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Bai nghién ciiu

Dac diém da quy Zircon lién quan Basalt ving Péng Nam Bd

Lé Ngoc Niang"23*, Nguyén Thanh Tri*

TOM TAT

Bai bao trinh bay viéc nghién cliu da quy zircon tim thay & ©dng Nam B, Viét Nam, lién quan basalt
kiém Kainozoi va tich tu tai cac suon doi hodc long sudi dusi dang sa khoang. Zircon trong khu
vuc nay chl yéu cé mau nau, cam, xam va khéng mau, trong sudt, va mang anh kim cuong. Ngoai
ra, chiing hau hét c6 hiéu ing déi mau dudi anh sang khac nhau va thuding c6 hinh dang ctia cac
hinh tru 4 mat chép, dac trung cho kiéu tinh thé két tinh hé bén phuong. Cac dac diém ngoc hoc
tiéu chudn nhu chiét sudt, ty trong, phé hap thu, dic diém quang hoc, va phat quang dudi dén
cuc tim (séng dai va séng ngan) déu chiing minh rang zircon nghién cttu thudéc nhom khodng vat
zircon. Bang chu y, chiét suat khong do dugc bang khic xa ké va ty trong cao (tU 4,66 dén 4,71)
chi ra day la loai zircon cao. Phan tich nhiéu xa tia X xac dinh cdu tric va thanh phan cho két qua
mau nghién ctu két tinh hé bén phuong, cong thic hoa hoc ZrSiO4. Phd Raman dac trung vdi cac
dinh 226, 352 438,972 va 1004 cm~!, va phé FTIR c6 cac dinh 448, 607, 898 cm~!. Déc diém cua
hai ph& nay chiing to zircon bi phong xa héa. Su so sanh gitra ham lugng HfO, va nhiét ké Ti cho
thdy zircon Bong Nam B c6 ngudn goc tir Syenit ndng chay, vai nhiét do két tinh tir 829,78 dén
869,04°C. Hé tdng Xuan Loc c6 dién phan bé khoang 1.000 km? véi dé sau thay déi tir 50 dén 250
m, vd phong hoa day tir 1 d@&n hon 10 m, la nguén chia tiém nang zircon co thé khai thac strdung
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GIGI THIEU

Zircon 1a mot trong nhiing khoang vat c§ xua nhat cta
trai dat, dong thoi cing la mét loai d4 quy quan trong
va c6 gid trj cao, da thu hut su quan tdm cta cdc nha
khoa hoc va nghién ctiu trén thé gidi. P4 quy zircon
dugc phat hién tai nhiéu quéc gia nhu Thai lan, Uc,
Mexico, Lao, Campuchia va Viét Nam 1-4 Nguén géc
clia zircon lién quan dén basalt da thu hat nhiéu nd
luc nghién cttu, cac phuong phap nhu t6 hgp nguyén
dat hiém (REE) va Ce da dugc sti dung d€ xéc dinh
ngudn gdc thanh tao®
Siégel va cong su (2018) da sti dung t6 hgp cac phuong
phép nhiét ké va ham lugng dong vi oxygen 18 dé xac

dinh nguén géc va diéu kién thanh tao ctia zircon®.

. Nghién ctiu gan day cua C.

Tuy nhién, nhiing phuong phap nay ciing gip han ché,
dac biétla d6i véi cac két qua thap bat thudng vé nhiét
dd. O Viét Nam, d4 quy zircon ciing dugc tim thy &
nhiéu noi nhu Tay Nguyén, Binh Thuin (D4 Ban) "=,
Zircon & nhiing ving nay déu lién quan dén basalt,
xudt hién dudi dang xenocryst ctia basalt, dugc phong
héa va tap trung tai sudn ddi, cac long sudi.

Bai bdo nay mo ta dic diém khodng vat va chit lugng
da quy clia zircon lién quan dén basalt Pong Nam Bo
(PNB). St dung céc phuong phép dinh lugng dé xic
dinh nguén goc va diéu kién thanh tao ban dau cua
zircon, déng thoi dua ra danh gid vé nhiing han ché

ctia cac phuong phédp nay va dé xuét huéng phat trién

nghién ctu dic diém zircon da quy trong tuong lai.

