
32{4),308-3J7 Tap chi CAC KHOA HOC VE TRAI DAT 12-2010 

DAC DIEM DIA HOA - KHOANG VAT QUANG 
MANGAN VUNG MO TOG T A T 

DAO DUY ANH 

I. MO DAU 

Nghien cii'u diic didm dja hda - khoang vat cac 
thanh tao khoimg siin ndi chung va thanh tao quang 
mangan vting md Tdc Till ndi rieng la ddng gdp ca 
ban ra't quan trpng lam lien de cho cac nghien ctiii 
ling dung tiep theo nhu lua chpn phuang phap tuyen 
khoang thfch hpp de cd the thu dupc tinh quang 
mangan dii tieu chuan chat lupng nguyen lieu eho 
cac nganh cong nghiep luyen kim, hda chat, siin 
xua't pin... 

Quang mangan Viet Nam phan bd ehii yeu d 
cac tinh Cao Bang, Tuyen Quang, Nghe An va Ha 
Tinh thupc ba dang ngudn gdc : triim tfch, nhiet 
djch va phong hda |20|. Tdng trtr lupng da khao sat 
quang mangan tren 10 trieu tan, phan bd d 34 md 
va diem quang, trong dd md miingan Idn nhat la 
md Tde Tat thupc bdn mangan Ha Lang, tinh Cao 
Bang {hinh 1). Trtr lupng eiia md mangan Tdc Tat 
uPc tfnh chiem khoiing 30 % tdng trir lupng quang 
mangan ciia Viet Nam |15|. Md nay cting the hien 
ro net nhaf cau true dia cha't cting nhu dac didm 
quang hda 119|. Theo sd lieu eiia Bp Cong thuang 
Viet Nam, nam 2007, cd khoiing 25 ngan tan 
quang mangan dupc khai thae d md Tdc Tat, chiem 
hon 40 % tdng san lupng quang mangan khai thae 
trong ea nudc. 

Mac dti diic diem dja hda - khoang vat ciia thanh 
tao quang mangan vting md Tdc Tat cting da-dupe 
de cap den trong nhieu tai lieu nghien eiJu trudc day 
|2,14,16-18], nhung thanh phan hda hpe don khoang 
chua dup'c xae dinh chi tie't. Nghien ciJu nay sir 
dung cac phuang phap phan tfch hien dai dd dua ra 
cong thiic thuc nghiem ciia cac khoang vat trong 
vting md cung nhu kie'n tnic, cau tao quang. Cae 
ke't qua eiia nghien ciru nay la ea sd giiip cho viec 
lira chpn phuang phap tuydn tach Mn ra khdi cac 
tap chat di kem. 

II. KHAI QUAT VE DAC DIEM DIA CHAT 

Md mangan Tdc Tat thupc dja phan hai xa Quang 
Trung va Tri Phuong, huyen Tra LTnh, tinh Cao Bang; 
each trung tam thj xa Cao Bang 55 km ve phfa dPng bac. 

Tpa dp djaly md : vy dpbae22"48'56"-2r51'16", 
kinh dp dong : 106"23'30"-I06"26'26". 

Vimg md Tdc Tat thupc phan tay bdc cua mpt 
ne'p udn ldn, keo dai ttr bien gidi Viet - Trung tdi' 
tinh Cao Bang. Cd hai ne'p udn thir sinh dang bac 
thang ndi bat trong vting (mpt nep 15m va mpt ne'p 
ldi) tir tay bac sang dong nam, hpi tu theo hudng tay 
bac va md rpng ra hudng dong nam. Md mangan Tde 
Tat thupc vao phan cudi tay bac ciia ne'p lom Tdc 
Tat - Bang Ca, thupc bdn triim tfch mangan Ha 
Lang (hinh 1). Khu vuc Tdc Tat bj mpt diit gay 
kien tao Idn cat dpc theo true cau true, phan chia 
viing thanh hai phan bac va nam |2 | . 

Tram tfch Ha Lang bao gdm phan dudi la cac 
tram tfch tudi Devon va phan tren la cac tram tfch 
carbonat 15|. Theo phan chia ciia I. Varensov [16-
18], cac thanh tao chiJa mangan bdn Ha Lang la 
thanh tao dolomit - da voi. 

