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SOLVENT EXTRACTION OF IRON AND CHROMIUM
FROM LEACHATE DERIVED FROM TANNERY

SLUDGE

ABSTRACT

The treatment condition of extracting chromium and iron from leachate
wastewater by Bis(2-ethylhexyl)phosphoric acid(D2EHPA), tributylphosphate
(TBP) and 1-docananamine (RNH,) has been studied. And the different
extraction structure of extraction process were discussed in nitrate, chloride and
sulfate solutions.

D2EHPA and TBP have been chosen as extractant and kerosene as diluents
through consulting a large amount of documents and a certain experiments. A
model solution for leachate treatment by solvent extraction has been investigated
through single factor method. Various influence factors such as original
concentration of extractants and aqueous equilibrium acidity on equilibria of
extraction were discussed. The results indicated that completely removal of
Fe(Il1) from the leachate could be achieved by 5% D2EHPA at equilibrium pH
2.2. TBP could increased removal efficiency of Fe(IIl) and decreased Cr(IiI)
extraction when TBP concentration excessed 10%. The recovery of Cr and Fe
loaded in D2EHPA and TBP was also examined by using HCI as a stripping
solution. It was found that recovery of 90% was achieved in 5mol/LHCI solution
after stripping 20 min. However, TBP counteracted the recovery efficiency
because it surrounded D2EHPA and isolated their contact if TBP added.

According to the determination of optimum process conditions for
extraction of Fe(III) and Cr(IlI), discuss the dependencies of extraction species
structure on the D2EHPA concentration in organic phase, pH ,NO5 , Cland
SO,> concentration in aqueous. So we can get the structure of extracted species.
The results show that the structure of extracted specie is FeA;(HA); in nitrate
solution. And in the low and high concentration of C1, we can get FeA;(HA)
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2(H;0) and FeClAy(HA);,respectively. Then two structures can be got as
FeSO,A(HA),(H,0), and Fe,SO,(OH),A (HA) 5 in sulfate solution.

There were some woolly materials during extraction real leachate.
1-docananamine (RNH,) was been chosen as extractant and kerosene as diluents
through consulting a large amount of documents and a certain experiments.
Various influence factors were discussed. Such as mulsifying between two
phases(water and oil). The optimum process conditions for extraction and back
extraction were determined: Fe(IIl) extraction of 99% by 10% RNH;CI-
10%n-octanol-n-hexane was obtained at equilibrium pH values of 2. The
recovery of Cr and Fe loaded in RNH;Cl was also examined by using 1mol-L"
HCI as a stripping solution. The results showed recovery of 90% was achieved
by once contact. demulsifying condition as follow: 80°C,concentration of NaCl
15g/L. The two phases can be separated at 10min.

Suitable conditions of extraction metals can be got by contrasting the
efficiency of extraction using D2EHPA and RNH,, : (1) D2EHPA can extract
various concentrations of the metal ions, and can extract metals of low
concentration well; However, the stripping process is more difficult relatively. It
need high concentration acid for stripping and the intervals between extraction
and stripping process have been requested. (2) RNH;Cl can effectively extract
metals of low concentration from the high concentration of chloride aqueous.
However, solution will emulsifying when RNH;Cl extracting metal ions of
higher concentration, and need demulsify. It is very easy to strip metals using

water or hydrochloric acid.

KEY WORDS: solvent extraction, iron, chromium, bis(2-ethylhexyl)
phosphoric acid, tributyl phosphate, 1-Docananamine
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Table1-2 The removal efficiency of iron and chromium

KB Cr HWBAFe WRBCr AR Fe

Cr Bl Fe B2
Mk HIRE BTRE BTKE BEFRE
# (%) (%)
(mg/L) (mg/L) {mg/L) (mg/L)
1 1978 1983 591 F 30% 99%
2 1978 1983 793 KB H 40% 99%
3 1978 1983 745 1 38% 99%
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TR S e EREMEEATHEASN - ERBEELIHR, LEL
BHERAKEANEN RS (ENH#E) P, SENAEREHRN, FRKPHEE
FHAFNRAPHITRE, RERAIGEE, FINHESELPEE. XM
HiEAENAMMERSIE, RERARHMNEERHNES TRWRANEBE, ANE
REHRBEN, SHEABEED, TEF-EMAERENE, B P EEN
FMEREFERTHNIRRALFTEBLARNE, BHEEERK.
1.4.2.4 M &

PR ELELERE RN — M E, © RGBSR A IE ST MR
B, REBMESHARTE. ERESRE, RERBSVER Z M
G, AEBEREAEFRMA R MIRMAE, BHELYHE, BKEANRKE,



BRFELE KR8 3

BEBMHAERMARE, AEBATEAEWRNBER 20E CCO'SEBERE,
HAGEEKF . BHEBAE, MA 1%-20%[ HySO, % K BI 7] 4 85 i
BRHATHBEEES. AREN: LRAELHEITHREK, BEREIX 99.99%,
BRIkEs, 2BREEKEBREDMTER — LA B4R O.5meg/L R HH R X
MK E X, EE pH THE, BFHE.
1426 BTXHE

KARBEESEBERMN, MIELMENMErS%E 28R, FREPHE
BFXEESHED, WEBENMNBAEAITES, BRESES TE. X HE
BALrpEy, BREER BERAERSAAE TSRS, GNERBRETH
ABBEHRRN, BEEETECEBETR, 4R 58 EMETHER.
43 BAERNMHE T2 R EH R

BRENESEHEFHUNESERBEE FTHNEEN K. TR ERNER S
MIZHER: BTN BERSEERENMENARMEL, B&57
ERPERRREEEEEY, FHEEBIXENENEREI S EEN. B
FUMREIEETLSH pHEZUFHFRAEREE AT, AmEDERNEE
BAFA, BRAURK. FNERMEEHEB, #XENOAABERNTAK
BVIBWK. FEEXEWNAFARBHSARMAERNST R, HHEHGENF L
i, HPEEPFEDS), GBI EENEEH, SEMREENBEM P
EHBEAERNFENGKER: Bal, REDRZENHN. BEIBENASIFHMAT
I![k_t[56-60]°
1431 ANBERAAEN AL ERNH

ENBENEACRERES S, ExBEKRyECHEEZMAY, #1
Hii, BEFREPERFTAIHRENFNLEBESSBEIREAK, He, g —
2-ZECH)R(D2EHPA) MM =T Fs(TBPYE % 8|l Z EM, H#AE Cr. Fe.
Cu. Zn ZELRERABLBIATI ZHRANAL, BR-Q-ZECE)MK
(D2EHPA)Y i M T3 B Fe 9 T oll 3% /K &b 388 o 38411,

T BEKHH SO NOy . CI'S ¥ MMM EF, % D2EHPA %I Fe’*
— W, EWBAMAFRP, F ¥ Bk ALl FeA; 3HA B R B2 WM, Yukio
WA S ERBHRNTAP, EEYWH FeA2HAP, & & HC 4+ i+, Biswas
78 3| T FeCl(H,0)A; 1 FeCly-A-(HA)2-(HA-HC1), Fi B % & 4y 25 #y 181,

#H X #kiRiE Y, D2EHPA B Fe*'mt, Y pHEF 2 A4, Fe IE R
FA kP 90%LL . R D2EHPA EI Crr* %k, pH HZ 2 £4AMK, Cr'H
ENERH 15%AA, HF pHMEA R 5 AHH, CrrMEREA LEH 90%.



B W72 DB T Fe I Cr MR FIREHR 4 B HLH

FFEURER 1-14, Cr'f Fe* &7 LUK A D2EHPA R4 B /.
1432 BB XERAEERYIB LR O NA
RERARASSEEKERMRAKER, RERANKRTELE, BT E
AR, TTUEN —FMABESIEEAR, EEXERSBELEN —HERFRN
(3357, HREWMRENBOHTZHFA. BEEZMNELY MG LL A RS
NGO AERENNZ —. ZHFEREZRORY ., BHE pH. &ELHEHR.
BEMEZEENEMDS, ARRENFAPEREN—SRAELENE K
fa. . BEAEFREE. TR EEERN, SOFENEMNERE TR
EHEmmEm. FEHARHEEFA PR ETASHH M S BT HE TR
(638, ReRHBFRTUBLEEBERNMELI CC R F A E.