DAC DIEM PIA CHAT TAI VUNG
KHAO SAT

O Viét Nam, c6 2 sy kién kién tao so cdp quan trong
g6p phan dinh hinh dia chét ctia ving khéo sat. Sy
kién thit nhat dién ra trong giai doan ky Trias (250-
240 triéu ndm) véi qua trinh tao nui Indosinia. Sy
kién nay la két qua su va cham luc dia ctia hai khoi
Dboéng Duong va khdi Hoa Nam, lam cho phia tay bac
ctia khéi Dong Duong néi cao vé cac khdi luc dia tiép
gidp c6 ngudn géc tit Gondwana '>!'!, Sy kién kién
tao thu hai (su kién Hymalya) lién quan dén va cham
clia hai dia mang An Do va Au—A xdy ra trong Pa-
leogen (50—55 triéu nim) 213, Sy kién nay déng vai
tro quan trong trong qud trinh kién tao khu vuc, boi
nd gay ra sy phun trao trén dién rong ctia cac basalt
trén mot khu vuc rong 16n cta cic luu vyc ven bién
phia doéng va déng nam chau A, ciing nhu tay Thai
Binh Duong '#. Céc d4 basalt nay c6 ciu tric tach roi
nhau va dugc gidi han boi cac dit gy trugt bang va
dit gay thuén, da hinh thanh hau hét cic trung tam
basalt 6 dong Pong Duong trong d6 c6 ving DNB,
Viét Nam 1.

Trich dan bai bao nay: Nang L N, Tri N T. Dac diém da quy Zircon lién quan Basalt ving DPéng Nam

Bo. Sci. Tech. Dev. J. - Nat. Sci. 2024; 8(1): 2806-2819.
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Hinh 1: So d6 dia chat vung khao sat

Viing DNB c6 t8ng dién tich 23.6 nghin km? va c6
10.166 km? bj bao phtt béi cac thanh tao phun trao
v6ibé day tii vai dén hang traim mét (Hinh 1). Hai giai
doan phun trao cia magma nui ltia da dugc xac dinh
tai DNB. Giai doan d4u bao gdém cic dong tholeiit
thach anh va olivin c¢6 tu6i Neogen dugc xac dinh 8
triéu ndm va giai doan sau bao gém olivin tholeiit,
basalt kiém, va basalt (D¢ t&) °. Cac loai khoang vat
trong loat thach anh va olivin nay bao gém basalt,
basalt hai pyroxene, basalt dolerite, hyalobasalt ngheo
olivin, c6 cdu tao dic sit va xen 16 hdng, mau xdm
den, thanh phan kalium rit thdp < 1% '°. Loat olivin
tholeiit, basalt kiém, va basalt, basaltit-basalt olivin
kiém-basalt thudng. Trong loat nay gap nhiéu cic
xenolith va xenocryst véi kich thuéc 16n nhu garnet,
augite, corundum, peridot, feldspar va zircon. Pay la
cac loai khodng vt ¢ tiém nang da quy.

Zircon trong khao sat nay 1a cac xenocryst dugc thu
thép trong loat basalt kiém hé tdng Xuan Loc va 16p
vo phong hoa ctia n6 (Hinh 2). Nhiing xenocryst nay
khong chi mang lai thong tin vé dic diém khodng vét
va ngoc hoc, ma con déng gép quan trong vao viéc
hiéu nguén gbc va diéu kién thanh tao ban diu cta
ching.

PHUONG PHAP NGHIEN CUU

MA&u nghién ctu

T6ng cong c6 hon 100 mau cac loai dugc thu thap
qua hai chuyén thuc dia (thdng 10 ndm 2020 va thang
7 ndm 2022). Trong do, c¢6 khoang 30 mau la cac
tinh thé bon phuong hoan chinh hodc tuong déi hoan

chinh, 65 mau la dang manh v& khong con hinh dang
tinh th€ hodc chi con mdt hodc hai mat tinh thé khong
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Hinh 2: Tinh thé zircon nam trong da basalt chua phong héa hoan toan (trai) va tinh thé zircon ndm trong 16p
phong hoa bé rdi & sudn ddi (phai). Anh Lé Ngoc Nang, 2022.

> &

29 Z10

é

Hinh 3: Cac mau nghién ctu chi tiét véi 5 mau dugc mai giac (Z1 dén Z5) cé trong lugng tir 1.25 dén 4.02 ct; 2 mau
mai cabochon (Z7 va Z6) c6 trong luong 3.78 va 4.08 ct; va 5 mau tinh thé dé & dang nguyén thé (Z8 dén Z12) c6
trong lugng tir 6.16 dén 26.90 ct. Anh Lé Ngoc Néng, 2020.

rd rang, va 5 mau nidm trong basalt phong héa chua
hoan toan. T4t cd cidc miu dugc thu thap dang sa
khodng, trong cac dong su6i nho, cic dong chay tam
va trong 16p phong hoa tai ché ctia basalt & cic suon
d6i. D€ nghién ctu chi tiét cac dac diém zircon, 12
mau dugc chon cho thuc hién céc phan tich, trong d6
7 mau dugc ché tic véi 5 mau mai gidc, 2 mau mai
cabochon va 5 mau tho dang tinh thé (Hinh 3).

