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NGHIEN CUU THANH PHAN VAT CHAT VA DE XUAT
PHUONG PHAP THU HOI QUANG TINH SAT TU' QUANG BUOI
CUA BAI THAI XUONG TUYEN SAT KiP TUGC - LAO CAl

TOM TAT

Pham Thanh Hai, Pham Thj Nhung,

Nhir Thi Kim Dung, Tran Trung T&i
Trwong Pai hoc M6 - Dja chét

Tran Dlre Thinh
Téng Céng ty Khodng san- TKV
Email: phamthanhhai@humg.edu.vn

Quéng sét Ia nguyén liéu khoang san quan trong cho sw phét trién ctia cac nganh cong nghiép, ky
thuat va dan sy. Céng nghé tuyén quéang sat da dang nhu: tuyén tir, tuyén trong luc, tuyén noi va nung
ter hod... O Viét Nam, quing sét tap trung chi yéu & céc tinh phia Bac va Bac Trung B6. Mo sat Kip
Tudc thudc xa Cam Duwong, thanh pho Lao Cai. Tai day cé Xudng khai thac, ché bién quang sat cua
Cong ty cb phan Khoang san 3 — Vimico. Phan xutng tuyén duoc xay dung va duwa vao san xuat ttr ndm
2010. D3y chuyén céng nghé hién tai ctia Phan xudng tuyén sat Kip Tudc dung phuong phap tuyén tr
két hop véi tuyén trong luc (trén thiét b vit xodn). Tir khi di vao san xudt dén nay, Phén xudng tuyén da
thai ra khodng 500.000 tAn quéng dudi véi ham luong Fe khodng 14%. Bai béo trinh bay két qua nghién
ctru thanh phan vét chat mau quang dubi Phan xudng tuyén quéng sat Kip Tude. Tir doé dé xuat cac giai
phép céng nghé tuyén nhdm thu hdi quing linh sat, gép phan nang cao hiéu qua kinh té cho nha méy

cang nhw tan thu tai nguyén.
Tir khoa: quang sat, quang tinh, &

1. DAT VAN DE

Sat 1a kim loai phd bién chiém dén =
lwong trai dat véi 5% nguyén to & trén vo L
tdng dan dén 80% trong 15i trai dat. Chinh sy phong
phu clia sit nén rat dé tim thay sat & dang ty sinh
hay trong cac hop chét. Khai niém quéng sat duoc
str dung d& chi quing cé chira sét va co thé thu hoi
dwoc kim loai véi hiéu qua kinh té. Ba khoang vét
phd bién nhét clia quang sat 1a manhetit, hematit va
gotit. Ba khoang vat nay chiém dén trén 99% trong
tdng sb cac khoang vat chira Fe trén thé gioi [1].
Ngoai ra con cé cac khoang vat chira sat khac nhw
maghemit, hydrohematit. Cac khoang vat khdng co
ich di kém thwdng gap la thach anh, kaolin, gibsit,
amphibon, fenspat, clorit, siderit, dolomit, ankerit,
pyrit va pyrolusit.

Theo két qua danh gia tham do dija chét trong
nhitng n3m qua da phat hién trén 300 mé va diem
quang sét, chi yéu phan bd & mién Bac voi tong
trir lwong khoang trén 1 ty tn. Cac mo quang sat
clia nwédc ta thude nhidu loai hinh ngudn goc khac
nhau, chiing phan bd trong nhiéu thanh tao dia chat
c6 thanh phan vat chat va dac diem kha da dang.

wng Fe, mé sat Kip Tudc.

-+ guoce str dung rdng rai trong cac nganh kinh té

3¢ dan va cdng nghiép quoc phong. Hién nay, &
2y hét cac mod quang sat dang ap dung cdng nghé
khai thac va tuyén khoang chap va khdng hop ly
va lac hau, gay lang phi, ton that tai nguyén, l1am 6
nhiém va suy thoai méi trudng nhiéu khu vyre. Voi
tbc dd tang trwdng kinh té nhw hién nay, hau hét
cac mod quang sat giau da bj khai thac can kiét nén
chic chan phai tim kiém cac céng nghé thich hop
dé ché bién khai thac hiéu qua nhirng mé quang
sit nghéo hon va phirc tap hon. Cac co sé luyén
thép & nudc ta sir dung mot lwgng 16n quang sat
c6 ham lwgng sat cao. Hau hét nguon nguyén ligu
cung cap cho cac co s& san xuat thép deu nhap
khau.

