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1. Gi6i thi6u
NghiBn ld que trinh gidm kich thudc hat quang

nham gidi ph6ng cac kho6ng vat c6 ich vd cnudn Oi

lieu cho cac qurl trinh tuy6n. Ivldc di de c6 nhirng
buoc ti6n manh m6 trong thiet k6 c6c may nghi6n
vd kich thuoc, c6ng suat va tu6i thq nhung so d6
ngh.i6n v5n gAn nhu kh6ng thay d6i. Trong thuc t6
tuy6n qudng the gioi c6 b6n phuong 5n so d6
nghi6n co bdn:

* M5y nghiOn thanh d6 nghidn th6 lam viec
trong vdng hd vd m6y nghi6n bi tt6 nghi6n min tdm
vi6c trong vdng kln d giai doan hai;

.:. Nghi6n ca hai giai doqn bang m6y nghidn bi
ldm vi6c hong vdng kin;

* Nghi6n mdt giai do4n bdng m6y nghi6n bi
ldm vi6c trong vdng kin;

.i. Mdy nghi6n b6n tu nghi6n d giai doqn m6t vd
m5y nghiAn bi 6 giai doan ii rdm vi6c trong vdng kin.

Thuc ti6n cho th5y cac may nghien hoat d6ng it
hidu qud va tieu thu luong di6n ret lon, uoc tinh
'10-20 kwh/t vQt liQu nghi6n, do x5c sudt va dAp
giira vft nghi6_n vd. vQt IiQu nghi6n khdng cao, qua
trinh nghien vAn ti6p di6n voi nhong hat ale dat cd
hqt yOu cAu do vfly ch[ng phdi cluoc-dua ra khti
m6y nghien cang nhanh cdng t6t. DG gidm thi6u
cac hieu ung ti6u clrc cria qua trinh nghi6n, c6c
md.y ph6n cdp duoc sr] dvng pn6. oien d6 giim
thi6u tao mun vir nAng cao ndng suat nghien do al6
hlnh thanh c6c so dd nghiCn khac nhau.

Trong thuc t6 tuy6n kho6ng, c6c mAy ph6n cdp
duoc s& dung r5t r6ng rai trong c6c so dd nghiCn
nhdm muc dich h6 tro cdc mdy nghidn vii ki6m
sodt sdn phdm nghi6n. Tu hirng trem nam nay khi
thi6t ke so d6 nghi6n thi cac mey phin c6p nhu
rudt xoSn hoec xiclOn duEc coi la lua chon t6t yeu.

Cac.loai may phan c5p co bdn Uao g6p'mry
ph6n cdp thiy luc co ung dung han ch6, qray phan
cAp ruQt xoin vdi ung dgng dang gidm d6n do sU
c6ng kenh,, muc^dQ mdi mdn cao,. ning sudt han
che, hieu qud ph6n c6p thdp va pn6 Ui6n hon ci lir
may phan c5p xicl6n. Xicl0n duqc ph5t tri6n tD

nh0ng nem 1940 ve ngay tu dA.u d5 thay th6 toAn
bQ cac m6y phan cap rudt xoen trong giai doan
nghien min vd dang dAr,r thay th6 toan bQ c6c phdn
c5p ruQt xodn kong c6c xudng tuy6n hiQn dai.
Xicl6n co ning sudt cao, kh6ng c6 b6 ph6n chuy6n
ddng, c6 the phAn cap tho c0ng nhu min, d6 thich
ung voi thay OOi cia dau vao. Nhu,oc diem lon
nhdt crla xiclon la ddi h6i c6c bom cet c6ng su5t
ldn vi t6c d6 mdn l6n.

.,Tli.n ghynq c6c.m6y.ph6n #p c6c5c uu di6m
nor tror va ro rang nnu cau tao don gtan, nang suat
cao, chi phi d6u tu vd chi phi sdn iudt tuong O6i
th6p. l\il5y ph6n cAp c6 th6 lirm viec voi bin tu khe
th6 toi r6t min vdi ham luong pha r5n cao. Tuy
nhi6n c6c may phan cdp c6 nh0ng nhuoc di6m
sau: (1) may phAn c5p kh6ng chi ph6n chia theo cd
h?t md cdn theo ti.hong. Do vay cac hat khoang
ndng hon c6 xu th6 di vdo sdn ph6m cAt vi quay
lqi mriy nghiBn d5n toi qud nghi6n. H6 qud la d5n
toi mat mat luong ldn c6c kho6ng vat c6 ich duoi
dang mtn vi griy kh6 khen cho qu6 tr)nh khrl
nuoc. (2) birn trdn ctla may phan c5p thuong co dQ
loSng cao, g6y kh6 khin cho cErc qu6 trinh tuy6n
ti6p theo. (3) Hi€u suAt phAn c5p th5p nGn cdn tdi
trong tuin hoan cao cI6 giim thoi gian luu cria sdn
phdm trong m6y nghi6n. Dn da c6 gSng hodn thi6n
cdng ngh6 thi c6c xicl6n phAn cdp c0ng kh6ng cho
hi6u suat vuEt quA 60 % trong khi lAi tao tai trong
tuin hodn l6n tdi 200+300 %, nhi6u khi toi 500 %.
HQ qui. ld th6 tich mey nghidn ldn, Iuong vat tieu
ph6n c6p teng len 16 ret, teng luqng dien ti6u thu.