Cac phuong phap ngoc hoc tiéu chuan dugc
st dung dé xac dinh cac dic diém ngoc hoc
Dang xudt hién (hinh thai) ctia mau dugc mé ta dudi
anh sang deén daylight két hgp anh sang xuyén théu;
ty trong (SG) dugc do bing phuong phip can thuy

tinh va chiét sudt (RI) dugc do bang khiic xa ké ngoc
hoc tiéu chuén, ngudn sang sodium, dung dich dém
methylene iodide va tetraiodoethylene c6 chiét suat
1,81. Kinh phén cuc dung dé x4c dinh dic tinh quang
hoc; tinh phét quang dugc kiém tra bing dén cyc tim
séng dai (365 nm) va séng ngin (254 nm); da sic dugc
xem bdng kinh nhi sdc calcite; dic diém bén trong
dugc khéo sat dudi kinh hién vi ngoc hoc carton 7-
50X.

Phuong phap nhiéu xa tia X (XRD)

Nhiéu xa tia X la m¢t cong nghé phé bién dé xéc dinh
cdu truc tinh thé va thanh phén héa cta vat liéu bing
tia X. Mau nhiéu xa dang bot dugc thuc hién bing
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thiét bi Bruker D2 PHASER, sti dung tia xa CuKy
(1.5406 A) trong dai 5-75° 26 v6i téc d6 do 0,02°/s, &
40 kV va 30 mA. Mau zircon ¢6 trong luong 2,0 g dugc
nghién dén ¢4 hat c6 kich thuéc 0,005mm. Phin mém
X’Pert HighScore dugc stt dung d€ giai phd (so sanh
mau chudn cta hé théng Inorganic Crystal Structure
Database - ICSD).

Phan tich tan xa nang luong tia X (Energy
dispersive X-ray - EDX)

Viéc phén tich héa dinh lugng dugc thuc hién trén sau
mau béng thiét bi EDX-8100 SIHADZU & hiéu dién
thé 30 kV va cuong d6 10 mA. Gidi han phét hién
cta thiét bi do 1a: Si va Al 10 ppm; Ti, Fe, Mn, Ca,
va K 1 ppm; Mg and Na 100 ppm; Hf va Y 0.1 ppm.
Mau chuén ctia cac nguyén t6 Si, Al, Ti, Mg, Mn, Fe,
Na, Ca, K, Cr lan lugt 1a corundum, quartz, titanium
dioxide, manganosite, periclase, fayalite, jadeite, wol-
lastonite, potassium titanium phosphate va eskolaite.

Phé Raman

DPugc thuc hién bang thiét bi Xplora One - Horiba Sci-
entific, Acq. time 15s, Accumulations 2, Laser (nm),
Spectro (cm~!) 1991,53 cm™!, grating 900 gr/mm,
filter 50%, objective x50, range 0-3750 cm L,

Phé Fourier-transform infrared (FTIR)

Ky thuit ATR, méay phd héng ngoai carry 630 FTIR.
Dai do: 4000—400 cm~!. P phan gidi do <2 cm ™!
Thoi gian do 3s. Toc do quét 3 velocities.

Céc phuong phép ngoc hoc tiéu chudn va FTIR dugc
thuc hién tai Trung tim Nghién cdu va Ung dung
ngoc hoc LIU. Phén tich phd Raman va XRD dugc
thuc hién tai Vién Cong nghé Hoéa hoc. Phan Tich
EDX dugc thuc hién tai Trung tdm dich vu phan tich
thi nghiém Thanh phé H6 Chi Minh (CASE).

KET QUA VA THAO LUAN
Héa hoc tinh thé

Phén tich thanh phan va c4u truc tinh thé mau dugc
thuc hién bang phuong phép nhiéu xa tia X (XRD) va
két qua dugc ddi chiéu véi mau chudn zircon ¢6 ma sé
00-006-0266.PD3 trén hé thong mau chudn XRD cta
ICSD (Hinh 4). Duya trén két qua, mau dugc xéc dinh
6 cac thong s sau:

Thanh phén: Zircon silicate

Cong thiic héa hoc: ZrSip Oy

Hé két tinh: hé bén phuong.

Phé nhiéu xa tia X cia mau zircon DNB (trén) va
mau chuén 01-006-0266.PD3 (dudi) hoan toan trung
khép. Diéu nay chiing minh ring mau nghién ctu
chti yéu chiia khodng vat zircon, v6i thanh phéan chinh

la silicate ctia zircon va c6 cdu truc tinh thé thudc hé
bdn phuong. DPay la thong tin quan trong trong viéc
dinh ré dic tinh héa hoc va ciu tric tinh thé caa zir-
con trong vung khdo sat, qua d6 xac dinh chtng loai
vat liéu nghién ctiu la zircon.

