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I. MO DAU:

1g dich: rdn thudc hé Cos_:Mn,O4 thrdng cé hé s6 nhiét dién tré cao va khd
n nhiétt o [l] nhung cé dién tré suit kha lén va quan tinh nhiét cao [2]. Dé
wic nhurgre diém nay, ting dé nhay va gidm quan tinh nhiét, ching téi da ché
iz nhiétt dién trd oxyt ban dan Co;_,Mn,O4 bing phuong phdp phun dung dich
néng, imia khéng tao ming bing phwong phip béc bay nhiét trong chéan khéng
d6 némgz chdy cda cdc oxyt nay rat cao. Mang Cos_.Mn;04 dwege ché tao trén
. thachy mnh da khdo sét cau tric va mot vai tinh chit nhiét dién cda né.

II. THUC NHIEM, KET QUA VA BIEN LUAN:

tao mémg Cos_:Mn. 0,

rong pthdip phun dung dich trén dé néng la phwong phap tao mang kha don gidn

n tién «durge kha nhiéu phong thi nghiém st dung [3], do thiét bi don gidn, gon
van hainlh mang lai gi% tri kinh té cao va phu hop v&i dieu kién phong thi nghiém

y. Hinh 11 mé td chi tiét thiét bi ché tao mang nhiét dién trdr Coa_:Mn.;04 bing

' phép jpthun dung dich trén dé nong.

Lh I:So did thiét bi phun dung

n dé néémg : cay g0

i nhirmgr t&m thach anh, mica PR ﬂ\ il

m §$Ehl cdc chat ban vo co va

D6 ssacch va phiang cila dé

¥ng t&ii dié bam dinh va phdm

a mangg.

ng dich phun la hén hop cia

i Nitorratt Coban Co(NQs); 6H,0

rat Mawnjgan Mn(NQO,), 6H,0

tch phiam tich), dwoc pha theo

anh pmam Co:Mn=2:1.

| dwoc &t trong |5 day dién

quan tiinkh nhiét lén. Nhiét do

ac dinth bdng cip nhiét dién

Platin rrodi va duoc chi thi bang

b do nmiét do hién so.

suit dlaw phun 13 1,5 at, kich thuée hat phun rit nhé, dang swong mu, théi gian

ng la 30 phit. Néu phun dung dich tao mang lién tuc, nhiét dé dé thay d8i nhiéu
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(AT=250°C) (Hinh 2b). Két qua 1a mang thu dwoc x3p, dé bong nén cé dé ph
kém.
Ching toi str dung phwong phiap phun
gian doan nhu sau: thoi gian phun la 10 T™C.
gidy, thoi gian nghi 1a 20 gidy. Két qud
duge méy tw ghi chi ra & hinh 2a, cho =t
thdy sw thay d&i nhiét do dé trong suét :
qua trinh phun la nhé (AT=10° C), mang ™
¢6 do pham chit t3t: mang nhan dwoc cé : = =1
dé dong déu cao, bam dinh tot véi dé va : )
¢6 mau sic nhr nhau. Nhyr viy, nhiét " =
do dé T4 =400° C la nhiét do téi wu cho = T
qué trinh tao mang. Thuc té cho thay, :
néu nhiét d6 dé qua cao thi mang khong i e
)
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hinh thanh trén dé. Mang dwoc d véi e
théi gian mot gior & nhiét do tao mang. ==
Hinh 2: Do thi xdc dinh nhiét do dé
trong qud trinh phun dung dich tao mang.
Cuc'kim loai ti€p xtlic omic véi mang oxyt nay thuéng la bac, chiing toi ché
bac cho mang bang phwong phdp béc bay nhiét trong chan khong.

2. Phan tich cdu tric mang bing tia X

Dung dich rin duroc tao ra thanh mang trén dé thach anh dwoc tién hanh p
cidu tric bing tia X. Hinh 3a cho thdy phé tia X cia mang oxyt nay hau nhuwl
thing khong cé cdc cwc tri, chirng td mang cé cdu tric voé dinh hinh va tinh ch
dién cda mang chua ro nét.

