KHOA HOC VA CONG NGHE MO

MOT SO GIAI PHAP
GIAM THIEU MAT MAT KHOANG VAT €O iCH
DO HIEN TUONG QUA NGHIEN

1. Gi&i thidu tdng quan

Trong tuyen quang, may nghién luén duoc sl
dung nham giéi phong khoang vat c6 ich dé qua
trinh tuyén co thé dien ra hiéu qua Tuy nhién
nghién luén gép cac van dé nan giai bao gom hiéu
nang thap, khodng <10 %, chi phi dién cao, khoang
10+20 kwhi/t vat liéu nghién ho#c hcyn Ngoai ra cac
may nghién con c6 mot diém yéu khoé khéc phuc
khac 1a khé kiém soat c& hat cia sdn pham
nghién. Trong may nghlen bao gi& cling c6 mat cac
hat da dwoc nghién téi @6 min yéu cau nhung
chua ¢6 co hi ra khéi may nghién hodc tham chi
khi da ra khOi may nghién van bj quay lai cung voi
tai trong tuan hoan. Sy c6 mat ctia cac hat nhu vay
dan t6i mot hién twong cb hiru kém theo cla qua
trinh nghién goi la qua nghién.

Qua nghién 1 hién twong cac hat khoéng vat cod

ich, tham chi ca khoang vat tap, bi nghién min hon
dd min yéu cau vé mat cong nghé va kinh té. He
qua clia qua nghién co thé dan bao gbém: (1) gia
tang mét mat khoang san do cac hat KVCI da duoc
gidi phong & c& hat yéu ciu bi mun héa, van dé
nay dac biét nghiém trong khi nghién quéng chira
cac khoang vat co ich co ty trong cao; (2) Gidm
nang suét may nghlen va gia tang tiéu hao nang
lwong vo ich din t&i chi phi nghién cao; (3) Gay
kho khan cho cac khau cong nghé sau nhw gia
tang tiéu hao thubc tuyén, khé khén trong khéu
khr nwérce.
3 Pé giam thiéu hién tuo'ng qua nghlen cing nhuw
cac nhuoc diém cé hiru ctia qua trinh nghlen da
co rat nhiéu cac nghién ctru trén thé gigi va & Vigt
Nam nham dwa ra cac giai phap cong nghé nhdm
nang cao khdng chi hiéu qua cua qua trinh nghlen
ma con nang cao hiéu qua cdng nghé chung cua
xuwéng tuyen quang.

Cac giai phap truyén théng ducc rng dung réng
rai va da chirng t6 dwoc hiéu qua bao gém: (1)

ThS. NGUYEN NGOC PHU
Trudng Dai hoc Mé-Dia chat

Chia qua trinh nghién thanh nhiéu glal doan nham
téi wu hoa tai vat nghién va ché do cbng nghe clia
may nghlen (2) Str dung so db nghlen vong kin
nham giam thoi gian lwu téi da cua vét liéu trong
may nghlen nhwng didu nay Iam gia tang tai trong
quay lai may nghién va ting sb lweng may nghién
thee té can dung; (3) St dung vong nghién ban kin
déi voi quéng chira cac KVCI nang, trong d6 mot
phan san pham nghién cla giai doan | dwoc dua
true tlep vao giai doan nghlen hai. Trong so dd nay
co thé tich hgp thém tuyén trong luc dé thu héi mot
phan céc hat khoang vat nang da duoc gidi phéng;
va (4) S&r dung két hop cac may nghién co kha
nang nghlen chon loc cao vi dyu may nghién thanh,
may nghién chan déng.

Nhirng gidi phap tién tién hién nay thwong tap
trung vao cac hué’ng (D Néng cao hiéu suét cla
qua trinh phan cép qua dé giam thidu cac hat da du
do min nghién quay lai may nghlen Giai phap thay
thé cac may phan cap truyen théng béng may sang
cao tan la mot trong glal phap c6 tinh co ban hon
trong phu'ong hu’éng nay [1], [2], [4] (2) Tich hop
cac khau tuyén néi vao trong so dd nghién nham
thu héi nhanh céc hat khoéng vat cod ich da dugc
giai phong Giai phap tuyen ndi bun tran cla may
phan cap giai doan nghién | da dwgc ap dung ti
lau va da chwng t6 kha hiéu qua ddi voi céc loai
quang xam nhlern khong déu va quang dé tao
mun. Thei glan gan Gay, gidi phép tuyén cat cua
may phan cép da bat dau du’o’c (rng dung & quy
mé coéng nghiép tai mot sb xuwdng tuyén quang
vang, quing dong, chi. Giai phap nay cé thé 1am
tang thu hdi KVCI thém tir 1+3 % va trong nhiéu
trw&ng hop san pham tinh cla tuyen nhanh ¢c6 thé
dap ung tiéu chuan san phadm cudi ma khéng can
phai tuyén tinh [2], [4], [5].

