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Nghién ciru anh hwéong cia B,O,
toi nhiét do nong chay cua men
he¢ SiO,-Al 0,-B,0,-Na, O-Li,0-K,0-ZnO
bang kinh hién vi nhiét
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Tom tit:

Men la 16p thiiy tinh day 0,1-0,4 mm phii trén bé mit cic sin phim gom, si. Trong ky thuit trang tri, dé dam bio
mau trén men chay béng va bam dinh tét véi men co s&, cin diéu khién dwogc nhiét dd chay ciia men twong ing voi
nhiét d9 nung trang tri san pham (700-850°C). Bai bao giéi thiéu phwong phap nghién ciru Anh hwéng cia B,O, téi
nhiét d chay cia mot loai men trong hé¢ SiO,-Al,0,-B,0,-Na,0-Li,0-K,0-ZnO. Trong nghién ctru nay, ham lu’(fng
B,O, thay doi tir 0-30 (%Kk.l.) so véi tong cac ox1t con lal Nhlet do chay ciia men dwgc xac dinh biang kinh hién
vi nhlet (KHVN) Leiz, thanh phéan héa cia nguyén liéu dugc khio sat bang thiét bi phéan tich huynh quang tia X
(XRF), thanh phin pha ciia men dwgc phén tich bing phwong phip nhiéu xa Ronghen (XRD).

Keywords: Frit, kinh hién vi nhiét (KHVN), nhiét dd néng chay ciia men.

Chi 56 phén logi: 2.5
Gioi thiéu

Frit hinh thanh tir thuy tinh néng chay dugc lam lanh nhanh,
qua trinh nay dugc goi 1a frit hoa. Trong ky thudt ceramic hién dai
[1], men dugc ché tao tir cac loai frit thay cho men nguyén liéu
(hay men song) trong san phim gom truyén thong [2, 3]. Phuong

phép tao men tir frit khic phuc nhig nhuoc diém ctia phuong phip
truyén thong, tao nén men c6 chét lwgng 6n dinh, ning suat cao.

bé men nong chdy va bam dinh t0t v6i xuong s, nhiét do chay
cia men cin tuong tmg voi nhiét 6 nung san pham. Nhiét d6 nung
cac san pham s thay doi trong dai rong, cac loai sir cling c6 nhiét
d¢ nung 1.280-1.350°C hodc cao hon [3], st mém c6 nhiét do nung
thip hon 1.280°C. Céc san pham st ndy s& dugc trang tri mau trén
men va nung lan 2 6 nhiét do tir 700-850°C. Bé diéu chinh ha nhiét
d6 néng chdy cta men trang tri, ngudi ta thuong thém vao thanh
phan céc loai oxit kiém R,0 (R: Li, Na, K) [4, 5], oxit boric B,0,
[6]. B,O, 1a oxit tao mang ludi thuy tinh, trong khi cac oxit kiem la
oxit blen tinh, vi vdly, so vdi cdc oxit kiém, ding B,O, dé tao men
chat luong cao hon vé d6 bong, dic biét bén hoa tang

Trong nghién ciru nay, dé diéu chinh men trang tri ¢6 nhiét do
néng chay twrong dbi thip (700-850°C) cho vao mau trang tri trén
men, ching t6i dung B,0, (tir 0-30%k.1.) thém vao mot loai men
co so h¢ Si0,-AlLO, B O -Na,0-Li,0-K,0-ZnO. Nhiét d nong
chdy cua men duoc ghl nhan bang KHVN thanh phan pha ciia
men dugc khao sat bang phuong phap XRD.

KHVN la thiét biﬂchuyén dung xac dinh nhiét d6 chay cia men
nho két hop kinh hién vi quang hoc véi 16 nung 6 nhiét d§ cao
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[7-10], gitip khic phuc cac phuong phap x4c dinh nhiét do nung
men theo kinh nghiém truyén thong. KHVN phan tich bién doi
kich thudce hinh hoc ctia mau hinh try ¢6 kich thugc ban dau chiéu
cao bang duong kinh H =D =3 mm. Phin mém xac dinh cac quy
ude dic trung bién doi nhlet do theo chiéu cao H va duong kinh D
(ISO 540 1995-03-15 hodc DIN 51730 1998-04) nhu sau: 1. Nhiét
6 két khéi, khi H= D=95% D,; 2. Nhiét d¢ bién mém, khi H=75%
H_; 3. Nhiét d¢ tao cau, kth H; 4. Nhiét d9 ban cau D = 2H; 5.
Nhlet d9 chay tran, khi D = 3H.

Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

Chc nguyén lidu sir dung gém cat quarz (5i0,), lithium
cacbonate (Li,CO,), acid boric (H,BO,), soda (Na,CO,), trang
thach nephehne ((Na,K)AISIO,) va kem oxit (ZnO). Thanh
phan hoa nguyén li¢u phan tlch bang phuong phip XRF (ARL
Advantx-2443 Thermo Scientific) cho trong bang 1.

