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Abstract

In this study, RFCO3; was oxidized and roasted, and then soaked with HCI for only once, and the
immersion liquid was as a raw material. And the separation of non-rare earth impurities such as
impurity elements in rare earth was studied under various conditions with two different extrac-
tion agents N;35and TBP. The results showed that the extraction effect of N235 was better than that
of TBP, and the effect of the extraction of rare earth iron of N;35 was more than 90% under differ-
ent extraction conditions and different acidity. The best effect was 99.56%. The optimum acidity
of separation iron in the same concentration of N;35is about ¢ (H*) = 2.0 mol/L. However, from the
economic point of view, N235 costs higher than the TBP, and the TBP is applied more widely than
N235 in industry, so the best way to separate iron should be the concentration of TBP was 40% to
extract the iron in the infusion which the acidity was about 2.0 mol/L.
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FIZEBRR AT, 2 R BRI R B FOAS R IR B ) 2 A5 1 Noas R HUHG Bk FIIA90% A £, HE
R N99.56%; TMFEAH FIWRE N2as 2 BB IR AER E Nc(HY) = 2.0 mol/LEL . [ERMNAFAES
BB, NessHIRAZEWTBPRE, £ LN ETBPEWNsMAEN R, MO BSNBRETE, MZERKE
N40% K TBPRZEINER B 82.0 mol /LA KR 8k .

X1
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1. 5|15

WEM L FEAMUEEFEE, MHAE) 2, ORFTE, ARSI, HEE2h
51 80%, r= &4 fdith 7t 90% LA I, il B AT B 2 J th S i AL [2] o 1T 2 7 1 X2 R B KM R b,
H R T Y A H B [3]. 1965 4F-3% [E4H A R4 H AL RS 1 - ShERIZ B 20 fR S Bl (1 28 8 7 725
[4] [5], HAREUFE L= RO EAR L, & Bl Tl AErF=f R T T2 2 —[6], &5k 2 Bl
B9 (SO i R B T 27]e il e SEIF B Eh R IR B AE 0 ZE LU AR R SR [8], Wi SRR R IEATIR BUAT LASR
fEn s L R SR AR A B o B AR, SRR L USRS B SR . B BRI TE TV AT DA R TTE
RREERGEFRIE[9], B FIRE RS O o L3RI SRR EE T ] .

Noss 2B [10] (BRZEHGR), HA BRI AERERIGE ), HE, ik S H0d H Nogs A MR B
TEAK TR R [1L], UESE T KA ER FEX BRI AL U AR s, T P SR A0 TBP 3 EE
T8 . mikR[12].

Noss FIAERAL 24 57 < Nogs B B A, 7359 15 387, [N 54 189°C, 7F 25°C F# % 4 0.8159 cm’,
PR5 226°C, TEKTVAEMEILT 0.01 g/L (25°C), FPE(LD50) 442 mg-kg [13].

Noss N = RedEf%, 55— ORI Bk N LR :

nHNRS3CI +FeCl3;, =[HNR3] [FeCl,,,]+nCI" (1)

3+n

TBP HIMERAL 2= : TBP XHARBEIR =T e, 771 (CHO)PO, Tofh. JLRWME, HZiA. HX
W 0.976(25/4°C) - 1 1i<—80°C o ¥l 1 289°C , 1EWE IR A 73 #; 177°C~178°C (3.6 kPa). [N 51 146°C.
Prif % nD(25°C) = 1.425, ¥54b# 230.7 Jig.

TBP 5 — ORI BRI SOME AL B -

H* +FeCl, + 2TBP <> HFeCl-2TBP [14] (2)

HARIG R FH Nogs A TBP PR FIAN[R] A AL BRI SR 7 B 7% L b Bk S5 4E MG 2 ot 3=
2. I
2.1. RIEAR

2.1.1. KNS
pH AL, TREETH BEEAR . BAR. 200125 ml). B E S . BRAEE . Beifil. & & (100 ml). Eb
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B (25 ml). ZEHM(100 ml). BWE (L ml, 10 ml). WP, FEHPFS-80, L REIUEARAF]). ICP
(HK-8100, b5kt Z il s M A 2R A BRA 7))« TR Y66 EETHAAS20N, _EA L AT s A IR A ).