2. Giai phap thay may phan cip bing sang
Trong thirc té tuyén khoang, cac may phéan cp
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duqc st dung cwc ky rgng rai trong céc so ad
nghlen nham muyc dich hé tro cac may nghién va
kiém soat san pham ngh|en Tl hang trdm nam
nay khi thiét ké so dé nghién thi cac may phén
cap dwoc coi la nhitng lya chon dau tién. Cac
loai may phan cap co ban Iam viec vai may
nghién bao gbm may phan cap ruét X0an Voi
rng dung dang gidm dén do cong kénh, mirc do
mai mon cao, nang suat han ché va hiéu qua
phan cap thap va pho bién hon ca la may phan
cap xiclén cé nang suét cao, co thé phan cap thd
clng nhw min, dé thich trng voi thay dbi cla dau
vao. Nhuoc diém I&n nhéat cia xiclén phéan cap
la doi héi cac bom cat nang luvgng cao véi tbe
dd bao mon Ién. '

Uu dlem ndi trcl clia cac may phan cap bao
gbém céu tao don gian, nang suét cao, chi phi dau
tw cling nhw chi phi san xuét trong doéi thap Tuy
nhién may phan cap van cé nhitng nhuoc diém cd
hibu nhw sau:

*» May phan cap khéng chi phan chia theo c&
hat ma con theo ty trong. Do vay cac hat khoang
nang hon cé xu thé di vao san pham cat va quay
lai may nghién dan téi qua nghién. Hé qua cua
hién twgng nay khong chi dan toi mét mat lwong
Ién cac khoédng vat ¢o ich dwdi dang mun va gay
kho khan cho qué trinh khir nwéc;

% BUNn tran cGa may phan cap thwong c6 do
lodng cao, c6 thé gay khé khan cho cac qua trinh
tiép theo dac biét 1a qua trinh tuyen

% Hiéu suat phan cap thap va thuedng khéng
qué 60 % di kém déng thoi lweng tai trong tuin
hoan lén t6i 200300 %, nhiéu treong hop c6 thé
dat téi 500+700 % . Piéu nay dan t&i thé tich may
nghién I&n va chi phi dién tang cao.

Nhitng nhugc diém cb hivu cla may phan cap
trén thue té c6 thé khic phuc dwoc néu co thé st
dung sang thay thé may phan cép trong cac so dd
nghten Tuy wu diém clia sang so véi may phan
cap da duoc dé cap t& lau nhwng cling chi gan day
nguoi ta moi dé cap dén kha nang thay thé may
phan cép béng sang trong cac so ds nghien vong
kin [1]. Viéc thay thé cac may phan cép bang may
sang trong so dd nghién dwoc xuét phat tir nhi¥ng
ludn diém chinh sau:

** Qua trinh sang phan chia vat liéu chi theo c&
hat va khong phu thudc vao khéi lwong riéng cia
cac hat quéng, do vay cac hat khoang vat ndng mijn
dé dang Iot sang hon; »

% Hiéu suét sang thudng c6 gia tri cao hon so
v&éi may phan cap. Tuy thudc vao ché do cong
nghé va van hanh sang, hiéu suat sang cé thé dat
80+90 % ngay ca v&i bun quang min;
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< Cong nghé ché tao sang va mét ludi sang
tién bé nhanh chéng cho phép cé thé c6 nhirng
thiét ké téi wu va phu hop hon, dac biét 1a sang
chan déng cao tan cho phép sang bun quang
rat min;

+ Do hiéu suét sang cao nén c6 thé g:am dang
ké qua nghlen trong d6 quan trong nhét 1a glam
qué nghién cac khoang vat nang;

s Giam tai trong tuan hoan quay lai may nghlen
xubng t&i mirc gan 100 % cho phep giam thé tich
may nghlen hay sb lugng may nghlen Déi vé&i cac
Xuong tuyen dang hoat dong thi lap dat sang cao
tan thay thé may phan cap c6 thé tang nang suéat
cua khau nghién 1&n kha nhiéu;

% Hiéu qua chung cla viéc thay thé sang la
gidm mat mat khoang vat cé ich va chi phi nghién
noi chung.

