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Theo To chuc Y te T h i gidi (WHO), d nhi lm khdng khi 
la 'sat thii ' mdi trudng Idn nhi t toan d u va la thii pham 
eudp d) sinh mgng cua hgn 7 trieu ngudi fren the gidi nam 
2012. Trong hau h i t cac chi t ddc hai gay 6 nhiim khong 
khi la cac Wii nita oxit, cac chi t khi hogt tinh eao chua oxy 
va nitg dugc gpi chung la NO,. 

Cae khi NO, tac dpng tieu eye d i n moi tnfdng, con 
ngudi. dpng vat va tham thyc vat. Nd tao ra eae v i n de 
moi trudng nhu mua axit, khoi quang hoa, suy giam t ing 
ozon, cd tac dpng gian t i ip gSy hieu ung nha kinh, va ngo 
dpe hda sinh thai. G in day, cac nha khoa hoe da nghien 
ciru cac bien doi quang hda cua NO__ trong mdi truomg 
tgi do thj Ngudi ta tin r ing NO, va SO^ lam gia tang ty le 
td vong, t^ 1$ mlc benh, n h ^ v\in, cac trigu chung lam 
sang va cac bi lu hien b i t thudng cua chuc nang phoi d 
Trung Quoc trong hai thap ky vua qua. Mpt van d l khac la 
sy tuang tac va phg thudc lan nhau eiia khi NO, von cac 
nguon 6 nhilm khong khi khac nhu cac hgp chat d l bay 
hai (VOC's) eo t h i tgo ra cac san phlm nhu nita axit hogc 
peroxyaey! nitrat (PAN) cd tac hgi d i i vdi con ngudi cao 
gap 10 l ln so vdi khi NO,. 

De kh ic phgc v i n d l 6 nhiem khdng khi, cac ky thuat 
loai bo 6 nhilm hi^n cd h i u het Id cac he thdng lpc co tac 
dgng ehuyin doi cae chi t gay d nhi lm tu pha khi thanh 
eae trang thai khae duge luu tri> va tich Igi. Di iu nay thye 
sy chi la sy thay dpi eua mot v i n d l , chu chua giai quyit 
dugc van de 6 nhilm. Nam 1972, Fujishima va Honda 
phat hien ra hien hjgng quang iida phan tach nude thanh 
hydro va oxy vdi sy cd mat cua xuc tac TIO^. Tu thdi gian 
nay, ed nhi iu cdng trinh nghien edu sau rpng v l xuc tac 
quang ducre cdng bo. Tu khoang 10 nam t id lai day, xuc 
tac quang khdng ddng nhi t cua eae hcrp chi t ban dan la 
mdt eong nghe day hua hen etio viee giam thieu d nhiem 
mdi tnrang tren toan eau. Anh sang mat trdi se kich hogt 
cae hgp d i l t ban d i n TiO^ vdi bude sdng tu 360-380 
nm tgo ra electron va l5 tr ing. Nhung thanh phan nay r i t 
hogt tfnh va c6 t h i tai k i t hgp Igi hogc khuech tan vao 
be mat chi t ban d i n . tai do chung bj m l c ket vao cac 
phan tu nude va oxy h ip thg. Chimg kich hogt hinh thanh 
cac gde hydroxyl va eac phan dng hoa hpc khac d l t in 
cdng va td do iam suy giam eae phan td d nhilm. D i i vdi 
cac khi nguy hgi nhu NO, se bj oxy hoa thanh nitrat dudi 

I i % 
k t a n i t e n k a d s n i e Twihia:ICIiMn!ra: 

• • i t ikTMn&ph^Be .ca^trBk,^HBM»c ckiiii«B>aita>ite 
piaVOttVOCt,ffja^f^A» 

T 

w K l a i f c 
iMkfa'CO 

S« BOK In t M « : Da iba knk 5:0 

Hat Bko: KO. vfefa ^ laa h n ni l , bai ik 
• ihap <>• Pkoi-Eaybofe kbi M i « T i 

Biiu do tic dgng cua c^c chit khi NO^ din rrmi trudng vi con ngudi 

58 „ NGHIEN ClirU VA PHAT TRIEN VAT Ll |U XAT DUMG 



> Vi&T U i u XAY DUMG T H I Gidl 

tac dgng cua Titan dioxit hogt hda bdi bdc xa eye tim, 
nham logi bo NO, td kh6ng khi. Nhung logi vgt lieu nay 
dang duge ehu y va cd t h i dugc ap dgng rpng rai. Xiic tac 
quang c6 t h i dugc su dgng vao k i t c lu dudng, lam vgt 
ligu phu ngoai dc t6a nha doe hai b in dudng ph i . Chung 
c6 kha nang 1am sach" khong khf doe theo eon dudng b\ 
6 nhilm bdi khi thai 6 td ma chi su dgng nang lugng mat 
trdi d l kich hogt hogt tfnh. 

