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LOI NOI PAU

Hoi nghi Toan qudc Khoa hoc Trai dat va Tai nguyén véi Phat trién bén viing - ERSD duoc Truong
Pai hoc Mé - Dia chat (HUMG) va cac dbi tac to chirc 2 nam mot lan dé céc nha chuyén mén trong va
ngoai nudce tu hoi, gisi thisu nhitng két qua va hudng nghién ciru khoa hoc méi, thao luan vé cac xu thé
phat trién, théch thirc va co hoi méi déi véi nhidu linh khac nhau ciia Khoa hoc Trai dat, Tai nguyén va
cac nganh khac co lién quan.

Tiép nbi thanh cong cua Hoi nghi 1an thir nhat nam 2018 (ERSD 2018) va duoc su cho phép cia Bo
Gido duc va Dao tao, Hoi nghi Toan quéc Khoa hoc Trai dét va Tai nguyén véi Phét trién bén viing lan
thir hai (ERSD 2020) dwoc Truong Dai hoc Mo - Dia chat (HUMG) dang cai to chie vai su phdi hop
dong t6 chirc cia nhiéu don vi quan ly, nghién ciu khoa hoc, dio tao va san xuét co uy tin trong nuéc
goém Tap doan Cong nghiép Than - Khoéng san Viét Nam, Tap doan Dau khi Quéc gia Viét Nam, Tong
cuc Dia chat va Khoang san Viét Nam, Cuc Po dac, Ban do va Thong tin dia ly Viét Nam, Vién Dia chat
va Dia vat ly bién, Vién Khoa hoc Dia chit va Khoang san, Trudng Dai hoc Cong nghé Pdng Nai, Trudng
Dai hoc Pong A, Truong Pai hoc Thu Dau Mét, Téng hoi Bia chat Viét Nam, Hoi Khoa hoc Cong nghé
Mo Viét Nam, Hoi Cong trinh ngam Viét Nam, Hoi Dia chat Thay van Viét Nam, Hoi Dia chat Cong
trinh va Méi truong Viét Nam, Hoi Ky thuat N6 min Viét Nam, Hoi Khoa hoc Ky thuat Bia vat ly Viét
Nam, Hoi Tric dia - Ban dd - Vién tham Viét Nam, va voi su tham gia cia nhiéu té chirc va c& nhan khéc.

Cac chu dé chinh caa Hoi nghi 1an nay tap trung vao thao luan cac két qua khoa hoc cong nghé va
huéng nghién ciru mai ciia Khoa hoc Trai dat va Tai nguyén thién nhién, Khai thac va sir dung tai nguyén
dia chat, Moi truong va cac linh vuc khoa hoc khac ¢6 lién quan nhu Co - Bién, Cong nghé Thong tin,
Xay dung, ... ciing nhu viéc ung dung chling vao phét trién bén vimg ddi véi nhiéu linh vuc khac nhau
cua khoa hoc cdng nghé, kinh té va xa hoi.

Trong qué trinh t6 chie Hoi nghi, Ban Té chirc da nhan dwoc sy quan tdm cia dong dao cac nha
khoa hoc, chuyén mén va quan 1y trong va ngoai nudc, trong dé ¢6 hon 300 bao cdo khoa hoc lién quan
t6i cac chu dé cua Hoi nghi da dugc giri téi Ban bién tap. Trén co s& do, 255 bao céo ¢ chat luong da
duoc lya chon va xuét ban trong Tuyén tap tém tit cac bao céo va Tuyén tip cac bao céo toan vin cua
Hoi nghi. Bao céo toan van duoc tap hop thanh 16 tap, mdi tap tng véi mot chii dé khoa hoc sau:

1. Pja chat khu vuc

2. Pia chat céng trinh - Pja chat thaiy van

3. Tai nguyén dia chat va phat trién bén viing

4. Méi trong trong khai thac tai nguyén va phat trién bén viing

5. An toan mg

6. COng nghé va thiét bj khai thac

7. Thu héi va ché bién khoang sdn

8. Cong trinh ngam va Pja ki thudt

9. Vat liéu va két cau

10. Ky thugt ddu khi tich hop
11. Trac dia

12. Bdn do, Vién tham va Hé thong théng tin dia ly

13. Khoa hoc Co ban trong linh viec Khoa hoc Trdi dat va Méi truong

14. Co khi, dién va Tu dong hoa

15. Cong nghé thong tin

16. Phan tich di li¢u va hoc may

Toan bo thdng tin khoa hoc vé hoi nghi, trong dé c6 Tuyén tap cac bao cdo toan vin, duge dua 1én
trang Website chinh thirc ctia Hoi nghi tai dia chi: http://ersd2020.humg.edu.vn/.