Vting Tdc Tat dupc la'p day chii ye'u bdi cac da 
voi thupc he tang Tdc Tat (D,-C| tt), bao gdm hai 
phu he tang, dupc mo ta chi tie't trong cac van lieu 
[6, 8, 13|. Phil he tSng dudi (0,-0, n,) bao gdm da 
voi phan Idp day, xam sang ; da voi spc dai sac so, 
xam den, xam xanh ; da voi spc dai phan Idp mdng 
den trung binh ; chira cac Idp mdng mangan khPn" 
cd gia trj cong nghiep ; chti'a hda thach rang ndn 
(conodonts) ; day 30-320 m. Phu he tang tren (D,-
C| tt,) bao gdm cac da voi, da voi silie mau xam, 
xam sang, xam den, da voi phan dai, phan ldp mdng 
de'n day; chira cac Idp quang mangan day 0,15-3,0 m; 
chira hda thach tay cupn (brachiopods), trimg Id (fora-
minifera) va rang ndn ; day 50-110 m. Tdn" chidu 
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day he tiing khoing 80-330 m. 
Dua vao cae nghien cuu ve quan 
he dja tang va hoa thiieh, he tiing 
Tdc Tat dupe xac djnh tudi Famen 
thupc Devon mupn va Tournais 
thupc Carbon som 1131. 

Nliu vay, quang hda man-gan 
nguyen sinh ciia md Tdc Tat cd 
ngudn gdc triim tfch hda hoc 
bidn nong, thupc he langTo'c Tat 
va cd tudi D,fm- 0,1. Cac ldp 
quang mangiin chii yeu tap trung 
d viing ria Cac nep lom hoac cac 
didm ndi giu'a chiing (hinh 1). 

III. PHUONG PHAP 
PHAN TICH 

^ Nep lom /^ 

Cac mau nghien cii'u thu thiip 
ttr cae via quang chua mangan 
va quang da dupc khai thae tai md 
Tde Tat. Cac miiu quimg nguyen 
khai (mSu chung) dupc nghien 
nhd de phan tfch nhidu xa tia X 
(XRD), vi dd dien tii' (EMP), 
quang phd hap thu nguyen tir 
(AAS), cam iing quang phd plas­
ma (ICP-MS) ; Ciic mau quimg chpn rieng dupc 
mai mSu lat mdng dd phan tfch bang kfnh hidn vi 
dien tir (EMS), kfnh hien vi dien tir quel (SEM) va 
EMP tai Trudng Dai hpe Tdng hpp Freiburg, CHLB 
Diic. Mau nguyen khai cung dupc phan tfch thanh 
phan hda hpe tai Dai hpe Tdng hop British Columbia, 
Vancouver, Canada. 

Phan tfch XRD lien hanh tren may Bruker AXS 
D8 Advance sir dung hire xa CuKa. Cac thong .sd 
cai dat cho phan tfch bao gdm hieu dien the 40 kV, 
ddng dien 35 mA, budc nhaiy O,O2"20, thdi gian 
ngung 3 giiiy, pham vi quel 5-6O"20. Nham djnh 
Iupng thanh phiin khoang vat, cae bidu dd nhieu xa 
tia X dupc phan tfch bang phiin mem GSAS eiia 
A.C. Larson & R.B. von Dreele [7|. 

Phan tfch EMP sir dung may CAMECA SXIOO 
bang phuong phap phan tan sdng, ttr ke't qua nay cd 
thd tfnh cong thire khoiing vat, trong dd apatit,bixbyit, 
hausmannit, hemalil, hollandit, jaeobsit, manganit, 
magnetit, pyrolusit va thach anh dup'c tfnh loan vai 
sd oxy hda tuang ung la 26-I-, 6-I-, 8-t-, 6-1-, 32-1-, 8-I-, 
3-i-_ 8-t-, 4-f va 4-I-. Ddi vai phuang phap tfnh HjO 
cho holliindil, sd OH dupc tfnh tuong ung voi |Na 

Tram tich De Tu' 

