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1. Mé dau

Mo¢ Truc Lau 1a mot trong ba mo ruby, saphir
chinh thudc tinh Yén Bai. O ddy, corindon (ruby,
saphir) duoc khai thac & dang sa khoang tir cudi
nhitng 80 ctia thé ky trudc. Mot s6 tac gia cho rang
ruby, saphir & day dugc thanh tao trong giai doan
khi hoa nhiét dich [6], bién chét trao dbi giita dung
thé magma cua phirc hé¢ Phia Bioc, phirc hé Tan
Huong véi cac da vay quanh giau nhém nhu cac da
metapelit [1, 5]. Mot sb tac gia khac nhan manh vai
tro clia qua trinh bién chat trao ddi giita dung dich
hau magma véi cac da giau nhom hoac cac da bazo
trong khu vuc [3, 11, 12]. Nhitng nim gan day,
corindon di dugc tim thiy trong da gneis ¢ lang
Chap, Co Man thudc xa Trac Lau va da dugc mot
s6 tac gia d& cap dén [4, 10, 16]. Bai bao trinh bay
két qua nghién ctru thanh phan héa hoc, théng sd
co so (a, c), dac diém mau sic, bao thé, tinh phat
quang, phd hip thu cua corindon trong da gdc va
phan tich t6 hop khoang vat cong sinh, nhiét - ap
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Hinh 1. Gneis biotit-graat—silimanit cta hé ting
Nui Voi. Nicon +, d = 1,2mm

ke dia chat nham xac dinh nguon goc va dicu kié¢n
thanh tao cua chung.

2. Pic diém dia chit ving mé

Ving mo d4 quy Tric Lau ndm trong d6i cdu
truc sdng Héng, thudc cac xa Trac Lau, Phic Loi,
huyén Luc Yén, tinh Yén Bai, véi pham vi:
104°36°12>-104°41°36°* kinh d6 dong, 22°01°40”
-22°05°47"" v§ do bac va duoc céu thanh boi cac
thanh tao bién chit cua hé ting Nui Voi (PRnv),
hé tang Ngoi Chi (PRnc), trim tich D¢ tr va da
magma xam nhép cua phirc h¢ Tan Huong (yEPh).

Hé¢ ting Nui Voi gdm dé gneis biotit - granat -
silimanit xen kep cac thdu kinh amphibolit; da
gneis biotit - granat - silimanit xen da phién két
tinh biotit - silimanit - granat, thau kinh gneis
amphibol, amphibolit, d& hoa canciphyr c6 diopsit
va cic thé migmatit. Tai Lang Chap va ddi Co
Man, nam thung liing Tric Lau, corindon dugc tim
thy trong d4 gneis cua hé tang nay (hinh 1, 2).

Hinh 2. Gneis chira corindon mo Trtic Lau
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Nam trén hé tang Nai Voi 1a cac thanh tao cua
hé tang Ngoi Chi (PRnc), gdm chi yéu 1a da phién
két tinh c6 thanh ph?ln thach anh - mica it silimanit,
granat, xen cac 16p mong da phién quarzit, quarzit
c6 granat.

Céc d4 tram tich bién chat trong d6i Song Hong
dd dwoc nhiéu tic gia nghién ctru va cho rang dat
dén 690 + 50°C, 0,65 + 0,15GPa [2]; 735 + 65°C,
4,7 + 1,7kbar [15]; 650 - 725°C, 7,5kbar [8]; 790 -
810°C va 5,4 - 6,2 kbar [7].

Céc thanh tao trAm tich D& t& phan b chi yéu

— Hinh 3. Nam thung liing Trtc Lau,
noi chira corindon (ruby, saphir) sa
khoang, trén swdn ddi phat hién tang
lan gneis chira corindon

3. MAu vat va phwong phap nghién ciru

Mau nghién ctru dugc thu thap tai doi Co Man,
xa Trac Lau.