Cac phuwong phap thwong dwoc siv dung dé
tuyén quang sat trén thé gidi: tuyén trong lyc,
tuyén tir va tuyén ndi. Hién nay, tai cac nha may
tuy&n quang sét tai Viét Nam chd yéu la st dung
cdng nghé tuyén trong Iwc két hep tuyén tir [2], [3],
[4]. Nhwng do quéng sat ngay cang nghéo di, ham
lweng cac khoang vat co tw tinh manh trong quang
sét thap. Vi loai quang ndy phuong phap tuyen
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NGHIEN ClrU VA TRy,

ttr ¢6 hiéu qua tuyén rat kém. Céc don vj khai thac
va ché bién quaing sét cting dang st* dung cong
nghg va thiét bj trong lwc va tuyén tir, tuy nhién
thire thu toan bd qua trinh tuyén khéng cao (~80%),
phén con lai 1a nam trong dat da thai di ra bai thai
ran. Phuong phéap tuyén thich hgp hon ¢ cho loai
quang sat nghéo (chira chil yéu cac khoang vat tir
tinh yéu va khong tr) 1a phwong phap tuyén trong
Iwe, tuyén ndi hodc str dung so dd cdng nghé nung
tlr hoa - tuyén tlr. Cac phuong phap nay cho phép
thu dwge quang tinh cudi cung ¢ ham lwgng cao
hon va 1am tang ty 1& thu hoi [5), [6], [7]. Nhung
phuong phép tuyén ndi, nung tlr héa - tuyén tir cé
chi phi dat nén kho ap dung trong thuyc té.

Dé khac phuc nhirng ton tai néi trén, nang cao
gia trj kinh té clia tai nguyén va dap (rng nhu cau
cua nganh cdng nghiép gang thép, viéc nghién clru
cong nghé tuyén hop Iy quing st nghéo va phirc
tap, tan thu quang sat tir cac bai thai quing dudi 1a
mot van dé dang dwoc quan tam va nghién ciru.

Mo sat Kip Twéc thudc xa Cam Dudng, Thanh
pho Lao Cai, tai day c6 Xwdng khai thac, ché bién
quang sat clia Cong ty cd phan Khoang san 3 -
Tong Céng ty Khoang san - Vinacomin duoc xay
dwng va dwa vao san xuat tir nam 2010.

Day chuyén cong nghé hién tai clia Phan xudng
tuyén sat Kip Twéc dung phuong phap tuyén to
két hop véi tuyén trong luc (trén thiét bi vit xoan).
Quang dau c6 ham lwong 40,22%Fe. Khoang vét
sat tir dwoc thu hdi bang may tuyen tir, khoang vat
st khong tir hodc tir tinh yéu thu hoi bang vit xoan.
Hiéu qua tuyén cta nha may khong cao, thyc thu
toan bd day chuyén tuyén binh quan 83,85%, ham
lweong quang tinh dat 61,05%Fe, ham lwgng dudi
thai binh quan 14 %Fe v&i khoi lwgng wéc tinh
500.000 tan. Nhw vay, lvong quing dudi sau qua
trinh tuyén twong déi nhiéu, ham lwgng sat trong
quang dudi con kha cao. Lugng dudi thai hién dang
chira tai bai thai quang dudi ran tai Kip Tuwdc, néu
khdng dwoc xir ly sé lang phi tai nguyén, gay 0
nhiém méi trwdng. Vi vay can phai nghién clru dau
tw cong nghé dé thu hoi cac khoang vat sét tai béi
thai quang dudi Phan xwdng tuyén sat Kip Tudrc,
tlr d6 nang cao thue thu, thu hoach clia day chuyén
nham tan thu tai nguyén, ting hiéu qua san xuat
clia xwdng tuyen va gidm thidu & nhiém mai tredng.