Bang 1. Thanh phan héa cac nguyén ligu (%k.L.).

Tén nguyén Thanh phién oxit (%k.1.)

ligu Si0, ALO, Na,0 Li0 KO ZnO B0, Khic MKN
Cit 99,00 - - 0,02 098
Li,CO, 39,30 - - 0,63 59,80
H,BO, - 56,30 - 42,90
Na,CO, 58,40 0,03 41,50
Nepheline 53,00 23,80 10,70 6,76 - 0,17 4,60
ZnO 99,00 - 0,09 0,90

MKN'": mat khi nung.
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Abstract:

Glaze is a glass layer with the thickness about 0.1-0.4
mm coating on the surface of ceramic products. In the
decoration, to ensure the color on the glaze and good
adhesion with the base glaze, it is necessary to control
the melting temperature of the glaze corresponding to
the decoration temperature (700-850°C). This article
introduces the method of studying the influence of boric
oxide (B,O,) on the melting temperature of glaze from
the system of SiO,-Al,0,-B,0,-Na,O-Li,0-K,0-ZnO. In
this study, the content of B,O, varied from 5-30% by
weight (%wt.) compared to the total remaining oxides.
The melting temperature of glaze was determined by
the Leiz heating microscope; the chemical composition
of raw materials was determined by X-ray fluorescence
(XRF); and the phase composition of glaze was
investigated by X-ray diffraction (XRD) analysis.

Keywords: frit, heating microscope, melting temperature.
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Phwong phap nghién ciru

Trong bai bo nay, B,O, 1an luot duoc dua vao theo ty 1€ 0 -
5-10-15-20-25-30 (% k.l.) tuong Gmg cac mau ky hi¢u 1a
B, N B, - B, -B,,- B, - B,, - B,  vao m{t cong thirc men ¢6 thanh
phén hoa (%k.1.) nhu sau: Si0,: 52,87; AL O,: 15,49; Na O: 14,33;
LiZQ: 7,17, K,0: 4,40; ZnO: 5,74. Cac mau duoc tinh toén theo
phoi ligu (bang 2).

Céc phdi liéu dugc ndu chay trong chén platinum (Pt) &
1.200°C, Iuu trong 90 phit (ding 1o Narbetherm 1.300°C). Hon
hop néng chay & nhiét do cao (1.200°C), dugce lam ngudi nhanh
trong nude lanh, tao frit. Nghién frit bing méay nghién bi siéu toc
trong 15 phut, tao bot min vdi cd hat qua sang 63 pm.
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Bang 2. Thanh phan phdi ligu clia cac mau (%k.1.).

Ky hiéu Nguyén li¢u (%k.1.)

mau Nephelin Ct LiCO, Zn0 Na (O, HBO, Tong
B, 54,10 15,43 15,16 482 10,49 0,00 100
B, 49,69 14,17 13,93 443 9,64 8,14 100
B, 45,96 13,11 12,88 4,09 8,91 15,05 100
B, 42,74 12,19 11,98 3,81 8,29 20,99 100
B, 39,95 11,39 11,19 3,56 7,75 26,16 100
B, 37,49 10,69 10,51 3,34 727 30,70 100
B 35,33 10,07 9,90 3,15 6,85 34,70 100

Khao sat cac tinh cht cta frit nhu thanh ph?m pha, nhiét do
nong chay.

Thanh phan pha ciia miu duoc xéc dinh béi thiét bi XRD
(Bruker-AXS: D8 ADVANCE, Germany), dién ap gia toc 40 kV,
cuong do dong 40 mA, birc xa Cu-Ka dung tAm loc Ni, the do quét
0,03°26/0,7s. Goc nhiéu xa 20 tir 5-40°.

Nhi¢t d§ chay cua cac m?lu xac dinh boi KHVN Leitz (Hesse
Intruments Leica EM 201), toc d¢ tang nhiét [a 10°C/phut.

Két qua va nhan xét
Tir thanh phin hoa cua nguyén liéu (bang 1) va thanh phin

phdi liéu ta tinh dwgc thanh phan hoa ciia cac mau frit cho trong
bang 3 (% k.1.).

Bang 3. Thanh phan héa clia cac mau (%k.1.).

Thanh phin hoéa (%k.l.)

