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PAC BIEM KHOANG VAT HOC CUA CROMSPINEL
TRONG CAC THANH TAO SIEU MAFIC
KHOI NUT NUA (BOI SONG MA)

I. MO DAU

Céc thanh tao mafic-siéu mafic & Viét Nam da
duoc nghien ety trong mot théi gian kha lau dii va
dat nhitng thanh tyu ding khich l&, song cho dén
nay vn con tén tai mot s6 van dé chira gidi quyét
duoe. Nhitng tranh luan chua ¢6 héi két vé co ché
phat sinh va thinh phan cia magma hinh thanh cée
kh6i sieu mafic phan bo doc theo ciic dai ucn nép.
Ve viln dé ndy c6 nhiéu quan diém khic nhau : ¢6
¥ kién coi chiing duoc sinh ra tr mot nguén magma
siéu mafic doc 1ap, nhung lai ¢6 § kién cho 13 ching
dugc sinh ra tir nhidu nguén va duoc hinh thanh
bang nhiéu con duong khic nhau ki€u da ngudn
ge. Mt khic, nghién ciru moi twong quan giita
dunit - hazburgit trong qué trinh phan di cia magma
basalt cho thdy tinh chat phirc tap vé co ché hinh
thanh cua ching. Co the do [a Iy do vé sau nay cic
nha nghién citu déu cho rang hiu hét cic da siéu
matic kigu Anpi duoc xem nhu thanh vién ciia loat
ophiolit thong nhat. Piéu do da gay khong it kho
khén cho viee phan chia thanh hé cing nhu xic

dinh tinh chuyén hoa quang héa cua cac thanh tao
siéu mafic trong cic mién udn nép.,

D€ gidi quyet nhing khé khan do,
cua olivin va mot s khoding vat tao da khic duoc
xem ld mot trong nhitng chi tieu co ban dé liet cac
thanh tao siéu mafic nghién citu vao loat magma
niy hodc loat magma khic, Tuy nhién, vige si dung
cac tai lieu phan tich héa hoc khoang var tao di
khong phai lic nio ciing chit che va khong thé ap
dung duoe nhw nhau. Chang han do st ciia olivin
d trong loat dunit, dunit-harburgit va dunit-clinopyr-
roxenit & khu vue nay c6 the twong tu nhau, song
d6i voi khu vire khic, ciing véi cc loat da nhu vay
lai thidy do sit ciia olivin thay déi trong mot
khoang rong. Vi the. da gay khong it kho khan trong
viée sit dung céc tieu chi vé thanh phin héa hoc
cic khodng vat nay dé nhan dang chiing, Dsi vi

thanh phin

BUI AN NIEN

cac thanh tao siéu mafic & Viet Nam, dac biét ¢ cic
khéi phan bé doc déi Song Ma (Nii Nua, Lang Mun,
Lang Mong, Hén Ving, Pac Nam...) hdu nhu da déu
bi serpentin héa hodin toan, kha nang tim duge cic
hat olivin nguyén sinh con sot lai rat khé khan,

DE gidi quyét mot phan kho khan cho céc vin
dé néu trén trong viec xac dinh nguén géc vi thuoc
tinh ctia céc thanh tao siéu mafic, xu huéng nghién
clu dde diém thanh phan va tinh chat cia cromspinel
néi chung, két hop véi dic diém thanh phén ctia mot
vai khoang vat tao dé khac (olivin. pyroxen) I gidi
phap dugc da s6 cic nha nghién citu quan tam. Tuy
nihién, trong bai bio nay chiing té6i chu yéu dé cp
dén dac tinh co ban ciia khoang vat cromit ¢5 mit
trong cae thanh tao siéu mafic phan bé doc dai khau
Song M3 (dai twong duoc lua chon 13 khai Nii Nira)
nhim gép phin lim sang 16 nhimg vin d& ngudn
g6c va didu kién thanh 30 ciia cic d4 siéu mafic
khu vue nghién ciru,

1. KHAI QUAT DAC PIEM DIA CHAT
THACH HOC

Khoi Nii Nua nim trong khodng toa do
105°32-105%40" kinh do Pong, 19°40-19°45' vy do
Bic thuoe phan tay nam ciia di dat glly sau Song
Ma (hinh 1). Kh6i ¢6 chiéu rong 1-7 km va kéo dai
khodng 17 km theo huéng tay bic - dong nam,
trong dia phan cia hai huyén Néng Cong va Nhu
Xuan. Hau het khéi sieu mafic Ntj Nua bi phit boi
cde trdm tich Pe Ta & phia déng. Cic thanh tao
trdm tich Paleozoi thude hé tdng Song Ma (€35m).
Mezozoi thugc he ting Dong Trdu (Tydr) 16 ra phia
1y bic, tay va tay nam kh6i. voi the nim chung
60° < 70° ; cang gin khai 26c do cua ching cang
16n. Thanh phan thach hoe ciia ki bao gém cae di
sieu mafic hdu hét bj serpentin hda, ngodi ra con
2ap cic di mafic véi sg lwong khong 1én. Dugi day
&€ mo td so luge cic loai di nay.
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Hinh 1. So d6 khu vuc phan b6 khoi Nai Nua
trén binh d6 kién tao don gidn mién Bac Viét Nam

Serpentinit : sin phdm bién ddi cia qua trinh
serpentin hoa cic da siéu mafic, phan b& rédt rong
rdi trong khai, co dang khéi dac sit, nhiéu nai ¢o
dang phan phién (dnh 1), mau xanh den, xam t0i,
bi phong hoa cd mau nau nhat.

