PAC PIEM CHAT LUQNG VA TIEM NANG TAI NGUYEN

QUANG MANGAN KHU VUC TRA LINH - TRUNG KHANH,
CAO BANG

NGUYEN PHUONG", PO VAN THANH?, NGUYEN THI THU HANG®, NGUYEN XUAN AN*
1Pai hoc Mo- Pia Chdt, Péng Ngac, Tir Liém, Ha Néi; 2Lién Poan BDDC mién Bic, Bo Pé, Long Bién, Ha
Noi;
3Cty CP Tu vdn trién khai CN Mo - Pja Chat, Nguyén Chi Thanh, Péng Pa, Ha Néi; *Ban Kinh té Trung Uong,
Cat Linh, Dong Da, Ha Ngi

TOm tit: Két qua nghién ciru, tong hop, xit Iy va phdn tich cdc tai liéu do vé ban do dia chat khu vue,
tai liéu tim kiém, tham dova khai thac quang mangan khu vuc Tra Linh - Trung Khanh, Cao Bang cho lhay
vung nghién ciru co cau triic dia chat kha thudn loi cho tao khodng mangan nguon goc tram tich. Cdc yéu
16 dia tang va thach hoc dong vai tré quan trong trong viéc hinh thanh va phdn bo qudng mangan trong
ving. Qudng mangan cé gid tri cong nghiép phdn bé tdp trung trong cdc thanh tao tram tich thudc hé tang
Toc Tat. Khodng vit qudng chii yéu la psilomelan, pyrolusit, manganit, braunit, hausmanit, rodochrosit,
rodonit. Ham lwong Mn trong cdc than quang, doi khodang hoa dao dong tir 5,88-52,41%, trung binh 15-
20%, thuoc logi trung binh dén cao. Phdn bé ham luong thudc logi tuong doi 6n dinh.

Tiém nang qudng mangan kha 16m, phdn bo chii yéu & Toc Tdt, Roong Thay, Liing Ludng va it hom la
Bdn Khuéng, Noc Cu va Hg Lang.

I. MO PAU

Khu vyc Tra Linh - Tring Khanh, Cao Bang thudc d6i Ha Lang, nim trong tinh sinh khoang
Pong Bic Viét Nam (Hinh 1). Theo tai lidu do v& 1ap ban do dia chat va diéu tra khoang san ty
1¢ 1:200.000, 1:50.000 trén khu vyc, nhin chung khoang hoa néi sinh khong phong phu, chu
yéu 1a cac khoang san c6 ngudn gdc tram tich va gan bé chit ché véi yéu t6 dia tang va thach
hoc [6, 9].

Céc yéu to thach dia ting dong vai tro rat quan trong trong viéc hinh thanh va phan b
mangan. Quéng c6 quan h¢ chat ché voi ba he tang: Hé ting Bang Ca (Dsfr bc), hé tang Tdc
Tat (Ds-Cat tt) va hé tang Liing Nam (C1 In). Trong d6, thanh tao mangan nguyén sinh c6 gia
tri cong nghiép chu yéu gip trong hé ting Tdc Tat. Trong hai hé tang con lai, quing gdc ton tai
dudi dang tap hop céc 16p moéng hodc dudi dang céc 16p da silic chira mangan [2, 5, 8, 10].

Trong h¢ tang Bang Ca, cic 16p quing mangan va tap silic chira mangan phan bd & phéan cao
ctia hé tang, cac 16p hodc thau kinh quang mangan day tir vai milimet dén dudi 20 cm. Trong da
silic chira mangan, ham lugng mangan thap (<1-6%). Khi bi rtra lia, mot lugng silic duogc dua di,
ham luong mangan ting twong ddi va tao thanh quing phong héa xdp nhe, véi ham lugng mangan
dat trén dudi 20%.

Hé tang Ling Nam ciing chira nhiing 16p, thiu kinh méng quing mangan tuong d6i day 50-
160 m. Thanh phan chi yéu 1a da phién silic, da sét silic, silic voi, da phién silic nhiém mangan.

Ngoai loai hinh quang mangan gdc phan bd trong ba hé ting néu trén, trong khu vure con c6
loai hinh qudng mangan "két hach", d6 1a cac tich tu quang mangan thanh tao do pha huy cac than
quing gdc hodc da silic chira mangan gdc va tich tu trong cac tram tich Dé tir (eluvi - deluvi, deluvi
- proluvi) phan bd trong cac thung ling da voi. Cac dién tich chira quing c6 quy mé rat



khac nhau, dai tir vai trim mét dén vai kildémét, rong vai chuc mét dén vai
tram mét.
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Hinh 1. ¥§ tri khu viee nghién cieu.

Il. TONG QUAN VE QUANG MANGAN VA CAC LINH VU'C SU’ DUNG

1. Téng quan vé quing mangan

Mangan chiém khoang tir 0,09% dén 0,1% trong vo Trai dit, dimg hang thir 12 vé mirc d6 phd
bién cta cac nguyén to trong vo Trai dat. Mangan c6 mat chu yéu trong cac khoang vat pyrolusit,
braunit, psilomelan, manganit, it hon trong rodochrosit, hausmanit va rodonit, bustamit. Mangan
1a kim loai mau trang x4m giong sét, cing va rat gion, kho néng chay, nhung lai bi oxy hoa dé
dang.

