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TONG HQP BOT MAU COBAN ALUMINAT (CoALO4) KICH THUGC HAT
SIEU MIN O NHIET PO THAP

D6 Quang Minh
Trudng Dai hoc Bach khoa, PHQG-HCM
(Bai nhdn ngay 09 thang 02 nam 2007, hoan chinh sika chita ngay 08 thang 09 nam 2007)

Ti OM TAT: Nhiét dj phan vmg pha rén phu thudc rdt nhiéu vao tién chat phan ing. Khi
dimg tién chat tie cdc rezindt kim loai coban va nhom, co thé thu duwoc bt mau CoAlLO, &
nhiét do phan wng rat thap véi kich thudc hat rét min, khodng 30 - 40 nm. Piéu nay la két qua
phdn iing ciia cdc tdc nhdn hoat tinh rit cao, sinh ra khi phdn hily cdc rezindt tuong ing.

1.GIOI THIEU CHUNG

Coban aluminat (C0A1204) 1a bét mau c6 cau tric spmel Phuong phap tong hop truyén
_thong dung céc oxit hay muodi cacbonat ctia'cac kim loai lam tac nhén ban dau. Céc tac nhin
dang rén (tir bot oxit, bot mudi cacbonat hoc hydroxit cta nhém hodc coban...) dugc phdi
liéu, nghién min réi nung & nhiét d6 1300 — 1350°C tao bot mau. Dé giam nhiét d6 nung, phai
ding cac chét khodng héa nhu B,Os. Tuy muc dich sir dung, c6 thé giam nhiét d6 téng hop bot
méiu & nhiét d6 thip bing cic ky thuat nhu sol — gel; dong két tia; thuy nhiét, thiy phan
alkoxit, tao hgp chét co kim hodc polyme héa phirc chat... Uu diém ciia k¥ thuat dung dich la
nhé vao phan Umg cic cation trong dung dich ¢ dang nguyén tir, phan Gng téng hop cdc tinh
thé dang bt c6 do tinh khiét cao xay ra & nhiét d6 thp hon va thu dugc hat bot mau rit min,
c6 nhiing Gng dung mai.

Rezint kim loai 1a san phdm phan ting giita hop chét hitu co véi mudi kim loai. San pham
ctia phan ng la hop chit cao phéan tir (polyme) hitu co. Qué trinh xdy ra trong moi truong
khéng khi & nhiét d¢ tir 350%C tro 1én. Khi nung néng, cic rezinat kim loai c6 thé phén hiy
thanh kim loai hogc oxit kim loai. K§ thudt tao rezinat kim loai ¢6 thé tmg dung tao mau mang
mong, tao bit mau tinh khiét véi c& hat siéu min.

2. PHUONG PHAP THI NGHIEM

Trudc tién ta tng hop céc rezinat coban va rezinat nhém. Sau d6 tron déu hai rezinat theo
ty 1¢ xéc dinh, nung ¢ cac nhiét d6 khac nhau. Dudi tic dung cua nhiét do, cac rezinat phan
hiry thanh céc kim loai hodc cc oxit véi hoat tinh rat cao, d& dang phan tng tao hop chat mai.
Dung cac phuong phép kiém tra qua trinh nhu sau: 1-Xéc dinh cdc rezinat kim loai bang
phuong phép phan tich phd hong ngoai (IR). 2-Theo di qua trinh blen dbi theo nhiét do bing
phuong phap phén tich nhiét vi sai (DTA) 3-Kiém tra céc chit tao thanh bing phuong phép
phan tich cAu tric Ronghen (X-ray) va 4-Kiém tra kich thuéc hat bang anh kinh hién vi dién tir
quét (SEM).

3. KET QUA THUC NGHIEM VA THAO LUAN

3.1.Tong hop rezinat coban va rezinit nhém bing phwong phép xa phong héa:

Cho nhya théng hoa tan trong cic dung méi hitu co & nhiét-d6 cao. Khi ning nhiét do t&i
250 - 300°C khéng c6 khong khi, nhya théng phan hiy tao diu long colophan Colophan thong
cd khoang 90% 1a axit nhya véi cong thirc chung 13 CyH300,, cong thic chu tao gan giong
nhau, déu cé khung ctia phe-nan-tren. Phan 10% con lai khong bi x4 phong hoa la hop chit
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trung tinh. CAu tao phan tir gbc axit trong colophan théng cé nhém — COOH véi céc ndi déi,
nén cic colophan thong c6 kha nang tham gia cac phan tmg xa phong hoa véi xut NaOH. Day
12 diéu kién cén dé tao rezinat kim loai be"mg phén Umg trao dbi ion.

Xa phong héa colophan théng bing NaOH, sau d6 cho phan tng véi dung dich mudi kim
loai CoCl,.6H,0 va AICl;.6H,0 dé thu céc rezinat kim loai tuong tmg.

Phan ing xa phong hoa: dun néng chay colophan thong bing NaOH theo ty 18 (mol):
ROOH : NaOH = 1 : 1,8. Rira két tua biang dung dich mubi NaCl bdo hoa nong, loc tach thu
san phim xa phong héa RCOONa:

RCOOH + NaOH = RCOONa + H,0 (1)

Diéu che regindt coban va rezindt nhém: hoa tan xa phong Natri bang nudc cét, dun cach
thuy t6i 90°C. Cho céc dung dich mudi vao, khudly déu va luu & 70 =75°C cho téi khi xa phdng
Natri phan tmg hét tao két tiia. Rezinat kim loai tao thanh theo phan ( ung:

nRCOONa + Me™" = (RCO0),Me +nNa* (2)

Loc két taa va rira nhiéu 1an bing nudc cit nong dé loai NaCl du Séy céc san phim o .
nhi¢t d6 100 - 105°C.