Anh 1. Than hiperbazit dang thau kinh bi nén ép
phan phién va serpentin hoa manh 16 ra tai toa 4o
19°50'08.4". 105°24'36.6" thudc khu vuc Bin
Mong, xa Luén Thanh. Thuong Xuan, Thanh Hoa
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Quan sat dudi kinh hién vi phan cyc c6 thé thdy
da cb kién triic soi hay hat bign tinh. Thanh phén
gbm co antigorit (60-80 %). chryzotil (5-20 %) va
bastit. Antigorit co dang tia. dai quat. sap xép lon
xon, kich thudc khong déu. doi chd co dang vay,
dang t4m tap trung thanh dam 16n. dinh hudng yéu,
khong mau giao thoa wang bac cao. Chryzotil -
asbest dang mach nho. dang soi nho doi khi dang
t4m nhé nim xit nhau. Bastt 13 bien déi gia hinh
theo cc tinh thé pyroxen dang tam nira ty hinh.

Ngoai cac khoang vat k€ trén. trong serpentinit
con gap carbonat (1-2 %) nim rai rac. doi khi tap
trung thanh dam, dang hat nho tha hinh. Chlorit dang
vdy nhd, vi vdy tap hop thanh dam. Khoang vat
quang gbm : cromit (1-5 %) dang hat hinh phan
bé rai rac trong da, magnetit (1-2 ;) dang hat tha
hinh hodc dang bui, doi ché tap trung thanh dam
nhd. Ngoai ra, trong serpentinit con gap cic tan du
olivin dang & mang, pyroxen dang 6 nho.

Hazburgit : loai dé phd bien nhat, co miu xam
den. c#u tao khéi ran chac, bi nit ne nhiéu va bién
d8i manh. Ty lé khodng vattrong di thudng thay doi,
song olivin van chigm wu thé (60-80 %) va khoang
10-30% pyroxen thoi vi mot it pyroxen xién.

Dudi kinh hién vi quan sat thdy da ¢o kién tric
nita tu hinh, khi bi serpentin héa co dang 6 mang hay
hat bién du. Olivin bi serpentin hoa theo cac vét niit
dang mang mach chia cAt hat thanh nhimg 0 nho.
Pyroxen bi bién 381 timg phin hodc hoan toan thanh
bastit. Cromit dang hat nho khong ¢6 hinh dang nhat
dinh. Ngodi ra con gip magnetit dang hat nho tha
hinh ndm don doc hodc cc tu bui tap trung quanh
chc khoang vat tao da.

Dunit gap voi s6 lugng it hon, chit yéu la nhing
{hé th&u kinh, dang 8 kéo dai, doi khi co dang ong,
dang budu, kich thude Kkhac nhau, c6 than ¢hi rong
3.5 m, tham chi 1-2 m va dai 10-15 m, nhung cling
¢6 than rong 100-300 m va dai 500-1.000 m hoac
hon. Céc than dunit phan bd & ria dong clha Nai Nua
hinh thanh cac dai kéo dai ti Tinh M€ dén sudi M§
Cai ; ria tay ctia khoi it gép hon. P4 c6 miu xanh
den, den nau, rin chic, nang. vét v8 xl xi, co tif
tinh kha cao, bi nat né thinh tirng mang 16n, khi bi
phong hoa cb mau xAm nau.

Dubi kinh hién vi quan sat thdy dunit ¢6 kién triic
hat hay hat bién du. Olivin chigm da s6 (80-95 %)
dang hat tu hinh, nita tit hinh va bi serpentin hoa
twong tu nhu olivin trong hazburgit d3 mo ta trén.



Pyroxen véi s6 luong khong nhiéu ndm rdi rac trong
dd, co dang hat nhé, tim nhé ndm gitta cac hat olivin.
Ngodira con gap cac khodng vat khéc nhu amphibol,
tale, granat, carbonat... Trong dunit, khoin g vat
cromit thuong c6 dang hat, dang 6 nhd xam tan voi
mirc do ddy thua khac nhau, c6 ché tap trung dén

60-70 %, kich thudc phé bien 0,5-2 mm, c4 biét c6 -

hat nim rieng biét kich thudc dat t6i 3-5 mm.

Metagabro gap duéi dang mach & suon tay Nai
Nua. Thanh phdn gém horblen (30-35 %) dang que
dai 1-5 mm, plagiocla (50-60 %) sap xép theo mot
hudng nhit dinh. Ngoi ra trong d4 con gip zoisit,
epidot..,

Diaba gap duti dang cic thé rai rac doc theo cac
déi vo nhdu, thanh phédn gém plagioclas (50-60 %),
clinopyroxen (20-30 %) va céc khodng vat khac nhu
hornblend, chlorit, apatit, zoisit, thach anh, spinel...

