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TOM TAT

Mang phii bdo vé cho kinh quang hoc trén co sé hop chat co silic dwge tong hop bang
phwong phap SOI-gel tie polymethyl hydroszloxan (PMHS) va tetraethoxyszlane (TEOS) voi xuc
tac kiém. Kha ndng ky nuoc va chong moc cua mang duoc danh gia bang phuo‘ng phap do goc
tiép xiic gzot nwede va nudi cdy nam moc Sw anh hwong ciia mang dén tinh nang cua kinh duwoc
ddnh gid bang cdch xdc dinh dé truyen quang bang phwong phap quang phé va hinh thai bé mdt
cua kinh sau khi phu xac dinh bang phirong phip AFM. Két qud thu dwgce cho thdy mang phu
hau nhuw khong lam thay doi do truyen quang cua kinh quang hoc. Kha nang chiu nudc va chong
nam moc ting lén dang ké thé hién ¢ goc tiep xuc giot nuoc lon hon 116.23° va sgi ndm chi phat
trién sau thoi gian 39 ngdy nudi cdy trong diéu kién thudn loi.

Tur khéa: Polymethylhydrosiloxan; Tetraethoxysilan; Kinh quang hoc; Mang phu ky nudc.
1. MO PAU

Nudc ta nam trong khu vuc chiu anh huéng manh boi khi hau nhiét déi gié mua, c6 duong bo
bién trai doc theo chiéu dai dat nudc, véi trén 4000 hon dao 16n nho, day 1a diéu kién thuan lgi
dé cho ndm mdc phat trién gy an mon thiét bi ky thuat noi chung va kinh quang hoc noi riéng.
Dé han che qua trinh ndy, di c6 nhiéu phuong phap bao quan ng dung dé chong mo moc cho
kinh ngdm quang hoc nhu: sir dung khi tro dé bao quan; ché pham chdng mdc; hom hop bao goi
Kin,... Tuy nhién, kinh sau bao quan dua vao st dung thuong bi mo, dac biét khi st dung trong
moi tmong bién dao Nguyén nhén mo ¢6 thé do trong qué trinh st dung kinh bi tic dong cua
moi truong dan dén ho budng kinh 1am thim nhap hoi nudc va dong 4m trén bé mit kinh tao
diéu kién thuan loi cho ndm méc phat trién va chung sé tiét ra cac axit hiru co nhu: axit oxalic,
citric, gluconic,... gay dn mon kinh dan dén mo kinh [1-3]. Ngoai ndm méc, bui va bun hinh
thanh tir méi truong ciing anh huéng dang ké dén kha nang lam viéc ctia kinh. Theo Bekir Sami
khi nghién ctru anh hudng cta bui va bun hinh thanh tir cac hat bui trong moi truong Ién bé mat
kinh (76,5% SiO2; 9,9 % CaO; 1,2 %, 1,2 % MgO; 12,4 % Na,O) cho thay, bun dugc hinh thanh
tr bui lam anh huong dang ké dén bé mit kinh, sau khi loai bo bun trén bé mat kinh thi do truyén
quang cua kinh giam di, tang d6 cung cuc bd va thay ddi thanh ph?m hoé hoc ctia bé mat kinh, su
thay do6i hoa hoc trén bé mit kinh ndy 1a do sy tuong tic ciia kim loai kiém, hydroxit ciia kim
loai kiém thd v6i thanh phan bé mat kinh [4]. Bé han ché cic qué trinh trén c6 nhiéu nghién ctru
vé kha ning sir dung mang phu tryc tiép trén bé mit kinh nhu mang ky nudc trén co s¢ cac hop
chat co silic [5, 6], mang chong xudce trén co s¢ policacbonat [7]; chéng mée, chéng an mon bai
hoi mubi trén co s& hop chét siloxan [8, 9] dd dugc cong bo. Nhing h¢ vat li¢u nay da dugc
chimg minh c6 kha ning bao vé bé mit kinh vuot trdi nhu kha nang chéng bam ban, chéng dong
nude va chdng mo kinh tot [10, 11].

Bai bao nay trinh bay két qua nghién ciru vét liéu tao mang phi bao vé bé mit kinh quang hoc
trén co s¢ polymethylhydrosiloxan va tetra ethoxysilan trong do tap trung khao sat kha nang
chong nam mdc va céc tinh chét dic thu khac. Viée str dung két hop hai loai hop chat co silic dé
téng hop vét liéu tao mang glup ting cuong kha ning bam dinh va chéng chiu trong cac didu
kién khac nghiét hon ciia méi trudng ciing 1a diém mdi trong nghién ctru loai vat liéu nay.
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2. THUC NGHIEM

2.1. Héa chat

Hoa chét st dung dé tong hop vat liéu gdm: Polymethylhydrosiloxan (PMHS, 99%), tetra
ethoxysilan (TEOS, 99%), ethyl ancol (khan) va natri hidroxit (NaOH, 99,9%) ctiia Merck. Kinh
quang hoc sir dung dé nghién ctru 1a thiy tinh K8, voi cac chi tidu k¥ thuat gom: chiét suét
np=1,51679; ne=1,52250; hé s tan sic 64,1; tan sic trung binh 0,00806; ty trong 2,52.

