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TOM TAT

Mang nanocomposite (nco) TiO2/SnO; duwoc ché tao bang phiong phdp phun dong
nhiét phan dung dich mudi vé co TiCly va SnCly trén d@é thuy tinh. Thanh phan pha ciia
mang hinh thanh dwoc xdc dinh qua XRD, tinh chdt quang cia mang dwoc xdc dinh qua
phé quang dan. Phwong phdp ché tao ¢é wu diém la don gian, sit dung cdc nguyén liéu ré
tién. Két qua cho thdy mang nco TiOo/SNO, ché tao theo phwong phdp nay chi nhay véi birc
xa tir ngoai (UV), mang dwoc sir dung lam sensor két hop voi thiét ké mach dién tir rap
thanh thiét bi do mirc cuong do UV cua buc xa mat troi. Viéc kiém tra dé nhay va do tin
cdy cua thiét bi di dwoc do doi chimg véi mdy do UV cua hang Solarlight Co., INC.

Philadelphia san xudt.

Tir khéa: nhiét phdn, mang nco TiOy, sensor nano TiO,, thiét bi do UV

1. MO PAU

Vé6i sy phat trién nhanh chéng cia
cong nghiép do tng dung cac thanh tyu cta
khoa hoc cong ngh¢ hién dai tr ntra cudi
thé ky 20 dén nay, cung voi viée st dung
nhién liéu hoa thach gia tang, viéc thai cac
chit doc hai vao moi truong da 1am bau khi
quyén ngdy cang bi 6 nhiém ning. Hau qua
nghiém trong cua sy 0 nhiém khong khi 1a
dan dén nguy co téng ozone ngan can buc
xa UV cua mat troi dén trai dat bi choc
thung, de doa su séng clia con ngudi va cac
sinh vat & trén trai dat.

Trong thanh phan phd ciia birc xa mit
troi dén trai dat co khoang 4 — 5 % ning
luong buc xa UV. Bic xa UV trong anh
néng mat tro1 ¢6 mat tich cyc la tdc dung dbi
voi stic khoé con nguoi nhu thuc day qua
trinh quang sinh hoa tong hop vitamin D.
Tuy nhién, mit trai ctia n6 1a néu phai hoat

dong dudi anh ning nhiéu lai c6 tac hai ddi
v6i da, mét va cac hé théng mién dich.

Buc xa UV cua mat troi c6 bude song
ttr 100 dén 400 nm duoc phan chia thanh ba
loai: (1) UV-A co6 budc song trong khoang
315 — 400 nm; (2) UV-B c6 budc song
trong khoang 280 — 315 nm; (3) UV-C c6
budc song trong khoang 100 — 280 nm.

UV-A dé dang xuyén qua ting ozone
tGi bé mat trai dat. Co toi 98 % ning luong
birc xa UV ciia mat troi t6i mat dat 1a UV-
A. Buc xa UV-B bi tﬁng ozone hép thu
manh, khi dén mat dat chi con khoang 2 %
nang luong buc xa UV 1a cua UV-B. UV-C
hau hét bi tang ozone hap thu, luong con lai
dén trai dat 1a khong dang ke.

Téc hai cla bic xa UV ddi véi moi
trudng va con nguoi la: UV-A gay ra su gia
hod quang (Iam gia trudc tudi) va swong mu
quang hoad. UV-B ¢6 tac dung tao vitamin D,
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nhung dong thoi no triét mién dich, giy ung
thu da, rdi loan thi giac va bénh duc nhan
mat, UV-C gy ra su dot bién, huy diét hé
sinh thai, pha huy ciu trac gen.

