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AT LIEU

Nghién cttu ché tao frit hé Aluminosilicate Ging dung trong nganh gach men -
danh gia cac chi tiéu ky thuat
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TO KHOA TOM TAT
Frit Ngay nay, nganh céng nghiép san xut gach men dang ngay cang dwoc phét trién rong rai dé dap dng theo
Men frit su phat trién ctia nganh vét liéu xdy dung trong nude va trén thé giéi. Do d6, nhu cAu thi thiéu v& chét

Gach men ceramic Iwgng, chi tiéu k§ thudt va tinh thAm my ciing doi hoi ngay cang cao hon. Nghién citu nay da thuc hién ché

Gach 6p lat cao cip tao frit sit dung cic nguyén liéu sin c6, ré tidn trong nidc, 1am nguyén liéu cho men frit matt dat chit lugng,
Men vi tinh thé da oxit chi tiéu ky thuat theo TCVN13113:2020, ting cao dé thdm my cho gach men, phuc vu nhu cAu ngay cing

cao ctia nganh cong nghiép san suat gach men ceramic.

KEYWORDS ABSTRACT

Frit Nowadays, the ceramic tile manufacturing industry is increasingly being developed to respond the

Frit enamel development of the domestic and international construction materials industry. Therefore, the market

Ceramic tiles demand for quality, technical standards and aesthetics is also increasingly higher. his study has produced frit
High quality ceramic tiles using available, cheap domestic materials. This frit is used as a raw material for frit matt glaze to achieve
Multi-oxide microcrystalline enamel quality and technical standards according to TCVN13113:2020, increasing the aesthetics of ceramic tiles,

serving the increasing needs of the ceramic tile manufacturing industry.

1. Gi6i thidu

Nhu d3 biét, frit gdm c6 ba loai thong dung nhét d6 1a: frit trong,
frit duc va frit matt (frit m&) dugc sit dung dé san xuét men trong, men
duc va men md. Ngoai ra cdn c6 loai frit didu chinh dé didu chinh nhiét
d6 chay clia men vi diéu chinh hé s giin n& nhiét ctia men [1-6]. Men
frit dwgc phii thanh mét 16p méng trén bé miit ctia gach 5p 1at ceramic
nhim lam ting tinh thAm my trén bé mit gach men (ting d6 béng min,
d6 anh dep trén bé mit gach men), ting tinh chét ky thuat va do chit
lwong ctia gach men (ting dé bén co hoc, &6 bén héa hoc ctia gach
men). Frit 1am nguyén liéu trong men c6 tadc dung khit duwoc tinh doc
hai ctia céc oxit gy ddc cé trong men, vi du nhu oxit chi. Frit ciing gitp
cho qué trinh ddng nhit va phan tan cic oxit gy mau trong men tét
hon [3,5-8]. Béi v&i men gbm, st st dung nguyén liéu frit 1am men frit
sé lam giam dwgc nhiét d6 nung chay men, din dén lam ha thip duoc
nhiét d6 nung men, do d6 tiét kiém duwgc ning ligng nung gach men
ceramic [2-4,9]. V&i nhitng wu diém cua frit nhu trén thi nhu ciu cac
loai gach men ceramic trong nuéc ciing nhu 13 trén thé gi¢i dé st dung
men frit s€ dem lai tinh kinh té va tinh vu viét cao [9-16].

Vé&i nhitng phan tich trén vé frit va men frit, trong bai viét nay

chiing t6i thuc hién nghién ctu ché tao frit hé aluminosilicate (frit matt)
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stt dung cac nguyén liéu c6 sin, ré tién trong nudc, nhim dwa ra quy
trinh ché tao frit én dinh, chit lugng dap ng tiéu chun 1am men frit,
phuc vu cho nganh san xuét gach men ceramic st dung nguyén liéu frit

trong nudec.

2. Thuc nghiém
2.1. Héa chdt sit dung:

Quartz, AI(OH);, K,CO3, Na,CO;, Bot nhe CaCO5, Mg(OH),, BaCO,4
98%, H;BO; 98%, Li,CO5, nitGc cit 1 1an. Cac loai nguyén liéu, héa chit
ddu da dugc gia cong, ché bién trude dat yéu ciu kj thuat vé thanh
phan héa, kich thuéc hat, 6 4m phi hop.