1.5 XUtk R i ik #F

AETMARERY, PEESENERNEEBTUTLAERED:

1) BHFEMHE. BESTSH—FNJLHADHR, HoEEZEBArB B s EK,

) XRARBERN. BMUARARNEENFNRAMEENDRABNEE
BEX, BRERXERANAARENIRENEENITE. '

3N HTREXHSE. BERENNANFEFENYMLESRIED, BiEUEFEN
EFUNERESMERERYNERNHAPRESR S —BHAA, 5 TRHAEBN
BREHEBERNFHESEXDY S .

4 EWFATLUFKHMA, E-EEELLBRRBEANARA.
1.5.1 A YL 8% 28 A HY 7P 69 2k %

HAABEMENESBEGRKERFHFS . CrO N, EREMFS 1 F B,
REZWMCOBERB T, XBABRTHTHEC, TENMAFS HELY.
MTIERIFS MC S BHER. REFRIXHAREFS WEVARHRTRE,
R R E B A M, M T B BRI LA B 48 A . 3% B B oK A UM B 5 A o A
BFe'', MEFNAOEMERLEDN, AR _QC-LECE)AE
(D2EHPA), D2EHPAMFF B MM AR K —f, &M &EMHE&E FHFE DT HpH
BAR, B a i@ s K HILBA XSRS ESS), Hmaky,
D2EHPAR Bt B 0 A HLBE MG, TE R UFe’ 1Y, BE AR ZE U2 B 8k W BE R U Fe™”.
METEHEIBELEFERA, #lWCyanex 272 (= (2, 4, —=HEEZH) KX
BM) MBERE, REFENRESY), # HD2EHPAW R E B, MNAEZ,
WA “HEBEERR” 2K

B =TER(IBP)E —MBNHE TP SHAENM. TAXHEH
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BRAERHE AP A 183

D2EHPA M i B ¥ K P RE BBl it , R BLE B HLAR R 55 & B O TBPRT, T {4
MR KBERFE. BTULEE R MAD2EHPAR R {4 Z MMD2EHPA. TBPR S
FRAERFITHEHR. B D2EHPAR F S X BB H B —F H R, ZEETBP
BIIARN 5 BiSREMERT RN,
152 BEXNAMESEF

MFHSF CIRESEH G RKBER, AV ESERNZIEEPIHE
TCIMER, MAKMENE, WRERBEAPTHEHOCIITE, L4 KE
MERY, EWBAMNXHMHE. M ZREMERRE, HREH Cl'eh
KEBEOF RN, Fw At B % 72 BA 2w R AU R R A R
EAERNAEREMNRELES, FERRAKENRRIELRE (—REBFH
E 5 mol/L MM B/ HSO, 8 HCD EXREN, MAKEEIFERALRE
BEMRFAREAMNKEERFAE, BEHREPFREELAKFNADLEN
RN ERBREAN TR ATURFBEERNEFANHAPRES R, Bk, x&
BIERATREMERAXRIBTLEREKFIHEK. KRB, URHBHENE
PLAE & R 3 0 B ok N T34 B 4 25 2k 2% 10 B 141,
153 CIMEEERAKE RN

BT+ R ERRMEE, CIMKEN Fe ' MEREHRKHAZ W
CIfIEME, F'MNAEERBKR, FrOENEORAR, MATHES
ClfgwkEr, FTRE, EEWVURKEERITRE. NG THATZKER
EWFKR K, — KB AREELGTE—BIMAAZR, MKCIEREFHRAL
F, RAMA—FEEMKCILEKMAER, BATHIEALREZH %, HHTF
EN. ZEHR, MA—ERBKCIMBME: A BHE LE& F A%
E, Rt sgE Lm0,

1.6 X RBREMERKBAAANERAR

1.6.1 A 85 R o 80 1K 45

HEBERAGRKERTEREN FS . C “uﬂﬁﬁ&ﬁ%ﬁd%ﬁn
2K, Al COMEIRAHERATEENAARE. #H F . MR
pH 1§ ¥ R {# Fe" BiiE, MO FRERY &, FPEURIFAAEME, &”,
CHHRBLAHIREMASE, FBRMEMRAN CO'EE KEMRE. AN
BABHERRTFNSEETFRNGAR, AL REEEHBEOENKRM
E%ﬁm%??MEﬁﬁﬂpHﬁ HEFENSBLREPNEFEmWEZ L

EEMKENS, B “SAXN", #TRENDAEMNEE, FELH

14



T e IR Fe F Cr BIE AL 2 BEHL 5]

1% 5 43 A P2
162 HAMEEAE

1) ZEB 0% #F

2) EEUHIKEREE

HFRAAMERKM, EHRLEENERAKE, F2BEHRRNHIE
BHEMFRE, BAARFHIERE.

3) ¥ EEH pH A

ERFERAMERYESBAKEN, BHEXERERRESFERRHN
pH fH.

4) ERERTHHEESHNHE

HERNSETESRBMKENTUApHZ MM X R, #B— P EFDE.
ERMRNEFEER. 2. 2ERYEUREESNLENESH.

5) ¥MmEgmEEE

FEROKHAK (CI'y SO E). SEBKRBURSEASHHERSNEN
EDEMHSBRREMEW.

6) RZEMM &M

HYAFRMERER, GENRENHEUREI R RAKRERZNPIE
REFIWE, RENRRN6EE,

1.7 X REH AR BXRGFZL

1.7.1 Bz

B AR — P B M. COVEI, Pt o CoOY RIS TR W I8 M5 TR K 8
MAERRR, NTFHI—FHEFTEENERHNEEMBEEFNENO pHE, A
i A R KA PR pH M, FHERKMBRNERFN FS L COBRBRK
H3EEUR.

AW RSP RALBEAAMNBBEANBEA#TRERLR, UHAEL
W AT, FERARRYRESMIVENNIZMAEKE, BdxE
ATE. BEMNATUESENFS . CPTHBENATEESES S, HHE
S5 BB DEEHPA X Fe'MEGWEH. AU AU ELETENTRAE
F B K 3% BUE & 1 B0 4 O R K .

KR+ TR —IFE B —IE Sh— 5 B 15 R 1B 0 AR 17 2 IR A 48 A
FEBEBREBRNYARERMNEMNSITRER LR, BIERARARERR
MR, UHELLUNHEMTTE, MBS LERABRIBELEESH T

15



BRI AP LR X

ENHTEMERTNERMF. BIXNENTLTE, KENEATLUERESE H
Fe* . Cf', ARBREMNEZF . CO' A THRESSF, MAFEAKXK
R I 1 2 B 7K 0 75 98 k08 o R 4 g v 1),

172 EXR

ARBEAAATAFMES BRKEOHHOEBGLR, A FFZBF &
A, AR pHEMUKRERNBE MBI, NRET LUE R EF KRS R iER
MHAREE, CRRTESRMATERGMHNRNE, BEELHE L. K,
XMEANERNTEETLATESRNHEER, IHAKRBAFEFIHNES
BAMAFERET —HHER, £HE/HTE - PHOHATNA.

1.7.3 82z &

1) ABFFR KA D2EHPA f1 RNH;Cl Fifp E A X RS RAMIER, X4 E
THER D@ P . HPBHAERBERTN CTUBEARAR, HEd K
EA AR Fe’', EALBTHRMERNERL.

2) FIARAER A MINTEQ BFAE &, 24 SO, NOy'. Cl'ELE OH
5 Fe' MR EEM. HALESLHRE T D2EHPA E W Fe ' MESWEH. T
AUELAESENAFAHAEFEKENESHERARMERKE.

KHASAENEFERN, HZRGHE A, %6 FHH W LRI fE A,
MR KBERARRANAANGEERE, FEENERBSROENAMA R T4
o, NMiESBRENSEMNE.



