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NGHIEN CUU THAM DO KHA NANG TUYEN NOI
QUANG DONG NIKEN CAO BANG

STUDY AND EXPLORE CAO BANG'S NICKEL ORE FLOTATION CAPACITY

TOM TAT

Bai bao trinh bay két qua nghién ctu thdm do kha nang tuyén ndi quéng
dong niken Cao Béng véi ham lwong quang nguyén khai Ni = 1,18%,
Cu = 0,89%. Ba xac dinh duoc ché do tuyén hop Ij: DO min nghién 83,94% cép
hat -0,074mm; ham lugng R/L= 30%; mdi trudng tuyén pH: 8; thudc kich dong
Na,S: 400g/t; thudc tap hop butyl xantat; 350g/t; thudc tao bot dau thdng:
100g/t. Két qua thi nghiém thu dwoc quang tinh c6 ham lvong Ni = 7,04%,
Cu = 3,49%, twong tng v6i thyc thu kim loai Ni = 80,96%, Cu = 53,21%.

Tlr khda: Tuyén ndi, tuyén ndi dng, tuyén ndi niken.

ABSTRACT

This paper presents the research results of the exploration of Cao Bang
nickel ore flotation capacity with the original content of Ni = 1.18%,
Cu = 0.89%. Identified reasonable regimen: Crushing fineness 83.94% grain
level -0.074mm; R/L content = 30%; recruitment environment pH: 8; Active
drug Na,S: 400g/t; Butyl xantate: 350g/t; Pine oil foaming agent: 100g/t.
Experimental results obtained ore concentrate content Ni = 7.04%, Cu = 3.49%,
corresponding to the actual metal collecting Ni = 80.96%, Cu = 53.21%.

Keywords: Flotation, copper flotation, nickel flotation.
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1.DAT VAN BE

T lau niken da la kim loai ¢6 vai tro quan trong va dugc
str dung rat rong rdi trong cac nganh k¥ thuat khac nhau
nhu ché tao may, hang khéng, k¥ thuat tén Ira, ché tao 6t0,
may ho4, k§ thuat dién, ché tao dung cu, cong nghiép hoa
hoc, dét, dung cu gia dinh, thuc pham...[1].

Trit lwgng khoang san niken clia nuéc ta kha nho va tap
trung cht yéu & tinh Son La: Mé niken Ban Phtc (cé khoang
400.000 tan niken va 50.000 tan dong, véi ham lugng Ni =
0,53%, ham lvgng Cu = 0,7 - 1,63%)[2]. Ngoai ra theo két qua
diéu tra tham do dia chat, nuéc ta c6 khoang 3,4 triéu tan
quang tuong tng 30.000 tan niken ton tai 6 dang oxit va
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sunfua, tuy nhién chua dugc khai thac va ché bién. Hién nay,
ngudn cung cap niken da khéng du dé dap (ng nhu cau tiéu
thu dang c6 xu huéng gia tang 6 ca trong va ngoai nuwoc.

Qudng niken va dong rat da dang, trong dé dang
sunfua da kim la phé bién nhat. Quang loai nay thuong
chita ham lwong Ni tir 0,3 + 4%, dong tir 0,5 - 1,5%, sét,
ngoai ra con chira modt s6 kim loai quy hiém di kem nhu Au,
Ag, Co... Cong nghé san xudt niken dwoc bat dau tir tuyén
n6i thu tinh quang sunfua niken va déng; sau dé thiéu oxy
héa tinh quang roi nau luyén tinh quang ra sten; luyén chay
sten theo nhiéu buwéc dé thu dugc ban thanh pham c6 ham
lrgng niken va dong cao lam anot cho qua trinh tinh ché
ti€p theo [2].

O Viét Nam c6 mot vai cdng trinh nghién ctu tuyén
guang dong - niken va mét s6 nha may da di vao hoat
ddng song van chi dirng lai & nhitng mé quéng giau tw
nhién. Hién nay nha may khai thac va ché bién niken & Ban
Phlc - Son La véi céng suat khoang 600.000 tan/nam.
Cong nghé tuyén gdbm: dap, nghién, sang, phan cép, tuyén
noi voi guang dau c¢é ham lvgng Ni =1 - 2%, Cu=0,5- 1%
thu duoc quang tinh cd Ni=9,5-10%, Cu=6- 7% [3].

DEé nang cao gia tri kinh t&, tiém nang clia tai nguyén va
dap (rng nhu cau vé chéat lvgng clia nguyén liéu niken cho
luyén kim, viéc nghién ctru cac huédng cong nghé tuyén, cac
kh& nang thu hoi quang tinh chira niken dat chat lvgng tiéu
chuén la rat can thiét. Vi vay nghién ctu tham do tuyén
quing ddng niken mo Cao Bang la hét sirc can thiét [4].

