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KHOA HOC VA CONG NGHE Mo

~_ NGHIEN CUU CAC GIAI PHAP
. "ON PINH CHAT LUONG QUANG NGUYEN KHAI
{.CHO CAC MO QUANG BAUXIT KHU VUC TAY NGUYEN

LE CONG CUONG, DAM CONG KHOA
Vién Khoa hoc Céng nghé Mo-Vinacomin

1. Dac diém dja chat va hién trang khal thac

cac mo quang bawut Viét Nam

Vlet Nam Ia quéc gia cé quing bauxit I&n trén

“thé gIO’I voi trie Iu’o’ng va tai nguyén dy.bao khoang

6,9 ty tdn, cac.mod quang bauxit I&n phan bb cha
yéu & céc tinh Pak Néng va Lam Dédng trén dién
tich réng Ién den hang chuc km? (mo Nhan Cc—Dak
Noéng: 30,8 km? mé Tan Rai-Lam Dong 16,2 km?).

-Bia hinh dang blnh nguyén twong ddi bang phang

Email: cuonglothien@gmail.com

(plato), chia thanh 02 phan: phan dinh plato va
phan ria plato. Phan dinh cla plato thwong kha
bang phang véi goc déc tir 1+6°. Ria plato thwdng
tao thanh dwing vién rd rét, nhiéu chd bi phan chia
béi cac thung Itng tré. D6 dbc cua suwon plato to
thoai 5+15°. Than quéng c6 dang ndm ngang-doc
thodi, chiéu day I6p pha tir 0,4+3,2 m, chiéu day
than quang tr 1,5+6,0 m. D4t da va quang mém,
trong than quéng ton tai tdng két ndm ohan tan véi
ti 1é tr 8+11 %, kich c& hat tir 0,3+1,5 m [4].
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H.1. Mét cét dja chét tuyén 51 khu Tay mé bauxit Tan Rai

Thei tiét khu vyc Tay Nguyen chia thanh 02
rhua rd rét: Mua kho tir thang XI dén thang IV nam

~ sau va mua_mua tir thang V dén thang X hang

>

nam. Lwong muwa I&én nhat thuwong roi vao thang

MII=VIII voi lwgng mwa dao dong tlr 384+446

mmfthang Thoi gian muwa trong thang dao dong tir
22 26 ngay, thdi gian muwa trong ngay tir 12+20 h.

4 Hién nay, tai khu viwc D&k Nong va Lam Ddng,
hoat dong khai thac dang dién ra & mot sé6 mo
quéng bauxit v&i cong nghé bang may xuc két hop
v§i méy gat va 6 to tw d6. Dong bo thiét bi gdm:
May xuc thiy lyc gau nguoc (TLGN) co dung tich
gau E=1,5+ 3,5 m%; ototwdocotaltrongq 12+36
tAn; may gat cong suét 160+240 CV. D4t da pha

dwoc db thai tai bai tha| trong. Quang duwoc van
chuyén tir khai tru=0ng vé nha may tuyén. Trinh tw
chia khai triréng mo thanh céc block khai thac, méi
block ¢6 kich thwéc: chiéu dai 200+300 m, chiéu
réng 100+150 m. Sau khi két thic khai thac tai méi
block, sé& st dung dat da pht ctia block khai thac
ké tiép, d& db thai hoan thd moi trworng block khai
thac trwde do. Trwéec mua muwa quing duoc khai
thac va dwa vé kho dy trr d& phuc vu cong tac
tuyén quéng trong mia mua. Quang nguyen khai
dwoc trung hoa tai kho nguyén khai cla nha may
tuyén. Dac diém tw nhién va hién trang khai thac
dang ap dung boc 16 mét sé nhwoce diém sau: .