Vé thanh phan héa hoe, nhiéu cong trinh nghién
ciu trude day [1, 2-4, 9-12, 17, 19 | cho thay cic
thanh tao sieu mafic thuoc loai rat gidu magne (35-
48 %), ngheo titan va rit nghéo kiém. Ham lugng
cic nguyén t6 dat hiém (REE) thip va dac trung
hidm luong cic nguyen t6 d4t hiem nang thdp hon
ham lugng cic nguyeén 16 dat hiém nhe. Pac diém
ndy cla cic di nghién ciru tuong tw nhir cic thanh
tao sieu mafic ki€u Anpi |2, 11, 12, 17, 19].

II. DPAC DIEM PHAN BG CAC DAI QUANG
VA THAN QUANG CROMIT TRONG KHOI
SIEU MAFIC NUI NUA

Dé6i twong khai thic cromit & khu vue Nii Nua
la quang sa khodng, con quang g0c ¢b gia tri cong
nghiép, cho dénnay, viin chua duoe quan tam nghién
clru thich dang. Tim kiém phat hign céc than quang
cromit goc la cong viée cdn thiét phai dat ra hién nay.
Can cir viio dic diém dia chat - thach hoc va méi
lién quan cia quang héa vai timg bién loai da trong
khéi Nui Nua da xic lap duge cac ddi quing sau
day [18] :

Dai quang | : nim & suon dén g Nai Nua, trén do
cao chimg 80-120m, tring véi dai da dunit thap nhat
cia viing v chiing bi dia hinh cit xén khong con
gilt nguyén hinh dang. Chidu daji d4i quang kéo dai
7 km, tir Tinh Mé& S dén su6i M Cai theo phuong
tay bic - dong nam : trong dai xudt hien 11 diém 16
quing gom c4 quang goc lin quang lan véi hai loai
hinh xam tin va dac xit. Quang cromit xam tin ¢6
ham Iuong thay ddi tir 5 dén 15 %. 0 day gap cd

quang dang & hoic nhiing tang lan quang xam nhiém
dang ddi phan b¢ tren dien rong tir 20 dén 50 m va
kéo dai hang tram mét.

D&i quang Il : phan bé trén do cao 40-200 m
trang voi ddi da dunit thi hai & swon phia dong cuta
khéi Nai Nua, song song voi dai I va kéo daj 7-8
km theo phuong dong bic - tay nam. Trén ddi nay
quan st thdy 5 diém 16 quang, trong d6 c6 mot diém
quing lan, s6 diem con lai 16 quang géc dac xit va
quang xam tan. Dai nay cling bi dia hinh phan cit
va cie dit gy kién tao ndi khéi cdt qua.

Dai quang IIl : phan b6 & suén tay Nai Nua, trén
d9 cao 100-150 m, kéo dii khodng 6 km tir ling
Cong dén dinh 360 theo hudng dong bic - tiy nam
hoi ghé tay va hop v6i ddi quang 1 va Il mot géc nhon
nho. Di nay ¢6 3 diém 16 quing phan b & ria phia
déng ctia ddi, ndm triing véi dai da dunit ¢6 chiéu
rong kha [6n, dang thau kinh & phia bic va dong bac
thung ling chira quang sa khoang Mau Lam.

Nghién ciru thue dia doc theo cac cong trinh thi
cong gap quing gde cho thay hau hét cac thin quang
déu hinh thanh & khu vuc c6 yéu t6 dia chat phirc
tap nhu cic khe nat kign tao, d6i vo nhiu... phat
trién theo hudng dong bic.

Ching t6i da truc tiep nghién citu k§ tai hai hao
352 va 368, ldy cic loai mdu phan tich va c6 thé
néu mot s6 nhan sét sau :

Tai hao 352, thian quing c6 dang mach diy 0.5 m
dau mit vat nhon va ket thac & do sau 3.6 m (hink 2),
¢6 the nam chung 35° < 35°-38°. Ham lrong quang
chiem t6i 70-80 %. ciu tao khdi rén chic. Xung
quanh than guang 13 16p serpentinit mau xam xanh.
Xam trang. trang duc bi phong héa v vun va co
chira cac hat cromit xam tan.