2. PHUONG PHAP NGHIEN CUU

Nghién ctru tdng quan vé cac phuong phap tuyén
quang dong niken. Cac phuong phap phan tich khoang
twdng thach hoc, ronghen dé xac dinh thanh phan khoang
vat trong mau nghién ctu.

Nghién ctru thanh phan doé hat va phan tich hoa dé xac
dinh ham lvgng niken c6 trong mau va sy phan bé ham
Iwvgng niken gitra cac cap hat.

Nghién ctru xac dinh anh hwéng ctia ndng do pha ran
trong bun quang, thudc diéu chinh mai truong (pH), thude
kich dong, thudc tap hop dén qua trinh tuyén noi. BE lva
chon duoc diéu kién tdi vu cho qua trinh tuyén néi dat hiéu
qua cao nhét:
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- Mat do cdia ban anh hwang rat da dang dén tuyén néi.
Néu tdng qua mirc mat dé bun sé gay khé khan cho viéc
thong khi cho buan va viéc tuyén néi cac hat Ién, thic day
manh hon viéc lam n&i cac hat min ctia dat da, do do lam
giam chat lvgng quang tinh. Tuyén ndi trong bun lodng
thuong cho phép thu dwgc quang tinh sach hon, nhwng khi
do thyc thu sé gidm [5].

- Thu6c diéu chinh pH méi truong c6 anh hudng 16n dén
qua trinh tuyén néi, lam thay d6i dang ton tai clia thudc tap
hop trong nuwéc, tach cac ion khéng can thiét va cling hap
phu tric ti€p céc ion H" va ion OH 1én cac khoang vat. Vi vay,
thudc diéu chinh pH mai treong lam thay doi tinh néi cla
cac khoang vat mot cach gian tiép, chd yéu thudc lam thay
d6i thanh phan ion ctia bun tuyén noi.

- Thuéc tap hgp la nhitng chat hitu co dwgc st dung véi
muc dich lam ki nwéc moét cach lva chon déi véi khoang vat
nho sy hap thu cac phan t&r hodc ion ctia ching trén bé mat
khoang vat. Nhiém vu lam ki nuéc clia thudc la gidm dén
mtkc t6i thiéu tinh dinh nwdc clia cac khoang vat.

- Thuéc tao bot lam ting cudng d6 phan tan va on dinh
clia cac bong khi trong bun va nang cao doé bén cla bot
khoang héa. Cac bong khi khoang hoa tao ra trén bé mat
bun can cé téc do v& nhat dinh, bot v& nhanh |a bot don,
v cham la bot bén do dé gitip qua trinh tuyén ndi cac hat
khoang ki nu¢c duoc tach ra hiéu qua nhat.

3. KET QUA VA THAO LUAN
3.1. Nghién ctru thanh phan vat chat mé niken Cao Bang

Mau nghién ctru duoc 18y dai dién & mé niken Cao Bang
vGi khéi lugng mau nghién ctru 500kg. Mau nghién ctu
dem gia cong gian lvgc 18y mau phan tich ronghen nhiéu
xa tia X trén may D8-Advance véi sai s6 + 2%, két qua dugc
trinh bay & bang 1. Phan tich khoang vat, thach hoc thanh
phan khoang vét, phan tich héa tai Trung tdm Phén tich thi
nghiém dia chat. K&t qua phan tich duoc trinh bay & bang
1,2vahinh1.

Bang 1. Két qué thanh phan khoang vt mAu nghién ciu

Khoang vat Cong thirc hoa hoc Ham lwgng (%)
Clorit (Mg,Fe)g(Si,Al),044(0H) 7-9
Thach anh Sio, 26-28
Albit NaAlSi,0, 12-14
Gotit Fe,0,.H,0 10-12
Amphibole 3-5
Chancopyrit + Calcit | CuFeS, +CaC0, 2-4
Pyrit FeS, 7-9
Pyrotin Fe,,S 7-9
Magnetit Fe,0, 3-5
Pentlandit (Fe,Ni)eSg 4-6
Chalcocit Cu,S 3-5

Bang 2. Két qua phan tich hda mAu nghién ciru
Thanh phan Ni Cu Co Si0, S
Ham lvgng 118 0,89 0,02 42,18 2,08

kS
KK6442

Hinh L. Pentlandit (pld)-Pyrotin (pyr)-chalcopyrit (chp) hat tha hinh xdm tan
thanh 6 nha trong da

Thanh phan chinh trong mau nghién ctru gbm: Cac
khoang vat kim loai chi yéu la Pyrotin, pentlandit,
chalcopyrit, gotit, magnetit, pyrit. Khoang véat phi quang
gom: Clorit, Thach anh, Albit... Trong dé, khoang vat
pentlandit ton tai & dang hat va tap hop hat tha hinh véi
kich thudc 0,1 - 0,5mm va xam nhiém min trong dat da.