G RRIEHR R Fe A Cr B9 FIFEEL 73 2 41 H)

2 KR

210 ERMEESNRES

2.1.1 ERHH
SERFFAMERR —Q-28% CE)HM(D2EHPA) Y F & 5322.43, EE N
0.9699 g/ ¢cm’; BEM =T A (TBP) 4 ¥ E266.37, %4 40.8766 g/ cm®; +=
B2 (CpHpN) A FEH185.36, B X0.8015g/ cm’,
2028 RUBHE
£ 21 EBREIENERS

Table 2-1 Main instruments and apparatus used for experiment

DEEA ik EETK
FRELRES S ZHWY-110X TEEE R EAR A
BfRF DJ-200B AW RE
B TDL-40B ot ik 20 I
& IR 4 Ok 3 AA320 e A p
8 pH it PHS-25 IERERSHBRRALF

2.2D2EHPA B A% Fe*'s CrralfTH MR

HARUPIEMAMEREGT, FAFRAERRA-&RE TN, K
pHiEARR . TELAWFE —HENAARSBEENNESIZRE, pHin B,
KB K EBRA AMEREES AT URAAUSELARAEBOESZEE, pHin
MENBK, ENIEEES.

AR Fe  COTHMATRERSG R, B pHEMNERENX AR, R 1-14
HE Fe’ M Cr2 i) pHi o B AV R B 89 K, {8, 70 R | D2EHPA fE A &
BMAENSE F M CO MR RN M SR,
2.2.1D2EHPA ¥ B Fe"' LR B HMHE

Fe' MM pH HEATEN. pHE—MEEFL23LUT, BFHMN
A F AR, KEPHEKXESM F CHBEGHAME, KK F'H
WHEREK, MEMENFELZPER, EFG0E pH A&, B3 pH HiX
B—EmE, et TiE, FENPFERnERNT MBS, AFTFER

D2EHPA (5 : B 50mL 5 D2EHPA % 1000mL R A B+, MK H
EE, MEIRKERD 0.15mol/L #1HHM: %A, F Fex(S04);6H,0 Ml Feo*

17



BepEEHH AT IR X

WHEH 2.02¢/L B W OMEHD.
£ 2-2 RF £ B Ksp
Table2-2 The Ksp of different metals
Fr ¥ DivE # pH & AT EM pHE

BT

C{M")=0.010mol/L C(M"")=0.010mol/L
Fe'* 1.81 2.81
cr’t 4.60 5.60

#20mL EERMENANSHARENAHEE THS S 1"~7"50mL 4% & 4
o, %% 10min 5,4 51K F 0. 1mol/L #) % it B F1 2 K B 1 pH H 2 5 4 :0.59,
0.83, 0.98, 1.15, 1.38, 1.62, 1.99. #EAEE. XHARFRK L ER X
KAKMEPF FEHKRE. FAEREBRANMAT FHKE. REKX 1584
Fe' IR E, M ES5pHFA.
2.2.2D2EHPA B Fe' M A B LR

F D2EHPA B FIZEBMHE Fe¥'f1 ¢, X ERLFE L D2EHPA B KB E
BB F I B HHLAAY, AN KBS Cr @EAH Y, BIIEMEM.
FrolEmE A D2EHPA WE MM F kB ZRIMXR. B —EKEK
D2EHPA B % Fe' KK .

BC 3K £ 35 0.15mol/L #) D2EHPA 1§ 4 Z B H Fea(S04)3.6H,0 AL il —
F5I Fe’* ¥k & 4> %] % 0.0089, 0.0357, 0.0625, 0.0714, 0.0804, 0.0893, 0.0982,
0.134, 0.161mol/L M1 REA KM, B ERAMBENTEHETERFMNEESR
KA FSTHIWE, MAZMKEESHENART FSRHKE. XAKMTH FH
W —HHMHFI Fe MK EERE,
2.23D2EHPA ¥l Cr*" LR B RN H

CrrPZERLR pHEMBATIRMU. pHE KHEEES2UT, HFHEH
MACRERM, KHPHKBHIMN C'CHBRIANMAT, K4 Cri|
WREMRE, EMENFELZSER, HTG0E pH EA&E. HY pH HiE
Bl—w W, RrETHE EENFERERNARNBEE, TR FEIR.

FH CrCly-6H,0 BHIH Cr* kB H 3.058g/L MIER (2% ). W
20mL0.15mol/LD2EHPA 2 B 5% B H 2* % B T 1" ~6"50mL 1ty 9 W% 3+
B, #% 10min 5, SUFEH . Imo/L MIEFREUNE KB pHER: 1.10,
1.80, 3.12, 3.65, 4.34, 5.19,, HESER, MEFLKHEF CO'MKE,
M ZEHEBLE AP CONWRE. FIFER 1S H8 O HENE, Hx
E5 pH#EH.



&7 e B IEF T Fe A1 Cr (15 7RIS B HLA)

224 BHGERKERD F' A CrERAH

FRIOL 18.96g M CrCly-6H,0 F1 4.58g Fex(SO04)3-6H,0, ¥ T 500mL # 18K
, REIRFE 2-3 PHBEAISRMKIER. B LR 0.15mol-L”'D2EHPA 20ml 5
LR AMETF P~7'50mL I ET S+, &% 10min 5, FA 0.1mol/L
MEmmBAOEKEHmMESD AN pH E4 5 H: 0.54, 0.89, 1.05, 1.41, 1.68,
2.16, 2.49., HEEHNMMKHFMEEZEFKMP F M COMKE, MEE
LB HENAES CO R Fe Mk . B 1-5 435 O/ Fe' 'l
%, H¥ME5SpHEA.

R23IBMFRAERGER

Table2-3 The metal contents in simulated solution

ERBT wE (mg/L)
cr*’ 3418
Fe* 2020

23 EHWMAE F R Crfi g wmE R

23N EHAMREREMEOE W

43 B LA B8 % ) D2EHPA ZEHL 57| LA & D2EHPA+TBP BB & % B 7 2 By #i
GRHER, i Fd' COMERENIBUR, NIANENIEURE
AR .

AC & 25 BRI K 2 ) B 5%D2EHPA, 10%D2EHPA, 5%D2EHPA-2%TBP,
5%D2EHPA-10%TBP 2 B 7 .

2% WU b ZE A 20mL M A RS R RE A E T 11 ~5"50mL
MRS F, &% 10minj5, 95 0.1mol/L I M A E /K 8% ¥ pH &
Mk 2-4 PR,

A2-4FARZRpHMEAHRE

Table2-4 The pH of extraction in solution

TR E (%) pH Y B &
5%D2EHPA 135 1.46 186 246 3.71
10%D2EHPA 131 1.64 244 294 3.12
5%D2EHPA-2%TBP 151 1.70 2,11 3.1 3.61
5%D2EHPA-10%TBP 1.54  1.81 2,18 3.15 3.64

BESER, WEFERAME QM F . COMKE, MAZREDEE



BRFAFHE AP

LT Fe'. COr MWk, RBER 158 FS'. CrrMEmE, W ES
pH {EE .,
232HBENNER

UL D2EHPA A EH), M. ECf. NEBABEN, LE D2EHPA
B FE S 5%. 10%E9 A HLAT . B 20mL1* ¥, A S A BKA M. %% Smin
FIAENTHE, SEAHIAAKE, MEERKHS FS (CrY) mKE.
2IIBHTHB TR
2.3.3.0 BB NO; 3 Fe " MIXAWE UM BN

1) %% K A D2EHPA W& & REN, F' MR R EXS YL M H
7K AR pH EH IR M. .

KA HEE: FREL 3.13gFe(NO3)1.6H,0 1 6.22gNaNO; BEHlI it Fe* ik & &
0.00895mol/L. NO;  BI#K FE H 0.1mol/L M1 (3" #48).

AC %1 300ml 0.05 mol/L fj D2EHPA #4381 2 B3 F % A ¥4 . I 3%3 % 20ml,
MASERMEHAZ 17-5*50ml W2HEESF, &K% 10min 7, HFFA
0.1lmol/L I MM EKIEY pHE, 474 087, 1.07, 1.22, 1.38, 1.62.
HENER,, WEERKKMAP F kB, MAZMREBHENIAAFE F'M
Wrg. HEX 13 HEE Ff M BLELFH 5t logD 5 pH .

2) R AKHPpHENEEN, F ' MO RE R HAES Y S HE % D2EHPA
W B

FHHAHESLE: 2FEFKEAHN 0.0lmol/L, 0.015mol/L, 0.025mol/L,
0.05mol/L #J D2EHPA # i X L 7] & 300 ml.

SHIH LR 20ml HEHAMSERN FERETF 1°8 5'50ml 58 E 3+
P, %% I0min/G, BYT pHEHN ISAEA, BRY Smin I AFENFEH. BE
NER, MERERKAT FEHKE, MAZMERBEENMT FHIKRE.
HE Fel 4y & L 3 4 logD 5 log[D2EHPAEE .