Corindon duogc tach ra khoi da gbc, sau do
dugc mai lang dé xac dinh thanh phén héa hoc
bang phwong phip microzond (EPMA) tai Lién
bang Nga va Pai Loan, xac dinh phd hap thuy tai
Truong Dai hoc tong hop Johanes Gutenberg,
Mainz, Cong Hoa Lién Bang Piic va duoc nghién
thanh bot dé xac dinh thong sb a,c bang phuong
phap nhiu xa Ronghen (tai trung tim Khoa hoc
Vit liéu, Khoa Vat ly, Truong Dai hoc Khoa hoc
Ty nhién).

Da gneis duoc gia cong thanh lat mong dé phan
tich t6 hop khoang vat cong sinh va thanh phan hoa
hoc ctia khoang vat trong t6 hop cong sinh bing
phuong phap EPMA tai Dai Loan.

Thanh phén héa hoc cua da téng duoc xac dinh
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trong cac thung liing subi phat trién kéo dai theo
phuong Tay Bic - Dong Nam, phan b trén dién
tich rong 16n trong thung ling trung tdm xa Tric
Lau (hinh 3) va cac thung ling subi nho trong
ving. Céc thanh tao dia chit nay chira kha nhiéu
ruby, saphir va spinel.

ba magma cua phic hé Tan Huong (yEPth)
gdm granit biotit hat nho, granosyenit, syenit 16
thanh nhirng khéi nho & Co Méan, Pbi Cay Si.

Trong ving phat trién hé thong dut giy theo
phuong Tay Biéc - Dong Nam.

bang phuong phap huynh quang tia X (XRF) tai
Truong Pai hoc Tong hgp Greifswald, Cong hoa
Lién bang Puec.

Chwong trinh Barom duoc st dung dé tinh
nhiét d va ap suat thanh tao.

- o X ., . , . .
4. Dic diém cia corindon trong da gneis mé
Tric Lau

4.1. Thanh phan héa hoc

Corindon c6 cong thirc hoa hoc 1a Al,O;, nhung
ching thuong chira nguyen t6 Cr, Ti, Fe, V, Ga,
Mg dudi dang thay thé dong hinh voi Al va cling la
nhitng nguyén t6 giy mau. Trong s cac nguyén t6
d6, Cr, Fe va Ti 1a ba nguyén t6 phd bién nhat.

Két qua phan tich (bdng 1) cho thiy corindon
trong da gneis mo Tric Lau c6 ham luong sit rat
cao (0,94%-1,33%, hau hét 1a trén 1%), titan co
ham luong trung binh; mot s6 miu c6 ham lugng



dudi ngudng do cta phuwong phap (10°), crém co
ham lwong thip (0-0,034%). Ham lugng sit cao
trong corindon phan 4nh méi truong két tinh cia
ching rit giau nguyén t6 nay.

Ngoai ba nguyén t6 gdy mau chinh trén,
corindon trong gneis Truc Lau con chtra Ga, V, Mn
va mot s6 nguyén t6 khac dudi dang tap chit nhu
Si, Na, K,... [4].

Bdng 1. Thanh phén héa hoc (%TL) cla corindon trong gneiss mé Truc Lau

KHM 1 2 3 4 5 6 7 8 9 10 11
FeO 1,12 1,33 1,19 11 1,222 1,027 1,007 0,94 1,077 1,097 0,972
TiO, 0 0,012 0 0,001 0,01 0 0 0 0,043 0,023 0
Cr03 0,009 0,03 0,025 0,026 0,012 0,034 0,019 0 0 0,034 0,05
Al;03 99,08 98,72 99,27 99,5 98,13 98,26 97,12 98,95 97,84 98,56 98,47

Ghi ch(: 1-4: phan tich bang phuong phap EPMA tai Vién Han 1am Khoa hoc Nga, 5-11: Academia

Sinica, Pai Loan.