2.2. Phuong phap nghién ctru va ky thuit nghién ciu

Qua trinh téng hop vét liéu tao mang phu bao vé bé mat thuy tinh quang hoc trén co s&
PMHS va TEOS duoc tinh todn va khao sat theo ty 1¢ thé tich PMHS:TEOS=1:1, dugc tong hop
tir dung dich A va dung dich B theo cac budc sau: Dung dich A: dugc tinh toan theo ty 1& thé tich
PMHS:C,HsOH=1:9 bang cach nho 1 phan dung dich PMHS vao 9 phan dung méi C,HsOH, pH
ctia hé duge diéu chinh bang dung dich NaOH 0,1 M. Hon hop tiép tuc duoc khudy déu trong 2
gid & nhiét do phong. Dung dich B: duoc tinh toan theo ty 18 thé tich TEOS:C2HsOH=1:9 bang
cach nhé 1 phan dung dich TEOS vao 9 phan dung méi C,HsOH. Hdn hop tiép tuc dugc khudy
déu trong 1 gio & nhiét d6 phong. Hé vat liéu thu dugc bang cach tron dung dich A va dung dich
B theo ty 18 thé tich twong tmg 1a PMHS:TEOS=1:1; sau d6 thém vao hdn hop (CHz)sSnCl vai
ham luong: 0,1 %; pH 9-10. Hon hop tiép tuc duogc khudy déu trong 2 gio & nhiét do phong, sau
d6, hon hop phan ung duoc hoa gia 10 gid & nhiét d6 phong nhan dugc vt lidu tao mang phu
kinh quang hoc.

Vit liéu sau khi tong hop dugc phu tao mang Ién bé mat kinh quang hoc. Tinh chat cia mang
duoc khéo sat bang cac phuong phap: do chiét suat; goc tiép xuc giot nugc voi bé mit mang phu
(thiét bi do goc tiép xuc quang va sirc cing bé mit KSV, Purc); d6 truyén quang cua kinh duoc
do trén may quang phé UV-2550, Mi; hinh thai bé mit kinh sau phu dugc x4c dinh bang phuong
phap kinh hién vi lyc nguyén tir (AFM).

Khao sat su phat trién ctia ndm méc trén bé mat kinh duoc tién hanh trong phong thi nghiém,
cac mau nghién ctru dugc tién hanh nudi cay theo TCVN 7699-2-10:2007. Danh gia su phat trién
ctia nAm moc trén bé mit kinh bang thiét bj kinh hién vi Olympus (Nhat Ban) tai Vién Hoa hoc-
Vat ligu.

3. KET QUA VA THAO LUAN

Vit liéu sau khi tong hop dugc phén tich cac chi tiéu k¥ thuat. Két qua phén tich duoc trinh
bay trong bang 1.
Bdang 1. Chi tiéu ky thudt chinh cua vdt liéu tao mang phui.

Chi tiéu Pon vi Phuong phap thir Két qua

Mau sic - - Khéng mau
D0 nhét chét long, & 20°C mm?/s TCVN 3171:2011 0,56
Khdi luong riéng, & 20°C g/lcm?® TCVN 6594:2007 0,7011
Ham lugng nudc % ASTM D4017-02 0,0028
Do hoa tan trong toluen va ete A

P - - Tan v6 han
dau hoa

Két qua bang 1 cho thay vat liéu c6 do dong nhat tot, ham lwong nudce rat nho dap tmg duoc
yéu cau ky thuat dé tao mang phu ky nudc cho kinh quang hoc.

Vit liéu sau khi tong hop dugc tién hanh tao mang pha Ién bé mat kinh thuy tinh K8 bang
phuong phap quét tao mang hai lan theo phuong vuéng goc véi nhau. Mau sau phu duoc dit &
nhiét d6 phong vai thoi gian 2 gio trude khi danh gia cac chi thiéu ky thuat caa mang phu. Hinh
1 1 hinh anh chup géc tiép xuc giot nudc cua kinh truée va sau khi tao mang phu.
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Hinh 1. Hinh anh géc tiép xiic giot mede ciia bé mdt kinh trude (a) va sau (b)
khi tao mang phu.

