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TOM TAT

Kim cuong (C), ruby (Al,03:Cr) va emerald (BesAl,SisO15:Cr) 1a céc loai da quy duoc biét
dén do c6 do trong sudt cao, d6 cing 16n va mau sic dep,...Bén canh do con ton tai cac loai da
quy gia tri khac nhu da két tinh c6 do bong va thim mi cao ciing rat dugc quan tim. Trong bai
béo nay, nghién ctiu téng hop d4 quy tir bot thity tinh cho ra loai san pham co gia tri cao va
duoc str dung trong linh vuc trang sirc. Pic tinh cua san phim dugc phén tich bai phd nhidu xa
tia X (XRD), kinh hién vi dién tir quét (SEM) va duoc cong ty vang bac da quy kiém chang.

Tir khod: P4 quy nhan tao, ruby, sapphire, emerald, phuong phap tong hop, d4 két tinh.

1. GIGI THIEU

Da quy rét c6 gia tri boi vé dep, do bén va tinh quy hiém dic biét dé 1am trang strc nhu kim
cuong, ruby, sapphire, cam thach.. . Thanh phan chinh cta d4 quy 1a don tinh thé, bén canh d6
ciing ton tai nhiing loai da quy véi ciu tric vo dinh hinh nhu da opal [1]. Cac khoang ty nhién
c6 chét lugng cao ngdy cang tré nén khan hiém. Do nhu cau va gia tri cia d4 quy trong linh vuc
trang stc ngdy cang ting di thuc ddy con ngudi tim kiém nhiéu phuwong phap dé téng hop
chung. P4 quy nhan tao va d quy ty nhién c6 cung thanh phan va ciu tric tinh thé. Su sao chép
lai vé dep cua d4 quy tu nhién 1a muyc dich chinh caa nhiéu nha khoa hoc.

Mot s6 phuong phap tong hop da quy 1an luot ra doi nhu phuong phap Verneuil, phuong
phap flux va phuong phap thuy nhiét... Cac loai da quy dugc tong hop nhiéu nhét 1a ruby,
sapphire, kim cuong, emerald, spinel va opal. Tinh thé ruby duoc tong hop theo phuong phap
flux boi nha khoa hoc Gaudin nim 1837. Phuong phap tong hop tinh thé emerald dwoc phat
trién vao nam 1888 bdi hai nha khoa hoc Hautefeille va Perrey [2,3]. Phuong phéap st dung
ngon lira dugc phat trién vao nam 1902 boi Verneuil [1,4]. Phuong phap kéo tir hop chit nong
chay dwoc phat minh vao ndm 1918 bai Czochralski [5]. Kim cwong duoc téng hop 1an diu tién
vao nam 1955 boi Bundy va cong su [1,6]. Nhiéu loai da quy nhur tinh thé spinel (MgAlL,Q,) va
rutile (TiO,) ciing di dwoc téng hop.

Hién nay, d4 quy tong hop c6 mét thi truong rong 16n, chung cling duoc dung nhiéu trong
linh vuc dién tu. Su phat trién tinh thé emerald boi phuong phap flux da tao nén b suu tap veé


mailto:suonghtn@cntp.edu.vn

H6 Thi Ngoc Suong, Nguyén Thj Luong, Phan Thi Hong Thay, Lé Ngoc Huyén

d4 quy nhan tao [3,7,8]. Hau hét cac phuong phap trén déu duoc thuc hién & 4p suat va nhiét do
cao hay & nhing diéu kién dac biét khac nghiét khac [9,10].

P4 quy nhan tao hién ludn 1 dé tai thu hat s chi ¥ cua rat nhiéu nha khoa hoc, dia chat
hoc va ngoc hoc trén thé giGi, véi mong muén cé thé thay thé dugc nguon d4 quy tu nhién. Tai
Viét Nam, hau hét cac tap doan d4 quy noi tiéng hay cac cong ty d4 quy vira va nhé chi ding lai
¢ viéc khai thic va gia cong da quy tu nhién, con cic loai d4 quy nhan tao thuong dugc nhap tir
nude ngoai nhu Phap, My, Brazil va An P... Thi truong da quy nhan tao con phu thudc nhiéu
vao nudc ngoai vi viéc san Xuat ¢a quy nhan tao tai Viét Nam van con han ché.

