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CAM BIEN BUC XA UV CUA MAT TROI
Tran Kim Cuong
Truong Pai hoc Thii Dau Mot

TOM TAT
Su 6 nhiém moi truong do cdc hoat déng phdt trién cia con nguoi gia ting lam mdong

tdng ozone ngdn cdn bic xa ti ngoai (UV) ciia mdt troi dé bdo vé cudc séng clia con nguoi

trén trai dat. Pé canh bdo miic 6 nhiém UV cdn cé cdc thiét bi do mic cuong do UV. Céc

két qud nghién ciu vé mang nano-composite (nco) TiO3/SnO;y ché tao bing phuong phdp

nhiét phan cé thé dung dé ché tao cdm bién nhay UV — linh kién co bdn trong cdc thiét vi

do UV. Cdc tinh chdt quang, do nhay UV, thoi gian ddp ung ciing nhu thoi gian hoi phuc

quang tré ctia cam bién UV trén co sé mang nco TiOs/SnO;y da duoc nghién ciiu chi tiét.

Tw khoa: UV sensor, nano-composite TiOs/SnO; sensor

1. M& dau

Su phat trién nhanh chéng cta cong
nghiép do tng dung cic thanh tuu cta khoa
hoc cong nghé hién dai tir nita cudi thé ky
20 dén nay, cung véi viéc st dung nhién
lidu hoa thach gia tang, viéc thai cac chat
doc hai thai vao moi truong da lam bau khi
quyén ngay cang bi 6 nhiém ning. Hau qua
nghiém trong cha su 6 nhiém khong khi 1a
din dén nguy co tang ozone ngin can bic
xa ti ngoai (UV) clla mit troi dén trai dat
bi choc thiing, de doa su sdng ctia con ngudvi
va cac sinh vat & trén trai dat.

Trong thanh phan phd cia bic xa mat
troi dén trai dat c6 khoang 4 — 5 % nang
lugng bic xa UV. Bic xa UV trong anh
nang mat troi c6 mat tich cuc 1a tiac dung
doi voi stic khoé con ngudi nhu thac diy
quéa trinh quang sinh hoa téng hgp vitamin
D. Tuy nhién, mit trai cha né la néu phai
phoi ning qua nhiéu lai c6 tac hai doi véi
da, mat va cac hé thong mién dich.

Bic xa UV chia mét troi c¢6 bude song ti

*
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100 dén 400 nm dugc phan chia thanh ba
loai: UV-A ¢6 bu6c séng trong khoang 315 —
400 nm; UV-B ¢6 buéc séng trong khoang
280 — 315 nm; UV-C c¢6 bubc séng trong
khoang 100 — 280 nm. UV-A dé dang xuyén
qua ting ozone téi bé mat trai dat. Co téi
98% nang luong bic xa UV clia mat troi t6i
mit dat 14 UV-A. Bic xa UV-B bi tang ozone
hap thu manh, khi d&n mat dat chi con
khoang 2% nang lugng bic xa UV la cta
UV-B. UV-C hau hét bi tang ozone hap thu,
luong con lai d&n trai dat 1a khong dang ké.

Tac hai cla bic xa UV d6i v6i modi
truong va con nguoi la: UV-A giy ra su gia
hoé quang (lam gia trudc tudi) va suong mu
quang hoa. UV-B c6 tac dung tao vitamin
D, nhung dong thoi né triet mién dich, gay
ung thu da, réi loan thi gidec va bénh duc
nhan mat, UV-C giy ra su dot bién, huy
diét hé sinh thai, pha huy ciu trac gen.