Trong tu nhién, quing mangan c6 céc loai: oxyt, silicat, carbonat va hon hop.

a) Trén thé gidi: Khoang 80% trlr lwgng mangan duogc phat hién ¢ Nam Phi, mot sO cac mo
mangan khac ¢ Ukraina, Uc, An B9, Nga, Trung Quoc, Gabon va Brasil. Nguoi ta udc tinh co
khoang 500 ty tan mangan dang két hach & ddy bién va dai duong.

b) O Vigt Nam: Quing mangan phan bd chu yéu & cac tinh Cao Bang, Tuyén Quang, Nghé
An, Yén Bai, Ha Tinh va Ha Giang, gom cac dang: quang mangan dang via trong da voi; mangan
dang via, thau kinh trong da phién silic; quang mangan dang lan trong tram tich eluvi - deluvi,
hoac aluvi - deluvi va proluvi - deluvi.

1. Sir dung quing mangan trong cong nghiép va yéu ciu

Quing mangan dugc st dung trong hai linh vyc chinh 13 luyén kim va hoa chét:

- Trong luyén kim: mangan st dung trong luyén kim chiém khoang 85-90% san pham khai

thac, chii yéu luyén feromangan. Dé san xuét feromangan, quing mangan dugc tron voi quing sat
va carbon, sau d6 khtr trong 10 cao hodc trong 16 dién hd quang. Feromangan duoc tao ra ¢ ham



lwong mangan tir 30% dén 80%. Mangan tinh khiét dugc dung dé san xudt cac hop kim khéng
chtra sat. Phot phat héa mangan 1a phuong phap chong ri va chong d&n mon cho thép.

- Trong linh viee héa chdt: Mangan dugc thém vao dau hoa dé giam tiéng nd loc xoc cho
dong co. Mangan dioxyt dugc st dung trong pin kho, hodc lam chat xitic tic. Mangan duoc ding
dé tay mau thuy tinh (loai b6 mau xanh luc do sit tao ra), hodc tao mau tim cho thuy tinh. Mangan
oxyt la mot chit nhudm mau nau, dung dé ché tao son va 1a thanh phan cua mau nau den tu
nhién. Kali pemanganat 1 chat oxy hoa manh, ding lam chét tdy ué trong héa hoc va y khoa.

lIl. DAC PIEM PHAN BO QUANG MANGAN KHU VU’C TRA LINH - TRUNG KHANH

Trén dién tich khu vyce Tra Linh - Trung Khanh, Cao Bang da phat hién 16 khoang san (mo)
va biéu hién khoang hoa (diém quing) mangan, bao gdm ca quing gdc, két hach va quing lin [4,
8-10],

1. Pic diém dia ting chira mangan trong khu vue nghién ctru

Trong dién tich nghién ctru, quing mangan phan bd tap trung chi yéu ¢ phia bic va dong bac
cua vung, tap trung thanh cac déi khoang hoa (d6i quéng) keo dai theo phuong 4 kinh tuyén va
phuong tay bac - dong nam, tdp trung vao hai loai chinh la:

Céc than quing, mach quing mangan gdc phan bd chu yeu trong da silic, da voi phén 16p
mong, dang van dai. Cac than quéang co gia tri céng nghiép déu nam trong cau trac nép 16m dugc
c4u thanh bai cac tram tich carbonat xen silic, tudi Devon mudn (D3) va tudi Carbon sém (Ch).

Quing mangan lin nam lan trong trim tich bo rdi hé Pé ti, phan bd tir trén mat xudng dudi
sau sat day thung liing, trong cac hd, phéu karst ¢ trén sudn nuai va ¢ day thung lling.

-Hé tang Bang Ca (D3t be): gip quing dang via va thau kinh, day tir mot vai centimet dén
0,8 m va tao thanh cac 16p xen trong d4 silic, sét silic mau xdm, xam den, chu yéu nam & phén cao
ctia hé ting, ham luong Mn: 8,52-55%. Tai khu Ban Mic, quing mangan tip trung thanh than
quing c6 chiéu day 0,4 m dén > 1,0 m va ham luong Mn: 27,91%.

-Hé tang Téc Tat (D3-Ci tt): quing phan bd & phan thap cua hé tang, trong d4 voi phan dai
mau sic s§. Cac 16p mong quiang mangan day 1-2 cm, ham luong mangan trung binh 5,77%. Phan
trén, da voi phan 16p mong, trung binh c6 xen kep it da voi1 phan dai chira than quang mangan day
0,2-2,6 m, trung binh 0,4-0,6 m, ham lugng mangan trong quang 21,9-54,91%.

Pay 1a hé tang chira quing mangan c6 ¥ nghia cong nghiép. Cac than quing mangan duy tri
twong ddi on dinh theo duong phuwong. Theo cac tai lidu 16 khoan, thin quing mangan cong nghiép
nam dudi day cac da voi chira Gai bot bién tir 15-20 m (6 Ban Khudng) khoang 15-20 ra dén 35-
50 m (khu Téc Tat, Roong Thay).

