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KET QUA BUGC PAU NGHIEN CUU CONG NGHE
XU LY NHIET ZIRCON VIET NAM

I. MG PAU

Viét Nam c6 tiém ning kha phong phu vé cac
loai da quy, trong d6 c6 nhicu loai da ban quy khac
nhau nhu zircon, thach anh, peridot,... Tuy vy,
trong sO cac san pham khai thac dugc, loai ¢6 thé
ché tac dé s dung ngay lai rat han ché. Phan 16n
nguyén li€u khai thac tir cac mo déu co chat luong
thap hodc khong dat chat luong thuo’ng pham. O
cdc nudc 6 cong nghé da quy phat trién, da quy
khai thac tr cic mo d€u phai trai qua qua trinh xtr
Iy dé nang cap chat lugng bang cac phuong phép
khac nhau trude khi dua vao su dung.

Trén thé giéi cac phwong phap xir Iy da quy
duoc chia thanh ba nhom [4, 6, 10] :

- Céac phuong phap xir 1y nhiét,
- C4c phuong phép chiéu xa,
- C4c phuong phép xir Iy hoa chat.

Trong sb cac phuong phép trén, phuong phap
xtr Iy nhiét dugc sir dung nhiéu nhat [10]. Bai bao
trinh bay nhing két qua budce dau nghlen clru cac
tinh chit ngoc hoc va chit lugng ngoc cua zircon
Viét Nam, trén co s¢ do xay dung quy trinh cong
nghé xtr Iy nhiét nang cap chat lugng chiing.

II. CAC TINH CHAT NGOC HOC CHUNG
CUA ZIRCON

Zircon la thanh vién duy nhat trong nhom neso-
silicat dugc st dung lam da quy, c6 cong thic hoa
hoc ZrSiO,. Zircon két tinh ¢ hé 4 phuong, dang
tinh thé quen thuong gip 1a thap doi 4 phuong.
Trong thanh phin cta zircon luén ¢6 mat hafnium
v6i ham luong dao dong tir 1 dén 4%. Ngoai hafni-
um, uranium va thorium ciing thuong c6 mat trong
cAu tric cua zircon. Chinh hién tuong "tu chiéu xa"
do su phan rd cua cac nguyén tb phong xa di dan
dén su pha huy cau tric tinh the cla zircon va la
nguyén nhan bién ddi cac tinh thé zircon thanh mot
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loai thay tinh dang huo’ng Qua trinh nay dién ra
trong mét khoang thoi gian dia chit rit dai. Loai
zircon chju sy phan huy cau truc nhu vdy dugc dat
tén la zircon "metamict". Theo mirc d§ pha hiy cau
trac tinh thé zircon duoc chia thanh :

e Zircon "cao", 1a loai zircon it hodc khong bi
bién ddi cau trac t1nh thé. Loai nay rat thich hop dé
lam da quy.

e Zircon "trung binh", c6 mic do bién doi
trung binh.

_ Zircon "thép", c6 muc do biér; ddi cao nhit,
cau truc tinh thé cling nhu tinh chat vat ly da bi
bién doi hoan toan.

Zircon la mot khoang vat kha néi'tiéng do su cd
mat khap noi ciia no6 trong vo Trai Dat.

Céc loai zircon trong subt c¢6 mau khac nhau
dugc dung lam da quy, nhung loai mau lo, khong
mau, ndu d6 va ndu vang duoc su dung nhi€u nhat.
Zircon mau ndu phét do hodc vang rat pho bien
trén thi truong da quy nhung dat nhat va dep nhat
chinh 1a zircon mau lo. Cac loai zircon mau khac
(vang, luc, héng, tim) doi khi ciing c6 mat trén thi
truong (anh I).

Zircon duoc ding lam da quy c6 cac tinh chit
ngoc hoc nhu trong bdng 1 [1, 4,7, 9].

Céc tinh phétw cua zircon thay 7d6i r0 rét theo
trang thai bién doi cau tric tinh thé dudi tac dung
phong xa tu nhién.

III. KET QUA NGHIEN CUU CONG NGHE
XU LY NHIET ZIRCON VIET NAM

1. Pic diém ngoc hoc ciia zircon Vigt Nam
Theo cac két qua phan tich cta chung t6i va
mot so tac gia khac, thanh phan hoa hoc va cac dac

diém ngoc hoc cua zircon tur mot ) vung mo cua
Viét Nam dugc dua ra trong cac bdang 2 va 3 [8].