2. VAT LIEU VA PHUONG PHAP
2.1. Hoéa chit, dung cu va thiét bi
Céc hoa chat, dung cu va thiét b sir dung bao gom:

Bdng 1. Nguyén liéu su dung.

STT Nguyén lidu Cong dung Xuét xu
1 Bot thay tinh Flux Trung Quéc
2 MoO; Flux Han Quéc
3 V,0s Flux Han Quéc
4 Fe,0; Tao mau Trung Quéc
5 CuO Tao mau Trung Quéc
6 TiO, Tao mam két tinh Viét Nam
7 Zn0O Tao mam két tinh Trung Québc
8 ZrSio, Tao mam két tinh Nhat Ban

- Cdi va chay nghién, can 2 s, ti sdy, 16 nung.
2.2. Chuan bi phéi liéu

Phéi ligu gom bot thiy tinh, ZrSiO,, TiO, ZnO, Fe,03, CuO, MoO;, V,0s dugc cin chinh
xac va phoi tron voi cac ti 1€ khac nhau, sau do6 duge dua vao coi nghien tay va nghien trong
thoi gian 1 gio nham muc dich lam tang do min va dong nhat phoi li¢u, Hinh 1.

2.4. Phwong phap phén tich

San phdm da quy sau khi ra khoi 16 nung duoc dem do ty trong, do do cing, chup XRD,
SEM dé xac dinh thanh phan va cau trac tinh thé.

Cau tric vat Ii@u dugc xac dinh bai phuong phap XRD, bé mat vat liéu duoc do SEM, do
cang, chiét suat...tham dinh boi céng ty vang bac da quy.
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Bang 2. Phéi liéu duoc chuan bi.

ML Botthuy tinh | ZrSi0, | TiO, | ZnO | Fe,03 | CuO | MoO; | V,0s
(9) (9) (9) (9 (9) (9 (9 (9)
M, 93 5 - - - 2 - -
M, 91 7 - - - 2 - -
Ms 86 12 - - - 2 - -
M, 80 - 9,5 9,5 - 1 - -
Ms 89,5 - 0,5 - -
Mg, Moa 93,5 - 0,5 - -
M7, Mya 93,5 - - ) ]
Ms 94 - - 1 -
Ms 94 - - - 1

Hinh 1. Quy trinh thuc nghiém téng hop dé quy.

3. KET QUA VA THAO LUAN
3.1. Dic tinh nguyén li¢u

Bot thay tinh dugc chuan bi véi thanh phin héa hoc theo Bang 3.

O day B,0; co6 thanh phan rat |6m 1am cho thuy tinh dé chay va dong vai tro 1a “flux”. PbO
c6 ham lugng rat nho, an toan trong ché bien va su dung.

Ngoai bot thuy tinh, céc loai héa chat nham muc dich tao mau va déng vai tro xiic tac két
tinh cling dugc sir dung dién hinh 1a cac chat nhu ZrSiOy4, TiO,, ZnO, Fe,03, CuO, M0oO3, V,0s.
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Bang 3. Thanh phan hoa hoc cuaa bot thay tinh.