Thuc té ¢ng dung sang chan déng tan sé cao
tai cac xwdng tuyén quang dong quang chi da két
qua cuc ky kha quan. Tai mé quang déng Cia
Minera Condestable, Nam My [7], cac xiclén dang
hoat dong duoc thay thé bang sang cao tan d3
tang nang suit quang c"au 34 %, giam tai trong
tuan hoan tu’ 204 % xubng con 96 %, tang hiéu
suat phan cap tlr 63 % Ién 85 %. Theo bao céo thi
th&i han khau hao vén mo rong va thay thé xiclon
chila 1+4 thang

Két qua (*ng dung sang chan dong cao tan tai
xuwong tuyén chi kém El Brocal, Peru cho thay co
thé tang nang suét xucng 10 %, tang thu héi kim
loai chi thém 9 % va gidm tiéu hao ning lrgng
nghién. Tai trong tudn hoan giam tir 400 % xuong
con 97 %, ham luvgng chi trong cat phan cap giam
tr 15 % xudng mirc 2 % tirc la & mirc thdp hon
quang dau.

Tai xwéng tuyen ctia Minera Cerro Lindo, Peru,
tuyen quang dong chi kém, theo thiét ké so dd nghién
gdm méy nghién bi lam viéc trong vong kin véi xicldn
duérng kinh 650 mm va tai trong tudn hoan 260 %
dugc st dung. Sau d6 4 sang chan déng cao tin 16
Iwéi 0,23 va 0,18 mm Iap dat thay thé cac xiclon do
vay tai trong tuan hoan giam xuong con 108 %, nang
suat day chuyen tang 14 % va kich thwée danh dinh
trong san pham nghién tang tir d80 bang 141 pm Ién
thanh d80 bang 160 pm.

Tai OJSC KMAruda, Lién bang Nga, cac van dé
tvong tw nay sinh véi may phan cép nhu qua
nghlen chi phi dién vv. Do vay cac may sang cao
tan 16 luGi 0,1 mm duoc lép dat aé thay thé xiclon
phan cép trong day chuyén | cla xwdng [6].

T cac (rng dung thue té kha quan nhw vay nén
lwa chon sang thay thé toan bg cac may phan cép
duqc coi la Iya chon sb mét khi thiét ké maéi cac
xuéng tuyén quang chira khoang vat nang. Nha
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may tuyén quang da kim Nui Phao, Thai Nguyén
thudc tap doan Masan, dugc thiét ké xay dyng va
dwa vao hoat dong tr ndm 2013 la trvong hop
dién hinh cla giai phap kiém soat qua nghién bang
sang-cao tan dugc ap dung lan dau tién tai Viét
Nam. Trong thlet ké nay, sang duoc Iwa chon thay
cho may phan cip dwa trén mot sb dac diém sau:
(1) Tinh nghién va dac diém xam nhiém cla quang
da kim; (2) Sw c6 mat clia khoang vat vonframit cé
ti trong kha cao (7,1+7 9) sé lam gia tang hién
twong qua ngh|en néu sk dung may phan cap, va
(3) C6 thé té chirc tuyen noi giai doan | ngay ¢ dé
min nghlen twong dbi tho, tuyén dong dugc thyc
hién & 46 min nghién -0,17 mm. So d6 nghién nha
may tuyén luyén Nui Phao duoc thé hién trén H.1.