TrSm tich silicat Devon mupn 

Tram tich silicat Devon giOa 

N§p loi c? 
Diabas \ ^ Dift gay 

Quang Mn K ^ ^ Quang Mn oxi hoa 

Diet gay 
gia dinh 

Hinh l.Sado dja chat bdn Mn Ha Lang |201 

4- K -I- 2 X (Ca -I- Ba)|, sau dd chuyen sang dang HjO 
va chia cho nguyen tir khdi dd dupc sd phan tram 
HjO. Ddi vdi HjO, sd OH dupc tfnh bang |3 x (Si 4-
Al -I- Fe -I- Ba -I- Ca -I- Na -1- K)|, sau dd tfnh tuong tu 
nhu tren |12|. Mpt sd ePng thirc khoang vat dien 
hinh hoac trung binh dupc the hien trong lydng 1. 

Cac nghien ciru bang kfnh hien vi dien tir quel 
(SEM) tien hanh tren he tho'ng Zeiss LEO 1525 vai 
the gia tde 5 kV. 

Tlianh phan hoa hpe ciia quang mangan Tdc Tat 
phan tfch bang he tho'ng may AAS Analytik Jena, 
Vario 6 bang phuang phap Luft-C2H2-Flamme/50 
mm/IS5 va bang ICP 90A - Na^O, nung chay ddi 
vai mau ran va ICP 80T - hydrogeoehem multiele­
ment ICP-OSE ddi vdi mSu dung dich. 

IV. DAC DIEM DIA HOA - KHOANG VAT 
QUANG MANGAN 

1. Thdnh phdn hoa hoc quang nguyen khai 

Trong nghien ciiu ciia Le Tlrac Xinh, thanh phan 
hda hoc trung binh cua loan md nhu sau : Mn = 30 %, 
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Fe = 6,38 %, SiO, = 22,79 %, P = 0,22 % [191. 
Nghien euu nay da phan tfch thanh phan hda bpc 
cua quang nguyen khai nhu trong Iwng 2. Nguyen 
td Mn chiem tdi ban 41 %, la nguyen td phd bie'n 
nha't; tiep sau la Fe ttr ca cac khoang vat ciia Fe, cac 
khoang vat ehiia Mn va Fe va dang thay the ddng 
hinh trong cac khoang vat cua Mn. Ca, Ba, va K la 

cac nguyen td kidm chiem ham lupng ciio lrong 
thanh phan quang nguyen khai va can loai bd trong 
qua tnnh che bie'n Mn tinh khiet. Ca tdn tai trong 
khoang vat ealcit - la mpt khoang vat mach phd 
bie'n trong quang Tdc Tat, trong khi dd K va Ba tdn 
tai chu ye'u trong cac khoang vat hollandit - mpt 
khoang vat quang mangan pho bie'n va feldspar. 

Bijng 1. Ke't qua phan tich EMP dien hinh va cong thurc khoang vat mo mangan Toe Tat 
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Bdng 2. Thanh phan hoa hoc quang Mn nguyen khai mo Toe Tat 

Thanh phan 

Khdi luang 
( % ) • 

AI 

0,6 

Ba Ca Co Cr Cu Fe K Mg Mn Na 

0,9 1,27 0,02 0,01 0,03 10,48 0,44 0,11 41,46 0,1 

Sr 

0,21 

Ti 

0,04 

Zn 

0,03 
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2. Thdnh phdn vd ddc diem khodng vdt 

Thanh phdn khoang vat md Tdc Tat rat phong 
phii. Cac khoang vat phd bien nha't bao gdm pyrolusit, 
manganit, va hollandit ; it phd bie'n han la jaeobsit, 
bixbyit, braunit va hausmannit. Ben canh dd, hematit 
va magnetit la cac khoang vat sat xua't hien vdi ham 
lupng dang ke. Cac khoang vat mach dang chii y gdm 
thach anh, calcit, feldspar va apatit. Hinh 2 thd hien 

bieu dd nhidu xa tia X miu quang nguyen khai, cho 
tha'y ra't ro su cd mat ciia cac khoang vat pyrolusit, 
hollandit, jaeobsit, bixbyit, hematit, thach anh, calcit. 
Cac khoang vat khac do cd su triing cac dinh nhidu 
xa (manganit) hay ham Iupng nhd (haus-mannit, 
braunit) n6n khong thd hien ro tren bieu dd XRD. 