Ban t6 chirc xin tran trong cam on Trudng Pai hoc M6 - Dia chat, véi tu cach 1a don vi dang cai to
chie Hoi nghi, cing cac don vi dong té chire di hop tac va gép phan quan trong vao su thanh cong cua
Hoi nghi ndy. Cam on cac nha khoa hoc da dong gop cac cong bd khoa hoc ¢é gia tri cho Hoi nghi. Ban
t6 chirc cling danh gia cao su nd lyc caa Ban bién tap va cac chuyén gia bién tap dé nang cao chét luong
cuia cac béo céo khoa hoc ciing nhu su ¢6 gang 16n ciia Ban thu ky trong viéc chuan bi va to chirc hai nghi
nay.


http://ersd2020.humg.edu.vn/

Ban t6 chirc mong mudn tiép tuc nhan duoc sy hop téc chat ché va gép y chan thanh cua cac don vi
va ca nhan dbi vai viéc chuan bi, t6 chuc, bién tap, va xuét ban cac béo céo khoa hoc, nhim nang cao chét
lwong cua cac hoi nghi tiép theo, gop phan thuc day su phét trién bén viing cua cac hoat dong nghién ciu
khoa hoc, chuyén giao cong nghé thudc cac linh vuc Khoa hoc Trai dat va Tai nguyén va cac linh vuc
khoa hoc khéac cé lién quan.

TRUONG BAN TO CHUTC
GS.TS Tran Thanh Hai
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Pic diém phan bd va tiém nang cua Cobalt va Niken tai khu vuc N
Nua - Thanh Hoéa

Nguyén Khic Giang'™, Lé Tién Diing?, T6 Xuan Ban, Tran Van Buc?,
Pham Thanh Ding® , Dinh Dtc Anh*
1 Trirong Pai hoc Mo - Pia chat, 2Trung Tam Trién Khai Cong nghé Khoang chat, 3Vién Pia chat-Vién
Han 1am Khoa hoc va Cong nghé Viét Nam, “Tong cuc Pia chat va Khoang san Viét Nam

TOM TAT

Trong mot vai nam tré lai ddy, cing véi xu hudng thay thé cac dong co dét trong gay 6 nhidm bang dong
co dién xanh trong linh vuc giao théng van tai, nhu cau kim loai Co va Ni trén thé gioi da tang dot bién.
Khu vire Nai Nua, Thanh Hoa 14 noi xuét 16 khdi siéu mafic Nui Nua 16n nhat Viét Nam vai dién 16 khoang
gan 70 Km? 12 mot noi ¢6 tiém nang rit dang chii y vé Ni va Co. Ngoai cromit va serpentinit di kém voi
khéi Naii Nua da duoc khai théc tir hang chuc nam nay phuc vu cho cac nhu ciu trong nudc va xuat khau,
tai Ni Nua va cac thung liing xung quanh c6 mat khdi lwong Ién Niken va Cobalt, nhung chwa dugc quan
tam nghién ctru dang mirc. Két qua khao sat budc dau cia Poan Dia chat 401 trong giai doan 1975-1982
va cuia nhom téc gia trong thoi gian gan day cho thay Cobalt va Niken tai Nui Nua c6 thé duoc xép vao loai
hinh quing silicat caa nhém quang Laterit Ni-Co. Tai Nui Nwa, quing Co-Ni phan bé trong hai loai hinh
chinh: 1) Trong vo phong hoa trén cac da siéu mafic tai cac suon va dinh cua day Nuai Nua; 2) Trong cac
tram tich D& Tt xung quanh khéi Nui Nua (mot phan di chuyén thanh ban thai cua cac moong khai thac-
tuyén Cromit tai cac khu vuc My Céi, C6 Dinh va Mau Lam).

Két qua nghién ciru cho thiy Co va Ni ton tai dudi cac dang sau: 1) Thay thé dong hinh cho Mg va Fe va
duoc hap phu trén bé mat cua céc khoang vat silicat (Hydro-Serpentin, Feri-Saponit, Nontronit....); 2) Puoc
hap thu/thay thé ddng hinh cho Fe va Mn trong cac khoang vit oxit/hydroxit (Goethit, Asbolan/
Psilomelan). Ham luong Ni trong quang thay ddi trong khoang tir 0,5 dén 1,6%, ham lugng Co dao dong
tr 0,15 dén 0,55%. Trong d6 Co c6 xu huéng tap trung nhiéu hon trong cac hydroxit Fe-Mn
(Asbolan/Goethit), con Ni tap trung nhiéu trong cac khoang vat sét (Ferrisaponit, Nontronit). Két qua khao
st cho thdy khu vuc Nui Nua c6 tiém ‘nang Ni co thé 1én téi hang tram ngan tan; trit lugng Co c6 thé 1én
dén vai chuc ngan tan. Day 1a mot ngudn tai nguyén quy gia can phai dugc dau tu nghién ciru mot cach bai
ban dé phuc vu cho viéc khai thac nhiam dap wng nhu cau Ni-Co dang ting cao trén thé gioi.

