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Phong Cong Nghé Cac Hop Chat V6 Co — Vién Cong Nghé Hoa Hoc

I. PAT VAN DE

Trong nhitng ndm vira qua, & nudc ta nganh san xuat gém s di phat trién rat
nhanh va try thinh mot trong nhimg nganh cong nghiép manh. Cing véi ddy chuyén, thiét
bi cong nghé dong bo va ky thuat san Xudt dat trinh d¢ cao, viéc lya chon va s dung
nhimg loai men mau dep, 6n dinh c6 ¥ nghia rat quan trong trong vi¢c tao ra nhimg san
pham gdm st khong chi bén vé mit co hoc, da dang vé mau ma véi trang tri mau sic hoa
van phong phi ma khi nung bot mau vira chiu dugc tac dong khic nghiét cua nhiét do
cao, vira chiu tac dong hoa hoc phirc tap cua cac thanh phan trong phbi liéu (men, xuong)
gdy anh hudng t6i mau sic trang tri cua san pham Viéc lya chon nhing loai men mau
dep, cuong d phat mau manh va c6 kha nang bén mau dé sir dung 1a mot yéu t6 rat can
thiét.

Do d6 nhu cdu vé men mau sir dung trong nganh cong nghiép gbm sir (ddc biét 1a
men mau cao ltra) & nudc ta hién nay rat 16n. Nhung hién nay hau hét cic nguyén liéu
mau déu phai nhap tir nuéc ngoai vai gia rit cao dan dén gia thanh cua san pham lam ra
van con cao.

Trude tinh hinh d6. Nhém nghién ctru thyc hién dé tai: “Nghién ctru ché tao bot
mau cho gém st — mau xanh lam (Blue Cobalt — Chrome)”. Vi muc dich ché tao ra san
phém bot mau co chét luong cao, on dinh va co thé thay thé duge cho san phém ngoai
nhap dé phuc vu cho nganh céng nghiép gdm st trong nudc.

II. PHUONG PHAP NGHIEN CUU
1. K§ thuét ché tao men mau

Pé tao dugc mau lén gom st tuy theo mau sdc yéu cu va ky thudt nung ngudi ta
ding nhiéu dang men mau c6 ngudn gbc khac nhau:

a. Tir cac mudi kim loai don

b. Hon hop mudi hodc oxit kim loai.

c. Cac chat khoang chira kim loai tao mau.

d. Cac mau gdc (colorant) da dugc tao mau 6n dinh.

Cac loai mau (a) — (c) cho mau déc trung chi sau khi nung cung san pham va kho
tao dwoc mau dong nhat trong loat san pham. D01 voi cac mau goc (d) phai duge tong hop
trude khi dung cho san pham gbm st, chung gdm rét nhiéu loai véi tong mau phong phi,
on dinh, bén ¢ nhiét 6 cao va dang dugc st dung nhiéu trong cac nganh cong nghiép
gbm st hién nay. ‘

Co s6 tong ‘hop cac mau gbc 1a phan ng trong pha ran. Su téng hop cac chit vo
co théng qua su tiép xic nhau cia hai hay nhleu cau tu. Qua trinh phan Ung xay ra theo
ba giai doan: Phan tng xdy ra trén bé mat tiép xlc gitra hat phan tmg, ké d6 phan ung
thuc hién bang cach chuyén chét (tirc 12 cac tiéu phan cua chit tham gia phan ung di
chuyén qua 16p san pham dé dén ving phan ung), cudi cung 13 tao thanh san phim hoan
chinh.

Pau tién khi nung hén hop CoO va Cr,03 dén mot nhiét do thich hop béat dau co
su phan tan nhitng thanh phan ctia mang. Nhitng ion crom c6 ban kinh nho hon (r¢; =
0,63A°) s& di vao dau tién, ion coban (rc, = 0,72A°)iing dich chuyén nhung cham hon ion
crom, con oxi c6 ban kinh 16n van & nguyén vi tri ctia n6. Khi d6 méi lién két mai duoc
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hinh thanh: hai ion crém lién két véi bon ion oxi va mdt ion coban bang cach gop chung
ba dién tr hoa tri & mdi ion crom.

Theo quy luat Mitscherlich thi mudi sau ion crom mang hoa tri ba sé& lién két véi
ba muoi hai ion oxy héa tri hai trong tinh thé spinel. Nhu vay mang spinel tao thanh tir
tam phan tir CoCr,04 hay tim ion coban, muoi sau ion crom va ba muoi hai ion oxy, téng
cong la ndm muoi sau ion.

2. Chuin bi va gia cong nguyén li¢u
Céc nguyén liéu chi yéu dé ché tao bot mau xanh lam gdm:
a/ Oxit Crom (Cr,03)

Chon loai nguyén liéu cong nghiép cua Nga. Do nguyén li€u nay c6 do sach cao,
d6 min va phat mau tdt.