Hé tang Liing Nam (Ci In): Cac than qudng va thau kinh mong qudng mangan nam trong da
silic, sét silic. Pa phan cac mach quang c6 chiéu day <10 cm, mét s6 vi tri day t6i 0,5-0,7 m, nhiéu
noi cac 16p mong mangan tap trung tao thanh cac than quéng day 2-5 m (ban Kha Mong). Hau hét
mach, than quang mangan trong h¢ tang dugc lam giau boi qua trinh phong hoa. Quéng trong da
sét silic, da silic cuia hé tAng nay thuong nam trén ranh giéi voi hé tang Tbc Tat tir 5 m (mdt cat
Roong Thay), khoang 30-50 m (mal cat Bing O, Liing Ngoc - Song Béac Vang), dén 100 m (mat
cit ving Noc Cu) [4,7,8].

2. Pic diém phan bd quing mangan khu vye Tra Linh - Trung Khanh



Theo tai liéu hién co, trong khu vuc da phat hién va ghi nhan 02 m6 mangan gbc & quy mod
trung binh, d6 1a moé Tdc Tat va Ban Khudng, 08 mé thudc quy mé nhé gom Ban Mic, Ma Phuc,
Roong Thay, Noc Cu, Hat Pan, Ling Ludng, Khua Khoang va Ling Riéc, va 04 biéu hién khoang
hoéa mangan ¢ Tong Nga, Phia Hong, Ha Lang va Na Muong. Cac mé va biéu hién khoang hoa
mangan phan bd & 12 khu va tap trung thanh 5 ving quing la Tong Nga - Ban Mic, Ma Phuc -
Liing Riéc, Toc Tét - Roong Thay - Ban Khuong, Noc Cu - Hat Pan - Liing Ludng - Phia Hong va
Ha Lang (Hinh 1) [4,6,8,10].

a) Vang quang Tong Nga - Bdn Mic:

Trong khu nay c6 1 dai quang nam trong cau trac udn nép phia tay bac Tra Linh, tai xd Quang
Hén, huyén Tra Linh, tinh Cao Bang. Trong d6 da xac dinh duogc 02 d6i quang.

+ Ddi1 quang 1: Phan bd trong céac da silic mau den, silic vai, silic nhiém mangan, silic xen sét
silic cua hé tang Bang Ca, cdc mach quang c6 dang via mong, nam trung v&i mat phan 16p cua da
phién silic, day trung binh 0,6 m, phan b6 khong lién tuc, tao thanh d6i quang dai 700 m.

+ Péi quing 2: Phan b trong d4 voi hé tang Tdc Tat, duy tri khong lién tuc tir Tong Nga theo
vach d4 voi kéo vé hudng bic dén sat bién gidi Viét-Trung. Cac than quing trong d6i nay thudng
c¢6 dang via thau kinh, via phan nhanh bi vo nhau, uén luon phirc tap. Chiéu day céc than quing
0,2-0,65 m, phan bd khong lién tuc, tao thanh déi quing dai trén 1000 m.

Vung Tong Nga - Ban Méc da dugce tim kiém quing mangan ¢ ty 18 1:25.000 va di tinh tai
nguyén cap 333.

b) Ving quang Ma Phuc - Liing Riéc:

- Khu Mé Phuc: Thudc dia phan xa Qudc Toan, huyén Tra Linh. Két qua tim kiém danh gia
da phat hién dugc 01 déi quang. Do quang dang via, nam kep trong da voi silic cua hé tang Toc
Tat, kéo dai theo phuong 4 vi tuyén khoang 800 m. Chiéu day cac than quing, mach quing mangan
tu 0,2-0,5 m.

Nam 2003, Doan 913 tim ki’ém danh gia quing mangan ¢ ty 1& 1:10.000, tinh trit luong cap
C2 (333) va du bao tai nguyén cap P1 (334a).

- Khu Liing Riéc: Thudc die} phélnrxﬁ Quéc Toan, huyén Trung Khanh. Quéng phan bd trong
da voi silic, da silic voi cua h¢ tang Toc Tat. P61 quang dang via, dai trén 1.000 m. Trong d6 da
xac dinh dugc 02 than quang: than quang 1 day 0,3-0,65 m; than quéang 2 day 0,3-0,5 m.

Poan 913 d4 tim kiém danh gia quing mangan ty 1& 1:10.000 va tinh trit luong cap C2 (333).
¢) Ving quing Toc Tdt - Roong Thay - Bin Khuong:

- Khu Téc Tat: Thudc ban Toc Tat, xa Quang Trung, huyén Tra Linh, tinh Cao Bang, gom 2
phan khu Béc va Nam. Ranh gi6i 1a dut gdy cit doc qua thung liing Toc Tét c6 phuong tay bic -
dong nam.

+ Phdn khu Bdc: Da xac dinh duge doi quing 16 0 phan cao cua dia hinh, cdm vé phia tay
nam véi goc doc 25-35° téi 40-60°. Do dia hinh phan cat, nén duong 16 do1 quang c6 dang vanh
khin v6i phuong chung 13 tay bac - dong nam. Pa vach va try déu 1a da voi mau xam tring phan
16p mong. Trén mat, than quing day 0,2-1,2 m, phd bién 1a 0,4- 0,45 m. Chiéu day déi quang bién
d6i kha phirc tap, khong theo quy luat. Chiéu sau gap quang 16n nhét 14 255,4 m so v6i bé mit dia
hinh hién tai (LK.15). Cac than quing phan bd khong lién tuc, tao thanh déi quang dai khoang 3,9
km.