Mau mang dé dwroc tiép tuc gia cong nhiét nhwr sau: Mang dwrge dit trong k
thach anh roi dva vao 16 gia cong nhiét (Hinh 4).
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Hinh 3: Pho tia X cda mau trwée va sau khi gia cong nhiét

Qud trinh niang nhiét dé cda mau tir nhiét dé phong lén t&i 900° C kéo «
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hai gicor nh&m tranh Gng suit do sy dan néd nhi¢t cia mang va dé. Nhiet do d
by b o 9100°C trong vong mot gion. San dé wiée gidm nhiét dé cing dwoc thue
i toc dié nihar trén.

Il 3b ctheo thay pho tia X ciia miang oxyt san khi da dwroc gia cong nhiét. Két qud
ch cau tirdic mang bing tia X dwoc so sénh véd mau khéi chuin (bdng 1). Duong
hi dirgree (€6 nhiéu cire tri ro rét, chimg t6 & nhiét do cao nho sy khuéch tan lan
ha cic ngguyén tir vat liéu trong moi trirng 6xy, cic oxyt da tao thanh hop chat
¢ Co,MImO)y v ¢6 tinh ban dan [1], phé tia X cho thdy mang oxyt nay chi cé 1
b MnQyy «dé 1 cau trie Spinel Lip phrong.

Bang 1.

Mau ki hudn Ming hé tao

dhkl) | o | d(hkD) I/lo

2979 35 208 28

2 4960 100 249 100

2065 28 2.06 21 ¢

15983 40 1.60 18 - Spi nung
L4663 50 146 43 Hinh 4: So do thi nlghi{!m

a=8,279A" gia cong nhiét mau

heo nhitew cong bo [1]. hang s6 mang cila oxyt Co;MnQO4 ndm trong khodng tir 8,15
1829 AO tay thude vao cach tong hop, do sach vit liéu ban dau, ché dé nhiét
.. Hinyg s& mang tinh thé @ ma ching téi thu dwoce & bdng 1 khd phu hop so véi
ng bé «Wés. -

ir cdc tthure nghiém, ching to1 cing thay rang: néu ti€n hanh gia cong nhiét mau
& mot sé3 ygia tri nhiét d6 khde nhau trong khoang tir 900-1050° C thi gia tri dién
ang (dm «& nhiét do phong 25° C) gidm di ro rét theo sir tang nhiét do xik ly (Hinh
yir vay, cth& do gia cong nhiét sau khi phun cho phép tao mang CoMnO4 hop thirc,
iic on @ink vacodooj pham chat tot.

ché déim dién cia mang CoyMnO,

a ciing i dang gidi thich co ché dan dién clla mang Co;MnO4 néu dwra nguyén t6
© trongs Wat liéu MnyOy dan dén sy bién d8i héa tri trong mang tinh theé, cu thé
hin maamg B cla tinh thé. Digu dé c6 thé vé nguyén tic da lam thay doi sé dién
wén rori. Oxyt Mangan MnsO4 €6 ciu tric dang:
in+? Mnt3pfnit 9 Iy
Phan miang A) (Phan mang B)
inh 5: Swr phu thuéc dién tré mang vao
finh giar c:émg nhiét
nh thurdrnig thi day la cau tric cda chat
noi. Nétu tia dira Coban vao trong Mn3Oy
an Colbawn roi vao phan mang B va thay
angan bidmg Cation C*2,
£ ddm bido su trung hoa vé dien cia vat
shiin ioon Mn*? trong phan mang B phdi
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Béng cich dé trong vat liéu ndy cé duwge tit cd céc diéu kién dé€ ndy sinh .
giira Mn*? vi Mn*4. Bdn thin Coban khéng tham gia qud trinh dan, nhung n
tri cda né khéc véi ion Mn+3 xudt hién sy bién ddi héa tri nay va tao thanh ¢
dién. S& dién ti, nghia la do dan phu thudc vao ham luwong Céban dua v
mang B va trrgc hét phu thuéc téi ham lwong cda Coban dwa vao Mn3Oy4. E
cung ly gidi tai sao khi d mang tao dwoc nhiét do & 900° C trong khong khi

i .
~T700°C ~9lJUC‘ i

~500°C ~500°C

b MnOp =S99 M0 ~H90C yo o i

Nhu vay, sau khi d mang & nhiét d6 cor khoé'mg 900° C, Céban cé héa tri Co+?
tan vao trong MnzOs ndm trong phan mang B va giy ra dé dan cda mang Co;
D6 1a sw trao doi dién tir gira cdc ion c6hda tri khiac nhau trong phan mang B ¢
gira Mn‘H Mn*3 va Mn**

