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TIEU CHUAN VIET NAM Nhém A

QUANG CHUOA CAC NGUYEN TO

PHONG XA VA BAT HIEM TCYN
Phwong phAdp xac dinh ham luwgng 3979 — 84
cic d&t hiém oxit
Pyla axtupnux u pedxo- Ores of rare earth-and
seMeapEwx  atewmentos. radio-active elements.
Metod onpeiesenns co- Melhiod for the deler- Khuyén khich
lepmanus okucedt peako- mination of oxide of ap dung

JeMeALHHX JAeMelNTOB rare earth elements

Tiéu chufn nay quy dinh phwong phép phan tich héa hoc
x4c dinh ham lrong lantan, xeri, praseodim, neodim, prometi,
samari, eropi, gadolini, tecbi, diprosi, henmi, eribi, tubi, ytecbi
va lutexi oxit trong quiing chira céc nguyéntd phéng xa va dit
hiém.

L QLY DII\'I-I_:(“.[-IUI\'G
Theo TCVN 2822 — 79.

2* NGUYEN TAC CUA PHUONG PHAP

Tién hanh xdc dinh tdt cd che nguyén t6 A4t hiém oxit c6 mit
trén co s& k&t tha voi axit oxalic. Sau 46 tach tt'rng, nguyén té dat
hiém bing phuong phap sic ky trao ddi ion va rira gradien nong
do. Nhua trao doi ion Ja Dowex 50X 8 va nuoc rira Ja dung dich
amoni lactat. Cudi cung xac dinh ting nguyén té dat hiém theo
phurong phap chuiin do phire chdt véi EDTA.

3. HOA CHAT VA DUNG CU

1. Héa chat
Axit lactic, dung dich 4 M: cin 200, 18 g axit lactie 90% véo
binh dinh mutec dung tich 500 ml. Dinh mic dén vach bang nudec.
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Trang 2/10 TCVN 3979-84

Ding dung dich natri hydroxit d& ki¢m tra lai ndng d6 cia axil
lactic.

Natri-axetat, dung dich d(m liy 57,4 ml axil axetic IN va
50 ml dung dich natri hydroxit 1M vio binh dinh mirc dung tich
250 ml, thém nude dén_vach, lac déu.

Amoni lactat, cac dung dich rira:

Dung dich I: Amoni lactat 1,55M (pl13, 65) pha theo edng thite:

; 100 x 1,55
V, = :
C
trong 46:
Vi — thé tich axit lactic ¢in 14y d¢ pha, tinh bing ml;
C - nong do axit lactic;

100 — the tich binh dinh mtre, tinh biing ml;
Dung amoni hydroxit (1 1) diéu chinh pH dé&n 3,65
Dung dich IT: Amoni lactal 0,22M (pH 3,9) pha theo cong thire :
, 100 X 0,22
": s 4
C
L4y V, ml dung dich axit lactic c6 nong.dd C da duoge xic
dinh chinh xéc vao c¢6c 100ml. Diang amoni hydroxit chinh pH
cta dung dich téi 3,9. Chuyén dung dich viio binh diph mie 100ml,
thém nude toi vach, lic déu.
Dung dich IIT: Amoni lactat 0,135 M (pH 4,1) pha thco cbng
thuc :

100 % 0,135

Vg =
C
trong d6: :
V3 — thé tich axit lactic cAn 14y, tinh bing ml:
C — nong (ICJ axit lactic

100 — theé tich binh dinh intre, tinh bing ml.

Ding amoni hydroxit di¢u chinh pH cta dung dich 16i 4,1.
Dinh muc dung dich (6i 100 ml bing nuwée. Lic déu.

Gid tri pH clia cde dung dich rita duoc do (rén pH mét c6 do
chinh xdc t6i 0,05 don vi.
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Cac dung dich rtra chi duoc dung trong mot tulln, sau d6
phai pha dung dich méi.