Két qua cho thay kha niang ky nudc ting 1én rd rét thé hién ¢ goc tiép xdc giot nudc ting tir
76,40° vai kinh chua phu 1én 116,23° sau khi 16p phu hinh thanh. Nguyén nhén chinh Ia do khi
c6 mit xtc tdc NaOH, cac nguyén tir hydro linh dong cia PMHS duoc thay thé bai nhém ethoxy
va hydroxy tao thanh polymetyl hydroxysiloxan (PMHOS). Ciing trong dung mdi etanol c6 mat
xtc tac NaOH s& thuc hién phan ng thay phan TEOS xuat hién nhém -OH, khi d6 s& xay ra
phan wng tring ngung nhém -OH nay véi -OH nén thuy tinh va -OH caa PMHOS tao thanh
mang phu trén bé mat kinh. TEOS ¢6 vai tro chinh két ndi giita nén thay tinh véi PMHS. Mit
khac, trong qué trinh tiép xdc cua cac phan tt PMHS véi nén kinh phéat sinh luc day giira cac
nguyén tir trén phan tir PMHS véi cac nguyén tir trén nén kinh do twong tac giita cac dién truong
cuing dau, nén phan tir PMHS c6 xu hudng bi bién dang xoan lai thanh ciu tric dang vong. Do
x04n phu thudc vao luc dy caa cac phan tir, néu ndng do tién chat thap thi luc day yéu va vong
xoan dai va nguoc lai ndng do cao thi vong xoin day [8, 12]. Qua trinh bién dang nay s& day mot
luong 16n nhom -CHs ra phia ngoai cua vong x04n lam cho tinh ki nudc cia mang phu tang 18n
dang ké. Két qua nay cling cho thiy véi ty 18 tién chit PMHS:TEOS la 1:1 mang phu tao thanh
c6 kha ning ky nudc rat wu viét.

Tién hanh khao sat cdu tric bé mat cia mang phu kinh quang hoc bang phuwong phap luc hién
vi luc nguyén tir, két qua trinh bay trong hinh 2.

Két qua hinh anh cho thay trén bé mat kinh tao 16p phu kha ddng déu véi nhitng nhitng cum
dang day duoc xép dan xen voi nhau tao thanh mang phi.. Viée sap xép dan xen cac diy nhu Vay
Iam tang mat do cac nhom -CHs r rét dan dén ting tinh ky nuéc cua mang thé hién & viéc goc
tiép xtic giot nudc ting manh so v6i khong phu mang nhu da noi ¢ trén. Két qua nay ciing chimg
minh thém cho qua trinh hinh thinh mang dang xoan cua hgp chat PMHS khi ching dugc phi
trén bé mat kinh.

Hinh 2. Hinh anh AFM cdu triic bé mat mang phi kinh quang hoc.
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Hinh 3. Gian do do do truyén quang ciia mau triede (Mo) va sau tao mang (My).

Déi voi kinh quang hoc, d¢ truyén quang 1a mot trong nhing théng sé c6 yéu td quyét dinh
dén chat lugng kinh. Theo yéu cau, khi tao mang phu trén kinh quang hoc, do truyén quang ciia
kinh khong dugc giam nhidu. Do vdy, can tién hanh do do truyén quang ciia mang phu. Hinh 3 1a
két qua do do truyén quang cia kinh trude va sau khi tao mang phu.

Tur gian d6 hinh 3 tinh toan do truyén quang trung binh trong viing budc song 400 - 800 nm
duogc gia tri cuc dai lan luot 12 92,317% (Mo) va 91,930% (My). Két qua ndy cho thdy sau khi tao
mang pha do truyen quang clia mau giam khong dang ké (0,387%). Buong cong truyén quang
hinh 3.3 ciia mau sau phu thu duoc déu va khong c6 su nhip nhod hinh rang cua hon so véi mau
tru’oc khi phu, diéu ndy lam cho kha ning truyen quang ciing sé& tot hon va 6n dinh hon so véi
mau khéng duoc tao mang phu. Diéu nay c6 thé 1y giai dugc 1a do sau qua trinh danh béng khi
ché tao, bé mit kinh ¢6 d nham nhat dinh tuy thudc vao vat liéu sir dung trong qua trinh danh
bong tao thanh cac vét nhap nho rat nho trén mit kinh. Cac vét nhip nho nay gdy ra hién tuong
khic xa lam giam do truyén quang cua kinh. Khi 16p phu hinh thanh, cac vét nhap nho nay dugc
“dién day” mot phan lam giam hiéu g khuc xa gitp 6n dinh d6 truyén quang.

Dbi véi mang phi kinh quang hoc, ngoai do truyén quang thi kha ning chéng mdc ciia mang
phii dong vai tro quyét dinh. Day 1a nguyén nhén lon khién kinh quang hoc st dung trong diéu
kién nudc ta sau mot thoi gian ngan da bi hong phai thay thé. Do vay, tién hanh khao sat kha
nang ngan can sy phat trién ciia nAm mdc cuia mang phu Chung ndm méc nudi ciy 1a chung ndm
moc dugc phéan lap tir kinh quang hoc da bi mo moc va da dinh danh dugc chung 1a chung
Aspergillus awamori. Két qua phan lap chung mdc trinh bay trén hinh 4.

