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TONG HOP CHAT MAU XANH (Co, Ni, Cu, Fe-CORDIERIT)
SU DUNG CHO GACH CERAMIC

Dén Toa soan 3-2-2006

PHAN VAN TUONG, LE PINH QUY SON
Khoa Hoa hoc, Truong Pai hoc Khoa hoc Ty nhién, PHQG Ha Noi

SUMMARY

By using kaolin A Luoi (Thua Thien Hue province) and the necessary materials, the blue
pigment with different shades in the cordierite lattice have been synthesized. The blue pigment
will be enamelled with a transparent glaze on to ceramic tile and L*, a*, b* colour parameters of
representative samples were measured with a colorimeter.

I- DAT VAN DE VA PHUONG PHAP
NGHIEN CUU

Cordierit (2Mg0.2A1,0,.5Si0,) 1a hgp chat
nong chay khong tuong hop, c6 khoang nhiét do
thiéu két rdt hep (1300 - 1400°C) va gin véi
nhiét do néng chay cua né (1445°C) nén diéu
kién téng hop tinh thé cordierit cling nhu chat
mau trén co s mang luéi tinh thé nén cordierit
kha khac nghiét [5 - 8]. Do d6, cdc nha san xuét
hau nhu khong chi y dén hé chat mau nay ma
chi nhiing nha khoa hoc quan tdm nghién ctu
téng hop véi timg ion sinh mau riéng 1é (Co™,
Mn*, Cr’*, V") [1 - 4, 9]. Tir két qua nghién

cttu cua ching toi vé kha nang thay thé cta céac
cation Fe**, Co™, Ni**, Cu** cho Mg** trong mang
ludi cordierit [10, 11], chiing to6i da khao sat téng
hogp mot loat cdc chdt mau bén nhiét trén mang
lu6i tinh thé nay véi ion sinh mau 12 t6 hop cac
cation Co™, Fe*, Ni**, Cu** va di sl dung cao
lanh d€ ha thap nhiét do thiéu két cordierit.

1. Phuong phap tong hop chat mau

Chat mau duoc téng hop theo so d6 & hinh
1, nguyén liéu st dung 1a cao lanh loc A Luéi
(c6 thanh phan: SiO,: 52,86%, Al,O;: 30,75%,
Fe,0;: 0,43%, Na,O: 0,25%, K,O: 2,53%) va
cac hoéa chit tinh khiét MgSO,.7H,0, Al,O;).

Can, tron phéi Nung so bo 700°C | Nghién min (nghién kho)
lieu luu 2 gidy ”|  dén cd hat dudi 40 pm
Say kho bot Nghién min bot mau dén Nung 1250°C luu 2 gio
mau cd hat dudi 25 pum

Hinh I: So d6 téng hop chat mau

Chat mau sau nung duoc nghién uét (trén
mady nghién thi nghiém c6 hii nghién béng s, bi

cao nhom) dén cap hat trung binh Dy, = 6 - 8
pm. Thanh phan cap hat ciia bot mau duge do
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trén thi€t bi Laser Particle Size Analyzer. Thanh
phan pha ctia mau khao sit dugc xdc dinh bing
phuong phip XRD trén mdy SIEMEN D5005
vGi 6ng phit tia X bang Cu (CuKa), A = 1,54056
A, dién 4p 40 Kv, cudng do dong 30 mA, géc
quét 20 tir 5 dén 70°.

2. Phuong phap danh gia do phan tan chat
mau trong men gach ceramic va danh gia
do on dinh mau sic theo nhiét do sir dung

Pay 1a hai tiéu chi quan trong dé danh gid
chat lugng cling nhu kha nang st dung ctia bot
mau. Bot mau dugc pha vao bai men trong c6
thanh phan nhu sau:

Frit HT262 (do cong ty FritHué san xudt):
84 ¢

Cao lanh Phap: 16 g

Chat mau: 6 g

Nudc: 50 ml.

HO6 men mau sau khi nghién dugc trang 1én
xuong gach da trang men 16t ctia Cong ty Gach
men Stt Thira-Thién-Hug€, sau d6 nung mau gach
trén 10 nung cong nghiép (nhiét do nung cuc
dai: 1155°C/1170°C, chu ky nung 42 phiit). Mau
men trén xuong gach sau nung duoc danh gia
mau sic trén co sd xdc dinh cdc thong s6 mau
séc (L,a,b trong hé toa do CIELab) bing thiét bi
do mau Micromatch Plus cua hang Sheen
Instruments. Trong d6 truc L": biéu dién do sing
t0i, c6 gid tri tir O (den) dén 100 (tring), truc a™: -a"

(xanh luc) <> +a" (mau do), truc b": -b" (xanh
muc) <> +b" (mau vang).