Tai hao 368, than quang c6 dang théu kinh nh
(hinh 3), ddy chimg 0,3 m két thic & do sau 1,2 m,
huéng cim 70° < 80°, Ham luong quang chigm t6i
60-70 %. Trong than quang quan sat thdy kha nhiéu
Khoéng vat phi quang nhu chlorit (chimg 5 %) vai
cac mau khic nhau tir héng thim dén héng nhat va
Xanh lo. ¢6 thé chiing thuéc loai cromehlorit 2 vi
chimg t0 ¢6 chat bée tham gia vio qué trinh hinh
thanh than quang nay ; phin con lai 14 serpentin
méu tring duc. Than quang ndy cfing nam trong da
serpentinit do dunit bi bién d6i va trong chiing
cling chira cic hat cromit xam tan tir | dén 3 %

Ngoai cic cong trinh khai diao mé t4 tren. quang
cromit gée con gap tai mot s6 noi dio béi ciia dan
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Hinh 2. Than quing cromit dang thau kinh tai hao 352, tuyén 82, khu dong khdi Nai Nua [18]

Cac ky hiéu : 1. Sét, cudi. soi, hat sat limonit xam den viing nhat 1in cAc tang lan serpentinit, sél chiem 30 %.
Cubi serpentinit va sét chi€m 20-30 % hat sét chigm khodng 10-15 %. 2. Sét, hat sit miu nau ddé ngam
hydroxyt sit chigm 60 % hat sat limonit chigm 30-40 % k&t ciu bd rai. 3. Serpentin miu xam xanh, xam
trang, trang duc bi phong hoa kha mém, v& vun manh. nam bao quanh than quing cromit v c6 bi€u hién
quiing xam tan, 4. Dunit serpentinit hoa miu xam tro, xam xanh, ¢ cic mach opal xuyen ciit. 5. Than
quang cromit dang mach méu den diy 0,1-0,5 m.

Hinh 3. Than quang cromit dang thau kinh tai hao
368, tuyén 60 [18], khu dong khoi NGi Nua

Cac ky hiéu : 1, Sét, cudi, soi, hat sit xam den vang
nhat, ét chigm 50-60 %, cudi soi tang lan
serpentinit 30-40 %. hat sat khoang 10 %.

2. Quang cromit miu xdm den, frong quang con co
clorit, magnetit 5 %. 3. Dunit serpentinit hoa
miu xim xanh, xam den. trdng ¢6 cromit xam tin
ching 1-3 %
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khai thac tu do & khu vue Mau Lam. Nhin chung
ciic thin quang & day ciing chu y&u phan b6 trong
chc da dunit bi serpentin hoa, do pho bién cua
guang cromit ciing fuong ty nhu da mo ta ¢ hao

352 va 368.

Nhu vay. co thé thay quang cromit c6 mat trong
hau hét cac bién loai da vai mirc do xam tan khac
nhau. con cac than quang dic xit dang mach, dang
thau kinh nhd di gap chi tap trung chi yéu trong
cac dai da dunit bi serpentin hoa.

Cin cir vao dic diém cau tao cla quang cromit
¢6 thé chia ra mdy loai chinh sau day :

Quang xam tan : thubc loai nay gom cic hat
khoang vat cromit phan bd véi mic do ddy thua
khac nhau trong da (anh 2). Tinh thé c6 dang ding
thutic hodic tap hop cic 6 nho. Pudng Kinh clia cic
hat hay cic 6 nay thay doi tr 1-2 mm dén 10-15
mm. Cic hat hay céc 6 sip xép theo cic dai 16
rang hogc cac ddi mo. Ty theo do pho bien cua
cromit ¢6 thé phan ra cic loai sau : xdm tdn thita
(khodng 2-5 %), xdm tan trung binh (khoang 10-
20 %). xam tdn ddy (30-60 % hodac hon). Thong
thuéng, phd bign nhét Ja loai xam tan thua va xam
tan trung binh.



Anh 2. Quéng cromit bi nitt tich xam tan trong
peridotit kh6i Nii Nua van giit dugc dang tinh thé
ban déu, hién tugng tang thé tich ctia da do qua
trinh serpentin hba, Nikon (-), phéng dai 240 14n

Qudng dédc xit : thanh phan chii yéu 1a cromit
(chiém dén 70-90 %), cdu tao déng nhat, kién triic
ca nat (dnh 3). Nhin mit thudng quang c¢6 mau den,
16m d6m c6 céc vét nau vang, gin ket chat ché. Loai
quang nay thudng tap trung dang 6 hay thau kinh
nhd nam trong dunit bj serpentin h6a nhu da mo td
o phan trén.

Anh 3: Quang cromit dic xit thuoc hio 352,
luong silicat khong dang k€ phan bs doc theo vét
nit cda hat quang (&nh dudi kinh phan xa, x 130)

IV. CAC DAC DIEM KHOANG VAT HOC CUA
CROMIT

Nhu chiing ta da biét, crom c¢6 mat trong thanh
phén cta hon 30 khoang vat khac nhau, song cb
gia tri thyc tién chi mot vai oxyd hén hop clia

chiing va ¢ tén goi chung 1a cromspinel (hodc goi
cdch khdc la crom chita sdt hay cromit - la logi
qudng cong nghiép duy nhdt ciia crom). Cromspinel
c6 cong thitc chung 1a (Mg, Fe)(Cr, Al, Fe),0,.
Trong tw nhién cic khoang vat fuoc nhom ndy rat
gidng nhau vi thé khong thé phan biét duoc chiing
mot cach chinh xac néu khong cé phan tich hoa
hoc va céc phan tich phu trg khac. Do su thay ddi
ham lugng ciia hon hop dong hinh trong cromspinel
ma thanh phin héa hoc cling thay ddi trong mot
khodng rong. Tiy theo thanh phin héa hoc c6 thé
phan biét duge cic bién loai sau day :

Cromit - FeCr,O4 (trong tu nhién khoang vat
nay hiém gip),

Magnecromit - (Mg, Fe)Cr,0,,

Alumocromit - Fe(Cr, Al),0,,

Crompicotit - (Mg, Fe)(Cr, Al),0,.