Cac khoang vat quang mangan the hien ca kie'n 
true kdt tinh tit dung djch keo va tir dung dich that 

•o 1 0 0 -

^B 

,4<4*i*'Wili^*»»M*»i^^^' y 
~T 1 1— 

25 30 35 
G6c do 2-Theta 

— I — 
40 

Hinh 2. Gian do nhiSu xa tia X quang Mn nguyen khai md Tdc Tat 
Ghi chu : P - pyrolusit. Ho - hollandit, J - jaeobsit, B - bixbyit, Hm - hematit, Q - thach anh, C - calcit 

(dnh I vd 2). Quang kdt tinh tir dung dich keo bao 
gdm dang phan tan va dang hat dau, trong khi dd 
quang ke't tinh tir dung djch that cd nhieu dang kie'n 
true khae nhau bao gdm cac tinh the tu hinh, khong 
tir hinh cd kfeh thudc ttr nhd de'n ldn, cung nhu cac 
tinh the hinh kim. 

Cac ket qua nghien ciru khoang vat hpe, dac biet 
la cac sd lieu phan tfch EMP va cae hinh anh thu 
dupc chi ra cac hoat dpng kien tao xay ra sau giai 
doan thanh tao quang lam phirc tap ca'u true quang 
va da gp'c trong md mangan Tdc Tat. Cac ca'u tnic 
ca nat, tap hpp, phan tan, bien ddi va mpc xen giiia 
cac khoang vat quang ciing nhu giiia cac khoang vat 
quang va khoang vat mach cd thd quan sat dupc 
trong hau het cac mSu quang. Ck b quy mo Idn va 
ra't nhd deu xua't hien kien tnic mpc xen giifa cae 
khoang vat mangan va khoang vat mach nen day la 
mpt ye'u to rat quan trpng lien quan de'n cong nghe 
tuyen khoang ddi vdi quang mangan Tdc Tat. 

a) Pyrolusit [MnOJ 

Pyrolusit la khoang vat quang mangan phd bien 
trong md Tdc Tat va the hien rat r5 trong cac ke't qua 

phan tfch (hinh 2, biing 1). Quan sat cac mSu quang 
tho va cac hinh anh EMP, pyrolusit the hien ca kien 
true keo va kien true tinh the (dnh 1 va 2). Phan bd 
khoang vat pyrolusit cung da dang trong cac mSu 
khac nhau bao gdm cac hat "dpc lap" kich thudc Idn 
trong quang ca'u tao dac sit (anh IB), hoac trong cac 
mach nhd va hat nhd, phan tan cung cac khoang 
vat manganit, braunit, bixbyit, hematit, thach anh, 
calcit va apatit trong cac quang mangan dang mach 
(anh IC, anh 2A, B). 

Pyrolusit md Toe Tat phd bidn dang bd spi, tinh 
the hinh kim, phan bP' chat che vdi calcit (anh IB, 
anh 2D, F) va cac tinh the tuang do'i tiJ hinh, the 
hien rait ro cat khai dac trung, di ciing hollandit (anh 
2C, E). Cac tap hpp hat ldn cua pyrolusit thudng di 
kem vdi vi tinh the dang spi cua hollandit phan tan 
trong pyrolusit hoac cac khoang vat mach (anh 4D). 
Hinh anh phan bd nguyen to {dnh 3) ciing chiing td 
mdi quan hS nay va chung td pyrolusit chiia khong 
dangke Fe. Tuy nhien, trong thanh phan quang man­
gan Tdc Tat, pyrolusit thudng di kem hoac chiia cac 
hat nhd cac khoang vat giau sat nhu bixbyit, jaeobsit 
va hematit (anh 2A, B, E, F). 
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GHI CHU 
manganit, 

Anh 1. Quang nguyen khai Mn md Tdc Tat 

A - mau TocTat 2, B - miu TocTat 7, C - miu TocTat 4, D - mau TocTat 8. KY HIEU : M -
P - pyrolusit, C - calcit. Ho - hollandit, J - jaeobsit, Br - braunit, Hm - hematit, G - goethit 

