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TOM TAT: Mang mdng NiOx dugc ché tao bdng phuong phdp phiin xg magnetron trén aé
thuy tinh. Tinh chdt hdp thu quang ndng clia mang dugc khdo sdt thdng qua cdc phé’ truyén qua
va phd phén xa. Cong trinh ciing tién hanh nghién citu hi¢u sudt chuyén hod quang ndng thanh
nhigt ndng ciia mang.

1.MG PAU

Vi dinh hudng nghién ciu ch& tao vt liéu c6 khi ning hip thu ning lugng mit trdi d€ chuyén
hoé4 thanh nhiét. Trong cdng trinh ndy, mang méng Niken Oxyt (N;Oy) da dugc nghi€n citu va t6ng
hgp. Mang N;O, dugc t6ng hgp bing phuong phip phin xa magnetron vGi nhiéu thong s6 tao mang
khdc nhau. Ti€p d6, viéc ddnh gid khd ning hap thu 4nh sing mat trdi (ndng lugng tdp trung manh
nhit trong viing kha ki€n) ciia mang trén dudc dwa vdo phd truyén qua UV-Vis. K€t qud ddnh gid
ciing chi ra dugc thong s8 t6i uu cho qud trinh tao mang. Viéc ddnh gid sy mat mat ning lugng do su
tii bifc xa nhiét (chi y&u trong ving hdng ngoai 7,5 +10um ) cla vit liéu mang dudc dva trén phé

truyén qua va phd phan xa trong viing hong ngoai.

V6i k&t qui chon dugc thong s6 tao mang, cdng trinh nay ciing da danh gid dudc hiéu suat
chuyén hod ning lugng clia mang N;O, dugc t6ng hop trén d€ nhom. Sau d6 chi€u chim dnh sing
twong dudng 4nh ndng mit trdi ban trua 1€n mang. Nhiét lugng ma mang hép thu dugc dung Idm ndng

modt khoi nudce. Viéc khdo sdt su thay ddi nhiét do cda khdi nudc nhy cho phép ddnh gid hiéu sudt
chuyé&n ho4 ning lugng Quang — Nhiét clia mang.

2. THUC NGHIEM

Mang niken oxyt dugc tdng hgp bing phudng phép phin xa magnetron. Hé chin khong dugc st
dung c6 4p sudt t6i han 10™ torr. Bia kim loai niken c6 d9 tinh khi€t trén 99,92%. Hon hgp khi lam
viéc gbm Ar (99,99%) va O, (99,999%) . H¢ magnetron phing dugc diing c6 kich thude 22x15 cm’ va
tir trudng trén bé mat bia ¢ cdm LIng tir 800 Gauss. Céc théng s8 tao méng t6t nhat dugce chon la: Ap
sudt hon hdp khi Ar + O, 1 10”torr; Ap suit riéng phdn ciia O, 1a 1,2. 10”torr; Mt d6 dong phin xa la
2mA/cm? Khodng cdch tif mang d&n d€ trong khodng 5+10 cm. Ph& truyén qua UV-Vis ciing nhu

ph8 phin xa va truyén qua trong viing héng ngoai dugc ghi tai phdng thi nghiém VL-KTC Trudng
PHKHTN - Tp.HCM .

Peén halogen
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Nip diy trong sudt
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Hinh 1: So d5 dun nudc biing ning lugng 4nh sdng.

D& khdo sit su chuyén hod quang - nhiét ning cla mang NOy, cbng trinh nady thuc hién thi
nghiém nhy hinh 1. Anh sdng dugc 14y tif dén halogen vdi dd roi sdng 1én mang biing dd roi clia 4nh_
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ndng ban trua ciia mot ngdy ning tSt. Ning lugng nhiét i su chuy&n héa cung cdp cho khdi nudc
trong c8c va lam kh8i nudc néng 1&n. Nhiét dd ciia kh6i nudc nay dudc do nhd nhiét k€. Mang N,O,
trong thi nghiém nay dudc phi trén d&€ nhém v6i dién tich S0cm®. Thé tich nudc trong c&c 1 24ml.