» Nang suat dong bo thiét bj (BBTB) trong mua
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mua bi sut gidm manh so véi mua khé (chi bang
30+37 %) do d4t da dinh bét vao thung xe, gau
xuc, dwdng van tai bi sinh l1ay, lam tidng nguy co
thiéu hut quéng phuc vy cho nha may tuyén [3];

» Kéo dai cung do va lam ting khéi lwgng van
tai dat da thai do chwa long ghép téi da cong tac
hoan thé méi trwérng véi cong tac do thai;

» Tang chi phi dau tw co ban, khoi lwong dw
trir quéng trwéd'c mia mwa Ién, anh hwéng trye tiép
t&i hiéu qua khai thac va tuyén quang do céng tac
trung hoa quang khong duoc thue hién tai gwong
khai thac.

Nhw vay, dé nang cao hiéu qua cong tac khai
thac quéng bauxit can ap dung dong bd cac giai
phap ki thuat, cdong nghé dé giai quyét triét dé cac
van dé sau: (i) Tang ndng suat ddng bo thiét bi xtc
bdc-van tai, dac biét trong mua mua; (ii) Giam toi
da cung dd, khi lwgng van tai dat da thai; (i) On
dinh chat lwgng quéng nguyén khai, giam dw tri
quang trong mua mua; (iv) Tang mic dd doéng
ddng déu c& hat va ham lwong thanh phan co ich
trong quang nguyén khai. Trong pham vi bai bao nay,
cac tac gia trinh bay cac giai phap 6n dinh chat lwong
quang nguyén khai cho cac mo quang bauxit.

2. Giai phap trung héa chat lwong quing tai
cac gwong khai thac

a. Sor dé céng nghé

Théng thueng chét lwong quang bauxit & cac
gwong xtc khoéng nhu nhau. D& dadm bao on dinh
ham Iwong thanh phan cé ich (HLTPCI) trong quang
nguyén khai cho nha may tuyen c6 thé tién hanh sap
Xép vi tri 1am viéc, didu tiét hoat dong clia cac may
xUc trén cac guwong khai thac. Phuong phap trung
hoa quang dwoc thye hién theo cac budc:

» Bwéc 1 - Lwa chon va bd tri hop ly cac may
xuc tai cac gwong khai thac: bd tri cac may xudc co
dung tich gau phu hop vao cac khu vuc khai thac
quéng cé HLTPCI khac nhau, trén co s& téng nang

suat cla cac may xdc va HLTPCI trung binh tr cac -

gwong khai thac phai ddm bdo san lwgng va
HLTPCI theo y&u ciu clia nha may tuyén.

Téng nang suét clia cac may xuc & cac guong
khai thac phai ddm bao san lwgng theo ké hoach
clia nha may tuyén (Qca):

n

Zg:qi >Q,, tca. (1)

1
Ham lwong trung binh ctia thanh phan cé tich
thue té cua quang & cac gwong khai thac [1], [2]:

Yao
ZQi

, %. (2)

Ay, =
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Trong d6: q; - N&ng suét clia may xtc & gwong thir
i, t/ca; o ;- HLTPCI cla quang tai gwong th i, %.

Quéng nguyén khai tai xwéng tuyén cé sai léch
vé HLTPCI khéng dwoc vuot qué gia tri cho phép
theo yé&u cau ctia nha may tuyén [1], [2].

Aa=atyc-0up <Aty (3)
Trong do: Oty - HLTPCI trong quang nguyén khai
theo yéu cau nha may tuyén, %:; ng - SO guong
khai thac; g;- Khéi lwgng quang nguyén khal do

may xuc tai gwong thir i c6 ham Iwonga %; Zq <
Téng san luong quang cta mo trong ca t/ca; Aaye -
B9 sai léch cho phép ve HLTPCI clia nha may tuyen Yes

DPé dam bao muc tiéu can bang cé thé bd tri cac
may xuc ¢ cdng suat khac nhau vao cac khu vuc
quéng c6 HLTPCI khac nhau. Gié tri ndng suét can
thiét cua may xuc thi¢ i-dwoc xac dinh théo céng
thire [1]:

Aag;. A
g = s (1 alﬁzuch , t/ca;
o

Ny

Ao=o0—-a, %;

