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TONG HQP BOT MAU COBAN ALUMINAT (CoAlz04) KICH THUOC HAT
SIEUMIN O NHIET PQ THAP

P6 Quang Minh
Truong Pai hoc Bach khoa, PHQG-HCM
(Bai nhan ngay 09 thang 02 nam 2007, hoan chinh siza chita ngay 08 thang 09 nam 2007)

TOM TAT: Nhiét d6 phan irng pha ran phy thugc rdt nhiéu vao tién chat phan i#ng. Khi
dung tién chat tir cac rezinat kim logi coban va nhdm, cé thé thu dwroc bét mau CoAlLO, &
nhiét d6 phan ieng rdt thap véi kich thuéc hat rat min, khodng 30 - 40 nm. Piéu nay |a két qud
phdn ing cia cac tac nhan hogt tinh rdt cao, sinh ra khi phan hiy céc rezint tirong ing.

1.GIG1 THIEU CHUNG

Coban aluminét (CoAl,O,) la bot mau ¢b cau tric spinel. Phuong phép tong hop truyén
thdng dung céc oxit hay muoi cacbondt ciia cac kim loai lam téc nhan ban dau. C&c téc nhan
dang ran (tir bot oxit, bot mudi cacbonat hoac hydroxit cia nhém hodc coban...) dugc phbi
liu, nghién min réi nung ¢ nhiét d6 1300 — 1350°C tao bot mau. Bé giam nhiét d6 nung, phai
dung céac chit khoang héa nhu B,Os. Tty muc dich sir dung, c6 thé giam nhiét do tong hop bot
mau & nhiét do thip bang céc ky thuat nhu sol — gel, dong két tua, thuy nhiét, thay phan
akoxit, tao hop chét co kim hoic polyme héa phirc chit... Uu diém caa ky thuat dung dich 1a
nho vao phan g céc cation trong dung dich ¢ dang nguyén tir, phan (ng tong hop céc tinh
thé dang bot c6 do tinh khiét cao xay ra ¢ nhiét do thap hon vathu dugc hat bt mau rat min,
¢6 nhitng urng dung mai.

Rezinét kim loai 1a san phdam phan tng gitta hop chit hitu co véi mudi kim loai. San pham
ctia phan @ng 1a hop chit cao phan tir (polyme) hiru co. Qua trinh xay ra trong mdi trudong
khéng khi & nhiét do tir 350°C tré 1én. Khi nung néng, céc rezinét kim loai co thé phan hay
thanh kim loai hoic oxit kim loai. K§ thuat tao rezinét kim loai ¢6 thé ung dung tao mau mang
mong, tao bot mau tinh khiét vai ¢& hat siéu min.

2. PHUONG PHAP THi NGHIEM

Trudc tién taténg hop céc rezindt coban va rezindt nhém. Sau d6 tron déu hai rezinét theo
ty 1€ xéc dinh, nung & c&c nhiét ¢6 khac nhau. Dudi téc dung cia nhiét d6, céc rezindt phan
hity thanh céc kim loai hodc céc oxit véi hoat tinh rat cao, d& dang phan ang tao hop chat méi.
Dung c&c phuong phdp kiém tra qua trinh nhu sau: 1-X&c dinh céc rezindt kim loai bang
phuong phép phan tich phd hong ngoai (IR). 2-Theo ddi qua trinh bién ddi theo nhiét d6 bang
phuong phap phan tich nhiét vi sai (DTA). 3-Kiém tra cac chat tao thanh bing phuong phép
phan tich ciu tric Ronghen (X-ray) va4-Kiém trakich thuéc hat bang anh kinh hién vi dién tu
quét (SEM).