_ Nhung nhuqc dl6m tr6n c6 the khac phqc drroc
n6u nhu srl dqng sang trong c6c so d6 nghi6n.
Tr6n thuc tC thi sang dA duqc l}ng dung trong so
CId nghi6n tir kh5 16u vi du: sang cung trong so.ad
nghien q-u|ng ch&a c6c khoSng vdt nang, seng
phing d6 loc can, san va soi thuc vAt l5n trong
qu{ng. Cho t6i nay kh6ng c6 nhi6u nghiOn cuu d6
c4p toi khi neng ring dung seng trong so d6
nghien d6 thay th6 cdrc m6y ph6n c5p. Tuy rang uu
di6m cria sang so voi mey phan cdp da duEc de
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c5p cd cdc lucyi d tr6n ve lu6i drr6i sdng. Sdng ndy
c6 th6 duoc sr? d\rng cle tich c6c nat tn-O trond Oirn
trdn cLia m6y phAn cdp trong so d6 nghidn vri thu hdi
than co do tro th6p tu xicl6n khil mnn t111.

SAng Derrick c6p li6u da di6m Ii s2rng chSn
dQng qu! dao thing c6 cao tAn tu '1800 v/,h nhu
sang 148-96MS-3 vd trlri 3600-vph nhu sang K4B-
96[4S-3. DAc diem rierig bi6t cia loai sang 

-nay 
la

h6.th6ng c5p liOu da di6m cho ph6p nang Jao nieu
suat t6ch cac cap bun min va nuoc. Nhd ceu tao
dac bi6t me sang co cec uu di6m n6i tr6i nhu ktit
cau chec chan ve dd b6n cao, gidm thi6u t5c luoi,
hi6u sudt sang cao toi 90 % hoSc hon, mai mdn
mbt luoi thdp do srl dung lu6i polyurethane, chi
phi dien thap, de dang bdo dudng, soa ch0a vA
hi6u qu6 kinh t6 kh6 5n tuong.

t6i.da crla sang. Tty theo y6u ciu ning su6t ma c6
th6 srl dung ttr - 2 r 5 luoi sdng. Luo,i sdng
polyurethane c6 tu6i thq cao tu 4 th6ng toi 1neEt,
[]oi c6 kich thuoc 16 luoi 6,3 mm toi 75 pm, va he
sO dien tich hOu ich tu 31+45 %o. Luoi c6 th6 dr-r oc
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H.3. So dd nguy'n tdc seng Pansep.

Sdng Derrick Stack SizerrM ld sdng chdn dQng
cao tAn duoc sir dung kh6 nhi6u gin ttly hong cdc
xudng tuy6n khoeng tren th6 gioi, khoang 2OO
sang [2]. Ddy c6 th€ coi la xu th6 ch6p nh6n sr]
dr;ng sdng chAn d6ng cao tln trong tuy6n khodng
noi chung va trong so d0 nghidn noi rieng.

Sang co 5 luoi voi di6m cip li6u rdng 1,2 m vi,
c6 llroi sang 1,5 m vA trong hAu h6t cac truong
hop c5c luoi sdng duqc trang bi gi6ng nhau d6
ddm bdo cO hat cUa sdn phdm duoi luoi. Tuy
nhi6n c0ng c6 thti s0 dung 16 luoi sang kh5c nhau
neu cAn phAn chia ra nhi6u c5p hai. IU6i sang
duoc trang bi hai mOto chdn d6ng co diQn cao tAn
tao c6c chdn dong deu nhau voi bien dO nhd d6i
voi toan b6 c6c luoi sang. M6i mdto cdng su5t 2
kW, hodn toirn kin va khdng c6 bQ phQn chuy6n
dong hoac b6i tron ben ngoii. ChAn dong quy dao
theng duoc tao ra do hai m6to gi6ng nhau quay
nguoc chi6u cho phep nang cao neng suSt va hieu
su5t cda sing. ChSn d6ng quy dao thdng'nhanh
ch6ng vd hi6u qua dua vat lieu tren cd ra khdi ludi
sdng vd do vay lam tang dien tich luoi cho cdp li6u
moi. Che d6 chAn d6ng duEc tinh toan va chi dinh
trong tung truong hop cu th6 nhim dat hiCu qua

H.4. Sdng Denick Stack Sizer.