Dé xac dinh si phan b6 cac thanh phan trong quang, da
tién hanh phan tich thanh phan dd hat mau nghién ciru
theo tirng cdp hat hep véi bo ray tiéu chuan. Cac cép hat
nay dugc can trong lwgng dé tinh ti 1é phan bo cla quéng
sau do duoc phan tich hoa dé xac dinh ti 1é phan bo. Qua
trinh tién hanh phan loai va Idy mau phan tich dugc thuc
hién nhu trong so do hinh 2.

Qudng nguyén khai dap - 2 mm

Dénh toi, sang phan cap
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Say, can, |dy mau phan tich

Hinh 2. So d0 phén tich thanh phan do hat
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Bang 3. Két qua phan tich thanh phan d6 hat

Thu Ham lwong (%) | Thuc thu (%)
STT | Caphat(mm) | hoach . .
(%) Ni Cu Ni Cu
2+1 32,32 117 0,86 | 32,05 | 31,23
-1+05 2591 1,21 0,88 | 26,57 | 2562

05+0,2 871 | 118 | 093 | 871 | 91
02+01 1405 | 115 | 092 | 1369 | 1452
0140074 | 447 | 125 | 087 | 474 | 437
-0,074+0,045 | 58 109 | 091 | 53 | 5%
7 -0,045 874 12 | 094 | 889 | 923
Quingnguyénkhai | 100 | 1,18 | 0,89 | 100 | 100

Két qud phan tich thanh phan doé hat (bang 3) cho thay,
ham lvgng cac nguyén td Ni, Cu, Co phan bé tuong doi
dong déu trong cac cdp hat, tap trung chl yéu & cac cap
hat tho, can phai dap nghién dé giai phéng ra dat da.

Tir k&t qua nghién ctru thanh phan vat chat, mau nghién
ctru quing niken moé Cao Bang & dang sunfua, vi vay ta st
dung phwong phap tuyén noi dé thu hoi niken. Mat khac
theo két qua phan tich thanh phan dd hat, phan tich
khoang tuéng céc khoang vat cé ich xam nhiém kha min.
Mau nghién cttu can dwoc nghién min giai phong céc
khodang vat cé ich ra khoi dat da sau d6 st dung phuwong
phap tuyén néi dé tach ching ra khéi nhau.

3.2. K&t qua nghién ctru diéu kién

Dé thadm do kha nang tuyén ndi khoang vat dong niken
va xac dinh cac ché do tuyén téi wu, tién hanh thi nghiém
khao sat mot s6 yéu to anh hudng dén qua trinh tuyén noi
nhu: ndng do pha ran trong bun quang, thuéc diéu chinh
moi truong (pH), thude kich déng, thudc tap hop,... Thi
nghiém duoc tién hanh theo so d6 hinh 3.

SO OB WIN| -

Quang dau

PH, thuéc kich déng
Thuéc tép hop,
Thuéc tao bot

v
Tuyén néi

N

San pham bot San phdm ngan may

Hinh 3. So dd thi nghiém tuyén dong niken

3.2.1. Thi nghiém xac dinh anh huéng cla thoi gian
nghién

Mau nghién ctru c6 khéi lvgng 1kg dua vao may nghién
bi s&t c6 dung tich 7 lit. Ty 1& bi : quing : nuéc 1a 15:1:1. Thoi
gian nghién thay d6i tir 10, 15, 20, 25 pht, xac dinh ty |&
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cép hat -0,074mm tuong (rng la 68,84; 76,83; 83,94; 90,02%.
Tién hanh thi nghiém tuyén theo so do thi nghiém hinh 3.

K&t qua anh huang cua thoi gian nghién duoc thé hién
trén do thi hinh 4.

Do mmnghien, @

Hinh 4. D6 thi anh hiéng cta thoi gian nghién

Két qua thi nghiém nghién t6i wvu cho thay dé min
nghién 83,94% cap hat -0,074mm la t6t nhat, quang tinh
thu duwgc c6 ham luvong Ni = 6,45%, Cu = 3,04% (ng V@i
thuc thu Cu = 36,54%, Ni = 67,34%. Néu ti€p tuc ting thoi
gian nghién nhan thay cac chi tiéu gidm dang ké. Vay chon
thoi gian nghién t6i vu 1a 20 phat.

3.2.2. Thi nghiém xéac dinh ndng dé pha rén trong bun
quang

Pé lam rd anh hudng clia ndng dd blun quédng dén cac
chi tiéu cdng nghé, tién hanh nghién ctru cac mirc ndng do
bun tir 20% dén 35%. K&t qua thi nghiém ndng dd pha ran
t6i wu la 30%.

