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MO DAU ,

M® Yén Phi ( Yén B4i) cdch Ha NGi khodng 200 Kim vE phid Tay Bic 12
mdl trong s6 nhitng md dat hidm ning diu tién duge phéat hién § nude ta.

Nim 1990, ngay sau khi xdc dinh duge sy ¢é mit cda cdc nguyén (5 dit
hi€m ( NTPH ) nang trong cdc khodng vt mé Yén Phu, Ban Chi nhiém Chudng
trinh nghién cdu c&p Nha nude 24-C " Kim loai mau " dd md d& (ai tham do kha
nang thu NTPH (Y mé Yén Phi. KEL qda nghién afu trong phdng thi nghiém cho
phép khing dinh : biing c4c phudng phép tuyén o hoe nhu tuyén tiY, tuyén ndi két
hdp vdi phuong phép thuy luyén ¢é thé thu duge dng 6xit ddt hi€m, trong d6 cée
NTBPH ning chi€m trén 80%.

Pau nim 1992, Ban Chi nhiém Chudng trinh nghién cttu Khoa hoc- Cdng
ngh¢ c&p Nha nudc KC-05 * VAt liéu mdi " dd md d& (ai " Thu hdi dxit d@t hicm tix
qudng Yén Phii ”, Muc tiéu cia dé 13i 1a

I. Nghién ctfu c6ng nghé wyén va thuy luyén quing dit hi€m Yén Phi 3
quy m6 bén san xufl.

2. Hoan chinh céc phudng phép phén chia NTPH nhe nhim digu ch€ mjt
lugng cdc 6xit AL hi&€m phuc vu nghién ciu vt liéu mai.

PE thuc hién hai muc (iéu néi trén , Ban Chd nhiém d& (ai KC-05-18 di
xdc dinh ndi dung cda d€ tai gdm b&n phan sau diy :

Phén I . Nghién citu cong nghé luyé"t: quing dit hi€m Yén Phd
- Chd nhiém : Ks Nguy&n Van Hanh
- Ngudi tham gia : T4p (thé€ cdn b3 khoa hoc Vién Md- Luyén kim,
BG Cong nghi€p ning. '

Phén 2 . Nghién ciu thiy luyén quang th dat hi€m Yén Phi
- Chd nhié¢m : Ks Nguy&n Vian Min
- Ngudti tham gia : Tap th€ cdn bd khoa hoc Vién Mé- Luyén kim,
B Cong nghiép nang.

Pldn 3 . Phan chia Neodym vi Prazeodym trén hé chiél nhi¢u bic

- Chi nhiémn : Pgs,Pts Luu Minh Pai

- Ngudi tham gia : Ks Pao Van Tién
Ks Nguyén Gia Hung
Ks Vi Thi Yén
Ks Pham Minh Sdn
Ks Pang Vi Ludng

Vién Khoa hoc V4t li¢u, Trung tam KHTT va CNQG.

Phén 4. Ch€& tao Neodym 6xit va Prazeodym Oxit d sach cao bling
phuung phép sic ky
- Chi nhiém : Pgs.ts DA Kim Chung



Ks I.ai Xuan Nghiém
Ks Tran Thi Minh Nguyét
Ks Nguy&n Xuan Tin
Pts Nguy&n Cong Tréng
Vién Khoa hoc Vit lidu, Trung tAm KHTN va CNQG.

Ban Chd nhiém dé tai KC-05-18 xin chan thanh cam on -

- Ban Chd nhiém Chudng trinh KC-05

- Vu K€ hoach Téng hgp B KHCN va MT

- Uy ban nhén dén tinh Yén Bai

- Vién Mo~ Luyén kim, B CNN

- Vién Khoa hoc VAt liéu, Trung tim KHTN va CNQG

- Li&én doan 10, Cuc Pia chil Viét Nam, B8 CNN
da hét long gitip d3 va tac diBu kién cho Tip thé cdn bg tham gia d& tai hoan
thanh cdc nhiém vu dudc trao,

Ha N§i, ngdy ! thdng 12 ndm 1994
TM/ Ban Chd nhiém d& tdi KC-05-18

Gs, Ts bang Vi Minh
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Jing wac thiEm do dia chél, Ganh gia trw luymg ra nzhidn
ctu tinmn khd tuyin d3 duce tifn zanh tw ndn 198% ¢én ndm 1992,
73t qua thai nchiém da zdc dink cdng ngks tayAn phi hoD oL quan
G4t nifm ¥Yan vhi la cdps nghd tuyén ndi. Cde end tidu k¥ thuat
da dat dugc a : It quadng nguyén hai ¢5 ham 1
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téng Oxyt dat aidm 1la 26 i, thye tha 76 .
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p& nhanh chdng dwa vao khai thdc va Umz dymg qadng dit
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hiém Yén oha, 3§ Clng oghé va mbi trwong da gay&t dink trié

¥xhai cdng tac nghidn cwa cdng ngné trén quy md phong thi nghidm
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dén ban cing nghifo.
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D8 tai " lghidn cuua cOng nghd taysn quing d&t hiém Yén

ohl trén aquy md ban céng nzhide " la mét phin cla ¢B tai " Thu

nndn GBt hidm riéng re iu q&_ng dit nifm Z&n ohi ' trong chuomg

trink " vt 1i8u moi " cla nha nudc. 93 tai <do vign m6 luyén

¥im thyc hién theo kD dBng nghidn cuu khoa agc cdéng nghé duge
o A

a vigdn vt 1y vidn KETY va Tign 16 luyén kim ngay

D& tai duge tién henh theo hai
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o d8 cdng nghé
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oning thi nghiém voi may tuysn n
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vign ZZVT vz Liin Isan dia czft 19 38 S0nz nsiidp adng.



I - Myc dfoh ols tof nghiém

08ng tac nghidn odu xsc dinh odng ngh# do vidn vt 1y
vi§n Bhoa hgoc Viét nem thye hidn trong nim §991 virs qua das
nhfn duge k&t qus rdt khé quen. Tl quing nguyén khsi co ham
lugng tdng Oxyt ddt hidm la 1,2 %, b¥ng cdng nghd tuydn ndi
d5 thu duge tinh quing d8t hifm oo hem lugmg tdng Oxyt 4dt
hism 15 26 % thpe thu 76 %, Trong odng tac nghidn edu th{
nghigm vidn da st dyng mdy tuydn nd1 kh{ neén dgng oft. D8y 1las
losi thiSt bj c6 wu didm 481 vl logi quing co 4§ hpt rit
min. Song trong di®u kijdn hifn tgi o trong nudo chus oo thiS
bi nsy & quy m8 ban cfing nghifp cimg nhy trong sen xufit o8ng
o8ng pghidp. M¥t khac trong 8c d3  a8ng ngh§ d8 nghi da chus
x¢ dinh ohinh xac cac di%u kign ve ohi: tidu tuydn oho tung
khau, : z | ,
Do vdy osn thift phii ti8n hanb'-cdng teo th{ nghidm
dé xec ldp osc diBu kidn va ocso ohl t18u kj thudt oy thd
trong timg khdu voi mey tuydn ndi co kh{ kidu Mechenop &
quy m8 trong phong, lsm oo 8& cho vidc 14p phuong sn va th{
nghién x8¢ dinh cﬁng'nghgﬂtrdﬁ’quy”ma’bén odng nghiép.

II - #3u va gis odng ohudn b4 m3u phén t{ch.

| Mlu nghién ouwu ls mlu duge 18y tir m@u o8ng ngh§ cis

vifn vt 1y vi§n khos hoe Vi§t nem. M3u oo khdi lugng khosng

50 kg, d8 duge dfp ddn &8 hst - 10 mm. MAu oo thenh phin hos

hoc nhu trong beng 1. (K&t que phén tish ode vien vit 1y):
Bang 1 t Thanh phdn hos hg¢e mAu edng nghi.

- aAn ek A 4k A W A S W W e o = e S e ahk I S A W W a S R W e S W Al

! fThemh ! Hsm | Thsnh ! Ham ! Thenh ! Hsm |
! phén ! lugmg ! phin ! luwgng ! phin ! lugng

P 1 (%) ! | B ¢ PR BT B ¢ 9
e o= e - m e mm e n . man .. ...~ .. -. == =
! 's10, I 45,0 ! Mg0 ! 0,05 !Imn0, ! 1,20
! Fe,0, ! 45,6 ! ¥Mn ! 0,40 ! Nbao5 ! 0,16 :
! A0, ! 2,8 ! Hs 0 ! 0,05 ! Tho, ! 0,04 !
I T0,” ! 0,15! K0 ! 0,08 ! M.X,N ! 3,70 !
! Cs0 I 0,101 P05 ! 0,08 I ' !
1 ! ! ! ! ] !

- e o= ap = w= -------h-q---ﬂ--ﬂ---‘b -----
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Qus trinh gis c¢bdng chusn bl mAu cho thi nghiém duge tié&n
henh nhy sz d3 hinh 1.

IIT - Phuong phep ve k€t qus nghién cuu th{ nghiém,
IIT.1 - Phuong phep nghién cuu.

Voi muc tiéu ola d® t#ils nghién cuu kiém ching cbng
nghé tuyén quing d&8t hi&m Yén phu vod may tuyén ndi oo kn{
kidu Mechanop 48 xac dinh so &5 ve chl ti2u k¥ thuft, lam co
8% cho vifc 18p dit osc dSy chuy®n thi&t bi th{ nghifm bsn
cbng nghigp.

C8ng tec nghién cuu th{ nghiém khéng di s8u vao xsec dinh
ddBu kifn tuyén t81 uwu ole tung khéu ma chl tép trung veo
m3t 88 ohé& dj tuyén cin thi&t nhr t muc chi ph{ thude tuyén,
80 dB3 obng ngh¢ phu hgp. Cec diBu kién khac nhu @

LJuing nguyén d = - 10 mm
1

!
t
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Sang phén c¢ép d = 3 mm
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#Bu th{ nghiém
nghi®n ve tuvén

Hinh 1 : So dB gis ¢bng chuén bi mau thi nghiém,
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. 2m cyu thans pndn v3t chéT, Tnol 3ten khuiy tidn o zuc. -

nghl :
t;uSC tuyfn; t1 13 -~in loog, thos gisn tuyén cla txng khéu,
35 min nghidn ... L3y theo 3§ ligu tTong bagalcao: ?45“, én
vét ff t=goc d8y. Hgosi Ta con tidn asnh ngu:e;. cruTthi nghs
t;yén toong luc 78 tuyén tx toén cac thift pi tuyén cho cav
nat min.
. 2 1, T, e e 2

mhi nghidm Tuyeén a°1 duoc tién nsna u_en,mgy hayfn eci

cor khi Den ver dung tich 1a 2,5 it va may tuyén n&i-cug

5 1i%, s nghiém tuyén trong 1gc
1y tam clla Anh va tuyén to voi may
D cus Anh va tuyén tr wor tr tTwom
cac do vidn Mo - Luyém kim ty chd tgo.

? ‘-J‘ - im . .~
TIZ.2 - K&t qua nghidn cuu tial nghism.

IIT.2.1 = Thi nghigm tuyén trong luzc e tuyén't& :

&t qle oghidn coun thanh phin vat chit cua Vién V3t 1y
cho thiy trong quing Y8z Phu co thaoh pbin thgch aok va cac
khodng vat sit voi ty 13 =&t low. So vOi cac khodng vat dAt ai
caing c¢o sr khic bidt va t1 trong va t timn (17 thuyét).khg
cgo. Do vdy da tidn henh thf nghiSm xac dinh kha aing dungphuot
Shap tuyén troug luc két bgp voi tuydn it dd tuyén quing dat
niém Yén Pha . s

Thi nghlem +idn banh theo s dd hinoh 2 voi cac thidt bl
tuyén cho cdp hat min 13 may tuyén ly tam va may tuyén tr wot
o - o » ~ - ot L~ - I ~ . A
Tt truwong thap cus Anh va may Tuayéo twr wot tw truomg cas -eta
Vidn M6 - ‘luyéz kim ty ché tao .

K&+ qGa thi aghiém ghi trong baug 2 cho thiy hidu qua
phin tuyén rét kém. Qu¢ng tinh g4t hifm o hzm lugng va thwc
thu tdog 6xyt dit hiém *au thdp . Lirgmg ¢4t hidm i vao cac san
ondm guing dudi cha tuyéa trong lye va_tuyéa tu rét lom. CJ thd
do gan awcmg cua gqua trioh dhong aos de lam bifn 401 tish chat
cus cac khoéng vat sit va ddt ai

S . .
uyen tach caung $ANg Jaweg Dhap
q

(v
? -
cngz c¢o zlgk gua, agay ca d8i wori cac thilft Li tuvéan Trong
- ot z £ .
iJC co wu the cho tuyén cap gt aiz . )
" & ] 4 ~ - ~ b 2 e
T 3t gls thl aghidm aey co tad 8t ludn riog khdeg oo
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kha néng dﬁng tuyén trong luc phdi hop voi tuyén te ad tuyén
quing 45t hidém Yén phu.

Bang 2 : K&t qué thi nghiém tuyén trong luc
oh81 hop voi tuyén tin

! ! Thu hogeh ! Ham lugng ! Thye thu !

a ? o 2 ' o ' ” ' 7y
! Té&n ssn pham ! (%) ' Tn,0, (%) ! Ln,04 ( %) !
1 ! ! ! !
T . - =l
! Quing tinh d§t aidm! 5,68 ! 4,26 ' 20,16 !
' ! ! ' !
! Quiigg 4A34 1y tdm ! 69,12 ! 0,58 ! 33,65 !
' ! ! ! !
! Quing dudi tuyén - ! 25,20 ! 2,20 ! 46,19 !
It 1 1 ! !
e o = === - - = - - e - . - - . . .- ————- '
!  Quing d3u ! 100,00 ! 1,20 ! 100,00 !
! ! s J ! !

IIT.2.2 - Thi nghiém tuyén ndi.
I1X.2,2.1 = Thi nghiém xec dinh cac diBu kién va ch#
dd tuyén.

L

Thi nghiém tién hanh sc d3 hinh 3 vol vide thay
481 csc muze bhi phf cls cac thuBc di®n chinh méi truong,thubc
de chim vs thudc tdp hop. Csc thuc da duge s dung ls :x8
da,thuy tinh 16ng, axit 818{ch, xa vhong dbu cam va Na-B81légt.



= /@ =
Qujng ddu 1 d = - 3. mm

FInmOoIEIIOD oIS

[e——— Y -

!
!
v Lalg
-~
8

Ry phdn cdp d = 0,15
. o+ P
: } i X3 da
- v .
Nghién 2 ;!t/ Na~S1i0
! 5 ’l‘ Na-5ldst! 81léic,XFC
| | 5° -
'
b "
2 4
Muyéen ndi chinh D.H
T
‘ ! !
| ! !
: ! L
! ! * ! Na-8lédat
| ! ! 1318103 XFC !
t !
! i ;/
! ' 3
i ! !
, ! s Jv
i Tuydn vet D.H
! EEMNMBNMENENENEERENEBIIERDZNE
! 1 !
! ! !
H ! ! !
: ! { !
! v v ) v
Quing tinh thé Quing tina vet Quing
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#lnh 3 : 3o d8 thi nghiém xac dinh di%u kign
va chf d3 tuyén ndi 45t ni8m ¥an phd.
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Trong cac loai th{ nghiém xsc dinh muc chi phi ols 28
da, thiy tinh long da dung 3 l3ic vs XPC la thufc tép hop,
K&t qus thi nghidém shh huong cus mue chi phl x8 ds d&n k&t

qua tuyén ¢t nidm ghi trong ohu luc 1 va 2 bilu thi trén
hink 4 va 5. Moc chi pnd x8 de t8i wu kni dung B8léic 1a
2000 g/t8n, khi dung XFC la 1000 g/t#n. Quing tinh nhin duge
co thuc thu ting Oxyt ddt hifm la 60,68 %. Khi tipg muc chi
ohi x8 ds cho phép nadn dugec quing tinh ¢ ham lugng tiang
khs cac ( dén 21 %) song thye thu kim lodd lgi gism r§t lom
( g8n 20 %).

K&t que thi ngniém xsc dinh snh hudng clse thdy tinh ldong
ghi trong phy lgc s8 3 ve biéu th; trén hinh 6, Mue chi oh{
Ne SiO t61 uu 134,000 gam/t8n 1» kha lon, do quing d¥t hifm
Yén phu ¢e bl phong hoa rét mgah dén d€a lugng Slam rdt lén;
vl viy lugmg thiy tinh long cBn thift ngoail vifc de chlm cac
khoeng vit sit con gi vel tro lam phAn ten, chéng sy keo tu

cus cac cdu tu rdt min voi nhau. Khi t¥ng muc chi.phi Na b103
d€n 5000 g/t co ham luong tang 8xyt trong tinh quing ti¥pg
thém gBn 2 % Song lei lem glam thyc thu &8t hidm trén 3 3.

K&t qua thi nghiém xsc djnh dnh hudmg cus csc chi phi
thudc tép hgo dén tuyén ndi d5t hifm Yén pad ghi trong phy
luc 38 4, 5 va 6 va bidu thi trén hinh 7,8 va 9.

Trong nghién cuu th{ nghiém truce day tsl vign vét ly
d5 sz dyng axit 3léic la thufc tip hyp, tuy vdy trong thi
nghiém nay van xem xet kha ndng su dyng cac tiaudo tdp hop
khac.

Kni ding 81éic 1la thude tdp hgp, muc cai phf t&1 wu la
600 z/t da t¥ng muc thyc thu ddt hiém trong quing tinh thd
1éa gén 70 %, § mdc chi phi td1 wu ods XFC 13 S0C g/t da
nnin duge quiing tinh vod m&c-thgc thu la 58,56 . Vol Ne-3lde
muc chi pni 81 uu la 600 g/t clng cd thyc thu d§t hidm tuome
ty nhe dung exit 5léic ( xdp xi 70 ).

Ta nhinth8y trong ve logi thubc tip hgp trén didy Ne-8lée
le thufc t8p hgp tdt hom ca vol ddt hifm Yén ohd. (xem phu lyc
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So voi 8léic, hem luong tdng Bxyt dft hiém trong quing
tionh lom gdp hom 2 1Bn khi ndc thuc thu d8t hifm dat tuomg
dusmg. <o vol ¥PC quing tinh d8t hida co muc thye thu ting
1 4, ham luymg tdng B8xyt d¥t aidn g8 hei lin(xem hinh 10).

T& %8t qua taf nghiém d3 d3n rs trén day di 48n k€t
ludn Ne-8lést la thufc tdp hgp t8t cho tuyén quing dft hifa
Yén pnd.

Thi nghién xdc dinh mie chi ond z{azsio3 td1 yu khi
dung Ne-31éat la thulc tdp agp da nhén duge k&t qus nhu trong
phy lyc 7 ve %idu thi trén nlah 11a Mac chi phf t81 iru 1la
3.50C g/te ( th¥s hom xhi dung 8l&ic va XPC la 5000 g/t).Tige
muc chi phi Ne 510 s@ lem gism thyc thu d&t hifm khe lom
( tz 70 xubng 59 %), trong khi ham lugng tdng 8xyt ddt hidm
trong tinh quing ting rét it, Nguge lgi khi gism mic chi phi
taly tinh 1ldng xulng 3000 g/t khong lsm ting thyc thu Aft
nigm, song hem lugng torg Oxyt dft hidn trong tinh quing
tinh quing lgi gism xudng o8t lom ( tu 18 % xudng 11,8 %).

3 Ry

I1l.2.24.2 - Hghién sun “xac dinh so d8 cdng nghé tuyén
thd.

Do quing 35t hifm Yén phd 1s logi quiiafds bj phong hoa
rét mgnh d& b} v> vun tgo Sism trong que trinh gis cBng ve
nghi®n. V1 viy d8 tién hsnh th# nghiém tuyén thd theo csc
so d3 cdng nghé khec nhau dé lys chgn s d8 odng nghé hyo 1y
cho tuyén quiing 48t hidm Yén phu b¥ng msay tuyén ndi eo khi
k1éu Jlecnanocp,.

Thi nghidm t18n hanh theo cée so <3 hinh 11,12 va 13.

d th{ nghiim theo sc dB hinh 11 da ti&n hanh cdp thude
tdp hyp phén dogn thenn hai 13n nhi¥m hgn ché anh hudng cus
3lam d8a chfit lugng tinh quing.

. LY \ L . » 2 i
3o 43 hinh 12 t1Pr heni nghi®n va tuyén theo hail gisi
’ -~ » . y P " R
dogsa vol myuc tigu zlam 3y obun hos 2da qugng trong khi nghign
. - 7 ] 1] .
v3 hgnr ché anh hu>ag cua sSlsn,

So 946 thi nghidm alna 13 12 s> a3 ondi hyp gids tuyén tu
va tuyén ndi dé& tach cac khoang vit st tu truce khi dua vao
< » X 2

? 7 - - -
+|'|Y'f'gﬂ a4 earm AT Armts iramas m1m mbastems 2 — —ad LR Aat
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13n tayén tinh cd
thye thu la 44,29
san 13n tuyén vét dg lam giém'qét ma
thei tdi mic rét thfp. Edm lugng tin
quing thai la 0,02 % .

Thi nghigm so ad vong kfn da

o'c = =Tong nng iyc 9
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ham lugmnz 6nz Szt gf:
d . - .
w2 - L) song thye tha
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ghi trong phy lyc va 10
wge quing tinh sau hail

t dit hiém la 31 %. Mic
da ¢S tac dygng it tét,

t dit hiém trong quing

g 6xyt dit hiém trong

nhin duge k&t qua kha

t8t. Seu vong thw 10 da nhin dwge tinh quing dit hiém cd

hem luqmeg tdng dxyt dft
So voi thi nghiém so &3 hé, khi cd s
phém trung gian, da ndng ceo dugc muw
40 %, trong khi ham lugng tong dxyt

P < *
hiem 29 %, ung vo

»”
L]

i mfc thu la 84 %.
¥ quay vang cla cac sén
¢ thyc thu d4t hidm thém
¢4t nidm chi giam 2% .
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Phin IT - THI NOHITU BAN CONG UGHIED .

I - iige tisda cna thf nrhidm ban cdnz nzhidp ¢

vge tidu cda thf nghifm ban céng nghifp la 1@
1 - Xdo 1§p so ad cdng nghg va chf chf tidu kF thujt hgp 17
tTén day chuy3n ban céng nzhiép «
2 - Thy hdL san phlm phye vy cho cdng tac nzhidn ot tidp
theo {1,700 kg quing tinh ol ham lugnz tdng dxyt a4t hifm 1a
26 3} . ,
Céc ohl tidn cOng nghf ay kién cln dgt dwge a @

- Qnﬁng dia :CY/an 0, = 2 ~2,5%
-Qnang tinh aft hidn s In0, 26 %
3
. s 7% %
Q Ln203

II - Miu_nghién cu_t .

iAa nghién cn do Lidn doan dfa chfit 10 B C8ng nghify
néng 1ip phuong en va 14y min, ¥Ea argo 14y theo phuwomg phdp
dao hao theo ba nhom dgi dign cho ba logi qugng s

1 - Quéng oAt hiém nhong héa manh .

2 = Quing aft hiém 44 kem thgch anh - manhdtit b
vhong hda .

3 - Qang 2%t hiém xidn t15m nhjp, xﬁm tan trong da
kep va da véy quanh .

Trong qia trinh thi cdng da 14y mAn kidm tra ham lwgm
tdnz 6 =yt aft ntém clacac edng trinh bEng phuwong phap 14y
m&n ranh, XAt qia phdn tfch ghi trong phy lpc 88 11 ,

Toan by khél lugng miu dwye nhip thanh b8n ahdm tuwomg
dwongz nhan, Jd5p dén 15 mm va vin chaydn 1én Tunke chifa quing
ddn trwoe khi tién hanh thf nchiim .

b4 o b} ~ L4 - .
Sang 2 - Thanh phin vit ch&t mfu nchién cuwn 3
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Ky higa 1_

! mia ahiom! LnQO3 ! ',:O3 ! 0, ! A1203

! N - 1 1435 ! 39,80 I 4C,73 !5,

! UN - 2 | 3,34 ! 27,65 ! 50,18 ! 5,50

! BN - 3 1 1429 ! 1244 ! 48,49 I 2,34
T B e it LT SR P R
178ng cfng 1 2,84 ! 34,10 ! AT,T4 ! 4,32

- S Ea W e @SB Ae W AR ek W al wp W W W WP O R AR dm gk W AR W o W e e w4

Cdc thanh pkir Yhoang v@? chfnh trong cuing la s
”hgcn anh, manhutit, 1imon_h va s4%. Qu,ng da b] phong hda
hoan zvan, mia vang NN, vang. Cac khoang vit a4t hidm chi
yéu 1a nhdm phﬁtphét va dovat, Huom phgt phét 33m Cherchit,
Rabdoplenlt 12 sén phém the sirh cia qﬁa trinh phong hda.
ihom I'tobat gim 3 Fergusonit, Sema s skit e cac san phém
thi sinh,lgoai ra con m{t {t khoang vat 24t hifm thufec nhom
silicat deug ortthit . »

Thanh phin d9 hat quang neayén khal va sau ¥hi d8p -~
15 mm zhi irong bang 3 cho thdy phin 1om quang da b} phong
hoa vo vyn duqc gin kbt vot nhaa bang sét va keo sft. V1 viy
ond san xS -~ 15 m 24 of tSL 35,58 % quing nho xulng
dudt 0,074 mm .

Bans 3 1 Thanh phin 4§ hat quing lUguyén khai va san
khid{ip-‘lﬁmm.