EDTA, dung dich 0,001 M: can chinh x4c 37,22g EDTA vao
binh dinh mue duirg tich 1000 ml. Thém nudce, 1dc cho tan hét va
dinh mic t¢i vach bing nuée. Hat 10 ml dung dich thu dwoc vao
binh dinh muc dung tich 1000 ml. Thém nude téi vach, lde déu.

Asenazo III, dung dich 0,02% cian 0,1g ascnazo III va pha
(rong 100 ml nurde.’Dung pipet hat [0l dung dich thu duwoe vao
binh dinh muac 30 ml. Thém nudce tOi vach, lic déu.

Dat hiém nitrat, dung dich 0,001 N;

LAy chinh x4c a g ddt hiém oxit thda min cong thirc

M : _11}11 2 T8
1000

trong d6 M 1a phin tr gam dédt hidm oxit

Chuyén luong can vao céc dung tich 20 ml. Thém 2 — 3ml
axil nitric. Dun nhe cho tan hoan toan. Chuyén dinh lwong dung
dich vao binh dinh mac dung tich 100 ml. Thém nudc tGi vach
muec, lic deéu.

Amoni hydroxit (0,95) va dung dich (1 + 1);

Amoni thioxyanua, dung dich 1M;

Amoni clorua, dung dich IM;

Axit clohydric (1, 19);

Axil nitric (1, 40);

Nhua trao ddi ion Dowex 50 X 8.

3.2. Dung cu

B6 tuyén nhua ;

B ¢it sdc ky;

Micropipet ;

Dia teflon ¢20 mm, sau 3mm;

pH — mét ¢6 dd chinb xdic téi 0,05 don vi;

Cdc nho dungticli 20 — 15 ml.
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T R TR TR TR

SO DO BO TUYRN NHUA

1. Binh chia 2,01 2. ()ng thuy tinh

3. Nut cao su kin 4. Khéa -

5. Gng din nirde bang pelyvelylen 6. Ong tuy®n nhua

7. Gid do 8. Cdc_hing
Hinh 1

4. CACH TIEN HANH

4.1. Tuyén nhua

Chuyén tirng phin (khoéng 3 ml) ctia 20 ml nhi_ra Dowex 508
vao ¢6i ma ndo. Thém nudc cho ngip nhua va nghién thanh bét
nh3o (khodng 30 phat).

Chuyén nhua da duoc nghién sang cdc 250ml. Thém khoing
100 ml nweée va trdon déu. D& yén (0 phut, chuyén phin huyén
phi cla nhua sang c¢§c ¢ dung tich 500 ml,
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) Nghién ti€p phiin nhya con ldng lai. Tiép tyc qua trivh trén
cho tdi khi nghién xong 20 ml nhuwa, dé ling 12 gié. ROl bo phin
huyén phi va dwa phin nhua ling trong cde di tuyén. Trén phiin
nhya déu v&i mrye theo ti 1€ theé tich 1/2 va chuyln vio ong
tuy€n nhya diy o1 201 M& khoa (4) sao cho nuGe dang rat (U Lr

vio dng tuyén (6). Khi khdi nhya d3 ngap nude thi didu chinh
khoa sao cho 1oe 4O nurde chuyén 14 25 giot/phit. Virt bo nhiing hal
nhya qua nhd bi cudn theo ra. Gitr (de dd nay cho L&i khi cie giol
nuwée roi ra khong chita cac hat nhira nira. Tiang 16c dd caiy lén
40 giot/phat. Hirng cac giot nwde chay ra cd chira cac hit nhira
trao doi ion v&i kich thude hop 1y nay vao ede (8) dung ticl (00 ml
d& dung. Qua trinh nay s& k&t thue khi trong cdce giot nude chiy
ra khong chira nhua trao ddi ion nita. Phin nhua trao 100 on
nam lai trong 8ng tuyén c¢6 kich thude con qua lon, khonyg thich
hop cho thi nghiém dwge dua di nghién va tuyén chon licp.