4.2. Diic diém céu tric tinh thé

Thong s6 6 co so cia corindon Tric Lau dugc
xac dinh dya trén gian dd nhifu xa ronghen, cac
pik nhiéu xa dwoc dung dé tinh 1a: (0 1 2), (1 0 4),
(110), (113), (024), (116), 211), (122),
214), (1010), (119), 217), (306), (223),
(12 8) va (02 10). Két qua thu dugc 1a: a = 4.7638
+0.0003, ¢ =12.9934 £ 0.0078A".

So v6i thong s6 6 co s cuia corindon 1y thuyét
laa=4.758A"; c=12.991A", c6 thé thdy ciu tric
tinh thé cua corindon Tric Lau dd gidn né theo
phuong a, su chénh 1¢ch cua thong sb ¢ khoéng 16n,
nim trong sai s6 cua phép do.

Thong s6 a cua corindon Trac Lau 16n hon
thong sé a cuia corindon 1y thuyét 1a do A" trong
céu truc tinh thé cua chung da duoc thay thé dong
hinh béng cac ion ¢6 ban kinh 16n hon, dac biét la
cac ion ciia nguyén t6 sit (ban kinh R cia AI’" =
0,535A°; cta Cr’” = 0,615A"; clia Fe’ = 0.643A°;
Fe’" = 0.78A°; Ti*" = 0.605A°). Dic diém nay phu

: X 3

Hinh 4. Bao thé magneit, song tinh
pha hiy; d = 0,3mm, nicon: +

Hinh 5. Bao thé ilmenit, biotit,
song tinh pha huty; d = 0,1mm,

hop véi thanh phin héa hoc cua chung la chua
nhicu sat.

4.3. Mau séic

Corindon trong gneis mé Tric Lau cha yéu co
cac mau lam téi, xXam tréng, tre’ing duc, xdm phot
vang, tring duc loang 16, v6i cuong do rat xin.
Loai corindon mau dé trong da gdc hau nhu chua
gap, chi gap mot vai vién mau hong nhat ¢ kich
thudc rat nho. Gidng nhu dic diém cau trac tinh
thé, mau sic ciia corindon Tric Lau ciing phu hop
voi thanh phﬁn héa hoc cua chung, boi ham lugng
Cr thuong nho hon 150ppm (ham lugng can thiét
dé corindon cho mau hdng nhat).

4.4. Pic diém bén trong

Corindon trong gneis Trac Lau chtra nhidu bao
thé re'in, sdm mau, kich thudc 16n, bao g6m
magnetit, biotit, ilmenit (hinh 4, 5). Tap hop bao
thé nay phan anh corindon da dugc két tinh trong
moi trudng giau Fe. Bén canh d6, trong corindon
Trac Lau con phat trién bao thé thir sinh nhu clorit,
song tinh pha huy, nut né (hinh 5, 6).

limenit

Hinh 6. Bao thé ilmenit, clorit,
khe nuit; d = 0,1mm, nicon: -

nicon: +
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4.5. Tinh phdt quang

Duéi tia cuc tim song ngin va séng dai, hu
hét corindon trong gneis Tric Lau khong phat
quang do ham lugng sit qua cao da dap hét tinh
phat quang.

4.6. Phé hip thu

Phd hdp thu cia corindon thudng do cac
nguyén t6 Cr, Fe, V tao nén. Trong dé phd Cr dic
trung d6i v6i corindon mau d6; vach phd thudong
quan sat dugc trong khoang gia tri: 468,5; 475,0;
476,5; 500,0 ; 610,0 ; 659,2; 668,0; 692,8; 694,2nm.
Phd hép thu cta corindon dic trung béi cac nguyén
t6 Fe co gia trj vach phd thuong trong khoang
379,0; 450,0; 455,0; 460,0; 471,0nm.

béi véi corindon trong da géc & Trac Lau, viéc
quan sat phd hip thu 1a rit kho do d6 trong subt rat
thip. S6 it vién quan sat duoc 15 vach phd hip thu
ung voi gia tri 378 va 456nm (hinh 7) dac trung
cho loai corindon chua sit.
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Hinh 7. Phé hép thu cua corindon Trac Lau