Déi quang c6 quy mo 16n, trong d6 c6 mot s6 than quing co gia tri cong nghiép da dugc Doan
48 (1969-1972) tham do tinh trlr luong cap B, Ci, C2 (twong duong cap trir luong 122 va tai nguyén
cap 333).

+ Phan khu Nam: gém quing gbc va quing deluvi:

* Quiing goc
Trong dién tich da phat hién va khoanh néi dugc 02 déi quing:

+ D01 quang 1: Co dang via mong, day 0,1-0,2 m, nam kep trong da sét silic cta hé tang Biang
Ca. Quéng dang vyn bd, mau xam den, nam trung mat 16p cua da set silic, thé ndm cdm vé phia
dong bic voi goc dbe 25-40°, kéo dai khong lién tuc trén 3.000 m. Ranh giéi gitta quing véi da
vay quanh c6 noi rd rang, cd noi khong rd rang do da vay quanh bi phong hoa dap vao.

+ D61 quang 2: Gom cac mach quéng day trén dudi 0,1 m, nam kep trong d4 voi mau xam
trang cta hé tang Tdc Tat, thé nam cam vé phia dong bic vdi goc doe 20-30°, kéo dai khong lién
tuc khoang 1.500 m, ranh gi¢i gitta quang voi da vay quanh rod rang.

Nam 1965-1970, Cong ty Gang thép Thai Nguyén da tién hanh cong tac tham do, nhung khong
danh gia trir lugng.

* Quang deluvi

Tai day c6 01 dién tich quang lan khoang 27,5 ngan m?, phan bd ¢ thung ling Téc Tat, quang
lép bi chon vui t¢i 10 m, day tr 2,5 m dén 6 m. Kich thude quang lan rat da dang, tir vai centimet
dén 20 cm. Quing mangan lan hién chua dugc dicu tra danh gia.

Duya trén tai liéu diéu tra va dic diém dia chat ctia khu vuc cho thdy, & khu Tdc Tat, dién tich
cua cac h¢ tang chira quang con khé nhiéu, chua dugc danh gia va khai thac, dac biét 1a nhiing vi
tri b1 h¢ tang Bac Son phu Ién.

- Khu Rodng Thay: Két qua tham do da xac dinh dugc 02 d6i quing mangan.

+Dai quang 1: Dang via nam kep trong da vo1 phan dai xen da voi phan 16p vira va day cua
h¢ tang Toc Tat. D61 quang day 0,5-1,99 m, nam trung v6i mét 16p cua da, cam vé phia dong bac
véi goc doc 40-50°, kéo dai khong lién tuc khoang 2,6 km.

+ Déi quing 2: Dang via nam trong d4 silic, sét silic cta hé ting Liing Nam. Déi quang 1a tap
hop cac mach quang mong nam xen kep trong cac 16p da silic tao thanh doi quéng day 40-70 m,
kéo dai khoang 700 m, quang dugc lam giau do qua trinh phong hoéa va tai lang dong mangan tur
cac da vay quanh c6 chira mangan.

Khu Roong Thay di dugc tim kiém tham do tinh trit lwong cdp C1+Cz (cip 122+333) trén dién
tich 0,2 km?.

- Khu Ban Khudng: Két qua tham do da xac dinh dugc mot sd than quing cong nghiép. Cac
than quang, mach quang phan bo thanh 02 déi quang.

+ D6i quing 1: Gom nhidu via moéng nam xen kep trong d4 silic, sét silic ctia hé tang Liing
Nam, tao thanh déi via. Céc via day tur vai centimet dén 0,5 m, cam vé dong bac vdi goc doc 40°,
kéo dai theo phuong tay bac - dong nam trén 100 m.

+Doi quang 2: Dang via, xen kep trong da voi cua hé tang Toc Tat. Chi’éu day thay d6i 0,3 m
dén 2,2 m, chiu dai khong lién tuc khoang 5,3 km, thé nam cam vé dong bac véi goc doc 35-40°.



Khu Ban Khuéng, quidng mangan da dugc tim kiém, thim do tinh trit luong cap
C1+C (122+333) va tai nguyén du bao cap P1 (334a).

d) Ving quéing Njc Cu - Hat Pan - Liing Luéng - Phia Hong:

- Khu Néc Cu: Phan bd ¢ xa Dinh Phong, huyén Trung Khanh. Két qua tim kiém d3 xac
dinh duogc 02 déi quang.

+ P6i quang 1: Phan bb trong cu trac nép 10, trong da voi phan 16p mong cua hé tang Toc
Tat, kéo dai khong lién tuc khoang 600 m. Qua cic cong trinh tim kiém da xac dinh chiéu day
trung binh thén quéng 1a 0,50 m, c6 noi 1én t6i 0,80 ra, doi khi cac mach tép trung gan nhau tao
thanh than quang day trén 5 m. Thé nam chung cac canh cua cac nép ubn dao chira quang thay doi
170-210°<10-15°. Quing cau tao dic sit, kién trac keo dic trung, twong d6i nhe va mém bo.