Tur khéa: Cobalt; niken; siéu mafic; quing laterit; Nui Nwa-Thanh Héa.

1. Pit vén dé

Cobalt (Co) va Nickel (Ni) Ia nhitng kim loai da dugc con ngudi biét dén va khai thac, sir dung tir kha
lau. Trong khi Ni da duoc quan tdm va khai thac tir 1au véi san luong hang triéu tan kim loai/nam dé phuc
vu cho san xuat cac loai thép chat lugng cao va cdng nghiép ma thi Co méi bt dau dugc quan tam chd y
trong thoi gian gan day. Hién nay, ciing vai su phaét trién cua dién thoai di dong va trén thé gisi va xu huong
Chuyen manh tir xe hoi st dung nhién liéu quy udc (xang dau) sang sir dung ning lugng dién nén nhu cau
Co va Ni kim loai dang ting vot dé phuc vu cho linh vuc ché tao Pin va Acquy phuc vu dién thoai di dong
va xe hoi v6i nhu cau hién tai hang nam 1a hang trim ngan tan kim loai va s& dat t6i hang triéu tin trong
tuong lai gan (Shedd K. B., 2018).

Trén 1anh thé Viét Nam, cac mo quing sulphua Ni c6 chira Co da dugc tim thiy & Ban Phuc (Son La),
Su0| Cun, Ha Tri (Cao Bing). Ngoai quing Ni-Co c6 ngudn gbc noi sinh con c6 loai hinh quéng Ni-Co c6
ngudn géc ngoai sinh phan bé trong vo phong héa trén cac da siéu mafic & khu vuc Cao Bing, Song Da,
Thanh Hoéa. Két qua tim kiém cua DPoan Dia chit 401 (1983) cho thay cé mat trit lwvong kha Ion cua Ni va
Co tai khu vyc Naii Nua (Thanh Hoa). Mic du ¢6 gia tri nhu vay nhung loai hinh quing nay cho dén gan
day van chua dugc cht y danh gia ding mirc dé dua vao khai thac.

Dé g6p phan 1am sang to thanh phan vat chat ciing nhu dic diém phan bé cua Ni va Co tai khu vuc Ni

* Tac gid lién h¢
Email: nguyenkhacgiang@humg.edu.vn
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Nua nhiam phuc vu cho cong tdc thdm do va khai théc loai hinh khoang san nay, trong thoi gian vira qua
nhom tac gia da tien hanh thu thap géc tai liéu, tién hanh khao sat thue dia dé nghién ctu, thu thap va phan
tich mau, danh gia budc dau dac diém phan bo ciing nhu tiém nang cta quang Ni-Co tai khu vuee Nuai Nua.

2. Co s6 ly thuyét va phuwong phap nghién ctiu
2.1. Co ché hinh thanh qugng Ni-Co ngogi sinh

C6 nhiéu cach phan loai va goi tén quang Ni-Co nhung da s ngudi ta déu phan ra hai nhém quing
chinh: Quang sulfua (hoac sulphide) va quang laterit (laterite).

- Quang sulfua Ni-Co. La loai quing c6 ngudn goc noi sinh. Thanh phan gdm céc khoang vat 1a hop
chat cta luu huynh véi cac kim loai (Fe, Cu, Mn, Ni, Co...) nhu pentlandit ((Ni%*,Fe?*)sSs), pyrit (FeS,)
va pyrotin (FeS) chiraNi, Co... Trén thé gigi c6 nhiéu mo qudng loai hinh nay da duoc phat hién va khai
thac & khu vuc Sudbury (Canada), Norinski (Nga), Kereti (Phan Lan), Kambada (Australia).