cAccHArdNHiSM 
net; CO 

v. r̂f-t 
Cff ehi tao ra cic diin (d trong vOng din va Id trong trong 
vdng hoa tri khi chit bin din bi kich thich bing inh sing 

nghign cdu nhgn th iy r ing nong dp CO tang lam tang 
qua trinh loai bo NO,, nhung sy ed mat ciia eac khi VOC 
se lam dc c h i qua trinh nay Hieu qua logi bo t l i da cua 
mo hinh nay la 19% NO. Chen va eong sy da thiet k l va 
nghien edu he mang phu xiie tac quang len ggch lat via 
ha logi bo NO^. Hp da thd nghiem ggch be tong xi mang 
CO chua xuc tac quang TiO^ dudi anh sang ban ngay nhan 
tao(3 den Philips, Model # F36T12/D/HO, mgt dp bue xg 
250 W/m^ ning dp NO ban dau la 2500 ppb). K i t qua 
thyc nghl$m thu dugc hieu sui t ehuyin doi NO la ban 
90%. cac tac gii d jng da thd nghi$m tac dpng eua ning 
dp dau vao NO d in hiSu qua loai bo NO,, va thu dugc 
higu qua logi bd NO cao trong thdi gian cu tni td 5 den 
20 phut. 

cac san phlm xiic tac quang giam bdt NO, khong chi 
dugc sd dung trong cae mo hinh thi nghiem quy m l pi
lot, ma c6n la san phlm thuang mgi thyc sy, dgc bi#t la 
eac san phlm v$t liSu xay dyng. Nhu Gueninl va Corazza 
tuyen b l rang eae ung dgng d iu Wen cua xi mang ehda TiO^ 
la vao nam 1996, trong 3 tudng vom tugng trung eho canh 
bulm Idn tgi nha thd "Dives in Misericordia" (Rome, V). 

Vdi mue dich dng dgng cac nghi6n edu mdi v l ch i t 
xiic tac quang vao thyc t l , cac nha nghien edu dang eo 
ging d l tao ra san phlm hpgc cac d l lu ki§n ban thyc te 
cho qua trinh thu nghiem vgt lipu mdi nay. Trude khi sd 
dyng, m^t v$t lieu mdi phai dugc kiem tra d l xem xet no 
c6 th i dugc sd dgng trong ung dgng thugng mai. Nhu 
nghi&n cdu ciia Hunger va cdng sy sd dgng eae khoi be 
t6ng lat dudng d l logi bo NO, d eac thanh ph i chau Au. 
IWyc dich cua cac nghien edu la xac djnh hg s6 d6ng hoe 
cua qua trinh xiic tac quang logi bo NO,. Ho k i t lu in r ing 
cae tti6ng so dOng hpc c6 t h i Qirc?c su dyng d l xay dyng 
m6 hinh dng dgng thyc t l sd dgng phuang phap "thuy 
d|ng hpc chat luu di#n toan " - CFD (Computational fluid 
dynamics). IVlaggos va cong sy nghien cdu hai logi son 
quang hda (ehda 10% TIO^) la san v6 ca sHicat va san 
acrylic styrene. Cae thf nghiem da dugc thye hien trong 
mijt buong thd nghi$m mdi trudng thyc t l (30m') dudi 
bdc xg UV. Ning d$ ban d i u eiia NO la 220 ppb. Tac d6ng 
cua do I m tuang d i i den hi#u qua logi bo NO cung dugc 
nghien cdu. Khi tang dp I m tuang d i i td 20% den 50% de 
chi dang k l higu quS loai bo NO,. Td k i t qua nghien edu 
hai logi son vo ea sllicat va son acrylic styrene eho th iy 
higu qua logi bo t l i da cac khi NO, eua hai logi san nay 
tugng dng la 74% NO, 27% NO^ va 9 1 % NO, 71 % NO^. 