2.1.2. IREER 157

— IR (1 B B REFG 1) Nogss TBP. K. Z818K. PUIRIMER . IR FFm 4. &K(1:1). hER(1:1).
NURFIEPURE . — HIHS . EDTA FrifEVA#(0.03468 mol/L). NaOH (0.2537 mol/L Al 20%). Z.FR%H.
IR (2 ug/L)~ HYIRFRIEVE TR (5 ug/L).

213 EEHHEE
M AR EDTA A RIEHT[15], SRR e iAo

2.2. BB

22.1. BRBERRED O

1) REO M [I5E (1E: REO NAAIM 1)

1 ml (AR L 0.5 ml — IR TRERA, IIAERFKFR, IADRPPERNER, REHA
2~3 IR I ST B, IMNEUKIERAE S (B, 2 JE NSRRI S 3 &, NN 10 ml
IO LU RN 3 0 — W I S TR AR R 1, ] EDTA ARAEVEON E, B2 VAWRIGE ) AS i g o 1k

2) FREERINE

L ml RS 1 ml (1 — R T R, I IE S /K HERE, N 3 VR Y 4%, 48 5 F NaOH
BRIV 58 BB 58 B o k.

3) F e

i 20%[1) NaOH JA R i — VORI 1 By JE5d FLdb A7 E Wk, d5oa AUV e FIvik s

4) Fe [f 2

B — 02 1 ml T 100 ml (A S I ERE, NEERMAE 1 ml T 25 ml HaE S+, A5
ml ERER(L:1) I o FH R TR o3 6 6 FE 0 5 Bk RO B

5) Al,Os il &

H10 ml — 0T 100 ml A E PR E s, 85 H ICP MlE Al,Os /£ REO H I H 70 & .

2.2.2. HHEEREFEHTARERER TBP X RBAP AT BEYR

1) Bt CH* = 2.0803 mol/L {1 — IR AN 20%. 25%- 30%. 35%. 40% FLA4IANFWE 1) TBP - K
REHLF o

2) FHERE R YIRS —4 TBP U4 30 ml (O/A = 1:1)F 125 ml (50 iR ~FH, #258 0
J=F 5 min, F#E 3 min, BUHAERR . FEE 30 ml KBNS, 2552 5 min, i E 3 min,
B R, HEMEERE. AR

3) Fi EDTA brifia i 2 2 MM ZE P REO (& &, R FIRICo J66 FE TH I e RE 4R
R R IR B I R RS .

4) JEVYLHHR ) 2)A0 3)HH [l A 77 Ko
2.2.3. FEIRERY Noos ZERGTI R PEAI T BEHR

1) ISV ENFRRE, BCHIAAR E 20 EEh 20%. 25%. 30%. 35%. 40%[HIAN A EE Nogs — KHAEELH o

2) FEEB—ORBIEE —2H Nogs 2B 50 ml (O/A = 1:1)F 125 ml (73 F, 1%
U2k 5 min, T E 3 min, BRI . FEEL 50 ml 2K G, #5252 5 min, TS 3 min,
R EE, HERHERB. KA.
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3) F EDTA FrUEiE BN € 2 A WA AW T REO HIS &, R PR/ Y66 RE T 78 243 A
REVR RO FE T SR LR B
4) J5VYLH#RF A 2) M5 3) 4 [ (#1770

2.2.4. NEEEERHT Ny FRBP KM I BEBR

1) ¥ 2.2.3 PEEUF I Nogs AU ERER VRS 3 X, 700 27055 th N235 A HLAH

2) el HYRZ v 0.5074 mol/L. 1.0655 mol/L. 1.5197 mol/L. 2.1184 mol/L. 2.5116 mol/L FiZ1 R [A]
) — I -