Nhip cic luong nhua ¢é kich thuwde hop 1y lai véi nhau. Ly
trng khdi 5ml mot dua di tuyén lai theo quy trinh & Vil
trén. Cac hat nbuwa hop 1y sau lin tuyén thi hai duge duva di
xtr ly dé dung.

1.2, Xt 1v nhua _

Ldy 5ml nhya dd tuyén vao 6ng nghiém. Thémn 3 ml amoni
thioxyanua IM. Tron déu roi quay ly tam. BO phin nude c6 man
dé. Rira vai lin biang nuwde. Lai thém 3ml amoni thioxyanua va
ti€én hanh xt& I¥ nhu wén cho 161 khi nude rita ra khong ¢o
mau. Dang nuwoce rira nhua cho t&i khi het thioxyanua (thr hiing
dung dich sit I11).

Thém 3ml axit clohidric diic, tron déu. P& yén 10 phut roi
quay ly tdm. Hat b phan axit. Lai rita nhua bing nuée cho 6i
kbi nuéde rua ra ¢6 moi truong trung tinh. Thém 3 ml dung dich
amoni clorua I M, tron déu. Dé yén 20 phut. Quay ly tam va virt
'bd phin dung dich nwée. Rira sach nhua bing nude. Cho 3—4 ml
dungdich lantan nitrat 10—3M vao dng nhya. Dé yén khodng 3 gio.

4.3. Tach cdc ddt hiém oxit _

4.3.1. Chuyén nhua trao doi ion da dugc xir ly vado cot sic
ky (3) cho t&i khi chidu cao cha khdi nhuwa dat 15¢m (hinh 2)
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Cho oml dung dich ria T vao bau c6t. Dung qua nén (9) ting ap
sufit lrong ¢Ot sde ky sao cho dung dich rira chay quacét 1 giot/phut,
Hirng dung dich chay vao tiag dia teflon (11).

SO B0 BO SAC KY
i Cot chira dung dich; 2. Cudn cadm d&n nam chAm cho que khudy
b, Col sie k¥ i 4. Khoéa dung djeh K: 5. Binh chira khi bing nhya
f.Darg hd do ap suit 0—':-1.E)kg.fcm2: 7. Ong czosu day; 8. Khéa khi
4. Qui nén khi bang cao su dé tao 4p sudt: 10. B ngdt mach tu
dong ~ho cuén cAm: 1l. Dia téflon; 12. Voi chuyén dung dich
vao eol chita; 13, Khéi téflon d& gidm the tich tréng
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Thém vao mdi dia mot giot dung dich asenazo 111 0,02%. N&u
dung dich chay ra ¢6 mau xanh tirc 1a trong dung dich ¢6 lan-
tan. Ti€p tuc rira nhwa biing dung dieh rira | cho t6i khi nude
" dung dich chdy ra khéng lam d6i mau cta asenazo Il tir hong .
sang xanh nira thi coi nhw 43 rira hét lantan hdp phu. Hut bo
phdn dung dich rira con lai trong ¢0t. Thém 2 ml nude va ria dén
sach nhua. Nhu vay, nhua di duge xtr 1y xong.

4.3.2. Chuyén mat phin nhya cao chirng 1,5em & phiin (rén
clia eOt di dwoc xir ly vao éng nghiém 5ml. Rra nhva 3 lan
bing nudc cit. Hat bo phin nude.

Liy mdt dung dich cda 15 nguyén 15 ddl hidm swo ¢ho 1am
lrong cta moi nguyén té vao khoang 0,1 — 02 mi dung dieh didt
hi€m da pha (10-3M). Lic dGu va d€ vén it nhdt 3 gio v hra
hdp phu xong). Quay ly tAm va virt bd can than (dink vy
phin nude. Dang pipet chuyeén dinh lugng khéi nhya d& hip phu
dit hiém oxit vao cdt sic ky. Ding ap suidt day bo lugag nude
khéi cft. Cho khéi teflon (13) vao biau ot sic ky va khoa
khéa (4) lai.