3.KET QUA THUC NGHIEM VA THAO LUAN

3.1.Téng hop rezinét coban va rezinat nhdm bing phwoeng phap xa phong hoa:

Cho nhya thong hoa tan trong c&c dung mdi hitu co & nhiét d6 cao. Khi néng nhiét d6 téi
250 - 300°C khdng cd khdng khi, nhua théng phan hay tao dau long colophan. Colophan thong
c6 khoang 90% la axit nhya véi cong thirc chung 1a CxoHa0O,, cong thic CAU tao gan giong
nhau, déu cd khung caa phe-nan-tren. Phan 10% con lai khdng bi xa phong héa |a hop chét
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trung tinh. CAu tao phan tir gbc axit trong colophan théng c6 nhém — COOH véi cac néi d6i,
nén céc colophan thong co kha nang tham gia cac phan ng xa phong hoa vsi xit NaOH. bay
ladiéu kién cin dé tao reziné kim loai bang phan tng trao d6i ion.

Xa phong héa colophan théng bang NaOH, sau d6 cho phan tng vai dung dich mudi kim
loai CoCl,.6H,0 vaAlCl3.6H,0 dé thu céc rezindt kim loai tuong ung.

Phdn ng xa phong héa: dun néng chay colophan théng bing NaOH theo ty 1& (mol):
ROOH : NaOH = 1 : 1,8. Rura két tua bang dung dich mudi NaCl bdo hoa néng, loc tach thu
san pham xa phong héa RCOONa:

RCOOH + NaOH = RCOONa + H,0O (D]

Diéu ché rezinét coban va rezindt nhdm: hoatan xa phong Natri bang nuéc ct, dun cach
thity téi 90°C. Cho céc dung dich mudi vao, khudy déu va luu & 70 —75°C cho t6i khi xa phong
Natri phan tng hét tao két tua. Rezinét kim loai tao thanh theo phan tng:

NRCOONa+ Me™ = (RCOO0),Me + nNa’ %)

Loc két tua va rira nhiéu 1an bang nudc cat nong dé loai NaCl du. Sdy céc san pham &
nhiét do 100 — 105°C.

3.2. X&c dinh rezinét biang phan tich phé hong ngoai (IR):

Pé kiém tra san pham tao thanh, tién hanh phan tich bang phd hong ngoai truyén qua cac
san pham thu duoc (hinh 1).

Dinh dac trung trén pho IR chuan cia axit abietic 121695,25 cm™. Trén pho IR xa phong
natri, rezin coban varezina nhom déu thay céc dinh ¢ tan sb thip horn V6i xa phong nétri,
dinh hp thu dic trung ¢ tin sd 1548,32 cm™; rezinét coban cd dinh hip thu dac trung ¢ tan sd
1581,17cm™, con rezind nhém c6 dinh hip thu dic treng ¢ tan sb 1595,7 cmt. Nhu vay, d& co
sy bién déi trong cau trdc colophan thdng, trong d6 cacion Na', Co™, AI** thé H* caa gdc -
COOH dé tao céc rezindt twong ang.

1-Phé IR caa colophan théng

[y

2-Phd IR cuareziné nétri

Trang 13



Science & Technology Development, Vol 10, No.10 - 2007

- == . - ™ - - i ! = - I;__:.'r—@‘—'-—.__._“""-- _ = =
- P T i Las i )
. | H fif -
: 7 T R B BRSPS ¥
(R L (WAY e
: LI TR AT ”.-*‘E[i:%‘ o N
. ; N i Iy IR
e & ) ! * L i ll'l i". : 1[_
E i é. : - i ! i I-
I i uu: £ ] - L - — - ;'——--‘,1- _r . -
3-Phé IR cuarezind coban 4-Phd IR ciiarezind nhom

Hinh 1: Phé hap thu hdng ngoai (IR) ciia c4c tién chat
3.3. Xac dinh khoéng nhiét o tao bt mau CoAl,O, tir C4c rezinat:
Két hop phén tich nhiét vi sai (DTA) véi duong cong bién doi khdi leong méu khi nung (TG)
(hinh 2) va phén tich ciu trdc Ronghen (X — ray) (hinh 3) dé xac dinh khoang nhiét do tao
Co,Al,O, khi phan huy cac rezinét coban varezinat nhom.

o

Hinh 2:Puang cong phan tich nhiét vi sai (DTA) vatén thit khéi lugng (TG) trong phin éng téng hop
CoAl,O, tir c&c rezinét coban varezind nhoém

