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Nghién ciru ché tao mang méng Cu,0 bang phwong phap
lang dong héa hoc pha hoi
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Abstract

Cu,0 thin films are widely used in many fields such as: solar panel, catalysts for chemical reactions, especially in
the field of electronics. Cu,O thin films manufacture by vapor phase deposition methods chemical. This is the method
by which solid material, is deposited from the vapor phase, through the the chemical reaction, near the surface to be
heated. Obtained in the form of solids coatings, powder or the the crystal form. The advantage of CVD method is able
to make the thin film with evenly thickness and less porous, even when complicated shapes. In this paper is the research
results on Cu,O thin films by method CVD from Cu(Acac),. XRD and SEM research showed that Cu,O crystals with
cubic structure, temperature affects the surface states of thin films.

Keywords. Cu,O thin film fabrication, chemical vapor deposition.

1. MO PAU

Ling dong héa hoc pha hoi (CVD) la mot
phuong phap, theo d6 vit liéu ran duoc ling dong tir
pha hoi, thdng qua cac phdn ung hda hoc xay ra, &
gin bé mit dé dugc nung néng. Vit liéu rin thu
duogc 1a dang 16p phu, bot hodc don tinh thé. Piém
dic biét cia cong nghé CVD la c6 thé ché tao duoc
mang mong v6i do day dong déu va it bi xop, ngay
ca khi hinh dang dé phec tap, co thé ling dong chon
loc va gidi han trong mot khu vuc nao do trén dé co
trang tri hoa van.

Phuong phap CVD duoc sir dung dé ché tao
nhiéu loai mang moéng nhu: Ché tao cac mang mong
ung dung trong cong nghé vi mach dién tr, mang
cach dién, din dién, 16p chong gi, chéng oxi hoa.
Ché tao s¢i quang chiu nhiét va c6 do bén tét. St
dung duogc vdi nhitng vat liéu nong chay & nhiét do
cao, dung dé ché tao pin mat troi, cac vat liéu si€u
dan ¢ nhiét do cao.

Mang mong Cu,O dugc ung dung trong nhiéu
linh vuc, nhat 13 trong cong ngh¢ che tao pin mat
troi. Dé chon loc nhitng tinh chét ndi troi cla ting
loai vét li¢u, thuong nguoi ta phi Cu,O 1€n cac chét
nén khac nhau [1, 2].

Mang méng Cu,0O khong nhitng dugce ing dung
trong pin mat troi, ma con c6 kha nang xuc tac cho
nhidu phan ung hoa hoc khic nhau. Mang
Cu,0/MgO c6 kha ning xtc tac cho phan ung dé
hidro hoa cyclohexanol. Trong phan ng nay, hoat
tinh ctia Cu,0/MgO t6 ra hon hin so véi xuc tac Cu

kim loai [3, 6].

Mang moéng Cu,O trén Ta, Ru va SiO, dugc ché
tao tir tién chit ban dau 1a axetylacetonat Cu(Il) va
duge ung dung lam diy din dang mang c6 kich
thudc nanomet trong céac thiét bi dién tur [4].

Kha niang thing hoa cua mot sd phuc
axetylaxetonnat kim loai, trong qué trinh phan huay
nhiét, dugc tmg dung trong cong nghé ché tao mang
moéng. Mang mong LaNiOs duoc ché tao bang cach
phii nhing trén nén Pt/Ti/SiO»/Si sau d6 nung &
700°C, mang c6 tinh dan dién nhu kim loai va dién
trér sudt rat thép, duoc st dung lam vat liéu dién cuc
thay thé cho mang mong gdm [5].

Bai bao nay trinh bay két qua nghién ciru ché tao
mang mong Cu,O bang phuong phap ling dong hoa
hoc pha hoi.

2. PHUONG PHAP NGHIEN CUU

Céc hoa chit duoc sir dung dé nghién ctu:
Axetylaxeton (Acac) CsHgO,,  CuSQ45H,0 cua
hang Merck (CHLB Birc) san xuat, co do sach PA.