- Quang laterit Ni-Co (Ni-Co laterite). La loai quang c6 ngudn goc ngoai sinh, duoc phan thanh hai loai
quang chinh (Berger V.1 et al. 2011): saprolit (hay con goi la quéng silicat Ni) va limonit (con dugc goi
quang oxit). Thanh phan cua quang nay cha yéu la goethit (FeOOH), hematit (Fe;Os), asbolan ((Ni%*,Co3*),
Mn**(0,0H)4.nH,0), c6 thé chira 1-2% Ni va 0,1-0,5% Co. Trong nhiéu truong ‘hop vé phong hoa khong c6
doi quang nay do bi x6i mon. Quang silicat Ni (hoac loai quéang saprolit) c6 thé chwa 1,5-2,5% Ni va 0,1-
0,3% Co. Thanh phan khoéang vat cua loai quang nay chu yéu 1a hydroserpentin (MgZ+ Fe2+ Ni2%)3Si20s
(OH)4.H20 bi rira liia Mg va lam giau Ni, garnierit hoac Ni-serpentin ((Ni,Mg)s SigO15(OH)..6H,0-
(Mg,Ni)3Si2Os(0OH)4), nhém smectit, chu yéu la nontronit (NaosFez®** (Si,Al);010(OH)2.nH,0) va Ni-
saponit ((Ca%*,Na)o3(Mg?*,NiZ*,Fe2*)3(Si,Al)4010(0OH)2.4H,0). Tuy theo thanh phan khoang vat quing
ngudi ta phén ra 4 nhom quang laterit A, B, C, D.

Quang Ni-Co ¢6 ngudn goc ngoai sinh thudng lién quan dén qué trinh phong hoa va tai tram tich san
pham phong héa cac da siéu mafic va dan xuit cua ching (serpentinit). Trong qué trinh phong héa, cac
khoang vat nguyén sinh nhu olivin, pyroxen (va san pham bién chat cua ching la serpentin) bi phan hiy
tao thanh keo silic, giai phéng cac ion Fe, Mg va Ni vao dung dich va thanh tao cac khoang vat giau Ni
theo c4c phan wng tiéu biéu nhu sau (Butt and Cluzel., 2016):

(Fe,Mg)2[SiO,] + 5H?* (dd) «> 2FeOOH + H4[ SiO,](dd)+ Mg (dd)

Olivin Goethit Axit silisic
4Mg[SiO,] + Ni?* (dd) =10 H « MgNis[ SisO,,](OH)+ 2Mg?* + 4H,0 (dd)
Forsterit Ni- Saponit

Theo Golightly (1981), phan mg quan trong nhit din t6i thanh tao Ni-serpentin/garnierit trong AL
phong héa 1a phan g thay thé trao d6i (chuyén héa) ciia Ni2* (c6 tinh oxy héa cao hon) trong nudc ngam
cho Mg?* (c6 tinh oxy héa thip hon) trong serpentin:

Mgs[Si2O.](OH)s + 3Ni?* (dd) <> (Mg,Ni)s[ Si2O.](OH)s+ Mg?* (dd)
Lizardit (Serpentin) Ni-Serpentin/Garnierit
Ngoai viéc c6 mit trong cau triic ciia cic khoang vat sét va garnierit, Ni con tham gia cAu trac va bi hap
phu trén b& mat cac khoang vat hydroxit Fe-Mn nhu goethit, asbolan... K&t qua sé tao ra cac tich tu Ni trong
v6 phong hoa c6 ham lugng cao hon nhiéu so véi trong da goc (Hinh 1).

Bién d6i ham lrgng Ni, Fe, Si, Mg, Al "ﬁ'”ﬁ Ham lugng % Ham lugng % Ham lugng %
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Hinh 1. Bién doi ham lwong Ni va Co trong v phong héa trén cdc dd tai khu vuc Serakaman Areas,
Sebuku Island, South Kalimantan (Indonesia) (Yoga Aribowol et al, 2018) (a) va tai Niti Nua (Pham
Thanh Pang va nnk, 2020) (b)
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Cobalt trong d4 gdc siéu mafic (SMF) ciing tham gia vao trong cu tric cta cac khoang vét olivin,
serpentin va cac oxit twong tw véi Ni. Ngoai ra Co con tham gia vao trong cau tric cua pyroxen. Trong qua
trinh phong hoa mét phan nhé Co s& dugc chuyén sang cau triic cic khoang vat sét nhung phan 16n Co s&
dugc giai phong vao nudc va sau d6 tham gia vao ciu triic hodc bi hip phu béi cac keo sit va dic biét 1a
keo Mn (asbolan). D¢ 1a sy khac biét kha rd rét trong hanh vi ctia Co so v6i Ni trong diéu kién ngoai sinh.
2.2. Cdc phwong phdp nghién ciru