D
Hinh 4. Chiing Aspergillus awamori: (A) Khudn lac trén méi truong Czapek ¢ 25 °CI7 ngay;
(B) Mdt trdi khudn lac; (C-D) Co quan sinh bao tir tran (C: bong Ién va D: bong nho)
va bdo tir tran.
Sau khi phan lap tién hanh nuéi cay chung mdc trong diéu kién nudi ciy theo TCVN 7699-2-
10, bé mit mau kinh khong dugc phu va duoc phi mang bao vé. Két qua nudi cdy theo doi kha
ning phat trién ciia ndm méc duoc trinh bay trong hinh 5.
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Mau Mo va mau My sau 7 ngay nudi cay nam moc

Mau Moy va mau M1 sau 15 ngay nudi cay nam moc

Mau Mo va mau My sau 22 ngay nudi cdy nam moc

Mau My va mau M1 sau 28 ngay nubi cay nam moc

Mau Moy va mau M1 sau 39 ngay nudi cay ndm moc

Hinh 5. Su phdt trién ciia ndm moc trén mau kinh khong phu Mo (Anh bén trdi) va cé phii My vit
liéu bdo vé kinh quang hoc (Anh bén phdi).
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Két qua cho thiy, voi mau khong sir dung chat chdng mdc, sau 7 ngay nudi cdy di xuat hién
soi nam tir nhitng bao tu nam céy trén bé mit kinh. Trong d6, hinh anh soi nam rat dai va phat
trién rong khaip trén bé mdt kinh. Déi v6i mau duge pht mang bao vé chi xuét hi¢n bao tur nam
ma khong xudt hién soi nAm phat trién trén bé mat kinh. Khi tang thoi gian nudi cay lén 22 va28
ngdy mau kinh khéng phu mang bao vé co su phat trién clia nam moc rat manh, soi narn moc
chang chit trén bé mit mau, con dabi voi mau duoc phu mang bao vé bé mit Van chua xuét hién
sQ1 nam. Tlep tuc tang sO ngay nudi ciy 1én 39 ngay thi mau phu bao v¢ da xudt hién nhiing sogi
nam bat dau phat trién tir bao tir ndm, tuy nhién, sy phat trién con cham, kich thudc va sb luong
soi nAm ngan va it hon nhiéu so v6i mau khong duoc phu bao vé. Diéu nay cho thay, mang phu
bao v¢ kinh dé c6 kha nang ngan can sy phat trién ctia ndm mdc trong diéu kién nuoi cdy thudn
loi rat tot. Vi vay, s& kéo dai thoi gian str dung kinh quang hoc trong diéu kién thoi tiét nhiét 4m
cua nudc ta.

4. KET LUAN

Céc két qua nghién ciru cho thiy, vat liéu tao mang phii trén co s¢ hop chét co silic thu duge
bang phuong phap sol-gel ¢6 do ddng nhét tot, ham luong nudc rat nho dap tmg duge yéu cau ky
thuat dé tao mang phu cho kinh quang hoc. Mang phu hinh thanh cho tinh nang bao v¢ kinh rat
uu viét. Kha nang ky nudc va chéng mdc cho kinh tang Ién dang ké trong khi khong 1am anh
huong dén tinh chat quang hoc cua kinh. Két qua cting cho thiy kha ning Umg dung cua loai vat
liéu nay trong ché tao, bao quan, str dung céc thiét bi quang hoc nang cao d6 bén ciia cac thiét bi
trong diéu kién nong am mua nhleu cua nudce ta, va cing mo rong kha nang s dung cua khi tai
quang trong cac diéu kién thoi tiét khong thudn loi nhu mua gid, hay khi hau 4m va hoi mudi cia
moi trudng bién.
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ABSTRACT

Study of the possibility of forming a hydrophobic and anti-foil coating
on the substrate of optical glass based on organosilicon compounds

Protective films for optical glasses based on silicon-based compounds were synthesized
by the sol-gel method from polymethylhydrosiloxane (PMHS) and tetraethoxysilane
(TEOS) on an alkaline catalyst. The hydrophobic and anti-mould properties of the films
were evaluated by measuring the wetting angle of droplets and mold culture. The
influence of the film on the characteristics of the glass was evaluated by determining the
optical transmission using spectroscopy and determining the morphology of the glass
surface after coating by AFM. The results obtained show that the coating film practically
does not change the optical transmittance of the optical glass. Water resistance and mold
resistance increased significantly at a contact angle of more than 116.23°, and mycelium
grew only after 39 days of cultivation under favorable conditions.

Keywords: Polymethylhydrosiloxane; Tetraethoxysilane; Optical glass; Hydrophobic coating.
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