3.KET QUA VA BAN LUAN
3.1. Tinh chat hdp thu quang ning va bifc xa rhiét clia N,0,

Tir hinh 2 " cho thdy mang N;O, ché tao duge hip thy manh trong viing tif ngoai va giim nhe
trong viing kha ki€n. Vi thdi gian tao mang 90 phiit vd dé phin xa 4nh sdng cla mang vao khodng
15% " thi do hdp thu 4nh sdng ciia ming trong viing ti ngoai va khi kién 13 trén 85% va dd truyén
qua 1a khd nhd. Piéu niy ciing c6 nghia 13 mang c6 kha ning hip thu 4nh sdng manh trong viing phd
ti ngoai va khd kién. D6 thi ciing cho thdy d6 truyén qua cla ming ciing ting din khi gi4 tri budc
séng tang.

Hinh 3 1a phé truyén qua cia mang N,O, ng v4i thdi gian tao mang 90 phiit trong viing phd
hong ngoai 1+1,546m . T hinh 3 cho thdy vat liéu mang trd nén “trong sudt” hon d&i véi céc 4nh sdng
c6 budc séng dai hon. Piéu nay c6 nghia 1a ning sui't hdp thy cla vat liéu mang €4 gidm khi bude

séng A ting.
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Hinh 4: Ph& phin xa clia mang N,O, (t3ng hdp Hinh 5: Sy thay d8i nhiét do clia khéi
trong 90 phiit) nudce theo thdi gian roi sdng.

Su “trong sudt” cla vat liéu mang N;O, cling cdn cé thé nhin thdy dugc qua hiéu ng giao thoa
bdn méng cdia phd phdn xa trong viing hong ngoai (hinh 4). V4i didu kién ghi phd & nhiét do phong
300K, ning sudt bifc xa nhiét cwc dai cda v4t liéu mang l1an cin gin 104m . Tuy vdy su bdc xa
nhiét khéng dnh hudng16n dé&€n dang giao thoa clia phd phdn xa. Nhu vy vt liéu N,O, trén cé kha
ning hip thy manh ning lugng mit trdi (tdp trung manh nhat trong viing kha kién) va bic xa nhiét
ng v6i nhiét d6 phong d€n 100°C, tap trung manh nhat 1a trong ving 7,5+10pm , ciing khd nhé.

Trang 24



[1].

[2].

TAP CHi PHAT TRIEN KH-CN, TAP 7, 80 12/2004

Diéu nay cho thdy vit liéu N;O, trén rat thich hdp cho viéc ché tao thi€t bi hip thu ning lugng mat
trdi.
3.2. Hiéu sui't chuyén hod quang nhiét cia mang.

Trong thi nghiém & hinh 1, nhiét do ctia khai nudc thay ddi theo thai gian dudc biéu dién trén
hinh 5. Tir k&t qua nay ta cd thé tinh dugc cdng sud't cAp nhiét ma mang hip thu dugc tir 4nh sdng 12
5W. Ung vdi dién tich b& mat Oxyt Ni s dung 1a 50cm?, thi nang sudt chuyén hpd ma mang c6 thé
thue hien duge 12 1kW/m?. V3i ning thong do mit udi gdi d€n mdi mét vudbng b& mat wdi dit 18i da
khodng 1,38kW/m?’, thi hiéu suit chuyén hod ning lugng quang —-Nhiét clia mang la khodng 72,5%.

4. KET LUAN.

Tir két qua khdo sdt trén cho thdy mang N;O, dugc tdng hdp theo cic théng s6 cho nhu trén ¢
kha niang hip thy 4nh sdng & ving t ngoai va khd ki€n rdt manh. Mat khdc, vat lidéu mang “trong
sudt” trong viing hdng ngoai . Néi cach khic, vat ligu mang biic xa ning lugng trong ving hong ngoai
(7,5+10m) kha y&u. Pay 12 mot dic tinh rat thudn 1¢i cho viéc ding vat liéu mang N,O, 1am chat
hap thu va chuyén hod ning lugng mat trdi thanh nhiét.

Tir k&t qud kiém nghiém hiéu suit chuyén hod quang nhiét ciia mang N;O, , nhiét dd cia nudc
dudc ning dén 99°C va hiéu sudt chuy&n hod quang nhiét c6 thé dat d&€n 72,5%. Nhu viy, vit liéu
N0, c6 thé ding vio viéc ché tao thi€t bi chung ci't nudc bing nidng lugng mit trdi.

PREPARING AND INVESTIGATING THE CHARACTERISTICS OF SOLAR
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ABSTRACT: NiO; tkin films are prepared by Dc magnetron sputtering on glass substrates. Light
enegy absorption of films is investigated by transmittance and reflexive spectra. This work studies the
efficiency of transformation from optical to thermal energy.
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