Dé 1am sang to dac diém phan b va thanh phan vat chit cua quing Ni-Co & khu vuc Nai Nua, nhoém
tac gia da thu thap cac tai liéu co lién quan dén quang laterit Ni-Co & trong va ngoai nude, dac biét I cac
cong bo cua céc tic gia co trude va cac dé an khao sat tham do quang cromit, quang Ni ¢ khu vue Nui Nua
nhu Pham Vian An va Nguyén Thanh Huyén. (1981), Nguyén Khic Giang (1998), Nguyén Vian Phé va nnk.
(2018), Pham Thanh Dang va nnk. (2020), két qua cua phuong 4n tim kiém cua Poan Dia chéat 401 do
Nguyén Xuan Pao 1am chu bién (1983). Nhém téc gia ciing tién hanh thuc dia bd sung theo cac mat cét
dién hinh cua vo phong héa trén khdi Nui Nua va khao sat cac khu vuc khai théac quang cromit tai My Cai,
C6 Dinh va Mau Lam nham thu thap thong tin vé dic diém cau tric cua vo phong héa chira Ni-Co ciing
nhu dic diém phan bé cua céc tram tich chira quang tai cac thung liing xung quanh. Cac mau thu thap duoc
guri di phan tich xac dinh ham lwong Ni, Co, Cr bang phuong phap quang phd plasma tai Trung tdm phan
tich thi nghiém Dia chat. Cac mau lat mong duoc phan tich tai B mén Khoang Thach va Bia héa.

3. Pic diém phan bé quing Ni-Co tai khu vire Nii Nwa
3.1. Pic diém vé phong hoa (VPH) khéi Niti Nwa va cdc tram tich xung quanh

Tai Nui Nua, v6 phong hoa (VPH) phat trién kha manh va c6 cac mat cat day du (v6i doi trén cung 1a
doi laterrit/limonit) va mat cit thiéu voi d6i trén cing la sét/saprolit. B¢ day cuia vo phong héa dao dong tur
0,5m dén khoang 10m tily thudc vao dia hinh, myc nudc ngam, muc d¢ nut né cua da goc va mire do bao
ton VPH... VPH véi d6i trén ciing 1a limonit/laterit chi chiém dién tich nho trén cac bé mit san bang & phan
dinh nuai gﬁn Am Tién va Na Son. Pa sb dién tich VPH trén céac thanh tao SMF & khu vuc Nai Nua 1a loai
mit cit thiéu véi déi trén cung 1a sét min hodc cac san pham ban phong hoa (saprock).

Ngoai dbi twong 1a vo phong hoéa tan du dugc lam giau Ni-Co, xung quanh khéi Nui Nuwa con c6 mit
mot khéi lwong 16n cac san phim phong héa dugc van chuyen xudng va ling dong trong cdc thung ling
canh suon phia déng nam va tdy bic cua ddy nui. Cac sb liéu khao sat cho thdy cac tram tich hién dai &
phia dong béc thudng c6 bé day 16n hon (c6 noi dén vai chuc m) & phia tdy nam (thudng c6 bé day <10m)
ctia NGi Nua Céc san pham tram tich D¢ Tw hién dai nay kha giau cromit sa khoang di kém véi Ni va Co.
Pi c6 nhiéu van liéu mo ta vé dic diém dia chit cua cac sa khoang nay. Theo céc tai li¢u tim kiém da cong
bd ciia Poan 401 (1983), tai cac khu vuc An Thuong My Cai, C6 Pinh, Tinh M&, Mau Lam c6 céc than sa
khoéng cromit véi trit luong c6 thé 1én t6i hang triéu tin di kém véi cac than quing Ni va Co.

Trong qua trinh khao sat bo sung gan déy, ching toi ciing da khao sat nhiéu khu vuc trim tich chia sa
khoang cromit va khoang san Ni-Co di kém tai My Cai, C6 Pinh va Mau Lam. Tai cac khu vuc nay, qua
trinh khai thac sa khoang cromit da bat dau cach day hang chuc nam, dé lai mot khoi lugng bun thai 1én
dén hang chyc triéu tan, lugng Ni-Co hau nhu van duoc giit nguyén va chuyén vao trong cc bun thai.

3.2. Piic diém phan bé ciia Ni va Co trong VPH khéi Niti Nuwa va cdc tram tich xung quanh

3.2.1. Phan bé cua Ni-Co trong VPH

Nhu da trinh bay & phan trén, Ni va Co phan b trong céc khoang vat nguyén sinh (olivin, serpentin),
trong qué trinh phong héa s& duoc giai phong va dugc hap phu tré lai trong céc khoang vat thir sinh nhur
hydroserpentin, feri-saponit, nontronit, cac hydroxit Fe-Mn (goethit, asbolan...)