Trong Ciic oxit mangan, pyrolusit la dang tdn tiii 
vdi ,sd oxy hda ciia mimgan cao nhai (4H-). Dudi tae 
dpng ciia cac qua trinh dja chat, pyrolusit ed thd bj 
bie'n doi thanh ciic khoang vat mangiin khac va ngupe 
lai, cac khoang vat khac cting cd the bj bien ddi tao 
thanh pyrolusit. J.H. Rask & P.R. Buseek 111 ] da chi 
ra mdi quan he hinh thanh gitra pyrolusit va manganit 
nhu sau : manganit (nguyen sinh) —> pyrolusit (thir 
sinh) -> miinganit (thir sinh). Su hinh thanh pyrolusit 
va lam giiu thir sinh la mpt yeu td thuan lpi cho viec 
thu dupe quang vdi ham lupng mangan cao. 

b) Hollandit [BaMng0^e.H^O] 

Hollandit thupc nhdm cryptomelan vdi cong thirc 
chung la A,MnsO,f,.H,0 (x < 2) trong dd A la cac 
ion thudng la Ba, Cs, Rb va K d vj trf khoang dang 
dng trong cau true tinh the (10, 3|. Trong thanh phin 
quang mangan Tdc Tat, vj trf A bao gdm chii ye'u 
Ba va K. Trong nhieu tai lieu trudc day, quang 
mangan Tdc Tat thudng dupc mo ta chira khoang 
vat psilomelan |2, 4, 14], nhung ttr eae ket qua 

phan tfch chi tiet dang didm trong nghien ciru nay, 
khong tim tha'y khoang vat ed cong thiic cua psilo­
melan KBa.HjOjMn.O,,,]. 

Hollandit Tdc Tat thud'ng di kem vdi pyrolusit 
va manganit ciing nhu cac khoang vat mach khae 
(anh IC va <inh 2C, D). Khoang vat nay thudng cd 
ca'u tao tap hpp tinh thd dang tdc, thanh tao mupn 
han so vdi pyrolusit va la khoang vat bie'n ddi thii' 
sinh ttr qua tnnh phong hda, khong chi lap diy eae 
khe niit eua pyrolusit ma cdn mpc xen ben trong 
cac tinh the pyrolusit, hoac bao quanh cac tinh thd 
pyrolusit tu hinh (anh 2C, D). Hinh anh phan bd 
nguyen td (dnh 3) cho tha'y mpt vf du dien hinh ve 
qua trinh bie'n ddi thir sinh, trong dd pyrolusit bi 
phong hda thanh hollandit. 

Ke't qua phan tfch EMP va hinh anh phan bd 
nguyen td chirng td hollandit thudng chira mot 
lupng nhd Fe, thay the cho Mn^* eung nhu cac 
nguyen td kiem nhu Ba va K (bang 1, anh 3 va xem 
them 111). 

312 



TW. t!>> ' ^ ^ * ' ^ ' V " ifeJ*^<. 

^ / ^ » - ^ 

'A- B 
Bi 

P 

-4/;// 2. Quang Mn Tdc Tat dudi kfnh vi dd dien tir (EMP) 

GHI CHU : A - miu P.l, B - miu N7.2, C - miu TocTat 5.3, D - miu TocTat 1.1, E - miu TocTiit 3.B, 
F - miu TocTat 1 .D. KY HIEU : P - pyrolusit, M - manganit, B - bixbyit, Ho - hollandit, Hm - hematit! 

Br - braunit, J - jaeobsit, A - apatit, C - calcit, Q - thach anh 

Trong quang mangan phong hda ciia md Tde Dua vao thanh phin khdi lupng sit va H,0, 
Tat, cac khoiing vat thd hien qua trtnh phong hda Nanbu & Tanida da phan ra hai loai hollandit - loai 
khong hoiin toim, chang ban hollandit di cting vo'i chira nudc va loai khan (xem ihem |9|). Ttr ket qui 
goethit va birnessil - siin phim eiia qua trtnh phong phan tfch ddi vdi quang mangan md Tdc Till cd 
hda - cung nhu khoang vat nguyen sinh giiu sit la the' tha'y hollandit thupc loiii hollimdit chira nudc 
jaeobsit (anh I D). v5l khoing han 1 % H^O va duai 1 % sit. 
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Anil 3. Phan bd nguyen to trong quang Mn bing phan tfch vi dd dien tir (EMP) 