Ham lugngnguyén té

Phén tich ham lugng nguyén t6 ctia 5 méu zircon
DNB dugc thyc hién va két qua trinh bay trong ang 1.
Ham lugng trong cdc mau cht yéu gom ZrO, 49,92
57,97% va SiO; 40,95-53,02%, dang vét c6 HfO,
0,57- 0,90%, hai mau ¢6 Y,03 0,1 va 0,09%. Déng
cht ¥, hai mau ham lugng Y, O3 cling dugc xac nhan
la ¢6 hién tugng thay d6i mau khi tiép xtc véi dnh
sang, diéu nay dugc Féodor Blumentritt va Emmanuel
Frisch (2021) xac nh4n. Nguyén t6 Y ciing dugc xac
dinh 12 nguyén nhan gay ra hién tugng nay”.

Két qua trong Bang 1 khong chi cung cép thong tin
vé ham lugng nguyén t6 chinh trong zircon DNB ma
con lam r6 méi lién quan gitta thanh phan héa hoc va
hién tugng thay d6i mau, d6 1a mot co s& quan trong
cho viéc hiéu va khai thac tiém néng cta zircon trong
ung dung ngoc hoc va cong nghiép khac.

Pac diém ngoc hoc

Ddc diém hinh thdi

- Mau sic: Mau sic cha zircon DNB 1a mot dic
diém khd phiic tap, thay d6i duéi anh hudng ctia méi
truong va thoi gian khac nhau. Duéi anh sang ty
nhién sau 24 gio, mau sic zircon chu yéu thudc 4
nhom.

Cac nhém mau cht yéu ctia sau khi ché tic ctia zircon
DNB goém d6 cam, cam d6, nau va khong mau, phé
bién nhit 1a mau xam néu chiém 38% ké dén la cam
phét ndu ddm va cam néu nhat, it hon c6 xdm nhat
(gan khong mau) (Hinh 5). Mau sic cta zircon vung
khao sat cht yéu thudc tong mau néng va cé su bién
d6i khi diéu kién moi trudng thay d6i. Nguyén nhan
gdy mau & zircon 1a do tim mau ctia cdc nguyén t6 Y
hay phéng xa Th hodc U718,

- Hinh dang - kich thudc: Tinh thé ki€u bén phuong
hoan chinh va céc bién thé chiém 30% s6 mau thu
thap dugc. Con lai la cdc manh vo thuong khong co
hinh dang xdc dinh. Cac mau tinh thé bén phuong c6
nhiéu bién thé khéic nhau: thi nhat, tru b6n mat bén
{100} chop hai dau hinh kim tu thap bén mat tam gidc
{101} (Hinh 6, trai). Thi hai, tru b6n mat bén {100}
va chi c6 mot dinh vé6i cdc mat {101} va {221} (Hinh 6,
gitia). Tht ba, tinh thé dang bén phuong bién déi véi
sy xudt hién clia cdc mat {211} & tit ca cac canh tinh
thé (Hinh 6, phai). Cdc manh v thudng khong délai
mat tinh thé, cac canh bi mai mon tuong d6i (Hinh 7).
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Hinh 4: Phé nhiéu xa tia X cla mau zircon DNB (trén) va mau chudn 01-006-0266.PD3 (dudi) hoan toan trung khdp.

Bang 1: Ham lugng cac nguyén té ciia zircon DNB

Oxide Giéi han phat Ham lugng (%)

hién

Z1 Z3

ZrOy 0,0002 52,074 50,014
SiO, 0,0020 46,931 48,813
HfO, 0,0001 0,881 0,898
TiO, 0,0002 0,065 0,071
Fey O3 0,0002 - 0,113
Y,03 0,0001 0,091 -

Z8 Z10 Z18
57,970 49,918 53,017
40,945 49,100 43,939
0,742 0,567 0,824
0,068 0,078 0,075
0,110 0,027 =
0,085 - -

Hinh 5: Cac nhém mau chi yéu ctia sau khi ché tac ctia zircon DNB gém dé cam, cam dé, nau va khong mau. Anh

Lé Ngoc Nang, 2022.

Kich thudc tinh thé tit rit nhd 1—2 mm dén tuong d6i
16n 30 mm. Trong lugng tit 1 ct dén 100 ct.

- D¢ trong - d¢ sach: Khéo st 100 mau zircon thu
thép dugc & tit ca cdc vi tri trong ving nghién ctu
cho thdy d¢ trong ti trong su6t dén duc. Phén loai
d0 sach trén 100 mau zircon thu thap ctia ving DNB
theo tiéu chudn ctia Vién Ngoc hoc Hoa ky. Céc yéu
t6 do sach ch yéu la bao thé rin, bao thé16ng va cach
vét ntit. hu vay, vé téng thév do sach cta zircon DNB
bd tuong doi tot.

