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NGHIEN CUU TONG HOP MAU PINK CORAL (HONG SAN HO)
ZrSio,(aFe,0,)x CHO PO GOM SU

Dén Toa soan 28-3-2007

PHAN VAN TUONG, LE PINH QUY SON
Khoa Héa hoc, Truong Pai hoc KHTN- Dai hoc Quéc Gia Ha Noi

SUMMARY

The pink coral pigment has been synthesized from silica (quartz sand in Thua Thien Hue
province), zirconia and iron (Il) sulphate hetahydrate using a mixture of sodium fluoride and
potassium cloride as mineralisers to lower the temperature of reaction. By measuring colour
parameters (CIE, L'a’b’) of coloured glaze, using DTA and XRD methods we have studied the
influence of mineralisers and firing temperature in pigment synthesized.

- DAT VAN BE

Bot mau dé o Fe,0; (hematite) da dugc st
dung tir rat lau dé lam chat mau cho men gém
my nghé nung & nhiét do thap (800°C) [7]. Tuy
nhién, khi nung & nhiét do cao hon thi hematite
khong bén, dé bi khir chuyén thanh Fe;O, va
mat mau do. Tur 1960 Seabright [6] da dé xuat
lam tang do bén clia hematite bang cach dua vao
mang tinh thé zircon (ZrSiO,). Vi gi4 tri dac biét
ctia chat mau nay nén cho dén nay da c6 nhiéu
cong trinh nghién cttu k¥ thuat téng hop va giai
thich co ché cua qué trinh hinh thanh mau pink
coral [1,2,4-6,8,9].

Bang phuong phdp ghi phé Mdossbauer, E.
Carreto [5] cho rang o Fe,O; trong mau pink
coral ton tai dudi hai dang: Phan chu yéu ton tai
dudi dang hematite dugc kep chit trong tinh thé
zircon va khoang 1,5% Fe’* (thuan tlr) thay thé
Zr*" trong mang tinh thé zircon tao thanh dung
dich ran. Trong bai bdo nay ching toi trinh bay
mot s6 két qua nghién ctu cia minh va néu 1én
vai nhan xét vé su hinh thanh mau pink coral.

II - PHUGNG PHAP NGHIEN CUU

Nguyén liéu ban dau gom: ZrO, (99,5%),

SiO, (99,5%) tir cat thach anh Thira-Thién-Hué
va cac hoéa chat tinh khiét FeSO,.7H,O, NaF,
KCl. Phuong phdp phan tich nhiét (DTA) dé
nghién ctiu qué trinh xay ra khi nung, céu trdc
va hinh thdi cta cdc pha ran dugc dénh gid bang
phuong phéap XRD. Mau sic ctia san pham dugc
danh gia bang phuong phap do mau (thiét bi do
mau Micromatch Plus) cdc mau men gach cé
chita 6% bot mau, do theo cic chi s6 L" (tir
trang (L= 100) dén den (L = 0)); chi s6 a’: Khi
a’ c6 gid tri am cho mau xanh luc, a” c6 gid tri
duwong cho mau dé. Gia tri duong clia a” cang
16n mau doé cang dam; b* c6 gid tri Am cho mau
xanh, c6 gia tri duong cho mau vang.

Chuin bi 6 mau phoi liéu c¢6 cong thic
(mol) nhu trong bang 1.

Phai liéu dugc nghién nudc trong hii nghién
va bi stt, sau d6 sdy kho & 150°C va nung theo
toc do 10°C/phit dén nhiét do cuc dai, luu mau
trong 2 gio. Bot mau thu dugc sau khi da ria
sach bang nudc noéng duge pha vao men gach
(lugng bot mau chi€ém 6% khoi luong bai men)
va dua lén thiét bi do mau dé xac dinh cic chi so
L’, a’, b". Thanh phin ciu tric cla sin phim
dugc xéc dinh bang phuong phap XRD.
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11 - KET QUA VA THAO LUAN a) Vai tro ciia nhié¢t do
) e , o, V6i moi ty 1€ chat khodng hda khac nhau thi
Bang 2 gi6i thiéu cac két qua do mau cua  phigt do t6i wu cho mau c6 chi s6 a” 16n nhit 1a
san pham. Tir bang 2 va hinh 1 cho thay: 950°C.