D€ xac dinh chinh xac khoang vat nio trong s6
cac khodng vat ké trén cin phai nghién ciru dong bo
bing céc phuong phép khic nhau (Reéngen, vi ty
trong, vi do cing, phan tich hoa...).

1. Phuong phip Réngen

Mai chit két tinh éng véi mot thanh phén hoa
hoc nhat dinh, c¢6 mang tinh thé dic trung. trong do6
cac nguyen tu duoc phan bo theo mot trit tu nhat
dinh. M6i mang tinh thé cla vat chat duoe xic
dinh bdi tap hop khoang cach gilta cic mat phang
nguyen tir. Khong thé c6 hai chat khac nhau lai ¢o
cung mot loai 6 mang co sd ¢6 kich thude nhu
nhau, do d6 khi nghlén cftu mau nhiéu pha, xac
sudt trang nhau cla goc phan xa rat it. Vi th€ cb
thé tng dung ban chuin ciia ting chat chup véi
nhing bic xa khac nhau d¢ xac dinh thanh phan
khoang vat c6 trong tap hop hén hop nio do.

Bat ky mat tinh thé nao thda man cong thirc nA =
2dySin6hy s& cho ta tia phan xa, trong do6 1M - bac
phan xa, A - do dai budc song tia Reéngen, dyy -
khoang cach mat mang. 6 - g6c phdn xa clia tia,
Nhir vay, voi cong thirc tren ta c6 thé xac dinh
dugc dyy néu nhu bigt A va 0. Phuofng trinh nay
théa man tinh chat tuin hoan cla tinh thé va cho
phép xéac dinh chu ky tinh tién clia mang tinh thé.

K&t qua phan tich Raéngen (bdng 1) cac miu
chiing toi 1dy tir cdc than quang cromit tai hao 352,
368 ciing nhu cic khu vuc khai dio khic nhau &
Noi Nwa cho cic pik nhiéu xa va cac vach trén
phim debaye c6 cic gia tri co ban hdu hét trang véi
duong higu émg chuén clia khoAng vat crompicotit.
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(chup budng debaye véi déi cuc dong)

Bdng 1. Mot 58 két qua phan tich nhidu xa tia X cac khoang vat cromit ndi sinh 15y tif hao 352 va 368

Sé hieu
mau

1

2
H.352-5 1
CuKet 5
4]

T

38

S5 lieu tinh toén wén phim debaye

1 )

6 g°24
15°26
18°00
5 21°85
8 28°90
8 31°30
4 76°25
9°25
15°26
17°99
8 21°87
8 28°96
9 31°83
4
5

15°26
17°94
21°85
28°99
31°85
9°26
15°25
18°00
21°85
28°95

d/n hkl
48010 111
2,9289 220
2.4694 311
2.0713 400
1.5951 511,333
1,4629 440

..... 0800 951,773
4,7958 111
2.9289 220
2.4960 311
2.0695 400
1.5920 511,333
1,4612 440
0.8000 051,773

08459 844
47907 111
2.9308 220
2.4947 311
2.0695 400
1.5920 511,333
1.4612 440
0.8000 951,773
08469 844
47958 111
2.9239 220
2 4987 311
20713 400
1,5915 511, 333
14610 440
4.7907 111
2.9308 220
2.4967 311
2.0713 400
1,5926 511,333
1.4620 440
4.7907 ]
2,9308 220
2.4973 311
2,0713 400

0,7944 951,773
0,8469 844

Thong s6 0
mang a

g licu cta khoang vat
crompicotit [71

1 dn

———eee————————

8,304
8,283
8.282
8.283
8,282

4 4380

6 293

2.499
T 2.070
9 1,592
9 1,461
4 08301
5 480

6 293

2.499
T 2.070
9 1,592
9 1,461
4 0,301
6 0.846
5 480

6 2.93

2.499
2.070
1,592
1,461
0,801

—

o0 S e R e R B
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2. Phuong phap vi ty trong

St dung dé xécdin
vat vi khé don gian va tuan
ket qué do vity trong doi voi
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h trong lugng riéng ctia khodng
g doi chinh xac. Céac
khoAng vat (bdng 2)

cho thay chiing

déng thoi cing
ciia M.N, Phedorova (1972) [16].

dao dong trong khodng 4.20 - 438,
trung hop voi trong luong Tiéng cua crompicotit
phi hop voi két qua nghien clu