Trong bai bao nay, cac tac gia gioi thiéu mot sb
ket qua phan tich gop phan lam sang té thanh phan
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khoang vat, hda hoc, thanh phan do hat quang,
cta bai thai Phan xuwdng tuyen sat Kip Tuge.
qué nghlén clru dat dworc sé la thong tin quany,
de de xuat quy trinh cdng nghé thu hoi quang
sat tai bai thai quang dudi Phan xwong tuyen
Kip Twéec.

2. NOI DUNG NGHIEN cUU

2.1. Mau nghién ciru

Mau cong nghé dugc lay ra tir bai thaj p
Xuong tuyén sat Kip Twéc. Do béi thai quiing,
sau tuyén phan bo trén dién tich kha rdng (khe
4 ha) co chiéu rong 200 m; dai khoang 200m,
duoc lay theo phwong phép xéng, lay miy-
diém. Tai khu vwc 1y mau (dai 200m; rdng 20
tién hanh chia 6, ké diém dé lay. Theo chiéy
chia thanh 6 tuyén déu nhau; theo chiéu réng,
thanh 6 tuyén déu nhau. Do ddi twong 1a dud
clia cdng nghé tuyén quang sat véi chat lugn
kich thwéc hat twong dbi ddng déu, do hat chi
< 6 mm, nén mau ky thuat dwoc lay bang phu
phap thi cdng 1 x6ng v&i khéi Igng mau don
vat liéu nhd hon 10 mm) dap ng theo tiéu ct
Viét Nam. Khoi lwong mau khoang 500kg, d
dong bao va van chuyén vé Phong thi nghiém:
bién khoang sdn, Trwdng Dai hoc Mo - Dija cha

Toan bd m7 =hung dwoc tron deu, gian lu

dwa phan tic:  1h phan d6 hat, thanh phan
hoc va thant - khoang vat, hinh anh mau,
do gia cong r 3 hién trén Hinh H.1.
Mau cosd
Mau thi nghi¢m Mau hr
$ 8 huot trgn déy, gidn
luge ndi tiép nhau

" H e B : —
ﬁ“m ::h p::: zd m &hhz:-: Lﬁutiaghieu:(nﬂu&w'
S sBI oy e g

H.1.So do gia cdng mau

2.2. Phwong phap phan tich

MAu nghién clru dem phan tich dé xac d
thanh phan do hat bang phwong phap phant
ray; xac dinh thanh phan khoang vat bang phant
Ron ghen; xac dinh thanh phan héa hoc, ngu
to dung phwong phap hap phu nguyén tl, qu
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pho phét xa plasma; phan tich hinh &nh SEM dé& xac
dinh cau tric khoang vat, ham lwong cac nguyén té.

Phan tich ray: Kich thudc 16 Iwéi rdy dwoe chon
la 2; 1, 0,5; 0,2; 0,1, 0,074; 0,045 va 0,020 mm.

Phan tich Ron ghen: Thyc hién tai Trung tam
Phan tich Thi nghiém Bja chat - Téng Cuc Dija chét
va Khoang san Viét Nam trén hé thiét bj nhiéu xa
tia X, may D8-Advance.

Phan tich hoa: Mau quang nguyén khai, mau
phan tich thanh phan dd hat va cac san phim cua
qua trinh thi nghiém dwgc xac dinh ham |lwong
cé ich va tap chat bang phwong phap phan tich
hoa wot. Phwong phap phan tich sir dung la AAS
(quang pho hap phu nguyén tir) va ICP-AES (quang
pho phat xa plasma).