Bdng 1: Cong thiic phdi liéu cliia cic mau

STT Ky hi¢u Cong thuc Ty s6 mol NaF/KCl
1 HK1 7r0,.Si0,.0,4Fe,05.0,3NaF.0,7KCl 0,42
2 HK2 7r0,.Si0,.0,4Fe,0,.0,5NaF.0,5KCl 1,00
3 HK3 7r0,.Si0,.0,4Fe,05.0,7NaF.0,5KCl 1,40
4 HK4 7r0,.Si0,.0,4Fe,0,.0,7NaF.0,3KCl 2,33
5 HKS 7r0,.Si0,.0,4Fe,05.0,9NaF.0,3KCl 3,00
6 HK6 710,.5i0,.0,4Fe,0,.0,7NaF.0,1KCl 7,00

Bdng 2: Két qua do mau men clia cic mau

Ky hiéu L a* b Ky hiéu L* a* b*
HK1-900/2h 5937 2128 32,86 | HK2-900/2h 52,89 28,1 33,8
HK1-950/2h 58,85 2292 33,63 | HK2-950/2h 4781 2672 318
HK1-1000/2h | 58,16 18,52 29,49 | HK2-1000/2h 4941 26,04 31727
HK1-1100/2h | 58,88 17,71 25,54 | HK2-1100/2h 46,05 27,51 32,19
HK3-900/2h 50,15 28,13 31,51 | HK4-900/2h 46,86 2898 3226
HK3-950/2h 49,63 27,7 29,76 | HK4-950/2h 48,76 33,49 368
HK3-1000/2h | 46,01 272 29,25 | HK4-1000/2h 4521 28,19 307
HK3-1100/2h 451 27,01 30,04 | HK4-1100/2h 46,81 28,14 32,11
HK5-900/2h 5408 2323 30,6 |HK6-900/2h 5434 2487 31,94
HKS5-950/2h 49,04 27,39 29,97 | HK6-950/2h 46,71 2699 30,03
HK5-1000/2h | 45,53 27,11 28,86 | HK6-1000/2h 54,18 2372 3087
HK5-1100/2h | 45,12 2722 29,04 | HK6-1100/2h 52,85 2233 287

Ghi chii: L": Trang (100) + Pen (0) ; a’ : (-) Xanh luc + (+) D6 ; b": (-) Xanh muc + (+) Vang

b) Vai tro ty lé chdt khodng héa

Véi 1 mol zircon va 0,4 mol Fe,0; thi ty 1& mol NaF/KCl = 2,33 la thich hgp nhat. Véi ty 1&
chat khoéang héa nhu vay, khi nung miu dén 950°C (miu HK4 950°C/2h) cho gi4 tri a" 16n nhat
(33,49). Giam hodc tang ty 1& d6 (mau HK1 + HK3 hoac mau HK5 va HK6) déu thu duoc chat mau
c6 chi s6 a” bé hon.

Hinh 2 12 phé XRD ctia miu HK4 nung & cdc nhiét do khac nhau (tir 900°C dén 1100°C) cho
thdy ching déu chia 2 pha 1a zircon (cé day du céc pic v6i cudng do I cao) va pha hematite (cé céc
pic nhung véi cuong do I rat thap).
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Hinh 2: Phé XRD ctia mdu HK4 nung & cdc nhiét do khac nhau tir 900 + 1100°C

Dé biét dugc gia tri x t6i vu trong mau pink  thong s6 mang lién quan véi gia tri dy, theo hé
coral ZrSiO,.x(aFe,0;), dong thoi nhan dinh  thic:

dang ton tai ctia ion Fe’* cling nhu do bén nhiét 1 W+ ]2

cua mau pink coral san phdm, chdng toi da =t

chuén bi 6 miu phéi liéu tng vé6i cdc gid tri x tir d a ¢

0 dén 0,5 va nung téng hop & 950°C. Ghi phé Bang phuong phdp tinh gdn ding trén phéan