! Cap hgt S _TZ _}g _(i)_ . e o -
! ( mm ) {  ufng ngayda hhik, nlag ¢dp - 15 mm

' + 2,5 ! 53,75 ! 25,12

=25 + 1 r 9,77 r 11,92

! - + 0,5 ! 8,02 ! el

! = G,53 + 0,2 ! 8,95 ! 7,59

! = 0,2 + 0,1 ! 5 ¢ 30 ! G977

I - 0,1 + 0,074 ! 1,20 ‘ 2,00

1 + 0.074 1 3,00 ! 35,53
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III - Luu_trinh edng nghd vg d2y onuydn thift b
thi nghiém

Trén a» 3z 8> 43 va cac el tilu cBa. aghl tuyda dwr
%381 d3 dya %ac Lo trong phén.'.; tni mraigm, 43 tifa henh
tal nghifa ben o3n; ngnifn tuyfn quing 9Ft nifx Yén ohu nhu
3o ¢3 hinn 17, 18 ve 19 .o 13 alnh 17 la sz 33 ds duye tud

~ . » -~ - b
nghige va =se lip trong shoag +nd nghiim,

52 ¢5 nlna 13 co thia kpéu tuydn t¥ dé xem 2@t kha
~ - ’ 2 - »
n¥ng nAng coo ham luyne guizz tYian tuyia adle. co 48 nimh 19
1) . - . . ; 1 A » »
quing duye khu bun *rare khl dus ves tuyino nil ad dsan gls
ani h'zr}mf, cus Slgm 3€n 38t qué tu,;én treng diy ohuydn lién
tl'ﬁca

e

wy a2 . . - ) ’ - L
a taift Bf ol aghija vno gda asy dgp haa

=g
-

L3y sy
400 x 250, 43n cdn @ 600, ngh;.Bn bi ¢ 900 va 530, phdn odp
xofin # 300 vn 12C, dyeclen t‘m.'t:; Yua § 7% va 5C, :u;y tuyén nd1
3¢ 1{t vu moy tuyin tlo uot kidu taag todng ¥ 300 ve aft- &b
thidt b} phu trg khao nhu bom, thung xhufy ti¥p xde, may odp
thufo,.. duye 14s Jht trong déy chuy%n nhu nian 2C, voi ning

suft dy kidn la 4CO kg/h.

afng uguyss ¥agi duge chuydn b¥ng h§ thdng vXng tei
Qus d3> b, dp asu &F gisa sfleh thuds ust xudng - 15 =m,
8au 4G chuy:n léa bunke chus qudng dau blng ring tai. t‘:uang'
tr bunke duye ofp li{u vao ey aghila bi Jf WU shd ef) Lijw
1ic vus Sang tole :.;:3';-; ngnizn :f.':‘. % U Laa vig¢o trong chu
trian aia v2i ady shsn odp xein ¥ 300 4¢ nshilna vAt 1icu
xudny, ¢ 19t = U,.0 am. Tidp Jo drge onan 28p binz iyelen

. r - : -~ ) . . - - - ke . -
tuuy Ligs 27 hgt 3bin chie la <, 13 ame 2nsn cet quing +0,19m
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o 35 -

dugs nghiln tifp trong may nzhiZn bi ¢ 500 lam vi§o trong
chu trinh kin voi may phir ofp rudt xofn # 120 xufng -0, t5mm,
Sau do Jduyc bowm léan thung khufy t1€p xuo thufc tuyén r31i vso
s£o ng¥p w9y tuydn ndi chinh., 3én ohdm tinh quing duge bov:;lé
tuyén tinh I, eén phia tinn quing 1 duye bom ti€p lén tuydn
tinh 1I. &en phém tinh qujng II duga bom qua b& chis ho¥s dug
bow qua tuyéxn tu udt tir truimg th8p, 8su 40 o&n phim khdng tu
ls tinh quing 48t hidm oung 3¢ duyc bom vao b ohus nhu trédn,
d§ l¥ng vs khi nude va =8y kad. PhBn quiing dubi ads tuydn
ahi{nh ( #en pham nzdn may) duyc afp thém thulc t8p hegp aé
tuydn vet 38t niSm 2 1Bn. Cac san phdm trung gisa duye cdp
vao cae v} ir{ phl hyp trong 43y ochuy®a bling bom ho¥s ty ohdy
Quiing dufi ais kihiu tuydn vet 1Bn 2 dege bom re bai thsi.

Fhi thi nghlém theo se é% rinh 13, a0 lip thém Xyoclon
875 va 450 vao giite xhdu nghi¥n ve phén ofp voi thung khudy
tiflp xuc & chd dun hei l¥n. Bun quiing eau khi nghidn duge
bom veo xysloa # .79, Lbn tran cdie xyolon 775 dugo bom tifp
‘vae xyoclou ¢ Su. Jat quing olis oa hei xyolon ty ohay veo

thung khuy. Sun trsa xyolon & 50 ty chéy Ts bai thsi.

IV - %3t _qua thf nzhidm 1

IV, 1 = 9% min nghiln 3

Trong kbiu nghiBa d3 87 dyng may nzhi®a bl len vife vl

pnén odp xodn ve xyolon thiy Iyc trong chu trinh kin ¢d agt
4§ min nghi®n 100 % = 15 mn nhu da .xec dinh trong phang thi
nzbifm va ngn ché sy bun hos cls vit 11du. X8t qua phin t{oh

riy cse 2an phém nauldn ssu mdl giedi doan ngal®n gni trong
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bang < cho tnfy da dgt duge 23 min trong tung pisi dogn ahy

nong zudn. -au hsl ginl cogn cybi®n ve shdn cdp, z3n 97 3

f+1)

vat 1idu nr2ifn d3 co 43 mia - 0,15 wa, xdp =l nbu 2§ ain

trons nhdng thi agbiyae
Seng 4 e GEt qué >hdn tion riy ssn ;hﬁm nghidn

! Sau nghi®n glai dogn T ! dau nghidn gisi dogn IX!
e e m = m e m ... ere....a————m - — == ]
! mn v e o mm 4 !
t ¥ 0,45 1 3433 ! + 0,16 ! 3,22 1
! = 0,25+ 0,074 ! 38,23 '«0,156. 40,074 1 17,34 !
! - C,074 ! 5&.34_ T = G074 V79,44 !
o ! . ! r !
! ! ' ! !
1 ! ! ! !
! | ! ! 1
------- - wh Em an W w W an ap Gk WS s En S am SR W e W W GN W W w

IV.2 = X#0 dinh ohi phf thuBe tuydn_ 3

Trén c> 87 cac 21Bu kiZr ve o%€ d3 tuyén ds duys nghiln
odu xdc 13p t81 wu trong phong thi rehide, 2dc tu{ nghidm trén

]

2%y chuy®n toift b4 tuydn 1ién tye ¢¥ ten o3nz nghidpn ds duge

LQ

t1dn hanh trong dilu kidn of dinn ocdc chf d& 1 d§ zjn nghiln,
t7 1¢ ofn 1dag oladin quitng troax cac khiu tuyén, &3 PH méi
trudng vo th¥i zlantuyda =34. Jac 2i3u xijn dugc xem xet hidu

: . . . . . z .
anlaa cv0 2nY ays 12 ado ohi paf thuds tuyin trong tung kniu.



IVe3 = Xae dinh sc ad clny aghg hgo v ¢

- —lL

?hi nghiém de Zuge tidn hanll theo ba so dd hinn 17,
18 va 19 3y khéc bift glla co' 4O ninkh 17 va hink 18 1a
trong so 40 hink 14 od thém iifu tuyin S0 gan ohdm tinh
quiag tuyén 281 IT ad adnh fn wnd zdnz tfeh sda Te cBn
l;i frﬂng tinh quang tuyun nél. adng eno oaft lreng ean

. ¢ g <8 blrh 19 cdn ¢f thim lcb.n. h? bun vit 1iga
dE nat ,ién tTude khi dua voo tilfn mie thudc ve tuyén ndi .

(J’ U'

i

K&t qia thf nohiyn obe trong 'Ang 7. Khi o8 théo
kin *;uyén tw a8 téen Io tweng s pném tiah quyng tuyén
tinh Z1 de lam %ing hom lugng toag Oyt At hiém 18n 2 3
3eng fm;r lam giam e thu td 1,59 7 CS thd do anh
hu'crng "m gl; quaJ von&, Jan .1ha:~1 trang glsn (ph?i_n 0d tfr) cla
khdn ‘.Lyan e vac kkin ayé. ndi, Cas kat manh3tit kbi qaa
khdn taydn t da o) nhidm t¢ $oO thanh nhfng hgl man cham
nné va tgo nén gy bem afnh, keo iy cia cde hgt khodng vit
a4t hiém cd tr tfnn trunz vinh = aquanh cac hgt nhidn
manh@tit Ja ti ahtde £ 28 tyc thazh cac hat %8t bdng vl
kfch thude lén, q&n trd ¢én kha ning bam vao béng kh{ va
nd4 cis ohing .

& so ad thf nghidm hlnh 19 tal vit 113u da dwgo kb
ban truce khi cwa vao tu:,ré!n w8l ¢f zidm Yot dlm'm?o chi
ok thade twén 2 tang hér. lugng wdug Szt dAt hiém tronz
tinh quang 3,47 .» aong lg! lam &fam thye tan di rdt ldm
{1 15.1 Y

o L6t qda thf nakiin 73 U8n ra oho thAy so dB

Wian 10 J;a pht kgy kon ~o v hsl oo 40 edn ",.1. trong odng

:‘;-*6 turén quing 28t nidn ‘.'=‘-n :’.-.z. Tuy nhién o'mg cdn =zed
%8t 18n “vide dua 1.13.1 ty yt L 5 vao diy chuya cong nghé
aho punt hgp hom dé ed il x;_eu gz mat mat it niem {t hom
0t . vO thd 1a Juany 4adl c‘.z.nc::.‘,n: L ’sa:* o'uﬁn co ir) khong
quay vorg vao t.y—*n a1 eaink 'm duge tuy:n ti3 Sp vt may
turén ao't to. ~~.:-.~.?13 thdn xhae a5 tden manndiit sgch thai
be, ’k.)n aan shim troig zlan (chéag T dwge quay tro lai
tayan x ¥An o .

»



= gv-

ténx 4 1 K&t qin thi nghijdm theo so @3 himh 17,18 vA 19 3

‘_“-_---ﬂ_---‘-————-—-n--ﬂ-’ﬂ---_—
- - .

V1 s 100 e = ot i et nlin e e m b e - -
V2 ¢ 100  lQadng aBa ! 100,00 t 2,71 ! 100,00
i ! ! !

TR o m e w8 M W SR mE B W mk A N e Wy Wl S S e AN EE Gy mE as M Ay v Gl WP W B

243 ! e ¢hi pnf ! Tén ! Thu hoegehl Ham luwgng! Thye thn
ink lthade fuycngfta san phia ! g (7) 1 Ln Lq(b) ! Ln,04 (i)
USRS DU U A EPUR SENN U SR S
IInaﬁ.)j.OB | t ! ! { :
17¢ 1 3900 IQuiing tink! 7,75 ! 27,01 1 80,25 !
17 1761 3 ic00 r ! ! ! !
17.72 3 500 iQuing thail 232,21 10,57 t 19,75 t
! 8lt&ie ! ! ! 1
19 8 550 | e e e m e m e v el nen—-a-
15Vt ¢ 110 I1Qafng a3a ! 100,00 ! 3,63 I 100,00
17vZ ¢ 110 8 ! ! !
t lQuing tinh! 7,02 1 29,62 1 73,66
I BN 1Qu¥ng thall 92,98 1 0,62 1 21,34
1 B I R e LI AL PR A
! 1Quing din ! 100,00 1 2,70 1100,00
lin,310 ! ! t t
1 TC 1 3000 1 ! ! !
{ 701 ¢ 500 (9ndng tinh; 5,11 ¢ 33,05 { 62432
f 72 3 500 ! ] ¢ ! !
19 1 81.3%c 1 1Qafng Thait 7C,96 ! 0,35 1 9,07
Y TC ¢ 2475 1Bun that ! 23,93 ! 3,24 1 28,61
!
!
!
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TVe4 - Cdo ond t13n k¥ thadt oda a4y ohuydn otng nahp

7 ong phy lge 14 va 15 13 ¥5t qda t0f nehign ofe
nhidy ca voi oling &ldu kifm v3 chf df tuyin vol thade tip
h¢p 1s ALdLc v Naoedliat. Che enl <i8n *3 nhie dwege trong

=30 ca 2z thd nign lva trink obn: nghg ¢o sy én dinh kha
2a0s Hnd aﬁng Ia-0légt lam tnnbe t$p begp. quing tink tuyén
282 nd ham lugng tdz Sxyt alt hin dao alnz 40 29,63 dén

37,02 7 trang Wdnh la 30,432 9. ihfe thyc ths ddt hifm dmo
deng t 81,10 & dfn 83453 ¥ , trang blok 1a 82,03 % .

Vo4 818ie ia thude tin hgp, quing tinh dft hifm o
hen lvgng +t8ng 6xvt dft hidm dao adng t 25,99 4 aén 31,61%
<runy bluh la 29,62 %, Mo thye thu dao d{ng ti 75,48 % afn
80,53 %, tarung blan dgt 78566 % o

%8t qda 1£y man Xidn tra dfma tfoh va a:,nn lugng
toan sv 43 trinh buy trona vhp lgc ad 16. ¥t qua cang oho
théy ring cdo atén quey vqnq,caa oae gan phgm truns glan
trong day chuydna cane nghe la hgp ly. khéng lam 3iam ham
lugng ting 8xyt ¢ft nidn cda dong dun qukng 2L vao mdi khfa.

Trong qaa txinh thf nghifm xdc d{nh ode oal ti8u
Xy thngt ota day chuydn cong guhe da thu hds duwo xfp x{ 3,6
34600 kg quing tinh aft hifnm od ham luyng 12,04 18 29,7 %o

K4t qia phén tfon hda tharh phdm vit chdt cia quing
tizh aft hidm gt txonz phy igs 17 .

V - gg’dé a3 nghiﬁv% cae ogi_tién clins nghf & ktén

Tr kdt qda thi a2zhifm ban cbnz nghifp 43 ngh) ap dpng
céne nghg tnyén quing g4t 1ilm Y8n Pud vl cae ohd ti8n Xy
tzndt Jdip k48n nhw o dd binh 21, £Bm edc cbns dogn sau 1

= Chuda b] nzayéa Iifa :

Quing nguydr duge 4fp dén o hqt - 1% mm, sap do Auwgo
nghi n trors may nbnién thanh a3 glén ={ek thwée bgt £t
- 3ane Sen .Lfm Tan r"“iun tharh dwge phin cép va nuhien
1%~ &rone mAv nehldn bl cing lam vige trong chu trinh xfn
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voi mdy phén ofp rudt xofn ad nghildn ¢dn o hgt 100 % <9, 15mm
2 - Tuyén ndl a4t hién

“uane; da nghiua du;'c t1%n naph t.:,;'*n ndi ait ni &m
b&ng la~0184% trong mbl treimg chrqc 218a ohinh bang xada va
th:.w tinn 1ong 3m mqt khia tuyen chfnh, nai khéa tuyen tinh
va hal khidn tay vét .

¥ic ohi phf thufe tuyén 12 s

X6 an 3 5000 g/t
Na23i03 1 5400 =
Na-~3l8at: 1150 =

C4e san phir trung zlan duge vong lgi khéan tuyén trwde

3 - Tgxén_ﬁ:g ’

Quing tinh tmrén ndy Qoo tuyin t1ép trén may tnyén t
wot tr trwomg yéu void hal khBwm, tuydn tinh va tuyen vét, Sin
phim sft t & khén tuydn tink 86 awmo tuyla vét & cudng af
tz‘z trwong thép hom ad t:ioh Fe sgoh tt:&i v8s San phfm khéng
tr c&a xhin tuydn vét se duge quay vomg txo lgli khan tuydn

tulanI. N

mquﬁns&aosnhxmténgsmaétm& 2 4 sax
xhiu tayén ndL aft hifm va tuydn % tdon Fe 26 nhgn drgo
tinhqnqmsdathiémcohmlmtonuoxytd"'hiénlat30%
voi mfc thyc thn lkdim logl 1a 81 % .

i=- 1*1’.53 ludn chung va_al nzhi

VoL k8t qam th{ nghism tyong phong va ban edng nghifp
¢d thd ¥ét lugn ahv saan

! - Quing Yén il ¢§ oy xin nhidn min va aa bi phong
hoa mgnh vi véy cin paai t:.en hani nghim k4t g9 vl phan
cép theo nh.ieu glal dogn ad giam é2n xfen tnuo'c ngt tot ag
m{n 100 - = 0,15 mn v agn ohf sy bim hda cda a4t hidm trong
qia t':lnh ngh.tén .




) 2 « Coéng ngh# tuyén phil hym ot an¥nge Z6n Pha lo
tuyin ndL chgn risdng Jdit hiém trong mAl trromg 6 af PRmg~
VC,S'duqc cilu enfnn b‘ng da vo il 8103. Jd.erp dd la
tuyan tr wot tw +1“unr Vﬂv ﬂﬁ ~get sfin Teo vm ning ¢ao ham
lugrg tdnz Oxyt dft hiém tromz tink quéng .

3 - Yrong ba Logl thule t§z hep da o Tpng chb th{
ngbin; Ha=8liat co tfnh chygn lge cao hon.olcia va xa nhong
dtu oenm, vi v&y Ja un;n dwge tish quirg ed heam lugng téng
dxyt ¢4t ntém va e thye tha ¢4t hiSm ceo hor .

4 = Cic caf tisu cong ngng cd thé agt cuge trén
quy md bda odng ngridp la 3

™ qa¥ng Yzpyén khal 68 nam logng tfnr ooyt aft
hifm la 2,72 %, sas kit nghidn afn aj hgt 100 % - 0,15 mm
va tuyén nft adt niém vol mbt khéa tuyéq ch{nh, hal khéa
tuyén tlnk v bel khéa taydn vét va _tuyén tinh aniéng tayédn
ndi nhin duqc tinh quing dft hiém o6 han lugng ting Oyt
adt n1&m 1a 30,48 7 thyc tha 82,03 % .

5 - Cae chl tian xy thuﬁt da. nhan duge troug nh_hu
ca th{ ngui,m {trén 20 ca) voi a3y cuny%n thiét b} tuyén
114n tge oo ban cang aghifp ¢d sy dao d@ng nhd (ham lwgng
téng 8xyt afit hiem trong qnsng tinh la 29,6 % & 2 % thyo
thu aft hiba 1a 78,56 £ = 2%) va san phdm tinh qaang aft
nidm n3n hgp (= 3.500 kg) da tha h31 duge trong qia toinh
thi nghd §m bin ofng nzhi gy c6 ham luemg tdnz &xyt P4t nibn
13 29,7 % da th3 n1gn lun izinh ofng nghd 2 duge xac 13p
va tht nghidm o tfnh &n di{nh cao .

6=~33 nguy ap dyng elng nrh tnyén quing dft hifm
Yan Phd v enc chf t1&x ¥ thajt ay ©14n nhe so 45 hink
a1 qé lam eo s cho vide ¢;\ St} an thiaﬁ x4 ctng nghf zong
tnyédn quing afs nidm 781 Thi san nay. aac ozl tida céng
nga4 echinh nbw sen :

;e ont paf tuufe tuydn 1 X5da @ 5000 »/%

Na, 31042 5400 A/t _
wWa=0ldat t 14133 g/t

- -



Thyc thu 43203 = 31
? e Ta e nAang oa de 1- i 235 -5
7 - Do Zoh huong cle gua Triak baong Adog de Ls0L Dlso doL a9t
58 tizh chétév@t 17 eda czc knosag vat dit nidm va sit <o
Trong sudng (t1 <rong va Il t{ah) din ifp vidc tuyén quing

e . : S, o~ L2
shweng shzp tuy2a trong luc vaer tuyéc

B WO
3
da

m
.

NolN &

T kkong co aigu

8.- D& chi ddng vidc cang cAp thulc t3p hop cho san xzudt
say nay cin tifn hanh céng tac nghién cua tim kiém cac loai
d3u thuc vit & trong nuoc ¢ chuya lugng axit 81éic cao va
ti&n hanh tach 8l8ic k¥ thudt && tv tdng hop Na-3l8at bing
cac nguyén ligu sin co & trong nuoc./. ‘



JIAT LIEU TITAN LHAQ

(i} : Zugm .izmh 3om - g vz Nimia .

Rao can tdng k&t 3B zal "Nghién cira coéng nghs
x¢ 1y quéng cdt pifm YSn Pha® - 1991 Tai 1lida lua txo
cua Vifn V&% 1y = Vign KHVH .

(2) + E.Schntert ,

Tuydn khoang vt rin - tﬁp I va II nha xuft
aan soug nghligp then ohft C.H.De Ditc - Lelpalz - 1907 .

(3) 3+ Tr3n Thanh Ting .

* Bao opo k&t qla 14y miu bdn adng nghidp quing aft
b1ém Yén Ph3l (¥én 3&4)% - Li&n doan dja chdt 10 « 1992




T=

_Php 1gc 13 Aoh hudng cda PH mé! trudmg afn xft qla tayén
n§l quing dft hiém Yén Phi bing exit 3laic -
D13y kién th{ nzhibm Hapsi0, @ 44000g/t
5léic ¢ 400 z/t

1 s§ 1 PH 81 ! on ol ok, | ThE Bogeh ! 2°3 !

s én san phéam oy o e w ow - -
1 T-T ! truong ! ¥ ! 2/(70) ! /g (%)l g. (%) t
! ! ! ! ! ! !
! ! 1Ge tinh thd 1| 2,43 ! 21,2 1 42,93 |
r ! A e A Wy B AR wh WS _m W wmpy S S A W . W - e, v ww T
| ! 1Qajng diu ! 100,00 ! 1,2 1 100,00 !
!- - e a wy Emh W ah o o e T S W A e = W Sy @ S W a v o = a LT ‘!
I 1Q« tinh thd ! 3,14 1 18,00 ! 47,1 1
! ! !- A b oy Wy M -, -------------- - -!
! ! 1Quing diu ] 100,00 | 1,20 ! 100,00 |
! -------- e W e v =k we S wk W e S wp e S mm S - - TS i -’
t ! 1Qetinh thd ! 3,37 I 16,4 1 48,79 1!
! 3 tpH=19 1Qedads 1 96,43 | 0,64 1 51,21 1
! ! ! Qugng dia ! 100,00 ! 1,20 § 100,00 !
S R PR U P - m e e~ !
l | ! Qotdnh thd ! 7,43 1 9,8 1 60,88 1
! 4 tpH=8 tQ, dudl ! 92,57 !t 0,511 39,32 |
! ! PR S R - .= - - e - -]
! { ! Quing din ! 100,00 ! 1,20 ! 100,00 1!
l- —————————— ‘- -y G W e A e EE PR A8 TP W wm W EE s - e -'
! ! ! Qs timh thd -~ ! 13,86 1 5,4 1 62,37 |
I 5 1 pH=17,51 Qe dudd I 86,14 ! 0,521 37,63 !
H ! Joo o = o ;m moem e m m m o o o - w w w -l
{ t



- +8-

Fhy 1lyc 2

fon hwdnz cda pH w81 trudme a8n u8+ gla tuydn ude quing

38t niém Y3n Pha
D1 kifn thf ngzhidm 1 Thude tip hgp 3 xa phong dla cdm
500 3/t ; Ua,510. @ 4000 g/t )

3.
! t 5§ pir ! Tén ! Thu hogeh! ins0, !
;| 7.7 ! mii truwomg!l san phim ! Ty 1 "/'3' "(;Z “'g"('%;!
{ 1 1Ge tinh thd ! 2,0 ! 20,0 1 33,33 1
{t 6 ! nH = 11 1. dudi ! 93,0 1 Oyd41 1 656467 !
! ! B i I 2
! ! I Quing din ! 100,00 1,2 ! 100,00 1
-----‘ﬂﬂﬂ--ﬂ-’-’-ﬂ-u-'--ﬂ-—t---ﬂ----‘---!
! ! ! Qo tinh thé !} 3,43 ! 11,20 t 32,01 1!
1 7 ! H = 10 ! Q. dudi 1 95,57 ! 0,84 1 67,39 1
I t-ﬂ--ﬂﬂ- ------------- "----“-‘-‘!
! ! | Quing did 3 100,00 1 1,20 1 100,00 !
- M em e W e A O we W S ek EE e WM M A A W A G W W A e ﬂ--'-ﬂ—-'ﬂﬂ-!
1 ! { Qo tinh ths ! 5957 1 10,0 1 46,42 !
! 8 1pE=s 9 | Qe dudl t 54,43 ! 0,68 t 53,58 I
! ! | Quing dia ! 100,00 1 1,20 ! 100,00
! ! Qe tink thé ! 9,22 1 7410 1 54,55
! 9 1 pi=28 ! Qe dundi ! 90,78 1 0,60 1 45,45
! ‘ !-“——------ﬂﬂ ------ - e o W wr -
! ! ! Quing ala ! 100,00 I 1,20 1 100,00
! ! ! Qo tink thd ! 14,64 ! 5,00 1~ 61,0
! 10 ! pd=17,5 ! Qe dudl ! 85,36 ! 0,55 ! 39,0
! l ! ------ w—'-—---———----’n---
! J ! Ju¥ng dla ! 100,00 1 1,20 | 100,00
!-‘--ﬂ--- —————— -k s W S e e s S W A S AR wh A o W e e A
! ! Q. %1 113,36 1 5,0 ! 55,67
I 1 pH = 7 ! 0, dudi 1 86,64 0,62 1 44,33
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Iny hwomg caa Nay8i04 dén %8t glda tuydn nd1 quing adt hibm
Yén Pha
nt3a kijn tuf nghifm s 616ic t 400 gam/ tén
{6 da 1 2000 gz/tén

"7 7 7 e chi  , Tin sdn Thu hogex Lo0,
[ ! N . l ! 6-. - go - e ws an
) o7 gend TapSi0p ppgy AN L AR T TR T
! : S/ ¢ ! ! ! 1 |
! ! Q. tinh thé ! 5,43 1 11,60 | 52,49
t 12 ! 5000 ! Qe dudi ! 84,57 1 0,60 1 47,51
{ l '-—- ——————— —-——-—-—-ﬂ--——-‘u“-"_
! ] ! Quing ddu ! 100,00 | 1,20 1 100,00
! ! ! Q¢ tinh thd ! 8,43 | 8,00 1 56,2
! ! !- W e e e mm B G AP we  WE Ll R
' ! ! Quing cla ! 100,00 ! 1,20 t 100,00
»
! ! Qo tinh thé ! Ted3 ! 9,80 ! 60,68
! ! Q. cdudl 1957 t o859 1t A
14 ! 4%00 R I T el
! ! Quing dlu ! +400,00 .1 1,20 ! 100,00
! | Qo tinh thd ! 12,43 1 640 ! 66,29
' 15 1 3000 1 Qe dudi ! 87,57 ! 0,46 ¢t 33,71
! ! ! Qo din I 100,60 | 1,20 ! 100,00 |
| ! ! Qo tinh thd | 16,21 ! 4,0 1 54,03
! | ! Q. qudi ! 83,79 1 0,66 1 45,97
! 16 ' 4?.000 .!---‘--"---’ﬂﬂ---ﬂﬁ-—o—-u-nn-l
! ! 1 Q. ddn ! 100,00 ! 12,00 1 100,00
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Inh hwong ofia mfe cht phf axit 818lc aén k&t qla taydn
ndi aft hidm Yén Pha
X5 da & 2000 g/t

pedn kign tnf

nghifm - ¢

Na,S10, 1 4000 g/tin
! IMife cht ph{! ! Tha hogoh ! Ln203
' T,T 18l8tc g/t ! Tén san phim ! P Lttt
= ! ! : t P o £ (@
! ! Qo tinh th8 ! 529 ! 12,81 1 56,47
1 ! Quing dia tf 100,00 ! 1,20 | 100,00
! ! Q. tinh thé ! 11,57 1| 7,2 t 69,42
18 | 600 ! Qe dudi I, 83,43 1 0,42 1 30,58
l !---—- ----- w A o W e W e B e e G dm A A W W
! ! Qe DAn ! 100,00 t 1,20 t 100,00
o Qe timh th8 1 9,57 I 8,20 | Bffo |
19 1 700 ! Qs dudt I *90,43 L 0,46 1 34,60
! ! Qe alan f 100,00 ! 1,20 1 100,00 !
! ! Qo tinh th8 1 14,0 1 5,6 1 65,33
!
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WM ar e W e wh W W W A
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100,00 !

