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Tém tit: Bai bdo  gioi thiéu két qua nghién ciru mot $0 yéu t6 dnh huong téi qud trinh
tao mang va tinh chdt ciia mang phii chéng mo cho ‘kinh quang hoc trén co so hop chdt co
silic. Mgt s6 tinh chdt cia mang phi nhir goc tiép xic giot nuoc, chiéu day mang, do
truyén quang dwege nghién cieu bang cac phwong phdp do géc tlep xiic giot nwée, kinh hién
vi e nguyén tir (AFM), mdy quang phé UV-2550 va cdc tinh chdt co Iy khdc. Két quda cho
thay, véi diéu kién tao mang bang phuong phap quét, ¢ nhiét dg phong, thoi gian dé khé 2
gio' thu dwge mang phii ¢6 cau triic dong nhat, chiéu day mang dat 0,0113 um, géc tiép
xiic giot nudce lon hon 115°,
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1. MO PAU

Nudc ta ndm trong khu vuc chiu anh hudéng manh boi khi hau nhiét déi gié mua, cé duong bo
bién trai doc theo chiéu dai dat nude, v4i trén 4000 hon dao 16n nho, day 1a diéu kién thuan loi
dé cho ndm mdc phat trién gay an mon vii khi trang bi ky thuat néi chung va kinh quang hoc néi
riéng. Dé han ché qua trinh nay, da c6 nhidu nghién ctru dua ra cac phuong phap bao quan tng
dung dé chong mo mdc cho kinh ngdm quang hoc nhu: st dung khi tro dé bao quan; ché pham
chéng mdc; hom hop bao goéi kin [1, 2]. Tuy nhién, kinh sau bao quan dua vao sir dung thuong bi
mo, dic biét khi sir dung trong méi trudong bién déo. Nguyén nhén mo co thé do trong qué trinh
sir dung kinh bi tac dong ctia médi trudng dan dén ho budng kinh 1am tham nhap hoi nude va
dong am trén bé mat kinh tao diéu kién thuan loi cho ndm mdc phat trién va chung sé tiét ra cac
axit htru co nhu: axit oxalic, citric, gluconic,... gdy an mon kinh dan dén mo kinh. Hoi mudi
trong moi truong bién dao dong trén bé mit klnh cling gdy an mon dan dén mo kinh,... Hién nay,
d4 c6 nhiéu nghién ciru ché tao hé vat liéu trén co so hop chat co silic dé bao vé nén kinh quang
hoc bang phuong phap sol-gel [3-8] va sir dung ky thuat nhing [9] hodc k§ thuét phu nano [10-
12] tao mang phu lén bé mit kinh. Trén co s& cac nghién ctru tong quan nude ngoai va dleu kién
thuc tién str dung trong nudc dé bao quan kinh quang hoc, bai bao nay trinh bay két qua tong hop
va mot sd yéu td anh hudng téi qua trinh tao mang phu bao vé kinh quang hoc trén co s hop
chit co silic.

2. THUC NGHIEM

2.1. Tong hop vat ligu

Hoa chét sir dung dé tong hop vat lidu gdom: Polymethylhydrosiloxane (PMHS, 99%),
tetracthoxysilane (TEOS, 99%), ethyl ancol (khan) va natri hidroxit (NaOH, 99,9%). Nén kinh
quang hoc sir dung dé nghién ctru 1a thuy tinh K8, chiét sudt np=1,51679, ne=1,52250, hé sb tan
sic 64,1, tan sic trung binh 0,00806, ty trong 2,52 [2]. Thuy tinh nay hoan toan d4p tmg yéu cau
k§ thuat dé ché tao kinh quang hoc.

H¢ vit liéu téng hop duogc tinh toan theo ty 1€ mol TEOS : C;HsOH : H,O =1 :45: 2; ty 1€
mol PMHS : TEOS = 1 : 8. Qua trinh tong hop dugc thuc hién: nho tir tir 0,8 ml PMHS vao binh
chira 5,4 ml C,HsOH va 0,006 g NaOH. Dung dich duoc khudy trong 2 gid dé PMHS phan tng
v6i CoHsOH thu duoce dung dich A. Tiép tuc cho 0,45 ml TEOS va 0,07 ml nudc ct rdi khudy
trong 3 gio. Hon hop phan tmg sau d6 duoc hoa gia trong diéu kién nhiét do 30 °C, thoi gian 48
gio nhan duogc vat lidu tao mang phu kinh quang hoc. Dung dich sau khi tdng hop dugc tao mang
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phu 1én kinh theo tién trinh co ban: 1am sach bé mit kinh (bong quang hoc tdm etanol:dietyl ete)
— Dé kho bé mat — Tao mang phu lan 1 — Tao mang phu l4n 2 — Lau bé mat kinh (vai cotton
tam etanol:dietyl ete) — Két thiic qua trinh tao mang phu, tién hanh nghién ciru mot sé yéu to
anh hudng t&i qué trinh tao mang phu dé xac 1ap duoc cong nghé tao mang ti wu trén nén kinh
quang hoc.