« Anh 1.
Khoang vt zircon
voi cdc mau
khac nhau

Bdng 1. Cac tinh chét ngoc hoc cua zircon

Loai tinh chat Noi dung tinh chét
Thanh phan ZrSio, (+Hf, Fe, Th, U), silicat zirconium
Hg¢ tinh thé Bon phuong
Mau sac Khong mau, lo, tim, vang, vang nau, da cam, do, nau, nau do va luc
Do trong suot Trong suot, duc, khong thau quang
Dang quen Cac tinh thé dang lang tru c¢6 hai dau dang ludng thap
Ty trong 3,90 dén 4,8
Do cung 6,5 dén 7,5
Chiét suat Cao, thuong 1,92-1,98. Theo cac van li¢u 1,78 - 2,01
Ludng chiét Cao, 0,04-0,06
DPic tinh quang Mot truc

Do tan sac chiét suat

Manh, 0,039 cho tat ca cac bién loai

Pa sac

Kha manh trong cac loai zircon mau dam. Zircon mau lo : xanh da troi dam
dén khong mau hoac xam phdt vang. Cac mau khac : cung mot mau nhung cé
tong dam nhat khac nhau

Phat quang

Thuong tro, loai mau vang mu tac va vang da cam c6 thé phat mau sac khac
nhau dudi séng ngin cuc tim, loai mau vang xin c6 thé c¢6 lan quang dudi
song dai. Dudi tac dung lau dai cia tia cyc tim manh, mot vai loai zircon
khong mau c6 thé tré lai mau nau ban dau

Pho hap thu

Co6 rat nhiéu dai va vach manh dac trung cho pho hap thu do TR

Ché tac

Ché tac hinh oval va tron kiéu hon hop (phan trén la kiéu kim cuong va phan
dudi 1a day tang) 1a kiéu mai giac (facet) thuong gap nhét, mic du kiéu ché tac
zircon ciing ¢ khi dugc su dung. Zircon can ché tac sao cho hiéu ng nhan
d6i it thiy nhat néu khong né s& bi mo (kém trong).

2. Co ché tao mau cuia zircon

Trong ty nhién zircon c6 thé c6 nhidu mau va
sic mau khac nhau, tir khong mau, lo, tim, vang,
vang nau dén da cam, do, nau, nau do va luc. Trong
sO cac mau trén, ¢ gia tri nhat 1a mau xanh lo, tuy
nhién zircon mau lo ty nhién lai kha hiém. Trong
cac m6 & Viét Nam da phan zircon ¢6 mau nau, ndu
do, vang, vang nau, khong mau... (bang 3).

Mau cua zircon vira dugc tao ra do cac ion
uranium, vua do sy pha hiy do phong xa. Cac ion
U™, ¢6 ban kinh kha 16n gidéng nhu cac ion Zr*, s&
thay thé Zr*" trong cdu truc zircon va tao ra mau lo
cua zircon tw nhién chua xu ly nhi¢t. Theo thoi
gian dia chét, uranium s& trai qua qué trinh phan ra
phong xa, dan dén sy hinh thanh cua cac tim pha
huy (t&m mau, hinh 1). Céc tdm mau nay chinh Ia
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nguyén nhén tao ra cidc mau ndu dé va cdc mau

Bang 2. Két qua phan tich thanh phan hoa hoc cua
zircon mét so vung cua Viét Nam

khac cta zircon chua xtt 1y (dnh 2) [1, 2, 6].