2.2. Quy trinh thuc nghiém:

Céc nguyén liéu bao gdm Quartz, Al(OH),, K,COs, Na,CO,, Bot
nhe CaCO3;, Mg(OH),, BaCO; 98%, H3;BO; 98%, Li,CO; dugc can theo
bai phéi liéu da tinh to4n (Biéu dién & Bang 1 1a hai loai frit A, frit E
theo hai loai thanh phan phéi liéu twong ¢ng). Duy tri ché d6 16 ndu
frit & nhiét thAp khoang 30 phiit, m& van kénh khéi ctia 16. Chuyén voi
dbt sang ché d6 nhiét cao 1450-1550 °C, déng van kénh khéi lai, sau 15
phit thi chuyén ché d6 nhich 16. Nhiét d6 16 lic nay phai dat nhiét d6
twong Gng clia bai phdi liéu 1380-1400 °C (nim trong khoang nhiét do
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hoat dong cho phép cua 10). Dudi tdc dung cta nhiét nguyén liéu chay
16ng céc qué trinh héa- 1y héa dién ra cho dén khi ddng nhét v& ciu tric
thanh phin qua trinh dién ra hoan toan dat dén d6 ddng nhét cao. Kich
thude hat Frit phu thudc vao dong chay ctia phéi liéu, d6 nghiéng ctia
16 va d6 nhét pha long ctia bai phéi liéu. Frit chay xudng vao méang rung
phéi liéu duoc lam lanh dot ngot béng nuéce lanh sach, khéng nhiém
phén. Duéi tic dung ctia ing suét It do sw chénh léch nhiét d6 qua
16m tao ra, dong phéi liéu héa rén v& vun ra thanh dang hat v6 dinh
hinh, thu dwgc san pham 12 frit. Hinh 1 12 thé hién so dd quy trinh ché
tao frit hé Aluminosilicate (frit A, frit E).

Bang 1. Bai phéi liéu niu frit A, frit E dugc can theo don tng véi
cong sut 16 50 kg

Phéi liéu
TT Tén nguyén liéu
Cho frit A (%) Cho frit E (%)

1 Quartz 42,2 21,19
2 Al(OH), 7,5 6,49
3 K,CO, 8,2 -
4 Na,CO, 3,2 -
5 Bot nhe CaCO; 21,2 12,57
6 Mg(OH), 4,3 0,88
7 BaCO, 98% 6,8 5,51
8 H,BO; 98% 6,6 46,02
9 Li,CO4 - 7,34

Téng 100,00 100,00

Bang 1. Thanh phan héa hoc ctia frit hé Aluminosilicate (frit A, frit E)
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Hinh 1. So dd quy trinh ché tao frit hé Aluminosilicate (Frit A, frit E)

3. Két qua thuc nghiém

3.1. Thanh phdn héa hoc ctia frit hé Aluminosilicate:

Hai loai frit A, frit E hé Aluminosilicate d4 dugc ché tao theo quy trinh
& Hinh 1, dugc dem phan tich thanh phan héa hoc. Thanh phin héa hoc
ctia frit hé Aluminosilicate phéi liéu A va E dige thé hién & Bang 1 sau day.

. Thanh phén héa hoc (%)
Tén mau
Sio, Al,O4 K,0 Na,O CaO MgO BaO B,0, Li,O4 CK
Frit A 54,43 6,55 5,18 1,42 16,56 3,93 6,95 4,98 - -
Frit E 30,52 6,58 - - 10,69 0,94 6,53 40,26 4,48 -

Vi hai loai frit khao sat trén, frit A dugc dua vao thanh phin ctia
hai oxit K,0, Na,0 v&i ham lvong < 8,5 % la loai oxit lam cho men
ceramic dé chay & nhiét d6 thap hon. Ham lwong SiO, theo phén tich da
dat dugc ~ 54,43 % twwong Gng v6i thanh phin ctia men matt [3-6]. Trong
khi d6, frit E thi khong dugc dua vao thanh phan cua hai oxit K,0, Na,0
ma thay vao d6 1a oxit Li,O; véi ham lugng < 5 %, ciling 1a loai oxit lam
giam nhiét d6 chay cua men. Ham lugng SiO, dat ~ 30,52 % la lugng
thap so v&i loai frit matt, nhung thay vao d6 di duoc ting ham lwong
ctia oxit B,O;1én t&i ~ 40,26 %. V&i ham lugng oxit B,O; cao trong frit E
ndy sé lam ting nhiét d6 chay ctia men dé bt cho ham lwgng SiO, giam
di, ddng thoi ham lwgng B,O, cao véi muc dich 1am ting d6 béng va
chéng nit cho men ceramic [3-6].