+ Déi quing 2: Dang via, bj uén nép rat phirc tap, phuong phat trién chung 1a dong bic - tay
nam. Chiéu dai d6i quang khoang 4.000 m, dugc khéng ché boi nhiéu cong trinh (hao, 10, giéng
va khoan), LK.5 sau 70,1 m, gip 3 than quing & cic d6 sau 3,8 m, 35,2 m, 40,2 m so v4i bé mat
dia hinh hién tai. Thé nim than quang 250°<20-25° va 330-335°< 20-35°. Than quing chinh gip
& d6 sau 40,2 m, chiéu day trung binh cta than quang 0,36 m. D4 chua quéng la da phién sét, sét
silic, sét voi, silic voi cua hé téng Béng Ca. Than quéang bi pha huy, chia cit thanh nhiéu doan bai
dut gdy, hodc do dia hinh phan cit. Hau hét quing bi phong hoa mém b, doi chd quing con tuoi,
ran chic, quan sat rd khoang vét ¢ tinh thé hinh kim, que, anh kim manh. Nam 2003, Poan 913
tim kiém danh gid quing mangan ty 1& 1:10.000 & khu Noc Cu, Hat Pan, tinh trit
luong cap C2 (333) va du bao tai nguyén cap P1 (334a).

- Khu Hat Pan: Thudc dia phan xa Dinh Phong, huyén Tring Khanh. Két qua tim kiém da
xac dinh dugc 02 do1 quang.

+ Péi quing 1: Nam trong d4 véi silic, silic voi va da voi hé tang Tdc Tat, d6i quing co dang
via, dai khoang 1.100 m cam vé tdy nam vo1 goc doc 30°. Chiéu day cac mach quang, than quang
trong ddi nay tu 0,3-0,65 m.

+Doi quang 2: Gom tap hop than quing, mach quing day tir 0,5-0,6 m, nam xen trong da silic
ctia hé ting Liing Nam. Cac mach quang, than quang phén b6 gan nhau tao thanh déi quing dai
khoang 2.300 m, d6i quing c6 hudng cam vé dong nam véi goc dbe 25-30°.

Khu Hat Pan, quang mangan da dugc tim kiém chi tiét ty 1¢ 1:10.000, tinh tai nguyén cap
C2 (333) va tai nguyén du bao cap P1 (334a).

- Khu Liing Luéng: Phan bd trén dia phan xa Phong Chéu, huyén Trung Khanh. Ddi quing
c6 dang via, nam kep trong da voi hé ting Tdc Tat. Phan tru 1a da voi silic phan 16p mong. Phan
vach la da voi phan dai c6 mau sdc sd, xen da sét voi. Trong déi quing da xéc dinh than quang
cong nghiép day 0,12-2,60 m, trung binh 0,56 m. Cac than quéng phan bo khong lién tuc theo
hudng dong bac - tdy nam, tao thanh déi quang dai khoang 3.000 m, thé nam cim vé déng nam,
goc dbc 25-35°. P6i quang bi vo udn, phan cit do sy phan cét cta dia hinh.

- Khu Phia Hong (Na Lum): Thudc dia phan xa Kham Thanh, huyén Trung Khanh. Déi
quang dang via, nam kep trong da voi phan 16p day cua hé tang Tdc Tat, 16 dién nho hep, dang
thudc, kéo dai khong lién tuc khoang 1.000 m, thé nam chung cam vé phia nam, v&i goc de 30°.
Trong ddi da xac dinh dugc 01 than quang cong nghiép day 0,2-0,8 m, trung binh 0,5 m,

Nam 2003, Doan 913 tim k@ém danh gia quing mangan ty 1¢ 1:10.000, tinh tai nguyén cap
C2 (333) va du bao tai nguyén cap P1 (334a).



e) Vung quang Ha Lang: Céc dia tang chira quang 19 ra voi dién tich khoang 15 km?, kéo dai
theo phuong déng béc - tdy nam, tao nép 16m c6 mat truc déc dung, thé ndm hai canh kha thoai.
Than quing dang 16p, thdu kinh mong, chiéu day tir vai centimet dén 30 cm. Quing dang vun bo,
mau xam den. Cac than quang thudong nadm trung mat phan 16p ctua d4, tao thanh déi quing 10
khong lién tuc theo phuwong dong-tdy, dai khoang 3,5 km, cdm vé phia nam véi goc ddc 20-40°.

- Khu Hiéu Lé: Thudc dia phén xa Lang Hiéu, huyén Trung Khanh. Tai day gap quang
mangan lan va mangan ket hach ton tai trong thung liing kin. Quing mangan c6 nguén goc suon
tich, 1 tich. Thanh phin gdm tang, san, sét, bot mau vang, nau vang lin quing mangan, day 5- 7
m. Cong tac diéu tra so bo dd xac dinh hai dién tich chtra quing. Qua cac cong trinh khai dao da
xéc dinh hai muc siu chira quing gdm mangan lin va mangan dang "két hach". Cac tang lin nhé
¢6 kich thude tir 15 cm dén 20 cm 13n véi "két hach” mangan, gém cac hat hinh cau, hinh bau duc
c6 duong kinh 0,5-1,5 cm, ¢4 biét 2-3 cm.

Dién tich thir nhat & khu vye Ban Leng Oat, dai 2,4 km, rong 250-500 m. Chiéu day 16p quéng
trén tir 1,5-2 m; ham suat quiang dat 240-351 kg/m3 Lép quing dudi day 2-4 m, ham suat quing
dat 110- 160 kg/m®.