2.2. Khio sat tinh chit ciia vt ligu

Vat liéu sau khi tong hop duge phii tao mang 1én bé mit kinh quang hoc bang phuong phap
quét tao mang. Tinh chat cia mang duoc khao sat biang cac phuong phap: do chiét suét; goc tiép
xue giot nudc voi bé mat mang phu (thiét bi do goc tiép xlic quang va strc cang bé mat KSV,
buc); kinh hién vi lyc nguyén tir (AFM) va d¢ truyén quang trén may quang phd UV-2550, Mi.

3. KET QUA VA THAO LUAN
Nghién ctru s6 14n tao mang 1én nén kinh quang hoc

Qua khao sat cac chi tiét kinh quang hoc va diéu kién thyc tién trong sira chira bao quan kinh
quang hoc bi md mdc, nhan thay su dung vat liéu tao mang chéng mo kinh quang hoc bang ky
thuat quét 1a phu hop véi diéu kién thuc tién. Qua trinh thyc nghiém cho thay, ddi véi cac mau
thir nghiém s6 lan quét tao mang cho mau 3+5 1an thi thoi gian kho mang lau, déc biét co mau
thot gian kho khong dong déu gitta cac vung. Vi vay, nhom dé tai lya chon s6 lan quét tao mang
tor mot dén hai lan. Hinh 1 anh goc tiép xuc cua giot nude trén bé mat kinh quang hoc sau khi
phu vat li¢u tao mang bang phuong phap quét mot 1an va quét hai lan.

Két qué cho thdy, dbi véi mau sau khi phu vat liéu tao mang mot lan (My) va hai lan (M,) thi
goc tlep xuc lan luot dat 112,41° va 115,12°, ching to sau khi phu hai lan vat liéu tao mang thi
goc tiép xtic cua giot nude da ting dang ké so v6i phit mot lan. Piu nay 1am ting kha ning
chbng bam béan do tinh chit ki nudc cia kinh quang hoc ting.

Dé danh gia ché:[ luong bé mit 16p phu mang 1én kinh quang hoc tién hanh khao sat thém
chiéu day 16p phu bang phuong phap kinh hién vi luc nguyén tir cia mau mang phu hai lan dugc
trinh bay & 2.
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Hinh 2. Hinh anh AFM xdc dinh chiéu day mang phii.
‘Trén hinh anh AFM cho théy, sau khi tao mang phu hai 1an mang c6 cau trac QGng déu, bang
phang va rat mong. Mang phu c6 chiéu day trung binh khoang 0,0113 pm. Véi chiéu day cua 16p
mang phu rat nhé chi 0,0113 um, mang phu khong lam anh hudng dén tinh nang k¥ thuat cua kinh.
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Dé khao sy tuong tac, lién két giita dung dich tao mang bao vé voi bé mit kinh quang hoc,
nhém tac gia [3] sir dung phd hong ngoai chimg minh duoc sy lién két ciia mang phii v6i nén
kinh 1a tuong tac vat 1y va lién két hoa hoc.

Hinh 3 14 gian d0 do d¢ truyén quang mau kinh trudc va sau khi tao mang phu.
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Hinh 3. Gidn dé do do truyén quang ciia mau kinh truée (M) va sau tao mang (My).

) Két qua gian dd do d6 truyén quang trudc va sau khi tao mang phu 2 lz‘inr 1én bé mat kinh cho
thay, do truyén quang tang 1én tr 92,219% 1én 92,393%. Dicu nay cho thay, mang phu khong
lam anh huéng nhiéu téi do truyén quang cua kinh quang hoc.

Anh huéng ciia thoi gian, nhiét do siy téi tinh chit ciia mang phi

Khao sat anh huong ctia thdi gian tao mang trén nén kinh dén tinh chét ki nudc ciia mang phu
duoc tien hanh bang cach phu 2 lan va d€ kho tu nhién ¢ nhiét d6 phong, sau do xac dinh goéc
tiép xuc giot nudc ¢ cac moc thoi gian khac nhau. K&t qua dugce trinh bay tai hinh 4.

(M2.60)

(M2—120) (M 2—150)

Hinh 4. Géc tiép xiic giot murée ciia mau kinh 6 thoi gian khé mang 60; 90; 120; 150 phdt

tuong ung (Mae0); (M2.90); (M2.120); (M2-150)-

Két qua cho thay khi thoi gian khé mang tang tir 60; 90 va 120 phit thi goc tiép goc tiép xtic
giot nudc ting twong ung 109,50°% 113,52° va 115,12°. Trong khoang thoi gian dau tir 6090
phut goc tiép xuc tang nhanh tir 109,50° +113,52°, con trong khoang thoi gian tir 90+120 phat
goc tiép xuc tang cham dat 115,12°. Tlep tuc tang thoi gian de kh6 mang dén 150 phat thi goc
tiép xuc giot nude ting khong dang ké 1a 116,23°. Nhu vdy, can phai tién hanh dé khé mang 16n
hon 120 phat dé thu dugc mang phu c6 goc tiép xuc giot nudce 16n nhat.