Vﬂng tuyen ndi Cu .
H.1. So dé nghién quang da kim Nui Phéo
3. Tuyén n6i nhanh cat may phan cép

Tuyén ndi nhanh cat may phan cap dugc ap
dung véi muc dich thu hdi cac hat khoang vat dé
tuyén da duoc gidi phong c6 trong cat tuan hoan
vao may nghlen

Y twédng tuyén cat clia may phan cap thuc chét
da dwoc ap dung tir lau tuy nhién chi tor nhitng
nam 1980 moi thuc sy bat dau c6 cac so db tuyén
ndi nhanh cat quy mo cong nghiép dwoc ap dung.
May tuyén ndi cat dau tien dwoc |ap dat vao thang
6/1982 tai xwéng tuyen Hammaslahti, Phan Lan.
Sau d6 (ng dung tuyen ndi nhanh da tang lén
nhanh chong tai cac xwéng tuyén mai va ch. Hién
may khi thiét ké xwéng tuyén méi, phuong an tuyén
néi nhanh luén dwoc can nhac.

Tuy tuyén ndi nhanh cat phan clp da co (rng
dung toi 30 nam nhung c6 rat it cac nghién ctru va
tai lieu vé phwong phap nay cting nhu mé hinh va
cac chi din &ng dung thwe té. Tuy nhién kha néng
tang thu héi KVCI thém tir 1+3 % va trong phan lén
céc trwdng hep san pham tinh cua tuyen nhanh cé
thé dap (ng tiéu chuén san pham cudi ma khéng

cAn phai tuyén tinh da gay nhiéu cha y dbi véi cac
nha nghién clru '

H.2. So db nghién-tuyén nbi nhanh

V& mat Iy thuyét, tuyén ndi nhanh cat phan cép
nhdm vao cac hat khoang véat cé ich thoé da duoc
giai phong (0,1+0,25 mm) phai quay lai may nghién
vilén hon d6 hat ranh gigi. Tuy nhién kha nang ap
dung cla tuyén ndi nhanh con ¢6 tinh kha thi cao
hon vi cac may phan cap thudng c6 hiéu suat
phan cép twong dbi thdp 5060 %, tirc 1a cb toi
40250 % cac hat min bi quay lai may nghién, trong
do co ca cac hat khoang vat c6 ich nang nhung
min da duoc giai phong. Trong cat cla may phan
cap ham Iu’cyng chi cé thé cao gap 3:4 lan so voi
quang dau clp vao khau nghién chirng té s tap
trung clia khodng vat nang trong cat may phan cap.
Thém vao d6 khoang vat co ich thwong nang va
mém hon so v&i khoang vat tap nén trong hau hét
cac treong hop ching cé xu hwéng tap trung vao
cat nén dé bi qua nghlen

Tuyén nbi nhanh néu duwoc ap dung, c6 thé cb
nhirng wu diém ndi bat sau:

<> Trong cat thwdrng tap trung cac hat KVCI mai
duoc glal phong, bé& m&t con méi, it bi 6xy hda nén
dé tuyén ndi hon so v&i trong bun tran, cac hat nay
it bi 6xy héa bé mat hon, do vay quang tinh tuyén
nhanh trong nhieu truong hop cé chét lwgng rat
cao nén khéng can tuyén tinh;

< Cat thwong chira it mun hon so v6i ban tran
nén dé& tuyén va chi phi thubc thap hon;

% C& hat clia quéng tinh tuyén nhanh thwcrng thd
nén khi tron cung voi quang tinh tuyen chinh sé& dé loc
hon va giam d9 am chung clia s&n phdm cudi;

“° Tuyen ndi nhanh cé thé ap dung cho ca giai
doan nghién | va giai doan nghién 1I, c6 thé ap
dung cho quang bét ky mién 1a co di lwong KVCI
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da dwogc gidi phéng trong cat dé cé6 thé td chirc
khau tuyén nhanh;

« Tuyén ndi nhanh thu hdi ca cac khoang vat
c6 ich min trong cat va gidm qua nghién do vay
giam chi phi thudc tuyén cla cac khau tuyén sau.