Bdng 2. Két qua do vi ty trong khoéng vat cromit (quing géc) trong khai Nai Nua

S6 hicu Khéi lwgng miu Do cao cot Do caocot  Thé tich3 miu  Vity trong Vi ty trong TB
: (mg) khong miu(ml) c6 miu (ml) " (em) d (g/cm”) (g/cm”)
0,01413 78,0014 78,0056 0,0033 4,2818
H.352-2 0,01282 122,012 22,015 0,0030 4,2733 4,2817
____________ 001759 840055 85,0017 00041 420024
0,02165 83,00 83,0083 0,0050 4,3300
H.352-4 0,01403 82,0017 83,005 0,0033 42515 4,3343
002618 13602 137018 00059. 47081~ W[
0,02587 79,0 80,00083 0,0058 4,4603
H.352-6 0,01468 79,0041 79,0055 0,0033 4,4478 4,4491
______________________________________________ 001466 84,01 84,04 00033 44394
0,02165 83,0041 83,0091 0,0049 4,3305
H.352-8 0,01043 134,003 134,0056 0,0024 4,3458 4,3221
e 0,01760 84,0076 85,0018 0,0041 ~4,29025
0,01415 80,0041 80,0075 0,0033 4,2819
H.368-2 0,01281 136,012 136,016 0,0029 4,2733 4,2035
003361 7600 77005 00083 40554
0,01405 72,0017 72,005 0,0033 4,2516
H.368-3 0,01298 136,01 136,014 0,0031 4,1602 4,234
..................................................... 001759 820075 830017  0,0040 .
0,02586 80,005 81,0083 0,0057 46035
‘H.368-5 0,1466 79,0042 79,0056 0,0033 4,4479 4,4432
__________________________________ 002619 13802 139018 00059 44214 wi
0,01315 134,0093 134,013 0,0030 4,3867
H.368-6 0,01785 84,0015 84,005 0,0040 4,3559 4,3627
0,01043 138,003 138,0057 0,0025 4,3457

3. Phuong phap vi dé ciing
Duoc tién hanh trén miy chuyén dung P.MT -

Bdng 3. Két qua do vi d¢ ciing clia khoang vat cromit
gdc khu vuc Nui Nua

3.8 ddi v6i cac méu mai lang bang cach : ding tai S5 higa miu “?g:l:n (,ig:!d(]m e
trong 100 g'dé lén bé mat mai lang rat than trong ' ) (gity) SBOW) T
va tir tir vai thdi gian 30 gidy, sau d6 do va tinh
dién tich vét 16m. Mot maun droc do nhiéu 1dn nhu g;g%_g igg gg ggg g g’;
vay, sau d6 1dy gié tri trung binh do dwoc ciia timg H3524 100 30 52943 57
méu. Két qua do tréen 12 miu mai lang (bdng 3) H.352-5 100 30 570 +2 58
quéng cromit 14y tir hao 352 va hao 368 cho thdy H.352-6 100 30 550 45 5.7
cac gié tri vi do ciing ciia khoéng vat nay chi thay H.352-7 100 30 546 3 5.7
ddi trong mot khodng rét hep (5,7 - 5.8) tring véi H368-2 100 30 54843 5,7
s6 ligu vi do cling dic trung cho crompicotit. H368-3 100 30 55243 5,7
i H.368-4 100 30 550 +3 5,7
Qua céc ket qud thu dugc tir cac phuong phap H.368-5 100 30 569 +3 5.8
nghién ciu trén day c6 thé khing dinh crompicotit H368-6 100 30 555+ 57
1a khoéng vat chi€m phdn chi yéu trong quing H.368-7 100 30 543 +1 5,7

cromit nguyén sinh & khu virc Ni Nua.

4. Phuong phap phan tich hoi hoc

Két qud phan tich thanh phdn héa hoc clia cromit
néu & bdng 4 cho thdy quang cromit trong cac thanh
tao siéu mafic Niii Nua c6 ham Iwong Cr,O; it cao

dao dong trong khoang 54,51 % dén 58,15 %, vé co
ban twong dng v6i thanh phin clia crompicotit va
ferocromit, hoan toan dap img yéu cdu cong nghiép
(trong cong nghiép luyén kim doi hdi ham luong
Cr;O5 khong tha’p hon 48% [22]). So sanh gi4 tri ham
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Bdng 4. Két qua phan tich microzon dan khoang cromit khu vuc Nui Nua
. (Quing gdc dangd th3u kinh trong da dunit)