L . Thanh phan Khu vyuc
Ph6 hap thu cua zircon mau niu do duogc thé (%) Pleiku ba Lat Ba B¢
hién trén hinh 2a, trong d6 ta thiy déu khong co .
céc vach phé manh dic trung ctia zircon dién hinh. SIO; 32,48-35,97 33,02-34,09 37,08
o Al,O; 0-0,09
Hau hét zircon mau do, do da cam, do nau va MgO 0-0,01
do6 tim dugc gan trén hang trang stitc déu chua qua Zr,03 62,71-66,64 62,36-66,67 61,04
xu 1y nhiét. Loai zircon nay tim thay nhiéu & Sri HfO, 0,5-1,33 0,53-0,96 1,79
Lanka, Thai Lan, Cambodia va Vié¢t Nam [1, 4, 9]. Téng  98,25-102,14 99,38-100,01 99,91
Loai zircon mau nau dé tir khu vuc nay cung cap
Bdng 3. Bac diém ngoc hoc va chét Iwong zircon mot sé mé cua Viét Nam
. Dia di¢m
Tinh chat — : . —
i eha Ngoc Yéu BiénHO BonDrang SonDién  SaVé  DPaBan  Lac Son
. . Léllllg tru 4 Léﬁg tru 4 Langtru4 Langtru4 Ling tru ;
Hml} dang tinh phuong, PRYONE N anh vo phuong, phuong, Manh tinh Phuong,
thé manh v& ngan, 2 X ~ . ~ 2 chép, song
; manh v&@  manh v& thé .
chép tinh
A a s Yéu, ban Hoi tron Hoi bao Hoi bao £
Do bao tron R R . Yéu
tron canh canh tron tron
Kich thudc (mm) 1,5-4 2,2-4,2 1-2,5 3-5 3-4,5 3-6 1-5
. 1A Tra“ing trong, A aa A A ,
Mau sic Nim hOI}g, hongnau  Hong do Nau (‘io, 1 Nau vang o nau, p hot
vang nau vang vang
nhat
Vétva Vo s0, khong -y o Vosdo  Vosd  Voso Voso ~ Yosonua
bang phang V0 sO
Anh Thiy tinh  Kim cuong MG, kim Thuy tinh, Thuy tinh, Thuy tinh,
cuong kimcuong kimcuong kim cuong
Do cling 7 7 7,5 7 7 7 7
Ty trong 4,55 4,12 4,58 4,60 4,5 4,36-4,52
R £ Ban trong, £ z . . . Trong sudt,
Do trong sudt trong Trong suot Trong suét Bantrong Bantrong Ban trong bén trong
Béc diém bao the Bot, I:ll;ty m, Bot Hematit  Hematit Nut, bot khi
Pac tinh S, S, S, Sy Sy S A
quang hoc Dihuéng Dihuéng Dihuéng Dihuong Dihuéng Dihuéng  Di hudng
Tinh truc Itruc(+) ltruc(+) ltruc(+) 1truc(+) 1truc(+) 1truc(+) 1 truc (+)
Pa sic No Do hong Hong Hong nhat Do tim
Ne Do dacam Dacam Da cam Da cam
Phéat quang Khong Vang, yéu  Khong Khong Vang, yéu Vang, yéu Vang, yéu
Gia tri trang stc Loai C Loai B Loai C  Zirconquy LoaiB-C LoaiB-C  Loai B-C

hau hét zircon mau lo ¢6 mat trén thi truong (sau 3. Chudn bi mau

khi dugc xtr 1y nhiét).

Xu 1y nhiét, trong didu kién nhat dinh, c6 thé
loai bo cac tdm pha huy nay va khdi phuc mau lo
ban dau cua cac tinh thé zircon khi méi két tinh.
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O Viét Nam zircon thudng duoc khai thac kém
v6i saphir trong cac sa khoang (chu yéu 1a sa
khoang aluvi) tao thanh trong cac mo li€n quan véi
basalt. D6 1a cac mo & Tay Nguyén (Pak Toén, Di
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Anh 2. Zircon mau nau do Viét Nam chua xir 1y nhiét
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Hinh 2. Ph hép thy trong viing kha kién cuia zircon mau nau dé chua xtr 1y (a) va zircon mau lo sau xir 1y (b)

Linh, Pak Long), & mién Pong Nam Bo (Ma Lam,
P4 Ban, Gia Kiém) va mién Nam Trung B6 (Ngoc
Yéu) [5, 8]. Zircon mién Nam Viét Nam c6 mau tir
ndu do, ndu canh gian, vang hodc khong mau. Bé
thr nghiém cong nghé xur ly nhiét ching t6i chu
yéu tap trung vao loai zircon mau nau do, mau nau,
nau vang va khong mau, c6 do trong sudt tir duc
dén ban trong va trong sudt. Mau thir nghiém duoc
chon gdm hai 16 : 16 miu tho va 16 mau da ché tac.
Ngoai ra dé so sanh két qua chung t6i da chon thém
mdt 16 mau thd tir Campuchia.