S6 thu ty Oxit Thanh phan (%)
1 Al,O, 12,30
2 B,0; 7,83
3 Si0, 55,00
4 PbO 0,01
5 Na,O 4,42
6 CaO 10,30
7 Oxit khac 10,14

s 1s 25 3s as ss 65 75
degrees 2Theta

Hinh 2. Két qua do XRD cuiia mau thuy tinh.
3.2. Qua trinh hinh thanh tinh thé
3.2.1. Anh hwong cua ZrSiO4 dén qud trinh hinh thanh tinh thé

Cho ZrSiO, véi nhiing ti 1& khac nhau (5 - 12%) vao phdi lidu. Sau khi nung & nhiét do
1120°C va thoi gian luu nhiét 1a 1 gio 30 phut, két qua cho thdy miu chua dat. Cu thé 1a cac
mau My, M, Ms chua dat vé do bong, bé mat vat lidu co bot khi, c6 xuat hién nhitng dém tring
nho rai rac khap bé mat va trong long vat liéu. Két qua duoc thé hién trén Hinh 3. O nhiét do
cao, khi phdi liéu nong chay thi ZrSiO, s& tan hét trong khdi thiy tinh nong chay va s& két tinh
lai khi 1am nguoi, do d6 cac mau c6 cac dom trang nho li ti. Mau M; duoc chon cho cac khao sat
tiép theo. Khi ting nhiét do 1én 1130°C, thoi gian luu van giir nguyén thi vat liéu c6 do bong
cao, tuy nhién s6 lwong dém mau tring gilr nguyén (Hinh 4b). Khi nhiét d nung duoc gitr ¢
1120°C va thoi gian luu duoc ting 1én dén 2 gio 30 pht, két qua van chua dat vé chit luong,
dugc thé hién trén Hinh 4c. Cu thé thi dém trang nho xuat hién voi mat do cao hon nhung
khong phat trién vé kich thudc.

. Nhu véy, khi tang nhiét do nung hay thoi gian luu thi két qua van chua duoc kha quan. Voi
ket qua nay da ket tinh hinh thanh khong dep, d6 tham mi chua cao. Nghién cuu tiep theo s¢
hudng dén sy hinh thanh tinh thé caa TiO,, ZnO.

3.2.2. Anh huong cua TiOy, ZnO dén qud trinh hinh thanh tinh thé

O day TiO,, ZnO dugc st dung dé 1am xic tac két tinh. Nhiét do nung ¢ day 1a 1110°C,
thoi gian Iuu nhiét 1 gio 30 phat. Khi cho TiO,, ZnO vao vai ti 1€ 1:1, két qua cho thay My, véi

4



Nghién ctru téng hop da quy nhén tao tir bét thay tinh

a.

Hinh 4. Khao sat mau M v6i nhiét d6 nung va thoi gian luu khac nhau. a) T=1120°C, t,,= 1 gio 30
phit, b) T=1130°C, t,= 1 gior 30 phut, ¢) T =1120°C, t,,,= 2 gid 30 phut.

bé mit c6 bong den xuét hién day dic, s6 lugng bong rat nhiéu, béng xanh den xen 1an. Mg Vi
bé mat san pham thu duoc bong rat nhiéu, nhat hon, tuy nhién san pham con duc, chua bong
(Hinh 5a). Tiép tuc khao sat véi ti 1& TiO, va ZnO 1a 1:5, két qua thu duoc kha quan hon. Cu
thé, bé mit Mg, My xuét hién nhitng bong trong sudt xen 13n vai nén thuy tinh c6 mau tring sita,
bé mat san pham bong (Hinh 5b). Tir két qua trén, Mg, M7 duoc sir dung cho khao sat tiép theo.
Khi néng thoi gian luu nhiét 1€n 3 gio 30 phut nham muc dich phat trién kich thudc tinh the, két
qua thu duoc the hién trén Hinh 5c. Tai day, Mea, M7a véi bé mit ¢ bong 16n [€n rd rét, nén
thiy tinh mau trang sira con lai rat it. Voi két qua nay, Mga duoc chon dé dem phén tich xac
dinh cu trac. Khao sat tlep theo s& khao sat dén qua trinh hinh thanh tinh thé cta V,0s, M0Os.

3.2.3. Anh hwong cia V,0s, MoOs dén qud trinh hinh thanh tinh thé

~ Khi thay TiO, bang MoOs, V,Os thi két qua khong dat. Cu the, Mg va M Xuét hién nhiing
dom trang nhu truong hop cua ZrSiO,4 ban dau. Két qua duoc thé hién trén Hinh 6.