Thanh phan hoéa hoc dugc xac dinh bang phuong phap phd phat xa va quang phd
hap thu nguyén tir nhu sau :

Oxit Cr,05 AlLOs Si0, CoO Fe, O3
Thanh phan (% khdi| 99.92 0.003 0.001 - -
lugong)

b/ Oxit Cobalt (CoO)

Chon loai oxit coban cua Bi 1a loai dang dugc st dung nhiéu & thi truong Viét
Nam. Thanh phan héa hoc nhu sau:

Oxit CoO A1203 CI'zO3 SlOz FCQO3
Thanh phan (% khéi| 99.06 0.006 0.005 0.002 -
luong)

¢/ Nguyén liéu nhom
St dung oxit nhdm do Nha may Hoéa chit Tan Binh san xuat. Nguyén liéu nay ton
tai chu yéu ¢ dang AI(OH)3 va chira lwong kiém du kha 16n. Do d6 phai tinh ché lai
nguyén liéu.

Acid HCI 5%

A4 \ 4

Nhom Trung hoa kiém du Lang, tach nudc Tay Fe va chét
. > >
hvdroxit tan

Séy kho Nghién min < Rutra Acid

Hinh 1. Quy trinh tinh ché nguyén liéu nhom trong phong thi nghiém

3. Xac lap cong thirc thanh phin cho men mau

Viéc tinh toan xéac 1ap cong thirc, thanh phan nguyén liéu dé ché tao mau dya trén
CO SO

- Phan tich thanh phan cia miu mau dang dugc st dung tai cic nha may st vé
sinh va gach p lat.

- Tham khao cac bai phéi liéu trong cac tai liéu.

- Kinh nghiém ché tao men mau d3 c6 cua nhom dé tai.
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Qua nhiéu lan thir nghiém di xac dinh duoc cong thirc, thanh phan phdi liéu tir cac
don oxit nhu sau:

Mau xanh lam (Blue-Chrome) Nguyén li¢u Nguyén li¢u Nguyén li¢u
Cobalt Chrome Nhom
Ham lugng (% khoi lugng) 32.2 12.8 55.0

Cén cac thanh phan nguyén liéu theo cong thirc thir nghiém bang cin ky thuat dién
tir (d6 chinh xac 0.01g). Nghién uét trong may nghién siéu min trong 2 gio, véi luong
mau tir 150 — 200 g, sau d6 say kho chuan bi cho giai doan nung.

4. Nung thi¢u két bt mau

Ché d6 nung tham do duoc x4c 14p tai cac nhiét d6 nung khac nhau:

- Nhiét d6 nung thay doi tir: 700°C — 1450°C

- Thoi gian luu mau: 3 — 10 gio

Dung tich 16 cho phép tién hanh dong thoi ba mau cing mot 14n nung.Tién hanh
ba lan dé kiém tra do 12p lai. Quan sat mau séc hinh thanh va cuong do phat mau. Loai bo
cac thir nghiém khong dat, lua chon cac két qua phu hop, tién hanh lai thi nghiém, dong
thoi hiéu chinh quy trinh nung.

5. Gia cong co hat

Sau qua trinh nung, san phém bot mau duogc nghién lai dé pha v cac két tu trong
qua trinh nung va tao cd hat dat tiéu chuin. Bot mau duge nghién udt trong may nghién
bi stt. Sau d6 dugc sdy kho ¢ nhiét d6 105°C trong 3 gio. Xac dinh ¢& hat trén may phan
tich lazer.

6. Thir nghiém thuc té san pham tren nén gach ceramic

- Thir nghiém men mau trén nen gach ceramic bang cach tao cac hoa vin trang tri,
nung theo quy trinh san xuat gach dp lat tai Nha may Vitaly va Nha may Gach men An
Giang.

- Pugc cac chuyén vién phong thi nghiém cua nha may kiém tra va danh gia dat
vé chat luong va d6 6n dinh cua san pham bot mau.

III. KET QUA VA THAO LUAN
1. Khdo sat quy trinh nung

Tién hanh nung thim do sy phat mau va hinh thanh spinel mau tir cic nguyén liéu

oxit ban dau tai nhitng nhi¢t d6 nung khac nhau:

Miu Nhiét d9 nung (°C) | Théi gian hru miu (gio)
Mau xanh lam (Blue-chrome) 700 3
Mau xanh lam (Blue-chrome) 1100 3
Mau xanh lam (Blue-chrome) 1350 3
Mau xanh lam (Blue-chrome) 1450 3

Nhéan théy tai nhiét d6 1350°C mau phat mau ro nhét va hinh thanh spinel mau
ddng déu nhat. P6i v6i mau nung & nhiét do 1450°C luu trong 3 gid, c6 hién tuong chay
xam va mat mau.

Duva vao két qua trén, tién hanh nung mau tai nhiét do 1350°C véi thoi gian luu
mau khac nhau dé kiém tra do bén mau cua san pham:

Mau Nhiét d9 nung (°C) | Thoi gian luu (giv)
Mau xanh lam (Blue-chrome) 1350 3
Mau xanh lam (Blue-chrome) 1350 6
Mau xanh lam (Blue-chrome) 1350 10

2. Két qua khao sit su tao thanh lién két bing phwong phép nhiéu xa tia X
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* Tai nhiét do 700°C: mau c6 su hinh thanh dang spinel AlCoOs, nhung chua
hoan chinh, vAn con don oxit chua di vao cdu tric spinel. Mau ctia san phdm van con &
dang nguyén liéu ban dau.