3) HEMEICE—H—UKIZBF Nogs ZEHUFI# 30 ml (O/A = 1:1)F 125 ml F ik, 32580
JF 5 min, F#E 3 min, BUHAERR . FEE 30 ml ARG NI, #5525 min, F#E 3 min,
B R ER, R AR AR AR

4) FH EDTA FrUkya R & KW R AR REO W& &, R TR ICor Y66 B 1 52 2 4
R AR WO BE I T B R

5) J DU 4LHRRK &5 3) A% 4) M [\ 1 #AE 77 R
225 WHEEE

REO WK JEiHH.:

Veora XCepra XM

EDTA - 1000

CREO = Vv
REO

ot Vepra R € BT FER) EDTA FrUEETRAAF, BAL: ml; Cepra K785 EDTA FRAEETIKEE, HAL:
mol/L; Megpra #7~ EDTA BRI &, FA7: g/mol; Veeo nAHL REO KRR, Bf7: mL.
BRI ETT5

c(g/L)=222"c, 1000
A
Horrs A RTRIRFERIOGEE, n FoRMREIIMEEL A R HER RIIROCE, C e MR L
BA7: ug/lo
H* Rl g
V,, xC

C(mol/L) ="~

( / ) Vfﬂit
Forbre V RORE € BT #E NaOH PR IAARL, Bf: ml; Cu&ir NaOH AR ik, Fpr.
mol/L; V R n B BURAFERI AR, HAL: mL.

FRkETTRE:
C{J“JXn
Clo/t)= 1000
Horr: CuRRMEM FIRE, #AL: mg/l; n BB
3. KRENH

31 RRBPEIEMSREMR 1)
FE BB R — R EZ R BEAT 007, BB KR EEI T 4 1 s



3.2. EHRFNEREARRERN TBP £HTIRIEERCGE: Ve =V amn =V amx =30ml)
(7F: B+ CREO =224.60 g/L, Cg =5.8432g/L)

3.2.1. BEFIFRERER TBP (WK 2)
TE Tk b5 ) TBP SRASHURG A AR EE 451, N TR FT TBP WK B X B AR IR (52, 125256 Fh i
7 HMOARERE TBP 2H57), R EE 2 Atos.

3.2.2. &P REO MEMSEB(ME 3)
FARASEIREE I TBP ZEHL5, LA 1:1 B7KAH EbBE4T 250, SR EDTA &= A1 R TR It
FeEE TR 2 REO Fl Fe W& &, H4ERINE 3 Fir.

3.2.3. RE#+ REO MBI ERKNENMR (WL 4)
FHAR AR 0 28 PR S A% W58 H S AR R R IR B2, AR 3 Tl e (808 mT DASRE Y R IR AR AR
HERWTE 4 P,

3.2.4. SREVZERNERPEZEENFT TBP RET{Lihg(WE 1)

FR4E A 2 e 4 rp s nT LA i) Bk AR R B TBP IR ZEARIb i 2k, & 1 Fios.

A 1 R EEGE T LUE SR 2EBCRBESE TBP IR NN, WREH NS 40%6, #5hn
i

Table 1. The original extracts of major constituents in concentration

®1L RRRPEEERDKE

FES REO(g/L) Fe(g/L) AlLOs/REO(%) F(g/L) H*(mol/L)

W 239.23 6.22 0.7 27.875 1.7429

Table 2. Extracts of different concentrations of TBP
%= 2. FEIRE TBP ZEEH

R 5 TBP(%) HE (%)
1 20 80
2 25 75
3 30 70
4 35 65
5 40 60

Table 3. The content of REO and Fe in the extract
52 3. ERRT REO MEHSE

WG Creo(g/L) BUREH REO 15 42 EL (%) Cre(g/L) AR (mI)
1 198.09 82.26. 1.1508 29
2 195.06 86.85 1.0387 30
3 195.18 86.9 0.317 30
4 197.63 85.06 0.1039 29
5 195.76 84.25 0.035 29
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Table 4. The content of REO and iron in the liquid and the extraction rate of iron
4. RERF REO MM S ERKRIZENE