Thiét bi kinh hién vi dién t& quét SEM: SEM
thwéng dwge dung dé quan sat chi tiét bé mat mau
& dd phong dai cao. Thiét bj dwoe st dung dé quan
sat bé mat mau ran & cac dé phong dai khac nhau.
Po sau trwdng quan sat I&n hon rat nhiéu so voi
kinh hién vi quang hoc, cho phép thu anh lap the.
Két hop voi dau thu phd tan xa nadng lwong tis
(EDX) cho phép phan tich thanh phan nguys
clia viing quan sat. Khi chiéu vao mau bang
tia dién tir trong chan khéng: dién tl thir cap (-
dién tr tan xa nguwoc (BSE), tia X dac trweng, va o -
tin hiéu khac dwoc hinh thanh. Trong kinh hién +i
dién tir quét SEM cac tin hiéu SE va BSE thuong
dwoc str dung dé tao nén anh. Cac dién tir thiy cap
SE dwoc sinh ra & 16p gan bé mat mau, va anh
SE thu duoc tir cac dién t&r ndy phan anh chi tiét
cau tric dia hinh mau. BSE 1a céac dién tir phan xa
nguoc tré lai sau khi va vao cac nguyén tir trén bé
mat mau, sb lwong dién tir tan xa nguec phu thude
vao thanh phan (nguyén tl s6, hwéng tinh thé v.v.)
cua mau. Do dé6 anh BSE phan anh sy phan bo
thanh phan cau tao cia bé mat mau. Pau do tia
X ciing c6 thé gan trén SEM cho phép phan tich
thanh phan nguyén t6. Do d6 SEM khong chi dwoc
st dung dé quan sat cau tric khoang vat ma con
dwoc dung dé xac dinh ham lwgng cac nguyén to.

3. KET QUA VA THAO LUAN
3.1. Thanh phan dé hat va hinh anh hat

3.1.1. Phan tich ray

MAu quiang dudi clia Phan xuwdng tuyén sat Kip
Twée dwoe dwa phan tich thanh phan do hat va

ham lwgng sét trong cac cap hat, két qua phan tich
cho & Hinh H.2 va Hinh H.3. Két qua cho thay: Thu
hoach cap hat nhd va min kha Ién, cap hat +2 mm
c6 thu hoach 1,14% véi ham luwong 14% Fe, cap -2
mm c6 thu hoach 1&n dén 98,86% v&i ham lwong
Fe twong rng 14%. Mac du ham lwgng Fe trong
hai cap hat +2 mm va -2 mm la nhw nhau, nhung
phan bd clp hat + 2mm khéng déng déu va rdng,
phan phdi sat thap nén khd khan khi tuyén c& hat
nay va khéng hiéu qua kinh té. Do vay cac cap hat
thd nay co thé thai bd tryc tiép trong khau chuan bj
khoang san ma khéng can tuyén.
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i iggarit vé thanh phan d6 hat va mat do phéan phoi
d6 hat cia mau quang

+ivan phoi sat tap trung chinh & cac cap hat
-0,5 mm. Phan phdi sat trong cap hat -0,5 mm Ién
den trén 96%. Sat tap trung vao cap hat nay la do
hiéu qua cla khau tuyén tlr trong nha may tuyén
thap. Cap hat 0,5-2 mm trong mau la twong déi it,
khoang 3%. Cap hat 0,5-2 mm chiém khong dang
ké, nhing néu tan thu dwoc co thé 1am tang tong
thwe thu. Ca hai c& hat nay déu phi hop cho viéc
nang cao chéat lwgng bang phwong phap tuyén

trong Iwc (vit xoan, ban dai).

0-002 002.- 0045- 0074- 01-02 02-05 0541 1-2 2-6

0045 0074 0.1 - &p het, mm
—s— Phan phdi Fe trong céc cdp hat
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Ham lugng, phan phédi Fe, %

@ v - e gp— -

memm Ham hegng Fe trong cdc clp hat

H.3. Ham luong va phén phoi sat clia quang dudi
bii thai mé sat Kip Tudc
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H.4. Hinh dnh mau phan tich hinh dnh bang kinh hién vi dién tir quét SEM

-

3.1.2. Mau phén tich hinh anh SEM

Do hat, hinh dang hat, dac tinh b& mat cta ha
khoang vat déng vai trd quan trong khi str dung céc
phuwong phap tuyén, dic biét 1a cong nghé thu hdi
sat bang phwong phap tuyén trong lwc. Do d6 mau
quang dudi dwoc dwa di phan tich hinh anh bana
kinh hién vi dién tlr quét SEM. Két qua cho & Hin
4. Két qua phan tich cho thay: B hat cla vat !~
twong déi déng déu, cac hat tho chiém so luong i, IO Ry
Hinh dang hat dang khéng dong deu, cac hat Ion T
tdn tai & dang khoi, cac hat nhé dang det. Cac hat
cé bé mat twong ddi tron nhan, hinh anh clia mét so
hat thay cé Ivong sét nhd bam [én bé mét, tuy nhién
lwong hat nay khéng dang ké. Cac hat det chiém ty
& twong dbi Ion. Pay co thé 1a nguyén nhan dan
dén hiéu qua tuyén khong cao khi xt¥ ly quéng dudi  sit Kip Twéc, ham lwong cac chét co ich kh