Tuong ty nhu trén VPH ¢ dinh va suon Nai Nua, trong cac tang trim tich vay quanh Nai Nuwa, Co va
Ni ton tai trong ca cac khoang vat oxit-hydroxit Fe-Mn va cac khoang vat silicat. Ching tao nén hai loai
quang chinh, d6 1a quing limonit giau Ni-Co (giau cac von két hydroxit Fe-Mn chira Ni, Co) va loai quing
saprolit-Ni-Co (giau nontronit, saponit va serpentin chira Co-Ni). Két qua nghién ctu ciia Pham Van An va
Nguyén Thanh Huyén (1981), Nguyén Khic Giang (1998), va nghién ciru bo sung ciia nhém tac gia cho
thiy ham luong Ni trong v phong hoa trén cac siéu mafic khdi Nui Nua dao dong tir 0,3 % dén 1,1%, ham
lugng Co dao dong tir 0,01 dén 0,20 % tly thudc vao vi tri trong mat cat VPH. Khai quéat phan bd ham
lugng Ni-Co trong mat cit vo phong héa tai khu vuc nghién ciru duge thé hién ¢ Bang 1.

49



Bdng 1. Khdi qudt cdc ddc diém phan bé cua Ni va Co trong VPH tai khu viee Niii Nuea

T Tén d6i Béday | Khoang vatchira Ni-Co chuyéu | Ham lwong | Ham luong
(m) Ni (%) Co (%)
4 | Limonit 0-3m | Goethit, feri-serpentin, nontronit, 0,3-0,9 0,02-0,20
asholan
3 | Phong héa manh 0,5-5 | Saponit, nontronit, hydro-sepentin, 0,3-0,8 0,02-0,08
(saptrolit) hydrogoethit
2 | Phong héa yéu 0,5-5 | Hydroserpentin, saponit, nontronit, 04-1,1 0,02-0,15
(saprock) hydrogoethit, garnierit ?
1 | bagbe Serpentin, cromit, cromspinel, 0203 | 0,01-0,02
olivin

3.2.2. Phan bé cua Ni -Co trong céc thanh tgo tram tich.

Sau qud trinh hang triéu nam bi phong hoa, boc mon va rira liia, mot khdi luong 16n cac san pham phong
hoa tir Nui Nua c6 chira Ni-Co da duoc dua xuong cac thung liing xung quanh tao thanh cac 16p tram tich
c6 bé day tir vai m dén hang chuc m. Bic biét & phan day cuia cac bon trim tich nay thudng c¢é nhiing thanh
tao hat tho giau sa khoang cromit di kém Ni va Co (dac biét 1a trong cac két von hydroxit Fe-Mn-asbolan
va goethit).

Két qua tim kiém cua Poan 401 (1983) va két qua nghién ctru cia nhém tac gia cho thy trong cac than
quang Ni-Co tram tich & Nti Nua, ham lugng Ni dao dong trong khoang tir 0,6 dén 1.3%, ham lwong Co
dao dong tir 0,01 dén 0,25%. Ni thuong c6 mat trong ca cac loai khoang vat sét (nontronit, saponit,
hydroserpentin) va trong hydroxit Fe (goethit) con Co ¢6 mit chu yéu trong cac hydroxit Fe-Mn (goethit,
asbolan), tham chi ¢ nhitng mau 1am giau két von hydroxit Fe-Mn (Hinh 2.b), ham lugng Ni 18n t6i hon
1,8%, Co 1én dén hon 0,5%. Dac biét cong tac khai thac va tuyén cromit sa khoang nhiing khu khai thac
xung quanh Nui Nua da dé lai hang triéu tan bun thai c6 chira Ni-Co. Day 1a ngudn quing quan trong can
c6 nghién ciru dénh gia chi tiét. Dé danh gia so bo tiém nang Ni-Co trong quang thai ndy, chung toi da tién
hanh phan tich ham lugng Ni va Co trong mét sé mau dién hinh. Két qua duoc thé hién & Bang 2.