K&t qua thi nghiém dwoc thé hién trén hinh 5.

16 pha ria trong bun

Hinh 5. D3 thi anh hurdng clia nbng do pha rén

3.2.3. Thi nghiém xac dinh anh huédng thudc diéu chinh
madi truong

*—Thu hoach
> Ham lwong Ni

Ham lnong Cu

Hinh 6. D6 thi nh huéng thudc diéu chinh méi tredng
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Tién hanh thay d6i khéi lvgng thu6e diéu chinh moi
truong (NaOH) tlr 600g/t dén 1200g/t; K&t qua duoc thé
hién & hinh 6 ta nhan thay véi khoi lvgng NaOH = 1000 g/t
twong tng voi pH = 8 |a tdt nhét. Tai d6 san pham bot thu
dugce ¢ ham lvgng Ni = 6,08%, Cu = 3,12% twong (ng voi
mtrc thuc thu Ni = 65,54%, Cu = 42,08%.

3.2.4. Thi nghiém xac dinh anh huéng thuéc kich dong

Céac thi nghiém xac dinh anh huéng cla thudc kich
déng Na,S dén céc chi tiéu tuyén cho thdy véi khéi lvgng
thudc kich déng Na,S = 400g/t la t6i wu, san pham bot thu
dugc ham luvgng K,0 6,38% véi thue thu la 90,13% (hinh 7).
San pham bot thu duwgc ¢ ham lwgng Ni = 6,7% va
Cu =3,16%.

Thuhoach . ham hiong. %o

150 A0 150

Khdr leong thudc kich déng. gt

Hinh 7. D6 thi anh hwéng thudc kich dong

3.2.5. Thinghiém xac dinh anh huéng thuéc tap hop

Thay ddi khéi lugng thudc butyl xantat tir 100g/tan dén
450g/tan. Két qua thi nghiém hinh 8 cho thay, thubc tap
hop t6i wu la 350 g/tdn. San pham bot thu duwgc ¢ ham
lvgng Ni va Cu cao nhat.

*=Thu hoach®e
#—Ham luong N1 %

Hamluong Cu®e

Thuhoach ham leong. %o

Khéi luong thudc tip hop. 2 tin

Hinh 8. D6 thj nh hudng thudc tap hop
3.2.6. Thi nghiém xac dinh anh huéng thuéc tao bot

I, ham lu

Khoi luong thudc tao bot, 2 tan

Hinh 9. D6 thi anh hwng thudc tao bot

Thi nghiém ti€én hanh nghién ctu anh huéng cda dau
thong dén cac chi tiéu tuyén. Két qua hinh 9 cho thdy, véi
khoi lvgng dau thong 100g/t |a tot nhat. San pham bot thu
dugce c6 ham lvgng Ni = 7,04% va Cu = 3,49%.

4. KET LUAN VA KIEN NGH|

Trén co so két qua nghién cru thanh phan vat chat va
dac diém mau dong niken Cao Bang da Iya chon dwoc
phuong phap tuyén va cac ché do tuyén tdi vu. Tr quédng
nguyén khai c6 ham lwgng Ni = 1,18%, Cu = 0,89% sau khi
tuyén thu dwoc quang tinh c6 ham lugng Ni = 7,04%,
Cu = 3,49%, twong rng véi mike thye thu kim loai Ni = 80,96%,
Cu =53,21%.V6i diéu kién toi wu nhw sau: thudc diéu chinh
méi tredng 1a NaOH = 1000g/t, Na,S = 400g/t, butylxantat
= 350g/t, thudc tao bot dau théng la 100g/t.

Két qua phan tich phan héa hoc, danh gia chat luong
san pham tinh quédng tuyén ndi cho thay, ham lwvgng kim
loai (Ni + Cu) > 7% dat yéu cau lam nguyén liéu cho luyén
kim. Tuy nhién trong pham vi nghién ctru chi la nghién ctu
tham do céc diéu kién va cac ché do tuyén, thi nghiém véi
lvgng mau nhd. Vi vay can dwoc nghién clru sdu hon dé
dua ra cong nghé tuyén hop ly t6i wu nhat dé danh gia
khach quan hon l1am co s& cho viéc ap dung vao thyc tién
mang lai hiéu qua tot nhat.

LOICAM ON

Nghién ctru nay dugc tai tre kinh phi tlr dé tai S& Khoa hoc
Coéng nghé Cao Bang “Nghién ctru hoan thién cong nghé nau
luyén sten chat lugng cao tir ngudn quang sunfua da kim niken-
dong Cao Bang” (Quyét dinh phé duyét s6: 121/QD-SKHCN).
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