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TOM TAT

Trong bai bao nay, céc tac gid dwa ra mot sé két qua nghién ciu vé thach anh Viét
Nam & viing nhiét d6 cao cling nhw nhiét do thap. o] vung nhiét d6 cao la cac dwdng cong nhiét
phéat quang tich phan (TL- intergral glow curve), phd nhiét phat quang dich chuyén quang (PTTL
—spectra) tai viing nhiét dd 110°C, phd nhiét phat quang (TL- spectra) viing 220°C, 325°C va
375°C. Ving phd dac trwng clta thach anh tw nhién & nhiét d6 cao 1a 380nm va 470nm. V&i
phép do duwdng cong nhiét phat quang dich chuyén quang (PTTL) va phd PTTL & vung nhiét do
thap da xac dinh dwgc phd clia mau thach anh cé khuéch tan Na ving nhiét do 200K la birc xa
380nm, blrc xa nay la do s tai hgp gilra dién t&r va 16 tréng tai tam [AlIO,] ... T cac két qua thu
dwoc, cac tac gid dwa ra cac nhan xét vé tam phat quang trong phat quang cwéng birc cla
thach anh Viét Nam.

ABSTRACT

In this paper, the authors present a number of results of a study on Vietnam quartz at
high and low temperatures. At high temperatures, there exist thermoluminescence glow curves
(TL-intergral glow curve), phototransferred thermoluminescence spectra (PTTL-Spectra) at the
temperature range of 110°C and thermoluminescence spectra (TL-Spectra) at 220°C, 325°C
and 375°C. The region with characteristic spectrum of natural quartz at high temperatures is in
the wavelength range of 380nm and 470nm. With the measurements of the PTTL and PTTL
spectra at low temperatures, common form of quartz diffusion of Na at the 200K, with a
wavelength of 380nm, have been identified. This emission is caused by the recombination
between electrons and the holes at the center [AIO4] - ... With these results, some remarks on
luminescent centres in Vietnam quartz will be made.

1. Pat van dé

Nhitng nim gan ddy, hau hét cac nghién ctru & nhiét d6 phong va thap hon nhiét
do phong thi mot s6 tim quang hoc trong thach anh ty nhién chua dugc phat hién. Vi
vdy, ¢ rat nhiéu cac cong trinh cong bd chua dugc théng nhat voi nhau [1], [7]. Dé
danh gia chinh xac cac nién dai phai hiéu rd su ton tai cac tim quang hoc trong céac
khoang vat. Pac biét, dbi vé6i thach anh 1a mot khoang vat phé bién, c6 ciu trac tinh thé
6n dinh.

Trong thuc t& khong ton tai tinh thé thach anh c6 ciu triic 1i twéng ma trong tinh
thé thach anh ludn ton tai cac khuyét tat riéng vé cAu tric cling nhu chira dung céac ion
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la. Nhiing ion nay chiém & vi tri thay thé, mot sb chiém & vi tri dién ké trong tinh thé.
Céc tinh chat quang cua thach anh dugc xac dinh boi cAu trac that hodc khuyét tat cua
n6. Kiéu va tan sd xuét hién cia cac khuyét tat trong thach anh bi anh huéng boi nhiing
diéu kién riéng cua sy hinh thanh. No6i chung c6 khoang 20 loai khuyét tat da dugc phat
hién trong thach anh tu nhién thong qua cac phuong phap nhu: ESR, phé IR, phd OA
hoac TSL... [2], [6].

Trong thach anh luén chira nhiéu tap chit, trong d6 dugc quan tam la tap Al3+,
tao thanh 3 tAm lién quan dén no: [AIO/M ']’ [AlO4/H"; [AlO4/h™]°. Vi M va h lan
luot 1a cac kim loai kiém va 15 tréng c6 trong mau. [AI0O4/M]°; [Al04/h™]° hai loai tAm
nay co thé dugc xac dinh qua phd IR va ESR [2]. Nhu vay chinh céc tap chat noi trén da
tao thanh cac tdm bay va tdm tai hop trong thach anh. Su khac biét giira thach anh va
cac vat liéu co tinh chat TL khéc 1a sy xuét hién cac nguyén t6 dién k& (M, H') trong
thach anh va tir day xuét hién cac tim biy mdi trong qua trinh chiéu xa..
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Hinh 1. Céu tric cdc tém khuyét tdt hinh thanh do su thay thé ion AP vao Vi tri cua Si*t:
tam [A1O /M)’ lién ét véi ion kim logi kiém (a), tam [AIO/H']’ lién két véi H', tam [A10,/h"]° lién
két voi 16 trong [3], [4].