AW Creo(9/L) WEE REO 5 SR H (%) Cre(0/L) RERMARFA(mI) BRI LR (%)
1 26.33 11.58 4.672 30 79.96
2 26.33 11.72 4.783 30 81.85
3 28.55 12.47 5.474 30 93.68
4 28.26 12.58 5.6837 30 97.27
5 27.67 12.32 5.7707 30 98.76
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Figure 1. The change curve of the extraction rate of iron with the TBP concentration of the extract

B 1. SREVZEEURFEZEE TBP MRE T LrLk

3.3. FEIKRER Nos FHF TIRIELERCGE: Viar =Vamn =V =50 ml)
3.3.1. EEHIAREIIRER Nys (3K 5)
T IRTE Nogs ZEHFR ORI ZEUACR,  SCH 7 TR RIREERT Noss IZEHG], HA5 R 5 B,

3.3.2. EHREP REO MEKMSE (M 6)
F R R AR FE ) Nogs ZHGF], LA 1:1 (KA EEHEATAEEL, SR EDTA &R M AR T2 6
FeEE TR REO Fl Fe W& &, HEERINTE 6 fir.

3.33. REHP REO MEMNSERKNENENE7)

FAAR FARFR R 288K S 26, 2 Y s 269 R REO FIER KUK E, ARFE 22 6 BTl <& i s T LASE H Ak 1)
REUCR, HERNEL 7 s,
3.3.4. BREVZERNEFEZERNFT Noos SR E TR (W E 2)

FRE e 5 e 7 v B EE vT LA i) BRI AE R B Noss WRFEARfL 2R, anl&] 2 Fios.



AT 2 RGP DAE . BRIOZEHCR ST ARG R I%, 1F Noss IR N 35% 0, 4k A AR AR
Bt RS AR R RE Bk ) B IR T
3.4. AEIEEE AHEREIRE Ny FHTIRIEERGE: Var =Vaan =Vaex =30ml)

3.4.1. FEEREREP REO MEKMSE(NIER )

RG] 2 AT LA HTE Nogs HIMRFEAE 35%HT, BRAIRERUHCR BT, (EHIRE &4 Tt —PH R — IR
BRI ok I AR R SR 2, SRS ) T TS R BR P ) — VIR, R % — IR ) REO 1 Fe
FIARBEEEAT T sE, L e 8 fiom.

3.4.2. REHRS REO MEMSE(LE 9)
FH 35%11) Noas SKAEH TLRHANRIRR 1) — VIR, FRIE T IRZEWH REO F1 Fe FOUREE, &5 Funsk 9 Fir.

3.4.3. FZFKA&H REO MM S ERZKNEINRIFE 10)
FAH A FR B ZE 08K R ZE, W5E R ZE T REO FIEL AR B, FRHEZE 9 Bl sE A 8icHE T DA s 2k 1)

Table 5. Extracts of different concentrations of Nyss

5. NENRE Nyss Z2BLF

R G = N2as(%) F (%)
1 20 80
2 25 75
3 30 70
4 35 65
5 40 60

Table 6. The content of REO and Fe in the extract
52 6. ZERRT REO MEHSE

AW Creo(g/L) e REO (B B H(%_ Cre(g/L) AEARWAR(mI)
1 199.02 78.2 0.0444 47
2 2045 83.77 0.0224 49
3 202.52 82.96 0.0088 49
4 202.75 81.36 0.0054 48
5 196.93 7761 0.0080 47

Table 7. The content of REO and iron in the liquid and the extraction rate of iron

7. RERT REO MK A 8 K KAIZERE

A 5 Creo(g/lL)  BUFEHh REO 5B LL(%) Cre(g/L) RERARFA(mI) BRI AL (%)
1 13.69 5.49 6.3 48 97.24
2 13.34 5.46 6.223 49 98.12
3 10.49 438 6.1547 50 98.95
4 11.77 491 6.1926 50 99.56
5 10.07 421 6.1597 50 99.03
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AR, HL