2332 BET CI M Fe ' MEAMEHOEW

1) KHEAR: FFH 2.42gFeCl3-6H,0 M 0.1gNaCl R H K Fe ik X
0.00895mol/L. CI'BI# & % 0.0285mol/L HIE K (4B ). EEBTREP, K
e ClURERERFAE.

a) /KABF D2EHPA MIKERIEEM, F'MO B RAE S E W F K

6 pH {4 (A A5 5.

AHHMPI R 2 55 #E A 0.2mol/L 1 0.05mol/L 1 D2EHPA #§ i A%

H 7 % 300mL.

20



HS IR BE LR Fe 1 Cr B IR LS BEAL I

B 4* %W 20mL, DA Z A 0.2mol/LC0.05mol/L)E HL48 B 1¥~5*S0mL
BIABELTRESRSEGE, 23N 0. Imol/L IBEMBAMEA KB KAS, B
% Smin AKX IREEE, SR EFXRKAEF pH E Kk Fe' WA, FIAEM
EAYENHES FSMKE. HBA 1-3 5 Fe' B2 AL L 3 % logD 5 pH
.

b) B AKHEP pH HEAHEER, F'MOIRUREZESYEHME

D2EHPA ¥ & ) ZHAE T

AHMBHEE: 2R B E W EH 0.05mol/L, 0.1mol/L, 0.15mol/L, 0.2mol/L
A1 0.4mol/L ] D2EHPA ## i Z H #/ % 300mL.

B R 20m EHMHASERNY 4BEET 1"~5"50mL 0028 E T
d, ZoHEGE, A pHMER 1.5 (1.68) KA, HKYP Smin FA B P4,
HENER, ST EXKMHF FHKRE, IAZEREBEAENED F
M B . 8 Fe’ 9 %) A L 3 %t logD 5 log{D2EHPA]{E A .

2) KHHM: FHRI 2.42gFeCly-6H,0 B $I ik Fe’ # % 0.00895mol/L 9 ¥

W O"EBD. EEREREYP, KPP CrkESEEWL.
a) %% KA D2EHPA K A& TR, F' MR RLESYEHHE
KA pH B ClTkE R AELE 5.

HHAAAHESE: DHACHEKEAN 02mol/L, 0. lmol/L A 0.05mol/L ff
D2EHPA ## 1 2 B #) & 300mL.

B 5*¥E K 20ml, SO\ A 0.2mol/L (0.05mol/L) H HLA | 1¥~5*50mL
MABELFEIRSE, 2 HAA 0. 1mol/LHCI B HE R pHE, HERS
Smin BIAENFEE, SN EERK KA pH B X F HKE, FHERE
BHENHAF F HIKE. HEBR 1-3 i H il Fe #14AC b 3 31 logD 5 pH 1
.

b) WHKARG pHEM ClkE NEEN, FrMaRIL AR EANEHN

B & D2EHPA ¥ BB R .

% E—H Y4 D2EHPA A E 4 5 H: 0.05mol/L, 0.1mol/L, 0.2mol/L
1 0.4mol/L. 4 %8 bk 20mL HHLAMEEEN *HHEEF 1¥~5"50mL
SRS, AoEFE, £H 0 Imol/L W HCIiBW pHE R 1.62 M 2.1, H
o smin BIARREE. BESEE, FHBEFER KM FEHKE, A
HEZERESBRANMEL FWKE. HE F'M BRI logD 5
log[D2EHPA]E B .

¢) [ D2EHPA KEARE TR, RN AW KMEE pH B HEME, Feo*
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B AAFHE AP 18

MR ERESYSEHEE Cl KEMELER.

B HLHE P B D2EHPA MW E R 0. Imol/L B, # 20mL @A HLAME
BRES'EBRET SomL WA BE P, RAKEHF, HM 0.1mol/L £ HNO;
WY pHES I A: 1.62M 2.1, 2B 0.1mol/L f NaCl B W #H &M CIT ¥k
B HRNEHFEHE, 20 EERKKMBP Fe’ 413 E H X logD 5 log[CI7]
(AP
2.3.3.3 WA SO X F'MEAMAEHME W
1) % KA D2EHPA KERBEAEZH, F' MAMILREESWENBEEK

K pH B EHER.

KAHB HE & . FREX 4.566gFes(S04)3-6H,0 ALl A Fe* ¥ BE 4 0.00895mol/L
MEw (6",

AL %l 300mL0.3mol/L 1 0. 6mol/L {#} D2EHPA # M2 A E N H M. K
6" ¥ 20mL, MAZSABMAENHE 1*"~5"SomL WA REI T RIESE,
W pHEF M EERKM F Ml E, RN logD 5 pH EHE.

2) WHKMP pHENEREMN, F MR R FE 544 5 & D2EHPA #
BRI ELER.

EHHEMEE: 2AREKEASN 0.03mol/L, 0.075mol/L, 0.15mol/L,
0.3mol/L 1 0.6mol/L (¥} D2EHPA # ith Z B %/ % 300mL.

S RE Bk 20ml HERABRNZSERN fHEBRET 1°~550mL 099 8K I}
d, BoEGE, AW pHMEN 1.00 M 1.78, BiRH Smin IEAFWFEEH. &
ESER, MEXAKAS FMKkE, FAZMEG LA FMKE.
i Fe* i 4 B L 3 %t logD 5 log[D2EHPA]E B,

24 REPEHBHER
241 AR RERMHERHR
2.4.1.1 5% D2EHPA R G A LT AN RE

LKL S%D2EHPA— M EN A RERCE LS R A IR, HWTENTH
pHEHR 2.1 K6, BEERFEE, SAEENME. F52 5L 5.0mol/LHCL,
8.0mol/LHCI. 5.0mol/LH;SO4. 8.0mol/LH,SO4 A R ZFE M, BRI A 11
BATRAEW LS. T 20min FEXPFa&. FHAFHMHAOKME, MEERK
MY EEBEFH®KE, HKEFHREE.
2.4.1.2 5%D2EHPA-10%TBP ER S M A KRBT HB R X

WLl S% D2EHPA—10%TBP— i 3 B ok R X RLVS IR R IE W, iR Y
EHOPf pHE R 21 AAK, KBXBCEH, 2BHANMHE. HEREL B
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16177 Je WIEH T Fe A1 Cr (IR AR 2} BEHLE

FlsLie 2.4.1.1,
242 REM BN REXENZ R

REZMAPIANEREMGMHE., KEEX, EERENRAFRAMEX
R, FA—ERRENAMEKRZEYAREE. 80 LRBEREXEANRE
it 8] o

5L 5% D2EHPA— # il F1 5%D2EHPA-10%TBP — # i 5 /> 3% B {4
RENERSREMNER AYERF&E pHEN 2.1 E4H, ERERTVE,
SEEEY A, 7 S.Omol/LHCIfEAREH, BHAEW A 121 47 K FBE
¥%. %34 % 5min, 10min, 20min, 60min, 120min B EFK B F4E. 2= HH
HMAAKHE, MEXERKHEFERETHKRE.

2.4.3 % 69 8 e A A

B 20mL MIHERIS R MIER, FALRRA S%D2EHPA— HiliE AR E 1:1
HITHE, AYENTFEpHEN 215G, BHINEERNTES, $E2E,
MEFXRKAT P HRE, MRAZREAUENMHF FHKE. RARH
HLiE 20mL fIEABE) 5.0mol/LHCI( REF)) BE, ¥ % 20min, HE S ES,
W EHE KK F MW, ARERIME.

EBFANBE: XA Smo/LEYNaOHB B W EM AV HMpHE, X4
pH=3M, R Rt L B O E A pH<3, BMHEARMIE, EWHE P H KRN
71 pH>3, EHHAMENRIAEZANE, RNEEENHEN M. ATE
pH=3, %3 NaOH B — & it (E10.5mol/L), W[ i T i T NaOH M & HlAH £ fib ity 48
ki d. WA EIHFIAELERANENENSEKER E5 LR
.