2. Thye nghiém

TAt ca cac mau thach anh (khong mau) déu duoc 1iy tir mé da quy Quy Hop tinh
Ngh¢ An - Viét Nam. Cac mau duoc chuin bi nhu sau:

- Céc tinh thé thach anh dugc 1am sach bé mit. Sau do cit chon phﬁn sach nhat.
Cit cac mAu thanh tAm nho c6 kich thude trong duwong nhau va theo cac phuong khac
nhau cua tinh thé (phwong song song va phuong vudng goc véi truc c).

- Cac mau duoc rira sach bang dung dich kiém va con Etylic 96%, sdy kho &
nhiét do 40°C trong 1 gid. Mau dugc chia lam nhiéu phén va dugc xur ly ¢ cac nhi¢t do
khac nhau (khong xir 1i nhiét, xir 1i nhiét dén 600°C, 900°C, 1000°C) trong 1 gio.

* Déi voi cdc mau khuéeh tan Na:

Céc mau thach anh tu nhién di chon loc va dugc cét theo phuong vudng goc véi
truc c. Sau d6 mai nhan va danh bong tao thanh cic mau cé kich thudc (2x8x8) mm’.
Sau do6 rtra sach, séy kho & nhiét d6 40°C trong 1 gio. Cac mau duoc chia thanh cac
nhom:

+ Nhom thir nhat QO: nung dén nhiét d6 500°C va @ ¢ nhiét do do trong thoi
gian 24 gio. Sau d6 1am ngudi tir tir xudng nhiét d6 phong.
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+ Nhom thir hai QC: khuéch tan natri vao véi su hd trg cua dién truong. Ngué)n
ion Na" dugc lay tir mudi NaCl, mudi nay dugc nghién nho. Thoi gian G 24 gid ¢ nhiét
do 500°C véi dién truong 1000V/cm. Sau do mau lam ngudi tur tir Xuéng nhiét do
phong.

+ Nhém thr ba QK: cubn hut ion Na' ra khoi tinh thé hay con goi 1a H- swept.
Mau nay lam giéng miu QC nhung trong qua trinh nung u khong dwa mubi NaCl vao.

- Po duong cong TL va phd TL: cic miu sau khi xtr li, duoc chiéu xa tia X
(40KV, 20mA, 20 phut) tai nhiét d6 300K. Tién hanh ghi nhan dudng cong TL va phd
TL (hinh 2, 3, 4, 5, 6, 7).

- Po duodng cong PTTL, phd PTTL: cac mau sau khi duoc chiéu tia X tai nhiét
d6 300K, sau d6 1am lanh dén 80K va chiéu thém Uv tir dén qua ctra s6 thach anh trong
thoi gian 4 phat. Tién hanh ghi nhan dudng cong PTTL va phd PTTL (hinh 8, 9,
10, 11).

3. Két qua va thao luin

3.1. Po dwong cong TL, phé TL, phé PTTL ciia thach anh tw nhién & nhigt dé cao

a: Miu khong khuéch tan
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Hinh 2. Duong cong TL cua thach anh ty nhién:  Hinh 3. Duong cong TL cua thach anh tw nhién:
(a) mau khong khuéch tan, (b) mau khuéch tan, (a) mau khong xur Ii nhiét, (b) mau xu Ii dén
(¢) mdu H- Swept 600°C, (c) mdu xir li nhiét @én 900°C, (d) mau xir
li nhiét dén 1000°C

Tir hinh 2 va 3 cho thdy duong cong TL giira cac mau c6 khuéch tan Na vao, ra
va khong c6 khuéch tan Na c6 sy khac nhau. Didu nay c6 thé 1i giai 1a do lugng Na
trong mau di lam thay d6i dang cua dudng cong. D6i v6i cac mau ¢o xtr 1i & cac nhiét
d6 khac nhau thi dang ctia dudng cong khong thay doi nhung cuong do thay doi ti 1¢ véi
nhiét d§ nung u.