5. Pic diém cia da gneis Tric Lau

D4 gneis chira corindon ¢ Triic Lau (diém 16 Co

Man) c6 kién trac ban bién tinh, ciu tao phan dai,
gdm chu yéu 1a feldspar (chiém 53 - 90%), trong d6
plagioclas chiém 4-75% , K-feldspar chiém <1-40%,
biotit tir vai phan trim dén 40% & loai gneis biotit.
Silimanit c6 mit & tat ca cac mau, khoang vai phan
trim, ca biét 1én t6i 21%. Granat khong nhiéu, xuat
hién lac dac, spinel - hercynit c6 mat tir vai hat dén
6%, khoang vat quang cd magnetit, ilmenit. Zircon
cling xudt hién vai hat trong cac 14t mdng, thach anh
hau nhu khong phét hién thiy.

5.1. Thanh phan héa hoc

Thanh phin héa hoc cua gneis chira va khong
chira corindon mo Truc Lau c6 su khac biét kha ro
so v6i da phién sét (bang 2). Gneis khong chua
corindon ¢6 ham lugng silic, kali, natri trdi hon va
nhom, magie thip hon trong da phién sét. Gneis
chtra corindon Trac Lau c6 ham lugng natri, kali,
dac biét 1a nhom, sit va titan rat cao nhung ham
luong magie, silic lai rat thép so voi da phién sét.
Dic diém khéc biét cua gneis chtra corindon phan
anh 1o cac to hop khoédng vat cong sinh va thanh
phin cia cac khoang vat trong nhiing t6 hop Ay
(dugc dé cap ¢ phan sau).

Tir thanh phan héa hoc ¢6 thé xét da sét bién
chat mo Truc Lau qua su bién d6i cac to6 hop
khoang vét ctia hé héa hoc KNASH va KFASH.

5.2. Té hop khodng vt cong sinh

Phan tich cac lat mong cua gneis Truc Lau cho
thay corindon 13 pha nguyén sinh cta da gneis voi
cac t0 hop khoang vat cong sinh sau (hinkh 8-13):

o Silimanityy, jng wy + granat + spinel + corindon +
biotit + K-feldspar + plagioclas

o Silimanityyg tang ry + corindon + spinel + K-
feldspar + plagiolas

Silimanitgyng iang vy + granat + biotit + K-feldspar
+ plagioclas.

Bdng 2. So sanh thanh phan cac nguyén té héa hoc ctia gneis Triic LAu v&i ham Iweng trung binh clia chung trong da phién sét

TT T|02 A|203 F6203 MgO CaO NaZO Kzo S|02
1 0,061 13,71 0,61 0,09 1,2 3,33 4,97 73,72
2 0,744 14,19 6,02 0,54 2,03 3,02 4,68 65,52
3 4,999 29,62 19,88 0,25 0,57 2,03 5,56 35,79
4 0,65 15,4 4,02 2,44 3,11 1,30 3,24 58,10

Ch thich: 1, 2: gneis khong chira corindon; 3: gneis chtra corindon; 4: phién sét [9].
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Hinh 10. THCS: Pla+Cor+Sil; nicon -, d = 0,6mm

PR R T q
g T

Hinh 12. THCS: Pla+Cor+Spi+Bi; nicon -,
d=0,6mm

Hinh 13. THCS: Grt+Cor+Fel-K+; nicon -,
d=0,6mm

Chu thich: Bi: biotit ; Cor: corindon; Fel-K: K-feldspar; Grt: granat; Pla: plagioclas; Sil: silimanit; Spi:

spinel

5.3. Thanh phan héa hoc ciia khodng vit

Thanh phﬁn héa hoc cta cac khoang vat dugc
trinh bay trong bdng 3, 4, qua d6 co the thay:

e K-Feldspar : giau kali, co chi sé Or tir 82-
86% (bang 3).

e Plagiocla: 1a khodng vat andezin, c6 chi
sOAD tir 62-64%1 (bang 3).

e QGranat: l1a khodng vat amandin loai granat
sat, dac trung cho nguon goc bien chat khu vyc.