Dién tich thir hai ¢ khu vuc Ban Pac Chang, dai 1.000 m, rong 100-250 m. Ch@éu day l6p quarg
trén 1 m, ham suat quing dat 410 kg/m3. Lép quéang dudi day 1,7 m, ham suat quang dat 350
kg/m?.

- Khu Bdn Ludng: Thudc xa Dinh Phong, huyén Trung Khanh. Tai day cing gap quédng
mangan lan va mangan “két hach” ton tai trong thung ling kin tuong tu khu Hiéu Lé&. Quing
mangan c6 ngudn goc tich tu suon tich, 1t tich. Thanh phan gdm tang, san, sét, bot mau vang, nu
vang 1an quing mangan. Cong tac diéu tra so bo di xac dinh 02 dién tich chtra quang. Cac tang
lan nho co kich thudc tir 15 cm dén 20 cm, 1an véi "két hach" mangan, gdm céc hat hinh cau,
duong kinh 0,5-1,5 cm, cé biét 2-3 cm.

+ Dién tich thir nhat kéo dai phuong déng bac - tdy nam khoang 1 km, rong 0,15-1,1 km, chiéu
day 16p quiing > 3 m, ham suat quing dat 600-640 kg/m?®.

+ Dién tich thir hai dai 200 m, rong 100 m. Chiéu day 16p quang tir 1,2 m dén 2,0 m, ham suét
quing dat 500 kg/m?®.

IV. DPAC DIEM THANH PHAN VAT CHAT QUANG

1. Thanh phian khodng vat

Céc khoang vat chu yéu cua quing mangan trong khu vuc nghién ciru 1a psilomelan, pyrolusit,
manganit, braunit, hausmanit, rodochrosit, rodonit...

Thanh phan héa hoc ctia quing mangan trong cac mo va biéu hién khoang héa rat da dang, tiiy
thudc vao vi tri ciia cac than quang kep trong da vay quanh (Bang 1) [4,5,6].

2. Thanh phéin héa hoc

Két qua phan tich hoa co ban 4 nguyén tb cta cac khu vuc nghién ctru nhu sau:

- Ham lugng Mn trong cdc thén quing dao dong tr 5,88% dén 52 ,41%, trung binh 15-35%,

phan bd tuong ddi 6n dinh dén khong 6n dinh. Quing thudc loai nghéo dén trung binh, c4 biét co
thdu kinh thudc loai quing giau.

~ -Ham luong S102: 1,28-59,44%, trung binh 10-15% dén 30-40%, phan b6 khong dong déu
dén rat khong dong deu.



-Ham lugng T.Fe:1-26,14%, trung binh 3-5% dén 8-10%, ty 1¢ Mn/Fe tir 2-5.

- Ham luong p twong ddi thap, tir 0,017% dén 0,34%, c4 biét c6 noi ham luong p kha cao >
1%.

Thanh phan khoang vat, hoa co ban cia cac khu tong hop trong Bang 1.
Bang 1. Thanh phén khoang vt va héa hoc cla quing mangan khu vyee nghién ciru

Di¢n tich nghién ciru Cic khodng viit quiing Thanh phin hod hoc (%)

Pl it Mn: 11,90-29,13 (TB:22,01); Fe: 2,15-11,29
Ban Mjc - Tong Nga | = PP vfn’;:‘;“ b (TB: 6,97); SiO: 25,96-56,82 (TB: 43,65);
ganit, P: 0,02-0,23 (TB: 0,087)

Rodochrosit, manganit, ) < . el as

Mi Phuc ol bt Mn: 35,50; T.Fe: 1,05; SiO;: 4,30; P: 0.21.

——"1 Pyrolusit, psilomelan, Mn: 28,50-43,9; Fe: 1,00-3,36; SiO5: 1,28-10,60;

8 it goethit P: 0,06-0,34
s Psilomelan, pyrolusit,

Toc Tét manganit, braunit, Mn: 38,20; Si0,:16,20; ty s& Mn/Fe:4,95; P: 0,29
hausmanit, rodochrosit

Roong Thay Pm‘“fi" g‘gﬁ:‘i“‘"' Mn: 8,08-41,25; (TB:28,66); SiO: 7,92-31,63
m‘i} 5 (TB:15,56); P: 0,04-1,39 (TB: 0,38); Mn/Fe: 2,53

; , Mn: 16,46-52,41 (TB:35,49); SiOy: 3,20-59,44
Bin Khudng Psilomelan, pyrolusit, (TB: 16,07); T.Fe: 3,94-26,14 (TB:8,91);

braunit, rodochrosit P: 0,017-0,22 (TB:0,19).
Noc Cu Psilomelan, rodochrosit, |\, 50 83; Fe: 4,97; $i0y: 49,60; P: 0,11
- manganit
Manganit, pyrolusit,
Hat Pan psilomelan, hydroxyt Mn: 21,90; SiO;: 39,20; Fe: 5,63; P: 0,05
- mangan
Lingies Psilomelan, pyrolusit Mn: 18,50; SiO;: 44,47; T.Fe: 4,67; P: 0,16.
0 g Braunit, pyrolusit, . o x .
Na Lum (Phia Hong) osilomelan, rodochrosit | M 2678; Si0z: 25,55; T-Fe: 13,40
Manganit; pyrolusit; Mn: 15,8-21,3; Fe: 2,77-3,65; SiO,: 34,9- 44,8;
KhuHy Lang psilomelan; it goethit; pyrit | P: 0,04-0,05
Khu Hiéu LE Pyrolusit, goethit; Mn: 10,68-14,41; T.Fe: 13,77-14,70;

psilomelan Si0,: 16,73-18,77; P: 0,08-0,12

V. DY’ TiINH TAINGUYEN TRU LUQONG QUANG MANGAN KHU Vi€ TRA LINH - TRUNG KHANH,
CAO BANG THEO PHU'ONG PHAP TOAN BIA CHAT

1.Tai nguyén xac dinh (trir lwong va tai nguyén du tinh)