Nhung nghiSn edu tuang ty trong mot mo hinh thyc 
t l trong mot nha xe (quy mo dien tich la 322m^ duge bao 
phu bdi son acrylic tr ing ehda 10% TiO^). Khf thai td dpng 
CO xe dugc phun vao trong nha xe. Qua trinh oxy hda 
quang dugc thyc hign bang vi^e ehilu tia UV. Cac nha 

M$t ngoii cua nha thCt "Dives in Misericordia" 
dupe phd ben xi mang chua TiO^ 

Gach lit he truyin thing Be mat chong bim bin 
chCra xuc tic quang TiO^ 

Taoda tuyen bo rang eac vat ligu quang h6a khing 
ehi c6 dae tinh tot cho viee logi bd NO, hoae eae chit 6 
nhiem khae, ma c6n dugc c6ng nh$n la thiet thyc va th lm 
my hgn. Vf du khi duge sd dyng lam ggch lat via h6 cho 
ngudi dl bo eo kha nang chong bam ban va ehong reu 
moc do hi$u dng xuc tac quang ciia TiO^. 
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Duvng eao toe a Osaka dugc phu bdr xtic tie quang TiO^ 

Anpo dua ra vi dy v l cae bdc tudng each am tren 
dudng eao tdc xay dyng d Osaka vao thang Tu nam 
1999, dugc phu bdi xiic tac TiO^ d l loai bo khi thai NO,. 

Hamada va cong sy cho thay kha nang logi bo NO, 
dugc ap dgng tgi cae toa nha ciia san bay trong do eo san 
bay quic t l Tokyo va san bay quoe npi Ishigaki, thu thap 
duge la 10-30%. 

Chen va cpng sy, g i n day da c6ng b l mdt qua trinh oxy 
hda quang NO, su dgng tren ggch be tdng lat via he quang 
h6a ehda TiO^ (dudng kinh hgt 10-30 nm, di#n tich be mat 
ridng la 50 mVg) va than hogt tinh (chi bien tu v6 dua, 
nghiin thanh hgt nho dudi 80^m). Cac thi nghipm dugc 
^ i nghiem md phdng trong nha cho th iy hieu sui t logi bo 
NO va NOj t l i da l ln lugt la 78,2% va 58,5%. Tuy nhien, 
sau khi tai tgo eae b l mat hogt hda bing each xa nude, 
higu suit loai bo NO va NO^ toi da duy tri d mdc 63,1% 
va 43%. Cae thu nghiem khac tnang di iu kien eudng dp 

anh sang la 0,3 mW/cm^, Dd am tuong d i i -50%, va thdi 
gian eu tru la 125s. Cac thd nghiem ngoai trdi dugc thyc 
hign trong d i iu ki^n dudng thyc t l . Mdt s6 phln eua con 
dudng tgi trgm thu phi tren dudng cao toe G11 cOa tinh 
Quang Tay (Trung Qudc) da duge bao phO bdi be tdng 
ed chua TIO^. Cac phep do dugc ghi Igi trong mua ha va 
mua ddng vio ban ngay td 6:00 -18:00. Higu sui t loai bd 
NO, tdi da trong thoi gian mua he la 24,1%. Mdt so y iu 
t l c i n dugc tinh den trong viee xac djnh hi$u suit logi bo 
NO, trong dieu kien ngoai frdi. Tnjdc hi t , khong phai la d l 
dang d l xac dinh thdi gian t i ip xiie hoae van t ie khi trong 
khdng gian (GHSV) trong nhung trudng hgp nay. Cac 
thdng s i nay phg thupc vao hudng va cudng dO gid. Hon 
nua, TiOj la mpt xuc tac quang hogt dpng dudi anh sang 
tia eye tim. Anh sang mat trdi t y nhien ehi ehda 3 - 5% 
tia UV, do do vige sd dgng hoan toan anh sang mgt trdi bj 
hgn ch i . Chen va cdng sy k i t luan rang sy logi bd NO, 
bang xiic tac quang hda Hdn quan d i n cudng dd anh sang 
va nhiet dd, va hieu su i t logi bd NO,24,1% la kha tot 

Sy phat tr i ln cua phuang phap loai bd NO, mdi la mgt 
nhldm vg d p bach. LTnh vyc nghidn euu cho cac nha 
khoa hpc khdng chi thu vj, ma con r i t quan trpng cho sy 
phat tr i ln eiia "phuang phap mdi toFdng xanh". Sy ket 
hgp giua phuang phap nhiet (truyen thong) vi phuang 
phap logt^bo NO, quang hda eIn duge khao sat de logi bd 
nhung hgp ehit phat thai ddc hai. Mpt trong nhung thach 
thuc Idn cho eae nha khoa hoc la d l ed dugc mpt chat xuc 
tac quang I n djnh boat ddng hieu qua dudi anh sang nhin 
thay Do dd nhung nghien cdu chuyen sau trong ITnh vyc 
nay van c6n dang tiep d i ln . Sy phat tr i ln eua vat lieu xiic 
tac quang mdi ed kha nang hogt ddng dudi anh sang nhin 
th iy se lam eho toan bd qua trinh hi$u qua hgn va gia 
ea phai ehang ban bdi vi anh sang mgt trdi la mdt nguon 
nang lugng phong phu va mgnh me./. 
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