Trong thuye té ap dung phwong phap nay, cé
mét sb khé khan nhw sau:

% Tuyén ndi cat thwong phai tién hanh & mat
d6 bun cao vi néu pha qua loang sé lam loang bun
quang trong may nghién do nwdc cla san pham
ngan may sé quay lai may nghién;

% Thoi gian tiép xuc cla thudc tuyén va thoi
gian tuyén ndi thwdng xay ra rat ngan néu khéng
té chirc khau tuyén cat rieng mét cach quy mé,
khéng c6 giai doan tiép xuc trwédc khi tuyén va
lwong vat liéu di qua may tuyén nhanh 1&n, c6 thé
tei 1800 t/h;

< Chi phu hgp véi quang co ti 1é thu hoach
quang tinh thap (4:6 %);

% Dong hoc cla qua trinh tuyén nhanh chuwa
duwoc nghién ctru nhiéu;

% D& khang dinh tinh kha thi va tinh kinh té cla

tuyén ndi nhanh can phai c6 rat nhiéu kinh nghiém
va phai t& chirc nghién ctru thyc nghiém ca & quy
mod phong thi nghiém va quy mé ban céng nghiép;

< Do lwgng cat quay lai may nghién thuéng
chiém t&i 200+300 % so v&i cap liéu méi vao may
nghién nén thuéng chi mét nira tai trong tuan hoan
duoc tuyen nhanh. ¢

Tuyen nhanh c6 thé dwoc thue hién theo so d&
tuyén nhanh truyén thong trong d6 may tuyén n0|
nhanh ding riéng & dé tao ra quéng tinh cudi
chét lwong cao. So d6 nay it dwoc s dung hon
nhwng dé tich hgp vao nha may dang hoat déng
dé cai thién hiéu qua céng nghé. Tuyén nhanh
ciing c6 thé thiét ké thanh 2 budc tuyén: buwdc
tuyén nhanh thé bang may tuyén cé thoi gian
tuyén dai hon va luong quang tinh 16n hon, chét
lwgng thap hon nhwng thu hdi cao hon; buwéc
tuyén tinh x& ly quéng tinh thé cho phép dat
quéng tinh chéat lwgng cao. Néu quéng tinh tuyén
nhanh chira nhiéu vang tw do thi c6 thé tich hop
khau tuyén siéu trong lwe vao gitra khau tuyén tho
va tuyén tinh nhanh @é thu hdi vang ty do.

Bang 1. Két qua g dung tuyen nhanh mét s6 loai quang trén thé gici [2]

o Lcal quéng

uéng tlnh mken chat Iu’Q’ng cao ho’n - .
! uj‘hélrmkentangto't33% e

'an hanh khau tuyen én dmh ho’n
ang 5 % thu hdi véng
u

4. Két luan

Nghién la qua trinh tiéu thu nhiéu dién ning
nhét trong xwéng tuyén nén dwgc coi la chia khéa
dé& tuyén hiéu qua. So dd nghién va thiét bj sl
dung can dwoc quan tdm nhiéu hon.

Str dung thiét bi phan cép, dac biét la xiclon,
trong so d6 nghién vong kin dwoc coi la phwong
phép truyén théng, tuy nhién nhuoc diém co ban
clia may phan cép bao gém khéng chi phén cép
theo c¢& hat ma con theo ti trong dan téi hién tuwgng
qué nghién, dic biét la cac khoang véat ning. Tai
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trong tuan hoan cao, 200300 %, lam téng dang ké
thé tich may nghién, ting chi phi st dung dién
trong khau nghién.

Thyec té s dung sang chén dong cao tan trong
so dd nghién vong kin cho thay cé rat nhidu cac wu
thé so véi may phan cap. Cac wu diém nay bao
gdm téng hiéu suét phan cép, gidm qua nghién,
giam tai trong tudn hoan, giam tiéu thu dién, tang
néng suat khau nghién cling nhuw xuong tuyén, cac
khau sau dé dang hon va hiéu qua chung la gidm
chi phi san xuét trén tAn quang dem tuyén.
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Mot trong cac giai phap tién tién nhdm gidm qua
nghién cac khoang vat cé ich la tuyén néi nhanh
cat clia may phan. Tuyén nhanh nhdm thu hoi
nhanh cac hat khoang vat cé ich da duwgc giai
phéng c6 trong cat tuan hoan clia may va co thé
thu hoi cac hat quéng cé c& hat t&i 0,27 mm. Céc
hat khoang vét c6 ich trong cat cia may phan cép
thwong dé tuyén hon do bé mat it bj 6xy hoa.
Tuyén nhanh cé thé tang thu hoach 1+2 % va tang
thu hdi chung ti¥ 13 %. San pham tinh cda tuyén
nhanh trong nhiéu tredéng hop coé chét lvong cao
nén khong can tuyén tinh.
~ S6 lugng cac nghién clru va tai lidu vé tuyén
nhanh cat may phan cap con kha han ché nén can
phai c6 cac nghién ctru ti mi hon vé kha nang 4p
dung, loai quang ap dung, thanh phan khoang vat
hoc, ché dd thudc tuyén, danh gia anh hwéng cua
thubc tuyén déi voi cac khau tuyén sau va kha
nang du doan két qua tuyén.