Can 2,496 g CuS045H,0 (M = 249,6066) rdi
hoa tan vao 10 ml dung dich H,SO4 10 %, chuyén
vao binh dinh muc 50 ml, sau d6 dinh muc b::flng
nude cit dén vach muc va lic déu s& thu duoc dung
dich Cu®* c6 ndng d6 gan dang 0,2 M.

Chuan bi dung dich amoni axetylaxetonat
(NHzAcac): Cho dung dich NH3 25 % vao dung
dich axetylaxeton (Acac) theo ty 1&é mol
Acac/NH,OH = 1/0,9, s& thu duoc chét rin mau
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trang, tan tot trong nudc theo phuong trinh sau:

NH,OH + Acac — NH,Acac + H,O

Sau mot thoi gian, NHsAcac & trang thai ran
chuyén sang dang dung dich trong subt.

Str dung phuong phdp Xtaix dé téng hop
axetylaxetonat Cu(ll) [7-10].

Cho dung dich amoni axetylaxetonat NH,;(Acac)
ldy véi lugng du 50 %, vao dung dich mudi Cu(ll),
khudy déu, xuit hién két tia c6 mau xanh luc nhat
cua axetylaxetonat Cu(Il), theo phuong trinh sau:

Cu(I) + 2NHg4(Acac) + 2H,0 —»

Cu(Acac),.2H,0 + 2NH,*

Tiép tuc khudy tron thém 60 phut. Phuc chat tao

thanh dugc tach ra, rdi loc, rira bé'lng nuée cét trén

Lé Van Huynh

phéu loc thuy tinh x6p. San pham duoc 1am kho va
bao quan trong binh hut am. Viéc lay du 50 %
NH,(Acac) 1a dé can bang chuyén dich hoan toan vé
phia tao thanh san pham. On dinh pH = 34 cia
dung dich phan tng, trong khoang pH nay khong thé
tao ra két tua hydroxyt ciaa déng Cu(OH), duoc,
nham muc dich 1a dé tao ra san pham tinh khiét.

Phuong phap ling dong héa hoc pha hoi 1a mot
qua trinh ngung ty mot vat liéu ran tir pha hoi. Chat
& pha hoi di chuyén qua mot budng nhd khi mang
dén, tiép xtic véi dé duoc nung néng & nhiét do nhat
dinh. Tai day c4c chét s& phan tng hay ling dong tao
thanh pha ran, toan bd qua trinh duoc thé hién trén
hinh 1.
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Hinh 1: So do ché tao mang mong bang phuong phap lang dong héa hoc pha hoi
1-Dong khi mang Np; 2 — Lo nung; 3 — Thuyen chat chira Cu(Acac),.2H,0; 4 — Khi N, va
hoi H,O,; 5 — Lo nung 0ng; 6 — D¢; 7 — Ong thach anh; 8 — Bd ndi v4i hé thong hit chan khong

X Iy dé thuy tinh: Dé thuy tinh dugc dun trong
hon hop dung dich H,SO,4 dac 98 % va H,O, 30 %
trong 60 pht, dé tdy rira sach nhitng chit dinh bam
trén bé mat dé thay tinh.

Nhiang dé thuy tinh da xi 1y trén vao dung dich
NaOH 5 %, rua sach b:lfmg nudc cit, rdi dun soi
trong nuéc cat 30 phat. Nham muc dich trung hoa
hét luong axit va cac chét con lai trén bé mat dé thuy
tinh.

Tiép tuc dun trong ancol isopropanol trong 60
phut dé rira sach hét cac tap chat va dung dich di s
dung trude do, cudi cung ngdm dé thuy tinh trong
axeton dé bao quan.

Tién hanh: Cho mot luong phirc chat Cu(Acac),
vao thuyén, dua thuyén vao 6ng thach anh. D¢ thuy
tinh da dugc xur 1y sach dugc dit ¢ tdm vung 1§ng
dong nhu hinh 1, tién hanh hut chan khong, ap sut
cua hé duogc git 6n dinh & 160 mmHg.