Tién hanh khéo sat anh huong cua nhié¢t do sy téi goc tiép xuc giot nuge bang cach: phu miu
sau 120 phut va tién hanh sdy mau trong tu say & nhiét do 80 °C, thoi gian say 120 phit. Mau dugc
do goc tiép xtic giot nudce trude va sau khi say. Ket qua thu nghiém duogc trinh bay tai hinh 5.
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(M2-1s) (M2ss)
Hinh 5. Hinh dnh géc tiép xiic giot nueée truée (Mots) va sau khi say (Ma.ss).

Két qua cho thiy, goc tiép xuc giot nudc giam tir 115,12° truée khi sdy (M,.1s) xudng 107,70°
sau khi say 120 phit (M-ss). Diéu nay co thé do cac phan tir cAu thanh nén mang phu trén be mat
nen truge khi sdy co cau trac dang xodn chira nhom -CHs trén bé mit, sau khi sdy thi cau trac
X04n nay co xu huong xep xudng 1am giam dang ké tinh ki nudc cta vat lidu, ngoai ra sy co cum
clia phan tir cAu tao nén mang lam giam su phan tan trén bé mat kinh ciing 1am kha nang ki nude
giam. Do vay, sau khi pht nén dé mang kho ty nhién & nhiét d6 phong trudc khi tién hanh nhiing
cong doan tiép theo.

Tién trinh tao mang phii chong mo kinh quang hoc

Trén co s& t6i wu cac yéu td anh hudng toi qua trinh tao mang pha vat lidu trén nén kinh
quang hoc, dd xay dung tién trinh tao mang phil co ban gdm cac budc chinh nhu sau: Lam sach
bé mit (béng quang hoc tim etanol:dietyl ete) — Dé kho bé mat 15 phut — Tao mang phu lan 1
— Tao mang phii 1dn 2 (sau 10 phit dé kho ty nhién & nhiét do phong) — Sau 120 phut lau bé
mit kinh (véi cotton tAm etanol:dietyl ete) — Két thiic qua trinh tao mang phu.

Trén co so cac két qua khao sat tinh chat ciia mang chéng md trén kinh quang hoc, nhém
nghién ctru trinh bay két qua mot s chi tiéu ky thuat sau khi tao mang trén kinh quang hoc trén
bang 1.

Nhu viy, sau khi tién hanh phu 2 lan vat liéu mang chong mo ket qua do kiém d¢ truyén
quang cua kinh sau khi phu kha nang ngan can su phat trién cua ndm moc cac tinh nang ky
thut quang hoc nhu: Chiét suit np; chiét suat ng; chiét sudt nc; hé s6 tan sic v cho thiy mang sau
khi phu trén kinh quang hoc khong lam thay d6i tinh nang k¥ chién thuat cua kinh, hoan toan
dam bao chit luong, chi tiéu ky thuat can thiét dé ung dung trong bao quan va st dung céc trang
bi k¥ thuat trong mdi trudng bién dao.

Bing 1. Mt s6 chi tiéu ky thudt ciia mang khi phii 2 lan trén kinh KS8.

STT Mang cﬁ%?lgc?llﬁsglrlgrh:lﬂ; Pon vi do Chat lwgng san pham
1 Goc tiép xuc ciia mang phu bo 115,12
2 Chiéu day cua mang phu pm 0,0113
3 Chiét suit np 1,51674
4 Chiét suat ng 1,52234
5 Chiét sudt n¢ 1,51428
6 Hé s6 tan sic v 64,11
4. KET LUAN

Két qua nghién ctru mot s6 yéu to anh hudng téi qua trinh tao mang phii chdng md cho kinh
quang hoc cho théy thyc hién tao mang phu bang phuong phép quét tao mang véi so 1an quét 2
lan; thoi gian de kho mang 120 phat ¢ nhiét d§ phong thu dugc tinh chét ctia mang phu: c6 kha
nang lién két tdt véi nén kinh; goc tiép xuc giot nude 115,12°% chidu day mang 0,0113 pm; do
truyén quang ting so voi kinh trudc khi phu va dép ung dugc cac chi tidu tinh ning k¥ chién
thuat dé bao vé chdng md cho kinh quang hoc.
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ABSTRACT

SOME FACTORS AFFECTING THE FILM FORMING PROCESS
OF ANTI-FOG COATING ON OPTICAL GLASS SURFACES

The paper introduces the results of research on the number of factors affecting the film
forming process and the properties of an organic silica-based anti-fog coating on optical
glass surfaces. Chemical bondings, water contact angle, thickness, and optical
transmission of the coating film were thoroughly characterized by using Atomic Force
Microscopy (AFM), contact angle and surface tension measurement, UV-2550
spectrophotometer, and some other physical methods. The obtained results show that
using the brush coating method with coating condition: at room temperature and after 2
hours of dry-heat treatment, the properties of the optical material were virtually
unchanged, and the coated surface has a homogeneous structure with a thickness of
0,0113 pm, a water contact angle of higher than 115°.

Keywords: Optical glass; Hydrophobic coating; Silica-based compounds.
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