53:12-:3(:?,% |
Ny <

Trong d6: Aa; - B0 1gch ctia HLTPCI trong guwong thie
i SO V@i gla tri HLTPCI y&u cau dau vao clia nha may

tuydn, %:; 82 - Phuongsai HLTPCI clia quang

o]

T (3), (4), (5), (6), xac dinh dung tich gau cua‘ :

may xuc tai gwong thip i
E = Qca ( A_CQ.AC(W
' 3600yq.th.Tca.Kd9ng 5

J'Tck'Knr (7)

Trong dé: E; - Dung tich gau cla mayxuc thee i, m

- Dung trong cla quang t/m>: Kdg - Heé sb day
gau xuc; K, - H&'sb n& roi cua quang trong gau

xuc; Tea - ThOi gian lam viéc ra san pham trong ca .

clia may xuc, h; Ky, - Hé sb str dung thoi gian.

» Buwdc 2 - Kiém tra d9 sai léch HLTPCI trong
quang nguyén khai va HLTPCI yéu cdu dau vao
cua nha may tuyen Sau khi lwa chon dwgc cac
may xUc va sap xép cac may x(c vao cac vj tri phl
hop, tién hanh, tinh toan nang suét cha.tirng may
xdc va HLTPCI trung binh cda quang nguyén Khai
tlr cac guong khai thac. Néu HLTPCI trong quang
nguyén khai dat yéu cau dau vao cla nha ‘may
tuyén thi cong ‘tac trung hoa quang tai gwong: khal
thac két thuc, néu HLTPCI van chua dat yeu_ cau
thi khi dé can diéu chinh nang suét clia may xue tai
mot s6 khu vire khai thac.

+ Trwong hop 1: oy - ol <Acy, dO.sai léch ham
Iweng trung binh cla cac gwong khai thac khéng vuot
qua gia tri cho phép. Trwong hop nay, dung tich gau
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xtic E; da Iwa chon thda man muc tiéu dé ra.

+ Truong hop 2: Acye<(oyc-ow), dO sai léch ham
lwong trung binh cla cac gwong khai thac vuwot
qua gia tri cho phep, khi dé dung tich géu xuc E; da
lwa chon khong thda man muc tiéu dé ra. Trwong
ho’p nay cén tiép tuc diéu chinh ning suat may xuc

dé dam bao muc tiéu dé ra.

Nang suat lam viéc clia may xic & gwong phai nam
trong gi&i han cho phép theo diéu kién cdng nghé:

qlmax q? QImm ’ , (8)‘
Trong d6: Gximax, Aximin - N@ng.suat I&n nhat va nho nhat
clia may xuc th(r i theo diéu kién cong nghé cy thé.

[ e
/// A £

[ED] ow
[@ | Quaing tir guong khai thac thir |
| @ | Quaing tir guong khai théc thi |l

| @ Quang tir guang khai thac thir i

H2 So d nguyén Iy trung hoa quéng khi diéu tiét nang, suat may xuc tai cac guong khai thac

» Budc 3 - Phbi trdn quang tai kho cap liéu.
Quang nguyén khai tlr cac gwong khai thac dwoc 6 t6
van chuyén vé khu vuc ché bién va db quang truc tiép
vao vao bunke cla xwdng tuyén-khi quang co
HLTPCI 6n dinh, it bién di. Con trong. trudng hop,
HLTPCI trong quing nguyén khai bién ddi manh,
quang s& duoc cac 6 td dd thanh ting ddng dan xen
nhau dé phéi trén trung hda quang, sau d6 diing may
gat hodec may xuc tai gat hodc xic vao bun ke cla
xudng tuyén (hinh H.2). Phuong phap nay cé wu
diém: khéi lwvgng déu tw XDCB nhé do khéng phai tao
ra kho dL_P trlr quang tai khu vue cép liéu cla xuwéng
tuyén; gtam chi ph| phéi tron tai khu vuc cp liéu.