Cac dbi twong quang chira cac khoang vat nang
nhw quing déng Sin Quyén, qudng chi-kém Cho
Dién, quang d& mun héa nhw quang apatit Lao Cai...
déu co thé la déi twong nghién ctru ap dung cac gii
phap kiém soat qua nghién tién tién.0)

TAI LIEU THAM KHAO

1. Benjamin H. Clark, 2007, The Derrick Stack
Sizer™: Revolutionary Advancements in Wet
Screening Technology, Proceedings' of the 39th
Annual Canadian Mineral Processors Conference,
p413-418.

2. Coleman R., 2015, Maximise your recoveries
in a flash flotation, http://www.outotec.com; retreived
on 17/3/2015.

3. Mackinnon S. va nnk, 2003, The interaction of
flash flotation with closed circuit grinding.
Mineral Engineering, vol.16, issue 11, 11/2003,
p1149-1160.

4. Mackinnon S. va nnk, 2003, Development of
a laboratory method to predict plant flash flotation
performance. Froth flotation, Mineral Engineering,
vol.16, issue 11, 11/2003, p1149-1160.

5. Newcombe, B., Bradshaw, D., Wightman, E.,
2012. Flash flotation... and the plight of the coarse
particle. Miner. Eng. 34, 1-10.

% 6. Pelevin, A. E. and Lazebnaya M. V. 2009,
Application of Derrick Screens in Locked Grinding
Circuit at the KMAruda Mining Complex
Concentrating Plant, Mineral Processing Journal.

» 7. Valine S.B. va nnk, 2008, Application of high
frequency screens in closing grinding circuits,
Derrick Corporation, USA va Goldex S.A., Peru.

~ Nguoi bién tgp: Tran Van Trach

SUMMARY

Overgrinding of valuable minerals is one |
| of the most challenging issues of conventional |
. grinding. The phenomenon is particularly |
serious when encountering ore bearing |
| heavy minerals such as wolframite, cassiterite
| or galena, as they tend to return to the |
' grinding mills with underflow product of the
classifier till they are ground too fine to be

- able reported to the overflow and causes
excessive loss of valuable minerals in form of
slimes. This paper is to give a comprehensive

. review of the available tools for dealing with

. overgrinding phenomenon. The use of high

frequency screens has been proven to be
efficient for lead ores, wolframite ores etc. In |
close circuit of grinding where classifiers are |
preferred, flash flotation may play a very
important role in minimizing effect of valuable
mineral overgrinding. Such integral role of
flash flotation has been proven efficient in
many of the gold and sulphide mineral
concentrators around the world.

1. S6 hoan hao giéng nhw ngudi hoan hao,
_rét hiém co. René Descartes. :
2. Didu vo Iy 12 khai niém thiét yéu va la s
that dau tién. Albert Camus.
3. Su khac biét gitra thién tai va ké ngu
dét 1a & chd thién tai ludn co gidi han.
Thomas Edison. )
4. Chuyén gia la nguwoi da biét nhirng sai
IAm t& hai nhat cé thé mac phai trong mot
pham vi hep. Niels Bohr. i

5. Ngwdi mudn séng yén binh va thoai mai
khong duwoc ndi 1én tat ca nhitng gi minh biét
va tAt ca nhitng gi minh thay. B. Franklin.

6. Nhiém vu tinh than ma con ngudi c6 thé
va phai dat ra cho chinh minh khong phai la
cam thay an toan ma la cf:thé chap nhan sv
bAt an. Walter Scott.  *

7. Bét cir ai hanh dong khdn ngoan déu
can nhéc t¢i moi tinh hudng, nhitng méi lién
quan trong qyyét dinh minh Ia chon va con
phdi can nhdc nhiéu hon téi kha nang cla
minh. Gottfried Wilhelm Leibniz.
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