Bang 2. Ham hrong Ni-Co trong mét s6 mau tram tich nguyén khai va sau sang tuyén ¢ khu viee Niii Nuea

Ham lwgng

Ky hiéu | Khu Mb ta so' b miu va thanh phan khoang vat
LILIR B vuc (theo thir tw ham lweng giam dan) (ppm)
: : : Ni Co | Mn
San pham dudi sang trong ho bun thai: Sét-san, bot san
M3 pham thai ciia tuyén cromit, mau xam nau, mém bo, Lay
1 | Ccp-0211 | & 5 tir déng thai phia ngoai khu My Cai. Thanh phanchayéu | 0,48 | 0,03 | -
Ia hydroserpentin, nontronit, goethit, thach anh, kaolinit,
hydromica
M San soi cat cac két von sat 1an 16n, mau nau den, ddy
2 | Cb-03/1 Cé}; muong x6i ctia ho thai tai My Cai. Thanh phan cha yéu 0,75 | 0,19 -
13, goethit, hydroserpentin, thach anh, kaolinit
Sét bot dudi sang trong ho bun thai, mau x4m xanh, do
Mau sau dudi mat ruong 0,5-1m, Ranh dao phia ngoai ra gﬁf\
3 | Cb-15/1 LA dép ngan chaa bun tai thung ling Mau La&m. Thanh phan | 0,30 | 0,04 | -
am , n TN . . .
khoéng vat chu yéu la nontronit, saponit, hydroserpentin,
goethit

R Sét tram tich hat min nguyén khai, mau xam xanh, do Séy
4 | Cb-17/1 | ' dudi mat ruong 1m-1,5m. Thanh phan khoang vat cha yéu | 0,47 | 0,02 | -
14 nontronit, saponit, hydroserpentin, goethit

\Von két Sat-Mn mau nau den, kich thude vai mm dén
>1cm, 6 lan it cac manh serpentin kich thuéc vai mm
5 | ML51/1 dén >1cm bi phong héa (san pham trén sang cua dai tuyen 1,81 | 0,55 | 9,24
tai khu Mau Lam). Thanh phan khoéng vat quang cha yéu
Ia goethit, asbolan, serpentin

V6n két Sit-Mn mau nau den, kich thudc vai mm dén
6 | ML51/2 Mau | >1cm, c6 lan nhieu cac manh serpentin kich thuéc vai
L&m | mm dén >1cm bi phong hda (san pham trén sang cia dai

tuyén tai khu Mau Lam). Thanh phan khoang vat quing

1,36 | 0,39 | 6,88
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chu yéu 1a goethit, asholan, serpentin

Voén két Sat-Mn mau nau den, kich thudc vai mm dén
>1cm, 6 lan c&c manh serpentin kich thuge vai mm dén

7 | ML.51/3 tﬂéamu >1cm bj phong héa (san pham trén sang ciia dai tuyén tai | 1,60 | 0,45 | 7,52
khu Mau Lam). Thanh phan khoang vat quang cha yéu la
goethit, asbolan, serpentin
MaU Déng san pham ba thai trén sang, hat thd 1an phan min

8 | ML.52/1 A hon, mau xdm nu, ndu den, khu Mau Lam. Thanh phan 1,08 | 0,27 | 4,34
chu yéu la hydroserpentin, saponit, nontronit, goethit

Qua két qua phan tich cac mau tir bun thai cua tuyén cromit c6 thé thiy r5 ham lwong Ni va Co c6 su
khéc biét rat Ion giira cac san pham hat thd (trén sang) hoac lay tir 16p day cua bon thai) va cac san pham
tram tich min (sét bot). Ham luong Ni trong céc ban thai hat min thuong <0,5%, con ham lugng Co thuong
nho hon 0,05%, trong khi ham lwong Ni trong phan hat thd c6 thé dat téi 1,8 %, con ham lwong Co c6 thé
dat khoang 0,55% va c6 quan hé ty Ié thuan rat chat véi ham lugng Mn trong mau.

4. Két luan va kién nghi

Qua cac s6 ligu da duoc cong bd va két qua nghién ciru bd sung cua nhém tac gia cho phép rit ra nhiing
két luan ban dau nhu sau:

- Ni va Co tai khu vyc nghién ciru ¢6 mat trong VPH trén cac dé siéu mafic va trong céc tram tich Dé
tr xung quanh khdi Nti Nua, chi yéu tap trung trong céc khoang vat hydroserpentin, ferisaponit, nontronit,
goethit, asbolan.

- C6 sy khéc biét nhét dinh vé dang ton tai cia Ni va Co trong VPH va trong céc tram tich xung quanh
Nui Nua. Trong d6 Ni chu yéu thay thé cho Mg va Fe trong cac khoang vat hydroserpentin, ferisaponit,
nontronit. Mot phan nho thay thé cho Fe trong goethit va bi hip phu trong cac khoang vat sét. Cobalt mot
phan nho thay thé cho Fe trong cac khoang vat sét, con dai bo phan bi hap phu bai cac khoang vat sét va
thay thé cho Fe trong cac két von hoic cac mang keo hydroxit Fe-Mn (goethit va asholan).