Két qua phan tich nhiét vi sai (DTA) cho thiy qué trinh phan hay vi nhiét caa hdn hop
rezindt coban va rezina nhdm rét phirc tap. Ta co thé chia qué trinh thanh ba giai doan chinh
nhu sau:

aTrong khoang 30 — 200°C: hiéu ing thu nhiét, ddng thoi khdi lugng mau giam. Day chi
laquatrinh mat nuée 1y hoc. Két qua phan tich X — ray cho thiy hdn hop c6 cau tric vo
dinh hinh.
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b-Trong khoang 200 — 570°C: hiéu ung téa nhiét manh ddng thoi véi sy giam manh khdi
lwong mau. Qua trinh tuong tng véi s chdy va phan hiy céc chat hitu co. Phan tich X —ray
mau nung & 600°C (réi 1am ngudi nhanh) cho cho thdy su ton tai pha tinh thé d-Al,O; va
CoAl,0,. Mau c6 mau xanh dwong (mau dic trung caa Co,Al,O,) 1An mau nau sim (mau dic
trung cia Co,0s, Co,0,). O nhiét do cao, ddy bién d6i cac oxit coban co thé theo day sau:

Co,0, %9%45® Co,0, %:9%5e@
4C00.C0,0, %¥¥E® CoO

¢- Trong khoang 570 — 700°C: hiéu tng thu nhiét manh nhat ¢ 600°C, khdi lwong mau
khdng c6 s bién doi ré rang. Phan tich X — ray cac mau ¢ 700 va 1000°C cho thay céc dinh
dic trung cAu trac spinel cua Co,Al,O4 xuat hién ré hon rat nhidu. G 1000°C chi con nhiing
dinh dic trung phatinh thé Co,Al,O, vachi cd mau xanh coban dic trung.
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Mdu nung ¢ 1000°C

Hinh 3: Phé Ron ghen cua cac mau phan hay ¢ nhitng nhiét d6 khac (1 ky hiéu dinh dic trungcua
CoAl,0y)
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3.3.Xéac dinh kich thwéc hat bgt mau bing kinh hién vi dién tir quét (SEM):

Kiém tra cd hat bot mu thu duoc, sau khi nung & 1000°C bang kinh hién vi dign tir quét
(SEM). Trén hinh 4 la anh cta chum hat bot mau véi kich thuéc hat riéng ¢ mirc siéu min, c&
hat 30 — 40 nm.

IMS-manhch 10.0k\ x100k SEMM; 11/28200511:35  500nm

¥
=

IMS-manhch 100Ky x200k SEM: 11/28/2005 1146 " 200mm
Hinh 4: Chim hat bat mau CoAl,O, véi kich thudc hat riéng (30 — 40nm)
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4. KET LUAN

Céc dinh dic trung trén phd X — ray caa c&c mau bot mau tir khoang 600°C rat rd. Ta co
thé két luan khi ding t&c nhan phan wng ban dau & c&c rezinét coban vanhdém, bot mau coban
alumindt (CoAl,0O,) xanh dwong, véi ciu tric spinel bat dau hinh thanh & nhiét do tuong ddi
thap, thap hon nhiéu so véi viéc tdng hop bot mau truyén thong.

Bot mau thu dugc co kich thudce rat nho, trong khoang 30 — 40nm. Sy phan hay rezinét va
céc san pham oxit trung gian trong khoang nhiét do khao sét da tao nhitng hat rat min, hoat
tinh rat cao. Nho vay, nhiét do tong hop Co,Al,O, trong ddi thap.

SYNTHESISPIGMENT CoAIl;O4 WITH PARTICLE SIZE VERY FINE AT
LOW HEATING TEMPERATURE

Do Quang Minh
University of Technology, VNU-HCM

ABSTRACT: The reaction temperature in solid state depends on the chemical
precursors. When used with the rezinates of metals cobalt and aluminum we can obtain the
pigment of CoAl,O, at very low heating temperature with particle size about 30 — 40 nm. This
is the result of strong reaction between actively oxides CoO and Al,Os; as corresponding
rezinates decompose.
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