L6 mau zircon thd cua Viét Nam duoc chon ¢
mau nau dd, nau, nau vang, kich thudc tir 2-3mm
dén 6-7mm va c6 do trong sudt khac nhau. Pay la
16 mau dugc thir nghiém déu tién, trude khi xur ly
cac 16 mau da ché tac. Tuy thudc do trong sudt,
mau lai chia thanh ba 16 A, B va C véi d6 trong
giam dan. P trong subt & ddy phan anh mirc do

pha hiy cau tric tinh thé cia zircon do hién tugng
phan 1 phong xa tu nhién. Mdi 16 mau dugc thir
nghiém véi cac quy trinh xt ly khac nhau, céc
thong s6 xir 1y khac nhau ; trén co so két qua thu
duogc sé€ lya chon quy trinh xur Iy tdi wu. Céc thong
s6 xur 1y duogc Iya chon trén co so cac két qua nghién
ctru dd duge cac nha chuyén mén cong bd.

4. Két qua xir ly

Cho dén nay zircon ty nhién da dugc thir nghiém
xir 1y bang cac cong nghé va ky thuat khac nhau,
trong d6 chii yéu 1a cong nghé xtr 1y nhiét hodc xir
ly nhiét két hop véi chiéu xa. Pa s zircon c6 mat
trén thi truong da quy thé giéi cho dén nay déu la
loai d& duogc xtr ly nhiét. Két qua nghién ctru thu
nghiém cho théy loai zircon c6 thé xir Iy nhiét dé
nang cép chét lugng dai da 6 déu thudc loai zircon
trung binh (mirc d6 pha hity cdu triic con chua cao).
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Loai zircon trung binh nay gip nhiéu nhét trong
cac mo va thudng cd mau nau phét do hodc da cam
(c6 tén goi 1a hyacinth). Ching c6 thé xir Iy bang
nhiét trong khoang nhiét do tir 1.000 dén 1.400°C
dé khoi phuc trang thai "cao" ban dau. Trong khi
d6 loai zircon thap (loai chira lwong tap chét phong
xa cao nhat) thi khong thé xir Iy nhiét dugc, ké ca &
nhiét do 1.450°C va trong khoing thoi gian
thich hop.

Két qua thir nghiém cac quy trinh va ché do xir 1y
khac nhau ddi voi loai zircon mau nau do cho thay :

- Ngay & nhiét do xir Iy twong d6i thip (150 -
300°C) méu sic va do trong sudt ciing da thay doi,
tuy nhién sy thay doi nay khong lam chét luong
zircon tang 1én dang ké. Cac két qua nay hoan toan
pht hop v6i cac nghién ctru trude d6 [6, 7] .

- Néu nung zircon trong médi truong khir (thiéu
oxy) trong khoang nhiét d6 cuc dai 800 - 1.000°C
v6i thoi gian tir 2 dén 4 gio thi phan 16n cac vién
zircon mau nau do s& chuyén sang mau xanh lo
(anh 3a). Nung & nhiét do cao hon hoic thip hon,
hodc kéo dai thoi gian nung déu cho két qua kém
hon (mau lo nhat hodc mat mau). Mau lo dam hay
nhat vira phu thudc vao do trong sudt cua mau ban
dau, ciing nhu vao cudng do ctia moi truong khir. Néu

Anh 3. Két qua xtr 1y nhiét zircon Viét Nam
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nung ti€p, cac vién mau lo nhat trong cac dicu ki¢n
nhu trén thi mét sO vién c6 thé thanh lo dam hon.

- Néu nung zircon trong méi trudong oxy hoa
hoac trong khong khi trong khoang nhiét d6 cuc dai
800 - 1.000°C véi thoi gian trung binh 3 gio thi
phin 16n cac vién zircon mau nau d6 s& chuyén
sang mau vang, da cam, mot s vién thanh khong
mau (dnk 3b). Do trong sudt ciia chiing ciing dwoc
tang 1én dang k& Mot sé vién mau vang, da cam
hodc d6 néu nung tiép trong méi truong khir voi cac
thong s6 xtr 1y nhu trén ¢6 thé thanh mau lo.

- Mau lo 12 mau duoc wa chudng nhat ddi voi
zircon vi vay quy trinh xir 1y nhiét t6i uu ddi véi
zircon mau nau dé Viét Nam 1a : nhié¢t 6 xu 1y cuc
dai 800 - 1.000°C, thoi gian nung & nhiét do ti da
2 - 4 gio, méi truong khir (anh 4).

Toan bd cac két qua thir nghiém xir 1y nhiét
zircon Viét Nam dugce thé hién trén hinh 3.