Nhuoc diém 1a tb chirc san xuat phirc tap do phai lva

chon may xUc c6 cdng suét phii hop véi tirng khu vire
quang co Cf__'_!_@t Iwgng khac nhau va thudng xuyén
phai diéu chinh ché dé lam viéc thiét bi khai thac khi

*quang co chat lvgng bién dbi manh.

- b. Két qua tinh todn cho mé quing Tén Rai

1 Theo ké hoach khai thac 03 nam (2017-2019) cla
cong ty TNHH MTV nhém Lam Béng-TKV, ndm 2017
mod sé dwa vao khai thac cac khéi trir lwong 1-121; 2-
121, 4-121, 5121 va 23-122 c6 HLTPCI Al,Os tir
30,46+40,21 % (Bang 1) [4]. San lwong khai thac:
3.800.000 tan, twong (ng v&i 4.569 tan/ca. Voi 05
khu virc khai thac nhu trén. Két qua dé xut va bd tri
may xUc tai cac gwong khai thac nhw sau:

> May xuc TLGN c6 E=1,0 m- ®bé tri tai khéi 1-121;
» May xuc TLGN, E=3,5 m?® b tri tai khdi 2-12
va khéi 23-122;
» May xtc TLGN, E=2,8 m® bd tri khai thac tai
khi 4-121;
L ¥ May xtic TLGN, E=1,4 m® khai thac tai khdi 5-121.
Do sai léch ham lwgng Al,O3 trong quang
nguyén khai va yéu cau cla nha may tuyén (xac
dinh theo céng thirc 5):
Aa=a,,—0y,=40,1+39,68-0,42 %.

Nhuw vay, sai léch ham lwgng Al,O3 trong quang
nguyén khai (0,42 %) nhd hon dd sai léch ham
lwgng Al,O3 yéu cau cla nha may tuyén (0,5 %).
Do do, viéc sap xép céc thiét bi khai thac vao cac vi
tri trén la pht hop. Nhw vay, giai phap Iwa chon
dung tich gau xtc va bb tri cac may xdc nhw trén la
phu hop.

3. Giai phap trung hoda chét lwong quing tai
kho trung gian

a. So dé céng nghé

Dé tang cudng hiéu qua s dung cac thiét bj
hién co, co6 thé thyc hién céng tac trung hoa
quang bang cach diéu phdi tir cac guwong khai
thac va tir kho dy trir voi ty 1€ nhat dinh, phu
hop v&i san lugng va yéu cau chat lwong quang
clia nha may tuyén.
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Bang 1. Tong hop chi tiéu ki thuét co ban khi trung hoa chét lwong quéng tai guong khai thac

No ' Chi tidu h]:(ﬁi' an Gia tri tai cac khu vwe khai thac
ieu Vi I ] I v vV .
1 | Khoi trir lwong - - 1-121 | 2-121 | 4121 | 5-121 | 23-122
2 | Ham lvong Al,O; tai cac guwong khai thac o % 40,21 | 39,47 | 39,73 | 40,12 | 39,46
3 | Dung trong quéng vg | ttm®> | 1,78 | 1,78 | 1,78 | 1,78 | 1,78 :
4 | Nang suét ca yéu cau Qe | t/ca 4,569
5 | Ham Iwgng Al,O; thiét ké o | % 40,1 E ]
6|20 Jgfglg‘:ﬁ gt rengguong G 5o | o | 011 | 063 | -0,37 0,02 | -064
7 | Do sai léch cho phép vé HLTPCI cuia | Aa, % 0.5 0.5 0.5 05 0.5
nha may tuyén c
8 | Nang suét yéu cau may xtc tai guwong thr | qi | tlca | 651 | 2419 | 1.798 | 866 |-2.443
Dung tich gau xdc tai cac gwong khaithac | Ei | m°
9 | Gia tri theo tinh toan “ 1,05 3,89 2,89 1,39 3,93
Gia trj lwva chon so bd “ 1 3.5 2,8 1,4 3,5
10| S6 lwong may xic 1 1 1 1 -1
11| Nang suét thive té cla cac may xuc it t/ca 458 1.381 | 1.202 | 628 1.381
12| Cung d6 van tai L km 1,87 2,64 2.1 2,7 3,1
13| Tai trong 6 16 lwa chon «T 0o | thn 10. 25 20 12 27
14| Nang suéat 6 t6 Q, | T/ca | 153 317 328 148 339
15| S6 6 t6 phuc vu may xtic N, | chiéc & 3 5 4 4 4
Ham lweng Al,O3 trung binh trong quan
1,6 nguyénciy(hgai : S i 9 94eng o % 39,68