- Ni va Co tai khu vyc Nuai Nua thuong ¢6 ham lugng tang cao ¢ phan thap cua vo phong hoa va tap
trung & trong céc 16p tram tich hat tho tai phan day cua bon tram tich xung quanh Nui Nua, tao nén céc
than quang Ni-Co c6 gia tri cdng nghiép.

- Qua cac két qua nghién ctru da cong bd va cac khao sét bd sung cia nhém tac gia cho thy tiém ning
Ni va Co ¢ khu vuc Nui Nua kha 16n. Trong thuc té, Poan Pia chit 401 d tién hanh tim kiém quiang Cr-
Ni-Co tai khu vire Nui Nua trén dién tich 100Km?2 va da khoanh ndi dugc c4c than quiang véi ham lwong
bién Cr-1,5%, Ni-0,5%, C0-0,1% vdi trir lwong cap C,1a 1.187.449 tin Cr,03, 41.852 tin Ni va 10.075 tan
Co (Nguyén Vin Dao, 1983).

Céc thong tin vé dac diém phan bd va tiém ning Ni-Co tai khu vure Nti Nwa mai chi 1a nhitng két qua
nghién ctru va danh gia ban dau. Dé phuc vu cho viéc khai thac va str dung hop Iy va hiéu qua quang Ni-
Co & khu vuc Ni Nua, can phai tién hanh khao sat, tham do toan bo dién tich cac tram tich Dé tir xung
quanh khéi Naii Nua, phan bé ciia Ni va Co trong céc bun thai. Ngoai ra can nghién ciru chi tiét thém dang
ton tai va phan bé cua Ni-Co trong cac tram tich nay.

Loi cam on

Céc tac gia cuia bao c4o xin chan thanh cam on Trung tdm Trién khai Cong nghé Khoéng chét, Pai hoc
Mo Dia chét va dé tai “Nghién cizu cong nghé thu héi Coban va Niken kim logi tiz bun thai cia qud trinh
tuyén quang cromit Cé Binh, Thanh H6a” di tao didu kién cho di khao sat thyc dia va phan tich cac loai
mau b sung phuc vu cho béo céo nay.
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ABSTRACT

Distribution characteristics and potential of Ni-Co in Nui Nua area,
Thanh Hoa province
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Dinh Duc Anh*
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2Center for Mineral Technology Development, Institute of Geology
3National Academy of Science and Technology
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In the past few years, along with the tendency of replacing polluting internal combustion engines with
green electric motors in the transport sector, the demand for Co and Ni metals in the world has skyrocketed.
The Nui Nua area, Thanh Hoa province is the site exposed largest ultramafic intrusion in Vietnam in an
area of about 70 km? with a remarkable potential for Ni and Co. In addition to the chromite and serpentinite
associated with Nui Nua massif, which has been exploited for decades for domestic and export needs, there
are quite large quantities of Ni and Co in Nui Nua and surrounding valleys. These minerals, however, have
not been given proper research attention. Survey results of the Geological Division 401 in the period of
1975-1983 and in press authors recently showed that Co and Ni in Nui Nua could be classified as silicate
ore type of laterite Ni-Co ore. At Nui Nua, Co-Ni ore is distributed in two main types: 1) In weathering
crust (regolith) on ultramafic rocks at the slopes and peaks of Nui Nua mountain range; and 2) In Quaternary
sediments in the valleys surrounding Nui Nua Masiff (partly converted into sludge from cromite mining
pits and processing mud waste in My Cai, Co Dinh and Mau Lam areas).

The results show that Co and Ni exist in the following forms: 1) Isomorphic replacement for Mg and
Fe in the mineral lattice or/and be adsorbed on the surface of silicate minerals (Hydrated Serpentine,
Ferisaponite, Nontronite....); and 2) Absorbed or replace isomorphically for Fe and Mn in the Fe-Mn oxide
/ hydroxide minerals (Goethite, Asbolan/Psilomelan). The content of Ni in ores varies from 0.5 to 1,6%,
Co content ranges from 0.15 to 0.55%. Where Co tends to concentrate in Fe-Mn hydroxides, while Ni is
more concentrated in clay minerals such as ferisaponite, nontronite. Survey results show that the Nui Nua
area has a large Ni resources which can reach hundreds of thousands of tons; Co resources can be up to
several tens of thousands of tons. This is a valuable resource that needs to be thoroughly researched in order
to be soon exploited to meet the rising demand of Ni-Co in industrial sector.

Keywords: Cobalt; nickel; ultramafic; laterite ore; Nui Nua - Thanh Hoa.
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