XRD clia cic chit mau. Vi ring pha nén & day mém excell, chiing t6i thu duoc két qua tinh todn
12 tinh thé zircon thuoc hé ti phuong, nghia 1a  thong s6 mang luéi cia 6 mau nhu & bang 3.
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Bdng 3: Thong s6 mang ludi cta zircon trong mau pink coral ZrSiO, x(a Fe,0;) véi cac gia tri x

khéic nhau
K hieu mdu . Thong so6 t€ bao mang luéi ZrSiO,
' ' a&b, A C A Thé tich, A®
HK4-0 0,0 6,605 5,981 260,89
HK4-0,1 0,1 6,601 5,974 260,31
HK4-0,2 0,2 6,601 5,977 260,39
HK4-0,3 0,3 6,600 5,975 260,30
HK4-0,4 0,4 6,596 5,977 260,04
HK4-0,5 0,5 6,598 5,977 260,21

Két qua & bang 3 cho thdy ZrSiO, nguyén
chiat céa=b=6,605 A, c = 5,981 va thé tich t&
biao mang 12 260,89 A’. Khi tang luong Fe,O,
trong phoi liéu thi gid tri a va ¢ cling nhu thé
tich t€ bao mang cé giam di véi gia tri khong
ddng ké, hau nhu khong phu thuoc vao luong
Fe,0, trong phdi liéu. Diéu nay cho ching toi
thdy nhan dinh cua E. Carreto 1a co s& tin cay.
Vi rang theo Carreto thi ¢6 mot lugng it (1,5%
Fe’*) ion Fe’* thay thé Zr* trong zircon dé tao

thanh dung dich ran. Ban kinh clia Fe’* bing
0,69 A, con clia ctia Zr** bang 0,86 A (déu c6 so6
phoi tri 6 va theo Shannon) [10]. Chinh su thay
th€ d6 ¢6 1am giam phan nao hiang s6 mang cla
zircon. Nhung can luu y 12 dung dich ran cla
Fe,O; trong zircon chi cho mau vang, con mau
hong san ho chi do pha hematite quyét dinh.

Bang 4 cho thdy mau pink coral clia cic mau
tong hogp c6 do bén mau t6i 1220°C va dugc so
sanh v6i miu mau cta Y.

Bdng 4: Do bén mau theo nhiét d6 ciia cic mau HK4 so v6i miu mau cia Y

Ky hiéu Mau HK4-0,1 HK4-0,2 | HK4-0,3 | HK4-0,4 | HK4-0,5 Miu Y
1155°C L 69,54 62,77 48,5 48,76 48,99 38,42
1220°C L 67,39 60,85 50,69 50,80 52,77 37,02

AL’ 2,15 1,92 2,19 2,04 3,78 1,40
1155°C a’ 23,68 25,57 30,88 33,49 26,62 36,01
1220°C a’ 15,4 22,14 26,99 30,55 23,82 33,07
Aa’ 8,28 3,43 3,89 2,94 2,80 2,94
1155°C b’ 33,49 34,91 35,42 36,8 33,1 34,11
1220°C b’ 26,24 25,13 32,91 34,24 33,8 32,12
Ab’ 7,25 9,78 2,51 2,56 0,70 1,99
Bang 4 cho thay gid tri x trong cong thiic (Aa"=2,94).

ctia mau pink coral thich hgp nhat la 0,4, lic d6
chi s6 a 16n nhat (33,49); tang hoic gidm
aFe,0; déu lam giam a’ nghia 1 gidm sic thai
d0. So v6i mau pink coral ctia Y thi sic thdi do &
mau HK4-0,4 c6 thdp hon, nhung do bén nhiét
cta mau trong men thi khong thua kém
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IV - KET LUAN

ba chon dugc diéu kién t6i vu (thanh phan
phoi liéu, nhiét do...) dé téng hop mau pink
coral tir ZrO,, cat thach anh Thira-Thién-Hué va



mot vai héa chét can thiét. Chat mau c6 thanh
phan chinh 1a ZrSiO,(0,4Fe,0;), ngoai ra ¢c6 mot
phan nho Fe’* di vao mang 1u6i ctia tinh thé nén
Z1Si0,

Chat mau c6 do bén nhiét t6i 1220°C, thich
hop véi cong nghé gom st.
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