1,20 |

1
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Phy lge 5
Yoh hwdng cua mfe chi phf xa phong ddu can dén k&t qla
tuyén ndt cAt hidm Yén Pha
Pidu kién th{ nghifm : X6 da 1 5000 gi/t
Na,5104 1 4000 g/t4n

AT AT A S

TSt ToTTTTTTTTTTTTT - Timo. T
1 1Mize csi p%f! ' , 'Sa nogon | BaY3 1
! 2.7 IS.F d3a cdm!Tén san phdm 1| o (gf- - === - - - ==
» ! g/ ! ' v Pt € (#) 1
! 1 ! Qe tinh thé ! 2,0 ! 20,0 | 33,33 1!
1 21 1 500 I Q. dudi ! 58,0 1 0,41 1 66,67 !
{ 1 S |
! ! ! Q. adn ! 100,0 t 1,20 1 100,00 1,
! ! 1 Q, tinh th6 1 5,5 1 10,04 ! 46,02 [
t 22 1| 800 ! Q. dudl ! 94,5 ! 0,69 1 53,98 !
! ! IO Pt R ——
>

! ! ! Q. din ! 100,0 1 4,20 1 100,00 |
! l ! Qo tinh thé 1 8,57 | 8,2 1 58,56 I
1 23 ! 900 ! Q. dudl ! 91,43 ! 0,54 1 41,44 1
! ! ! Q. din ! 100,00 ! 1,20 1 100,0 !
! t 1 Qo tinh thd ! 7,29 ! 9,20 I 55,89 !
! 24 ! 1000 ! Q. dudd ! 92,71 ! 0,57 1 44,111
! t U - m e m ...
! ! ! Q. din ! 100,00 ! 1,20 ! 100,00 !
! Q. tinh thé | 9,86 1| 6,5 ! 53,41 !

0,62 1 46,59 !

!--—-b ———————————————— - e e = e

o-ou-..-.-.’

!
25 1 1200 1 Q. dndi 1 90,14 1

!
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nh zwomg cus mue cal shi wa-cliat deén xEt qua tuyéen noi
suine 297 a2iim Y3n Znd
-~ ’ - . s “ A e
Llosd I DL T IEnL g -‘azulu : se VW 2/ =En
3 da s 2,200 g/ =4n
! afe chi ohi ! , X 'Tha noach! anO3
-~y - am o~ . . 30 3z2an shanm y 3/ Y1 LT, = - - - -
3,0 A = Fisat | < ! (:5) 1 /3 (=) * - é.. ()
1 ! (2/%) 1 ' ' 1 '
g/t ! ! !
! ! fQuang tinh thdé ! 3,00 1 1¢,80 ' 80,61
1 26 ! 500 'Judng dudi ! 7,00 ! 0,4C I 39,39
! 1 lm ot e e et . e = = = = =
e x ™y
! ! ' Quang dau ! 100,00 ! .92 ! 100,00
= s y
! ! !Quing tinh tho ! 3,76 ' 18,17 ! 69,72
27 ! 500 'Quing dudi ! 96,24 ! 0,317 ! 30,28
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! ! ! Quéng tinh thé ! 5,12 ' 11,29 ! 70,43
128 !t 700 ! Quing dudi ' 93,88 ! 0,31 ! 29,57
1 1 Tt - - - = - = - R e
! ! ! Quang daa !! 100,00 ! 0,98 ' 100,00
! ! ! Quing tinh thé ! 9,12 ! 15,87 ! 42,98
!o29 ! 300 ! Quidng dudi ! 97,88 ! 0,57 ! 57,02
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agl o quaging 28t 2ifm Tirn 2nd ting Ta-3813at
213y widn saf nznide I8 ia 2,300 z/%
n=313at 300 z/t
1 NMiGe ohi przi’ ! . . !Thu hoach! J“HQO“
:‘.: =T ~ ’ -34.- San Uhéﬂ T / "5. T— — -, : —! —————
L 7T ! apBi0; 7@ E TR G
' 1 (S/t) ' 1 r f
! ! 'Quéng tinh thdé ! 3,0 !t 19,80 ! 59,40
130 ! 4,000 ! Qu¥ng dubi toS7,0 1 0,40 ! 40,60
1 ! e e e m o e e e e = e = = - -
' r t Quing d2n ! 100,00! 0,98 ! 100,00
! ! 'Quing tinh thdo ! 3,76 ' 18,17 ' 69,72
131 ! 3.500 tQuing dudl ! 96,24 ! 0,31 !t 30,28
1 1 -
r ! ! Quing d3a , ! 100,00 ! 0,98 ! 100,00
! ! 1Quing tinh thd ! 5,82 ! 11,80 ! 70,08
1 32 ! 3,000 ! Quing dubi ! 94,18 ! 0,31 !t 29,92
1 ! ’ ———————————— Ve A e S am -, = an e =
2
1 ! ! Quing daua r 100,00 ! 0,98 ! 100,00
! z ! Quing tinh thd ! 6,20 1 10,80 ! 68,33
133 1 2,500 ! Qu¥ng dudi ' 93,80 ' 0,33 ! 31,67
! ' le o e m e e = = e e m e e e e = = -
! ! ! Quing dau ! 100,00 ! 0,98 ! 100,00
! ! . ! Quing tink thé ! c,88 ! 7,60 ! 76,62
134 ! 2000 I Judng duéi t  g0,12 ' 0,25 ! 23,36
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A T Tha hoach! Lng0y

e~y 0 S tilnn c-30 3an Jnam ! 2/ k-) - - - - - - - - - -

! ! i Y O RN N €

! ! 1Sagng tiznn the ! 4,22 1 14,00 ! &£3,14

135 1 11 f Jufng dubi ' ¢5,58 ' 0,38 t 36,86

! ! ! L o o o e e e e e e e e e e = =

! ! I Susng cdu ' 100,00 ! 0,98 ! 100,00

! ' ! Jugng tinh théI! 2géd ¢ 16,20 ! 42,98

!o36 ! 12 ! 3« tinh th6 IT ! 0,26 ! 7,40 ! 1,96

! ! I 3. duéi ' 97,14 ! Q0,56 ! 55,06

1 ! o ;e m e o o e o e e e e e e e e = e o e - -
’ »

4 ! ' Judng daa ' 100,0C ! 0,98 ! 100,00

! z ! Quing s&t tv ! 24,00 ! 0,80 ! 19,59

! ! 'Q. tinh thé ' 3,24 ' 14,40 ! 47,61

ro37 8 13 Q. tinh vét Y 5,63 ! 4,20 ! 24,13

! ! Qe dudi ! A7,13 ! 0,13 ! 8,67
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s2i gda thi aghigm 30 4C ac ocng nzghs
2 N o & A L
tay2n zugng 12t 2iesm fen Phu
T &
! ! ! .ungu 3 '
o 7 2 4 i D [ [ 4 ]
! Zen sgan nnam oo nogen - === ===~ - -

! 3 Y ot P GH ot & (3

! Quing tinh II ! 1,40 ' 31,00 ! 44,29 1!
! Quing trung zian II ! 0,73 ' 17,40 ! 12,96 !
! Quing tinh I ! 2,13 26,34 ! 57,25 !
! Quang trung gian I ! 1,63 ! 7,50 ' 12,47 !
! Quing tinh thd ! 3,76 To18,17 ! 69,72 !
! Quing tinh vet I ! 2,58 ! 7,00 1 18,43 !
! Quing tinh vét II ! 2,98 ! 3,40 ! 10,34 !
! Quing dudi ! S0, 68 ! 0,02 ! 1,51 !
1 ! . 1 I
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A3T qua thl zzoigm 3o 4o XinX con
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: g e

R, Lo, %L s

Jdals Clnp ZAaT Li2m

trung gian
“agng trung gian I
Judng triang gtan II
Quing tinh tuyén vet I
qudng tinh tuyén vetII
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5,64
2,64
2,76
3,62
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-
fed
=

azne tayén qajin
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L

1 Lae 10

5

im vy miad )
DS SLE P § '5;.".1, .

£

0,98

8, 40
17, 40
5,00
3,00

Tn203
R

! 48, 34
! 46,87
f 14,08
! 11,08
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£t ada phin =fen 2%y widm tra
coong thio o thi cdng 1m0 147 ala nzhidn otn
Tel ! KXy nigda méu ! Zam lugng Ln203 (:z)
1 R - 1 t 2pis
2 1 MR - 2 13,15
3 ! MR - 3 ! 5,2°
At MR - 4 13,62
5 ! MR - 5 ! 3,4¢
6 MR - 6 ' 5,30
7 0t MR -7 to1,78
8 ! MR - 8 12,28
o MR - ¢ ' 3,73
10 ! MR - 10 ! 3,45
11 MR - 11 12,21
12 ! MR - 12 > ! 4,33
13 ! MR - 13 1 5,45
14 1 UR - 14 15,19
15 ! MR - 15 ! 4,31
16 ! - MR - 16 1 3,92
17 1 MR - 17 1,26
18 MR - 18 11,13
19 ! MR - 19 11,29
20 ! MR - 20 t1,49
21 1 MR - 24 ' 1,39
22 1 MR - 25 1 2,90
23 1 MR - 26 ' 0,50
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K&t qua th{ nghigm theo so dbd hinn 77 phyp thudg vao mre chi
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NaySi05 cho cac khiu tuyén

_— e e e e e

Flag tpe e

oo~ ~
phii oleic va

! o ! Thugctuyén | Mic chi phi % ?Tén ' Thu hogeh ' llam lugng!  Thyge Lha Yol ohd
! ! b (g/t) ! gan phim ! (%) Iny04 () Lag0, (%)
f 1 f 2 ! 3 ! 4 ! > ! 6 ! / ! .
! ' Ha,510, L 2C : 4250 1Quing tinhIT 10,74 b21,52 P84, 06 r
L=t ! 8léic PITy: 1200 1 Qo thai | 89,26 ! 0,47 I DAY !
! ! PTG 1300 1 - e e o o b e e e e e e L L
! ! FOTV1: 250 1 Q. dhn I 100,00 ! 2,73 I 100,00 !
! ! I 1TVv2: 250 | ! ! ! !
PO - 2 1 Ha,sio, PTC & 3400 foin?'II ! 9,05 I 24,38 Loug, 72 !
! ! PIT1 2 1000 ! Qy thdl 1 90,95 ! 0,54 1y, 28 !
! } 61léic PIC e 725 0 e L
! ! LIVl ¢ 155 1 Q. din I 100,00 ! 2,70 L 100,00 !
! ! I TV2 ¢ 155 | ' ! ! !
b o~ 300 Na,S10, PIC : 3900 ! Q.tinh IXI | 9,25 L 25,75 r62,99 !
! ! T 'TT1 2 1200 1 Qo Thai ! 90,75 ! 0,54 17,01 !
! ! e L L
! ! 618ic I 2C : 650 1 Q. diu ! 100,00 ! 2,87 I 100,00 !
! r P TVve 5 175 | ! ! - ! !
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laySL0 ., MG 4250 ! Qu¥ng tinh I ! 8,23 ! 27,21 1 81,99 ! !
PM'1:1200 ! Quéng thai 91,77 ! 0,54 ! 18,01 ! !
Olaic e : 750 N T S N
MV 125 ongng adn : 2,73 100,00 !
LPY2y 125 ! 1 ! ! ! o
! t ! ! ! ! !
Hn25103 ¢ 39000 Quang tinh ! 7,79 ! 27,61 ! 80, 25 ! 1
MM 11000 ! ! ! ! 1
IPP2 5. 500! Quiing that 192,21 ! 0,57 ! 19,75 ! !
Ol ailce PG 2 6508- = = = = - - - . e - T J ey
PivY : 110!0ugng diu ~ ! 100,00 ! 2,68 ! 100,00 ! K

Ve oz 110! ! ! ! ! !
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hig Lue V3
Két qua th{ nghlgm theo gso dd hinh 17 phy thuge vao mue chi phi
Ha - olerﬁ'va Na28103 cho cac khén tuyen

S St St Sl al I (T T 'r“',""“; """""" T T
WL, Thude o1 e chi phf Ten sanpham. thu hogeh | Han lugng  Thye  tha : Ghi o chi
' © o (g/t) Y (%) In,0, (%)} 1npo, ()
1 | ! 1 ! 2 3 ! c 3 1
) 1 ! i ! | ! 1
| Hin,Si0, e 1283 Q. tinh IT | 6,58 | 30,65 | (6,66 |
e ! - !
Ml - 618 I DY ¢ 200 1T T8 T T~ bl Bt 4 s T T g T T
I ‘ © Lﬂf ! TV; : 200 :Qo dau ! 100.00 -{ 2,63 1 1()0,00 1
'ouSiOB ! °G ; 3500 1Q. tinh II ! 9,60 ! 23,0 ! 84,92 ' i
oo L 1CY 3 750 ! , ! ' ! e ooy !
SR 1 pr2 ; 250 14- that o 90,40 0,43 15,06
) l\|Li - 0181:11’] TC : 800 T = - = - _!__' _____ e - = = - - T Lo o
' P : ! 1 1 I
, L Tva L 180 1Q. dhn ! 400,00 ! 2,60 | 100,00 |
| I \ H 1 1 ] I
| lagio, Paoy P390 o timmIr f 7,04 1 31,02 L w18
—g 1 ! 0T2 1 500 1. ! ) - ! !
b Hg - Olf': 5 1 PG goo !Q‘ Théi 1 92,96 1 0’54 I ]B,Bd 1
! I TY] : 180 != - — — — - e e e = - - fomom e e b o oo b e e - - -
! I V2 : 180 !Q. diu ! 100,00 ' 2,69 ! 100,00 !
! 1 i f }
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! Zén ' Tha noZch ! Zam lwgmg ! Thye tha
" ! sén phdm ! LG in,04(3) 1 IngCy ()
Ty 2 : 3 : 4 : 5
05 1 . tinh ! £,93 ! 29,93 ! 76,20
! Qo thal ! $3,07 ! 0,69 ! 23,74
I Q. d2u ! 100,00 ! 2,72 I 100,00
N,10! Q. tinh ! 7,38 ! 29, 66 ! 78,74
! Q. thai ! 92,62 ! 0, 64 , 21,26
e e o e m e e e e e e e e e e e e e e e m e = A e e = = e
I Q. dau ! 100,00 ! 2,78 ! 100,00
11! Q. tinh ! 7,23 1 30,63 r 80,53
' Q. Thei ! 92,77 ! 0,58 ! 19,47
T e o om e om o e i am e mm M em e e e e e et mt Em em e ew e e wm e e o e
! Q. diu ' 100,00 r 2,75 1 100,00
__________________ = o = m m e m e mm e m -
No12! Q. Tinh ! T, 34 ! 30,47 ! 79,87
! Q. thai ! 92,66 ! 0,61 ! 20,13
e e e e e e e e e e e e e m = e e e = -
I Q. ddn , 100,00 ! 2,80 ' 100,00
13 1 Q, tinh ! 6,36 r 30,50 r 75,48
! Q. thai ! 93,64 ! 0,67 ! 24,52
e o e e o e e e e e e e e e e e e e e e e e e e e -
' Q. du ! 100,00 v 2,57 ' 100,00
14 ! Quinz tinh! 7,75 ! 26,59 t 70,84
! 9. thai ! 92,25 ! 0,57 ! 20,16
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. tinh ' 7,20 ! 27,58 ! =0, 32

= 1 L. =hai ! 32,20 ! 0,57 r 1S, 27

T T T L T

I 2. S2u j 100, 00 ! 2,71 ! 100,00
~ ! LS. tinh ! 7,20 ! 27,69 ! 78,49

' Q. thai ! 92,80 ' 0,59 ! 21,51

! _______________________________

I Qo din J 100,00 l 2,54 ! 100,00
17! Q. tinmh ! 7,10 ! 31,61 ! 79,87

' Q. thai ! 92,50 ! 0, 48 ! 20,13

e om == = = = == e o ar mm ms em em em e e e e e = em em am em mm e e e ww am

! Q. d3u ! 100,00 1 2,81 ! 100,00
_________________ I
18! Q. tinh ! 6’64 ! 30169 ! 75’75

' Qo thai ! $3,36 ! 0,70 ! 24,25

e e e e e = e e e e e o e e me e e ew e e e mm am e e w e am e e -

' Q. danu ! 100,00 ' 2,69 ! 100,00

k3
' Q. tinh ! 7,17 ! 29,62 ! 78,66
' Q. thai ! 92,83 ! 0,62 ! 21,34
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' Bychol ! Jhu nozen ! Zam iwgng ! Thyc thu .
\ sén phén ! TG 0 Ingd, (B ! Ing0y G
1 9. tinh ! 7,04 ! 31,02 ! 51,18
t 3, thai 92,96 , 0,54 r 18,82

'! _______________________________
1 9. d2u ! 100,00 ! 2,69 ! 100,00

) 1 Q. tinh I 7,564 ! 29,63 ! 83,53
! Q. thai ! 92, 36 ' 0,48 ! 16,47
P T e T R
I Q. dau ! 100,00 ! 2,71 ! 100,00
' Q. tinh ! 7,28 ! 30,79 ! 81,51

! Q. thai ! 92,72 1. 0,55 ! 18, 49
e e o e ae e e e e Em e e s E e e E e e e e e = e w m =
' Q. dan ! 100,00 ! 2,75 ! 100,00

! Q. tinh ! Te32 = 1! . 30,48 ! 82,03

! Qo thai ! 92,68 ! 0,53 ! 17,97
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ST Thy hofich| Hhm lugmg, Thén 28
r S L A - °,
"2n zan shém . T)I “ngogﬂ) : “REOB(“')
J. tinh tuyén chinh 127,64 ! 12,8 ! 128,65
<. tinmh thaydn vét I ! 15,34 ! 3,7 ! 20,64
J. tinh tayén vét IT ! 5,27 ! 3,5 ! 6,71
Y. tinh tuydn tinn I ! 15,44 ! 21,62 ! 121,62
Yo tinh dit niém 1 7,28 1 30,79 I 81,51
Qudng thai ! z !
Quinz ngayén ' 100,00 ! 2,75 ! 100,00
Phy lyc 17
k 4
Thanh ph2n hda hgc quing tinh dAt hiém
Thanh phén. ! Hlam lugng ! T;hanh phan !  Ham lugng
' (' ! (%)
Ln,0, ! 28,7 ' cao ' 0,58
P,0; ! 14,5 ! Fey0, ! 22,10
A1,0, ! 3,50 ' Th O, ! 0,20
510, ' 14,10 !
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d&t nifm b3ng sxit Sunfuric o nhiét d3 cao.

. . A » rd L, LN L s
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IV
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-r . oA s - i ? A

xghien cuu tsch nhom o quy md BCX

- - ” . w

bgnien cuu thyc thu nhom trung vs ning trong

qua trinh tsch sft vs tpari.

k4 X -~ S e S . W
Ssn ph&m Oxyt d5t hiém nhom trung vs ning

trong que trinh san xust 2CN.

A y A~ - 7 - . 7 ~
M0t s8 nhdn xet que Ayt san xuft tad quy méd

CH.

K€t ludn chung va kifn nghi.
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Quing d8t hif€m Yén phu tdn tei cald yé&u dgng khoéng Xenotim
nén chifm ti 1é nhom trung gien va ning tuong a8i 1om ( trén 40%
trong tdng cla chung). Cac nguyén t8 48t hiém néy-cé gia tri
kinh t€ ceo va dugc ung dung réng Tei trong rt nhidu csc linh
vgc khoa hoc - k¥ thudt. o

V1 véy viéc ch® bifn quing d4t hi&m Yén phu &2 thu d&t
hifm nhom trung gisn va ning la v&n d8 dang dugc quan tém.

Trong nhimg nim 1990 - 1991 cac tac gis cids Vién vit 1y
thudc Vién khos ngc Viét nam ( Ney la Trung tém ty nhién va
céng nghé qufc gis) d& tifn hanh % 1y quing tinh d&t hi&a.

( Thanh phBn nhue ssu : In,03 : 25 %; Si0,= 10,2%;Fe,04 :25,5 %
.41203 : 3,8 %, mdt trong luo‘nb khi nung : 9%. Ham lueong Oxit
cac nguyén t8 t Sm - Lu Va Y chifim x8p xi 50 % trong tdng Oxit
a8t hi€m) bing phuong phap axit Sunfuric va tach ddt hifm bing
p huong phap sunfat kep va da dua ra cac thdéng sd8 phian huy qugng:

Nhiét 4§ phan hiy 1509
Thoi gisn phén hiy 4 gio

H,50, (g) >
P1 18  cmmmmmeme e = 2 voi axit H,80, 93 %
HyS0, (g)
________________ 3 n " 80 %
: QT (g) ¢
d6 lom hgt quing 0,074 mm

u3i m3u th{ nghiém 100 g quing tinh

d cec diBu kién nay cho hifu suft phan hiy trén 98 %.

Bbdng thoi da nghién ctu tach nhdm & dsng mudi sunfat kép
bing hsi tdc nhin Natri sunfat va natri cacbonst vi duwas Ts
céc théng s8 :

Nhiét 46 k&t tda 30°C

Thei gian 1 gior
o N32003 ,
T1 1€ ——mmmmmmmmem e = 6 ( theo trong lugmng)
Ln20
3
Na2SO4
------------- = 9
In 0

T SO ;

e e



8 cac diZu kién nay co thé k€t tia x8p xI 50 % cac nguyén
t8 d&t hiém trong dung dicn.

Dung dich ssu k&t tia sunfat kép duge trung hos bgng dung
dich natri hydroxyt d€n pH = 4 dé k€t tue hydroxyt sit va hydro-
xyt thori. Cac nguyén t8 d&t nidm duge tach re duoi dgng Oxalat.
Oxyt seu khi nung d§ ssch 90 %, t1 1é thu hdi 85 %.

D& tidn hanh nghién cu BCN va dua ra cac s8 liéu chinh xac
cho qué trinh san xuft logi quing néy, Vién M3 luyén kim da tién
hsnh nghién cuu kidm chung & quy md phong thi nghiém trén co sé
leu trinh cdng nghé va cac thing s8 ky thuit ma cac tac gisd
thubc trung tim khoas hoc ty nhién va cdng nghé qubc gia da due
rs.

M3u quing tinh d&t hidm d& nghién ciu kifm chrng & quy mb
phong thi nghiém va quy mé ben cdng nghiép dugc 18y t miu 80 T
quéng Yén phd, Seu qus trinh nghi®n phAn c8p, tuyén ndi k€t hop
tuyen tir thu duoe khoang 3400 kg quidng tinh ¢d thanh phin hoa
hoc nhu & bang 1.

: Béng 1

Thanh phén hoa hoc quing tlnh d8t hiém

! Thanh phan cac nguyén t8 chinh % !
e e e e o e am e e e e o m e e o e e Em e w e m e m e e om we -
: ” rd ’ s '
! 'Nhom ! Nhom ! ! ! ! ! ! !
! f t 1 !

Ln203 nhe trung+ Fe203. Al ! 8102' Ca ! PZO ! Th02 !
! ! ! néng ! ! ! ! 1 ' 1

.

Cac k&t qua nédu o bang 1°la-do Vién hoa thudc TTKETN va
CNQG phan tich.
I - Nghién cuu kiém ch&ng thiy luyén quang dét hiém o
quy md phong thi nghiém.

I.1 - Nghién cvu phan hdy quing tina d&t hifm
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I.7.1 ~ Nzhi&n cuu phdn huy quing b¥ng exit Sunfur:i.

Viée nghién cuu thdy luyén duge ti&n hbnn trong bin:
chu thly tinh 3 cd dung tich 2 1it. M3i thi nghiém 300 g
qudng. Nhiét cta binh phidn hly duge dun trygc ti&p bing bép =
Nniét 4 padn hdy duge do tryc tidp bing nhidt k.

Viéé khufy trén hdn hgp phén ung nho may khudy truc
mem. Viua khudy via cho tu tu qugng tinh vao binh phin hiy t——=
do co s3n lugng sxit d& tinh sin.

Sau khi k&t thic phan hdy, cho nwoc vao hos tach. Ti:

nuoc hai 13n hoa tsch la 12 1Bn so voi trong lugng quing tin:.

Csc k&t qus nghién ctu kilm chung néu ra & bang 2.

Bang 2.

! ! Nong dg Hé804,! Nhiét d6 phdn ! Hiéu suft phén

! STT ! % ! hdy, °c 1 hty, %

e o e = = e = e = e mm e e e e e e e e m e = o= = =

A 60 r 120 fo2 ! 60,1

P2 8 60 t 140 %2 r 75,3

t3 1 80 o140 T2 ' 74,5

rog ! 70 1150 fo2 ' 82,5

f 5 70 I 160 + 2 ! 87,0

o6 1 80 1 150 ‘£ 2 r 82,2

A 80 t 150 I 2 r 83,1

- 80 155 I 2 ! 85,3

ro9 1 80 t 160 % 2 ' 88,0

b0 ! 85 to160 I 2 ! 87,5

R TI 90 1150 ¥ o2 r 83,0

o2 90 t 160 ¥ 2 ' 88,3
13 92 ' 150 I 2 r 83,1
! ! ! Y
.: S e e e e e = = e
) PiBu kién thi nghiém.

Thri gian phin hdy : 4 gio
ol 1e H,S0, ) . o _
1 18 ~mewsanlena = 2,2 (tinh theo axit H,30, 92 %)
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Tu cac k&t qué néu ra o bang 2 thiy réng khi ti&n hanh
phén hﬁy logi qugng tinh dugce sen xudt tu qué trinh tuyén
khoang o Vién :id luyén kim o nhiét dgé 150 - 160%g & ndng 43
axit sunfuric tir 60 - 92 % dBu chl cho hifu sudt phan hdy
dédt niéan <¢ 90 %.

Vi vdy ching t8i tifn hanh aghién cuu bd éung dé xac
dinh nhiét d3d t8i uwu cls qua trinh phin hiy quéng“bgng exit
sunfuric.

X&t qus nghién cqu duge néu ra o bang 3 va dd thi 1.

Bang 3
Inn heong cia nhiét 46 d&n nifu suft phin hdy 48t hiém.

- am emm ma wy W e Em Em S mk o e b en W Ey S Er ek s SL AE EE e WS EE A ww W

! ! ! D§t hifm trong bs %  !Hiéu suft!Hifu sust!