Chuyv®n dung dich rita amoni lacltat III vdo bAu chua dung
dich I qua voi (12). Dang 4p sudt nén dung dich xudng ngin
duéi (duwdi bau). M& tr to khoa (1) @& dung dich rira 11 ran
.vao diy DAu cha cdtsie k¥, cie Ong ndi vi ngin duui cung.

Twong tu nhw vay, chuyén dung dich rda Il vao ngin gitra
vi dung dich ra [ vao nsiin (rén cung cla Ot séie ky. Khéa kin
cdc voi dung d& dua dung dich vao cac ngin. Khufy cac dung
d ch rira trong cic ngin bing que khudy tor. Ting ap su:it wong
hé cot sic ky sao cho 8¢ do chdy ra cha cac dung dich 1a
1 giot/70 giay. '

Hirng tirng giot vio mdi dia teflon. Thém vio mdi dia mot
giot d¢m pH 5,5 v&’ mot giot dung dich asenazo IIT 0,02%. Khi
cac giot dung dich chiy ra cé chira d&t hi€m thi mau hong cla
asenazo IIl chuyén sang mau tim boic xanh,

_ Chuan @6 cac dung dich c6 mau tim hoac xanh bing dung
dich EDI'A dung (rong mot micropipet diie bi¢l (hinh 3),
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Céch chudn dé: Tay trai dung panh
gitr dia teflon, tay phai cim micropipet,
diu nhon cta micropipet hudng vé phia
cui tay, ban tay nim Iiy phan kim loai
(phdn 2 theo hinh vé&), ngdn tay cai va
tré dung dé xody num diéu chinh cho
dung dich trong micropipet dang 1&n
hodc ha xudng, Khi chuan, chdng cti tay
phai Ién han cho dé thao tac. Hual dung
dich EDTA 10-3M vao micropipet dén
nic chia do trén cung bang nam didu
chinh. Lau sach diu nhoncda micropipet
bang gidy loe, nhing diu nhon vio dia
teflon ¢6 chira dungdich chdy ra va vua
xcay diu nhon cia micropipet thanh
vong (ron trong dia (dé (ron déu dung
dich) vira xoay rdt chim nim diéu chinh
d¢ cho dung dich EDTA tur tr chdy ra
v quan sal s do6i mau caa asendzo I11
b xanh hodc tim sang honyg thi dirng lai.
Ghi ph3n EDTA di tiéu ton trén micro-
pipet cho moi dia teflon,

4.3.3. Ghi cic sé liéu chuan do lén hé
toa do vuong goc, Try: tung ghi s6 ml
IEDTA tiéu i6n cho viée chuin d0 moi
dia, frye hoanh la s6 Iht v cac dia
leflon. Dudng cong noi cac dié¢m loa dd
s¢ la duong rira giai, Néudung dich miu
chira 15 nguyén (6 dat hiém (Lu, Yb, Tu,
Ho, Er, Dy, Y, Tb, Gd, Eu, Sm, Nd, Pr,
Ce, La) thi ta thu duge mot hé gom 13
durong cong gin giong voi dudng cong
phan ho Gauss, Duong cong rira gidi cla
che nguyen’to sé co sé thir te nhu- bang

sau
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S6 50 :
tha Nguyén (6 thi Nguyén to .
tur | Lir i
- } . |

1 Lu (luteriy 8 Gd-Eu (Gadolini-Eropi) |

2 Yb (Ytecbi) (Y Sm (Samanari) _

3 Tu (Tulium) li 10 | Nd (Neodim) !

4 Er (Eobi) | 11 | Pr (I'rodeudim) '|

5 Ho (Honmi) 12 | te (Ceri) ‘_

6 Dy-Y (Dyprozi-Yiri) 13 Ta (Lantan) i

7 Tb {tecbi) q i ?

Cac dudng rira gidi st hoan loan tich roi nhau (trir Gd-Lu
va Dv-Y)

Trén co s& cie thi nehiém song song va dua vao sn ol g
vai cie dinh el cic duong cong, la hi¢t duge dung dich o chiia
nhirng nguyén té ndo.