- Anh: Quan sit vét v & cac mau tho, zircon DNB
6 anh thay tinh dén dnh kim cuong. Trén cic mat
mai béng c6 dnh kim cuong. Day 1a mét trong nhiing
khodng vt ¢ dnh cao nhit trong d4 quy.

- Hiéu ting quang hoc: Hiéu ting quang hoc dic trung
ctia zircon DNB 14 hiéu ting bién d6i theo moi trudng
sang va thoi gian, goi 1a hiéu tng photochromism.
Hiéu tng nay dugc tac gia cong bo trén tap chi The
journal of gemology nim 2021'8. Theo d6 khi dat
mau cdc mau zircon vao moi trudng t6i khoang 18
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dén 21 gid chung sé c6 mau cam ruc rd, nhung khi
d€ duéi anh sang ty nhién (hodc cdc nguédn khéc) sau
khoang 15 dén 20 phut ching, c6 mau xdm hodc nau
phét cam (Hinh 8). Hién tugng nay ldp di lap lai khi
O tat ca cac 1an thit nghiém. Nguyén nhén gy ra hiéu
tng bién mau theo moi trudng va thoi gian nay do sy
hién tugng tim mau it cac nguyén t6 phéng xa 7.
Ddc diém gidm dinh

- Chiét suit - do ludng chiét: T4t ca cdc mau do déu
khong quan sat dugc két qua tri s6 chiét suit. Phuong
phép do bing khuc xa ké st dung dung dich dém c6
chiét suit 1,81 trong khi d6 zircon trong nghién ctiu
nay dugc xac dinh 1a loai zircon cao c6 chiét sudt ly
thuyét 13 2,211, vugt qué gi6i han do ctia dung dich
dém, nén khong ghi nhan dugc két qua.

- Ty trong: Do ty trong bing phuong phép thiy tinh
12 mau gém: 5 méu thd, 7 mau ché tic (5 miu mai
gidc, 2 mau mai cabochon), két qua ty trong thip nhit
la 4,67, cao nhit la 4,73, trung binh 4,71. Khi so sanh
v6i cac kiéu zircon theo phin loai vé€ su phdng xa héa,
ty trong zircon viing DNB thudc loai zircon cao .

- Phg hdp thu: Phén tich 12 miu bing phd ké truc
quang, tit ca déu khong ghi nhin dugc cic vach hép
thu. Nhu vay zircon DNB khong c6 phd hdp thu trong
vung kha kién.

- Bic diém quang hoc: Dudi kinh phén cyc, cdc mau
trong su6t cho chi thi khoang vat di huéng va mot truc
quang.

- Phat quang duéi den cuc tim (UV): Pa phén cdc mau
nghién ctiu déu khong phat quang véi dén cuc tim &
ca hai budc s6ng dai va song ngan. Tuy nhién, van ¢
thé gdp mau c6 phat quang mau vang cam hodc vang
duéi séng ngin (mau Z2 va Z5).

- Dic diém bén trong: Dudi kinh hién vi ngoc hoc
tim thdy cdc bao thé van tay trong hiu hét cic mau.
Cac bao thé nay c6 thanh phan 1a cac bao thé long
thudng tao thanh dang mang luéi (Hinh 9A). Mot s6
mau gip cic bao thé ran khong xdc dinh dugc thanh
phan (Hinh 9B). & cdc miu thd gin bé mit thudng
gap cac bao thé 4m, 16 hdng hodc khe niit cham bé
mat bi ldp ddy bai vt liéu tit bén ngoai (Hinh 9C). Déi
mau nau dé gip & mot s6 miu mau niu (Hinh 9D).
Anh kép manh ciing 13 dic diém ndi bac & tit ca cac

x
mau.

DPac diém pho Raman.

Phé Raman ctia zircon DNB (Hinh 10) ghi nhén cac
dinh hdp thu trong viing 100-1100 cm™!. Gém céc
dinh 226 va 352 cm ! ctia lien két bén ngoai (external
modes) c6 thé tit cac nguyén t6 phong xa; 438, 972 va
dinh 1004 cm ™! ctia néi Si-O. Ngoai ra, dinh phé 438

cm ™! dfu hiéu cia cac vi két tinh trong c4u triic tinh
th&?0. Pay 1a phd Raman clia zircon bi phéng xa héa

ctia nhém zircon cao?’.