2.5 D2EHPA W A ELRFIZR A IER P RAINAH

BFRMEBATILE: HTHELEFZETAENRLY, HEHEBR
hEE —ERFYRABELENY, HEENENERKERG, FAREHET
BELE., ALRRABEEFRIRELBRS2d, BRERE, FHERLY
ER%, HEXKEREYRI, HHEEEENR. BALTDL-4BRE LI E L
(B L &R 5000r/min, BF{E]: 40min) /&, BA4SumBEEE AT 4 58 it
%, BEHEENER.

2.5.1 ISR W IR 4L A A A
PRLIGRHERPERE TN E
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B AR IS

B ERAEEAMEB 5SomL, KA 3:2 ) HNO;—HCIO; IR AR H#E, X
Ho4sum BB T BB, XA ICP-AES B A% E Tk
EHJY 27 JY-38plus) HEMRBRFTHEERRASIEHEE.
2.5.1.2 IS RHIERE T CI A KR 2

AABEEE - BREREESMUR, ERRARMEE (B, TRAR
BTTHME (), BHABECERITRUTSBAL:. AEER~HT—~
FRELEER (D) RE-JE--FEE-ZE 7KK MEFRRMEE
FHAZUTERAL: NERE-HT-FRE-EBTKIE.

AEENNEEENEXAEFXHEME, BEETmN—PARAGSA
%, BREBMME. AEETAPRALER, AZREBEEAE T AL, 4
AR sER, EEX e B HATHAER, BHEZE FRMEE, RE#&
MEATFHEROSEUL, WEERBRAER, TBRHTEESN, M
AT LUEZE AR,

BHamBEHCE: B8R 30mL #&EH, HER 25mm0.65um &
JEE, BAHK 10mL, FHAIMAESE, BREBFKPRE, RS8R
MATHAERASHEULE, REFLRBFROER, FlI0nL BERERRF
TEENT, KB TEENBREEASRE, A HERETHT, REEK
NE, BEEANTERZA, AEEBEEEFUE, UHABUITE FHK
B (mg/L).

252 MEHD F' A Cr R4 &

ACHIA E S 0.15mol/L K9 D2EHPA K H, BmEMAEM. N 20mL £3F
AEBHSRAEEANSZHERNEIHET 1"~8"somL MHwES+, 25
KA 0. Imol/L BB MME KR KM pHMEA: 098, 1.09, 1.38, 1.68,
1.82, 1.97, 2.17, 2.4. B EDE, 7MW EHENHRNKEFMA. B 0.45um B
MAREBETEERKE, FXARTRIKS R AETTEAM F'. Cr 1
WRE, FIBEREBHENRT F ', COMIKRE. HERHE F*'. Crr fi%
W#, ¥%4ES5pHEHE.

253 A EAHHEK RER
2.5.3.1 LL HC1 Y RZE A

TR A BB & 4 0.15mol/LD2EHPA F 4t 2 13 995 W bk s B it 17 %
B, ZZHRER)h 10min, EWpHMEH 20 AH. M ELRENZHTHRAKAN
F20mL, AR % AR 5.0mol/LHCH W (RERF)D #, 4% 20min,
MEXENFH. HELE, 2BFIMHMAKME, FMEERKMEFTEBEFH
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Fl77 P EH Fe A Cr 75 RIS B L)

R
2.5.3.2 L NaOH H X 7

LA NaOH AR¥EFEIREFE -—FARERENE-REREANNERT
HITRE, RENELZBUEAABEMRMAELDH R
/ LW HIRER K 0.036, 0.072, 0.09, 0.102, 0.105, 0.136, 0.14, 0.18mol/L
M NaOH % # . B 20mL ARIKE K NaOH B 5% LR i A AS KR
FE, W% 10min, FIAERFVE. BES2E, #BEKANAEHNM, TEKH
mrmiE, HTHZEE, HE.

2.5.4 ERY L E S

FLHFEHERENNIRPEK. FHENFEEETERY, 2 EHFE
HEEERY, ERBETKAENY, TETR. SRV EEFEKANSE
MHE>EEE, ERSEMHETESZI—CMEZm, MMTENNEE. &
FREKRERE-—NMNEENGEERE, HPSHATAEANY. SHEBETUR
AEMHETF. TORBHBRESHERD TR ~EHER.

2540 HERTHNDIIEW

BsRAERPENDHTHE, REENHMEBHKMA, FEITEL
FERYNEFEVNRAEZERVNERSENDLEX.

KHRWE: NERLEEHHEMR 250ml, KA 3:2 A7 HNO;—HCIO;
EABEME, KA 045um BMARERTE, SHEENEHIFANE pHE
SR A 0.58, 0.89, 1.21, 1.47, 1.92, HIX S AHEBMEAMRERKME. EHNHER
0.15mol/L ) D2EHPA M EN AR, 4 NEZFEEMN SHABABRNENHE T
FEESF, RAEY 10min 5, BEENFEH. UREEFERYER.
2542 K ERPTHESBE FrHER

FERALIRMAEMN A ELBHRERAEEPEBEE T, EEAXNERY
HRRHEW. FE: ABGERELFDATIENE, IREHKERPHSES
FHBELFE. HT pHEMFNIEEH, FH D2EHPA XRUEM B .

B2 i T Ak B A Ak B 250mL, AL BN 5%NaOH Bilk. Bl ETF
TDL-40B B .00 B L (F .0 5 HE A:5000 r/min, T E: 40min) F#TH
O E. TEIFMTFIHER, MAM HS0,8% pHEH: 0.61, 0.9, 1.19,
1.53, 1.76, M 2HM, BIAERNERENENNAKMA. 23K EEE
A% A 0.15mol/LD2EHPA B T S0mL 4B 4%, £2HK% 10min 5,
EBERCEE., URETHERYER.

2543 HBAPENEE FHEZN
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BR AR NIRRT

ZHE 2541254288, B EAERYHEAEATGRERERT
MHEF. TRBERPHHEBEFEER CIM S0, EETRFIIHEKER
CI'#1 SO, > (f) Fe* ¥, K FJ D2EHPA XEUA M Fe', MBEELBIANE.

EWAHANAESE: BSEHETFRE CISOMBEBREITERLR. R
F FeCl3-6H,0( Fey(S04)3-6H,0 ) F NaCl(Na,SO4) 8L I i Fe’ ¥ & & 0.036mol/L,
Cl" (SO 4 5 % 0.108mol/L, 0.54mol/L, 0.72mol/L, 1.08mol/L, 1.8mol/L
M ; BHLMHEN 0.15mol/L () D2EHPA i E B A Z. MEGHKAKHAAE
PHETS4RESF, &% 10min XBERFE. ABRETEERYE K.
2.6 RNH, ¥ B L1

FaEKARTTSENMABFHABHE FTRPHESY, FHIbEK
TUAFRAMBUENT B RIS TERBEMAREFEER F&EHE TR
mHEESY (K 2-4, 2-5, 2-6). NAMBMELRARBAEFRNFERITHE
RiTAEEEERRE,

RNH:+HC1 — RNH:Cl 2-4
gRNH:Cl+ pFeCl == (RNH:Cl)q(FeCL) 2-5
RNH:Cl+ Fe(804), —=RNH:Fe(S04)2+C1" 2-6

HHEAEAFERANERSBETH, — QB LELAHM &R, + 25
(RNHy) fEAZERFAN, AMATFEER, BNATENSE (LLEFEMR
M+ _BEtREMELMO0SmL) #THK, BERAESRER. WK
B RE R ik RO B MR AL A9 RNH, £F b 28 BRI (UL 32 %6 o B 48 /9 35 B B O
M ILiT# RNHy), FEEENEANKRN, FERABEN. HPEEXMHMN
fifl: BF+KAECHREBHART, MUKAEFEESBEN,; FafE
FRER+T HEHAEMENAENKNKRN, A ERE LA TREHKNE
B,

261 T HER F' HEME &
2.6.1.1 25 HUF) K FE % Fe (O K HU 2 (R 2

S B 28 B Rl 9k BE /9 RNH, X FI 0 Fe #EAT R, M A & RNH:CL X
BAKRER F MENEMEER.