Fhnde 10 Fios.
3.4.4. SRAVZEINRIEEL B RYAE (LR

MR 7% 8 A2 10 AP A HHR T BL2z ] (M BRI AR CR B IR EARILINZR, Wnls] 3 Fror

99.5

99.0

98.5

98.0

Exctration rate of iron(%)

97.5

97.0

20

T y T
25 30

T
35

The concentration of N, (%)

40

Figure 2. The change of the extraction rate of iron with the concentration of the extract Nyss
[ 2. SRRYZEBNARREZERLT N 205 iR T L HRZ

Table 8. The content of REO and extracts of different acidity in iron

% 8. TRBRERE RS REO MM A E

WA TR (mol/L) Creo(g/L) Cre(g/L)
0.5074 93.34 3.867
1.0655 115.67 4,732
1.5197 207.65 5.8024
2.1184 198.91 5.8201
25116 147.64 5.5238
Table 9. The content of REO and Fe in the solution
# 9. RER+ REO MM EE
BRI EE(mol/L) Creo(g/L) RFEH REO 48 H(%) Cre(g/L) RERWARFR (mI)
0.5074 84.54 87.55 0.231 29
1.0655 97.3 84.12 0.186 30
1.5197 175.66 84.59 0.618 30
2.1184 167.8 84.36 0.073 30
25116 130.04 88.32 0.075 30

489



e

Table 10. The content of REO and Fe in the extract and the extraction of iron
52 10. ZELKRT REO M & 8 R EKAIZERL

12 B TR (mol/L) Creo(0/L) FE T REO i i H(%) Cre(0/L)  SREEMAAFA(mI) BRINFEHLE (%)

0.5074 11.19 11.99 3.559 30 92.03
1.0655 97.3 84.12 0.186 30 95.07
1.5197 175.66 84.59 0.618 30 96.30
2.1184 17.71 8.9 5.706 30 98.04
2.5116 15.03 10.18 5.311 30 96.14
99 -
98 - [ |
= 97 -
=
c
£ 96-
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T 95 n
—
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ie]
T 94
©
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L 93 4
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T y T ) T : T y T J
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The concentration of hydrogen ions in solution(mol/L)

Figure 3. The change of the extraction rate of iron with acidity

3. SBREVZEBNZRFRER E AT L Lk

g 3 RO T DL B HROWRBE RN, BRI ST R SRR T, — VORI E
= 2.0 mol/L /2 AT BRI A IR BT, JES A3 MRk R R
4. THeS545%

AU IR 2 MR R 40 51— VOSMURJBR 7E Nags TBP AURIRIRIE 19 = A
SPET, BRUMHR LRI B, RSB T 25 . SRR BT 5 B T 2 AL
FE R T T e NES e

T EFIBL R

1) Nyag BEHURIR B L B0 57 8520 R T E TBP (958 BT, 71k 0096 B I, i Noas 2 HoBEER ALY
WA,

2) Noyas BEHURIXHRR - 9k 55 0 R S OB/, T TBP SZ 3L M K, B e
REUSITTTRN, B HEAEHUEIE g 40%, BCHEREILE g 98.76%.



3) Nogs I HEZEEUA Bl 35%, fefEB2E  CHY = 2.0 mol/L A 45 .
MEFFAIEHFE, Nogs KIRASE L TBP &, 3 HAE TV E TBP BEE Nogs N N 32, o Bk
ETLZ, NiZiEkFKE N 40%I1) TBP SRAZHLER FE A 2.0 mol/L 724 32 i H ek .

E&WmE

VU145 0 7 B R A < e i T 52 I RO PT ) S JH e o L R 2R PR IR S WAL 72 7 (162A0271) 5
I P 2RI E “H LR EAREF LR S M BT (15cxy0017).
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