Quang tir cac gwong khai thac s& dwoc xuc
bdc, van tai vé& kho trung hoa dd thanh trng
dong ké tiép va xen kep nhau dé dam bao tinh
ddng déu cua thanh phan c& hat va ham lwong
TPCI. Tai kho dy trir bd tri mot khdi lwong
quang nhét dinh, sau dé ding may gat hoéc may
xuc tai gat hodc xdc quang vao kho trung hoa dé
phdi trén véi quang nguyén khai tlr cac guwong
khai thac ché vé (hinh H. 3)

Dé dam bao muc tiéu én dinh chat lwong quang
va hiéu qua kinh té chung cla toan mé thi viéc diéu
tiét khéi lwong va chéat lwong clia dong quang tr
cac gwong khai thac va kho dy trir t&i kho trung
hoa phal thda man nhirng didu kién sau:

> Khéi lwong quéng tir cac gwaﬁg khai thac va
tir kho dw trlr nhap vé kho trung hoa (khu vuc cép
liéu) phal dap @ng khéi lvong ké hoach clia nha
may tuyén:

Ng
2.0+ 0 =Qq ©)

Trong do: q; - Khéi lwong quéng tir guong khai thac
thi i nhap vé kho trung hoa, t/ca; qx - Khéi lwong
quing tr dw trir v& kho tn.lng hoa, t/ca; Qca - Khéi
Iwgng quang theo ké hoach clia nha may tuyén, t/ca:
» Ham lwong TPCI tlr cac gwong khai thac va

m CONG NGHIEP MO. SO 4 - 2018

tr kho du= tru= ve kho trung hoa phal bang ham -

lweng TPCI yéu cau dau vao clia xwéng tuyén:

Zqi'“i + Q-0

Oy =—

%
yc v 40
Q ca

- (10)

Trong do: o, ox va oy - HLTPCI trong quang tlr

gwong khai thac va kho du trir vé& kho trung hoa, %;
oy - HLTPCI yéu cau dau vao ciia nha may tuye_n‘, %.
Ttr cOng thive (10) ta co:

Qca - Zg:qp"i

O

(11)

Dé dam bao giam khdi Iucng dau tw va Chl phi
xuc béc thi khéi lu’o’ng quang du trir tai kho du’ tri
phai 1a nhé nhat va- khdi lweng quang toe cac
gwong khai thac phai Ia Ion nhat. Nghia 1a: :

<

gk = min hoac Zqi —>max.

Dé tao ra kho trung hoa voi khéi lwgng nho nhat
¢6 thé thure hién béng giai phap tao ra kho chira tir
cac khdi quang c6 HLTPCI cao nhét trong cac khu
vuc khai thac.

Ok =

‘(17'2)

)
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KHO TRUNG HOA
~ (KHU VUC CAP LIEU
CHO XUGNG TUYEN)

e “ v
et X

May gat

Quang tir guong khai thac thir 1
Quang tlr gudng khai thac thir i
Quang tir kho dur trit