AU E &: BB —FE RNHLET 10% (BAAHL) EFET, 7
REWWEMATENK HCI B, REHFCHEASH. ALH RNH; FI#
4B K: 0.018mol/L, 0.036mol/L, 0.054mol/L, 0.072mol/L, 0.09mol/L,
0.1186mol/L, 0.16mol/L. KA #l&: FKH FeCl;-6H,0 1 3g/L #) KCI AL
A FeX"# f h 0.036 mol/L FIE® (7'M
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HIFG R IE T Fe 71 Cr IR 3 B AL

¥ 20mL MAEVNHAZEERNOKHEET So0mL HAEEBEIY, RHEF
10min. € S0CKBAF MBI EXELEILNEE. BETERE, MEELK
Meh F I E, FIAZHEBHENAS FS MKE. HEH F MERZ
I ERFIRBEER.
2.6.1.2 /K4 pH & X Fe ' (A MEME W

B4 B 4 0.1mol/L B RNH,CI ZE(#) . B 20mL B HHLA M S 481 77
BB T SomL 28K+, &% 10min &, 2 580 0.1mol/L /) F 5 8 &1
HAKBPMED, WY pH HN 035, 0.78, 099, 1.26, 1.42, 1.64, 2.01, F
" 1omin AN FE. BBEFER, WEXLKKMF FHIKRE, FAIBE
MIEBUENAT F MK E. HEH F MR EH 4 pH A EHE.
26138 B FREN FO MEREMER

LREBPERRKE, FEAHEpHEREARE, A F MEREM
CLERHELXR, ‘

KK H % H Fex(SO4)3-6H,0 ML Fe* Ik E H 0.036 mol/L I %H .
BHEASRSEHAMUETHS H I"~5" P, B4 %A 5¢/L, 10g/L, 15¢/L,
20g/L, 25g/L ) NaCl. B HLAH A 0.1mol/LRNH,Cl—10% IF ¥ 8 — IF 24t F W
R, ¥ 20mL IKENEHBENENEETF *~5" AP, £2%Y 10min.
BHENKAKpHEN 2 E4. FES0CKEBPMBAHF LT EBA N E.
BESER, WEXKKAP F MW, RAEZAEHRANAS F MK
BE. WWHEEW Fe " MEREF ClIkEEE,
2.6.2 RNH;CI 2 4) B 88 8135 Je # s W F Fe’*H0 Cr*

£ 50ml BRSP4 B mA 20mL B 1B E (RIS RAER) %
FIRAKE R 0.lmol/LRNHCI 2 /. Z 4 # % 10min, M 0.1mol/L #
mEMEAKEHMET, B pH EHX 0.75, 0.92, 1.15, 1.51, 1.58, 1.90, §&
%% 10min, FHEHESZE. RABR TR ENEE KK F HKE,
FHZRERBEBN T F Mk H T EERE,
2.6.3IEB D Fe ' M Cry A EX X RINEW
2.6.3.1Fe* H1 Cr’* ¥ 4 ¥ BE B2 & 10 75 U6 9K 28 ok 19 3K e

EHLAHA 10%RNH;Cl—10% JF 8 — FE o FENER: KALLLEHER
Sl MER. % 20mL WANMHANEARBRAKMEF SomL FIHBEST, R
D% % 10min, @A pHESH %: 0.75, 092, 1.15, 1.51, 1.58 , 1.99. &%
BEHEIAMAE, XARFRELEMNEELKM D F'* 1 COIKE,
FEREBHEIMS Fo* Ok E. HEFRHEE F¥* 1 Cr MERUE
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BRPGELE KPR 3L

B @AY, JxtlogD 5 pH M.
2.6.3.2 Fe*' 1 Cr*' 1] 45 ¥ B B 1K #0975 8 28 W M 3K IR .

HHLMEA 2%RNH;Cl— 10% E XM — FCRERFR, KAIRKE—FH
B BB ERKER. ¥ 20mL BAEFHEAFERMAKHET S0mL B2 &
B4, AP 10min, AT pH{ESFA: 0.67, 0.82, 1.05, 1.38, 1.46,
1.75, 1.89. MEXK KT F M CrP'HIKE, Bdi P MCHERER
SEEY, Hx5 logD 5 pHIFE. HERMILAFKER S RKEHRENFH
MER.

2.6.4 [ E IR BEXT R E A E

L RNH:Cl W XA ERERE, RHANHARELIHERE. LRFTEHX
BREFMMRENIREZEW.

L R FE I CKARD KK E 2 51 5 0mol/LHCI.0.05mol/LHCI. 0.3mol/LHCI.
Imol/LHCL. 1.5mol/LHCl. 2mol/LHCl. fi#& HHLHHA RNH:;Cl & &R E T,
XM & MF: 0.1mol/LRNH;Cl 27, EBFH pHEN2AH. 5 20mL 1)
HFEENARZEHORENE T SomL 2 WEH, 49K 10min 3k
EHTPH. #EFE, NEELKATEREFHEKE. FHEREE.
2.6.5 RNH;CI % Wy it #2 o 9 7L 4k Al i 5L
2.6.5.1 NaCl K E X I W

HHBBAERKERS RS EROQomLE 5 A, 25 5KE A 0.1mol/L
# RNH;Cl EFIRAET SomL W EH D, R4 H.H 10min. 55183 pH &
H2EA, ERTRHEARBNER. REFBFHM S MEET WAL HMA
5g/L, 10g/L, 15g/L, 20g/L, 25g/L # NaCl, #£45 &% & 10min, 7 %M & %R
BWHEER, LEARBOERI NaCIIMAEBRXER.

BEHISRBER SRS HEE QomL) @ 5 4, 2B 5ENE (F2K
Bk S 0.lmol/L MENKR) BEET SOmL W EFF, 4% H 10min.
A ABpHEN2AA, BB FUELKMBABE RS2 R mMA 5¢/L, 10g/L,
15g/L, 20g/L, 25g/L # NaCl, £ 80°C F# S # 1t 10min, 2 71 & H R & &
.,
2.6.5.3 B L [R) A BECRL B R

¥ERGRMKERAEEBR (20mL) 1) 5 4, 7 E5HEIME (28
HKEXN 0. lmol/L IFENKR) BAEBET SOmL B ERYF, R4 &H% 10min.
SFAMATpHMEA 2 A4, ¥ETHUEARBMGER. REDFFHMA 15¢/L 1
NaCl FI &M d, & 80C TR IHIL, 5 EFL KRB FEREKE B B
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B AR N0 18 T

3 4RE51%R

3 EHBERAE Fe™'s CrPWiT MR
3.1.1 D2EHPA B Fe'* | Cr*" LR BHMHE

D2EHPA AW B A EMmd, —REU-EHAMEAFEMN. D2EHPA M E
NERMNETERSBHET M5 BPg# TR, BR&BEKT
AEEKBEERGRE —MERYH MA;.(HA B, REKXATRERA:

M* +3(HA)2ore = MAs(HA),,,, +3H" 3-1

logD = logKe + 3log[(HA):] + 3pH 3-2
D—E&RBEANHEAKMESAERYE, Ko—FRRMEH

logKex = -3log[(HA)] -3pHiz 3-3

D2EHPA i H'RHEN S RMHEF M, WA Ke (ERCFH 0O
R pHos (ZEME E 9 50% FY (1) pH) R ¥IW§ D2EHPA AR F 4 8 % F M
%5, TR MYH Ko B pHos ERRK, FR4EREHO.

100 —— AA———— - =0

B 3-1 7 F] pH F 5%D2EHPA 2513 Fe** . Cr*' et B AR ¥"
Figure3-1 Effect of pH on the extraction of Cr’* and Fe** in their solutions
B 3-1 4 F 5%D2EHPA-#E# 4 Bl % Fe’* M Cr' MM ERE S pH 5%

. HETTUE S F* M Cr MR pH EMNMMTMA, W Fe'*
MENERBRA, EpHER2 AL, CAXKITRKME. M E Cr°
WFENEZEGHMN, EpHEN 2 EEH, COMENEREARE 30%,
EHBE —ESEMNTEEE. HETLHE S B88 F'H pHes=0.72, RER
3-3, EJLAEL W logKe=1.08, FH TS Cr'# pHos=2.25, logKe=-2.9, LK
M pHos, R FHL COTEASWED . FBf i F Fe* A CrlHI pHo s 43
EH K, #58 D2EHPA T LU{E 4 3 WA 2 & Fe’* M '
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&£ MIE T Fe 0 Cr fOIR FIRHLS) BEHLH]

0. 09
0.08
<2007 |
—
g 0.06
5005
g 0.04 |
= 0.03
¥ 0.02
. 01
)