Hang ndm & My cd toi trén ntra triéu
ngudi bi ung thu da va hang ngan ngudi chét
do nhiém buc xa UV cua Mit troi. Trong
nam 1999 di co toi 7300 ngudi chét do ung
thu da [3]. Phoi ning mit trdi 1a mét trong
nhitng nhan t5 riii ro chinh cho sy phat trién
ctia t& bao co sé va té bao hinh vay ung thu
biéu mo [9]. Mit c¢6 thé bi anh hudng ngay
lap tirc hodc vé lau dai sau khi hép thu tia UV
trong anh nang mit troi. Anh ning c6 thé gay
mot sd loai u mi, viée tiép xuc voi tia UV ¢o
cuong d6 manh c6 thé gdy bong gidc mac,
gdy nén mong hoic “hat vang” & két mac.
Tia UV gay duc vo thuy tinh thé dan dan néu
tiép xtc voi anh nang kéo dai. Khi phai nhin
lau hodc tryc tiép vao mit troi, nhat 13 vao
khoang thoi gian giita trua, c6 thé gy tinh
trang bong vong mac. Bénh thoai hod hoang
diém & ngudi cao tudi — nguyén nhan gay mu
loa hay gip nhit & cac nudc phat trién lién
quan dén qué trinh tiép xtc lau voi 4nh ning
mat troi [5].

Trong diéu kién bat budc phai lam viéc
dudi anh n’fmg mat tro1, hodc cac hoat dong
ngoai troi nhu giao thong di lai, thé thao, du
lich, vui choi giai tri... can phai co cac bién
phép phong chéng 6 nhiém buc xa UV cla
mat troi. Mot sb cac nghién clu vé cac bién
phép chéng tic hai cia bic xa UV nhu
Nicole Paillous (Phong thi nghiém cua
IMRCP, Phap) va cac cong su cho thiy cac
thude chdng ning trén co s TiO,/ZnO ¢6 tac
dung ngan can tac hai cua UV-B. Tuy nhién,
chi c6 thudc chéng ning khoang hiru co méi
ngan can dugc tac hai cia UV-A [2].

Hau hét cdc man che mat troi duge
thiét ké dé ngan can tac hai cua buc xa UV-
B. UV-B diy manh sy gia hoa ciia da va c6

thé gay ra khéi u ac tinh. Peter Wardman
(Mount Vernon Hospital, Middlesex, Lién
hi€¢p Anh) va cong su bdo cdo cac nghién
ctru vé hiéu qua cua ba man che mat troi
bang cach do kha ning cia ching va ngin
can su hinh thanh gbc ty do ma UV-A gay
ra. Céa ba loai man che mait troi déu cho sy
bao vé it d6i v6i UV-A tham chi ching da
¢6 hé s6 bao vé ddi voi buc xa mit troi 13
20 hay cao hon [4].

Chét trc ché chon loc Cyclooxygenase-
2 (COX-2) la mot enzyme san ra prostag-
landins, chat lién quan t6i su phat trién cua
ung thu biéu mé & bao hinh vay va cac ung
thu biéu mo khéc, ngin can tac hai 6-xi hoa
cap tinh cho da duoc phdi hop véi buc xa
UV-B. Viéc xur 1y celecoxib lién quan lam
giam sy hinh thanh chung viém kinh nién, u
nhi va ung thu biéu da gay ra bai UV-B [11].

Pé phong chdng c6 hiéu qua, can thiét
phai c6 cac dung cu do murc cuong do buc
xa UV dé canh bao muc nguy hiém. Thong
thuong, cac dung cu nay duoc ché tao trén
co sO cac sensor ban dan kém theo cac bo
phan loc dai quang hoc, hoac s dung céc
ban dan ving cdm rong nhu ZnO, SnO,,
In;0O3... dudi dang cac photo di-6t hodc pho-
totransitor. Dién hinh 13 cic nghién ctru vé
ché tao sensor UV nhur photo di-6t di chuyén
tiép trén co s& vat lieu ZnO loai p pha tap Sb
[6], hay sensor phototransitor mang moéng
trén co s& ZnO bang phuong phép phun xa
magneton RF sputtering trén dé p-Si [1]. Tuy
nhién, cac dung cu do UV nay hodc co ciu
trac phuc tap, hoac phai dya trén cong nghé
cao dan dén gia thanh cao, nén khé co thé
trang bi dan dung rong rai. Mat khac, mot s6
dung cu nay con han ché vé dap img ph6 nhu
dd chon loc phé va d6 nhay UV thép, hoac
thoi gian dap mg va thoi gian hdi phuc
quang dan con dai [8].
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Dua trén dic tinh d6i voi mang nco
TiO,/SnO, chung t6i da ché tao bang phuong
phép phun nhiét phan chi nhay véi biic xa tir
ngoai (UV) va da ché tao duoc cam bién burc
xa UV clia mit troi [10], ¥ tuong vé viéc
nghién ctru tng dung dé ché tao cam bién
UV st dung lép rap thanh thiét bi do cudng
do UV phuc vu cho nhu cAu thyuc tién da
duoc hinh thanh va thuc hién.