Dbi véi quing mangan khu vuc nghién ctru, trong cac bao céo diéu tra tham do, dé tinh tai
nguyén, trir lwgng cac nha dia chat thuong st dung céac phuong phap sau:

- Phuong phap khdi dia chit: ap dung dbi voi cac than quing gbc co thé nam thoai va ddc
thoai, hodc cac than quéng eluvi - deluvi (quang lan).

- Phuong phap mit cit chiéu dimg doc than quing ap dung ddi voi than quing mong, cam ddc
(trén 45°).

- Phuong phap mit cat thang ding song song hodc khong song song: ap dung cho cac than
quing day va mang ludi b tri cong rinh thim do dang tuyén song song (phuong phap mat cit
song song) hodc khong song song).

Trong bai bao nay, cac tac gia chi tién hanh tong hop va chuyén d6i két qua tinh toan trong cac
bao cao diéu tra, thim do trudc day theo hé thong phan cap trit luong tai nguyén cii sang hé thdng
phan cap trit lugng/ tai nguyén méi va dugce tong hop & Bang 2.

2.Du bao tai nguyén chua xac nhian
Niam 1994, Allen L. Clask dya trén két qua cac cong trinh nghién ctru ciia Cargith va Clask

(1977, 1978) va mot sb tac gia & Nam Phi, Mehico, Israel, Canada... d4 dua ra 6 hé phuong phap
chinh str dung trong dénh gia tai nguyén khoang san [1,3].

Tt kinh nghiém thyc té nghién ciru trong nhiéu nam, céac tac gia cho rang dé du béo tai nguyén
quing mangan (cAp 334a) cho timg khu hodc ting doi quang trong khu vyc Tra Linh - Trung
Khanh c6 thé ap dung phuong phap tinh thang theo thong sd quing hoa (hé sé chira quang), két
hop phuong phap tuong tu dia chat [4, 7],

a) Phwong phdp tinh thing theo hé so chira quang: Tai nguyén du bao quing mangan trong
khu vuc dugce dy tinh theo cong thuce sau:

Qq = Msp.Ssp.d.kq (1)

P =Qq.Cq=Msp.Ssp.d.Ke.Cq  (2)
Trong d6: Qq: Khdi lugng da chira quing mangan; P: Tai nguyén quing mangfin; Msp: Chiéu
day trung binh cta 16p dé chira quang, déi quang; d Thé trong cua da chira quéng; Cq: Ham lu’ong

trang binh cua mangan trong doi quang; Kq: He sO chira quiang cong nghiép xéac dinh trén mot s6
mit cit chun hodc theo tai liéu cac 16 khoan da c6 trén khu vuc nghién curu.

b) Phwong phap twong tu:
Tai nguyén suy doan, hodc phong doan dugc du tinh theo cong thirc:
Qq ™ Ssp-Qe-Kij (3)
P = Qp.Cq = Ssp.0c.Kij.Cq (4)

Trong do: qc: B chira quang trong mot don vi dién tich ' 'chuan"; Kij: hé s6 mirc do tuong tu
cua khu vyc cén tinh toan tai nguyén so voi khu vuce chuan (K.J— Za.pZajp/\/Za > a%jp, VOi i, ]
la @i tuong so sanh, n: s6 dau hiéu nghién ctru va aip, aij 13 gia tri cua dau hiéu thir p thudc ddi
tuong i va j can so sanh); cac chi dan khac ky hiéu xem & (1), (2).

Téng hop két qua du doan trit luong va tai nguyén quing mangan vung nghién ciru dugc dua
ra ¢ Bang 2.



Bang 2. Téng hop két qua xéc djnh trir lwgng va tai nguyén quiing mangan khu vy
Tra Linh - Tring Khénh, Cao Bing theo phwong phéap toan dja chét

grp | Kbu mo va diém | Tre h:x‘ng (121+122)|___Tdi nguyén (ngan thn) 33““":"’“:‘"‘;6'5
quing (ngan tian) Dy tinh (333) | Dy béo (334) |(ngan tén)
1 |MaPhuc 30,7 59,0 89,70
2 |Ling Riéc 34,8 34,80
3 |Tée Tat 1.217,0 62,0 1.279,00
4 |Roong Thay 350,6 233,1 583,70
"5 |Ban Khuong 728,8 1.190,0 1.918,80
"6 [NocCu 420,7 285,0 705,70
7 |HitPan 198,7 80,0 278,70
8 |Ling Ludng 342,1 3232 665,30
9 |Phia Héng 65,0 65,00
10 |HaLang 241,0 241,00
| Téng chng 1.909,70 2.032,00 1.920,00 5.861,70

Tir Bang 2 cho thay:

- Tong trit lugng va tai nguyén quang magan khu vue nghién ctru dat 3941,7 ngan tan; trong
dp trir luo’ng cap 121 + 1’22 la 1.999,] ngan tan va tai nguyén dy tinh cap 333 dat 2.032,0 ngan
tan, phan bo chu yeu ¢ Toc Tat, tiep dén 1a Roong Thay, Liing Luong va Ban Khudng.