0 0.03 0.06 0.09 0.12 0.15 0.18
FKAACk s, mol/L
B 3-2 5%D2EHPA E IR F 5k & ) Fe' ik

Figure3-2 The extraction of Fe’* by 5%D2EHPA in different concentration solutions

B 3-2 4 5%D2EHPA FHH4 FI3 Fe' M R A M E I, K
M Fe ' BB RAN AT F MKEMNXE. HETUERAHAF F'H
WHEHEEKMHD FrMKkBEABMB KR, BLAKMAE F' #1 k& 1# X 3
0.089mol/L Z A B, HHAFH F MM BERFERE. X—NBIHRATEKE
WHKET, D2EHPA CEZH TENMEARENE K AH, FHMmAKHES
B FS MIME, AR F MM ERE, RSB P MENETRR 1-4),
B FPREREANEMLBTLUFE LN T 5%D2EHPA-# il I X B4 R
Fe* i, Fe ' MW BE LA 0.089 mo/L L FATUNBRAMENE. BFE
LT, D2EHPA MR KABBFELHMEFEDN+ D2EHPA F EM M K, B
RAATHBBR AN AEREFZERE N D2EHPA MEFE, FNSERTRNIR
BOENIECLAAERASES TR RGHARE, FF B Lk,
BN TE&ESERARMNBREZSMAN D2EHPA FIKEEXNE T4 L ER.
A2 BB RHFER S Fe' M Cr'ERLE

100 o
80 =-0—Cr
—&—Fe
» 60

ud
40

20

0
0 1 2 3 1 5
pH

M 3-3 FF pH F 5%D2EHPA st Fe’" # Cr RO BEAN S BH RO YR

Figure3-3 Effect of pH on the extraction of Cr’* and Fe®* in simulation solution
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BRI PLE AF B 18 X

ALRBELCENERGRBERES CrrMFF BN ERSENERN
WRE. B 3-3 5F 5%D2EHPA-E M E BB SRk s, Cr'. F MK
Z5pHHIXR. 35 D2EHPA £ CO' M F* i@ & MW Rt , & Fxt Fe¥ aofh
SEEW, FRUEMARMpH T (FHLE 3-1 ME3-3 B CrreERE), H4F
% T D2EHPA X Cr' BRI E, WA CrrMERZ LM TR CA BB P
W%, mE 335, £ pH =24 k44, FE'RIEMEELET 99%, m Cr''M
EWERE 7%, LEMAZpH ABEUEERE X, HEMER D FNRE
WHERH 1.34mol/L, EMTAME Cr''5 F' M4 E. RREEHED Crf
MFHMEERENER, BEREBBEMENE, SN pH EHLLSHHN
2L .

32ERSE F'M CrrEmE R

ATEBEHEENENFEOEWEE, LR RXAENGRAERN R
RERXARHFZEEREMNAFENENEN, THEREAPCLIFTRXEN BB AR
B, BHEVIRAMNERNERERATEHEER, X550 2% %KM pH &,
AHHERAKEMKEAPOHEEBETHRE. BRI EFHOREERE
SHREWMBHE M.

320 XEMAMKELLRNER
3.2.1.1D2EHPA-TBP 5 D2EHPA ¥Rl A B R L &

K 3-4 #1 3-5 4 B 4 D2EHPA-TBP & & % B F A1 8 — (] D2EHPA R 5 &
B Cr**fn Fe¥'if, ZMUEMH pH EAE . BRXFH— I D2EHPA
ME, ¥WAKENED, COMFIHENEHAMANMBA. MERESE
B¢ 7] D2EHPA-TBP M8 —§ D2EHPA B FIFE Cr**# Fe**Rt, TBP IMAfG
MR AR F M CrO' M E W ERIK, A TBP MMARMFER Cr™*
M m KT Fe''.

32



BTG R E R P Fe A1 Cr A RIS BALH

100
90 |
80
» —O—5%D2EHPA
o
70
—O— 10%D2EHPA
60 —&— S%D2EHPA- 1 O%TEP
50
0 1 LI 4 5
B 34pH Fe " EREHHH
Figure3-4 Effect of pH on the extraction of iron
|
—&— 5%D2EHPA
12
—8— [0%D2EHPA
10 |
== 5%D2EHPA- 1 (4 TRP
=8
i
6 s
4 -
2 |
0 xX
0 1 2 oH 3 4 5

B 3-5pH 2t Crr'ERF 8 ¥ h
Figure3-5 Effect of pH on the extraction of chromium

322 EMAMERRENERSH F' R Cr' MW

£ 3-1 %t 5%D2EHPA-2%TBP, 5%D2EHPA -10%TBP %/ [A] % Bt & A B
F'. Crrfi BT THE, HHETARENFRM B REP (X 1-8).
iR of 40, D2EHPA-MEMIAERUA R K D2EHPA W, BpEM A1 fELL kS
RPN 2%K) TBP %t Fe "M Cr M A B R HRA W R AFH, M2 TBP ¥
T 10%K, H B 4%tk 5%D2EHPA #1 10%D2EHPA 80 3 £5 1 1.25 f&.

A3l REERM Fe''. Crrein B A 88 %R
Table3-1 Effects of extraction solutions on separation ratio of Fe’*and Cr’*
R A e L% pH  Ec,% Epe%  B= De/De,
5%D2EHPA 2.19  11.09 997 2658
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BEpE R BUA S B i X

10%D2EHPA 2.22 13.02 99.9 6660
5%D2EHPA-2%TBP 2.18 9.98 99.7 3021
5%D2EHPA -10%TBP  2.21 5.65 99.8 8317

BRI ETJUEYE, Y TFTEHNHERAMNKEAEHNERT
( D2EHPA+TBP R & A0 8 1 %5 D2EHPA 3 E A L 8), TBP # A # [ 1K
THAREEETFHENE, BEREXMENN COEmE Fe " XM EMEWE X,
FHi TBP BWIMABRE —ERELBRKTHEFRE, B KT _EHENLE
RY, FEHEMTFFS. Crr'mMaE.
I22R™EBNH T

E—BRERT, SHEANLHREASSREMNERAK, HEFRENH
BRAMSRELE —EMEW. D2EHPA M TBP EX N & BT BRI,
HESX ¥50HNAEERS, BETERIEMNAIHEAREH. BUF
EREIHPMA—EBENHRER, LBEESYMERR, P FERFAHK.
RAE ST R 2820, A s ne vk A A, O 00 T R A o A A B R4 X EE AR
¥, UMeBREBRER.

A 32 AR Fel it ) Beh

Table3-2 Diluent influence on separation ratio of Fe’*

i B 4 B Iy A B IS
D2EHPA(%) [Felo,  [Fe]. {Fel, {Felw [Fe].  [Fe].
2 1.616 0.404  1.618  0.40 1.615 0.405
5 1818 0.202  1.819 0.2 1.817 0.203
10 1.939  0.08 1.941  0.072 1939 0.081

W& 32T LLE MR MFERER Y, ZHABENEAMAY, BREKME
CHRMFEHER A, BhAM kHES BRI LSRR, HbkEgmed
AFRMHREA.
23BHTETHEW

RO PE 8% AR A (D2EHPA) MIBEABHERSTHRERIBRNOMA RS, TS T
WA EBOHEARA. BEERATEE-ERER, BHEFH WA K
R

F'TEKBR —BRKABTHRATE, H—BELELSY Fe(H,0)
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BTG IE M SRR Fe 0 Cr AU BALHI

llho 24 Il{zo + { Tzo }llzo 4

Hy0 Cl H,0 SO H0 H. HyO

\ﬁ/ I: \Fe/ il \Fe/o e/
RERE A DD L’/l‘z"\“"l Lo lgme] [ oo e
LHERMANAMRAEEY ., FFEHLEWEERCER, TEEFRRARLS
VRRBEMCEN RN RN (AREEMNEN, BFERRMVAN). FiERM
BRI ERREREYANR, BEAARPLETREANE, F4£23LTR
B CEPRFAL) ARBEEHZW s aRms, TgmBRESE, BUXEE &
& hn (7374,

EHOETFHMNEAMBERBRLBORED (REEW) KN —, 2
BEREHEZWE. —HKE, POETFHRABHAIREERNESE, RRE
HRMEBNKBES. FlnBAEFHRAEYNE, CI'>0H>S0,>N0;>Cl0,", H
W, KBES5HEREGEHKFHS,