2. THU'C NGHIEM

2.1 Ché tao mang nco TiO,/SnO,
bang phwong phap dong nhiét phan

Mang TiO, ché tao bang phuong phap
phun nhiét phan dung dich TiCly 1én dé thuy
tinh trong khodng nhiét do 340 — 460 °C c6
cau trac nano x6p (hinh 1). Mang duoc sir
dung dé phun dong nhiét phan dung dich
SnCly (0,1 M) vai ti 1€ 7 % mol so véi lugng
dung dich TiCl, tao mang ban du.
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IMS 2.0kV 3.2mm x120k SE(M) 10112007

Hinh 1. Anh SEM ciia mang nano TiO, ché tao
¢ nhiét dé 450 °C

Gian d6 XRD cua mau (hinh 3) cho
thdy chi co cac dinh nhiéu xa cua TiO,
anatase va SnO,, khong thiy co dinh nhiéu
xa biéu hién sy hinh thanh cua pha nao
khac chira dong thoi Ti, Sn, O. Piéu nay
chimg t6 trong diéu kién nhiét phan da tién
hanh, cac hop chat TiCls va SnCly khong
tuong tdc voi nhau. Nhu vay hé vat liéu
oxyt hinh thanh tir nhiét phan cac mudi 1a
mot hé hon hop dang nanocomposite (nco),

chtra dong thoi hai loai oxyt va duoc ky
hiéu la TiOz/SﬂOz.

Hinh 2. Anh AFM ciia mang nano TiO, ché tao
o nhiét dé 450 °C
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Hinh 3. Gian do nhiéu xa tia X ciia mau véi ti
1¢ 7 % mol SnCly ché tao 6 nhiét dp dé 425 °C.
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Hinh 4. Phé nhay quang ciia mang
nanocomposite TiO,/SNO, ché tao véi ti 16 T %
mol SnCl,.

Phé quang din cua miu voi ngudn
sang 1a dén halogen chiéu qua quang phd
ké trén hinh 4. C6 thé thdy ring mang hau
nhu chi nhay v6i anh sang tir ngoai, khong
nhay v6i 4nh sang trong mién kha kién.
Ngudng nhay quang cua mang tuong Ung
v6i ngudng hap thu cta vat lidu TiO,.
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2.2 Nguyén ly va mach do

Tu thanh cong cua viéc ché tao duoc
cam bién UV [10], y tudng vé viéc thiét ké
ché tao mot may do hoan chinh nham dap
mg nhu cau thyc tién da duoc phat trién.
Vé6i pham chat cao va dic tinh chi nhay véi
tia UV hé do c6 cu tao don gian tuong ty
nhu 13 mot may do dién tré hién sb. So dd
khdi ctia may do duoc trinh bay & hinh 5.

sensor
TiO,

Khuéch dai
hiéu chinh

ADC » LCD

——>f

Hinh 5. So do khoi nguyén Iy thiét bi do birc
xa UV.
Sensor dugc nudi bang ngudn dong,
du6i chiéu sang btirc xa UV dién tr¢ cua

sensor thay dbi lam dong qua sensor thay
ddi. Tin hiéu tir dAu ra cta sensor dugc dua
vao bo khuyéch dai hi¢u chinh, qua mach
chuyén ddi ADC rdi dua ra mach chi thi
hién s6 muc cuong do buc xa UV.