Pac diém phé héng ngoai

PhS FTIR ctia zircon DNB (Hinh 11) hién thi cic dinh
phd 448, 607, 898 cm L, va viung hép thu yéu tii 1200
dén 1800 cm ™! Cac dinh phé nay dic trung cho lién
két SiO4 trong céu tric ti dién cta zircon. Theo do,
hai dinh phé 448, 607 cm ! 14 ctia n6i héa tri O-Si-O
va dinh phé 898 cm ! ctia néi héa tri Si-O. Cac néi
cho théy su dich chuyén ctia nhém SiOy4 véi xu hudng
tach roi nguyén tl Zr va ciing thé hién sy dich chuyén
clia nguyén t Zr?!. Cac dinh phé yéu, viing 1200-
1800 cm™! 1a ctia cac néi hoa tri bén ngoai khong ro
thanh phén. Phé zircon DNB rét dic trung cho sy phd
hity phong xa trong cdu trdc tinh thé?!,

Nguén géc va nhiét dé thanh tao

Zircon ¢6 ba nhém ngudn géc gdm: magma, bién chit
va nhiét dich?. Ba nhém nguén géc nay c6 nhiing sy
khac biét co ban vé qua trinh két tinh nén hinh thai
va thanh phan c6 su khac biét ddc trung.

Mic du, hiu hét zircon DNB dugc tim thdy trong sa
khodng, nhung mot s6 mau van dugc con trong basalt
phong héa chua hoan toan (chuyén sang dang baux-
ite) (Hinh 12). Basalt chtia zircon nay dugc xac dinh
duéi kinh hién vi. Ngoai ra, vt liéu bd roi chia zircon
1a16p pht phong hda ngay bén trén basalt. Tl cac dic
diém ngay c6 thé khing dinh zircon DNB ¢ nguén
gbc lién quan basalt. Cho dén thoi diém hién tai cac
nghién ctiu chua ghi nhan zircon két tinh truc tiép
trong basalt. Céc bing chiing khoa hoc chi ra ring
zircon lién quan dén basalt déu c6 ngudn goc khac va
dugc basalt mang lén trong qud trinh phun trao°.
Do qua trinh (diéu kién va moi truong) két tinh cta
zircon magma, zircon bién chit, va nhiét dich co ban
la khac nhau, nén hinh thdi cta ching ciing khac
nhau. Duya vao dic diém hinh thdi tinh thé Hoskin
and Schaltegger nim 20032% da mé ta va dua ra sy
khac biét gitia 3 ngudn gbc nay. Theo d6, zircon co
ngudn gbc magma thudng co tinh thé ty hinh dén
ban ty hinh (kiéu bon phuong), véi cdc mat thoi {100}
va {101}, phan chop c6 cac mit {211}, {101} va {301}.
Ty 1é kich thudc tinh thé thudng 1a 1:2 hodc 1:4. Cac
tinh thé16n (c6 chit lugng d4 quy) thudng c6 ngudn
gbc syenite va cong sinh véi sapphire khi ching nim
trong basalt. Trong khi d6, zircon c¢é ngudn géc bién
chét thudng tha hinh véi cac dang tron, hodc bau duc
(hinh trting), do sy tai hdp thu bé mat bao hoa. Trén
bé mit thudng c6 ddu vét dn mon hoa hoc 1a vét kham
hodc 16 rong. Riéng zircon nhiét dich thi khong phé
bién va it dugc xem xét.
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{101}

{101}

Z19 Z-18

z-n
{100}

Hinh 6: Hinh dang tinh thé zircon t&r DNB véi cac ki€u dac trung tru tir dién chdp 2 dau (trdi), tru td dién chép mét
dau (giita) va tru tir dién vai & chép c6 thém mat {211} (phai). Anh Lé Ngoc Nang, 2022.

o ey

g {106}

Hinh 7: Zircon thé BNB c6 hinh dang va kich thudc da dang. Anh Lé Ngoc Ning, 2022.

Hinh thdi tinh thé ctia zircon PNB dugc mo ta chi tiét
6 muc dic diém hinh théi cho thdy déay la kiéu hinh
théi ddc trung phu hgp véi nguén gdc magma hon 1a
kiéu bién chat?2.

Ciing theo Hoskin and Schaltegger nim 200322, téng
hop cdc két qua nghién cttu vé thanh phéin héa hoc
clia zircon v6i nhiéu nguén goc khdc nhau. Trong d6
cho théy su phan hoéa r6 rang ham lugng HfO; ctia
tiing kiéu ngudn géc zircon magma khédc nhau (xem
Bang 3). K&t qué nay dua dén co s& phén biét cac kiéu
ngudn goc khac nhau ctia zircon magma dya trén ham

lugng HfO,.

Phén tich 5 mau zircon vung DNB, két qua c6 ham
lugng HfO; ti 0,567 dén 0,898 % (dng 1). Ham lugng
nay tuong ung véi zircon c¢d ngudn géc syenite ndng
chay?2.