Fe' 'WE MR IR & : OH >80, >CI>NO;>H,0. fEXFHI S, £ F &7 i 6y
B2 Az 44 B LA AR J5 T A0 BC A7 7k o 3 B0 Y B9 SR RE & D2EHPA BUAR Fed*7E K
HPEENMREAMNARE, NARCAMFEDNAKNE S FBOGNKE .
KHEPERERENEZSERSHES X,

M3*+@(HA)M= MAr(HA), = +3H’ 3-4
MR I4FLHAHTE

(nm+n)

log D =log Kex + log[(HA)2]+ mpH 3-5

AP DML, Ka— HENFHEH
3231 BT NO; ¥ Fe XS WMEHMER

1.5

1

0.5
S

K] 0

-0.5

-1

-1.5

0.7 0.9 l.lpH 1.3 1.5 1.7

B 3-6 pH 5B M6 Fh
Figure3-6 Effect of pH on logD
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BRI -1 X

Bl 3.6 4 g B AT GBI E T o NOy, EKEd 0.1mol-L", I H %
D2EHPA B, pH MIARERMX R, HE TN, Fe' 5 i R 5L K E
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i 3-16 LA 2 pH A 1.62 M 2.1 WMEHEKMFER 1. Filh, XEUH
ZH) T Bt M FeClA(HA);. X 3-6 LB &K

Fe* +CI + %(HA):org‘=‘F€C1A2(HA)m +2H"

B 3-18 FeClA(HA); 938 B 4 44
Figure3-18 Structure of FeClA;(HA)
3.233 KB S0 % Fe MEAYLEHHEMW

1.8 5
1.3 1.5
1
0.8
%D %0.5
~ o -0
0.5
0.2 .
-0.7 -L.5
0.3 0.8 1.3 1.8 -7 -L4 -L1 -0.B 0.5 -0.2
pH log[HzA;]
00 3molil. 40.6mol/l OpH=1 ApH-1.78
B 3-19pH # A28 % & &5 ¥4 B 320 EBRARAS SR ERGH A

Figure3-19 Effect of pH on logD Figure3-20 Effect of extractant concentration on logD

41



BRVERHE AR5

B 3-19 A M R FBFIKE 2 5% 0.3mol/L M 0.6mol/L B, pH F1 4 A %
W kFZ. HENFER L, B35 WER, BNTLIBH mHb 1. F B
FENAKERNSEREERDE 3-20 177, FpH A 1M 178 8, H& M
#15 BARA3SABmMaZzZMA3, FUlaMEN 2, HFEEKMHFHTE
R E E H [FeSO,)" M [Fer(OH)S04) %, X &M AR M4 M A
FeSO,A(HA)2(H20)2 #1 FeySO4(OH):A (HA),. EAPHHMNE WA 3-21 M
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Figure3-21 Structure of FeSO;A(HA),(H;0); Figure3-22 Structure of Fe;SO4(OH) A (HA),
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REZMEERAREFORE.AE. RENN EEETFAENERD),
#3348 T BLS%D2EHPA- R M E A A EFS AN, ARREMRERM
{8l G Sminbt Fe MM B RFEHR. XA, HOMRFE N R H B K FHR &K
B FMIH,S04, FIRT, BEEHCUKEMB N, Fe' MR R A, K BUKA L
EF95%LL b LLH,SO A REFARFNA, F' MR FEMBME, LFETHER.
FEMBEREOEMFS MR ENELRAHLHEML. H LR H5%D2EHPA-
WHENAFENAZENFS T, FEASKXMAHS0: M REFH .

A3-3RF REMMDEHPA ¥ Fe’ . CrrRE 26 H"%

Table 3-3 Stripping effect of Fe’*and Cr’* by different agents on in extraction phase of

5%D2EHPA
. Fe Cr
R A A
FE(ﬂq) Fe(org) Es,'yl} Cl'(aq) Cr(wg] Esl,%
5.0 mol/LHCI 2596 2681 87.1 92.4 241 38.4
8.0 mol/LHCI 2787 2916 95.6 137.1 215 63.8
5.0 mol/LH,50, 37.56 2934 1.28 65.7 234 28.1

F3-445 4 T LA5S%D2EHPA-10%TBP 2 B Fe®* h A & A AL 4, F RKEH
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HCINH SO M A REM R . hRTLUE W, Fe' iy ik 25 % BEHCIK & 1 I i
W/l HHCLh Smol/LEt, Fe MI/LF R RFEM . 2 LUR [ K FIH,S 043
ARERE, Fe"RCr MR FEFRMMK, EREHHSOMB BKBERE M, HE
iFe FICr R EE L LT H T HM.
£3-4F B R ¥ # 2r 5%D2EHPA-10%TBPERK £ ¥ Fe™', Cr'RE£ 0¥ H
Table3-4Stripping effect of Fe*"and Cr*” by different agents on in extraction phase of
5%D2EHPA-10%TBP

Fe Cr
=& 5
Fe(aq) Fewryy Es.% Criag) Crearg Es.%
5.0 mol/LHCI 269. 8 2942 9.17 6.02 171 3.52
8.0 mol/LHCI 945.5 2865 0.33 2.61 164 1.59
5.0 mol/LH,:S0, 0 2903 0 1.05 169 0.62

bt 8 % 3-3M3-40] &1, 24 LL5%D2EHPA-10%TBPIE & % B F % B 4 & Fe®”
fertet, KARFEAFTRERE, HREFEEWAMLS%D2EHPA K 3 I 5
HTRTHRE. JRHNERE: ERAEREFTMATIBPE, TBPAFRETE
o ¥ (nE3-2367R), TBPA THERYERARSG S, HATHENY
FEZRBAAER, BBTENBREFEAZNDOAR, ATIHEBTR
ERMHKRE.

RO

—P RO
RO IQO"‘ I¢o‘
RO “H RO —P “H

#3-23 TBP, D2EHPAL 2 & & T 4 A eh s M ig 2l
Figure3-23 Structure sketch for metal ion and TBP and D2EHPA
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Figure3-25 Long term extraction test by 5%D2EHPA
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£ UL 5%D2EHPA-# ith ¥ 77 46 A~ 5 pH f F 57 8 %5 FI %t Fe 2 BUE 1 B £ 5 AU x4
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3.4D2EHPA KB ZE L B 5 e W 28 9 b B9 B
3.4.1 FRMBEH L 503

CRFAGNESRHAERMBpHEN 09, EHERBHUETEWMERISH
o Ca¥’s Nats Mg, K'EF B pHE THALSHE, EEENANEE Tt
EMEBEUHESHE, XEETHEELELHERE®, AP, Zn™, Mn?*, Cu®*
SEFSERE, AEKERDANBELORNBEETHRRCP EF ' %20 E
&,

A3SHEFRADRAEARATERLRETFHATOCS T

Table3-5 The metal contents in bioleachate derived from tannary sludge (mg/kg)

Ca Na Mg K Cr Fe Al Zn Mn Cu TOC

4377 2463 1066 552.4 3418 2020 43.1 29.1 164 197 726
342 MER P Fe' M Cr  ERA4E
FAHRBREA 5%D2EHPA— i A ZBH HLAE, Bid A pH &L
B P ERN S B BEENBRSHTLSRRERT, RARRK O
MFRASTUERIRAMNIBTRY, BELRIBRPHAEZRFAHEENE
R.
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Figure3-26 Effect of pH on the extraction of Cr’* and Fe'’
L $S%D2EHPA— 1 M X VS B Ak €, Cr'*. Fe MM F M pH M1k
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Figure3-27 GPC curve of DOM in the bioleachate
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Figure3-28 Effect of concentration of HCI on stripping yield of Fe**
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HEBETE F, MERAABKEMNHCIXMATEIY ENHBER.
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Figure3-29 Effect of concentration of NaOH on stripping yield of Fe
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Figure3-30 Effect of pH on the extraction of Fe'*
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Figure3-31 Effect of pH on the extraction of Fe’*
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Figure3-32 Effect of chloride ion concentration on the extraction of Fe'*
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Figure3-33 Effect of pH on the extraction of Cr’" and Fe’*
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Figure3-34 Effect of pH on the extraction of Cr’” and Fe** in low concentration solution
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Figure3-35 The stripping yield of Cr'*and Fe’* with different concentration of HCI
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