Hinh 6 trinh bay so d nguyén 1y hoat
dong ctia mach dién tir st dung sensor UV
dé hién thi mtrc cuong do buc xa UV.

Chu tao cua mach dién tir bao gé)m
sensor UV duoc gén vao mach cu dién tré.
L4i vao cta cau dugce ndi voi ngudn nudi 9
V, 16i ra cta cau dugc dua qua bd khuéch
dai thuat toan dé khuéch dai tin hidu vi sai
r0i dua qua bo hién thi man hinh tinh thé
long LCD.
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Hinh 6. So' d6 mach dién tir cia may do cuong do birc xg UV.

Hiéu chinh diém 0 (trong t6i) duogc
thyc hién théng qua bién tré R7. O diéu
kién khong co anh sang, diéu chinh bién tro
R7 dé tin hiéu vi sai dién 4p bang khong
cho cau can bang. Khi c6 tin hiéu 13 birc xa
UV chiéu vao sensor, dién tré cua sensor
thay d6i ti 16 nghich véi cuong do buc xa
UV t6i. Tin hiéu dién 4p vi sai cua cau
duoc khuéch dai theo ché do dao. Két qua
14 6 16n cia tin hiéu ra khoi by khuéch dai
ti 1& voi cuong do birc xa UV chiéu vao

sensor. Bién tré' R9 tao ra hoi tiép am giup
6n dinh tin hiéu khuéch dai do nhiing thing
giang nhidu ddng thoi thiét 1ap hé sd
khuéch dai phu hop dé bo chi thi hién thi
truc tiép gia tri ctia cudong do bic xa. Tin
hiéu dién ap tir bd khuéch dai s& dugc dua
dén 16i vao ctia bd hién thi LCD ICL7106.
Gi4 tri hién thi cuc dai cua n6 1a 200 mV.
N6 ¢6 kha nang hién thi cac gia tri tir 0 —
1999. B6 dém hién thi (count) duya trén tin
hiéu 1a ti s6 dién ap 16i vao Vi, va dién ap
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chuan cua bo hién thi Vges:

count =1000 x A (5.6)
VRef

3. KET QUA VA THAO LUAN

3.1 Chuén sb do

Sensor UV cung céc thiét bi két ndi va
hién thi duoc lip rap thanh may do. May
do duoc hiéu chinh d6 khuéch dai cing
v6i s6 hién thi cia may do UV PMA2120
do héng Solarlight Co., INC. Philadelphia
san xuat. Hinh 7 biéu dién céc gia tri thuc
nghiém ctia may do UV d4 san xuit so véi
s6 chi cia may do cua hang Solarlight Co.,
INC. Philadelphia dudi bic xa cua mat
troi trong ngdy nang trung binh vao thang
9 tai Ha noi.

D6 thi trén hinh 7 cho thiy trong pham
vi bién d6i ctia muc cudng d6 UV cua mit
troi trong ngay — khoang 1 dén 13 pWicm?,
s6 hién thi cia may do str dung vat lidu nco
TiO,/SnO, lam sensor hdu nhu trung véi $b
chi ctia may do UV do hang Solarlight Co.,
INC. Philadelphia san xuat. Két qua do trén
may do muc cudng d6 UV di duoc kiém
tra nhiéu 1an bang so sanh két qua do cua
hai may do ¢ cac mic cuong do0 UV khac
nhau. Gia tri do so sanh cling da dugc 1ap
lai sau 60 ngay va két qua van tring nhau.

124 ¢] S? chi clia méy do UV g{}
g — 30 chi clia mdy do hing Solalight Cf
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34 chi cia may do Hang Solarlight (|.|.chm=)
Hinh 7. So sdnh hién thi cia méy do UV dimg
sensor nco TiO,/SNO, va s6 chi ciia mdy do UV
cua hang Solarlight Co., INC. Philadelphia.

