chung, san

- Pa ché tao duoc chit tao mang
polymer vo co phi hop dé ché tao
mang phd W lam sach cho kinh ¢4 do
bam dinh 161, truyén quang cao Cic
diéu kien cang nghé 161 uu 13; téc do
Knudy 500 veng/phit, ths gian khugy

phidm nghién clu duac ¢6 chdt luong 13 4 git.
tong duong so véi san pham thuong .
mai nuéc ngodi TitanProtect® TA2210 - Ba st dung phuong phap qui f, -4

thuc nghiém dé tim ra ham (i

v 16t hon 5o vér san pham clean seal B. g phy



BANG 11. TINH CHAT CUA MANG PHU TU LAM SACH, CAN TIA UV CO SO SANH VOI MAU DOI CHUNG

T (hititu Danvido Muc chét lugng
TitanProtect®
Cean seal B TA2210
1 Ddtruyénquang % 779 789
2 Potuyéntialv % 57 a6
3 D6 bén nuac h 800 >1000
Hi¢u sust Bm
4 sich % s 15%
Ly Bé mét ma 8& m3t man
H ?: l;é'nrnr;?( am, khong b pﬁng khong b phgng
21 ngay 1dp ran nut O (3n Ut

gia tv 13m sach, can tia UV t6i vu d6 13:

+ Ham lyong nano S$i02 si dung 13
5,02% theo kndi lugng,

+ Ham luyong nano TiO2 su dung I3
7.5% theo khéi lugng.

- C4c chi tiéu ki thudt cia méng
phi nghién clu dat cdc mic

| dang ki trong G€ cuong va tuong
duong v&i san pham thuong mai
| TitanProtect® TA2210 va Clean seal 8.
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