T6c tlQ cdp_liQu_clugc coi ld mOt trong c6c y6u t6
quan trong nndt d6i vOi sang vat tieu min. Cdp ti6u
qu5 mucs6 din Clen.hiQu suSt tfr6p va que nghien ta'
dieu tat yeu. Do vQy t6c d6 c6p liQu phdi t6i uu va hi6n
nay duEc khuy6n nghi x6c dinh bdng nghi6n cuu
thuc nghiem trong di6u ki6n c6ng nghiQp. Ddy cnng tir
nhuoc dl6m hi6n tai cLla cac s2rng li6u min'do chua
c6 di co sd dir li6u nghi6n cou thuc t6. Cac hat
queng min di qua luoi nho nuoc vin chuyen do vAy
mat d0 bin trong c6p li6u ddng vai trd quan trong.
Thqc nghiem cho thdy btn queng c6 hdm tuong phi
rin tu 15+20 % theo th6 tich ld thich hop nhet. Hieu
suat tach cac hat min kh6ng phu thu6c nhl6u vdo ti
trong ctia c5c hat qudng vi dAy ld dac di6m vuot koi
cia sAng so vdi m6y ph6n c5p. D6i khi c0ng c6 th6
srl dung hlin loang hon vdi ham luong pha rin 10+15
% theo the tich d6 n6ng cao ht6u suStidrng.

Nh0ng thay tl6i co bdn khi thay thO xict6n bing
sang. trong so d6 vdng. kin la: tang nang su51
nghi6n, gidm tdi hgng tu6n hoirn nen co thO tSng
ciip li6u dau vao va neng su6t nghian n6i chung.
gidm. chi phi vat nghien,-gidm chi phi neng tuong
nghien tren t6n sdn phAm nghi6n. gidm su qud
nghien cac khoang vat c6 ich, giii ph6ng kho6ng
vat c6 ich t6t hon, gidm chi phi thu6c tuytn, giim

46



zl0z-z0s otll ditfisil lll,t0c

'uoq oec qc! 9c lP^ 6ugoq1 tgq nql l4l uEp o4rtu

pnb unu oDl 6s 6ugql Pu uor.{ ulLU uglq6u qql 9c
cEoq uiLu gnb ugrqou lpqd u9c 6u9ql lql 6uor] uoq

l9l qc, 9c 19n 6u9oq1 6uqqd rp16 ?tl] 9C u?lq6u
qp os 6uorl dpc upqd 

^9tll 
?q] Ieql 6ups 6uhp r.ls

n?u rgp,(eql js gut oc nn tg1 ug1q6u ultu ocl .i
19nx ugs rqd

rqc uer6 p; 6unqc Pnb 00!q E^ nes ngr4) cec oqc
rol upnql uol)i n?lp o01 'tl9rq6u ngql lens 6uEu 6uPl
'rOp nqi t eti uLplb 'upo,..l ugnl 6u64 rPi tuPr6 'u?rLl0u

pnb uer6 'dp. uPqd lgns notq 6uPl ntlu Lu?!p

nn n?rqu gc 19q1 oqc u;i1 6uqn uglqOu gp os 6uo4

u?r oec 6u0p ugqc Oups 6unp r.rs ?1,lJrUUr, 
irq

0uo4 uorp 6unp 4s;qd rqc 6u91 'u?!q6u 
^9u 

q3!l

gql ?l 6u9p 6ugl uel '% 000+002'oec uPoq u-enl

6uoi Ipt 6uPu ]9^ 6ugoq>1 cgc Pl ]O!q cPp 'u?!q6u
gnb 6uon] uerq rgl ugp 6uorl !] oaql 9c dgc ugqd

e1 dgc ugqd [eu epc ueq oc ruglp conqN .]
'ret ugqu ulqu rlqd ugc u;1 6ugn

uqrqou 9p os 6uo"tl uqlclx ?l lelq cPp d93 ugrld

iq 19rq1 6unp rls cor^ ?^ g) lgtql Pqu cec P^ lPnx
ups equ cec elc 6ugqi ug,{nl1 ul0lu ueno .}