Do bén mau theo nhiét do s dung duoc
ddnh gid trén co s& so sdnh cédc gid tri L',a’,b"
ctia mau men khi nung & nhiét do st dung trung
binh (1155°C) véi nung & nhiét do cao (1220°C).

11 - KET QUA VA THAO LUAN

Do su chénh léch ban kinh gitta Mg** va céc
cation (Fe**, Co™, Ni**, Cu®*) khong 16n va déu
c6 cung dién tich cho nén dé dang xay ra su
thay th€ dong hinh cho nhau ma khong lam thay
déi 16n dén cdc thong s6 mang ludi tinh thé
cordierit hinh thanh. Chiing t6i da xac dinh kha
nang thay th& va giGi han thay thé€ ctia cac cation
nay cho Mg* trong mang luéi cordierit & cac
bai bao trudc day [10, 11].

1. Chat mau xanh coban
(2-x)Mg0.xC00.2Al,0,.5Si0,

Chudn bi cdc chat mau c6 thanh phan nhu
bang 1. Phd XRD cuia cdc mau nay sau khi nung
G 1250°C (hinh 2) cho thay: tr mau CT1 dén
CT3 san phdm chi ¢6 don pha cordierite luc
phuong, phan tng xay ra theo phuong trinh (1).
Riéng méu CT4, san phdm vén c6 pha chinh 1a
cordierit va xudt hién thém pha spinel cé cuong
do pic kha bé, phan tng xay ra theo phuong
trinh (1) va (2).

Bdng 1: Thanh phan mol cdc chit mau xanh coban

Mau CT1 CT2 CT3 CT4
CoO 0,00 0,25 0,50 0,75
MgO 2,00 1,75 1,50 1,25
Al O; 2,00 2,00 2,00 2,00
Si0O, 5,00 5,00 5,00 5,00
Mau sau nung Trang Xanh duong Xanh dam Xanh dam

1250 C

(2-x)MgO + xMO + 2A1,0, + 55i0,

(2-x)MgO +xMO +2Al1,0, +5Si0,
v6i 0,25 <x <0,75 ; M: Co, Ni, Fe, Cu
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1250 C

(2-x)Mg0.xMO0.2A1,055Si0, (1)
Pha cordierit
(2-x)Mg0O.xMO.2A1,05 + 5 SiO,  (2)
Pha spinel



Dé nghién ctu dién bién phan ting téng hop
cordierit theo nhiét do nung, da tién hanh xac
dinh thanh phan pha cua cac mau CT1 khi dugc
nung & cdc nhiét do khac nhau: 700°C +
1250°C. Két qua & hinh 3 cho thay, phoi liéu
CT1 sau khi nung hoat héa & nhiét do 700°C
van gom céac nguyén liéu ban dau nhu: MgSO,,
Al O, quartz va metakaolinit (Al,0,.2Si0,).
Quad trinh nghién min lai phéi liéu sau nung
hoat héa nham lam tang bé mat ti€p xdc gitta
cac cau tir. Nho vay, pha cordierit dugc hinh
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thanh tir nhiét do kha thap, dén 950°C pha
cordierit da bat dau duoc hinh thanh vé6i cudng
do pic nhiéu xa kha 16n, pha spinel va mullit ¢6
pic kha bé. Gian do DTA cta mau CT1 (hinh
4) cho thay su hinh thanh pha cordierit va
spinel xay ra gan nhu dong thoi véi qud trinh
phan huy ciia MgSO,, tuong tng véi mot pic
thu nhiét xay ra manh trong khoang nhiét do
800°C dén trén 1000°C. Phai dén nhiét do
1250°C thi san phdm méi gom don pha
cordierit, pha spinel hoan toan bién mat.
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Hinh 2: Phé XRD cic miu CT1 + CT4 nung & 1250°C/luu 2 gid
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Hinh 3: Phé XRD mau CT1 & cdc nhiét do 700°C + 1250°C
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Pé danh gia chat lugng va do phan tdn mau
trong men gom, cac chat mau CT2 + CT4 duoc
pha vao men gach. Két qua xac dinh cac thong s6
mau sic clia cac miu men mau & bang 2 cho thay,
khi Iugng mol Co™ tang tir 0,25 dén 0,75 mol thi
cuong do mau xanh cua mau men tang 1én, tuong
{ing su tang lén cha gid tri b* va giam gia tri L".
Mau CT3 ¢6 luong mol Co* t6i wu nhat vi cho
mau xanh c6 gid tri b” kh4 cao, miu CT4 cho mau
men c6 tong mau xanh muc dam nhat (L* thap
nhat). Ngoai ra, dé c6 thé thu dugc céc chat mau
c6 mau sac phong phu hon, chiing t6i da bé sung
thém cdc cation sinh mau khdc nhu: Ni**, Cu*,

Fe** (bang 3) cuing véi Co* vao mang luéi tinh
thé cordierit.