K&t qui (hi nghiém duge xem 1a 161 khi s6 giol cln cue dinh
ctia cac thi nghiém song song khong léch qua 2 — 3 giot.

4.3.4. CaAn %ho’ing 20 myg t0ng 30 ddl hié¢m oxil tiach i quing
theo TCVN 2822 — 79 vio c¢de dung tich 20ml. Thém 2 — Sml
axil nitric, dun nhe cho tan. Thém 2m! nude va cho bay hoi
dén con khodug ! ml. Chuyén dung dich vao binh dinh mac dung
tich 25 ml va thém nude t6i vach mire, lie déu.

Chuy&n chinh xdc 2ml dung dich miu vao dng nghicu.
Thém mot khdi nhua da xa 1y cao 1 5em. lién hanh thi nghicm
nhur di ghi & diéu 4.3.2.

Thu nhap tat cd cac giot cha moi phan doan vao cde ding
tich 15ml. Thém 3ml durgdich démeco pH 5,5 Chuan dé dung dich
bing dungdich EDTA 10-3 M (dang microburet 1,0 mbeo chia do).

S6 thir tu cha giotl (rng vai dinh efia dwong cong st [ runyg
binh s hoe (lrung binh efng) clia <0 thir ty giol diu va giot cudi
ctia phan doan

5. TINIFTOAN KET QUA

5.1. Ham lwgng phiin tram tang loai dAt hiém oxil (X) trong
- v o . 3 i a .
tong ham lweong ddat hi¢m oxit duge tinh theo cong thire:
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V,.V.M
a.Vl

X = X 10-3 x 100,

trong do6:

a — lrong caAn tong ham lwgng d4l'hidm oxil. tinh bidng mg:

V — thé tich dung dich EDTA tiéu t6n khi chukn db. tinh
bang mil;

Vy — thé tich dung dich 16ng ham luong ddt hiém oxil d4a
diung d3 hip phu. finh bang ml,

Vo — 1hé tich dung dich tong ham luong dit hiém oxil, tinh
bing ml:

M — phin 1 gam ddL hiém oxit Ry03.
5.2. Do chinh xac cta phuong phap

l Smolwong tieng dat hidm oxit % i DO 1¢h cho phép %
| Pén o 0,005 , 0,0015
:' r'r]‘| [[U n ,”U:} _ {}_l_i:_’.-} l 0.00:}5
: 0,025 — 0,100 0,0050
! ) 0,100 — 0,100 'g 0,8100
' 0,400 — 1,000 0,0200
1,000 — 2.500 0,0550

' 2,500 — 5,000 0,0500-

S Ham luegng moi ddl hiem oxit so véi khéi lrgng miu
tinh biing phan (ram (X;) theo ¢ing thire:

, Gg~Gy).V,. M . .
X S T ‘_‘,_'}._.-_..2 i VA N (e ({11
a . \ 1
trong 16: Gy — khéi luong chén can, linh bang mg;
Gy — khoi hrong chén ean va ong ham luegng 4L hiém, tinh

|}"‘1 [1’_: I'l;.: 3
a — lrgng cdn tong ham hirgng A4t higm oxit, linh bing mg:

V.o — theé tich dung tich t6ng ham leong ddl hiém oxit i
dung dé hip phu. tinh bang ml;
V. — (h¢ tich dung dich 0ng ham lwgng dat hiém oxil, linh

hang ml
M — phén tr gam dat hidim oxit Ry0s.