GHI CHU : 1 - miu TocTat 1, Mn - anh phan bd mangan, K - anh phan bd kali, Ba - anh phan bd bari 
KY HIEU : P - pyrolusit, Ho - hollandit 

c) Manganit [MnOOH] 

Ket qua phan tfch EMP eho thay manganit chiem 
ham lupng dang ke trong thanh phin quang mangan 
Tde Tat ; tuy nhien cac dinh nhieu xa X-ray ciia 
manganit khong quan sit ro vi hiu het chiing deu 
trting vdi cae dinh nhieu xa ciia pyrolusit va hollandit. 
Manganit md Tdc Tit thudng tdn tai dudi dang tap 
hpp hat dac sfl, cau tao vd ctii (anh IA). Bang eae 
nghien ciru EMP va EMS, cd the quan sat rat ro 
kie'n triie ciia manganit dudi dang cac tinh the vdi 
thie't dien hinh lang tru hoan hao (kfeh thudc khoang 
0,01 - 1 mm) va dang khung xuang vdi kfeh thudc 
nhd ben trong cac khoang vat khac 111. 

Manganit thudng di kem chat che vdi pyrolusit, 
lip diy cae khe hd gitJa pyrolusit hoac pyrolusit 
vdi cac khoang vat khac (anh 2A) ; di kem vdi 
pyrolusit, bixbyit, jaeobsit, hematit va calcit (anh 
1 A, C va 2A). Vdi sd oxy hda 3+, manganit cd the 
dupc hinh thanh bdi qua trinh phong hda, do dd 
trong cae miu quang phong hda cd thd xac djnh 

dupc manganit hinh thanh d khPng gian giira cac 
khoang vat braunit va jaeobsit va trong tap hop vdi 
cac khoang vat pyrolusit va hollandit (anh IC). 

Theo ke't qua phan tfch EMP, thanh phin hda 
hpe ciia manganit dupc xac djnh va trinh bay trong 
bang 1. Mpt so didm phan tfch cho thay su cd mat 
eua Fe, la nguyen td thay the ddng hinh cho Mn, 
trong khi dd mpt sd didm phan tfch khac cho thiy 
manganit cd thanh phan tuang ddi tinh khiet [ 11. 

d) Jaeobsit l(Mn*\Fe*', Mg)(Mn'',Fe%OJ 

Ciing vdi cac khoang vat mangan ngheo sit, 
quang mangan To'c Tat cting chiia cac khoang vat 
mangan giau sat, trong dd cd jaeobsit. Thanh phin 
hda hpe jaeobsit Tdc Tat dupc the hien trong bang 1. 
Theo cong thire Iy thuye't, thay the ddng hinh eho 
Fe'* cd the la Mn'*, tuy nhien trong jaeobsit Tdc 
Tat, thanh phan nay khong dang kd. Ngupc lai, cac 
ket qua phan tfch ddi vdi mau quang vting md Tdc 
Tat cho thiy Mg^* thudng thay the ddng hinh cho 
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Mn^* (bing 1 vi 111). Trong bidu dd XRD (hinh 2), 
su ed mat ciia jaeobsit cung dupc thd hien rat ro. 

Cae hat jaeobsit thudng ed kich ca kha nhd. 
Trong quang nguyen sinh, jaeobsit thudng td hpp 
vdi pyrolusit, magnetit va hematit va cd ca'u tao dai. 
Dac biet, cae hat jaeobsit dang sao bat gap phan 
tan trong eae tinh the pyrolusit tu hinh (anh 2E). 
Han nira, dua vao ke't qua phan tfch EMP cd thd 
tha'y jaeobsit mpc xen chat che vdi manganit khung 
xuang, trong dd Ciic hat jaeobsit phan bd xung quanh 
hat manganit va gitra cic khoang vat nay hoac gitra 
cac khoang vat mach |11. Trong miu quang phong 
hda, khoang vat nay di kem vdi hollandit, birnessit 
va goethit (anh ID). 