{ SFT! Nhift d§ !- = = = = = = = = = = - fphin huy !'phan hiy !
! 1 ¢ z t ™{ 1& phén b8 % !d&t hi&m !'nhom z
! ! Q%Qf--:--—:-d % 'trung+ !
! ! ! ! Nhom ! Nhom ! 'n3ng % !
! ! ! ! ltrung + ! ! : !
' 1 ! ! » !ning ! ! !
e m m = m m = meEm e m oEm o e e e e e e o m o om om = 1
1 11 1302 1t 30,41 18,9 ! 81,1 ! ' 56,5 !
121 1402 z ! 74,5 ! !
' 31 150 X2 1 22,01 14,5 ! 85,5 ! 83,1 ! 68,2 !
r 41 155%2 119,11 150! 8,0 ! 85,3 ! 73,0 !
1 51 160 £ 2 1 ! ! ' 88,0 ! 75,6 !
' 61 180 -2 ! 12,2 13,0 ! 87 !t 93,4 ! 8,2 !
to7 1 7,200 ! 1,0! ' ' 94,0 ! 98,5 !

- EE es am wa Es ey Es mm SR s AE W TR dm e MR Em e e EE el me omw R ey e mm e

- ?
bPigu kién phé@n huy :

. H2804(g)
P1 16 ~—mme-S-BL = 2,2 theo axit 92 %
QT (g)
Nong dg HyS0, 3 80 %

Thoi gisn phin hdy 4 gio
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T& k&t que néu rs O bang 3 ve dB thi 1 tnfy ring d& phén
ady quéqg tinh ‘d&t niém-Yén'on& voi ¢o het nhe chung te dang
nghién cuu ohal tién hanb o nhiét d6 trén 200°0. 4 diBu klen
nay hiéu sudt phén hdy d&t ‘hifm n3ng vs trung dgt - 98 %.

T.1.2 - Nghién cuu dinh huong phén hay quing tinh d&t
hi&n bing exit sunfuric 5'ﬁhi§t dd ceo.

Do trong quing tinh d&%t hifam Y¥én phu cd hem luong st
cao nen ds tifn hanh nghién cu phan huy quéng bing axit
sunfuric & nhiét d3 cao. Muc dich la dé ledisit tirr d3u.

Ceéc k&t gqua nghidn cuu duge néu ra o bang 4.

Bang 4

Két qué phdn huay gugng tinh dat hiém b¥ng axit Sunfuric

o nhigt d§ cao.

(g) .
! {18 H, 65 H(NH,) Bo(g)f Nhiét !Thoi gimn!Hiéu sudt th
4 2 - -

137D ! -------! ------- I d3 ! (gio) ! d3t hifm %
! Y QT (g)! QT (g) 1 Og ' .

le m e e e == == e e - - - R el RdE
S 1,2 ! ' 350 ! 3 ' 88,2
12t 1,2 ! t 350 ! 3 ' 87,4
31 1,0 ' 11 250 ! 3 ! 70,1
o4t 1,5 ! I 650 ! 3t 64,5

t 51 1,2 ! 1 %650 ! 3 ! 60,5
!o6 ! 1,0 ! 1 650 ! 3 ' 27,0
T 1,0 1,5 ' 650 ! 3 19,0

1 8! 1,1 ! 1,1 1 650 ! 3 't 21,0
Ig 1 1,36 ' 0,5 ! 650 ! 3

Tt cac k8t qua néu ra & bang 4 th8y ring khi dung h3n hop
sxit Sunfuric va smoni Sunfst cho hiéu su&t phan hiy d&t hidm
£t th8p. Khi tifn hanh phin ndy yuing tinh d&t hifm bing exit
sunfuric & nhiét d5 chus phén hiy sunfat sit thanh Oxyt sit
o hifn sudt thu ndi d8t hifm - 90 %, nhung co nhuge didm

dung djch seu“hoé tsch bing nude tdn tgi dang keo axit

me |y

~
-

ilixic rdt khd ling. Ning nhiét d3 cso trén 650°C thl hidu



sufét thu ndi d&t hiém lgi gism di r8t lom ( con 70 %), nma
chua 6 vi 1y do gi. CBn ti18n hanh nzhién cuu mdt csch day
di méi cé k&t ludn chinn xéc.l

N&u ti&n hanh phin hﬁy_quéng tinh d§t hifm Yén phad bing
phuong phép néy thanh clng se lam dom gién hon vé cdng nghé
vae thift bji, ddng thoi gism dugc mJt luong 1dm hos chdt :
sxit Sunfuric gism di dugc m8t phBn ba, djc biét gism duge
mét lugmg rit lom smoni hydroxyt trung hoa dung dich ssu két
tia sunfat kép dé tach sit va thdri.

I.2 Nghién ctu qus trinh tach nhdm b¥ng phwong phap
sunfat xep.

Cho dén nay d3 co rit nhleu tai 1iéu méu rs viéc tach
nhdm bing phucng phap sunfat kep t 2, 3, 4 1.

Dya vso cac tsi lifu d@ nghién cuu truoe ddy d8i voi
quing Nam Nim xe ! 5 ! dé tién hanh nghién cfu trén quing
ddt hiém Yén phu. Da dung hai tac nhén chu yéu 38 tsch nhom

la Ngtri clorua va natri cacbonat.

" Thanh phan ctia dung dlch tin hanh tach nhom dugec néu
rs 0 bang 5

! Lny0, ! Nhom nhe !Nhom ning 3! PFe ! AL ' Ca !
! ! ! trung ! ! ! !
e e e e o = m e = - - e e e e e e e - m == I
! 24,2 1 14,76 ! 9,44 ! 13,2 ! 3,2 ! 0,3 !

Viéc nghién céu tach nhdm dwoe tidn hanh trong cdc thdy
tinh, khudy b3ng méy khudy truc mBm. Sau kbi dun dgt nhiét
d5 xac dinh cho tir tir chdt k&t tds va knufy trong thoi gisn
15 phﬁt va dé 1§ng 15 phﬁt. Sgu khi lgng, loc trén phéu loc
chdn khoéng. Nuoe lgc trung ho 3 b%ng dung dich amoninydroxyt
( hodic dung dich netri hy droxyt) dén pH = 1 - 4 - loc bo
LA+ +a. dune dich k€t tis binz sxit sxelic voi luomg du
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K&t tua nhom nhe, ti€n hanh kém hoa bing dung dich
P ’ - ™ ;oA ~ ~ v,
nztri hydroxyt o c¢sc dicu kién nfu rs trong clng trinn 16 Ve o

- . 7 o et ~ ’ r
Cac k€t tua nghién cuu dugc néu rs o beng 6.

.~ 7 ~ ? ? p- Y s ., 2 ~
Tu x&t qua néu ras o bang 6 thdy rang, co thé dung mudi
. ) - A ? s, » -
natri clorus hoic natri cacbonast dé k&t tus tech nhom cac
~ . ? . d
nguyén t8 d&t hiém o desag mufi sunfat kep.

N&u dung mudi Natri clorus thi t8t nhft la k€t tda ti
dung dich voi lugmg mudi nstri clorua 18 - 20g/1{t trong dung
dich nghién cuu, & nhiét d3 50 - 60°C va khudy trén 15 phit
18ng 15 phut - con khi dung Netri cacbonat thl tién hsnh tsach
o ndng 43 Natri cacbonat 16 g/l trong dung djch nghién clzu
va nhiét d8 50 - 55°C. T& ésc k&t qua cho th8y ring khi dung

lugng chit k&t tus lom ( ty 1§ _°° ___g___>> 3 ) thl nhom’

trung va nhom niing k€t tla cung Lny04 nhom ne rdt lon.DPiBu
do cung phﬁ hop voi cing trinh nghién clru trudc day ' 5 ! va
phﬁ hop voi 17 thuy€t. Vi cac mufi sunfat kép d&t hifm co

tinh chdt ddng hinh va dg tan cla chung khdng khec nhau 1dn

trong dung dich chdt k&t tua.?

T cac thi nghiém 6,7 ( dung netri cacbonat lam ch&t
k&t ths) khi trung hoa dung dich sunfat kép d§t hifm ssu khi
k&€t tle sunfst kép bing dung djch natri hydroxyt,d&t hiém nhor
trung va néng'véo k6t tle hydroxyt sit-lom. Vi vdy trong cdng
nghlgp nén dung smoni hydroxyt aé trung hoa va pH nén bang
1 - 2.

Tom lgi dé x& 1y quiing tinh d8t hifm Yén phu bing exit
sunfuric va tsch nhom béng phuomng phép sunfst kép can tién
hanh & cac diBu kién sau :

- P& phAn huy quing tinh d&t hifm c3n tién hanh voi cac
théng 6 : Nhiét d9 phadn hdy 1om hon hodc bing 200°C, nbng
d§ axit sunfuric : 80 %, t1 1€ axit sunfuric 92 % trén quing
tinh b¥ng 2,2, thoi gian phin huy la_4 gio, &3 hat gugng

£ 0,15 mm. 8 cac thdng s8 nay cho higu suft phin hiy trén
98 %.

- Khi k&t ths d8t hi&m danz mudi Sunfat kép d téch

nhom co thé dﬁng natri clorua hodc natri cacbonat, khi dﬁng

LN B .o . ? .o PN R e - .-~
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Ké#t gus tacn nada tr dung dfch sunfast bIng csc t4c nokn NetTi clorus ve neatri cecwaenet.

! ! Luong chft! ! ! 1228n bd 43t hiém ! Phidn o8 48t niém tronsg! !

! ! k&t tus !Jnilt d§ ! pH tech ! CZhEt trung  !trong nnom nhg % ! nhdm trung + n¥ng % ! Hifu suBt thu ndi !
P! Chdt k&€t ! g/lit 1kt thae ! Fe, Th ! hos e — % - = = o e e o e o e m e oo m—m o ' nhém trung + n¥ng trong !
1 tle tdung djech ! °C ' : 1 ' Fhom nhe !Nhom trung !Nhdm nhe !Hhom trung ! dung dich tséch ;A !

! 'nghién cau ! t ! ! ! + njng ! ! + ning ! t
________________________ S Y
! NaCl ! ! ! ! ! ] ! ! ! !
' 1 18 ' 60 ! 11 NH,OH ! ! 1 13,6 1 86,4 ! 63,0 !
2 ! ! 18 140 ! 4 ! - ! ! . 't 20,0 ! 80,0 ! 53,0 !
3 ! ! 18 ! 50 ! 11 - ! BE,5 ! 11,5 ' 15,5 ' 84,5 ! 72,0 !
4 1! ! 30 ! 35 ! 2 ! NaOH ! 82,6 ! 17,6 ! 12,7 t 87,3 ! 37,0 !
5 1 1 20 160 ' 1 NH, OH ! o t 13,0 ! 87,0 ! 60,0 !
' Na.CO, ! ! 1 ! ! ! 1 ! ! _ '
1o R BT bS5 1 NHOH ! 88,1 ! 11,9t 15,1 ! 84,9 ! 67,7 !
2 1 ! 20 1 55 ! 1t NH,O0H t ! 111, ! 88,9 ! 62,0 !
3 ! ! 20 160 ! T 1 NH,OH 1 82,5 1 17,5 ! 13,0 ! 87,0 ! 54,0 '
4 ! ! 30 ! 30 ! 1 1 NH,OH ! t 'o1,5 ! 88,5 ! 61,0 !
5 ! ] 80 ! 30 ! 1! NH,OH 1 82,6 ! 17,4 to12,7 1 B7,3 ! 40,0 !
6 ! 1 20 1 60 ! 1, NaOH ! 85,0 ! 15,0 1 13,7 ! 86,3 ! 48,0 !
7 ! To136 I 30 ! 4 NeOH ! 85,3 ! 14,7 18,4 ! 81,6 ! 37,0 !

- DiBu kxifn tach nhom : Thoi gien khufy 15 phit, thdi gien ldng 15 phit

- Di2u kién trung hoa dung djch Ssu k6t tud sunfet kép. Nhift 48 trung hoa : 50 - 60°¢

- DiBu kién k€t tda Oxalet d&t hifm t¥ dung djch Ssu trung hoa téch sit, thori : Nhiét d§ : 80 - 90°¢
Thoi gien 1 gio, lugng axit Oxslic du 40 - 50 % theo 1y thuy#t.



netri clorua la 18 - 20 g/1 trong dung dich nghih cdu, thoi
zian knudy la 15 shut, théi zimn 1&ng 15 phut. ¥€u dung Natri-
cacbonat thi tifn nanh e nhiét d§ 50 - 55°¢, nonc dg muﬁl
natri cscbonat : 16 g/l trong dung dich nghién cuu.

- Khi trung hos dung dich mudi sunfat dat hlém dé tach
sit va thdri tifn asnh & nniét 48 : 50° - 60°C, pq’frung hoa
1 - 2 va dﬁng amoni hydroxyt as trung hoa.

Trén co s& cac k6t qua nghién cuu cda céc tac gia thudc
trung tim khoa hoc ty nhién va cdng nghé qudc gis cung nhu cac
k8t gua nghién cuu kiém chung va nghién cuu b8 sung cds Vién
M6 luyén kim, luu trinh cbng nghé dé x& ly thuy luyén quing
d8t hiém Yén phﬁ bing phuong phsp sxit Sunfuric dugc d8 nghi
nhe & hinh 2.

II - Nghién cuu thiy luyén quing tinh d8t hiém Yén pha
& quy md ban cdng nghiép.

Nhu ds trinh bsy ph®n nghién cuwu o quy m3 phong thi nghié
muén x¢ 1y thuy luyén quing tinh d&t hiém Yén phu bing axit
Sunfuric cBn tifn hanh phdn huy & nhi&t d§ trén 200°C, ldc d¢
mudn dgt duge hiéu suft phén hiy trén 98 % & cac diBu kién tdi
ru khac.

_ Nhung do thift bi nghién cdu & quy m8 ban cdng nghiép

(ted xudng thyc nghiém Thei - nguyén) khéng thé néng nhiét dg
1én trén 150°C. Ly do chl y&u 1a cac binh thép boc chi khéng
thé chiu dugc nhiét dd cao. Vi véy trong phgm vi ban cdng nghié
chi ti&n hanh nghién céu phin ndy quing trong khoang 145-150°¢.
Do nhiét dé thdp chi cho hiéu su#t phén hiy trong khoang 80-85%
hiéu sudt phén hiy d&t hi&m trung vs ngng chi dat trong khoeng
70 = 75 %.

Dé dsp ung nhu cBu v® san phdm cing nhu nghién ctu nhing
chi tiéu cdng nzhé cla cac edng dogn ti€p theo & quy mé ban
cdng nghiép, lanh dgo vién Mo va chu tri d& tai nghién cun ben
ban cdng nghisp de thdng nhdt voi cac dbng chi 13nh dgo chuong
trinh KC-05 vs chi nhiém d8 tai KC-05-18 thudc trung tém khos
hoc ty nhién va cdng nghé qubc gia, c3n thidt phai dus ra nghié:

" ? ~ ‘ o [ ] ? ~ “ - ~ 4
cwu o uy mo ban cdnz nrhifn thuv 1ny&n andrnos A8+ hi8m VE3n nhin.



Hinh 2

s BO CONG WGHE THUY LUYEN QUANG TINH BAT HIEN YEN PHY -

Qudng inh IEF bicm

Hz350q
Phdn by
420 J
R
Hod Tachk

Ldng, 1g¢ —_

i

Dung dich Ot hidm, Fe
Nact hoge Nag ca,l

_1

K& Tué Sunfatkep
Ld’;r_y , loc
| ,
Oung dlich Sunfat kep Son fat kep
nhomadng + tryng , _nkain_nhe
Wi, oK '} Ng0#
[7?0@03 PH=1-2 ] ' ‘ Ki€m hobr I
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"; —— Hy d‘rxy'r oH
Larg }/‘-"’ Lac nhom_nke
Dung dich svnfdt S o .
. Hy Cp 0 2H, 0 Abom fruiyy + ngng a’aﬂy s
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KéF tvd oxaldt K&r Toly
1. Fe (oK), ¥h; (F,07),
r Loc
, — | - Dung dich
S 5&, nung
i

Oxyt BH nhom fruag + nhom ngng



h ~t b : - ~ 7 ” ~ . .
Vi vdy luu trinh cdng nghf cus cac cOng dogn ti&p theo
WA ? v x " .= 7 + A - .
ssu pndn huy quing ven dug trén cezc k&t qua nghién cuu kiém
. A .~ 4 2 ? . 4 s A 4 A .
chung va nghién cuu DO sung o phong thi nghigm cus Vién it

luyén kim.

N -
RiZng trong cdng dogn phZn .nuy quing bang axit sunfuric
~ -~ oA ? ~ w? b o h - M ~ -~
nhiét d¢ pndn huy khdng phsi lz 2007C ma phai tsm chép nhan
. o |
knogng 145 - 1507C.

II.2 ~ So dd thift bi ban cdng nghiép thuy luyén quing
tinh d&t hidm Yén phu.

Trén co s& xuwong threc nghiém thuy luyén Thei nguyén,dd
phl hop hon viée xu 1y thay luyén qudng tinh d&8t hi&m Yén
phd bing sxit Sunfuric, & cdng doan phén hay quing ngoéi
fbucng phep c&p nhiét b3ng suc hoi qua nhiét tryc tidp vao
binh phén huy ( bi¥ng phuong phap suc hoi tryc tifp chi dat
nhiét d8 cao nh&t trong binh phén ung la 130°Q ), phai cung
cép ‘thém nhiét & dgy lo dé nang toan b3 dung dich trong binh
phdn ndy dat 150°C. Phuong phsp hop 1y nhdt co thé chdp nhin
duoe 1s x4y 1o than dudi dﬁy’binh phan nly, dun qua 1&p cat.

Diy chuy3n thi&t bj néu ra o hinh 3.

Quing sSsu khi chuyén 1én san b¥ng pa ling xich cho vao
binh phAn huy (2) ms trong do da co s¥n 1 lugng axit ndng df
85 % da tinh tricc. Thoi giasn cdp 250 kg guing tinh la 60-70
phit ( vi c8p nhenh s& vdn cyc). DBng thoi syc hoi qus nhiét
tryc tifp vso binh phain hiy tu ndi hoi (3) b3ng cac dwomg
Sng din. PBng thoi cdp nhft tir day binh phén huy bing 10 thar
( 4). Nhi&t d§ cBp tr 15 then dugc Xéc dinh bing ddng hd cen
nhiét lgp qus lép cat cus day binh ohan Eng.

Bun guing Sau khi phén hﬁy duoe xifon xulng binh hoa
tach (5), khufy nos tach 1 gio' voi luong nwoc 10 - 12 1lBn
lugng quing ddng thai aé 13%ng cach dém. Seu khi ds 1ing dugc
lgc ximon xufng bé cads (6). Dung dich sunfst A8t nifm duge
bom 1én binh k&t tds sunfat keo (7) bing bom axit (8). K&t
tua va dung dich sunfat kép d8t hi&m drge xifon xubng gis
loc (9). Dung dich sunfat dgt hiéfm nhom trung va ning dugc

N -~ v, L 2 .~ L1 ~ ~
hevm 18n hinh trunz nna (10) d2 trunz hoa tacnsBt ve thdéri.
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Dé ling dung dich trong suét}xifon xung binh chis trung
gisn ( 11) d bom 1&n bdina k&t tihs Oxslat (12), ddng thoi cho
k&t tis xubng gis lgoc dé léy pndn dung dich con lgi, k&t tids
bd. K&t tds Oxalat d&t a1ifm nhom trung va ning & binh k&t
tia (12) bing axit Oxalic. K&t tus Oxslat d&t nhiém nhom trung
ve ning cho 1lén msy loc ly tém (13). K&t tda sdy va nung o
10 ohan xa (14). San phém Oxyt nhom trung va ning dvoc nghién

{hx

va déng bao.

K&t tla sunfat kép nhdm nhe cho vao binh kidm hoa(15)
trong dd da co sZn natri hydroxyt. Tifn hanh kiBm hos 1 gio
& nhigt dd 80 - 90°C. San phdm loc trén mdy loc ly tém (13),
sy va dong bao.

Nhiét d3 csc binh k&t tls sunfst kép, trung hoa, k&t
ta Oxelat d&t hidm, kiBm hos d&t hidm nhom nhe dugc syc tryc
ti€p b3ng hoi qus nhiét ti ndi hoi (3) qua cac 8ng din.

Denh muc thi€t bi xudmg thiy luyén BCN duge néu rs &

béng T ’
> Bang 7
Danh myuc thi&t bi xuong thiy luyén tdng Oxyt d&t hifm

- wm am AR e YR W Em A ey R aa W R AN AR WE SR G S AR e mm me mm wm R ma ey wm W e

! ! 1 1 88 !
! STT! Danh myc ! 'Bgc timh k¥ thuit !'luomg! Ghi chu
e e e e m m et e e em M o i e e mk em e o mm e me b mm == =
! ‘] I 2 f 3 1 4 ! 5
e - = = - e m = m e m e e e e e = = = _—— = = = -
! 1 1Pg ling xich I 500 kg o1 !
! 2 1Bink phin hiy 1§ 1000 : V=1,1m°> ! 1
i1 ! 'vd thép 10t chi, ! !
! ! !gie nhiét hoi tryc ! !
! ' ti€p+ gia nhiét ¢ ! 02 !
! ! 'day ! !
' 3! Noi hoi ! 0,4 tén/gi& ' 01!
' 4 ! Lo than t 7% : 300°C(day) ! !
' 5 { Binh hos tsch ! @ 15C0:V:2,7m° v ! 02 !

! ! 'thép 10t chi oo !
t 6 t BZ chia dung dich!1500x2C00% 1500 ! !
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tBinn k&t tis
Sunfat kep

'Bom axit

!

1Gig lgc

13inn trung hos
!

!Thﬁng chua trung
'gian

!Binh k&t tis
10xglat d&t hiém
'May lge ly tém
!

!

'Lo phan xa

1

1Binh kidm hoa

( Bang 7 tifp theo)

' $ 1000:V: 1, 1m° vo ! z

'thép lot chi
1G:4-5m°/g1d
'H= 1C mm HEO
12000 x500x300

1 03 !

141000 : V=1,1m° ! t
'vé thep, 1ot é¢hi !

01 1!

1V=2201, bi¥ng nhys ! !

!

'@ 1000

V=1,1m° 1

o1 !

'vo thep, 16t chi ! !

! g 800, 50 kg/mé
'khdng chiu dugc
laxit

1600 x 500 x 300
INhidt 800°C

'g 1000 V=1 m>
lthép khdng ri

II.2 - Cac k6t qué thi nghiém

II.2.1 - Nghién cutu phén hiy quing

101 !

b3ng sxit Sunfuric

- ? .~ » ~ F]
Cac k€t qus nghién cwu néu & beng 8.



EFS qus tal aghifn phita by gupus ¢ e b DO T

D e e e e e e e e e e o e o e o o e o e e W o W M e o wm owm se w owm owr w v e om o o m w Em ow o om o ow B R S o W B e oW owm o om om B om ow ow om e RS Em w &

! ! ! ' ] t4m luyng DH trong dung (Ham lugng Di trong ba UHtiu BuBt ' dliu susy !
STTIGuEng ! U9 dm 11,30 ! Nhigt !t Tadi %CM ot . ' phan tdy ! sadn ndy ! ant aud
rtina ! . 1(89%, tdg ! gian ! 171 1& phin b8 & ! tT{ 1¢ ohén b8 % ! dBt hifwn ! nndm trung!
! (kg) ! ! 90 %) ! phén ! -!Ln203 1= . - -!Lné03 R ! % ' enfing L
! ! 1 (kg) I hdy ! {gie) ' g/l ¢ Nhom ! Nhoa ! % | Khom ! Nhém ! ! '
! ! ! ' %c ! ! ltrung + ! nne ! ! trung+ ! nne ! ! !
1 1 1 1 ) 1 ] n’?)ng ! 1 1 n;ng ] L] t 1
1! 220 ! 10 ! 469 1120-125! 6 Ps ! 30 ¢ 70 ! 23 ! 9¢ t 10 ! 54,3 ! 6!
2t 220 ' 10 ! 504 1130-135' 6 Pog ! B 1 64 ! ! ! ! 57, ! 46,0 !
300333 01 10 1 756 1145-150! & 148 ! 40,5 '59,5 t 21 ! 89,1 ! 10,9 ! ! ! N3 binh
4 L 270 ! 1,6 1 612  !1145-148! & 12 ! 37,8 162,2 ! ! ! ! 68,9 ! 58,5 !
5 1 240 ! 9,6 ! 540  1145-150! & 1 21,4 ! 37,6 162,4 ! ! ! b, 73,9 ' 62,4 !
6 1 270 ! 9,6 ! 612 1145-150! 6 1 26,2 ! 37,8 62,2 ! ! t ot 79,5 1 67,5
7T 1 270 ! 9,6 ! 612 1145-150! & ! 23,8 ! 38,2 161,8 ! ! 84 ! 16 ! 77,8 1 68,7 '
- ' ’ :

L

Tl csc k€t qué nfu re & beng 8 thdy ring, khe ning phén hiyqnysg tinh Yén phi la rdt khd. & nhift 43 150°C, hidu sudt phdn hiy dét
1i8m chi dgt 80 %, con hidu sudt phén nly nhom trung va ning ehl #@t cso nhit la 67 %, m¥c di da kéo dai thoi gisn 1z 6 giv ké tir lic ngp
18t quyng va ti 1& sxit Sunfuric trén quing 13 2,5 ( tinh theo axitéSunfuric 89 - 90 %). Ti6n hanh phén nly o hang d§ axit sunfuric luc dBu
5 85 %, qus trinh phAn hiy co thé gism nbng d§ exit do syc hol qus nhift vso.



I.2.2 - HNghién cdu tsch nhom & quy ad BCN
Cdc k€t qua néu ra o bang 9.