4. Sy phu thudc d din dién vao nhiét dé cia mang nhiét dién trd ConnO.g

Theo [4], do dan dien cla mang nhlgt dién trd phu thugc vao nhiét dé biér
theo quy luat ham mu. Mang mdng sau khi tao ewc duoc dit trong mot hop kir
tré mang dwoc do bang dong ho van ning Multimeter Keithley 197A. Hop kin du
trong binh diéu nhiét Thermostast cia Dirc véi gidi nhiet do tir 0° C den 150°
phu thudée dd dan vao nhiét dé duoc xac dinh theo bi€u thirc:

o = opexp{~ E:r]
O day: +). oo - Do din trng véi T — oo
+). E; - Nang luwong kich hoat
+). k - Hang s6 Boltzmann.
Su phu thuéc cda ham Ine theo 1/T dwoc biéu dién & hinh 6. Tir két q
nghiém, ta xac dinh duwgc: E, =0,35e V —agoc = 4, 72%/ °C.
Céac két qud nay khd phi hop véi cong bo ,
cla céc tdc gid [4). O trong giéi han nhiét do G{'Q"‘ cm
khodng tir 0° C dén 150° C, sy phu thudc nay la i
A A 3 R " v I3
mot duwong thang. Diéu dé chirng to trong mau ' g !
chl ¢6 mot co ché dan d]én, thure chat 1a do su 2 i
chuyen roi dién tigira cdc ion Mn*3 vi Mo+t 10 T
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nim trong phin mang B & cdu tric Spinel lap
phuong [4]. 10V 1
L. KET LUAN:

Ching tdi da ché tao mang nhiét dién tré 10 = |

oxyt ban dan Co;MnQ4 bang phuong phap phun \ |

dung dich trén dé néng. Hé sé nhiét dién trd 102 i

ching t6i nhan dwoce chuwa that 1a cao, ¢6 thé |

do vat liéu ban diu hoic 14 do han ché cia dieu 10

kién phong thi nghiém gay ra do dé tinh khiét !

va do hop thirc hda cda mang chwra cao. tuy 104 | i_» |

nhién, két qud thi nghiém dA chi ra khd ning o Ll

¢hé tao'ming nhist disn trénay lam che diuda 150125 100 75 50

cdm bién nhiét trong phép do nhiét dé khéng ‘ o

tiép xdc |2 hoin toan khd thi. Céng trinh nay 5 !

duoc s hé tre cila dé tai cap boB93-05-81. 10/‘]‘ { '/oK
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Hinh: 66: Sir phu thuoc 8o dan dien ada mang Co,MnQ4 vao nhiét dé.
TAI LIEU THAM KHAO
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20, MmO, SEMICONDUCTOR THERMORESISTOR THIN FILM

Ta Dinh Canh & Nguyen Chi Long
College of Natural Sciences - VNU

¢ CoaMInnQy thin filim is prepared by spraying a solution on a heated substrate.
tained fililm has a structure as solid solution, black colour, glossy, good stickiness
gquarts suubstrate with thickness of 3 - 4 um.

ray difffrraction shows that the film has only one phase with cubic spinel structure
e latticre » constant is a = 8.2T9 AY. Parameters of samples are as follows: the
renerg)y B, = 0,35 eV and the thermoresistance —aysoc = 4,72%/ °C.
e abovte « experimental results indicate that the possobility of production of ther-
itance sseensor based on CoyMnQy4 semiconductor oxide film which is used for non-
, temperaature measurement is realible.