H.5. Ham luong cac chi tiéu chinh trong quang dudi
bai thai nha may tuyén Kip Tudc

& béi thai Phan xwdng tuyen sat Kip Tudc. twong ddi thAp. Do d6 nghién clru chi tap trung v
3.2. Thanh phan héa hoc cong nghé thu hoi toi da quang tinh sat i bai ff
K&t qua phan tich thanh phin héa hoc mau Qudng dudi Phan xuong tuyen sat Kip Tuoc.

nghién ctru dwoc trinh bay trong Hinh H.5. 3.3. Thanh phan khoang vat mau nghién ct
Ham lvgng sét trong mau phan tich twong doi M&u nghién cru 13 dudi thai cia Phan xuot

thap do mau quéng la dudi thai clia Phan xwéng  tuydn st Kip Twérc, dugc giri phan tich thanh ph
tuyén. Trong mau quang dudi Phan xwdng tuyeén  khoang vat bing phwong phap nhiéu xa Ron ghes
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két qua the hién trong Hinh H.6. Theo két qua phan
tich, khoang vét chira Fe chti yéu la hematit va mét
it manhetit.

N

—_—
|
|

)

i ' it (Mica): khodng 29-31% + Clorit: khodng 46 %
» Thach anh: khodng 29-31 % « Felspat: khodng 24 % |
| « Albit: khodng 12-14 % + Hematit. khodng 15-17 % |
* Manhetit: khodng 24 % |

H.6. Thanh phan khodng vat quang Fe cia bai thai Kip Tudc

Quang dudi tai bai thai Kip Twdc gom céac

khoang vat chira st véi ham lwong sat nghéo, co
tir tinh manh va yéu, ty trong cao. Thanh phan dat
da cht yéu la cac khoang silicat c6 khoi lwgng riéng
nhe. Sét phan phdi chl yéu chinh vao céc cap hat
—0,5 mm. Khi gép chung hai cap hat hep G, 5-%
va 1-2 mm, phan phoi sat vao cap -2 mv:
98,86%. Cac hat kich thwdce Ién ¢6 hinh <
khong ddng déu. Cac hat nhé chil yéu co .
det. M(rc d0 khac nhau vé dd hat la khong -
Mat do hat qua c& cé nhwng khdng nhigu. i
phan khoang vat ning chi cé cac khoang oxit sat
(hematit: 15-17%, manhetit: 2-4%). Diéu nay thuan
tién cho dinh hwéng nang cao chét lvgng bang
phwong phap tuyén trong lic, cu thé la vit xoan va
ban dai.

3.4. Dé xuat giai phap thu hoi quiang tinh sat
tir bai thai quiang dudi cia Phan xwéng tuyen
sat Kip Twéc

MAu quang nghién ctru la dudi thai xwdng tuyén,
c6 ham lwgng Fe thip, do hat twong dbi ddng deéu,
kich thwéc nhd hon 6mm, khoang vat chira sat
chi yéu 1a hematit cé tir tinh thap. Theo yéu cau
cta hd tiéu thy, quiang tinh thu dwge sau qua trinh
tuyén cin dat ham lwong > 50% Fe, ty 1& thu hoi
45-50%: chi phi dau tw va chi phi san xuéat thap. Do
d6 phuong an lya chon wu tién d@é thu hoi quéng
tinh sit tir bai thai quing dudi clia Xwdng tuyen
sat Kip Twéc la tuyén trong lwc. So do cong nghé
dé xuit nhw sau: Quing dau cho qua sang quay

danh toi dé khir sét. San pham duéi sang -2 mm
v&i thu hoach 98,86%, ham lwgng Fe ~ 14% duoc
dwa vao vit xodn. Quang tinh vit xodn dwoc dua
vao ban dai dé nang cao chat lwgng quaing tinh sét.
San pham quang tinh dwoc ky vong dap (rng dwoc
yéu cau cla cac hd tiéu thy. Cac san pham thai
clia sang quay, vit xoan va ban dai dwgc dé xuét
lAy mAu, xac dinh ham lwgng Fe va cac chi tiéu
lién quan. Diéu nay la can thiét cho viéc xay dung
chinh xac so dd tuyén cing nhu ddm bao cac san
pham thai dap (rng dwoc yéu cau theo tiéu chuan
Viét Nam. So dd céng nghé dw kien cho & Hinh H.7