Trén co s nhimg dudng cong TL tich phan, ching tdi tién hanh do phd TL tai
cac vung 110°C, 220°C, 325°C va 375°C cta méu thach anh khéng xir li nhiét. Riéng
dbi v6i dinh 110°C d& dang mit vi thoi gian gitta chiéu xa va do dac 16n, nén muén do
duoc phd dinh nay thi phai st dung phwong phap PTTL ¢ nhiét d6 cao.
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Hinh 4. Phé PTTL ¢ ving 110°C mdu thach tur Hinh 5. Phé PL vimg 220°C mdu thach anh tur
nhién khong xu li nhi¢t nhién khong xir li nhiét
0.8
0.8
3 0.6
B 0.6 é
f >
£ 0.4 ©-
2 RS
- =
E“ 2 02
g 024 (&)
@)
00 00 v T v T v T v T v T
: 300 i 3;0 i 4(')0 i 4é0 i 560 i 5;0 300 350 400 450 500 550
Budc séng (nm) Budc séng (nm)
Hinh 6. Phé TL ¢ viing 325°C mau thach tw nhién Hinh 7. Phé PL ving 375°C mau thach anh tw
khong xu Ii nhiét nhién khong xit Ii nhiét
Phan tich cac pho thu dugc ching t6i nhan thay:
- Phé ¢ ving 110°C thi thu dugc hai ving phd c6 cuc dai khoang 380nm va
470nm.

- Ph6 ¢ ving 220°C van con xuat hién hai ving ph6 380nm va 470nm.

- Khi nhiét d6 1én dén 325°C , 375°C thi vang phd 380nm dan bién mét chi con
dac trung vung 470nm.

Tir day chung toi dua ra nhan xét: dinh phd déc trung cua thach anh tu nhién &
vung nhiét do cao 13 ving 380nm, 470nm va khi nhiét d6 cang Ién cao thi dinh pho dich
tir 380nm dén 470nm.
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3.2. Po dwong cong PTTL va phé PTTL ciia thach anh tw nhién & nhigt d¢ thip

* Po dwong cong PTTL ciia thach anh tw nhién Viét Nam & nhigt d¢ thip
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Hinh 8. Puong cong PTTL ciia thach anh tir Hinh 9. Duong cong PTTL cua thach anh ty nhién:

nhién: (a) mau khong khuéch tan, (b) mau (@) mdlf khong xu li n/’ziét, (b) mau Xﬂ’ff dén 600°C,

khuéch tan, (c) mau H- Swept (c) mau xir Ii nhiét dén 900°C, (d) mau xi Ii nhiét

dén 1000°C

Tir cac két qua do duoc ching t6i co cac nhan xét sau:

+ Pbi v6i cac mau thach anh tu nhién (khéng khuéch tan) xuét hién rat rd hai
dinh 200K va 230K. Véi mau H-swept dinh 230K ting manh so véi dinh 200K, véi
méu khuéch tan Na vao thi dinh 200K ting manh so v&i 230K. Cac két qua nay kha phu
hop v6i cac nghién ctru cuia A. Halperin va E. W. Sucov.

+ Pbi v6i mau thach anh tu nhién c6 xu 1i nhiét thi hai vung luu y 1a 200K va
230K, birc xa phan b thanh cac dai hep va kha d6i xtmg trén truc nhiét do, diéu nay thé
hién sy phan bd gan nhau ciia cac bay trong mién nhiét do nay. Cac dinh PTTL déu tang
theo nhiét d6 xir Ii trudc d6, rieng ddi véi cac miu da xur li nhiét dén 1000°C thi dinh
230K dich vé khoang 220K.

Tir nhitng nhan xét trén ching t6i quyét dinh tién hanh do phd PTTL ¢ ving
dinh 200K ddi véi mau co khuéch tan Na vao va phd PTTL ¢ ving 220K ddi v6i mau
xir 1i nhiét & 1000°C trong thoi gian 1gio.