Nhiét d6 thanh tao zircon dugc Siégel et al, 2018°
thiét lap dua trén ham lugng nguyén t6 Ti thay thé
cho nguyén t6 zircon trong ciu tric ti dién ctia tinh
thé goi 1a nhiét k& Ti theo cong thitc sau:

T (zireri)= (5080/(6,01 - log ;) +log(arip2)) - 273 (a)
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Hinh 8: Hiéu ting photochrome zircon DNB. Hinh bén trai: Mau dugc dat trong méi trudng t6i sau 21 gid, Hinh
bén phai: Mau dugc dit & moi trudng anh sang dén daylight sau 30 phut. Anh Lé Ngoc Nang, 2024.

Hinh 9: D3c diém bén trong cla zircon DNB v6i bao thé van tay (A), bao thé rén (B), bao thé am bi ldp day vat liéu
tram tich (C) va déi mau (D). P6 phong dai chung cho tat ca cac anh la 40X. Anh Lé Ngoc Nang.
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Bang 2: Pac diém ngoc hoc co ban chia zircon DNB

No. Trong  luong Color(!) Do trong SG RI UV (LW&SW)
(ct)
71 4,02 Cam do6 dam Trong sudt 4,68 - tro
Z2 2,98 Cam niu Trong su6t 4,66 - Trung  binh:
cam véngm
73 3,32 Cam phét ndunhat  Trong suét 4,69 - Tro
74 2,39 Gan khong mau Trong sudt 4,70 - Tro
Z5 1,25 Néu phét cam rdt  Trong sudt 4,69 - Trung  binh:
nhat vang®
76 3,78 Cam phét ndunhat  Trong suét 4,70 - Tro
77 4,08 Nau phét cam nhat ~ Trong su6t 4,71 - Tro
Z8 6,16 Do cam Trong su6t 4,69 - Tro
79 16,03 Cam phét ndunhat  Trong sudt 4,69 - Tro
710 26,90 Nau phét cam Trong sudt 4,68 - Tro
Z11 26,77 Cam néau nhat Trong su6t 4,71 - Tro
712 5,55 Cam nau nhat Trong sudt 4,67 - Tro
(1) Mau sic ctia cdc mau dugc quan sat va mo ta sau khi dugc d€ ngoai anh sang tu nhién hai gio
(2) Séng ngin
ZIRCON DNB
3500 - -
3000 -
I as52
2500 — ‘
= E |
=
w
c 2000 - 438
©
it -
=
1500 - ‘ H
1000 226 ‘ ‘ ‘ |
500 - I J ‘ | a7
i ] ' Ik | jllll |
04 SS— It___,J = — - UI ll\-- —
T T 5 T T T ¥ T ) 1
0 200 400 600 800 1000 1200

Raman shift (cm™)

Hinh 10: Phé Raman zircon DNB hién thi cac dinh c6 cudng d6 manh & viing 200-1200 cm .
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Hinh 11: Phé FTIR cda zircon Déng Nam Bo
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C- e - e,

Hinh 12: Céc tinh thé zircon trong basalt phong héa chua hoan toan viing DNB, mét bang chiing cho thay zircon
trong vling c6 nguén géc lién quan basalt
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Bang 3: Ham lugng HfO, cia zircon ¢6 nguén géc khac nhau va cia PNB

Vi tri Kiéu nguodn goc HfO2

Khong ro Zircon thién thach  1,08—1,45%

Khong r6 lunar zircon 1,18%

Phan Lan carbonatite zircon 0,98%

Trung Qudc Diorite zicon 1-3%

Chile Diorite zircon 1,65%

Chile granodiorite 0,15%
zircon

California, My granite zircon 1,78—3,17%

Cong Hoa Séc granite zircon 12,3%
Bishop Tuff zircon 1,04—1,29%

California, My aplitic zircon 5,17%

Slovakia granitic pegmatite  1—22%
zircon

Brazil granitic pegmatite 0,89—0,95%
zircon

Canada syenite zircon 0,74—1,05%

Tai liéu HfO2 zircon DPNB

Ireland and Wlotzka 199223 0,567 dén 0,898 %
Wopenka et al. 19962

Halden et al. 1993%°

Wang et al. 2002 2°

Ballard et al. 2002 %7

Ballard et al. 200227

Wark and Miller 1993 2

Uher et al. 1998%°

Wark and Miller 1993 2

Uher and Cerny 1998 *°

Halden et al. 1993 %°

Correria Neves et al. 1974°!

Trong do: T z;,c7y) 1a nhiét do két tinh ctia zircon, don
vi °C

Ti la ham lugng nguyén t6 tinh theo don vi ppm
arjo2 1a phan tram ham lugng oxide

Dua vao ham lugng Ti trong ang 1, va cong thtic
(a), tinh dugc nhiét do thanh tao ctia zircon DNB la
829,78—869,04°C (Bang 4).