3.2. X4c dinh rezinat b%mg phan tich phé hdng ngoai (IR):

Dé kiém tra san phdm tao thanh, tién hanh phén tich biang phd hdng ngoai truyén qua cdc
san phim thu duoc (hinh 1).

Dinh dic trung trén phd IR chuin cua axit abietic 1a 1695,25 cm™. Trén phd IR xa phong
natri, rezinat coban va rezinat nhom déu thay c4c dinh & tin s6 thip hon V6i xa phong nétri,
dinh hép thu dac trung & tin s& 1548,32 cm™'; rezinat coban ¢6 dinh hép thy dac trung & tin s6
1581,17cm™, con rezinat nhom c6 dinh hap thu dic trung & tan s6 1595,7 cm™. Nhu vay, daco
su bidn d&i trong céu tric colophan thong, trong d6 céc ion Na*, Co**, AI** thé H' cua gbc -
COOH dé tao cac rezint tuong ng.
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3-Phé IR chia rezinat coban 4-Phd IR cua rezinat nhom

Hinh 1: Phd hip thy héng ngoai (IR) ciia c4c tién chét
3.3. Xdc dinh khodng nhiét dd tao bot miu CoAL Oy tir cac rezinit:
Két hop phan tich nhiét vi sai (DTA) v6i dudng cong bién dbi khéi lugng mau khi nung (TG)
(hinh 2) va phén tich cau tric Ronghen (X - ray) (hinh 3) dé xac dinh khoang nhiét do tao
Co,AlL 04 khi phén huy cac rezinat coban va rezinat nhom.

Hinh 2: Pudng cong phén tich nhiét vi sai (DTA) va ton thit khdi lugng (TG) trong phéan (ing téng 1 p
CoAlLO, tir cdc rezinat coban va rezinat nhom

Két qua phan tich nhiét vi sai (DTA) cho thdy qué trinh phén hay vi nhiét cua hdn hop
rezint coban va rezinat nhém rét phic tap. Ta c6 thé chia qua trinh thanh ba giai doan chinh
nhu sau:

a-Trong khoang 30 — 200°C: hiéu tmg thu nhiét, ddng thoi khéi luong mau giam. Pay chi
14 qua trinh mét nude 1y hoc. Két qué 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 tng toa nhiét manh déng thoi véi sy giam manh khoi
lwong mau. Qué trinh twong tng véi s chay va phan hity céc chét hitu co. Phéan tich X — ray
méu nung & 600°C (rdi lam ngudi nhanh) cho cho thiy su ton tai pha tinh thé d-ALO, va
CoALO,. Miu c¢6 mau xanh duong (miu dic trung ctia Co,Al;04) 13n mau ndu sdm (mau dic
trung cua Co,03, Coz04). O nhiét do cao, day bién ddi céc oxit coban c6 thé theo diy sau:

C0203 6007 C C0204 1200° C
4Co0.C0,0, —222E 5060

c- Trong khoang 570 — 700°C: hiéu tmng thu nhiét manh nhit & 600°C, khéi lvong miu
khéng ¢ su bién déi ro rang. Phin tich X — ray cac miu & 700 va 1000°C cho théy cac dinh
dic trung cAu tric spinel cia Co,ALO,4 xuit hién rd hon rat nhidu. O 1000°C chi con nhing
dinh dic trung pha tinh thé Co,AL, O, va chi c6 miu xanh coban déc trung.
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M?3u nung &400°C M3u nung & 600°C

Méu nung & 1000°C

Hinh 3: Phé Ron ghen ctia c4c mAu phan hiy & nhitng nhiét dé khac (I ky hiéu dinh dic trungcua
COA]204)
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3.3.Xdc dinh kich thwéc hat bot mAu biing kinh hién vi dién tir quét (SEM):

Kidm tra c& hat bot mau thu duoc, sau khi nung & 1000°C bang kinh hién vi dién tir quét
(SEM). Trén hinh 4 1a anh clia chum hat bot mau vdi kich thude hat riéng ¢ mirc siéu min, ¢
hat 30 — 40 nm.

. - o T i:': —
IMS-manhdh 10.0kV X'H}Qk SE(M) 11/28/2005 11 35

1 ] 1 ] ¥ 1 1 § 1 1 1
IMS-manhdh 10.0KkV x200k SE(M) 11/28/2005 1 146 200nm

Hinh 4: Chum hat bot miu CoALO, vdi kich thude hat riéng (30 - 40nm)
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4. KET LUAN

Céc dinh dic trung trén phd X — ray clia cic mau bot mau tir khoang 600°C rit r5. Ta c6
thé két luan khi ding tic nhan phan img ban dAu 14 céc rezinat coban va nhdm, bdt mau coban
aluminéat (CoAl,O4) xanh duong, v6i chu truc spinel bét ddu hinh thanh & nhiét d6 tuong doi
thép, thép hon nhiéu so véi viéc téng hop bét mau truyén théng.

B6t mau thu dugc ¢ kich thude rat nhd, trong khoang 30 — 40nm. Su phédn hiy rezinat va
cac san phém oxit trung gian trong khoang nhiét d6 khao sat déd tao nhiing hat rit min, hoat
tinh rit cao. Nho vay, nhiét do tong hop Co,ALO, twong déi thap.

SYNTHESIS PIGMENT CoAl,O, 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,04 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,O; as corresponding
rezinates decompose.
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