* Do pho PTTL ciia thach anh tw nhién Viét Nam & nhiét dp thip

Tir két qua do phd PTTL cua mau thach anh ti nhién c6 khuéch tan Na vao,
chung toi c6 nhan thay phd thu duoc ¢ ving 200K 1a ving 380nm va kha phu hop véi
cac nghién ctru cia A. Halperin va E. W. Sucov. Tir ddy chung t6i dwa ra co ché ciia
dinh 200K nhu sau:

+ Khi chiéu tia X vao mau tai nhiét 46 khoang 300K, trong miu xuat hién cac
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dién tir va 15 tréng. Tam [AlO4/Na]’ co sin trong mau s& bt 15 tréng va tré thanh
[AlO4/Na]'™:
[AlO4/Na]’ + h — [AlO4/Na]

Do nhiét do chiéu xa 1a kha cao nén cac ion Na' s& nhan du nang luong dé thoat
khéi tam, dich chuyén doc theo truc ¢ va lai g?m vi tri cia Si ¢ doc theo truc nay, tam &
trén s& tro thanh tim [AlO4/h]° :  [AlO4/Na]” — [AlO4/h]” + Na*

+ Ha nhiét d6 ctia mau xudng 80K, cac ion Na” s& dung lai va dinh x{r & gan vi
tri ctia Si nao d6 va tao thanh biy bat dién tir [SiO4 /Na]” bén viing: [SiO4] + Na —
[SiO4/Na]”
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Hinh 11. Phé PTTL 6 ving 220K ciia mdu
thach anh tw nhién xv li nhiét & 1000°C
trong thoi gian 1 gio.

Hinh 10. Phé PTTL ving 200K mau thach anh
tw nhién co khuéch tan Na vao

+ Chiéu UV vao mau ¢ nhiét d6 80K, cac dién tir & biy sau dugc giai phong, bi
bit & cac by dién tir va bdy nay trd thanh tim [SiO4/Na]’: [SiO4/Na]” + e —
[SiO4/Na]’

Tir két qua do phdé PTTL ¢ vung 220K cua méu thach anh c6 xir li nhiét &
1000°C trong 1 gio cho thay phd PTTL & ving 220K 1a ving 440nm. Diéu nay cho thy
dinh 220K khong phai 1a do sy tai hop giita dién tir va 16 tréng tai tim [AlO,], vi hau
hét cac nha khoa hoc trén thé gioi déu cong nhan buc xa 380nm trong thach anh tu
nhién c6 duoc 1a do su tai hop dién tir va 15 tréng tai tim [AlO4]". Hién nay, cac cong bd
vé dinh 220K theo chung t6i duoc biét thi chi bang phuong phap EPR [5] nguoi ta méi
khallng dinh khi thach anh ty nhién dugc nung G dén 1000°C trong 1 gio thi xuét hién
mot khuyét tat X nao d6 chua biét. V6i didu kién cua chung t6i khi tién hanh do phd
PTTL ¢ vung 220K thi xuit hién phd ving 440nm. Tir day ching t6i c¢6 thé dua ra nhan
xét: birc xa phat ra ¢ ving 220K khéng phai 1a do cac tim [AlIO4/M ], [AlO4/H%;
[AlO4/h™]° ma do mot khuyét tat riéng nao do va didu nay chi c6 thé xuét hién khi mau
dugc u dén 1000°C.
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4. Két luan

- Pinh phd dic trung cua thach anh tuy nhién ¢ ving nhiét do cao, 1a ving
380nm, 470nm va khi nhiét d6 cang 1én cao thi dinh pho dich tir 380nm dén 470nm.

- V6i phép do PTTL ¢ nhiét do thap, chung t6i di xac dinh dugce phd ctia mau
thach anh tu nhién c¢6 khuéch tan Na & vung 220K 1a buc xa 380nm, burc xa nay 1a do su
tai hop gitra dién ttr va 16 trong tai tim [AlO4 ] Tir d6 chung toi da dwa ra co ché cua
dinh 200K d6i v&i mau thach anh tu nhién.

- Pbi v6i mau thach anh ty nhién ¢ xir i nhiét dén 1000°C, mau nay co su khac
biét so véi cac miu thach anh ti nhién khong xtr li nhiét, xir 1i nhiét 600°C, 900°C, @6 1a
dinh 230K bi dich vé khoang 220K. Vi vay chiing t6i tién hanh do pho ving 220K dbi
v6i mau c6 xur li nhiét &én 1000°C va thu dugce phd ving 440nm. Theo ching toi thi
dinh 220K khéng phai 1a do sy tai hop gitra dién tir va 13 trdng tai cac tim AlO/M 1%
[AlO4/H1; [Al04/h"]° ma do mot khuyét tat riéng nao dé, diéu nay chi c6 thé xuét hién
khi mau duge u dén 1000°C.
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