Jang 9,
K&t qus nghién cuu tdch ahda
' Dung djch trudc ket tda ! 1 | ! t  Dung dich seu k&t tie sunfat kép !
e e e e e e e m e e e — e m ! !Lugng ! Nnit ! Thyl !~ - = = = - - = = = & = = & = - - - - o - ! Hifu sudt
Ky ! Thé ! 17 1 phén b6 % ! ChAt tchdt ! d§ t gien !Thé tich ! t 71 18 phén b8 % ! tach nhom
nigu ! tfeh ! Ing0g 1e - = - - - - - - ! ket ! k€t ! k€t ! khudy ! dumg ! L0y l- - - - -- - - oo o ! trung ve nng
! dung ! g/l ! Nhom ! Nhom ! tda ' tde 1 tds ! (pndt) ! dich ! g/l ' Nhém ! Nhim !
! dich ! ! trung+ ! nhe ! 1g/1 1 %¢ ! v (ft) ! ! trung ! nhe !
1 (fe) ot ! ngng ! ! tdung ! ! 1 ! ! + ning ! !
! 1 t ! | tdjch ! ! ! 1 ] ] [
! | ! 1 ! IN/edu ! 1 1 1, 1 | !
DI {800 ! 14 1 30 !t 70 ! NaCl ! 20 !t 50 ! 30 1 8o ! 3,5 !t 87,2 1 12,8 ! 80
11 ! 800 113 ' 36,7 ! 64, ! | ! B8 !t 60 ! 30 1+ 80 ! 3,3 1 85,8 1 14,2 ! 66 ,6
y IIT ! BOO 1 18 ¢ 38,5 ! 61,5 ! t 20 1 55 ! 30 ! 850 ! 5,76 ! 85,3 U 14,7 r 75,3
) TII 1 800 1 18 ! 38,0 ! 62,0 ! 117,51 55 t 30 ! 80 ! 650 ! B5,5 ! 14,5 ! 79,0
yIV ! Bo¢  t. 20 ! 37,7 1 62,3 ! STt 50 130 1 &8s t 6,2 t 84,0 ! 16,0 ! 73,3
v ! 800 t 18,7 ! 37,6 ! 62,4 ! . ! 17,51 55 1 30 1 B45 ! 5,36 ! 82,0 118 66,0
VI ! 800 t 15,0 ¢ 37,5 1 82,5 ! ! 97,01 55 1 30 1845 ! 43,20 ! 85,5 ! 14,5 ! 67,4
VI ! BOO ' 26,0 | 37,8 1 62,2 ! I 17,6t 50 1 15 ! 845 ! 6,78 ! 76,3 v 23,7 ! 55,0
VIII | 800 ! 23,8 ' 37,7 | 62,3 ! ! 16,0! 5 !t 15 ] 840 ! B,68 ! 67,1 r 32,9 ! 68,5
VIII ! 800 t 23,8 1 37,8 ¢ 62,2 1 ! 1#6,0! 55 ! 15 ! 83 ! 8,00 ! 85,8 1 14,2 ! 78,45
IX ! 800 121,31 37,6 ! 62,4 ! NanS0, ! 17,5! S0t 15 ! - 840 ! 4,32 ! B4,4 1 15,6 ! 47,8
X 1 800 P 18,3 ' 37,6 ! 62,4 1t - ! 17,00 50 1 15 ! B40 ! 4,90 1 85,7 14,3 ! 65,2
XI !t 800 ! 14,9 ! 37,8 !t 62,2 1 t 17,5t 50 1t 15 ! B840 ! 3,6 I B3,5 1 16,5 ! 60,0

Ti k€t qud & bang I thdy ring higu Sudt téch nadm trung va nfng 1 1Bn chl det ~ B8O Z. i@v tifn hdnh 13p lgi nhiBu 13n thi
nédng higu sudt tach nhdm trung vs n¥ng kioi nhdm nae. '
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- Nghiéa cdu thyc thu nhém trung va njing trong qué trinh

Ir.z2.3

- o

re

Céc x€t qué nghifn cdu néu ra & héng 10.

K&t qué thu naom trung va n¥ng trong qué trinh trung hos tacn sft ve thori.

trung hod d& téch sdt ve thdri.

! hiéu ! Thé

! t tieh
' . dung
' ' dich
' y o (dt)
t

! I H 800G
1 IT ! 800
v III ! 8C0
! Iv ! 840
! v ! 8OO

nhe

pH

RN N D e

! ¥higt 4B

' trung hos 1Phé tich !

'ovs50

!

dung
djch
(11t)

Hifu sudt thu

dat

hi&m

Ty céc k8t quéd néu ra & béng 10 thdy rlng sy mft mat nhdm trung ve ning trong gua trinh trung hoe tach st vs théri 1s khdne
lon. K€u tifn hanh trung hoa cdn thin bing dung dich emoni hydroxyt lodng co thé giu 1l duge trén 97 % dft hidn nhom trung va
n#ng trong dung dich.

Tt cd cgc k8t qus phdn tich cla qué trinh sén xudt the 1a do Vign nos thude trurng tém khoe hge ty nhiéa va chng nghé

gis phin tich,

qude
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III - Sar oném Oxyt d&t hifxn naom trung ndry; thu duoe
4 b . ? ~ oy
trong qus trinn czn zudt S0k,

;rono qus trinh san wxuft tat & quy a3 ben céng nshi@p da
ti%n nhana thdy luyin 1670 kg qu¥ng tinh d&t hiém co thank 2h3n
nau bgag 1 tau Suge 55,5 kg Oxyt naom trupr v ning.

~ . . s ? N B ¥
Thenh pa3n 20€ noc cls Cxyt duge néu ra o bans 11,
-1
~ . y L4 ? ~ s ~

Thanh pn3n nos hoe cus Cxyt nnom trurng + ning
! Ham luong cac yén t0 cninh % !
e e e e e e m e e e m e e e e e m e = e =
! t7{ 1¢ phdn ! ! ! ! ! 1MEt trong !
! In, 0 ' b8 % 1Fe~0,! Bi0,'41.0,! Ca0 ! NiQ !luong kni !

273 ? 273 2° 77273 » e

! e e == = =1 ! ! ! ! 'nung !
! INhom !Nhoa ! J ! ! z ! !
! 'nhe !trung! ! ! ! ! ! !
! ! '+nang! ! ! ! ! ! !
e T T L VU U U |
! ! ! ' ! z : ! ! !
' 85,7 13,9 !'86,1 1! 7,5 '0,35 ! C,1 ! 0,25! 0,04! 6,4 !
z : ! ' ! ! ! ! ! !
1 1 ! ) ! t ! 1 f !
! ! ! ! ! . ! ! ! ! !
Fd ? ~ . oA i . ~ -~ .
Cac k€t que nay do Vién hoa thufc truag tém knos hoc tu
nhién va cBng nshé qulc gis phin tich ).

Tu csc k&t qua I
nhom trung va nang
biét 1s Sat. Ly do
dam bao,. ddng tadi

1l
—

=1

va

phin tich & béng 11 cho th#y Oxyt d&t hifm
c6 ham lw’nb tsp chit tu@ng dgi lor dpc
chu y&u 13 nudoe a2 tifn kenh nghidn ciu chue

gisi doen dBu k&t tis Oxelst trong binn ther

. A 7 . . . LY 2
Kndng rl, khi nung Oxalat d&t hlém, ti€n hanh trong khsy thep
e A ~ A A k) A
khong ri nnu“5 xnong chiu duge ax va naiét d¢ cao, vi vay
L ? . ) s <
tronz que trina k&t tis Cxelst va nung -“xalet 48t hifn, sit
. - X ~ ? 2
ra nhidu 1dn vao Sszn >nda.
- . PPN 4 . - ? N - ~
T8y tifn nenh nghifn cdu troag thRift bi bao dam csc yéu cBu
ﬂ~ ~ .~ . ." - 0y Lg y .’ N - -~
Ky thuat vs nuie tifn adan nshién cuu xhdng ciusz tap chft kndng
. 2 2 . - » Fa LY . -
- - L - B A . - - tmem - Pl S



A

Yzoei san 94§n nyt'nhém trung + ning, con thu dugs
450 2z hydroxyt ddt aifa naoca ane & deng Zm. Hai g3y 3 nhift
a3 108 - 1?&03, nss trong lugng ~ 25 . oydroxyt dEt ni€n
lic chus S&y <6 asm lugng Oyt d&t aifn 1z : 43,8 % ti 18
anoa nne trong g% 12 : 27,1 % nhon trung + n¥rz la :12,9 %
( K€t qus do Vién hos thujc trung tfm khoe Aagc t? nhién va

c8ng nghé gqudc gie phén ticn ). Ssu khi s8y khd & nnigt 43
160 - 110°¢ pnén tieh hydrdxyt co nam lugmg t

aién 71,2 5 ( K&t qua do pnong hoa hi&m viZn Jlo luvén kim
onén tich ).

IV - M0t =8 nhin xét que dot sen xuft thi quy md 3CN.

Do thi€t bi nghifn cuu bén cbng nghiép chus hoan cninn
nén chus dép ung céc yfu cBu k¥ thudt cBa thift dé xI 1y
quing tinh ¢&t hidm Y&n phu nbu d2 ti%n aanh nghién ciu &
pthg thai nghiém. Y&u t8 gman frgng dé xu l§ quing tinh Yén
ond b¥ng exit Sunfuric ls nhiét d§, & quy md 3CH moi dat
dugc =~ 150%¢. Vi vdy trong ca bay mé phadn hiy, niéu suft phén
hGy 48t hi€m moi dgt ~ 80 %, trpng dd hifu suft phin hdy
d8t hi&m nhom trung ve ning moi dat ~ 67 %, m¥c du da kéo dai
thoi gisn phén hiy 6 gid ( & phong thi nghiém 4 gio). MEt

- ¢ . . s e L7 - ” -, . - Y
kagc thi&t bl thi ngniém ds nong hoc que lon, csc lop cii

* l._l.

~

- . * 7 [P 3 -~ - 1 4 e
lot bi ro ri nai®u, vi vay sy m&t inat co ngc rdt lom.

N&u tinh tosn hifu suft thu hdi, thi thuc thu cis d&t
. . - ~ - Y r - ” . A -
hi€m nhe trong toen b qus trinh dgt ~ 70 % trong luc do hiéu
. . » - L7 . ) -~ - o~
su#t thu nhom trung + ning chi dgt ~ 36 5. HYiBu do cung rit

-

! ”. . . b L * R
pau hop vol tnuce tisn vi nnom nne Sa

L
3

k&t tua sunfet kép tai

o~ ~ - . S LA - . A - -
Sy m8t mat tifp 12 kaldng deng i rung ve ning

i
-
F
3
S
3
¢
3
k1
et
o
3

t
M ? 3 fad = i . H . 1 -
2nel nug 2 clng <oen o dang cdung dickh : Tung dich szu k8t
u

o
- v x . H 1 ~ - h \.‘l b 1 >
g8 sunfet kep, dung dicn sau trung hoo tsch s3t va thori.
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Ring 12 : O3n- noo wsc cal tifu KTET dinh nwong cho
thigt k&)
; ! . ! IRUt re tx ! Rut ra tw
roN° cai tidu ! Zon vi 'nghifn cdu !tayc ngaifm
! ! - ! 'trong phong! 33T
! ! - ! 'va kifm 1
! ! ! l ching !
e . e e = n e ot s e mm o e um wm e mm e ow mm e b dr em mm e
b1 2 to3 ! 4 ! 5
e = o= o o == e am e e wm e mm e e mi e o mm mm ame wm wm me e e ww me e =
' 1 !Pafn vi quing tinh ! % BEQ ! !
! 1-T3ng d&t hiém - s 1 29,1 ! 29, 1
! '~ ¥Nnom nhe ! ' 15,9 ! 15,9
! 1~ inom trung + nang ! r 13,2 ! 13,2
! 2 ! Phdn aldy ! ! s
! 1- Nnift ad 1 C ! 260 ! -
1 !- Thoi gien 1 () ! 4 ! 4
! !- ¥dng d3 2,89, P* st 80 -851! 8 - 35

! 1 =S
! ! i, 04 ! !

! 1- 1 12 B et ! kg/kg ! 2,2 ! 2,5
! - HiZu suft pnén ady ! % ! 98 ! -

! '- Hi¢u sudt ph3n ndy ! ! !

! ! nhom trung + ning s 1 97- 98 ! -

! '- Tiéu heo H2504 IT/TREQ 1 7,9 ! -

! ' (90 - 92 % ! ! !

I 3 1 Hoe tsn 1 ! '

! - »f 1 nuoe/QT 'kxg/kg 1 10 - 12 1 10-12
! - Vailt 45 1%z ! Paong r Shong
! - Thoi gian nos tech ! n ! !

! ! 13n 1 ! ! 1 ! 1

! - Thoi glan oz tgch 21 n ! 0,5 ! C,5

! 1-Taod silan lgng 13n 1 ! n Pot12 - 14 Y 12 - 14
! '-fifu suft nca tach ! ! !

! ! ¢ca& 2 13n t ! 99 ! ¢5
!4 0! féch na0a ! ! !

! - Lniit 23 %z 150 - 5C ! 50 - 35
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%

!
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!
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1

!

1

!
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7 ! Ki2m hoe nhom nhe
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0
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t-Tiéu agso NaOH/REO ! T/T
'-Thyc thu ' %
8 !Nung !
'-Nhiét d3 o °¢
-Thoi gisn 't (a)
9 !Tidu hao dién ning 1Kwh/T
10 [Tiyu hao nudec ! m3/E
11 !Tidu ngo than rT/7T
12 1Ti2u hao nhdn cdng t T/c
13 ! Thyc tiu nhom nne ! %
! Thage tau anom nfag+!
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700=-750
2
26-89
7C-72

taeo)

! 5 !
an - o = = =1
! 15 !
! 15 !
! S
17 - 18 !
f !
' ~ 80 !
! '
! 50 - oC !
! 1 -2 r
! 10 - 11 !
! 93~ 94 !
g !
! !
! !
tt !
! 70 -~ 80 !
! Q,5 !
! 2 !
! 2;5 !
! 96 !
1 !
1 70 - 80 !
! 1 !
! 1 !
! 98 !
! !
! 7C0 - 750 !
! 4 !
! 5 - 5,5 !
! 0,5 !
! 15,0 !
z - !
r ~ T0 !
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1 - Da nsaién atu XU 1y thﬁy luyin 3u¥ng tina d8t niém
YEn gnﬁ %ng szit Sunfuric vs d3 xac dino duxc higu suft ohén
Auy 3 ohnoag tri nonidm trin 98 % & cae thing S8 : nnift 28
5h8n ady tréa 200°C, tudi gian phén ady 4 zid, ti 12 axit
snfuri (92 ;) tréa quing tinh 1a 2,2, ndng dj exit Sunfuric:
. L

c
o . - . -~ - ) i . oA _ ? ) ~
30 w. bDOng taol da ti&n asnh thi nghidm B3 > xuong thuoy luyén
a . e oA .2 s e ~
T uyfa cipo hi&u sudt pudn auy ~6C jo o nniét <f 150%¢2 .
8 ( o

- . T ~ N . -~ -~ w
n % gio, ti 18 sxit sunfuric ( &% - 30 %) trén quing

~- =) - s ” .~ 4 I PR .
2 - D ngnién cuu dinh huong o2k2n huy guing tinh d8t hiénm

& nhiét d§ cac bEng axit Sunfuric va xac dina dugc ring, &

diBu kién truoe luc phin kiy sunfet sit thana Oxyt st cho

hifu sudt ~ 90 % & ty 1€ exit Sunfuric (92 %) trén quing ls

1,2, thoi gizn phdn ady 3 gio. Con & nhift d8 trén 600°C cho
S

uft nao non 70 %.

3 - Da nghién cxu & quy md pnong thi ngaidm va quy md
30N téch nhom bgng phauong phép sun{gt kép bgng ngtriclorus
va natri cscbonat. Khi dung nstriclorus, tifn hsnh & diBu
xién ndng d Natri clorus 18 g/l dung dich nghidn cdu & nhiét
50 - 55°C, cdn ‘dung natri cacbonet thl tién hann & ndng dd
nstri cschbonat 16 g/l dung dich nghién cuu, nanidt 4§ 50°C.
Dong thyi khi trung hos dung dich sad k€t the sunfat kép dé
tach sft vs thdéri e¢d thé dung esmoni hydroxyt vs pH cudi cls
dung djch 1 - 2. '

he - 1 ? . A - ~ ~ N i
4 - Tu cec %€t qus nghién cuu néu ra trén cho théy .rang,

>

co thé dung pauong phép axit Sunfuric d& tady luyén quing d&t
0i&n Y&n phu ve tifn nmhn tach nnom bing pawong pnep sunfat

k€p bi vi hidu suft thu adi & csc cBng dosn trong luu trinh
dBu cgo, ddng thaoi san onAn Oxyt nnom nang va trung thau duoe
cs ti 18 clig chiung trong ds cao. Jhung nhuge iiém cla pauxong

N i . . » °
dnap la zni vai hoa ch

[4]

t tuong dfi 1om, dic bidt 1ls lugng

. s -
8n0nisc G Truni nca.
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MO BAU

Trong nhimg niim 2An ddy cic npuyén 16 dit hiém (NTBH) cO 46
sach cao npay cang chiém mét vai  tro quan trong trong nhifu [inh
vye khoa hoc ,  ky thudt va sdn xuadt. O nide ta , trt lugng NTBH
kha 1 va da dang . M3 Nam Nim Xe, ROng Pao giau cdc NTBH nhe |,
md Yén Vhi giau cac NIDI niing. Vi vly , viéc khai thic va ché
bifn quing NTRI dang dwge quan tdm dén.

Hién nay, & ma¥e La cic NTBH riéng ré chd yéu duge difu ché
bitng plafmg phap k6L tha phin doan,  oxy hod kh¥ chon loc. MGt
higne, nhd ¢he NTBI ¢b d6 sach cao dige diu ché bing phuong phap
trao (08 jon. TY  ndm 1988 phuvmg phap chiét bit  dau duiic nghién
cir 07 phin chia ciac NTRH . So v(¥i cac phuong phip khac,  chiét
phiin chia cic NTBI b mdt sO wvu diém : - d€ t‘u déng hod, df trién

ki mé rdng sdn xudt, hi¢u qud kinh (& cao, ..
. Y

Y o L > N A . 1
Phan 3 oda 48 13 KC 05-18 " Phiin chia Meodvm va Prazeodym

L1}

Lrén hé chidt nhidu bic thude Chtemg trinh c.’i'p Nha nude " vit

"

Lidy mdi ca nhimg nhiém vy sau:
I. Xdy dung  quy trinh phiin (:'hia fr va Nd l)e‘i\ng phuong phap
chidt
2. Bidu chd mdt 88 sdn phim oxyt NIPII ding dé nghién ¢y
chd 190 vat 1i¢u mdi
- 120 kg TLazoa (99%).
10 kp Nda(ra {V8%).
- 2 ke PreOrr (98%) .

3. Ched Lgo hé chift 64 hiic, dung tich m8i bhc 2 1it.
1 A
e 1. TONG QUAN TAT LI

Trovve  khio Lién  hanh  thye hi¢n  cac nhiém vy cda dé tai,

’ A - n Y - at ’, v, ‘A ¥ . ? Fi
chine 187 a4 1im hidh chc tar Tig¢u O lién quan dén che phuong
phip pbhin chia c¢he NP g5 dwrie chng b trong Chemical Ahstraet

cha i [hime | nfim 1m0y
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Theo chc tai liéu hién 0 /1 = 12/, ngwii  ta thudng chia
cic phuong phap tach cac NTBIE ra 3 nhém. NhOm thit nhfit dya trén
hod Lri dji thung cha mdt s8 NTBH. Nhom thit hai si dung nhya
trao d0i ion . Nhém tht ba st dyng cic tac nhdn chiét.

i. Phiin chia NIBIL_bing_phuong_phap oxy_hoa- khit chon loc.

Phwamg phap nay dya  trén khd niing chuyfn mOt s6 NTBH vé
mrc hoaA (rj dj thudmg @ +2 ( Fu, Sm, Yb) va +4 ( Ce, Tb, Pr).(,)
mitc hoa tri i thudng, cac nguyén t6 niay d€ tach khdi céc NTBH
khdc va nhAl 18 Ce (1v), Fu{il) vi ching bén trong dung dich
nwe.  Trong  thye té , phuing phap oxy hoa khit chon  loc  dwic
ding ad thach Ce, FEu, Sm va Yb. Ce la nguyén t6 chiém ty 1& phin
Leam  16m phAl  trong quing chifa NIBH . Vi vdy, trang cac quy
trinh cong nghé phin chia NTBIL ,  ngudi ta thudng tach Ce & giai
doan dAulién biing qua Lrinh oxy hoa Ce(I11T) thanh Ce(lV) va sau
36 s dung cac  phuong phap khac @€ tach Ce nint phumz  phéap két
tha /1/ , phumg phip sfic k§ trao d8i ion /2/ phuong phap chiét
v(i Teibutylphotphat (THP) /2/ ,. Fu la mdt trong s6 nhitng NTBI
cO gia tri nbAt. MAu et cac phudng phap tach Eu (it hdn hop NTBHII
d¢u dya trén qua  trinh khit Eu (1T11) thdnh Eu (II). Npudi ta
thuding dimg phudngz phap khi-kéL tda 73/ ,  phuong phap kh trao
d5i ion 74/ va phoong phap kln}—chité't /57 .

2. Phin chia cac NTBIL bing phvong phap trao ddi_ion .

Plaring phip nay dya trén viée st dyng cac loai nhya trao
A8i ion 1a chc hap chit hita co cd phan t¥ lugng cao , chita cac
nhdm chite niing khic  nhau khéng hoa tan trong nw¥e va trong dung
ity him et

Nhwrm Lrao d8i  fon jt lya chon vdi ciac NIBH . Vi véy ,
chime Uty qwge s dung véi cAc chit tao phire tan trong nudc.

pd phin chia cac NTRIf, ngudi ta thudng st dung cic loai
nhga Lrao 35 ion Wofatit, Amberlit, 1R-120, Dowex-50,
Xeovarh-225, KY-1 va KY-2

Cudi phttng ndm 40 va JAu nhimg ndm 50, clng véi viée si
dyng  cAc chAt Lo phite  manh nhe  axit Ftylendiamin tétraaxétic
tEIrA)Y Nitrilotriaxétic (NTA)} , Dietylen triaminpentaaxétic

(TPAY . trong |inh  wvye trao adi ion d& phin chia NIBIl dJa cd
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nhimg  bude phat trién quan trong . Trong sé cac phuvong phap sie
ky, ptwamg phap trao ddi ion dya theo co ché didy va s dyng cac
ion  1am chim 1a phuwong phap cd hidéu quad nhit /7 6 / .

Khi tri€n khai sdn xuAt 1dn . phuong phap sic k¥ bi han ché
vi khong thd thue hién didde qua trinh phin chia newge dong Fién
tyc. Vi vdy , cho d&n pay phuwong phap nay dugc st dung chl yéu
A8 dicu chet mdt higne khong 1dn chc NTBH c6 d9 sach cao.

Nhugje i Em k& trén cd thd khic phyc duyjc néu sit dyng phuung
phitp ¢hift . Cho d&n nay. phuong phap chiét 1A phuong phap chd
y(’l:ll done trong cong nghé phdn chia NTBH .

3. Phan chia cac NIDI biing phuvng phap chiét.

3.1, MAL s khAi niém vé chidt:

Chiét 1A qud  trinh phin bd cic chAt gilta hai pha 1dng
khong tron 14n . 8An chdt cda qua trinh chiét 14 sy chuy&n chit
duge chiét Lty pha niy vao pha khiac chita tac nhAn chift qua bé
mil tifp xfic gilta hai pha. Phuong phap nay dwye dung d€ tach mot
hav nhidu  cfiu U L pha miressang  pha hitv  cd khdng tan trong
nmeic khi cfin phiin chia hén hgp cha ching.

Che HTBIL ¢ =8 phéi tri khd 1on . Vi vdy , cac vi tri
phdi  tri oha  chimg con  tréng nhidu  va duwge  1dp ddy bing cAc
lene ey phin W nude . PE Lao kA ning chiét , cAc phin tir cia
the nhan chidt phdi  thay the chc ludng coye nuye & cac  clu phdi

tri hofie & ving hydral  thir ¢fp va tao thinh nhimg dang chiét ky

LA

Nine viy . khi ning chiét cla cic cation phy thude vao hai
e 14 1 Ming lugnp phd 19p hydral va @8 bln cdc  hgp chit tao
thanh  trong pha i cd . Néu ban kinh cation cang bé va dién

tich chmy Iém, hgp chdl tgo thanh cang bén va khd nidng chiét vio
pha bty cd cang Idn. Nhilmg ion nhd ¢ dién tich 1én doi hdi nidng
lwgng 1dn d€  phA vd 1dp hydrat, . Vi viy , khd ning chiét cha
ching midm . Hai  véu 18 ndi Lrén bién d8i  nguge chiu nhau, PGJ
vt e eation khie di¢én tich,  Anh hudng chd yéu 14 do do bén
ctin hp chAt tao thanh . Khi so  sanh khd nidng cda cAc cation

cong dién tich , ¢dn chd ¥ hon cd t&i ning luwng hydrat hod.



Sy phin b8 cha bAt ky chdt nao gitta hai pha d&u tudn theo

dinh vt phin bey :

Ho
K= —— (1)
An
Trong d6 as - hoat 4 cda chdt trong pha hin co.
aa - hoat d0 clda chidt trong pha nude.

’
A

K - hing s6 phy thudc vao nhiét as , khéng phy
thuge vao ndng dd chdt duge chidt va duge BO1

Ly A s e
1a hiing s6 phéin bd.

oot (49 ola chat dige xac dinh bing phuong trinh :

(4]

Ma = Ma + RT Lnaa (2)

My =Mo"+ RT Lnaw (3)
Trong 46 M - {hé hoa.

M’ - thé hoi tiéu chudin.

R - bing s& khi

T - nhiét d6 tuydt ddi.

w r - 'l - ot
£'4n biing bod hoc dat duge khi thé hoa cla hai pha biing nhau

M:\ == Mu b (4)
Ta ¢ o: Ma®'  + RT I.nan = Mo+ RT Lnaa (5)
E+] (3]
Ao Mn - Mo
T g6 rit ra 1 ——— = exp (————}) = K (6)
la RT

’

Trong  thye t& nendi La thumg thay hitng sd K hing hé s0
phin  bd b a8 ddnh gia kA ning chift cla cic tac nhin vi cAc
chat el chidl .

Nlwe ydy . hé sd phin b8 cla cac NTBH duge xdc dinh bing t§
=3 10ne ndng d9 cAc dang chéts jon d4L hiém trong pha hiu o vdi
EBny ndnge 46 chc dang chita ion JAt hiém trong pha maYc:

e

= — (7)

[
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¢ s& phiAn bd D phy thudc vao thanh phén cla dung djch nutrc
( ndng 46 ion NTBIL ,  bAn chdt va nOng d9 axit v8 co sy cb mit
cia mudi dﬁy ' chiit tao phitc ) va thanh phin cla pha hin co
( bAn chAt cha dung mbi hitu co pha lodng, nOng dd tac nhin
chiét...)

Néu ky hidu G 1a t$ sé khdi lugng chdt tan trong pha hin cg
va pha madc (G duge poi 14 s6 phdn b6 ) va E 1a hiéu suit chidt

ctia chidt tan, thi D sé cd dang :

Via) E Va
n=a = . (8)
Vo 100-E Vo
100 . D 100 . G
holic ko= = (9)
Va 1+G
N+ —
Vo k

G 04y Va va Vo 13 thd tich pha nudc va pha htu co tuong ing
trong qud trinh chiét.