Hinh 8 trinh bay anh chup hinh dang
bén ngoai cua may do cuong do birc xa UV
da duoc ché tao.

Hinh 7. Anh chup hinh ding bén ngoai may do
cuong do birc xa UV sir dung sensor tue vat liéu
nanocomposite TiO,/SnO,.

3.2 Cac thong so6 k¥ thuit ciia may do

Kich thudc: 124x65%x22 (mm)

Khéi lugng: 112 ¢

Nguon dién: pin 9 V, cong suit tiéu
thu: 12 mW

Thang do: 0 + 199 (uW/cm?), Sai sb
(so v61 may do UV PMA2120, SolarLight
Co., INC. Philadelphia): £ 0.2

Do phan giai: 0,1 (uW/cm?)

Heé s6 thay dbi theo nhiét do: < 0.5% /°C

Thoi gian dap ting: 4-5S

Thoi gian hoi phuc (6 mic 0.7): 20 s

Thoi gian hdi phuc quang dan (1) ddi
v6i mang nano TiO, thudng rat 16n, vi du
céc tac gia [7] xac dinh duoc T = 10" s. 1
phu thudc nhiéu yéu t6 cong nghé ché tao
va sy pha tap. Vi cong ngh¢ phun nhiét
phan va pha tap SnO,, mang nco
TiO,/SnO, do chdng toi ché tao béng
phuong phap dong nhiét phan c6 t di giam
nhiéu bac [10], tuy gid tri T con 16n nhung
d3 co thé tmg dung cho thuc tién 13 ché tao
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thiét bi do murc cuong do UV cia mat troi.
Véi viée cai tién cong nghé cho ung dung
nay, trong tuong lai c¢6 thé ching t6i s& lam
giam dugc T hon nita dé c6 thé ning cao gia
trj str dung cua thiét bi.

4. KET LUAN

ché tao vat liéu nano TiO, vira 13 mot ung
dung cu thé cia vat liéu nano vao thuc tién
v6i kha ning phat trién thanh san pham
thuong mai dem lai hi¢u qua k¥ thuat va
kinh té cho x4 hi.

Véi cong nghé ché tao don gian, cau

trac gon nhe nhung tinh ning diy du cua
sensor st dung vat li€u nanocomposite
TiO,/Sn0O,, ¢6 thé su dung cac vi mach
dién tir dé ché tao cac may do muc cuong
d6 UV c6 thé tich va khdi luong nhé deo
tay hoac gén trén khuy ao, phuc vu cho céc
nhu cau nhu trong linh vuc thé thao va du

Mang nco TiO,/SnO, ché tao bang
phuong phép ddng nhiét phan dung dich
mudi TiCls va SnCly c6 d6 nhay UV cao,
c6 thé img dung dé ché tao sensor nhay UV
cho céc thiét bi do cuong do buc xa UV
ciia mat troi. Pay 13 két qua 1an dau duoc
cong bd trén thé gidi. Két qua nay vira 1a
minh chung cho phim chit cua cong nghe  lich.

STUDYING TO MAKE DEVICE MEASURING UV INTENSITY LEVEL OF
SOLAR RADIATION BASE ON SENSOR NCO TiO,/SnO, PREPARED BY SPRAY
PYROLYSIS METHOD
Pham Van Nho, Nguyen Quang Tien
Nature Science University (Hanoi National University)

ABSTRACT

Nanocomposite (nco) TiO,/SnO, films were prepared by co-spraying pyrolysis
solutions of inorganic salt TiCl, and SnCl, on glass substrate. Phase composition of the
formed films were determined by XRD, and photocharacter of the films were determined by
photoconduction spectrum. Advantage of the prepared method was simple, using
unexpensive materials. Results showed that the nco TiO,/SnO; films which prepared by this
method are sensitive with only ultraviolet radiation (UV), the films were used to make
sensor which combine with designing electronic circuit to assemble device measuring UV
intensity level of solar radiation. Sensitivity and reliability test of the device was counter-
measured with the UV machine of Solarlight Co., INC. Philadelphia.
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