Quéng dau vao

v

Sang quay ludi 2x2 mm

+2mm -2mm
Quing thai Vit xodén
sang quay
Quang thai Ban dai
vit xoan
, '
Quéang thai  Quang tinh Fe
ban dai

Hinh 7. So d6 cong nghé du kién thu hdi quang tinh sat tir bai
thai quang dudi chia Phan xudng tuyen sat Kip Tudc
4. KET LUAN
> DAy chuyén tuyén sat Kip Twéc theo cong
nghé tuyén tlr két hop véi tuyén trong Iwe (trén thiét
bi vit xoan), ngoai khoang vat sat tir dwoc thu hoi
bang may tuyén tlr con cé khoang vat sat khong
tlr hodc tir tinh yéu thu hdi bang vit xoan nhung
hiéu qua khéng cao, thc thu toan bd day chuyen
binh quan 83,85 %, ham lwgng dudi thai binh quan
13.95%Fe v&i khoi lwgng wéce tinh 500.000 tan;
> Quang dudi dwoc lay mau, gia cong va dem
phan tich thanh phan hoa hoc, thanh phan khoang
vat, phan tich hinh anh cac hat quéng bang kinh
hién vi dién t& SEM. Thu hoach va ham lwgng Fe
chi yéu tap trung & cap hat-0,02 mm véi ty |é phan
phbi 1én dén 35,3%. Cép hat +1mm chiem mot ty
|& phan phdi rat thap, chi 3,61%. Cac khoang vat
chira sét chi yéu la manhetit va hematit. Khoang
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vat dit da di kem la thach anh, sét va mica. Két qua  bai thai quang c?uéi Phan xwéng tuyen sat Kip 1,
nghién ctru thanh phan vét chat mau quang dudi st dyng vit xoan, ban dai (Hinh H.7). So do Nay
thu dwoc |4 co s& quan trong cho cac dinh hwéng  mang tinh chat dinh hwéng, nhém tac gia kién |
tuyé&n, ché bién sau doi tvgng nay; can c6 cac nghién clru sdu vé so db tuyén, ca,

> P& xuét duoc giai phap thu hdi quing tinh sattlr  tiéu tuyén & quy mo thi nghiém va ban cong nghig
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RESEARCH OF MATERIAL COMPOSZ! - . ?ROPOSED METHOD
FOR RECOVERY IRON CONCENT =/ 2 #XOM THE TAILINGS

OF KIP TUOC IRON ORE PROCESSING FACTORY, LAO CAl
Pham Thanh Hai, Pham Thi Nhung, Nhu Thi Kim Du
Tran Trung Toi, Tran Duc Tl

ABSTRACT |

Iron ore is an important raw mineral for the devefoo:=- -~ % industrial, technical and civil secti
The iron ore processing technologies are diverse: - wvion, gravity separa.tion, ﬂotatiop
magnetizing roasting... In Vietnam, iron ore is found' ri: - » Mountains and Midlands provin
North Central Coast provinces. Kip Tuoc iron mine =1 Duong commune, Lao Cai
where there is an iron ore mining and processing pia::; .1t Stock Company 3 - Vimico.
plant has been built and put into production since 201: " iechnology is magnetic separa
combined with gravity separation (using spirals). The pic.: ... LJroCeSS releases an amount of al

500.000 tons of tailing ore with a Fe content of about 14%. Tius paper presents the results of studying
material composition of the tailing ore samples from the Kip Tuoc iron ore processing plant. From th
technological solutions for recovering iron are proposed in order to improve the economic efficiency ol
factory as well as take advantage of the mineral resources.

Keywords: /ron ore, concentrate, tailings, Fe content, Kip Tuoc iron mine
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