5. Binh lugn két qud

Nhu vay, dudi tic dung ctia nhi¢t d0 va moi
truong xir 1y, cac hiéu ing giam chat lugng do sy
phan rd phong xa c¢6 thé duogc khic phuc, ciu triic
tinh thé cta zircon c6 thé tré nén dong nhat hon,
do d6 anh, d¢ trong sudt va mau séc cua zircon s&

b) M6i truong oxy hoa



Trwoe xir ly

) Anh 4. Quy trinh xir 1y t6i wu ddi v6i zircon mau nau do
Nhiét d xtr 1y t6i da 800 - 1.000°C, thoi gian xtt 1y & nhiét do toi da 2 - 4h, mdi trudng xt Iy : moi trudng khir

dugc cai thién dang ké. Vién da tro nén bén ving
va dep hon nhiéu, lic nay n6 dugc coi 1a zircon
cao. Dé khéng dinh sy thay ddi 1o rét vé mau sic
cua zircon trong qua trinh xt 1y nhiét chiing toi da
do phd hip thu cua chung trudce (hinh 2a) va sau xir
ly (hinh 2b).

Dé kiém tra két qua xir 1y, ching t6i da giri mot
16 mau zircon Viét Nam xtr 1y nhiét tai Vién Ba quy

va Trang st Thai Lan (GIT). Két qua thu dugc la
kha giong nhau.

Ngoai ra, dé danh gia dung chéit luong cua
zircon Viét Nam, ching t6i da thu thap mot s6 16
zircon tir Campuchia va Myanma va tién hanh thuc
nghiém xir Iy & cac quy trinh twong tw. Két qua
thuc nghiém cho thy sau xir Iy chat lugng mau sac
clia ching déu ting lén dang ké. Cac 16 mau cé
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chat luong cang cao (d9 tinh khiét 16n) thi chat
luong bién d6i cang rd rang hon. Piéu nay c6 18
lién quan dén muc d6 bién d6i cua ching, véi loai
zircon it bién doi (mic d6 metamict thap) thi chat
luong sau xir 1y s& ting 1én nhiéu hon.

Mau sau xir 1y nhin chung déu 6n dinh theo thoi
gian va dudi tac dung cua nhiét d6.

KET LUAN

Hau hét zircon tu nhién cia Viét Nam déu co
mau nau do, nau vang, vang va co chat luong ngoc
khéng cao. X Iy nhiét c6 thé lam 6n dinh ciu tric
tinh thé cta loai zircon nay, dong thoi lam ting
dang ké chét luong cuia ching.

Tuy thudc vao mdi trudng xir Iy ma zircon mau
nau do, nau vang c6 thé chuyén thanh mau lo (méi
truong khir) hodc mau vang da cam (méi truong
oxy hod). Mau lo 1a mau dwoc wa chudng nhat dbi
vo6i zircon trén thi trurong hién nay.

Quy trinh xir 1y nhiét t6i wu ddi v6i zircon mau
nau do Viét Nam dé chuyén thanh mau lo 14 : nhiét
dd xur Iy cuc dai 800 - 1.000°C, thoi gian nung &
nhiét d6 t6i da 2 - 4 gid, moi truong xir 1y : khur.

L&i cam on : bai bao dugce hoan thanh trong qua
trinh thuc hién Dé tai cép Pai hoc Quéc gia Ha Noi
QT-07-42 va Dé tai NCCB 7 043 06. Tac gia xin
chan thanh cam on.
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SUMMARY
Initial results of study for the heat treatment of
Vietnam zircon

Until now Vietnam has been considered as a country
with a great potential for many kinds of gemstones, of
which are different semiprecious gemstones such as zircon,
quartz, peridote... Never-theless, the majority of raw
material mined from deposits usually are of low quality
and rarely can be cut. They should be treated by different
methods in order to improve their quality (color and
clarity).

All methods of gemstone treatment now are divided
into 3 groups (heat treatment, irradiation and chemical
treatment) of which the heat treatment is of the widest
usage.

Most of Vietnam natural (not treated) zircons are of
dark red brown, yellow brown and yellow color and,
therefore, their quality is low.

Heat treatment can stabilize their structure and
improve their quality considerably. Depending on the
environment, red brown, yellow brown zircon can be
changed into blue (reducing environment) or yellow
orange (oxidizing environment) color after heat treatment.
The blue color of zircon is most preferred in the world
market.

The optimal parameters of the process of heat
treatment to change red brown and yellow brown zircon to
blue one are as follow : maximum tempe-rature 800 -
1.000°C ; soaking time at max tempe-rature 2 - 4 hrs ;
environment: reducing.

The color and structure of zircon after heat treatment
are stable.
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