C6 nhiéu nhan t6 4nh huéng dén cudng
dd buc xa UV cia bic xa mét troi dén be
mait trai dat nhu: vi tri cha mat troi doi véi
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bé mit dat — Mat troi cang cao, cuong do
UV cang 16n. Vi tri mét troi bién d6i theo
mua, thoi gian trong ngay va vi do. Do
ozone hap thu bic xa UV nén luong ozone
trong khi quyén cang nhiéu thi lugng bic
xa UV dén bé mat trai dat cang it. Phu
thudc tinh trang may va suong mu trong
khi quyén, btic xa UV bi may va suong mu
hap thu va tdn xa manh. Mat dit ciing
phén xa bic xa UV, hau hét ciac bé mat tu
nhién nhu cay cb, dat va nuéc phan xa <
10%, cat phidn xa 10 — 25%, tuyét sach
phan xa 80% bic xa UV. Ngoai ra con phu
thudce do cao so véi muc nuée bién, do cao
cang 16n, quing duong bic xa di trong khi
quyén cang ngan va vi vay luong UV dén
cang nhiéu.

Hang nam & My c6 t6i trén nia triéu
nguoi bi ung thu da va hang ngan ngudi
chét do nhiém bic xa UV cla mat troi.
Trong nam 1999 da c6 t6i 7300 ngudvi chét
do ung thu da [5]. Phoi ning m 4t troi la
mdt trong nhiing nhan t6 rdi ro chinh cho
su phat trién cla t&€ bao co sé va té bao
hinh vay ung thu biéu md [11]. M&t c6 thé
bi 4nh huéng ngay lap tic hosc vé lau dai
sau khi hap thu tia UV trong 4nh ning mit
trdi. Anh ning c6 thé gay mot s6 loai u mi,
viéc ti€p xdc véi tia UV ¢6 cudng do manh
c6 thé gay bong gidc mac, gay nén mong
hozc “hat vang” & két mac. Tia UV gay duc
vo thuy tinh thé dan dan néu tiép xdc véi
4nh nang kéo dai. Khi phai nhin lau hosc
truc ti€p vao mait troi, nhat 14 vao khoang
thoi gian giita trua, c6 thé gay tinh trang
bong vong mac. Bénh thoai hoa hoang
diém & ngudi cao tudi — nguyén nhan gay
mu loa hay gap nhit & ciac nuéc phat trién
lién quan dén qua trinh ti€p xic lau véi

4nh ning mit troi [1].
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Trong diéu kién bat budc phai lam viéc
du6i 4nh ning mat troi, hoac cac hoat dong
ngoai troi nhu giao thong di lai, thé thao, du
lich, vui choi giai tri.. cAn phai c6 cac bién
phap phong chéng 6 nhiém bic xa UV cha
mit troi. Mot so cac nghién ciu vé cac bién
phap chong tac hai cia bic xa UV nhu
Nicole Paillous (phong thi nghiém cua
IMRCP, Phap) va cac cong su cho thay cac
thudc chong nang trén co sé TiOy/ZnO cb tac
dung ngin can tac hai cia UV-B. Tuy nhién,
chi c6 thudce chéng ning khoang hiiu co méi
l1a ngan can dugc tac hai cta UV-A [4].

Hau hét cdc man che mat troi dugc
thiét k& d& ngan can tac hai cta bic xa
UV-B. UV-B d4dy manh su gia hoa cla da
va c6 thé gay ra khoi u ac tinh. Peter
(Mount Hospital,
Middlesex, Lién hiép Anh) va cong su bao

Wardman Vernon
c4o cac nghién ciu vé hiéu qua cta ba man
che mit troi biang cach do khi nang cla
ching va ngan can su hinh thanh géc tu do
ma UV-A giy ra. Ca ba loai man che mat
troi déu cho su bao vé it d6i véi UV-A tham
chi ching d3 c6 hé s6 bao vé mit troi 1a 20
hay cao hon [6].

Chat tc ché chon loc Cyclooxygenase-2
(COX-2) 1a mot enzyme san ra prostag-
landins, chAit lién quan t6i su phat trién
clia ung thu biéu md t& bao hinh viy va
cdc ung thu biéu mod khac, ngin can tac
hai 6xi hoa c4p tinh cho da dugc phoi hgp
vGi bic xa UV-B. Viéc xt 1li celecoxib lién
quan lam gidm sy hinh thanh ching viém
kinh nién, u nhd va ung thu biéu da gay ra
béi UV-B [16].