Hinh 2 1a hinh chup hai loai frit A va frit E ché tao. Trén hinh
chup (Hinh 2) cho thiy 1 hai loai frit ché tao nay 14 thuéc loai frit matt.
O frit E cho thiy 13 ¢6 d6 sang hon so véi frit A. Pdng thoi thi frit E

thuc té 1a d& nghién hon so véi frit A, ¢6 thé 12 do ham Ivgng oxit SiO,
trong frit A 12 nhidu hon gép 2 14n so véi frit E, va ham lwgng oxit B,0,
trong frit A 12 nho hon nhiéu so v&i ham lwong oxit B,O, trong frit E.

FritA

Hinh 2. Hinh anh chup hai loai frit hé Aluminosilicate (frit A va frit E).
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3.2. Cdc chi tiéu ky thudt dat dugc cua frit A, frit E:

Céc chi tiéu ki thuat cta frit A va frit E ché tao dugc khao sat va
so sanh vé6i chi tiéu theo tiéu chuén TCVN13113:2020, duge thé hién
O Bang 2 sau diy.

Theo két qua & Bang 2 cho thiy céc chi tiéu khao sat ctia hai loai
frit A, frit E ché tao 12 phit hgp véi tiéu chuéin TCVN13113:2020 va Tai

liéu tham khao [3-6] thudc céng trinh nghién cttu ché tao frit theo
Thong tin Khoa hoc Céng nghé Vat liéu Xay dung. Nhu vay, hai loai frit
A, frit E duoc ché tao v&i nguyén liéu sin c6 trong nuc trong nghién
cttu nay da hoan toan dap #ng dugce tiéu chuén cta frit, dé stz dung 1am
nguyén liéu 1am men frit dé trang phu cho gach men &p 1t ceramic,
dap tng nhu ciu ngdy mét nhiéu hon cta nganh san xuit gach men

ceramic trong nudc.

Bang 2. Cac chi tiéu ky thut cua frit A va frit E so sdnh véi chi tiéu theo tiéu chuin TCVN13113:2020 va Tai liéu tham khao [3-6]

Lo TCVN o . Két qua
Chi tiéu ky thuat Tai liéu tham khao [3-6]
13113:2020 Frit A Frit E
Khéi lvgng riéng (g/cm?) - 2,55-2,67 2,65 2,62
PN . 3% sau 7 ngay khong bi 2,5% sau 7 ngay khong 2,5% sau 7 ngay khong
Do bén axit - , . . )
pha huy bi pha huy bi pha huy
Do bén nuwée cha frit < Cép3 - < Cip3 < Cip3
Kich thuéce hat frit (mm) < 20 mm - 4,0-5,0 mm 3,5-4,5 mm

4, Két luan

Thuc nghiém da ché tao thanh cong frit hé Aluminosilicate v&i
hai loai frit A va frit E bing st dung cac nguyén liéu sin c6, ré tién
trong nuée. Trong nghién citu, nguyén lidu st dung dé ché tao frit A va
frit E ¢6 sy thay thé nhu: frit E 1am giam ham lvong SiO, va thay boi
ting ham lwgng B,O,, frit E ciing thay thé ham lwgng Li,O cho téng
ham Iwgng (Na,O +K,0) c6 trong thanh phin ctia frit A. K&t qua danh
gia cdc chi tiéu ky thudt cho thiy, hai loai frit A va frit E ché tao déu
dat cac chi tiéu k§ thuat va 6 thAm m§ ngang nhau, dép ng dugc chi
tiéu ky thuat theo TCVN13113:2020 va dat yéu cdu d6 thim my so v&i
cac nghién cttu khéc. Vi sy thay thé nguyén liéu dé ché tao frit nay da
1am phong pht va chii dong thém cho viéc ché tao frit véi cic nguyén

liéu sin c6 theo titng viing mién trong nudc.

Loi cam on. Cong trinh nay dugc thue hién véi sy hd trg vé
kinh phi ctia Pai hoc Bich khoa Ha ndi theo dé tai B6 Céng Thuong,
ma sb: DT KHCN.003/23.
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