Néu 1 dung djch chil tan dem chiét nhi€u 18n vdi Va va Vo
khong J8i hi¢u sufit chiét E'‘cda chdt tan cd th€ biu dién nhy
saus:

100
FE=100 - —— {10)
(14G)"

%, diy n 14 s& 18n chiét.

Pic trung quan trong nhdt cla qua  trinh chiét phin chia cac
NTRI 14 h¢ s3 phin chia B . BS chinh 13 t§ sd gitta hé s3 phin bd
chda hai chat cAn phin chia :

M Cio . Cia
R = = (11)

2 Cia . C20

Gid tri B cing Idm  thi s8 bdc chi€t phin chia cang it .
cong suAl mSi don vi thé tich cda thiét bi cang 18n ,  tiéu han

. . ) .
hoit ehat . nine loving cane 1t Bidn A5 A nohTa 18 1 LA o



Ngoai ra, hé chiét cén hoat déng dugc & ndng d0 cao cla
NTBH trong pha nue va pha hitu vo. Bifu ndy rdt quan trong vi nd
Anh huting dén ning sufit  thiét bj, gidm chi phi v& hoa chiit va
ning lugng . BOng Lhdi , hé chiét phdi dam bdo cac yéu 16 : tdc
6 dat cAn bing chift d& idn , d¢ nhdt cha pha hitu co dd thip ,
3 hoa tan cla tac nhfin chiét trong nudc thip, dung mbi chiét
phdi ¢d nhiét do bén Ma cao, d) doéc hai thép.

3.2. Cac tac nban sk dung trong chiét.

Trong c¢Ong ngh¢é phiin chia NTBH ngudi ta thuong chia
chc thac nhin chift ra ba loai ¢ hgp chit hiu co trung tinh, hgp
chfit axil hiru co va hgp chit bazo hin co.

3.2.1. Jigp_chéit hitu_co Lrung tinh.

Trong s6 cac logi hop chit cd photpho trung tinh quan
trong, nbit 14 cAc photphat (RO)3PO , - photphonat {(RO)2RPO ,
photphin (RO)RzPO, photphin oxyt RaPO .

Trybutylphotphat (TBP) 1a téc nhan chiét trung tinh
Jquge s dyng rong rai € tach cAc NIBH .

TBY ¢d ¢Ong thitc cdu tao :

™~

0O ——') P = 0

"

w ¥ At ~ A ~ ’ ~ o+
Bic tinh ndi bil cda TBP ]a né bén vimg trong cac méi

CaHo - 0

Calfs

Callo - ¢

Lrkmy axit ,  bazd va mdi truomg cd tinh 6xy hod khi manh . Tuy
vy , sau nhi¢uw 1dn s® dyng TBP bi thiy phidn tao thanh
dibyty!photphat va minébutyiphotphat 1am dnh dng tdi 96 sach
cha sAn phiam phAn chia . Vi vy, cfin 1am sach TBP khdi céc hgp
chil nay . THP tan khong dang ké trong nuoc (0,3 g/l), song TAt
d€ tan tronp ciac dung mdi cd dd phdn cyc yéu .

ONHUUC diém chd véu cda THP 13 d6 nhdt va ty trong khi cao
(dzn ¢ = 0,977 g/1) pdy trd ngai cho viéec tach pha. Trong thyc
L& . ngwyi ta thudmg s® dyng TBP pha lofing trong dung mbi: hexen,
benzen, dan hda ..

TBP dwge st dung  rong rdi d€ tAch tdng NTRH |, phidn chia
hai pbdn nhdm ning . nhe vA timg NTPH . Hé sd phdn chia céa cac

MITIE b ted 11 imo eanh rnhan bhdne In Y¥hedne 1.8 « 2 & /7 7/,
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Do d6 e phéin chia cac NIBH cAn st dyng thiét bi chiét nhié&u
bic . Trong hd chi®t ( NTBH - TBP ) , quy luit phin bd cla cac
NTBH AL phitc tap . HE s8 phiin bd cla cic NTBH phy thubc vao
nhidu yéu t& :  bAn chit ndng A0 va thanh phin cha NTPH, db axit
coa pha mae ... / 8 / . |

BGi  vai TBP ,  rdt dic trung la  4nh hudng cda qui trinh
hydrat hdéa , solvat hdéa trong pha him co d€n cén bing chiét . vi
viy , Liy thudc vao sy tuong quan gita thé ding ap - d&ng nhiét
hydrat cta cac chit { Gh ) va sy tuong tac cla nd vdi cac phén .
t¥ tac nhén (Gtd) , cd ché chidt dugc chia lam hai logi :
hydrat hda — solval héa ( Gh > Gia ) va solvat héa hay phdi tri
{ Gh < Gua ).

Theo co ché hydrat hda - solvat hoéa . qua trig.h chiét duyc
Lthye hién nhd tac dyng cda phdn L& - tic nhdn chiét vdi 1dp
hydrat hoa cda chit dién ly. Vi viy, qua trinh chiét sé lam
ting din Jugmp nwdc trong pha hitu co . Co ché nay dic trung cho
qui trinh chift cic axit v6 co ( HICL, HNOi... ) bing TBP. Ngugc
lai, theo cd ché solvat hda, mgi lién k€t phéi tri tryc tiép

gitta npuyén 0 " cho ™ cda nhdm  chitc ndng tac nhdn chiét vdi ion
kim logi hay proton cda axit sé de’i’y ddn nudc ra khdi pha hiu cd .
Cd ché nay djc  trung cho qud  trinh chiét Uran, Théri, Nitrat
NTBIT biing THP. ¢

vi viv , trong hé chift Ln{NO3)a - INO3 ~ TBP qua trinh
chidl o thd hidn dién bdi phuong trinh :

L'+ NOaaT  + 3IBPe =—== Ln(NO3)s . 31BD (12)
Ma' FoNOsa© + TR === [INO3 . TRP (13)

QuA trinh thay th€ cic phin t& nuwdc trong cfu phdi tri hodc
lOp hydeat Lhit ¢Ap cha  jon phitc hydratNTBH b¥ng cAc phan t& mp
da din 1¥ vifée tao thanh phitc chdt solvat ky nudc , d€ dang tan
vao pha hitu eo .

Khi chiét bing TBP tit dung djéh nitrat trung tinh hodc axit
véy ndng d5 1.n(NO3)a trong pha hitu cd tdng 1én khi nOng d6
Ln{NO3 )3 trong pha nu¥e ting va dat  L3i 150 + 180 g/1 khi ndng
dG Li(NO3)a trong pha e dat 300 + 400 p/l

Khi dung 18P, oveav ¢d trong dupg dich NPBH #dn biao hoa va

Y. e at - ’ . . Coe . [y



Oua trinh chidt NTRIT bing TBP tir dung dich 5CN°  t&t hon so
va3i tir dunp djch chita 1 vA NO3 . Tuy nhién, trong trudng hgp
nay . hé a6 phin chia coa cic NTBIT canh nhau nhd .

B lam ting hé 50 phén b va hé s0 phdn chia cac NTBY |,
nhidu (Ac gid da s% dyng cac chidt mudi ddy ( LiNOs , AL(NO3)3,
Ca(NOa )z, NHaNO3) va cac chAt tao phitc (NTA, DIPA).

3.2.2. ligp chidt axit him co .

¢h nhicdu cong  trinh oghién clu chi€t NIBH bing tdc nhin
axit hifv cd . PO 14 chc axit yéu , c¢d thé tgo thinh cic mubi bén
hay cic hep chat ndi phite v@i chc NTBU .

Axit  Di-2-ctythexviphotphoric (HDEHP) la mdt  trong s6 cic
tAc nhin chiét wu viélL nhit hién nay d6i vd#i cac NIBIL

Tinh Iya chon  cda IDENP d3i v cAc NTBH cao hon déi  vdi
TRP . B¢ =0 phén chia trung binh cla cAc NTBIl dimg canh nhau dat

t 2,5 = 2,6 /5 / . HDENP CO cong Lhire hda hoe nhu sau

Caits ?
{fla — 1Y — (Ch2)s — 0\ /()
el — Al — ((hz)e t— ()//p\\ﬂ)
CaHs

HBEIP ¢S 3G nhdt kha cno, vi vy ngudi ta thudng pha loang
btz ¢dc dung m3i hitu co nhe benzen, Getan, diu hda. ..

Trong ahimg dung mdi nay,  phAn td HDEHP  Lhudng tgo thanh
che dime ducte k§ hidu FAH2A2.  Qua tring chiél NTBH  biing HDEHP
duge hidu difn bdi phnamg Lrinh

Ina”' b 3{2Azy == Ln(lAz)s0 + Ol (14)

HE s phan b3 cha NIBH t§ 16 thudn bic ba  vdi ndng dd cha
tac nhdn chidt va t¥ 18 nghjch bdc ba vdi ndng 4o n.

Frong cong nghé phin chia , ENP dyoc s¢ dung dé tach l.ﬁ’ng

NTRIT |, phin chia cac nhdm va timg NTRI riéng ré.



1 -

Che NTPH phan nhdom niing cd hé  s8 phdn  bS &t 1dn trong
MOENHP Ay FIA Ehdn cho qua trinh gidi chi€t ra khdi pha hity co.
e 8 piAi chiét, cAn s dung dung dich HDEHP lodng va axit vd co
cH nong 46 cao. Vi oviy ham lwgng NIBH trong pha hiru co nhd
nAng suAt (hAp ., Lidu hao axit 1dn

RE va & kiém hon ¢d 1a chc axit cacboxylic ( cd chita
nhdm - Ccot ). Cac axitl cacboxylic mach th%ng cd 46 lya chon
Lhip A&7 vvi  NTPI { hé s8 phan chia khdng qua  1,4) va chi duye
st dung Lrong cOng pehidp ad tach téng NTBIl. CAc axit cacboxylic
phin nbanh foai versalic ¢d d6 Iya chon 1on hon  so vdi axit mach
lh%np . Axil naphthenic (Ci2-Cira) b gia thanh thip hon va do
lya chon Iém hon so vOi axit mach th%ng /6 /.

PE chift che NTBI bing axit cacboxylic cfin cho kiém pha vao
nue . Hpi ta Lidén hanh nhe sau : dAu tién difu ché dung djch
¥a phong  Nabri {( tac dypg gitta dung dich NaOll va axit
cachocy licizan db dung dung dich xa phong  difu ché duge d€ chiét

NTEN >
K
bia’ 4 2(NaR)e === (LnR2)o + 2Na. (15)
& dav R 13 pde axit cacboxylic. "

3.2020 Hap chil barza hiru ¢,

Hhin chung cdc hap  chdl bazd hitu o dwge  s& dung trong
cong nphd phin chia NTBH so v@i cac tic nhan  chiét khac . Trong
8 ady L cAce mudi oaxil bde 4 thame  dwge sU dung nhidu hon cA.
K&T hup s dung midi o amin bic 4 vdi chAt tao phirc (EDTA) , ¢d thé
dot ege B =G phdn chia khd cao ngay ca déi vdi cip khd phin

chin nlur Md — Pr

LI lﬁuﬁhug phap chiét 1ién tye ngude dong .
e phan chia cic NEBH bilng phuong phap chiét ,  trude hét
cAn chon hd chidl tac nhin chiét phuong phap trién  khaij
(i ddog bay ban ngge done Y, dang thidt bj  chiét (khudy -

4 » n 1 P Py
ang . dia, Iy tam. . .Y va ar 40 cong neghé.



Khi phin chia cac NTBH hoa tri  (+3), ngudi ta thuwmg ding
phucing, phap chi®t nhifu bic. Trong thyc té',ph(")’ bién hon cid 14 hai
quy Lrinh chidt: nguwge dong va  ban ngugc d(‘)ng . Qua trinh chiét
npitde dong v cAp 1iéu (hdn hgp phdn chia ) vao phin gitta thiét

bi chiét 18 phuong phap chi yéu ae phan chia lugng lon NTBI .

P& Lach lwang  nhd NTBH, cb thé diung quy trinh ban ngugc

dong.
cac Lthidt bij chiét lién tuc ngwgc  dong hoat ddng theo sd do

o [T e [ e [ Jorwm [ fx=e
i co
1 2| |3 " |
ol x| x| e, xe  |dhe i

linh 1: S0 d6 chift Jién tyc ngude dong nhidu bic.

Theo st d8 nay , qua Lrinh chiél dugc thye hién nhue sau:
Pha mKte chi¥a hdn hgp phin chia duge dua vao bdc chiét 1 va dua
re & bde chidt n .Pha hity co dwge dua vao hé & bde n di chuyén

nowde chidu vdi pha e va di ra & bic chiét the 1.
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ua trén s 08, cO the tinh  chc Lhéng s6 cha qua trinh
cone nehd chidt 1idn tve npuge dong ntwt s6 bac |, ty 1& dong chdy
cha cac pha him oo v vd o dé dal  duge d6 sach  c¢dn thidt cha
san phi,

frong cdonp nghdé  phiin chia NIPH cac  béc chidlt dugc bd tri
Lhinh bin khoang - khoang bao hoa y khoang chiét phéin chia ,
Khoong eftn va khoang gidi chiél

YoAL che loat Lhiélt bi chidt .

Tonge ttan vé cac loai thidt bi chiét aa duwgc  trinh by kha
dAy dt trong cong Leinh / 11 /. V¢ co bin , thi€t k& cic thidt
bi chidt 1ién tye ppwge dong nhidu bdc dfu dya trén nguyén tic
nziin kKimAv - ngdn ldng . Cho aén nay loai thidt bi nay dudc ding
ronge rAT nhAt a8 phin chia NTBI trong nong nghiép .

Mt vy,  sau khi Uim hidu cdc tai Tiéu dd cong b8 cd 1ién
quan A8n cong neghé phin chia cac NIpH ¢d b€ rat ra nhimpg k&t
ludn saus .

»

[ Trong vong 10 ndm pin ddy ,  mic do sG ¢bng trinh nghién
ciri trong Tinh vye  oOng nzh¢ phdn chia NIBH dude cong bd kha
nhidu . song cac phuong phap chiét va phuong phap trao d8i ion
vAn ddop vai Lrd chi) véu. 7

2. Nhidu loagi  dung mdi hf}; ¢ khic nhau  dA duge ding &
phiin chia cac NTPIT bing phitomg phap chiét song  hai dung méi
chinh Tiric 1ridn khai stt dung & quy md sAn  xudt 1A

tribntyiphotphat (TRPY vad axit di—(2—etylhexyl)—ph()tphnric(llhl"_!]}').

A

Tuy nhifn L 5B Lhdne «8 kY thuft cla qua trinh chidL NFPBH
con chim divic edng hiy dAv .
YooY tridn khai cong nehd pbdn chia NTBH & quy md sdn xudl,

(i b dirte ding rdop 1ai 1a Lthiét bj chidl lién Lyc neude

dong . nhidn bie.
X C phat L nhime k&t ludn ndi trén v chung (81 04 quydlt
dinh chon phirmg phap chidl vdi 1w trén hé chidét 1ién Lyc ngagc

' . “ ; . , . . .
done nhifo hic 38 (ridn khaij phin chia cAc NI La. Pr va Nd.
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e 11, PIVONG DHAP NGHIEN cu

1. Hod chit:

hung djch mudi nitrat NTBH dugc difu ché tY cac Oxjt tuong
tmg co dd sach 99,9%.

Tac nhin chiét duyge ding 1& TBP va HDEHP do hdng BDH  sédn
XAl ¢d d6 sach 97% - 98% . ndng 0 TBP va HDEHP trong pha hiu
co dinge Linh theo (P 18 phdn trim  theé tich . chdt pha lodng A
diu bda { phin doan ¢d nhidét d8 s6i I7_()"C + 210°C ).

e hoa chAt  khac ding trong  thi nghiém thude Joai P hodc
PA.

2. Phuong phap pbin tich .

Phirome, phap chudn  dd thd tich xac djnh néng d§ NTBI bing
rPAa v chl thi Arsenazo 111 ¢O d0 nhay cao hon va chinh xac
hem so vdi EDTA. BE xhe dinh chinh x4c diém tuong duong cda phép
chufin 46 . phdi dong dung dich dém axit cxétic nalri axétal cd PH
khite: nhau d8i vii cic NTBH kh:'ui nhau, B3i vdi cic NTBH nhe ,
dong dung dich d8m ¢6 PO = 4.2 ,d6i v cac NTPIT phin nl16m trung
gian va ning ding dung dich dém ¢od PH = 3,8 .

Thanh phdn NTBIH  Lrong hén hgp  va trong san  phidm phan chia
dse xace diph bidne phuvmg  phap sic k¥ trao d3i jon v&i dung
dich e oo phite,  amdni - @ ()xy&:ﬂ)utirat.

1 sach oda =2adn |vllﬁ‘m {(Laz03, - PreOr1, Nd203 dugic phdn tich
hiine  phwemp phap  1CP tai Frung tdm  Dich vy phin tich va thi
nehidém  ( Thanh phd U3 Chi Minh ) vA khoa Hoda v& cd, Pai hoc
BAach khoa Monchen (CHILB Pl ),

3. g phap xac dinh hé s8 phén bo b.

(mA Lrinh nzhién ¢t chidt dude tién hanh trong phéu chiét
dune Lich 15m]. soml. The tich bai pha bing nhau. Thdi gian dat
cAn Ditng 5 phit. Sau khi phian 1dp ,  ndng d6 NTBH trong hai pha
At <A dinh Ding phoong Pll-")p. chudn dé v DTPA. Pha hiu cd
e i chidt 5 14n hing dung dich 0,1M HNOa.

HE sG plving bd duge xAc dinh bing L S8 ndnpe 46 NTBI hode

hing (3 <8 hogl Jd6 cda ddng vi phong xa & pha hiu co va pha nudc.
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¢ s& phAn chia B cha hai NTBH cdn tach duge xac dinh bing
1% s6 hai hé s0 phin b3 tuwong Ung. Trong qua trinh nghién clu
ching 16 thuong chon B> 1. Do vy , B béng t¥ s8 hé s phin bd
NTBI dude chift nhidu hon so v@i  hé s8 phn b8 NTBH dugc chiét
it hon.

4. vhuong phap tinh toan s6 bic cda thi€t bj chiét.

Trong cding nghé phin chia NTBII , nguwdi ta thudng s dung
thi€t bj chiét lién tyc ,ngwjc dong, nhiéu bdc . €& 3 phuong phap
Linh toan s6 bic chiét :  Phuong phap gidi tich , phwong phap
pidi tich — a8 thi va phoong phap d8 thj. Cac phuwong phap nay
déu ddn dén phuong trinh tinh s6 bdc chiét (n) :

A
g} a-(—) (a-1n|
D
n o= (16)
D
g (—)
Xo A
O dhy q = — , Xo , Xn ~ thanh ph&n dung djch pha nudc ban
Xn ddu va & bAc cubi cong (n).
Va !
A= — , Va, Ve ~ thé tich pha nudc vA pha hitu co.
Vo

hé sd phin bd clia NTHH.

~—
|

Chiing ta hiy xem xét quA trinh phdn chia bai clu td A va B.
bung djch ban ddu ¢d chita cflu t¥ A va B dwic dua vao hé chiét
(hinh 2) :  Gid thi¥ cfn t¥ B tao thinh v&i tadc nhin chiét hgp
chit ¢d khd  nidng chi€t 1Ot hon v@i cBu t¥ A (Ds >> Da) . Dung
phimg phdp cAp  1iéu nho trén cd th€ tdp trung vao pha hitu co
toin b3 chdt B . Tuy nhién , khong chl cfu t& B ma ciu td A cing
«_-hll.vé’n sang pha hitu  cd . Vi vy . raflinat (dung djch nu¥c sau
khi chidt ) ¢ thé sach d8i véi cHu t¥ B, nhung chu td A sé

~ ’ + v a7 = Al roe A
khong ke tiach hoan toan . PE  khic phyc nhugc didm ndi trén )

L e - A, ’ 1. 4 -
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—
- Yax ; YBx
, Pha huw cd -
Pha nuoc | Flegma
—_———2
il
Pha nudc

T dd i dha

ha hudw o8 XAz X |y |
Rafinal ,R
1 X:rz 5 XBa

Pha h@ co v;‘to

Hioly 2: So d8 chiéit Hinh 3: S0 d8 chiét
khdng co flegma. cd flegma.

S d5 chift vdi  Flepma ( dupg dich ding rla pha hitu co sau
khi chi&l ) dwge trinh bdy trén (hinh 3).

Trong khoang T 1a khoang chiét,hfi‘u nhe tdt cd clu td B, tép
trung vao pha hite cd ( D >> Da ). Cing v&i chu tir B, con co mbt
ugnge dang, k& cAu L A chuyé’n sang pha hitu co.

Trong khoang 11 1a khoang rlta,  flegma (thudng 14 nudc hay
dung djch chit B) sé ria cAu t¥ A ra khdi pha hitu co 1am cho ham
Iwing ciu L A Lrong sAn phfim B xubng  tdi mirc thip nhdt . T4t
nhi¢n ,  mdL phin cAu tir B cling bj rira theo, ohung phfin nay sé
dute dua trdt Tai khoang 1,

BE thu dude san phim phin chia cé 44 sach cao, cén chd v
cac difu kién sau:  TAc nhAn chidt {pha hiu co) dva viao khoang 1
khong dinde chlda cAu U B ; MMegma dwa vao khoang I1 khdng duyc
chifa cAu LY A, Nha véy, trong khoang I cAc théng s8 k¥ thuit sé

ikde Linh theo qua trinh chidt cda cdu t¢ B Trong khoang 17,
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Trong so 33 c¢6ng nghé phdn chia , cfn tinh todn ca cac
théng s8 cda quid trinh gidi chiét clu td B & khoang 111 14
khoang gidi chiét

4.1. Khoang_chiél.

pE Linh s8 bic khoang chiét, ching ta gia thidt » Ssau khi
ra khdi khoang IT d€ vio khoang 1 , flegma c¢b thanh phin gidng
thanh phfa dung dich d4u . Khi dd :

Xni1 Va + Vr

q = ; AI =z ——— {16)
Xnr Vo
S0 bAc 1§ thuyd dugc  tinh theo cbng thire (16).

. . a’ at-
Saun khi bhifn ddi ta o :

A
g jar(l ~ ——)
Dn
ny = (17)
Dn »
lg{-—)
A1

Gia Lri n cling cd thé duge  x4c dinh bing phuwong phap dd

thi (hinh 4). .

i
- f =)

.)/s—f)\I(x—rb —I—BR)

_ X

TBr X sz




Phwtdog trinh duong [am viéc:
Yo = X1 (Xa - Xar)
S8 bic duwge tinh trong gidi han Xar - Xnr
4.2. Khoang rl}’a,
ho lam nghéo cda pha hitu co duwge tinh theo cbng thirc :
Yar
qry = ————
Yair
trong 46 ,  Yar - ham lugng cdu td A trong pha hi cd & phin
du khoang 1T (tuong dng vdi phdn trén cda khoang 1)
d sai s cho phép , b the vidt
Yar = Da . Xax
Nhe vhy Da . Xar
gry =
Yarr
K diy, s& bic tinh theo ¥ thuy&t sé bj gidm di mOt don vi.
S0 bic (¥ thuvél trong khoang rita duge tinh theo chng thirc (xem

phin gidi chif ).

A Da . Xax Da
(=" = (— ) (] -~ ——)
DA YaTT Ari

4+ 4 . A
San khi bd chinh sy gidm bic . ta cd:

Da . Xav Da
te] (—————) (1 - —) |
Yarn At
ney = +1 (18)
Art
e )
.Da

’

56 bic khoamp  ria dwge  xAc dinh  bing phuong  phap d8 thij
theo phuong trinh dudng 1im vide:

¥Ya = Yarr + xrr . X
va dutmg cin bing

Y = [{x) nhdn et thye nghiém ( hinh 5 ).
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_—
Az - . Y= f(x)

Hinh 5. Tinh n Lrong khoang ria
’
SO bdc dwge Linh trong gidi han Yar - Yari.
4.3. Khoang gidi chiét:

2
So J0 gidi chidt duwge trinh biy trén hinh 6.

--.~_..___'y£_,,,, _L Y2 ” 1-1,2’3_:,1, k_z_"i’_,,
 lufy oo
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P3i v@¥i qua trinh chift , ching ta c6 phung trinh :
D A

)" =1 -

)y D

{

) (19)

Gidi chiét 14 qua trinh nguge lai v3i chidt , vi v8y cé thé
coi pidi chi€t 1a qua  trinh chi€t tit pha hitu cd@ sang pha nudc .
Ta goi nye 1a pha " hitu ¢ " va him cd la pha " nudc " .
Khi a4

X' =Y ; Y' = X

A
]
n
n

X Y D
Thay cAc gid tvri nay vao phuong trinh (19):

A D
( "= an (1 - ) (20)
)] X
*» Yo
Trong (o qrer = ——em
Yo

Plwasng  Lrinh (20} cho phép tinh todn cdAc théng s6 cha
qua trinh gidi chiét .

83 bAc midi chift dwge xAc dinh bing phwong phip d3 thij.

Theo phihig trinh cln bing vt chat :

Vo . Yo = Vo . ¥Yn + Va . X1
T = Yn + X.XI
Mmtti dang uﬁu;quét:

Y = Yn + )\.X (21)

Thit  ty xAy dyng =8 biic gidi chi€t clng gidng nhv qui

Lrinh chiét (xem hinh 7).
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v b
y:yﬂ + A X
o = D x
4
Yo
Y, 2
o
o = " *
X 2 X
X 4
»

fiinh 7. Bidu dién qua trinh gidi chiét bing 48 thij.
A r 1
cans 11 KET QUR NGHEEN €00 VA TRIEN KAl
]

[.Mphién cir dnh hwtmg cba mdt _s6 yéu t& dén qua trinh chidt NIBi
1.1, Aunh budng cha ndng 106 axit.

e ko sAt Anh heding chio ndng 0O NNO3 Lrong pha nuic ddi

vili hé =5 phiin b8 D cha chc NIBH  trong hé Ln(NO3)a - HNOa - TRP,

chiing 167 d4 Lidn banh thi nghiém trong nhing difu kidn sau day :

pha made chitn O01M NTBIE vA 0,2M —  12M IINO3. Riéng d8i vi¥i Eu va

152,154

Tm, pha nede chite mdt hing nhd che dng vi phing xa Eu va

I“"'l‘m shn xudt tai vién nghién cirn hat nhin Pa 1at.

Phi it co Ta TRP T00% . ThE tich pha nue va  pha hilu co
dfn bitng Sml. Thdi gian chift § phit . Sau khi chiét . ae phin
pha ,  tach pha maic khdi pha hiu cd, xac dinh ndng dd NTBU trong
pha mtc vav pha ite co biing phuong phap  chufin dd th€ Lich nhe di
néu & mpc trén L NOng d0 HNOa  cAn bing trong pha  nwYe duge xéc

. - J . . .
Finh hane phlitme phin chnfin A8 oo dich Mardt o8 TS ST I
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10

° 2 4 6 8 I 12 [HNOy), M

Hinh 8. S¢ phy thudc hé’sd phin b&é D cla mot 38 NTBI
vao néng dd 1NO3  chn  bing trong pha nudc

khi chift bing THP 100% .