Nhu vay, véi viée nghién ciru dé quy — da két tinh thi viéc st dung TiO,, ZnO dé lam xic
tac ket tinh Ia hi¢u qua nhat. Qua thoi gian nghién ctu, san pham thu duoc c6 do trong, do bong
cao, mau sac dep, dugc dem di phan tich bdi cac phuong phap SEM, XRD...

3.3. Pic tinh cia san phim

Tir két qua trén, mau Mg thu dugc véi diéu Kién Iuu nhiét 3 gio 30 phit, dugc dem di xac

dir)h C4u truc bang phuong phap XRD, SEM va dugc dua vao kiém dinh d4 quy. Két qua duoc
thé hién trong Hinh 5, Hinh 6.
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a. M,

C. Mea

Hinh 5. Sir dung TiO,, ZnO lam xtc tac két tinh. @) Ti0,:Zn0 = 1:1, T=1110°C, t,.,= 1 gio 30 phiit,
b) Ti0,:Zn0 = 1:5, T=1110°C, t,,= 1 gio' 30 phiit, ¢) TiO»:ZnO = 1:5, T=1110°C, ty,.= 3 gicr 30 phiit.

Hinh 6. Anh huong cia V,0s, M0oO; dén qua trinh hinh thanh tinh thé.

So sanh v6i phd XRD cia mau thiy tinh ban dau, két qua trén Hinh 7 the hién san pham 1a
pha v6 dinh hinh, bén canh d6 xuat hién vai dinh, thé hién c6 su xuat hién tinh thé.

Commander Sample ID (Coupled TwoThata/Theta)

)
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Hinh 7. Phé nhiu xa XRD.
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Hinh 8. Anh chup SEM.

Anh chyp SEM (Hinh 8) cho thdy pha tinh thé c6 t6n tai va phan bé déu trén nén pha thay
tinh nhu mot thé thong nhat.

Két qua ching to trén bé mat co xuat hign tinh thé nhung phat trién tinh the vé chiu sau
con it do thoi gian luu con ngan. Vé6i két qua nhu vay, san pham dugc dem gia cong va duoc su
dung trong linh vyc trang stcc (Hinh 9).

Hinh 9. San pham sau gia cong.

4. KET LUAN

Trong bai viét ndy, san pham tao ra la d4 két tinh, dwoc tong hop bang phuong phap két
tinh tir pha thiy tinh co s6. San pham dwogc tong hop & diéu kién nhiét do nung 1a 1110°C, thoi
gian luu nhiét 1a 3 gio 30 phat. O day, cac oxit TiO,, ZnO dugc sir dung dé lam xtic tac két tinh.
San pham c6 xuat hién pha tinh thé, tuy nhién chiéu sau tinh thé phat trién chwa du do thoi gian
luu nhiét con ngz“in. Dé tai duoc thuc hién & didu kién con han ché nén két qua dat chua cao. D&
tai nén dugc nghién ctu tiép dé c6 két qua hoan thién hon.
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ABSTRACT
SYNTHESIS OF GEMSTONES FROM GLASS POWDER
Ho Thi Ngoc Suong’, Nguyen Thi Luong, Phan Thi Hong Thuy, Le Ngoc Huyen
Ho Chi Minh city University of Food Industry
“Email: suonghtn@cntp.edu.vn

Diamond (C), ruby (Al,Os:Cr), and emerald (BezAl,SisO15:Cr) are well-known gemstones.
The gemstones are highly valued due to their transparency, hardness and beauty...Besides, there
are many special types of crystalline rock due to their transparency and beauty. In this paper,
synthesis of gemstones from glass powder for making gemstones that are highly valued, usually
used for jewelry. Their characteristics were analyzed by X — ray diffraction (XRD), scanning
electron microscope (SEM) and were tested by jewelry company.

Key words: Synthetic gemstones, ruby, sapphire, emerald, synthetic methods.
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