Nang tu tir nhiét do dén nhiét do thang hoa cua
phirc Cu(Acac),, & khoang nhiét do (155+5) °C, véi
tde do gia nhiét 2 °C/phut. Tai khoang nhiét do nay

phirc Cu(Acac), c6 kha ning thiang hoa tdt.

Duy tri nhiét 6 viing thuyén dung chét, cao hon
nhiét d thang hoa cua phirc chat khoang 5 + 10°C.
Phtrc chit thing hoa dwoc dong khi mang N, cudn
vao ving trung tim cua 10, diéu chinh dugc lugng
phirc chat thing hoa vao trung tim 10, bang cach
thay d6i tdc do dong khi N, qua dng din 4.

Nhiét d6 cua dé, duoc duy tri & nhiét d6 phan
hiy, tao ra san phdm mong mudn. Qué trinh tao
mang dién ra trong khoang 150 phut.

Phuong phép ling dong hoa hoc pha hoi tao ra
cac mang bam dinh chat, co thé 1ap lai duoc va déng
nhét. Bé thu duge mang mong muén, can nhiét do
cao dé cung cép cho phan tmg phan huy.

Gian d6 XRD dugc do trén may D8 ADVANCE
— Bruker ctia Dtrc va Rigaku — SmartLab ctia Nhat
Ban véi bic xa CuK, voi A = 0,15406 nm; goc do
25+80 va budc quét 0,03 %s. Anh SEM clia mang
dugc ghi trén may Hitachi S4800 Scanning Electron
Microscope ctiia Nhat Ban.
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3. KET QUA VA THAO LUAN
3.1. Nghién ciru bang phwong phap XRD

~ Nghién ciru gian @6 XRD khi nhiét do dé thay
doi trong khoang tir 240-320 °C, véi khoang budc
nhay 1a 20 °C, trong diéu kién khi mang va tic nhan
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Nghién curu ché tgo mang mong...

phéq ung la (N, + hoi H,0,).

O nhiét d6 cao H,0, bi phan hay thanh H,O va
oxi ¢ dang nguyén tr, cic nguyén tir oxi nay c0 tinh
oxi hoa rat manh dé phan tmg voi cac ion Cu trong
phtc tao thanh hop chit Cu,O. Két qua nghién ctru

dugc thé hién trén bang 1 va hinh 2.
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Hinh 2:

Gian d6 XRD cua mang mong ¢ cac nhi¢t d khac nhau
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Bdng I: Két qua XRD ctia mang méng tai cac nhiét ¢ khac nhau

Lé Van Huynh

o1 | Nhigtdo dé | Thanh phan 2-theta d (&) FWHM Kich thudc
(C) pha (deg) (deg) hat (nm)
1 240 Cu,0 36,3915 2,46687 0,7168 12,185
2 260 Cu,0 36,5949 2,45355 0,5947 14,712
3 280 Cu,0 36,5375 2,45731 0,6323 13,827
4 300 Cu,0 36,6762 2,44603 1,0030 8,3443
5 320 Cu,0 42,1604 2,14006 1,1872 7,1734

Trong khoang nhiét do khao sat, thanh phan cua
mang déu don pha, gdm céc tinh thé Cu,0 & dang
1ap phuong, c6 kich thudc cac hat dao dong trong
khoang tr 7+14 nm.

Trong khoang nhiét do 240+300 °C, cac mang
mong thu duge déu co cac pic v6i cuong do 16n nhat
(d = 2,45), twong tng véi ho mat (111), nghia 1a tinh
thé dugc wu tién phat trién theo huéng ho mat (111).

Tai nhiét d6 320 °C, mang mong thu dugc, co
cac pic v6i cuong do 16n nhat (d = 2,14), tuong tng
v6i ho mit (200), nghia 14 tinh thé dugc wu tién phat
trién theo hudng ho mit (200).