4 ' ~ " - 3 A - .
O vong ndnp 46 HNO3 nhd hen 2M qua trinh chidt cac NTBU
hén Lri 111 xily ra theo phuwong toinh :

1: -
Loy gmy  F 0 3 NO atay b ITDP(hey &= 1n(NO1}3.3 TBP(he)

Theo pliding trinh nay khi tang odng dd HNO3  trong pha
nuYie cin bAng chuyén dich vé phia phai | tao thanh hgp chAt
ivge chidt . Vi vy ,  khi ting ndng  d0 IINO3,  he¢ s& phan b D
ting.

Khi néng 3@ 1NOa tdng (o 2M dén 9M h¢ s3 phidn bG cda cac
it adn day (ot va Ma' ) gidm xudng , cla et (dai dién chn
MEIL Crnng pian) bAo plnt khéng 467 ,  con cta '’ ( dai dién cho

I phin nhdm ndoeg) Lang 160,
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S& di cd hién tugng nay la do trong vung ndng d0 [NO3 tir oM

Jén 9M , ¢ sy canh tranh gilla Ln(NO3}s va IINOs @€ tao hgp chat
F N 7 LY ‘Y LY I LY [

solvat v TP . O vung néng d& nay cda HNO3 qua trinh chiét

4 - r . A‘ 3+ r
HNO3 canh tranh v&i qua trinh chiét Ln”  theo phdn img :
HNO3(n) + TBP(hc) <= HNO3. TBP(hc)

Theo chifu ting cta s6 tht ty nguyén t¥ khd ning tao phirc
’ . 3 " Ay r Y
cba cac ion In ting 1én va do d6 sy canh tranh chiét cta 1INO3

A . 3+ ~ . \y
d5i vdi cac bLn' cling gidm dan

Khi ndng d5 1INOa cao hon 9M, trong pha nudc tdn tai phitc
e In(NO1}3+x. Phitc nay chi€t vao pha hitu co theo phin ing :

IxIn(NO3)Y3sx(ny + 3 TBP(he) === HxLn{NO3)as+x . 3 TBP(hc)

Khi ndng 0 HNO3 thng , phirc anion tao ra cang nhifu va qua
Crinh chidt o' dudi dang 6%&0 anion cang manh . Do d6 , & ving
nOng d6 MINO3 cao ( > 9M ), hé s8 phin b8 D cta cac Lot ting 1én
khi ndng INO3 ting

B¢ khio sal sy phu thujc hé s& phan b6 D cla céc NTPH vao
ndng 06 HCI trong pha ma%e khi chi€t bing HDEHP , ching t6i Lién
hanh cdc thi nghiém trong diéu kién sau: dung djch NTBH O, IM dugc
pha trong HCI ¢6 ndng 36 khic nhau . Pha hitu co la HDEHP 80%
trong dfu hod . cac didu kién khac duwgc duy tri nhe & muc trén .
Nong 30 NMel  cdn bdng trong pha nuc duge xédc dinh bing phuong
phap chuan 46 v dung dich NaOH v&i chit ch! thj metyl da cam .
Nong a6 1IC1 c¢fin bing duwge khdo sat ty 0,2M dén 10M. Cac NIBH

3+ 3+

\ A . r 1 3+ 3+
dige dung d¢ nghién cov ja Y, Fu , Sm

3+
y Nd Vr'\l IL.a
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o oan KK . . a - . ,
U diy, Y dat di¢n cho cac N'BH  phin nhom ning . K&t qud

thire nehidém Juwoe trinh by trén hinh 9,

R

-2

)
minh 9, sy phy thede [p) vao g / HCI Jtny  khi chift bing
HDERE 80% trong dAu hda .

T hinh 9 ta thiv | khi ndpg  d6 HCL cln biing & pha nuic
Phne tir 0,94 980 10M,  piA Lri D gidm din va dat giad trj cyc ticu
& vimg nOng 34 11 cAn bing LY 4,5M dén M sau  do D ting 160.4
ving /G Jeay Lhip { < M ) hé Sélphﬁn b6 D cha chc NIDI gidm
manh khi / HCL Z¢ny Edng. Sy phy thude  1gh vao lg / IICL /(n) gfin
nhee 1 tuyfn tinh o vdi he s8 gbc = 3. Khi / HCI /iny ting lén
tritn 4M cac dwmpe cong déun cd cye  tidu . Sau khi dal gia tri

. A " Y Y ’ -
cufe Lifto h¢ =5 phiin bd D cha cAc NTRI tidng 18n khi / 1CH f(ny
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Hai nhanh cha divng cong bidn didn sy phy  thude e viao
e/ HCT Zeay Khi chiét cAc NTBU béng IDEHP ¢ (h duye

i thich hiing hai ed ché chiét khac nhau

ki . b n o ' r N RE
a0 virng ndng A5 1101 edn bing thip, cac ion  In trong pha
nrde tham gia phdn (g vdi chc phin t& HDENP  dime a0 thanh cice
’ r . W 1
hetp chit ndi phitc . Phdn tme chiét xAy ra theo phuomg trinh sau

3- + +
(3=x3 + XH (n)

Iy + xUM)zcney == TIn(lA2)s

& JAv, (HA)2(hey k¥ hig¢u phin t& HDEIP & dang dime, (n) va
(he) 1A kg hidu pha mate va pha hitu co .

a viing ndng 46 1¢1 cln bing cao, hé sd phdn b3 D dat gia
tri eye Cidu,  sau 46 tdng 1én khi / HCI /(ny tdng . Bifu nay
dwie pidi thich bing sy thay d8i co ché chiét . Khi ting ndng a%
teel e che ehidt Lao hgp chAt ndi phic chu_vé’n sang cd ché tao
hip chat sodval, tvmg Ly nhwr khi chiét NTBHH be‘fng TRP:

*

2 N
l.n(“) 00T ay + m(BAY2(hey — ENCTy 2m(1A ) cney

Trong trwmg hop  nay chc phAn & HDENP thay thé cac lutmg
ce e trong cAu phdi bef ¢ 1ién k&t cho-nhdn hinh thanh gita
axv cOa nhdm =0 ¢d doi didn ¥ ty do va cic ion NTPH cO chc quy
dao d va [ con Ledng . Theo co ché nay khi ting ning dd ot
cAn bing chuvén dich ve phia phdi | tao ra dang  hgp chdt dwic
chift va 1im cho hé s6 phin bd D ting 1&n khi ndng dg HCI Lang |
T hinh R ta thdy , & sia trj / e /(ny khong ddi |, hé sO phan
b D ting khi o8 Lhir O chia cac NTHIT tang .

B¢ khdo sit didn kidn t8i wu nhim tach 2 phn nhdém NTBH
Lrong pinn va nhe chiing t61 dA tién hanh (i nghiém tach Sm
Khavi M (0 hai naovén (8 bidn  cda hai  phin nhom nay ) Ly mdi

Lrarng HCT vy NGO . KEL qud duge trinh by trén bang .
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BAng 1. Anh hudng cta ndng dO HCL va HNO3
trong pha mayc dén giad tri Bsm/wa
khi chiét v&i HDEHP.

_1
_

NOng, 36 [C1 cén bing 0,37M 0,50M 0,67M 0,98M

Lrong pha nudc

T | l
| | |
| | |
| | |
S S S A R R
Sm I Nd | Sm , Nd ' Sm | Nd I Sm I Nd
9,02| 1,49]3,95|0,68|1,44|0,36]0,45]0,23

HE 50 phéin bé N

—_———

[ | | | | | |
1 | l
11§ 8 phan chia 6,17 | 58 | 400 | 1,9
Bsm/na I _I |
| | |
! l !
Mite 40 chidt, % 75,2 | s9,5 | 40,1 | 24,6
! } |
— ! |
'Nﬁng 1% 1INO3 cén bing 0,39M ' 0,55M I 0,68M ' 1,00M
trong pha nuoc I I I
! | 1
1 | !

l l T l
sm | Nd | sm|Nd|sm|nd|sm|Na
6.70]1,22|2,93]0,57|1,54]0,39]0,64]0, 28

& =6 phin bd D

—— ——— e —— —

o — T E— — ——— —— — T—— —— — —— — ——r —— — i — — A—— —— — —
hr s ——— —— — L —— — A —— —— — ————— — LS, —— ———— ———— . ieif— — A—

N | I I ! | ; i
| 1 s8 phan chia sag | 5,14 | 3,95 | 2,28
I Bim/na , l ,
| | | |

! l I
| Hic a6 chiée, % 0,4 | 50,3 | 42,0 | 20,7
L. | L I

T¢ bAng 1 ¢d thé nhdn thiy & ving ndng d6 axit thip (" 0,4M),
hé s6 phiin chia cap Sm/Nd vﬁ'm&c dd chiét dal gia tri cao . Sau
khi chiét phin nhdém trung gian (Sm = Tb) s chuyéh sang pha
hitu cd con phan  nhdém dAL hiém nhe (La + Nd) sé & lai trong pha

mide . Nlwe vAy , cd thd tach riéng 2 phan nhém NTPH nay .
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7 5 n . o n ' P .
1.2. Anh hudmp ndng, 4O NTBI dén hé s6 phin_chia cda ta,Pr,Nd,Sm.
Neoai dnh hufng cha ndng dd axit ,  cln dén  Ang huwdmg cta

ndng 46 NTPIL dén hé s6 phiin chia (xem bdng 2,3).

Bing 2. 116 80 phan chia Pr va La trong hé

L.n(NOa}s - 0,2M HNO3 - TDBP.-

r i I i 1 | | 1
| none a6 wren | 45,1 | 16,3 | 190,4 | 273,2 | 319,1 | 04,2 |
| e | | | | | |
| | ! | ! } | |
| presin | 272 2081 | 2,97 | 2,99 | 3,05 | 3,06 |
| | | | | | | |
L l | ! I 1 i I
Bang 3. NI¢ s6 phin chia Nd va Pr trong hé
Tn{NOa)s*~ 0,2M HNO3 - TBP,
oo I T 1 i ; 1
| wone a0 ade | o200 | nie,0 | 216,7 | 279,1 | 352,4 | 61,9 |
| nidmp | | I | | |
S A A S —
| Puasee b otoe | v | 133 1,39 1,43 1,47
| | | | | | | |
b { I } i ! I |

T bAng 2,3 ¢6 thd r0U ra két ludn @ Qua  trinh phin chia
che MIPH nhe cln dige Lidn hanh & néng d6 NIBII - bdo hoa trong
pha e sao cho  gid tri B G0 1. Trong truwmg hop phdn  chia
¢ip e o= La, ndng dd NTPN trong pha nue khodng 400 g/l ([%23,0))
Lrong 1y hop ehdn chia ciip Nd -~ Pr khodng 450 g/1 (B = 1,5).
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2.Trién khai phdn_chia cac NTBIl La, Pr va Nd.

2.1, Tach La khdi cac NTBH:
Hién nay, viéc phin chia cAc NTBH phAn nhdém nhe thuong
Mitc Lién hanh theo 3 giai doan @ giai doan dAu - tach Ce khdi
che NTRIH,  giai dogn 2 - tach, lam sach La khdi cic NTBH con lai
va giai dogn 3 - phan chia Nd va Pr. Trong ph4n nay , ching tdi
at dung cic s6 1iéu @ thu duge trong khudn khd d€ tai nghién
ey Lhude chuomg trinh " Kim togai mau ™ 24-C 1986 + 1990,

CH the tich Ce khdi tdng NIBH bing phuong phdp chi€t hoic
phiong phip hoa tan phin doan téng hydréxyt NTBH. Dung dijch chita
che NTRH hoa tri 3+ con lai sau khi tach Ce dugc phin chia tiép
d¢ thu nhdn 1.a, Nd va Pr.

Téng hydréxyt NTBIL duge sy & 130°C = 150°C trong 2 gid
sau 46 qine hoa Lach  bing dung dich HNO3 4M sao cho sau khi két
thije phdn mg , 46 pH cha dung dich khodng 3,5 + 4. Lgc, tach
ricne phin khdng tan . Dung dich thu dugc cd néng 46 dAt  hiém
2 100« 110 g/F , néng dd Ce= 5 = 7 g/l . Budc tiép theo 1a
tach tridl d& ce. bun nong dung  dich dén 700C - SOUC, cho dung
dich KMoOa  tid tir vao va khudy d€u . Bifu chinh pil =4
hing Na2(03. Tiép  tyc cho thém KMnOs cho dén khi dung dich c¢o
min bdng phat . PE  phdn hud KMnOs du thém cdn vao dung djch
nong . MOz kAL tda cing véi Ce(o)s. BE ling , loc dung dich va
¢ dén ndng 46 (Gng NTBIT 400 g/1. Pifu chinh néng a6 HNOs trong
dune djech khodng 0,2M.

e Lhu nhin La sach va ldhg Pidym coO ndng d6 cao lam nguyén
Fi¢w dAu cho gnd trinh phiin chia Nd va Pr, ching t8i da s dyng
he chiét 64 béc a8 tach 1.a khdi hdn hgp Pidym { 24 bac chift, 32
hie r&u‘vﬁ & bic gidi chiét }. So d6 cdéng nghé chiét nhidu bic
newie dong duwge Lrinh bAy Leén hinh 10.

61 bie chiét  (dung Lich mdi bdAc 1 l1t) dugc lﬁp nd i liép
phin sao cho hai pha (pha v6 co — dung dich In(NO3)Ya 400 g/l
0,28 1MO3 ., pha hifu cd - R0% TBP Lrong ddu hda ) di chuvén nguge

chifn nhan.
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TBPF

dd phé‘rt chia

! dd HNO,
Y : 4

1)2 [ 24

56 |57 63|64

——b--l——, l'-ﬂ
S

dd. Didym

' 4

dd. Didym

Hinh 10, So d6 cdng nghé chiét nhiéu bdc nguye dong.

Dung dich nitrat NIBH dwge dua vao hé chiét & blc 24 va di
ra O bic | duwri dang nitrat lzx}ttan con chita mOHL luwyng nhd  tap
chAt

Pha hit cd  duge dua vado bic 1 va di chuy€n  nguwge dong vl
phiv mede . Sau khi dwge gidi chiét pha htu co di ra khdi hé &
bic Lt 64 dddi  dang TBP sach khong chita NTBIE rdi dwge dira trd

bung dich 0,1M 1INOa dwja dua vio hé & bic 64 sau khi tiép
xuc vdi pha hiiv  co 38 gidi chi€l NIBH di a & blc 57 dudi dang
niltrat Bidym chia mdt Tugng nhd NTPh nhém trung va ning ( Em ).

p¢ nAng cao ham Tugng cba Pidym trong pha bl co , mOt phfin
dung, djch sin ph:’i’m Bidvm duge <&  dic aén ndng 456 400 g/1 1rdi
dugde it vao bé & blc 56 (flegma).

Teén hé chiét ndy ,  ching tdi da thu nhin duge 6x$t lantan

A0 sach 99% so v@i NTBH khac va hén hop Bidym 96,4% .

2.2. Lam sach La khdi Ca, Ba, Mg, Mn, Fe.
Trong  LOng NTBIL cd chita mdt lugng nhd chc nguyén 8 khac
+

2+ 24+ 24+ 2 34+ . - A ~ BT z A
{Ca . Pa , Mg, Mn ,Fe ). Sau khi chitél bang TBP,cac nguyén

A \ B . . 14+ ’ b 4
O nay A 1gi cnmg v La trong pha nudc . ilam lugng tap chiit
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trong 12203 thu dwge sau khi tach khdi cac NTBH khac bing phuong
phap chidt duge trinh bdy trén bing 4.
BAng 4. Ham lugng tap chdt trong Laz03 sau khi
tach khdi cac NTBH khac.

™ f | I T 1
| et | ca | B | Mg | M | re |
| | | | | l l
| : % % ; ! l
| thm tvgne,% | 3,3 [1,3.0077 [8.3.107% |8,3.1077 [3,4.107° |
| | | | | | |
L I ! l ! | !

B¢ 1am sach cic NTBH ndi chung va La ndi riéng khdi cac tap
chiit khac , ching toi sl dung hé chi€t 16 bdc (hinh 11).

8P
La (N0s), ; G2 (Wb, ... HAY,
| -
4 |2 | 7 et (42T T 45 | 46
) | ) | 187 |
(= (NG;), La (Vo)

Minh t!. So d0 chiét lam sach La khdi Ca

va cic kim loai khac bing TBP.

Theo so dd nay, dung dich nuc ban diu chira 124g Laz203 /I
(ctmg tap chAL) va 1,6M IINOs duge dua  vao bdce 11. Dung dich nue
di ra & bice | ochita che tap chdt Ca, Mg, Ba, Mn, Fe.Pha hitu co
chivi R0% TBP Trong diu hod duge dwa  vao bic 1 va di chuyén nzugc

dong vii pha nude . sau khi di qua khoang gidi chiét, TBP sach
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dwte dua Led 1pi chu Urinh m3i . bung djch gidi chiét 0, 1M HNOa
digde dua vao hé & bic 16 va di ra & bic 12 chia La(NO1)s sach.
Thanh phin Ltap chAt trong Laz0s  thu dwge sau  khi lam sach

dirde Lrinh bAy trén bing 5.

BAng 5. Tam lwgng Lap chat trong Laz03 sau khi Iam sach.

[
I Tap chil

I
|
| |
!
!

- ——

Ca Mg

— ——— it it ]

l Ham Pogog, % '4,8,”)_?'
|

|
[ U SR AR S BN

San khi 1am sach  ,La chl chit mdt lugng tap chdt rat nhd .
So v&i phiving phap k&L tda ,  phuong  phap chi€t nhidu bdc cho
phésp thu nhidn La chita tap chdt Ca nhd hon 6 18n . Theo tinh todn
s b thi pid thanh cho 1 kg 1.a703 sach vao khodng 250.0004 (phuy
lyc 1),

2.3. Phin chia Nd va Pr trén hé _ch,ifé‘t nhiéu _bic.

Phin chia Nd v Pr tliy hédn hgp NTBH con lai sau  khi tach La
bao pSm hai quid trinh @ tAch Nd va Pr khdi cdc NTBH khiac va tach
Nel khdi pr.

OuA trinh thch Nd va Pr khdi cac NTBH trung gian va ning. (ZSm)
e the hicn Lrén Lhidl bi  chidl 64 bic giﬁ’ng nht Lrong Lrutmg
hgp tach  La. bung  dich  (Bidym + ZSm) C(’f chuh 450g 1L.nz0a /1
(96,34 Bidym $3,5% Z;Sm ;3 0,2% Z()e,La) va cé nﬁﬁg (1(3 HNO3 0,2M
dide M vt bje 24, Dung dich  Bidym con  chita mdt lwgng nhd tap
ehAL ¢Ae NTPI khice duge thu nhin & bic 1.

ona trinh pbin chia Nd va Pr t¢ hdn hop Ridym sach (99,2%
Bidvm ;0,065 }:hn va 00,2% Zt(,‘u, I.a) ‘duge thyc hifn Lrén thié,t hi

SR N - 4 WA , -
chiftt 80 bic gom 3 khoang mic ndi Liép |, trong Jo khoang chidt
12 b khoang rim 10 bic va khoang gidi chiét 8 bjc. Pha ne

clhigy 450 g o202/, 0,2M 1INO3. Pha hiru co 1a 80% TBP trong ddiu

o .



g dich nilral Pidym
ctuydén a6ng nguge chidu vdi pha hiu co va
dang Pr(NOa)3. Flegma chita 450g 1L.n203 g/l
dong negwge chidu vdi pha htu co |,

W ~ n Y - % .
rifn Pronhditm ndng cao A6 sach cda Nd. Pé gidi
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duge dua vao

hé chiét & béc thit 32,
di ra & béc tht 1 dudi
vao bic thi 72, chuyén
va tac dung nhv m$t dung dich

chiét ching toi st

dynz 8 bic L bic 72 dén bic 80 vdi dung dich 0,1M INOs (hinh12).

|

dd. P (VO, );

Hinh 12. So dd

$4n phim cia piai doan
Ndz01 vddi 00 sach 98% phdn

dude Oxyl oo dO sach cao hon,

phyvioing, phddp trao

8P
dd. Did Iy el F1VOs
~ oy
32 | 721173 79 1 80

2 .
déi don.

tich bdng phuong

phén chia Nd va Pr.

v
dd Nd(W0; ),

phidn chia bao gfm 2kg PrsOr1 va 10kg
phap 1cP. BE€ nhan
cd thé dung phuong phap chiét hojc

Gia thanh s bd cho 1k sdn  phAm Nd20a va PreOir (98%) 1a

200,000 (phy lyc 2).

3. Ché tao hé

2oL Lya chon
Nim 948,

dirge ché Ltan Lai
tal Vién VAL .

chi¢l nhifu bic.

vit liéu lam _blc_chiét .

hé chiét nhi€u bic v&di dung

tich m8i bac 1 1it

Nga sau dérhmk:thuyén sang Viét Nam va Iip diae

Sau mdt théi gian

vAn hanh th¥ ,

ching toi da

cho b chidét 80 bic hoat ddnp lién tyc aé phan chia La, Pr va Nd.

Trong qua trinh vin  banh chiing t6i da phat hién mdt s8 difm

. ", g . A 4 A
cin efd Lieén trong Lhiél k& cha hé nhu:




. cac éng din & Jay chce be  chidt qua mdng khong chiju duyc
6 runp et mav. Vi ovay, cin ting cudng 46 diy chc Gng dfn & day
chc bic chiét.
2. Canh khnﬁﬁ die  bing nhya PE mém - sau mdt thdi gian
hogl dong thieme b trém ren. CAn gia cd 101 bing thép khong 1.
e oh® Lae hd  chiét mdi bao gdm 64 bic chiét vdi dung tich
2 14, ching (60 33 U ding 4 loai vAt Tidu [am blc chiét:
- Thoay 1inh hine cof
— Nhya pvo
- Nl L
- Nhya PR
Yén cAu G40 v cac loai vAt lidu dung ché  tao bic chiét
1A phdi 6 06 bén oo hoe va bdn hoa hoc  ddi v@i mOt SO mbi
mOi hite oo nhr TR hode IMENP . K&L qud  th¥ nghiém cho thdy,
frong =3 4 foai vl 1idu ndi teén ,  chl cd thuy tinh hiu co va
nhya HIDPE 1 Lhoad man cac yéu cfu v 36 bén cod hoe va 36 bén hoa.
Sau khi so sinh pgia thanh ,  ching tdi chon nhya HDPE aé ché
tno bac chidl. *
3.2. ¢hd (go thiét bj chidt
pac chidl @ Thidt k& bAe chiét dwic thift ké theo Lai lidu
/12/ . S a3 bic chiél dikge md LA trén hinh 13 sau khi  ché tao

bic chidt o dang nhwe hinh 14, ®
. 5% !
£ g 20
l = =
: S S
o .55 & k‘) __l_
3 | N |
4 -l —f— RS .
; 1 ’ o
|
’ ] 52 I
. -+
o b p20 pro| ]
A S
T
! 300
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inh 14. Bac chiét chd tao béng nhua HDPE.

e !hﬁng truyén lyc: he th@ng nay duge ché tao bﬁhg hap kim
nhdm va thép khone 1, blo dhm 64 cAch khudy trong cac bAc chiét
quav v tde 35 dh phanh a8 hit hén  hyp pha nude va pha  hitu co
fr bfie chiét hén canh saug.

1% chidt 61 bic :11é chifl 64 bdc dugc ché tao thanh 8 dan
m$i JdAn cH 8 bde chidt . b thé thdo rdi tung dan ,  rit nhin
hofic t3ng Lthém  bdc chiét theo yéu cAu cda cong nghé . Ilinh 15,
16 trinh bay dan chidt va cd hé chiét di 64 bic .

Son khi chd (a0 va 1dp dgc ching t&i da cho hé chift 64
bac chay th . Sau  khi didu chlnh ,  hé chift dA  sin sang hoat
ddng A¢ phan chia La, Pr, Nd va cdc NTBIF khdc vdi cong sudt cao
pAp 2 140 so vdi he chiét Lrde diy ché tao & Nga.

v cac kinh nghiém  thu dwic trong qua trinh  thiét k& ,ché
tao v vin hanh thh hé chil ndy , trong thdi gian sip tdi ching
137 hoan toan ob  LhE tiép tyt ché  tgo nhimg hé chi€t nhidu bic

mai vl ofne swdl cao hon,



- 3 -

Hinh 16. Todn cAnh thi&t bi chiét 64 bic.
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KET LUAN

I. PA thu thap chc tai liéu vé& phuung phap chift dé phidn chia
¢Ac NIBIl vd khdo sat Anh hudng cda mdt s6 y&u t8 nhe ndng 4o
axil , ndng d6 NTHI trong pha nudc t3i qua Lrinh chiét cac
NTHIT biing tribulylphotphal. Trén co s& cac s6 liéu thu dugc ,
A3 d8 xudt quy trioh phin chia Nd va Pr bing phuong phap chiét
v@i TBP trén hé chiét lién tyc , nguge dong , nhifu bic .

2. P s dyng quy teinh cong nghé ndi trén dé sAn xuft 120 kg
Laz03 (D& sach 99%), 10 kg Nd203 (P sach 98%) va 2 kg PreOit
{hd =ach 98%).

3. Ba chon vat liéu ,  thiét k€ , ché tao va vdn hanh thi hé
chidt lién lyc, ngwge dong , 64 bac (dung tich m8i bic 2 1it).
K& qud ndy m¥ ra khd ning ty ch€ tao cAc thiél bj chiét cd cong

sndt cao hon.



. Nguvén 1iév 300 kg L(")’ng hydrdxyt
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PIY LYC 1

Chi phi cho sdn xudt 100 kg La203

I

dAL hidm ( 15.000 d/1kg )

2. Noa eyt

TP (Lidu hao) 20 1it (100.0003/11it)

- HNOA 360 i1t ( 10.000d/114it)
- 120204 200 kg ( 15.000d/1kg )
- NHa0l 200 13t ( 4.000d/111t)

r - r 4
- tac logi hod chit khac

. Ning lugng 6.000 KW {500 J/1KW)
. Hao mon thidt bij

LTicn edng lao ddng 310 cbng (15.000 d/1C)
6.

Quan ¥ phi 5% (1 + 5) *

18ne chi phi

Gia thanh tinh sd bd cho kg La203 (99%) la

‘.

- L ]

24

.500.