d) Bixbyit [(Mn,Fe)fiJ 

Bixbyit la mpt khoing vat dac trung cho qua 
trinh phong hda giua cic khoing vat mangan va 
khoang vat sit. Cic dinh nhidu xa dac trung cho 
bixbyit cting quan sat thay rat r5 trong bieu dd XRD 
quang Tdc Tit (hinh 2). Bixbyit Tdc Tit chira mpt 
lupng dang ke Fe'* trong thanh phan hda hpe ciia 
chiing, trong mpt so trudng hpp Fe'* ed the thay 
thd han 50 % Mn | 1 | . Cac thanh phan nguyen to 
khac nhu K, Ba, Ca, Mg, AI ciing cd mat va cd khi 
dat tdi vai phan tram khdi lupng trong cac hat nhd 
bixbyit (bang I vi 111). Bixbyit thudng ket tinh d 
dang hat nhd, td hpp hoac phan tan trong cie khoing 
vat mangan khac cung nhu cac khoing vat mach va 
khong the phin biet vdi cac khoang vat mangan 
khac bang mit thudng (anh 2A, B). 

e) Hausmannit lMn^*Mn^*20J 

Hausmannit chiem mpt lupng nhd trong thanh 
phin quang mangan md Tdc Tat va khong quan sat 
ro su cd mat trong bieu dd XRD. Tuy nhien, nhieu 
hat nhd hausmannit dupc thay bing phan tfch EMP 
(bang I va 11 j). Hausmannit phan bd chii yeu trong 
cac quang dang miich nhd ; trong mpt so trudng hpp, 
ed the gap kien true tinh the ciia hausmannit mpc 
xen vdi da vay quanh. Hausmannit cting tdn tai dang 
ca'u tnic nhii tuang hoac sao nhd trong pyrolusit. 
Cac hat hausmannit thudng nhd va rit khd phan biet 
ranh gidi vdi cae khoang vat khae. 

f) Braunit [Mn^*Mn^\SiO^J 

Khoang viit braunit ciing khong phd bie'n trong 
quang vting md Tde Tat, do vay ma eae dinh nhilu 
xa khong the hien ro trong bieu dd XRD eiia miu 
n"uyen khai, nhung thd hien ro trong bieu dd XRD 

ciia miu da phan chia (anh ID va [11). Phan tfch 
EMP tim tha'y cac hat nhd braunit di cimg vdi 
pyrolusit va bixbyit (anh 2B). 

"Hieo [2], braunit la khoang vat nguyen sinh. 
Khoang vat nay xuit hien vdi nhieu ca'u triic khac 
nhau d md Tdc Tat nhu dang tap hpp, kie'n triic dai, 
tinh the hoac mach ngang. Kfeh thudc hat khoang 
vat braunit vao khoang 0,002 - 0,3 mm. Do anh 
hudng cua cic qua trinh dja chat, braunit dupc thay 
the bdi cac khoing vat thir sinh khac, chang han nhu 
psilomelan va pyrolusit. 

g) Hematit [Fe^OJ, magnetit [Fe^OJ, goethit 
[FeOOH] 

Trong sd cac khoang vat chira Fe ciia md Tdc 
Tat, hematit la khoang vat phd bien nhat. Su cd mat 
eiia khoang vat nay the hien rat ro trong bieu dd 
XRD (hinh 2) va phan tfch EMP (bang 1). Trong 
thanh phin hda bpc ciia hematit, thanh phin oxid 
Mn thudng cdn lai khoiing 1 - 3 %. Theo [2|, cac 
tinh the hematit di cting cac khoang vat mangan 
thudng cd dang kim va phien mdng vdi kfeh thudc 
0,01 - 0,1 mm. Bing phan tfch EMP, nghien cu'u 
nay khong nhirng tim tha'y cac kie'n tnic ndi tren 
ciia hematit ma cdn quan sit thay kien tnic dang 
hat ciia hematit (anh 2F). 

Mac dll khong phd bie'n nhu hematit, nhung 
magnetit va goethit cQng thudng tim tha'y trong cac 
miu quang Tdc Tat, dac biet trong cac miu da phan 
chia (anh 1C,D). Magnetit thudng td hpp vdi hematit, 
jaeobsit, bixbyit va pyrolusit va cd kien tnic hat. 