2. Chat mau xanh coban-niken, coban-sit,
coban-dong

Chudn bi cdc chat mau c6 thanh phan nhu &
bang 3. Ph6 XRD clia cdc méu nay sau nung &
1250°C déu c6 pha chinh 1a cordierit (hinh 5).
Khi dugc dua vao men gach, chit mau chida
niken va sit déu thé hién mau vang nhat, chat
mau chita dong thé hién mau xanh luc va chat
mau st dung coban véi niken, sat, dong (CCoNi,
CCoCu, CCoFe) cho cac tong mau xanh khac
nhau (bang 4).
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Bdng 2: Két qua do mau cua cic mau men mau xanh CT2 + CT4

STT | Ky hiéu mau L a’ b’ Mau sic
1 CT2 48,65 | 4,42 -29,04 | Xanh duong
2 CT3 34,63 | 9,61 -36,13 | Xanh dam
3 CT4 25,08 | 12,46 -36,36 | Xanh dam
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Hinh 4: Gian d6 phan tich nhiét cua phéi liéu CT1, MgSO,.7H,0, Cao lanh AL




Bdng 3: Thanh phan cdc mau mau

Mau CoO NiO CuO | FeO | MgO | ALO; | SiO, | Mau sau nung
CNi 2 0 0,25 1,75 2 5 Vang
CCu?2 0 0,25 1,75 2 5 Xanh chuéi non
CFe 2 0 0,25 1,75 2 5 Vang nhat
CCoNi 2:1 0,50 0,25 1,25 2 5 Xanh lam
CCoCu 2:1 0,50 0,25 1,25 2 5 Xanh muc
CCoFe 2:1 0,50 0,25 1,25 2 5 Xanh xam
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Hinh 5: Phé XRD ctia cdc mau coban, niken, sit, dong nung 1250°C

Bdng 4: Két qua do mau cua cic mau men mau CNi 2 + CCoFe 2:1

STT Ky hiéu mau L a’ b’ Mau sic
1 CNi 2 69,03 2,94 18,49 Vang
2 CCu?2 80,28 -6,13 3,83 Xanh chu6i non
3 CFe 2 80,4 -0,84 11,68 Vang rat nhat
4 CCoNi 2:1 31,53 1,42 -22,6 Xanh lam
5 CCoCu 2:1 33,81 6,19 -32,78 Xanh duong tuoi
6 CCoFe 2:1 31,17 1,26 -21,26 Xanh xam

Két qua dénh gid do bén mau theo nhiét do st dung ctia mot s6 mau mau: CT3, CCoNi 2:1,
CCoCu 2:1, CCoFe 2:1 (bang 5) cho thay rd su chénh léch céc gid tri Aa”, Ab” ctia cdc mau mau men khi
nung & nhiét do 1155°C va 1220°C la khong 16n, cdc miu mau men déu c6 tong mau khong thay doi khi
nung dén 1220°C.
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Bdng 5: Do 6n dinh vé mau sic clia cdc miu mau men theo nhiét do nung 1155 - 1220°C

STT Ky hiéu mau AL Aa Ab
1 CT3 0,57 0,52 -1,79
2 CCoNi 2:1 3,51 -1,46 -1,51
3 CCoCu 2:1 0,98 -0,60 -3,39
4 CCoFe 2:1 1,37 -4,19 4,13

II - KET LUAN

Tlr nguyén liéu chinh la cao lanh loc A Luéi
(tréen  50% khoi lugng) va CoSO,.7H,O,
MgSO,.7H,0,  FeSO,.7H,0,  NiSO,.6H,0,
CuS0,.5H,0 dia téng hop dugc chit mau xanh
vGi cdc tong mau khac nhau trén co s& mang
ludi tinh thé bén clia cordierit (pha chinh). Chat
mau téng hgp cho mau sic dep va én dinh véi
nhiét do khi st dung cho san xuat gach ceramic.

V6i phuong phdp téng hop cordierit khd don
gian nhu da trinh bay, chi phi nguyén liéu thip
va tan dung duoc nguyén liéu cao lanh trong
nudc cho nén viéc nghién citu téng hgp hé mau
mdi trén mang tinh thé nay véi nhiéu tong mau
khac nhau dé phuc vu cho nganh gach gom la
hét stic hitu ich va kha thi.
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