H.3. So db céng nghé phéi tron quang tai kho trung hoa

Bang 2. C4c chi tiéu KT thuat co ban

156 2 ik Ki Pon , Gia tri tai cac gwong khai thac
e Chitlad higu | v | I M [ WV | V [Céng/TB
L1 KhOItru’Iu’o’ng : - - 1-121 [ 2-121 | 4-121 | 5-121 |23-122 -
g | e luong Al;0s tai cac guong | | 40,21 | 39,47 | 39,73 | 40,12 [ 39,46 | 39,67
ai thac
3 | Dung trong quing b vg | T/im® 1,78
4 | Nang suat ca yéu cau Q| Tlea 4.569
5 | Ham lvong Al,Os thidt ka e |- % 40,1
6 :;}‘1’5-'.' May Xuc bo il fai guong XE |PC600|PC300 | PC300 | PCB00
ai thac
7 | Dung tich gau xtc E; m’ 10 | 35 1,4 1,4 3,5
8 | S6-lwgng may xuc chiéc 1 1 1 1 1
9 | Nang suat ciia may xic Q| Tica | 458 | 1.381| 628 | 628 | 1.381 | 4.476
10] Tich sb qua; 18.429(54.491| 24.968 | 25.213 | 54477 | 177.578

Phwong phép nay cé wu diém nhw sau: td chirc
san xuét don gién, an toan; cac thiét bi khai thac lam
viéc 6n dinh. Nhwoc didm: ting chi phi dau tw XDCB
dé tao ra kho dw trir; lam tang chi phi san xuét do

0dng tac xuc bdc-van tai phai thwe hién 02 cong doan

tai kho trung hoa (cong doan I: xic bbc-van tai tir
guo'ng Khai thac t&¢i kho trung hoa va kho dy triy;
cong doan II: xtic bdc tir kho du trir t&i kho trung hoa).
* ¢. Két qua tinh todn cho mé Tan Rai
Vi ké hoach khai thac 03 nam (2017-2019) [4] tai
mé Tan Rai nhw trén da trinh nay. Két qua dé xuét
nhw sau: bd tri cac may xlc vao cac gwong khai thac
trén nguyén tic “May xuc dung tich giu Ién vao cac
khu vire quang ¢é HLTPCI thap”, cu thé nhw sau:
. » Guong sb | (khdi 1-121): bd tri 01 may xuc

Hitachi XE 230, E=1,0 m®;

» Guong sb II (khéi 2-121): bé tri 01 may xuc
PC 600, E=3,5 m

» Guong sb lll (khdi 4-121): bb tri 01 may xdc
PC 300, E=1,4 m

» Guong sb IV (khdi 5-121): b tri 01 may xuc
PC 300, E=14 rn

> Guong s V (khdi 23-122): bd tri 01 may xuc
PC 600, E=3,5 m°.

Déi véi gwong sb | (khdi 1-121) sé dwoc st
dung dé khai thac quang dwa vé kho dy triv dé& dé
phdi trén quéng véi dong quang tlr cac guong tai
kho trung hoa.

Khéi lwgng quéng yéu cau tai kho dy triv” xac
dinh theo céng thirc (10):
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Ny
%QCE_qu 40,%4.569177.578 , .
o =14z, T/ca.

o 39,67
Nhw vay, dé tao ra quang nguyén khai cé ham
lwgng Al,O; tai kho trung hda cd ham ]uc_rng 40,1
% voi san lugng yéu cau 4,569 T/ca, can phai xay
dwng kho dy trl quéng dap (ng 142 T/ca (chiém
3,1 % tbng san Iwgng ma) tir khdi quang 1-121.
3. Két luan

Chét lvong quang nguyén khai phu thuéc vao
didu kién dia chat, cong nghé khai thac va anh
hwéng truc tlep t6i nang suat, gia thanh cac nha
may tuyen Dé 6n dinh chét lwong quang nguyén
khai va ha gia thanh san xuét can phai hién dai hoa
nganh khai thac bauxit trén co s& thyc hién dong
bg cac giai phap ky thuat cong nghé trong dé co
cac gidi phap nhdm én dinh chat lwong quang.
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SUMMARY

This article presents the quality of raw ores
is one of the important factors that directly

affect the productivity and cost of the plants.
Stable ore quality is of strategic significance to
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