S5 hieu mau  FeO NiO MgO ALO;  CnOs MnO 0, Téng Cr/Cr+Al

T1901-1 15,30 0,093 13,97 12,65 56.83 0.244  0.105 99.19  0.74Y
T1901-2 15,47 0,142 13,99 12,84 57,15 0245 0.120 9995 0.750
T1901-3 1611 0,093 13,69 12.61 57.87 0239 0.110 100.72 0.754
T1901-4 1590 0,110 13,63 (286 5770 0212 0.119 10034 0,751
T1901-3 16.05 0.131 13,72 12,83 57.78 0222 0115 10085 0,752
T1901-6 15,31 0,134 14,04 12,720 D00 0224 0116 10031 0,752
T1901-7 15.21 0.152 14.41 13.15 5782 0201 0,117 101.06 0,747
T1901-8 1536  0.130 14.13 12.80 38,15 0,191 0,137 10090 0,730
T1901-9 15,12 0,117 14.28 12.95 5782 098 0125 100,61 0,750
T1901-10 15.90 0.102 13.71 1282 5777 0240 0,122 100.66 0,752
T1901-11 15.87 0.107 13.89 1282 5738 0224 0125 100.60 0.752
T1901-12 15.62 0.154 13,87 12,75 57.57 0.170. 0111 10023 0,752
T1901-13 16,33 0,084 13,52 13.51 56,10 0,257 0.124 9992 0737
T1901-14 16,17 0,110 13.64 1295 56.71 0.226 0122 9993 0746
T1901-15 15,57 0,143 13.87 12,75 57,19 0,238 0119 9988 0750
T1901-16 15,38 0.120 14.05 1270 57.22 0.228 0,128 9982 0750
T1901-17 16,13 0.118 13,48 12,71 57,08 0.233 0.117 99.87 0.750
T1901-18 16.21 0.113 13,48 12,78 56,57 0,232 0,129 9951 0,748
T1901-19 16.12 0,086 13,45 1306 5651 0.233 0,119 9938 0,745
H.352-1 1576 0310 13.88 12,86 5690 0220 0,140 100,06 0.748
H.352-2 16.37 0,290 13.65 12,83 5632 0240 0129 100,02 0,748
H.352-3 16,24 0,175 13,32 1280 57,08 0.245 0,145 100,01 0,750
H.352-4 15,22 0.162 14,63 12.83 5696 0261 0,137 100,20 0,750
H.368-1 15,85 0.187 13,32 13,07 5760 0229 0115 100.37 0.748

H.368-2 16,17 0.220 14,81 1215 3624 0210 0.124 9992 0755
H.368-3 1623 0.118 13,38 12,71 57,18 0215 0.116  99.95 0,750
H.368-4 15,62 0,154 13,87 12,73 57,57 0.170 0,111 10023 0.752
H.368-5 14,91 - 15.45 14,58 54,51 0,40 0,00 99,85 0,715

Cha thich : cac miu ky higu T.1901 1y ¢ céc than quang cromit gdc khu vuc Mau Lam, phan tich tai
Vien Dia chat- Khoang vat hoe, Phan vién Sibiri, Vién HLKH LB Nga. Cac mau k¢ hiea H.352, H.368 ldy
& hio 352 vi 368, phan tich tai TTPT cta Cue PC & KS (B6 TN & MT) :

jugng Cr,0; trong quing cromit goc & khdi Nti Nua  tao dién hinh cta t8 hap ophiolit (hinh Sa). Ngoil
cho thily chiing hiu hét tuong duong voi ham lugng  ra ching ta con thiy cromspinel trong cac da sidu
Cr,0; cua quing cromit kiéu 11 (dang thau kinh) va  mafic nghién cltu ¢b gi tri ham luong TiO, ritt thap.
kidu [11 (dang phan dii) phan b6 trong cic di dunit  chi dao dong trong Kkhodng 0,105-0.145 %. tham
& Pak Nai thude d6i ophiolit Nan Uttaradit, bac Thai  chi c6 mau phan tich khong ghi nhan dugc ham
Lan (gi4 tri ham luong CraOs clia quing cromit ki€u  Juong ctia TiO: (miu H.368-5), trong khi do ham
11 va kiéu 1l ¢ day dao dong trong khodng 5425 - lwong sit trong ching gin nhu khong thay déi dang
57.75 %) |13, k& (hink 5b). Theo quan digm cia Yong Lee (1999)

Thinh phdn héa hoc ciia cromit khu vue nghién {21], hiam lugng TiO, trong cromspinel ¢o gid tri
ctru the hién trén bidu do twong quan Cr/(Cr+AD - < 0.25 % thudng dac trung cho ngudn goe tir mot
Mg;"{Mg%—Fe*z'} cho thiy tit ed cic diém thanh phén vo dai duong thue thy, thi ddi twong dang nghien
ctia ching déu roi viio truong phan bd cromit comat  ciu la mot minh chimg dién hinh. Mat khic, cac gia
trong cc da mafic-sieu mafic kiéu Anpi 15.6.8.20]. tri Cr/(Cr+Al) clia cromspinel & day hiu hét thudng
Piéu nay cang khang dinh chic chin cac da sieu <076 (bang 4) cang chimng minh thém cho nguén
mafic khei Nai Nua r4t dac trung cho cac thanh  goc ophiolit ctia chiing, Céc gid tri nay cing tuong
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Hinh 5. Tuong quan Cr/(Cr+Al) - Mg/(Mg+Fe*?) (a) va FeO-TiO; (b) clia cromit (quang goc) trong khéi
Nui Nua, Truong phan bs cia cromit trong cac thanh tao siéu mafic ki€u Anpi [14)

duong voi cromspinel kiéu IT va III c6 mat trong
cac da siéu mafic Pak Nai thuéc dai ophiolit Nan
Uttaradit, bic Thii Lan. DPéng thoi su bién thién
thanh phan ti¥ ferocromit dén crompicotit ghi nhan
G day ciing 1a d4u hieu rat dac trung cho cromspinel
trong céc da siéu mafic kicu ophiolit.