D& phong chéng c6 hiéu qua, can thiét
phai c6 cac dung cu do miic cudng do bic xa
UV d€ canh bdo mic nguy hiém. Thong
thuong, cac dung cu nay duge ché tao trén
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co s6 cac sensor ban dan kem theo cac bd
phan loc dai quang hoc, hodc st dung cac
ban dan viung cdm rong nhu ZnO, SnOj,
Iny0s,.. du6i dang cac photo di-o0t hoéc
phototransitor. Pién hinh 1a cac nghién ciu
vé ché& tao sensor UV nhu photo di-ot di
chuyén tiép trén co sé vat liéu ZnO loai p
pha tap Sb [7], hay sensor phototransitor
mang mong trén co sé ZnO bang phuong
phap phan xa magneton RF sputtering trén
dé€ p-Si [3]. Tuy nhién, cac dung cu do UV
nay hodc c6 ciu trac phc tap, hoic phai dua
trén cong nghé cao dan dén gia thanh cao,
nén khé c6 thé trang bi dan dung rong rai.
Mat khéc, mot s6 dung cu nay con han ché
vé dap ting phd nhu do chon loc phd va do
nhay UV thép, hoic thoi gian dap Gng va
thoi gian hoi phuc quang dan con dai [9].

Dua trén céc tinh chat dac trung cua
mang nano-composite (nco) TiOy/SnO, da
nghién ctu [2,10,11,14], ¥ tuéng vé viéc
nghién ctu (ng dung d€ ché tao cAm bién
UV phuc vu cho nhu cau thuc tién da dugc
hinh thanh va thuc hién.
2. Thuc nghiém

Mang vat liéu nco TiOo/SnO, duge ché
tao & dang quang trd bang hai phuong phap
phun nhiét phan hén hgp dung dich TiCly
va SnCl.5H,0 [2,10,11] hodc nhing tam
mang nano TiO,; vao dung dich SnCl4.5H,0
roi G nhiét [14]. Khodng trong giita hai dién
cuc ~ 2 mm. So do ciu trac cia quang tré
nco TiOy/SnO; dugc biéu dién trén hinh 1.

Iang TiC,

/
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Hinh 1: So dé cdu tao mang quang tré TiOs.
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Dé tranh tac dong cha modi truong 1én
do dan ctia mang, mang quang tré dugc siy
kho va dugc pht mot 16p keo méng trong
sudt. Lép keo duge dé kho tu nhién trong
khong khi. Lép keo duoc lua chon dé dé
dang cho bic xa UV di qua, khong tuong
tac v6i mang nco TiOy/SnO, xo6p, khong
din dién k& cd khi chiéu sang dé khong
anh huéng dén do dan clia mang quang trd.
Hai dién cuc dugc ndi v6i day dan ngoai
bang keo bac. Sau khi keo khd, hé dugc
déng gbi, chi c6 hai day dan dua ra ngoai
cung phan mang gitia hai dién cuc dé hé
cho anh sang c6 thé roi vio quang tré qua
16p keo phu bén ngoai.