o Biotit: loai giau magie.

e Corindon: giau sit, titan mau lam loang 16,
mau xanh thim dén mau den.
6. Diéu ki¢n p - T thanh tao corindon trong da
gneis mé Tric Lau

Diéu kién thanh tao cta corindon dugc xac dinh
bang phuong phap phan tich t6 hop khoang vat cong
sinh va sfr‘ dung cac cap nhiét, ap ke dia chat. So li¢u
hoéa hoc dé tinh toan duogc trinh bay trong bang 3, 4.
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Bdng 3. Thanh phén héa hoc ctia khoang vat K-Feldspar va Plagiocla
(Phwong phap microsond tai Vién Khoa hoc Trai Dat, Academia Sinica, Dai Loan)

K-Feldspar A3A1 A3-2 A3-3 A34 Plagiocla A3 A3-2 A3-3 A34
Sio; 64,17 63,15 63,71 63,55 SO, 5943 58,79 58,11 585
TiO, 0,022 0,015 0,061 0,042 TiO, 0,033 0 0,022 0,031
ALO3 18,39 18,31 18,24 17,78 ALOs 24,68 23,55 24,12 24,07
Cr,03 0,047 0,034 0,009 0 Cr,03 0 0,03 0 0
FeO 0 0,018 0,098 0 FeO 0,014 0,03 0,031 0,029
MnO 0 0,036 0 0 MnO 0 0 0,016 0
NiO 0,022 0 0,041 0 NiO 0,034 0 0,016 0,094
Ca0 0,092 0,068 0,279 0,212 Ca0 728 723 749 733
Na,0O 1,66 1,62 14 1,86 Na,0O 735 738 728 735
K0 13,86 14,22 14,2 13,75 K0 0,386 0,357 0,382 0,302
P05 0,136 0,088 0,127 0,138 P05 0,061 0,06 0,114 0,031
ZnO 0,147 0,095 0,038 0,286 ZnO 0,118 0,087 0,043 0,064
An 0,00 0,00 0,01 0,01 An 0,35 0,34 0,35 0,35
Ab 0,15 0,15 0,13 0,17 Ab 063 064 062 063

Or 084 085 0,86 0,82 Or 0,02 0,02 0,02 0,02

Bdng 4. Thanh phén héa hoc ctia khoang vat Granat va Biotit (Phwong phap microsond tai Vién Khoa hoc Trai Dét,

Vién Han Lam Sinica, Pai Loan)

Granat 3A3-1 3A3-2 3A3-3 3A3-4 Biotit 3A3-1 3A3-2 3A3-3 3A3-4
SiO, 38,03 38,2 38,87 37,81 SiO, 36,13 35,33 30,66 35,27
TiO, 0,017 0 0,052 0 TiO, 4,34 3,83 6,24 6,48
Al,03 21,86 21,84 21,86 21,51 Al,03 17,59 17,35 14 15,86
Cry03 0,032 0,026 0,078 0,019 Cry03 0,139 0,122 0,17 0,183
FeO 29,51 30,33 29,23 29,64 FeO 14,79 14,81 14,54 14,7
MnO 1,53 1,41 1,249 1,197 MnO 0,051 0,016 0,053 0
MgO 7,3 7,42 7,37 7,62 MgO 12,25 12,17 12,27 12,3
NiO 0,049 0,067 0 0 CaOo 0,015 0 0 0
CaOo 1,88 1,41 2,21 2,28 NaO 0,153 0,132 0,16 0,152
P,0s5 0,072 0,01 0,134 0,028 K20 9,32 9,46 9,33 9,22
Zn0 0,101 0 0,058 0,036 P,05 0,038 0,056 0 0,068
Xmg 0,28 0,28 0,28 0,29 ZnO 0,235 0,159 0,153 0,185

Xfe 0,63 0,65 0,63 0,63 Xmg 59,58 59,42 60,06 59,85
Xmn 0,03 0,03 0,03 0,03 Xfe 40,37 40,58 39,94 40,15
Xca 0,05 0,04 0,06 0,06 Xca 0,05 0,00 0,00 0,00

Pick nhiét d6 bién chit dugc tinh toan dua vao
cip khoang vat granat - biotit 1a 724°C va 769°C
[17, 20]; dua vao cap K-feldspar - plagioclas la
650°C [18].