Nhiing di€u vira néu trén ciing phd hop véi két
qua nghién ciru vé thanh phén hoa hoc clia clino-
pyroxen trong kh&i Niai Nuwa dd cong bs [2] vai
hidm lwong Na,O rdt thap (0.06 %), dac trung cho
clinopyroxen trong céc siéu mafic ophiolit (véi
Na;O chi & mire < 0,25 %). Clinopyroxen trong cic
di ¢ day thudng c6 ham lwong Ti rit thap, trong khi

gid tri Mg# =Mg/(100*Mg+Fe™) lai cao, chimg 6
ching duge két tinh tir magma nghéo Ti trong tu
nhu ophiolit Pozanti-Kasanti [15], hodc ophiolit
Oman, bia Trung Héi, ophiolit Babu, Luabusa tay
nam Trung Quéc... [S, 6, 8, 20]. Cic d4 nay dugc
hinh thanh tir qué trinh néng chdy ting phin ciia
thach quyén dai duong di bi nghéo di & doc déi
hat chim. Céc dic diém thanh phan héa hoc clia
clinopyroxen c¢6 mit trong cic thanh tao nghién
citu thé hién tren toa do ALO; - 100*Mg/(Mg-+Fe)
con chimg minh cic d4 mafic-siéu mafic khoi Nii
Nua duogc thanh tao trong diéu kien moi trudng ap
sudt cao (hink 6). '

Siéu gmaﬁc PKO

o Mafic PKO

A Hudng Skaegard
7

<« Hinh 6.

Thanh phén clinopyroxen
cac da mafic - siéu mafic
khaéi Niti Nua trong toa do
ALO;- (100*Mg/Mg+Fe).
Truong ap sudt cao clia
céc da peridotit trong cac
dai ophiolit theo Modaris
(1972), trudong phén bo
cac da mafic va siéu mafic
trong dai ophiolite Pozanti-
Karsanti (PKO) theo [15],
~J  hudng phan dj Skaegard
theo DeBari va Coleman
(1989)

eHICHD
@ nuinus

70
Mg*100/Mg+Fe
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KET LUAN

Nhitng két qua nghién ciru chi tiet vé dac diém
khoang vat hoc quang cromit noi sinh da cung cip
thém thong tin cho viee xhedinh cacthanh tao mafic-
<ieu mafic phan b6 doc 461 Song Ma (dién hinh 1a
khai Nai Nua) phi hep véi tieu chi cia cac da thuoc
t6 hop ophiolit.

Céc nghién ciu vé khoang vat hoc bang chc
phuang phap khac nhau cho thay cromit trong khoi
sizu mafic Nii Nua ¢o thanh phén cht yéu tuong
{tng voi bieh loai crompicotit vi ferocromit, ¢b ham
Jluong CryO3 cao hoan toan dip ng duge yéu cau
cong nghiép.

Véi dac trung ham lrong TiO, rit thap cla cromit
(luon < 0.1 %) 1a chi thi cho ngudn gd¢ Manti ngheo
Kiet clia cac da sieu mafic khdi N Nua.

Té hop cua cromit véi cac dac trung nhu di
trinh by trong bai bio niy cung voi clinopyroxen.
cb gid i Cr/(Cr+Al) ludn nho hon 0.76 ¢o thé 1a
ddu hieu vé trién vong Gm kiém quang cromit g
nhitg khu vye phat trién cic thanh tao sieu mafic
twong ty ¢ nudc ta.

Lai cam on. Tac gia chan thanh cam on sy ho
tro cua DE tai Nghien cira Co ban (ma s0 70.85.06),
Dé tii hop tac quoe t& Viet-Nga (theo Nghi dinh
thur). chc déng nghiep phong Magma vién Dia chit
- Vien Khoa hoc va Cong nghe Viét Nam, cac dong
nghiép Vién Dia chit - Khoang vat hoc Novosibirsk.
Pic biét tic gid chan thanh wim an Ts Tran Tuan
Anh da gitp do phan tich thanh phin don khoang
cromit bing phuong phap microzon tai Vién Dia
chit - Khoéng vat hoe Novosibirsk.
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SUMMARY

Mineralogical characteristics of chromspinel in the
mafic and ultramafic forming of Nui Nua massive
(from Song Ma zone)

Endogenous chromites in mafic - ultramafic asso-
ciations of the Song Ma zone (Nui Nua massif) are
consisted of :

- Disseminated chromites that were associated
with different mafic varieties

- Veinlets, lenses of chromites that were associa-
ted with dunites.

Analysis on chromites using X-Ray, micro-hard-
ness, and microgravity methods indicate that they
are mainly of chrome-picotite with Cr,0, ~ 54.51 [
58.15 wt.%, low in iron and alumina, and very low
in titanium contents. Their Cr/(Cr+Al) ratios vary
from 0.4 to 0.76, which are typical to chromites that
were formed in ophiolitic ultramafic rocks. Their
compositions are similar to type Il and type IIl chro-
mites of the Pak Nai dunite of the Nan Uttaradit
ophiolite belt Northern Thailand.
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