Goethit la khoang vat thir sinh, san phim ciia 
qua trinh phong hda. Trong quang Tdc Tat, goethit 
cd kie'n triic keo, lip day khoang trdng va khe niit 
gitra cac khoang vat ciing nhu giifa ranh gidi cic 
khoang vat vdi nhau. 

h) Thach anh [SiOJ, calcit [CaCOJ, apatit 
[CasPOJ, va feldspar [KAISifiJ 

Trong cac khoang vat mach di kem trong quang 
mangan vting md Tdc Tat, thach anh va calcit la 
hai khoang vat chie^m thanh phin chii ye'u va thd 
hien r5 sir cd mat trong bieu dd XRD (hinh 2) ; thii 
yeu la apatit va feldspar. Trong hiu he't cac miu 
quang mangan, thach anh va calcit thudng di kem 
nhau. Cae hat nhd thach anh the hien kien tnic tii 
ket tinh. Giua cac tap hpp calcit, eie hat klioang 
vat thach anh cting dupc tim thay. Apatit va feldspar 
cting tdn tai b dang hat nhd, rai rac trong cac khoang 
vat mangan cung nhu cac khoang vat khac. 
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KET LUAN 

Dae didm dia hda - khoang vat quang mangan 
vting md Tde Tat phim anh siic net ngudn gdc trim 
tich hda hpe bien nong ciia md va iinh hudng ciia cac 
hoiit dpng dia chit xuit hien sau qua tnnh hinh ihiinh 
quang. Qui trinh udn nep va dirt giy lam phirc tap hda 
ca'u tao cac ldp chira quang ; qua trtnh phong hda d 
dieu kien khi hau ciin nhiet dd'i iim lam giau mangan 
cting nhu hinh thanh cic khoang vat thii sinh khae, 
do dd thiinh phan quang Tdc Tat kha phii'c tap. 

Cic khoang viil mangan md Tde Tat biio gdm 
pyrolusit, hollandit, manganit, bixbyit, hausmannit, 
braunit va cac khoimg viil mangan giiu sal nhu jiieo-
bsit ; cac khoang viit ciia sat nhu hematit, magnetit, 
goethit ; cac khoang vai miich bao gdm ealcit, thiich 
anh va lupng nhd cic khoang viit apatit va feldspar. 
Su mpc xen giu'a cac khoang vai mangan vdi nhau 
eQng nhu gitra cac khoang vat mangan, cic khoang 
vat chira sit va cac khoang viil mach rii phirc tap 
va d ca cip dp vi ciiu Inic. 

Dua vao cac dac diem ndi tren eiia quimg mangan 
Tde Tit, cin lua chpn phuo'ng phap tuydn khoang hieu 
qua dd nang cao chiit lup'ng quang. Chang ban. de 
thu dupc hieu suil eao lrong qua trinh linh che. 
quang nguyen khai phai dupc nghidn nhd den ca 
hai mi cac pha khoimg viit mangan ed the tach ra 
khdi cac khoing viu miich. Nghien ciru nay de xuit 
phuo'ng phap toi nhiii dd san xuit quang mangiin 
vting Dong Biie Viet Nam nhiim diit sin phiim mangiin 
linh khiet cd chat lup'ng cao la phuo'ng phip hda 
hpe, bdi quang mangan Tdc Tat chti'a cac khoang 
vat cd cae tfnh chit viit ly tuo'ng tu nhau va eiiu true 
quang phii'c liip. 
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SUMMARY 

Geochemical-mineraiogical characteristics of 
manganese ores in the Toe Tat area 

Toe Tat manganese deposit is of neritic origin, 
the manganese ores were formed by sedimentary 
process and alterated by later weathering process. 
Using many modern methods, this research presents 
in detail geochemical-mineraiogical characteristics of 
manganese ores in the Toe Tat area. The manganese 
minerals include pyrolusite, hollandite and mangannite 
as the main rninerals ; and jacobsite, bixbyite, haus-
mannite and braunite as the minor minerals. Besides, 
the gangue minerals include hematite, magnetite, 
goethite, quartz, calcite, apatite and feldspar. They 
were intergrown at even micro scale and formed 
complex mineral assemblages. 
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