- Tai nguyén chua xac dinh (tai nguyén du bao cap 334a) khoang 1.920,00 ngan tan, chi yeu
phan bd ¢ khu Ban Khuong, tiép theo 1a & khu Noc Cu va khu Ha Lang. Day Ia cac dién tich can
dau tu diéu tra danh gia dé Iya chon dién tich thim do, phét trién mo trong thoi gian t6i.

V1. KET LUAN VA KIEN NGHI

Khu vie Tra Linh - Trung Khanh c6 cau trac dia chat kha phte tap, voi sy co mat chu yéu la
quang mangan nguon gdc tram tich. Cac yéu t6 thach dia ting dong vai trd quan trong trong viéc
thanh tao va phan bd mangan trong khu vuc. Quang mangan c6 quan hé¢ chat ché voi cac da
carbonat, da phién silic ctia hé tang Bang Ca, h¢ tang Toc Tat va hé tang Ling Nam. Quang
mangan goc ¢ gia tri cong nghiép phan bé chu yéu lién quan dén hé ting Tdc Tat. Cac loai mangan
khéc chi gap cac 16p mong hodc dudi dang cac 16p da silic chira mangan.

Céc mé va biéu hién khoang héa mangan trong khu vuc nghién ciru phan b & 12 khu va tap
trung thanh 5 ving quing 1a Tong Nga - Ban Mic, Mi Phuc - Liing Riéc, Téc Tat - Roong Thay
- Ban Khuong, Noc Cu - Hat Pan - Liing Luong - Phia Hong va Ha Lang. Cong tac diéu tra, thim
do quang chi tap trung ¢ cac khu mangan Tdc Tat, Roong Thay va Liing Ludng, cac khu con lai
mtrc d6 nghién ctru con rat han ché.

Céc khoang vat chira mangan chil yéu trong khu vuc nghién ciru 1a psilomelan, pyrolusit,
manganit, braunit, hausmanit, rodochrosit, rodonit... Thanh phan hoa hoc ciia quing mangan trong
cac d6i quang, than quang thay do6i kha 16n, tiy thudc vao vi tri ciia cac than quing. Ham luong
Mn trong cac than quang dao dong tur 5,88% dén 52,41%, trung binh 15-35%, thudc loai quang
trung binh dén giau, phan bd twong d6i 6n dinh dén khong 6n dinh. Ham lugng T.Fe tir 1,05% dén



26,14%, trung binh 3-5% dén 8-10%, ty 1€ Mn/Fe 2-5. Ham Iuong p tir 0,017% dén 0,34%, ca biét
¢6 noi trén 1%.

Téng trir lwong, tai nguyén quing mangan khu vyuc nghién ctru dat 5.861,70 ngan tan; trong
do tai nguyén da xac dinh (trir lwgng cap 121+122 va TN cap 333) dat khoang 3.941,70 ngan tan
va phéan bd chu yéu & Thc Tat, tiép den la Roong Thay, Ling Ludng va Ban Khuong Tai nguyén
chua xdc nhan (tai nguyén du bao cip 334) khoang 1.920,00 ngan tan, chu yeu phén bb & khu Ban
Khuong, tiép theo 1a & cac khu Noc Cu va Ha Lang. Day 1a céc dién tich can dau tu diéu tra danh
gia dé lya chon dién tich tham do, phat trién mé trong thoi gian t6i.

Quing mangan loai giau trong khu vuc nghién ctru sau tuyén c6 thé dap tmg yéu cau cho cong
nghiép hoda chat va san xuat pin kho; cong nghi€p luyén kim. Poi v6i quang mangan loai trung
binh co6 thé sir dung lam nguyén li€u bo trg cho luyén gang, hodc nguyén li€u trg dung trong 16
Martin.

Déi véi quang mangan loai ngheo, c6 ham lucrng Mn dat 4-5%; dac biét quang eluvi-deluvi,
quang “két hach” ciing can dugc nghién ctru danh gia.

Cong tac diéu tra, tham do, khai thac va ché bién quing mangan ¢ khu vuc nghién ciru con
nhiéu han ché, hién chua c6 quy hoach tong thé tham do, khai thac quing mangan trong khu vuc
Ban Khuéng, Noc Cu va Ha Lang. Vi vay, viéc xdy dung quy hoach tham do, khai thac, ché blen
va str dung quang mangan trong khu vyc 1a hét strc can thiét, nham khai thac c6 hiéu qua ngudn
tai nguyén quang mangan phuc vu phat trién kinh té - xa hoi khong chi cho khu vuc nghién ciru,
ma con ¢ y nghia trong qua trinh phat trién kinh té - xa hoi ctia tinh Cao Bang va ving Pong Bic
nudc ta.
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