3. Két qua va thao luan

Hinh 2 biéu dién phd d0 nhay cla
sensor UV trén co s§ quang tré nco
TiOo/SnO, da ché tao va cha quang tré CdS
dudi chiéu sang cua den halogen qua quang
phd k&. Két qua cho thiy so véi pho cha
quang trG CdS thong thudng sensor UV
trén co sé mang quang trd nco TiOy/SnO,
dac biét chi nhay véi bic xa ti ngoai. So
v6i dac trung phd ctia UV-sensor TW30SX
[15], sensor UV trén co s6 mang quang trg
nco TiOo/SnO; c6 do nhay va do chon loc
UV cao hon.
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Hinh 2: Ddc trung phé ciia quang tré nco
TiO5/8Sn0, chiéu sang bing den halogen qua
quang phé k& ldng kinh.
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Khao sat quan tinh cia sensor: Két
qua thuc nghiém d6i v6i mang quang trd
nco TiOo/SnO, ché tao bang phuong phap
dong nhiét phan hén hgp dung dich TiCl,
va SnCl..5H;0 & nhiét do 425 °C cho thay,
du6i chiéu sang cha den halogen 50 W &
khoang cach 12cm, thoi gian dap Ung (ti so
gilta dién trd clia mang khi chiéu sang R va
dién trd cia mang khi khong chiéu sang R;:
R/Ry) giam dén cuc tiéu theo thoi gian chidu
sang) ~4 — 5 s.
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Hinh 3: Su héi phuc dién tré ciia cdc
mang quang tré nco TiOs/SnO, ché tao & cdc
nhiet do 380, 410 v 440 °C.

Hinh 3 biéu dién thoi gian hoi phuc (ti
s6 R/R; theo thoi gian khi ngiing chiéu
sang) cia mau. Két qua cho thay thoi gian
hdéi phuc quang dan cla mang quang tré
kha 16n (~ 17 s ¢ mic 0,7). Trong mang
nano TiO, ton tai cic tAm tai hop va cac
b4y anh huéng dén thoi gian song hat tai
[17]. Bay cha cac hat tai dién c6 thé lam

b3

giam toc do tai hop cta cac cip dién ti-16
trong (e”/h*) va do d6 lam ting thoi gian
song cua cac hat tai dién, s6 va thoi gian
song ctia e /h* phu thudc vao tap chat va
kich thu6c hat [13]. D68i v6i cdu tric mang
nano, toc do tai hop dién ti-16 trong gidm
vi cac dién tich khuéch tan c6 thé nhanh
chéng t6i bé mat cha hat. Ngoai ra, vé6i
dién tich bé mit riéng rat 16n nén ton tai
rat nhiéu cac trang thai bé mat dinh xd
trong ving cdm, ching hoat dong nhu céc
bay hat tai lam tang thoi song cua hat tai
va do d6 1am tang thoi gian dap tng va thoi
gian hoi phuc ctia mau. Thoi gian héi phuc
quang dan (6) d6i véi mang nano TiO;
thudng rat 16n, vi du cdc tac gia [8] x4c dinh
duge 12 10 s; quang din () phu thudc nhiéu
yéu to cong nghe ché tao va su pha tap.
4. Két luan

Vi cong nghé phun nhiét phan va pha
tap SnO,, mang nco TiOy/SnO; da ché tao co
thoi gian hdi phuc quang dan o da giam
nhiéu bac, tuy gia tri 6 con 16n nhung c6 thé
ting dung cho thuc tién 1a ch& tao cam bién
nhay UV dung cho thiét bi do mic cuong do
UV clia mat troi. V6i viée cai tién cong nghe
cho Gng dung nay, trong tuong lai c6 thé
chiang toi s& 1am giam dugc 6 hon nita dé c6
thé nang cao gia tri sit dung ca thiét bi.

UV RADIATION SENSOR OF THE SUN

Tran Kim Cuong
Thu Dau Mot University

ABSTRACT

Environmental pollutions by developmen actions of human are increasing, it lead to

make the ozonosphere thin getting thiner, so it can not prevent untra violet radiation of

the sun for protecting life of human on the Eath. To warning UV level, it is necessary to

have equipments for measuring UV intensity level. The research results on nano-

composite (nco) TiOs/SnO; films wich prepare by pyrolysis method may be used to make
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UV sensitive sensor — basic component in equipments measuring UV. Optical properties,

UV sensitivity, responsive time asa well as restoration time of photo-resistance of UV

sensor based on the nco TiOz/SnQO; films researched detailly.
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