Ky higu
mAu 5o, Ao, NaO L0 KO Zn0 BO, Ting
B, 287 1549 1433 717 440 574 - 100
B, 5035 1475 1365 683 410 547 476 100
B, 4806 1408 1303 652 400 522 909 100
B, 4598 1347 1246 623 383 499 1304 100
B, 4406 1291 1194 59T 367 478 1667 100
B, £30 1239 147 ST3 352 459 2000 100
B 4067 1191 1103 sSI 338 44 2308 100

Khi thém B,0,, thanh phén héa (%k.1.) clia cac mau sé& thay
d6i. Trong d6 nhom oxit bién tinh (R,0 +RO) it thay d6i hon so
voi nhom oxit tao mang ludi thuy tinh (SiO, + B,0,).

Xdc dinh nhiét d néng chdy ciia cic miu

7 Dudi tac dung ctia qhiét Q(f), hiph dgng cua cdc m?u} bi bién
doi qua cac trang thai: két khoi - bién mém - cau - ban cau - chay
tran, két qua cho trong bang 4. Khoang nhiét d¢ bién doi trang thai
tir cau qua chay tran dugc thé hién ¢ hinh 1. Anh huong cua ham
lugng B,O, t6i nhiét d6 chay tran trong do thi hinh 2.

Bang 4. Anh hudng ctia nhiét dg dén hinh dang ciia mau.

Cic nhiét dd bién dbi hinh dang miu (°C)

Méiu

Két khoi Bién mém Ciu Bin ciu Chiy tran
—m L - - —

B, 470 810 825 844 868

B, 460 732 762 804 838

B, 455 702 731 779 811

B, 455 657 707 758 796

B,, 450 648 688 735 763

B, 455 519 617 704 735

B, 464 564 622 649 721
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Hinh 1. Khoang chay clia cdc mu dudi anh hubng cta nhiét do.

Két qua tir hinh 1 va 2 cho thdy, B,0, gilip mo rong khodng
nhiét d§ chdy (xac dinh trong khoang nhlet do ban cau - chay
tran) cua frit. Khi ham lugng B,O, tang (miu B,, va B, ), khoang
chay ciia mau la 118-99°C, rong hon hin khi khong co B 0, (B)
(khodng chay 43°C). Khoang chay ciia mau rong dong nghla Voi
thoi gian men chay tang, d0 nhét clia men giam, men bam 16p co
54 tot.

Néu goi T la nhiét do chay tran, x 1a % khoi lugng B,O, thi s&
xdc dinh dugc cong thirc thuc nghi¢m (hinh 2) nhu sau:

T, = -6,46x + 870,19 (véi R*=0,9917)

Hé sb twong quan R cao chimg t6 sy phit hop cia mé hinh
tuyen tinh nhi¢t do - thanh phan B,O, so v6i mau B,.
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Hinh 2. Anh huéng ham lugng B,0, téi nhiét o chay tran.
Bién déi pha ciia cdc miu

Hinh 3 1a pho nhidu xa XRD ciia céc frit véi ham luong B,O,
khéc nhau.

Cuong do (au)

15 20 25 30 35 40 45
Goce 26 (d4o)

Hinh 3. Phé nhiéu xa XRD clia cac mAu frit.

Céc mau B, BB, cosu xuét hién cac dinh dic trung tinh thé
quartz tai 20=~26,7 (d6). Cac mau B, B, khong con dinh ddc trung
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cua quartz, chimg to mau da thuy tinh hoa tot hon. Pinh dic trung
v6i tinh thé quartz cua mau B, - B, rat thap ¢ thé lién quan toi
hién tugng bién doi ph01 tri cua B (5 10%k.1.) khi c6 mt Na, O
[11]. Nhin chung, tat ca cic miu deu ¢ thanh phan pha chmh la
pha vo dinh hinh.

Két luan

B,O, trong khoang 0-23,08% lam giam nhi¢t do chay cua
men frlt trong h¢ Si0,-Al,0,-Na,0-Li,0-K,0-Zn0-B,0;, ¢6 thanh
phan héa (%k.1.) SIO 52 87 Al 0, 15,49, Na,O: 14,33, LiO:
7,17, K,O: 4,40; ZnO 5,74. Véi cac nguyén ligu soda (Na,CO,),
cat (SlO) kém oxit (ZnO), axit boric (H,BO,), lithi cacbonat
(Li,CO,), nepheline ((K,Na)AISiO,) duge dung cho thay nhiét do
giam tir 868°C xuong 721°C.

Vi hé men dugc chon, trong khoang thanh phan (%k.1.) B ,0,
nho hon 23,08%, c6 thé tinh nhiét do chay theo cong thirc sau:

T, =-6,46x + 870,19 (v6i R*=0,9917)

Kh1 thém B,0, vao thanh phan, men s& thuy tinh hoa tot hon,
c6 khoang bién (101 nhi¢t do tao pha long tir cau sang chay tran dai
hon. Diéu nay giai thich cho viéc men ¢6 B,0, thuong chay déu,
bong va dep, thich hgp cho men trang tri cac san phém thuy tinh
hay s.
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