'uoq n?lqu ugl uenb conp
ugo 6unp {rs iq lglql pn ug1q6i-r pD oS Pnb n?rq

u9,in1 ep e9q1 elqb e1 ugu ug,(n1-6uonx 6uojl lgtlu
ubt 6upu u?!p nq] ne!] L1uu] gnb p; u91q61 .1

ugnl l9v '9

'Lurl 991=6gP L1uPq} u?l tud 17;=ggP
nl 6upl u?rq6u Llgqd ugs 6uol1 quip quep cqnql
L1clI p^ "/ ut 6u-el lgns 6upu'% 8Ol. uQc 6uqnx
uter6 ueoq ugnl 6u64 tp1 ,{9n oP uglclx c9c- ?ql

^eql 
lpp dpt uitu ;;'O P^ 0z'O !9nl 9l u9] oec 6uQp

ugqc 6uqs t 9p nes 6unp 4s conp % 092 uPoq

u(7n1 6uo4 rp] B^ tuur 099 quJl 6uqnp ug1ctx lpn

u11 6uo,r 6uoll cOtA tupl ;q ug1q6u [eu u96 uqtqbu

9p os ?I l?!ql oeql 'rugl Lqc 6u.9p 6u9nb u?Anl
'nrag 'opurj orra3 eiaurl/'{ epc u9An1 Ur.;[:j:r"r,

1 ug(nqc 
^pp 

6uorl dgc ugqd uql3ll 9tl] A",ri 9p lPp
dpl conp u.rLU L'O tgnl 9l ugl oec 6ues teq 9p neg
npp nt el l?rL{l conp uqlclx lQ^ u1) 6ugr 0uol} c0l^
uel 11 udop ierO rq ugrqOu 

^9r! 
!eq P^ uPox 19nr d93

upqd,{eu.r rgn u;1 6ugn gp os 6uo-rl 6uos 6uos cQtn

r"up1 rq ugrqou (er-u req tu96 ueop lel6 Z uQlqou 9p
os ,(eu 6upnx p [g] uenb gql Pnb ]9I 9s lou oqc

6u1c 'e6y 6ueq uqrl 'epnrvy\y ggpg te1 ug1q6u

gp os 6uorl ug1 oec 6uqs 6uhp dP Pnb l?y
' 'ugrq6u 19ni 6upu 6uPl ?p u?l 6uPl conp quetll

ugrq6u',(eu epc ,(enb 0p 391 u?u !9p 
^eql 

6u9tll
queql ugrqBu leu 6uonl 9s o6 nqc n9,( ugtq6u

lpns 6upu 6un dgp 9p 6uhp 4s o?^ enp conp
req ueop rer6 tq ugrq6u r(euu teq 9p ltly leol ull

nql onql ?l 6u9p 6uPl Lrlel 
^e^ 

op % O! uoc 6ugnx

V. el a'i ,i,r-tlO tqu ug,(nl ,(pr.u oe^ nqrl dgo 6uoLt unLu

6uont Lugr.l p^ % 09 c4rLu Q 416 cbnp ueoq upnl

6udr1 rg1 dgc uPtld uglcrx 6ur.rp lq) lo^ os uoq deql

6upnx eqrc Lqrp;qd rqc 6u91 6unqu % 91 6uPt nqp

0u[nb oaql 19ns 6upg 6uQs 9 e; 6u9c Dugl '6ups

g ur?tl] lPp dit pn qn gtz uQl Lltl Se t 4l nep 6uCnb

19ns 6ugc 6ti91 quip 19[nb lecorg l: 'op d?11 i
'uPnl 0 6uoA 6uo.l] l9q oeq n?rlI u?i

np nl n?p ugn pn l9.r 9l r.upr6 ug,ini c9rq1 rqd rq3'

fSp OuS,U n'gp 6ugnb 19ns Ouqu nqu'uqrq6u ,(pr-u

z'qupLl ugl u.ec 6uqql u?u % 16 el rqc dgtll uqou

u?nl 6uoLl tEl oC ngp 6uenb lo^ os uoq dqql ?l
cd] lqc % z uoLl ]! eorlc ue-oq uenl 6uo.ll tgl P^ % 6.