* Tai nhiét do 1100°C: phé XRD cua mau thu duge cho théy da co6 su hinh thanh
hai pha spinel riéng biét . pha chinh (Co,Cr)Al,O4 thé hién & cac mii dic trung 2,885 ;
2,461 ; 1,570 va pha phu CoCr,04 ¢ cac mii: 2,510 ; 2,070 ; 1,599. khong con sy hi¢n
dién cua cac miii don oxit. Mau cua san phdm c6 anh xanh lam nhung chwa dong nhét.

Anh nhiéu xa tia X cGia miu nung Anh nhidu xa tia X ctia miu nung Anh nhiu xa tia X ctia mu nung
& nhiét @6 1350°C luu 3 gid G nhiét dd 1350°C luu 6 gis G nhiét do 1350°C luu 10 gid

_ Hinh 2 . Nhiéu xa tia X
Tai nhiét d6 1350°C: phd XRD cho thiy miu thu duoc chi c6 mét pha spinel duy nhét
(Co Cr)ALLO4 thé hién & cac miii : 2,885 ; 2,461 : 1,570 ; 1,442. Cuong d6 phat mau 1o va
mAau c6 mau xanh dong nhét.
Hinh 3. Nhiéu xa tia X
Két qua phd nhiéu xa tia X cho thay khi luu mau & nhiét d6 1350°C véi nhiing thoi gian

Anh nhidu xa tia X clia miu Anh nhiéu xa tia X cda miu Anh nhidu xa tia X clia miu
nung & nhiét @6 700°C lvu 3 gid  nung & nhiét do 1100°C luu 3 gid nung & nhiét d6 1350°C Iuu 3

khac nhau thi ciu trac cua spinel mau va cudng do mau cua mau khong bj thay dbi. Diéu
d6 cho thay quy trinh ché tao bot mau da duoc 6n dinh.
3. Két qua do mau

Két qua do mau dugc thuc hién trén may do phin xa mau (Reflectance
Spetrophotometers)

Lan nung Ky hiéu L a b’ DE,;
02-01-Blu 38.8024 -10.6070 18.3718
I 03-01-Blu 38.3960 -10.8302 18.6259 0.53
04-01-Blu 38.6000 -11.7097 17.5551 1.39
02-02-Blu 38.1990 -10.6428 18.1796
I 03-02-Blu 38.3756 -10.5528 18.4840 0.36
04-02-Blu 38.1990 -10.4622 18.1786 0.18
02-03-Blu 38.0213 -10.7345 18.2736
I 03-03-Blu 38.1991 -11.5004 18.1796 0.79
04-03-Blu 38.0213 -10.7345 17.8732 0.40
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Két qua do mau cho thiy do sang va cudng do phat mau qua mdi mé nung thay
dbi rat it. Chung té san pham da duoc thuc hién ¢ nhitng diéu kién 6n dinh.
4. Khao sat kich thuéc hat:

Kich thudc hat ctia san phiam duoc do trén may phan tich lazer va dugc so sanh
v6i bot mau cung loai hién dang duoc sir dung tai Nha may gach men Vitaly. Két qua
dugc thé hién trén dd thi phan bd kich thudc hat.

5. Panh gia chi tiéu sin pham
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Hinh 3. Do thi phdn bé kich thudc hat ciia Hinh 4. P6 thi phan bo' kich thudc

mdu bot mau dang dvoc sit dung tai Nha hat ciia mdu bot mau nghién citu
mdy gach men Vitaly
STT Chi tiéu chit lwong Pon vi Tiéu chuan | Tiéu chuin
tinh dang ky dat dugc
01 | P6 min qua sangl10 um % >95 100
02 | Cudng do mau % > 90 100
03 | Kha ning bén nhiét °C > 1200 > 1200
04 | P am % <05 <05
05 | D phit mau % > 90 100
IV. KET LUAN

Nhom nghién ctru da hoan thanh dugc muc tiéu dé ra:

- Xac 1ap dugc quy trinh 6n dinh dé ché tao bot mau xanh lam (Blue-chrome).

- Khéo sat dugc cac dic tinh hoa Iy cia san pham.

- Thir nghiém thuc té san pham trén nén gach ceramic theo quy trinh ctia nha
may.

Tir @6 mé ra kha ning san xuit men mau véi sb luong tuong ddi 16n, chi phi thap
ma van dat 6 6n dinh can thiét, dé cung cip cho nganh cong nghiép gdm st trong nudc.
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STUDYING AND PREPARATION CERAMIC PIGMEN

BLUE COLOUR (BLUE COBALT — CHROME SYSTEM)
SUMMARY: We study and choose suitable materials to prepare pigment components.
Determining the ingredient of pigment powder and investigating on different heating
conditions, we observe the formation of spinnel basing on X-ray diffraction (XRD). The
stability of pigment insensity are tested by application on ceramic tiles. The repetition are
observed by a Reflectance Spetrophotometer. Particle sizes are analysed by analysis sizer
lazer.
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