Nhu vay tit dac diém tinh thé hoc, thanh phan HfO,,
va nhiét ké Ti c6 co s& ching minh zircon DNB ¢
lién quan dén basalt, nhung khong thanh tao tii basalt
chtia ching ma nguén gdc ban dau tit magma syenite
néng chay véi nhiét do thanh tao ban dau ti 829,78-
869,04°C dugc basalt dan 1én bé mit va phong hoéa di
vao sa khodng.

Tiém nang da quy

Céc dic diém diém chit lugng co ban (mau sic, do
trong, d¢ sach, anh, d¢ 16n tinh thé) cho théy zircon
DNB ¢4 chit lugng cao d€ lam da quy trang stic vdi
cac kiéu ché tac phit hgp 14 mai gidc va mai cabochon.
Hiéu ting d6i mau theo thoi gian & nhiing moi trudng
khéc nhau cting la mét dic diém tha vi thu hat sy
quan tdm va lam tang thém gia tri thuong mai.
Basalt hé tdng Xuédn Loc c6 dién 16 khoang hon 1.000
km? trong ving DNB, chiéu day tli 1-2 m dén hon 100
m, 16p v6 phong hoa tii 1—2 m dén hon 30 m. Trong
bai bdo, viéc khao sat chi thuc hién nghién ctu trén bé
mit, chua tién hanh theo d¢ siu, nhung co ban thdy

dugc sy c6 mit kha phong phu cta zircon trai déu &
hau hét cac diém c6 diéu kién tich tu phtt hgp (phong
héa tai chd, long sudi) cho thdy tiém ning dang quan
tam, khi hang ndm qua trinh x6i mon lién tuc lam 1§
ra zircon c6 thé khai thac dé dang.

Mic du chua dugc danh gia ti€ém nang khai thac cong
nghiép, nhung véi nhiing két qua trinh bay & bai bao,
cung véi sy viéc cac loai dd quy khéc trong viing nhu
sapphire, garnet, peridot néu, augite, feldspar da dang
dugc ngudi dan dia phuong khai thac thti cong >, mot
hudng st dung cho khai thac du lich dia chat rat ding
dugc quan tam.

KET LUAN

Bai bédo trinh bay viéc nghién ctu vé€ zircon Bdng
Nam B¢ dd mang dén nhiing két qua quan trong va
dac sic vé chit lugng da quy cta khodng vat nay, va
da c6 két luan nhu sau: (a) Zircon DNB la sa khoadng
dugc phong hda tii basalt kiém Kainozoi, cht yéu tap
trung & sudn doi va long sudi; (b) Zircon DNB thé
hién chét lugng dé quy v6i mau sic phiic tap, thay d6i
dudi &nh hudng ctia moi trudng va thoi gian; cdc phd
Raman va FTIR chiing minh tinh chét cao va su phdng
xa hda ctia zircon, véi cong thiic hda hoc ZrSiOy; (c)
Ham lugng HfO; 0,57-0,90%, cho thdy ngudn goc ti
syenite néng chay; nhiét do két tinh dugc xdc dinh tu
829,78 dén 869,04°C, dua trén nhiét ké Ti (ZircTi);
(d) Phé XRD xdc dinh ring zircon DNB ¢6 cdu truc
tinh thé hé bon phuong va trung khép v6i mau chuén.
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Mau Z1 Z3 Z8 Z10 718
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Characteristics of Zircon gems related to Basalt in the
Southeastern Vietnam

Le Ngoc Nang"?3”*, Nguyen Thanh Tri*

ABSTRACT

This paper presented the on gem—quality zircon found in the southeast, Vietnam which related
Cenozoic alkaline basalt and deposited on hillsides or stream beds as placers. Zircon samples in
this area is mainly brown, orange, gray and colorless; transparent and diamond luster. In addition,
they mostly have the effect of changing color under different light and often have the shape of
4-sided cylinders, typical of the tetragonal crystal type. The standard gemological characteristics
such as refractive index, specific gravity, absorption spectrum, optic characteristic and ultraviolet
fluorescence (long wave and short wave) confirmed the studied samples belonged to the zircon
mineral group. Notably, the refractive index could not be measured by the refractometer and the
high specific gravity (from 4.66 to 4.71) indicating that this belonged to a high zircon. The X-ray
diffraction analysis determined a tetragonal crystallization and with the chemical formula ZrSiO4.
The Raman spectrum with peaks at 226, 352, 438, 972 and 1004 cm~1 and the FTIR spectrum with
peaks at 448, 607 and 898 cm~1showed that the studied zircon was radioactive. The HfO, content
and Ti— thermometer showed that the studied zircon originated from the molten syenite with the
crystallized temperature of 829.78—869.04°C. The result showed that the basalt in the southeastern
Vietnam, an area of more than 1.000 km? with the depths varying from 1 to more than 100 m,
weathered crust from 1 m to more than 30 m, would be a potential source of gem—quality zircon
for jewelry gemstone.
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