orpi i]c nql cnq]l% 0L 6up1 0ugnx lgns 6upu 6uP]

lecorE lj 'tud 697 tonl 9l cgnqi qcl) lo^ lonl I u9l

oec 6uQp ugqc 6ups req 6upq uglctx 9q1 ,(eq1 1q1

nes uglcrx ?ql 
^Btll 

?p nn l9l uoqc ent delld rPr6

el roc conp 6ueg tug- !9u ?p uP^ p1 19u ue,(n1 qull1

gnb 6uo4 ues Ougoql lPlll lgLu eA cnul enb unLU

oeL'% ,'Z 6ugoq1 1qc ngp 6upnb enc tq1 6uol1 o7o

9! lql Oup] lec 6uo.tl ltlc 0uonl upq (9,r op uq1q6u

Agu re1 ,(enb gp l9c oP^ !p ?q] nx oc u?u d0] ep

uorl 6uCu tlcl 9c ]C^ 6u9oq) % 00, lo] oec uPoq

upnl 6uorl lpl lo^ ull ouon 6uoj1 col^ ulql lq u?lLl6u
(dLu t 'Llueqt uglq6u ,(gr-u t 6unp {rs lecolg l:
ugr(n1 6upnx'gp conlf uoq lgl dec uPqd enb n0rLl

en ugrqOu 6uonl 6uPU oeL.l n?ll LuPl6 eA leol L!rl l9q

nql tjupt l?ns 6uPu ?l 6uqp 6u9l ?ql oc I9q1 oqc

n.re6 leco.rg l= r.u?I lqc u9,{n1 6uonx Ie} enb lgy
'6ugqt t't el lqc uQ^ oell neql ueq

ler.l] tLl] o9c o9q oeql 19qu 6u04 uenb 9s 6u9ql
el roc conp 6ues op,r nQll dgc 6uoll u?l eqd 6ubnl
ulpu lgos ru?!y cPrl cRrl dP6 6u9q1 ',upp ngp

6uQp leorl ta2rs )cels Oupg ug1clx ron u11 uqrq6u

rLll rgn os uoq n?p 6ugp sQnq] qcrl oc uqrq6u

Lupqd ups % 98 u?l % eg {rl dg3 uPqd l?ns narq

6Jpl pn z 96 uoc 6ugnx Vo voz 4l ueoll uenl 6uoll

!p] i!9!6 'qn zzz uai q/l [/t 4] % re ngp 6uenb

lgns 6ugu 6uPt dAqd oqc lazlS lcels lculaC
ug1 oec 6ups 6upq ug1c1x ?ql IPql lql [1] {tA LUBN

'elqelsapuo3 e-rduryl er3 6u9p 6u9nb 9u 1e 1

u?!qOu 9P os 6uo.t1

6ugs er.rc 91 c*rq1 6uhp 6u4 pnb l?{ 9s lgl l ?

'h 'tl OuQnlt tgur Luqtqu P i.u9tD

e^ (L!u Z O < p 9c leq) lgql lgnp oe^ leur :q aql

nx oc trgu leq cqc op 6ur.rc rgno ugrubu Lugqd ugs

6uoi] uol leq 8c uoq l9l lgos Lugll 'uoll oec l9ns
Oupu 'uoq 6uPp 9p oal{i d9!} ueop 6u93 cec op

6unqc lgnx ugs rqd rqc upl6'lgtll rgnp e,r qurl ul^?qd

ugs cgnu fq) gp 'qc! 9c lC^ 6ueoq)i 19q nq1 6u91

'oec cnl de nQtl dgc Luoq 
^9w 

cec uqc 6ugq1 eul
6ues oen 

^Pqc 
nl nQrl dgc ?t-.11 oc op Larp nql narl

LN

urNcgtlr i[s]'r llr,rgc Y[ coH v0Hx



.i. CAn dAu tu nghi6n crlu khd ning thay th6
may phan c6p trong so cl6 nghidn vOng f in 

'Oang

cac sang, dac biet le sing ch5n ddng cao tAn, cho
c5c doi tuong quing choa c6c khoang vat nAng
nhu qufng d6ng Sin Quy6n. quing cfri-fem CnE
Di6n, d6i voi quing d6 mtn h6a nhu qudng apatit
Liio Cai....D
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(Tidp theo trang 43)
nghe gia c6ng chuin bi quang cdng cAn phdi dat
duEc s6 lugng quqng, kich thuoc hat qudng t6i uu
vd ciin nghien cou ty le ph6i tr6n giua hai loaj
queng chua phong hoa, da phong.ho6 nhim alat
duoc chat luong hoa tach la cao nhet..
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SUMMARY

Traditional mineral
dassifiers

and/or

stucfure

The paper introduces the grain
component and the material component of
two sort's weathered and non weathered Pa
LUa uranium ore. Basang on this, the
authors suggest the main directions for
technology treating this ore.
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