Ap sudt dugc xac dinh bing GPAQ (granat;
plagioclas; alumosilicat: andaluzit, silimanit,
kyanit; thach anh) 1a 7,6-5,9 kbar [14]; la 6,7-
5,2kbar [13].
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Trong diéu kién nhiét dg, ap sult trén xéy ra
nhiing phan ung sau:
Ms + Qz = As (Sil) + Kfs [19]
Ms = Crn + Kfs + H,O [19]
Hai phan ung trén cho thdy sy khong ton tai
dong thoi cua thach anh, muscovit va sy pha huy

clia muscovit dé cho t hgp chira Silimanit, K-
feldspar va corindon.



Trong lat méng khoéng con thdy kién tric pha
huy cua thach anh va gneis c6 corindon thi khong
c6 thach anh ching t6 phan tng (1) da két thic.
V6i phan Gmg sb (2) co thé thdy, corindon duoc
hinh thanh do sy phd huy cta khoang vat
muscovite.

Nhu véy, ¢6 thé cho ring corindon mé Truc
Lau dugc két tinh trong diéu kién nhiét do: 650 -
769°C, ap suét: 7,6 - 5,2kbar do su pha hiy khoang
vat muscovite.

7. Két luén

Corindon chi két tinh trong méi truong bio hoa
nhom hodc triét ti€u silic vi néu ¢ silic thi ba
nguyén t6 Al, O va Si két hop voi nhau dé tao ra
cac khoang vat alumosilicat va silicat nhom. Nhu
véy, thanh phan hoa hoc cia gneiss chira corindon
cua Triic Lau c6 thé dam bao vé diéu kién hoa hoc.
Bén canh do, cac dic diém vé thanh phan héa hoc,
mau sac, cAu trac tinh thé, dac diém bén trong, tinh
phat quang va phd hdp thu cua corindon trong
gneis Trac Lau déu phan anh moi trudng két tinh
gidu sét, titan, phu hop v6i thanh phin héa hoc cua
da gbe.

Nhiét do va ap suit thanh tao cua corindon
trong gneis Trac Lau, theo két qua xac dinh bing
t6 hop khoang vat cong sinh va nhiét ap ké dia chét
nim trong khoang 650-769°C va 7,6-5,2kbar. Cac
gia tri nay phu hop véi diéu kién blen chét cua doi
Séng Hong va vi thé co the cho rang corindon
trong gneis Trac Lau c6 ngudn goc bién chit khu
vuc tor da sét giau nhom, sat, titan va ngheo silic.

L&i cam on: Tép thé tac gia xin cam on TS. Vil
Vin Tich, TS. Lé Thi Thu Huong vé su gitp d&
phan tich mAu bang phuong phap EPMA, xé4c dinh
phd hép thy; va xin cam on dé tai QG-10-09, Dai
hoc Qudc Gia Ha Noi da hd tro kinh phi dé hoan
thanh bai bao.
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SUMMARY

Origin and forming conditions of corundums in gneiss in Truc Lau mine,
Luc Yen District, Yen Bai Province

Truc Lau gem mining area, belonged to Truc Lau, Phuc Loi commune of Luc Yen district, Yen Bai province, is
located in the Red River zone. Here, corundums (ruby, sapphire) have been exploited in placer since the late 80s of the
last century. In recent years, they have been found in gneiss host rock. Based on the results of chemical composition,
crystal structure, inclusion, color, absorption spectrum of corundum as well as mineral assemblage analysis and thermo-
barometer confirmed that corundums from Truc Lau gneiss are the production of metapelite and formed by breaking

down of muscovite at 650-769°C, 7.6-5.2kbar.
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