.000.
.600.,

.000

800.
300.
.000.
.200.
.650.
. 162,

S412

250,000 d

000

000
000
.000
000
000
000

500
.500

= R = PR = T =

o

000 d
000 4

d



K™

N

i,

Py LucC 2

Chi phi cho sdn VAL [0 kg Ndaoa , PreeOrs

. Mauvén Lidu 12 kp Bidym Oxyt (3500007 kg )

Hod chil

- (Lidu han) S Fit (100.000d/1110¢t)

~ HINOz 30 tit { 10.000d/110t)
= Jpat20m 20 it { 15.000d/1kg )
- NIfatH 30 1t (0 4.000d7H13L)

— the hod ehdt khac

. Niane fivinge 1.000 KW (500 d/1KW)

Hao mon thifit b
Tifn cone Ino Jdong 50 c¢dng { 15.000 d/1¢)
Quan 1¥ phi 5% (1 £ 5)

o . .
Tome ohi pha

4.200.

500,
300.
300.
120.
200.
5060.
500.
750.
368,
7.738.

000

000
000
(0
000
000
000
000
000
500
000

Gid thanh sa bd cho 1 ke Nd203 , PreOr1 (98%) 1a R00.000

d

ad
a
d
d
ad
q
d
ad
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Ché tao oxit neodim ( Nd,05 ) va
oxit praazeodim ( PrgOyy ) do sach cao

I. TONG QUAN :
Dat higm [a mdt trong nhing thi nguyén to ldn cua nude ta :

Trong sa khoang , mot tri luong dat hiém 1on sudt ddi bo bién tir
Quéng Ninh dén viing bién Nam bo .Dat hiém & diay nam & dang khoding monazit.

- Ving tay bdc , trd lugng theo danh gid coa cdce nha dia chit co the
tGi 20 triéu tan . DAt hi€ém ving nay ndm & khodng bas-nézit , ma dién hinh
la hai khu mo Nam xe ( bdc va nam ), va Dong Pao .

- Hai khoang k€ trén ham lugng dat hi€m nhe chi€ém wvu thé . Nhuing nam
gan diy , & nude ta da phat hién ving mo Yén phi ; dat hiém ¢ vung nay
chita mot lugng ddt hi€m ning cao hon hdn hai vang dat hi€m duoc néu & trén.

Nhang niam gin day , viéc tham gia cic nguyén to dat hi€m , di tao
nén nhi€u loai vt liéu mai va da duge ung dung nhu : vat lieu laser ( Nd .
Sm , Er ), vat lieu siéu didn ( La , Y , .. ), vat lieu tir vinh ciu ( La
, Nd , Pr . Sm ) , tinh thé vat lieu phat song cuc ngin ( La ) , vat licu
gom trong linh vyc dién to nhu tu dién ( La , Ce , Nd , Pr ... ) . vit
liéu lam termisto ( La , Y ), vat liéu gy sO liéu , gitv quang (Y , Pr
Nd , La .. ) vwv.. Trong hoda hoc , dit hiém duoc ding ché tao xtc tdic
cracking ( LLa , Ce , Nd , Pr ), ché€ tao cic hgp kim khong ri { Y ). Trong
quang hoc , dat hi€ém duge dung ché tao thuy tinh chat luong cao ( La ) .
thuy tinh ngin tia tu ngoai { La , Ce ), thuy tinh mau ( Ce , Nd , Pr ).
ché tao gom mau ( Ce , Y ,..} , ché tao vit liéu tao ngudn phat sing mau

{ Ce, Tb, Eu, Y ,.) vv.. '

O nudc ta , mdt s0 nguyén to dat hiém dang dvoc sd dung trong comg
tdc nghién cdu nhu nghién cdu vét liéu siéu dan (Y , La , ...) , nghién
cdu vat liéu phat mau ( Ce , Eu, Tb ), nghién citu va uvng dung trong ché
tao cdc vat licu tor vinh cdu ( La , Nd , Didim - hén hop Nd - Pr ).

Nhuang nguyén to riéng ré dat hi€m thuong phai mua vai gia rit cao .
trong khi nhu ciu & trong nude la cd mot mat khic cho dén nay nude ta vin
chua ¢o duge quy trinh ky thuat dé ché tao dic nguyén td diat hiém dén do
sach , vt sO0 lugng can thi€t . Muc dich coa ban bdo cdo nay 1a trinh bay
nhing k€t qua nhim dap wng nhing nhu cau do .

Viéc phiin chia va 1am sach ting nguyén ta dat hicm hién nay trén theé
giGi dugce ti€n hanh theo hai quy trinh cong nghé

. Chiét -long - long
2. Phuong phap siic ky .



Vdi cong nghé chi€t ngudi ta dung nhiéu tic nhin khic nhau nhu co
photpho ma dién hinh la hai chat tributylphotphat ( TBP ) , di-2-etylhexyl
axit photphoric ( HDEHP ) , cdc hgp chdt amin hdu co ma dién hinh fa
trioctylamin , metyltricaprylamin | vA nhi€u loai khdc naa

Cong nghé séc ky la cong nghé co dién |, sau két qua nghicn cin cia
Spedding , nhiing thap ky 50 , 60 viéc phan chia dét hiém chu yéu dua trén
cong nghé nay . Cong nghé séc ki c¢6 nhuoe diém 1a khong san xudt duoce lign
tuc , nhung c6 wu diém 1a tao duoc vat liéu sach , hiéu sudt cao , khong

doi hoi thiét bi phic tap

Trong ky thudt sic ky , cang cd nhi€u nghién ctu nhim nang cao hiéu
sudt , chdt luong sdn phadm nhu nghién cdu cic loai sic ky : sic ky trao
ddi ion dung cationit , sac ky trao ddi ion dung anionit , sic ky chiét
Cac chat rda giadi ciing duge khdo sét nhi€u trong sic ky trao ddi ion nhdam
chOng tao tua , nang cao hiéu sudt phin chia .

Cac chdt rua gidi trong sic trao déi jon ding chad § 1a cdc complexon:
axit  citric nitrilotriaxit axétic ( NTA ) , etylendiamin tétraaxit
axétic ( EDTA ) , - { hydroxy- etyl ) etylendiamin N,N,N" triaxit axétic
( HEDTA ) ; va mot trong nhing yéu td quan trong trong ky thuat sic ky
trao ddi ion ]a st dung cic ion lam cham , nhi€u ion kim loai c¢d cic hoa
tri khac nhau dia dugc khag sat | nhu'ng, trong ky thudt hai trong sG nhing
ion dugce dung rong rai la Cu?t va Zn?t

Vé phuong phdp sic ky trao déi ion d€ phan chia dit hiem . ton tai
hat phuong an :

- Phuong an cua Spedding , va
- Phuong an cia Brunisholz .

Phuong 4n cta Brunisholz [1] ¢d duge wu dlem la tan dung duoce do tai
cua cationit vi néng duge nong d0 ria giai cac nguyén to dat hiém trong
tung phdn doan rua giai , di€u d6 cho phép vira tiét kiem thai gian phan
chia , vira thu hoi duoc leong sén phdm cao hon trong mdi qua trinh phin
chia cdc nguyén ta

Trong digu kién thuc tai cia nude ta , cac ching loai vat tur khong
diay du , chat lugng I-(h()ﬂg3 bao dam , dé thuc hien duoc muc tiéu di néu @
trén , nhi€u nghién cdu , khio sat tmng di€n kién cu thé cfing phai dat ra.

Sau diy sé trinh bay nhiing khao sat vd két qua thu nhan duoc |, tir do

thi€t 1ap quy trinh phan chia Néodim , Prazéodim dén do sach cao bing
phuong phap sac ky trao doi ion .

IL. PHAN THUC HANH .



-1 -

2.1. Nguyén liéu sin xuit .

Nguyén licu dé phan chia Néodim va Prazéodim la nguyén liéu hon hop
dat hiém giau Didim , do Vién Cong nghé xa hi€ém , thudc Vién nguyén tu
Viét Nam ( to mot d(m vi cG cua Vién 481 . B Quoc phong ) cung cap
thanh phan dat hi€ém trong nguyén ligu dugc xac dinh nhu duoc trinh bay &
bang 1 .

Bang 1

Thanh phdn cdc nguyén td dat hiém
trong nguyén liéu ban dau

Lﬂzo
( Tilg ----- , tinh ra phan trdm )

Ln203
- Nguyén td nadng + Sm - 7,20
- Nd,»O3 54,80
- PI‘601 1 18,60
= CCOZ 3,50

K

- Lay0, 15,90

San phdm dugce cung cdp ¢ dang oxit hodc cacbonat . Trong qud trinh
san xudt , nudc duge dung tor gi€ng , nén ngodi cic nguyén to dit hiem
con chaa nhiéu silic , cac nguyén t8 kiém thd , sdt.. Vi vay trude khi
phan chia riéng ré ra san phdm néodim , prazdodim , nguyén liéu duoc hod
tan bang mot luong axit nitric nho nhdt , sau dé duge pha lodng , vi logi
bo sdt va silic , sau dé mdi duge dua vé dung dich ¢6 ndng do va thanh
phan hdp phu nhu sau :

- Nong do Complexonat dit hi€m ( LnHV - V ¢ day 1a goc coa EDTA )
¢6 nong do 0,1M ;thém vao cho moi lit dung dich hap phu 50 mi NH4CH4COO
150 ml CH3COOH IM dé chdngtaotia.

- Di€u chinh pH dén gid tri t6i wu . Gid tri nay di duoc khdo sit vi
trinh bay sau nay . N6 c6 gia tri pH = 3,5-3.6.

2.2. Cic hoa chit su dung .

- Chat rda giai complexon . Etylendiamintétra axit axétic ( EDTA )
co d0 sach ky thuat . Complexon duge tinh ch€ trude khi st dung lam chat
rira giai bdng cdch hoa tan va tii két tinh to mdi trudng axit tinh khiét



va hude cit .

- ZnSOy - chit 1am cham , ¢ dd sach cong nghiép , duoc tai két tinh
va xdc dinh ndng dd trudc khi dung .

- Axit axétic CH3COOH ; amméni axétat NH,CH3COO ciing duoe lam sach
lai

- Axit oxalic dugc hoa tan , két tha cac k:m loai ndng , sau khi loc
bo , axit duoc tai két tinh .

- Nudc st dung 14 nudc cdt cd chat luong cao .
- Nhuya trao doi ion .

Nhua trao d6i ion dung trong muc dich nay la nhua catg‘om‘t Wafatit
KPS ( do CHDC Dufc cit sin xudt ) . Nhua trao déi ion dugc nghién , phan cdp
hat .

- Vdai c6t hdp phu O 100 mm , nhua cé kich thude 350-500 micromet .
- Vi ¢4t phan chia O 70 mm , nhua cé kich thude 200-350 micromet .

- Cot phian chia lam sach céc san phdm trung gian O 40 mm , ¢6 kich
thude 150-200 micromet .
-
- Hap dung cha cdt ciaa xdc dinh tai phong thi nghiém 1a 4,8 meq/g
hoac 1,6 meg/ml .

Trude khi hap phu hodc phan chia , cdc nhém chic cua cationit dugc
chuyén v€ dang NHy —Zrl2 bing dung dich cé thanh phan ZnSOy4 - 0,25M -
(NHy),SO4 - 0,25M va 100 ml CH3COOH IM cho'mét lit dung dich Luong nhom
chic cua cationit cdn chuyén la 3/4 cot sic ky .

2.3. Thiét bi .

Thiét bi sic ky dung phan chia Néodim , Prazéodim 1a thiét bj tu Ildp
dat .

23.1 - Cot phan chia dugc tao tir thuy tinh hdu co ¢ duong kinh trong
O 100 mm , cao H-2000 mm , chita ddy cationit kich thude 350-500 micromet .
M&éi cot loai nay ¢6 dung lugng ddt hi€ém t&i 1200 gr ; nhung trong phan
chia dé c6 hiéu quad , ngudi ta chi s& dung 75 % téng dung lugng tic toi da
900 gr.

2.3.2 - Cot phan chia phu ddéng vai tro phan chia |, tam sach san pham .
Cot duoc ché tao tir thuy tinh ¢d kich thude @ 700 mm ; chi€u cao H-1200 mm
, day 4 mm . Cot' duge chiva day nhua cd kich thudge 200-350 micromet .
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He thong phan chia ducc ldp 4 day cot @ 100, 4 diy cot @ 70 . Khi
phin chia , 2 c6t lam viéc , con 2 ¢ot khdce , chuiln bj cho dot phin chia
k& ti€p .

2.3.3 - Cot phdn chia céc sin phdm trung gian .

Hé cot phan chia cac san phdm trung gian gidu Néodim hodc Prazéodim
bao gom :

- 2¢6t @ 70 mm ; H - 1200 mm .

- 2¢Ot 40 mm ; H - 800 mm .

2.4. Quy trinh cong nghé phin chia .
Cong nghé phan chia duoc ti€n hanh theo cdc budce sau :
2.4.1 - Hap phu cic nguyén t& ddt hi€m lén cot chia nhua trao d6i ion
cationit
242 - Ria giai cdc ion hdp phu . Thu nhan cic san phim dat do sach

yéu cau .

2.43 - Phan chia , lam sach tiép ting nguyén t0 trong san phim trung
gian . "

2.4.4 - Tao miu , phan tich kiém tra chdt lugng ting phan doan sin pham
2.4.5 - Thu héi san phdm ddp ung yéu cdu chat lugng .

2.4.1 - Hap phu cdc nguyén t§ dit hi€m lén cOt chia nhua trao doi jon
cationit Wofatit KPS .

a. Xac dinh di€u kién hap phu toi vu .

Dé xic dinh dugc thong s§ nay ,ngudi ta ti€én_hanh hdp phu ddt hiém
véi nong do xéc dinh , nhu trong trudng hop nay 1 Ln3+-0,1M , EDTA-0,IM (
Ln 12 ky hiéu ddt hi€m ) lan cot sdc ky ¢ nhang gia tri pH khdc nhau cho
dén khi pmic ZnH,V ra hét va xudt hién vét dit hi€m .

Biét dugc thé tich ¢t sic ky , hdp dung riéng cta nhua , to dé tinh
ra duoc do tdi'cha cot va mdc dd hap phu dat hiém . Cic sO liéu thuc
nghiém thu duge trinh bay & hinh 1. TU hinh nay cho thdy do hdp phu lén
nhdt coa dung dich complexonat dat hi€m cé thanh phan nhu trén & gid tri
pH = 3,5 . Ngoai gid trj nay , mic hdp phu déu giam .
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Hinh 1 : Su phu thudc cia hdp phu dit hi€m vio gid tri pH con dung

dich

b. Xéc dinh moi trudng toi vu .

Nhu da dé€ cap o trén , hdp phu va phian chia cdc nguyén td ddt hiéin
rat phu thudc vio moi trudng . Nhu két qua khao siat |, phin chia lantan cho

thay , trong qua trinh phéan chia , |

cho thiy & bang 2.

am sach gid tri pH luon thay doi . nhu



Bang2
Két qua phan chia va lam sach
lantan trén c¢ot sdc ky chia
cationit Wofatit KPS

Cac thdéng sd

S8 tha ty

phan doan pH P& sach La (%)
1 2,9 50
2 3,3 9¢
3 3,4 99
4 3,4 99,5
5 3,5 100
[ 3,5 100
7 3,6 100
8 3,5 100
9 3,6 100
10 3,7 100
11 3,8 100
12 4,1 * 100
13 5,2 100
14 8,5 100
15 8,7 100

Di€u nay xay ra vi trong quéd trinh rda giai phan chia ¢ thé xay ra
qua trinh sau : /1/ .

~(-8O3)3Ln + 2NHy* +H, V2" ==2(-SO4)NHy + (-SO)H* + H* +

/LnV/==((SO)NHy + 2(-SO43)H + NHy + /LnV/"

vii nhu vay trong quéd trinh ndy , trong cot ludon xay ra hién tuong
axit hoa , gia tri pH trong dung dich gidm di , din dén viée tao taa [,V
hodc H/LnV/.6H,0 va hiu qua la din dén tic cot .

Mot mat qua cdc khao sat ciing cho thiy , complexonat ¢ dang dung
dich cling phu thudc vao ndng do , pH , nhat [4 doi vdi La | Ce .
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Phan tich tua hinh thanh trong cot o o qua b nea gini cho o thay
nhu ¢ bang 3 .

Riang 3
Thanh phau dit hidm cin tia hinh thanh
trong qua trinh ran pidi (%)

La : 57
Ce : 40
Pr : 2
Nd : V&t

Nhu vay ', trong qué trinh phan chia v lam sach N, Proodica ¢in
trinh la cang giam thanh phan La , Ce cang nhiéu cing tot .

¢. Chnan bi nhua trude qua {rinh phin chia

Nhu da duoe trinh bay & trén | viéc phian chin kit hi;‘"m ey hidy o
khi st dung cac ion lam cham , vai Nd . Pr o, dung ion 7o~ ea whidn o
viet hon vi thue nghiém cho thdy hiéu qua tich khang khde hict nhicu
nhimg lai dé thu hidi complexon ( & day I EDXTA ) 10 complexonat kém | dicn
do ciing cho phép giam gia thanh san pham .

d. Chudn bi cot phan chia . >

Nhua catjonit tr(mg cOt truoe khi p}\"m chin cin phii chuyén dang
nhom chiic . Nhya loai nay o dang thuang plmm . ede nham chyie 1I1u(mL oy edange
I boic sau mbi lan phan chia & dang N, —7n2 Pobiing dong dich ¢6 b s
phin san :

- Zn$04-0,25M
- (NH 4),S04-0,25M

var- 100 ml CH4COOH cho 1 lit dung dich . Lirong nhom cliie cua eationit ein
chuyén la 3/4 ¢ot sac ky

e. Hap thu cdc nguyén td dat hiém Ién cot trao ddi jon eationit
Wofatit KPS . '

Dung dich cia hon hop Neodim-Prazéodim ( Didim ) duge pha cai dong
dich EDTA theo ty 1€ 11 1, sau dd pha lodng téi ning o ldn hon (L1
thém vio do 50 mE NH4CH3COO TM 1 150 mi axit axétic CHRCOOTTIM c¢hoe | lit
dung dich hap phu nhiim chéng tao tha trong qua trinh ria gidi . Sar khi
thém ciace chat xong , moi truong duge dice chinh dén pll 35 | cuai enng
complexonat dat hi€ém duge pha dén nong do 0,1M



-9

Dung dich hiap phu nay cho chay qua cOt sic ky vai tie do 1-1 2m|/un~
phat , cho dén khi vét ddt hi€ém xudt hién . Sau khi hdp phu cot sic ky
duge ria bing nudc cdt vai mot thé tich bdng mot phian tu thé tich tu do
cua cit .

2.4.2 - Rua gidi cdc nguyén t6 dat hi€m .
Dung dich rira gidi dugc pha phi hop vdi thanh phan va nong do sau :

Nong do EDTA /(NHy),H,V/ -0,12M va dugc thém vao cho moi lit dung
dich rira giai 165ml CH3;COOH IM ; 50 ml dung dich NH4CH3COO 1M va diéu
chinh dén gid tri pH = 835 8§ 7

Cac nguyén to ddt hi€ém dugc rda giai vgi toc do trong khoang 1.2 -
1,5 ml/cm phit , cho dén khi ion lam cham Zn * ra hét khoi cOt hap phu va
xudt hién nhing ion dat hi€m ndng va sammari . Sau d6 dung dich tir cOt nay
duge néi voi ¢ot phan chia , lam sach tlep Cot nay nhu mo ta ¢ tren cung,
chiia cationit Wofatit KPS , cac nhém chiic cling duge dua vé dang NH4 ~Zn=t
nhung co kich thude nhd hon d€ nang hiéu qua phan chia va ddng thai n(mg
do sach . Sau khi kém & do ndy ra hét , cdc san pham ddt hi€ém duge thu theo
ting phan doan :

a. Phan doan chira sammari sach va giau sammmari .
b. Phan doan chita Neodim sach va cdc san pham trung gian
Sm-Nd, Nd-Pr.
c. Phan doan chia Prazéodim sach va Cd(. san phdm trung gian giau Pr.
d. San phdm giau lantan .

Dutng cong rda giai Néodim , Prazéodim dugce trinh bay & hinh 2 .

243 - Phan chia , lam sach ti€p tung nguyén t0 ddat hi€m trong san
pham trung gian . .
Céc san phadm trung gian cua san phdm Néodim va Prazéodim cin cha j

la

- Néodim giau , va trong cdc san phdm trung gian co chia sammari va
prazéodim .

- Prazéodim giau , va trong san pham trung gian cO chia néodim |
lantan va it vét céri

Nhur da dé€ cap trong nghién ciu trude /2/ , midc di dung dich ria giai
- (NHy)oHV 4 0,12M , nhung nong d¢ dat hi€m rda ra , & nhi€u phan doan >
0,12M/1 , tham chi & nhung phan doan cuc dai cO thé dat dén 28g/1 wic la
0,138M do viy khi lam sach san phdm trung gian , nong d¢ néodim dugce digu
chinh xudng con cd 0, lM/l va ndng do prazéodim do thuc (€ complexonat
prazéodim dé két tha ¢ nong do cao , nén trong gud trinh lam sach , nong
do complexonat prazéodim dugc di€éu chinh dén 0,8-0,9M/1 .
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Qua trinh 1am sach cdc san pham trung gmn cung dugce tién hanh turong
tr nhu qua trinh phan chia didim da duoc mo ta trong qud trinh 24,1,

Cac duong cong rda gidi cua san phdm dugce trinh bay & cac hinh 3 v

2.44 - Tao miu , phan tich kidm tra chdt lugng san phim trong ting
phan doan .

Phan tich chat lwong sin phdm ddt hi€ém trong mdi phan doan riaa gidi
dugce tién hanh bang hai phuong phép .

a. Phuong phap hoa hoc .

Phuong phap dugc ti€n hanh nhu da trinh bay & /3/; néi dung co ban
cla phuong phap l1a hdp phu mot lugng nho dat hi€m I1én mot cationit trong
moi truong 0,2M /HCV/ , sau d6 phan chia riéng ting nguyén t0 trén cot sic
ky O 2 mm, H 120 mm chia cationit Aminex A.5 bing dung dich -oxyisobuti-
rat amoni . Luong ddt hi€m trong ting phan doan duge dinh luong bing chudn
d0 tao phic véi dietylentriaminpenta axit axétic ( DTPA ) va ding chi thj
Arsénazo 111, Qua ham lugng ting nguyén td ddt hi€m cd trong phian doan va
ty 1& gida ching , cho phép xac dinh dugc cBat luong san pham .

Trong truong hop nguyén to dit hi€m cd do sach cao |, vét tap chat
dugc lam gidu trén cOt anjonit tuong tu nhu & /4/ , sau d6 tap chat da-
duoc lam giau lai duge phan chia va dinh luong nhu di mo ta & trén . Két
qua cudi cing cling cho phép xac dinh duoc chit lugng san phim .

2

b. Xac dinh chit lugng san phdm bang phuong phap huynh quang tia X .
(HO- X).

Bang thi€t bi phan tich do Vién Vat Iy ché€ tao , cdc nguyén t& dat
hiém duoc phan tich nhanh va ¢d do chinh xéic cao .

D€ nang do nhay , lugng dat hi€m trong ting phan doan dugc tdm lén
moOt miéng gidy loc dinh luong chia it tap chat : e dudng kinh bing duong
kinh cha detecty ( O 8 mm ) . Qua dién tich phd va lugng chudn cho phép
dinh lugng va chat lugng san phdm . Ky thuit phan tich nay da duogc dng
dung va cong bd trong /5/ .

J hinh 5,6,7.8 trinh bdy phd cic nbuyen td nhe La , Ce , Ne , Pr vi
phd cha cac san phdm sach cta Nd , Pr, Sm .
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Hinh 3. Dudng cong ria giai san pham trung gian giau Néodim .

Pai lugn

g tuong d5i

Cot hap phu ¢ 70 mm , H 1200 mm
CoOt tach va lam sach ¢ 40 mm , H 800 min .
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Hinh 4 . Duimg cong rita giai sén phdm trung gian giiu Prazéodim .

Cot hap phu ¢ 70 mm, H 1200 mm
Cot tach var lam sach J) 40 mm , H 800 mm
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2.4.5 - Thu hai san pham .

Sau két qua phan tich , ddnh gia chat luong san pham trong ting phan
doan ria gidi , cdc san pham dat yéu ciu chit luong sé duoc phan loai
rieng d€ thu hdi dat hi€m sach . cdc san pham trung gian gihu Nd | Pr | vi
Sm duge phan loai riéng dé tich lai nhu da mo ta & trén . :

a. Thu hdi san pham dat hiém .

San pham Néadim , Prazéadim duoc thu vao tirng thiing riéng . Bude diu
dung HCI ¢6 do sach cho phan tich dé thu hdi EDTA | taa dé ling qua dém
sau do duge loc va rga bang nude cfit . EDTA duoe su dung lai trong khau
tao- dung dich hidp phy coa lan phin chia sau | dung dich chita dat hiém duoc
két taa dudi dang oxalat . Tua duoc ngody ria nhi€u lAn trong nude cit
theo ty 1€ rédn : long 1 : 1() dé loai bo vét tap chat ¢a cation lAn anion.

Sau khi rida , tea dugc loc , xdy khd vd nung trong biat thach anh
rieng  nhiet do 8509C trong 2 giv . San phim thu duge . duge cat gid
trong nhung bao b sach .

b. Thu hoi EDTA tir complexonat kém .

Nhiam thu hdi EDTA ti complexonat kém dé giam luong EDTA tién hao
trong moi qua trinh phan chia dat hiém . va d6 cing 1a mot trong cic khau
giam gid thanh san pham .

Complexonat kém thu hoi duge gom vao Tac bon chia , td do EDTA duoc
ket toa khi axit hod complexonat kém . Béiing phuong phip nay 70 % EDTA da
nhan duge , va duge dung lai trong khiauw hip phu .

1. KI'T LUAN .

Oua nhung két qua nghién ciu tir cde thad gian trude day . va mang
ung dung dé€ phin chia mot lvong ding k€ trong didu kién san xudt tai phtm"
thi nghiém va da thu duoc .

I. Sin phdm Néodim dudi dang oxit ¢6 da sach 99,9 % dai vii cic tap
chat dat hiédm , cac ion khiac

2. San phiam prazéodim dudi dang oxit ¢6 do thong dung 99 %

*

3. Ngoai ra cing thu duoe mot hrong dlll}: ké oxit sammari 99 % | ¢
khi can thiét ¢d thé tii ch€ thanh san phim ¢ do sach cao hon
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Hinh 5. Phd HQ-X ciia La, Ce , Pr, Nd , Sm

Hinh 6. Pho HQ- X cda Nd sach 99,9 9%
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Hinh 7. Phd HO- X cta Pr sach 99 %

BYS VIV P T g YT

Hinh 8. Phé HQ-X coa Sm sach 99 9%
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