Hing s6 mang ciia cac tinh thé luc gidc Wurtzite
duogc tinh theo cong thurc:

! = 2 )

FE 2
\/g(hz +K? +h.k)+|2.:—2

Dua vao vi tri cac dinh cua gian do nhiéu xa tia

IMS-NKL x120K SE(V) "' 400hm

X, xac dinh duoc hﬁng $6 mang a, b va c.

Kich thuéc hat tinh thé dwoc tinh theo cong thirc
Debye — Scherrer:

D— 0,91 @)

f.cosf

Trong d6: D 1a kich thudc hat tinh thé (A); B 1a do
béan rong (rad); A 1a budc song tia X; 0 1a goc nhiéu
xa (do).

Trong tinh toan, ldy géc O g vé&i dinh cao nhat
v6i 20 = 34,48° va A = 1,54056 A.

Trong khoang nhiét do 260+320 °C, thi kich
thudc hat trung binh ¢6 chiéu hudng giam dan.

3.2. Nghién ctru bing phwong phap SEM

Anh SEM cua mang moéng dwoc thé hién trén
hinh 3.

e

IMS-NKL x100k SE{M)

Hinh 3: Anh SEM cuia mang mong & cac nhiét 6 khac nhau
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Céac anh SEM cho thiy bé mit mang thay doi
nhiéu & cac nhiét do khdc nhau. Tt 14 cdu tric bé
mit mang moéng phu thudc vao nhiét do cia dé, khi
nhiét d6 cang ting thi cdu trac bé mit mang mong
trd nén tho rap hon.

Tai nhiét do 240 °C, be mat mang khong dong
déu, anh SEM c¢6 d6 sang t6i khac nhau do c¢6 nhiéu
khoang trong, cac hat chua c6 hinh dang xac dinh,
nén chua xac dinh dugc chinh xac kich thudc hat.

Tai nhi¢t do 260 °C, thu dugc bé mat mang kha
dong déu, su sap xép gilta cac hat tuong dbi khit,
khong c6 nhiéu khoang trong, nhung cac hat ciing
chua c6 hinh dang xac dinh.

Tai nhiét d6 280 °C, bé mit mang mong kha
dong déu, su sip xép giira cac hat twong ddi khit
nhau, khong c6 nhiéu khoang trong. Céc hat c6 dang
hinh cau, c6 kich thuéc dao dong khoang 10+20 nm.
Nguyén nhan cia sy sai khac vé kich thu6c hat khi
tinh bang cong thic Debye-Scherrer (cong thiic
Debye-Scherrer tinh kich thudc hat chi 1a cong thirc
tinh gan dung) va thu duoc tir anh SEM, 1a do hién
tuong két tu thanh dam tinh thé oxit trong qua trinh
ling dong mang.

Tai nhiét d6 300 °C, bé mat mang khong dong
déu, xuét hién nhiéu khoang trong, cic hat c6 dang
hinh cau, nhung kich thugc rat khic nhau.

Nhu vay, nhiét d0 c6 anh hudng dén bé mat
mang. O nhiét ¢ 280 °C thi bé mat cua mang mong
14 t6t nhat.

4. KET LUAN

Pi tong hop duge phire chit Cu(Acac), va phirc
nay co6 kha niang thang hoa tét.

Di ché tao thanh cong mang moéng Cu,O bang
phuong phap ling dong hoa hoc pha hoi tir phic
Cu(Acac),.

Bang phuong phap XRD va SEM d chi ra rang:
Thanh phin mang Cu,O 1a nhing tinh thé lap
phuong.

Nhiét do anh huong dén trang thai bé mat cua
mang mong. Tai nhiét do 280 °C, bé mit mang
mong 1a t6t nht.

Lién hé: Lé Van Huynh

Nghién curu ché tgo mang mong...

Két qua nghién ctu 1a co sé khoa hoc, cho viéc
ung dung vao cac qua trinh cong nghé san xuat.
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