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AN BB IRk L R R R AL, H AR B-REAANE. BEREE 2-3% £F.

LRFTANNKEERHE, RETEHRE LSBT REBRE K. 5AXEHHP
KA. BREARDBHRY . BRAHERK, REEMZBDN: S0, 5061%, ALO;
17.46% , Fe,03 2.27% , FeO 6.10% , MgO 2'.96%, CaO 859%, N3,0 3.41%, K, 0
2.07%, P05 0.40%, EHBMEMBEBERBNEEIU Fe,0; RRHEHE, M Fe,05 %
9.05% o DL {EA LRAERI I SR
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REBESERBFRERTHHNOER, XRP—RERRHEAREZRER LR
HERERET. HeWEEEN 028X, RENLRABRNTEHESSEENEN
N FUKH S EE — 8, B RSB RERENINEDEREE.

ERERFR, WHEDY 0.5—1 BRAYNREPEIRE 300—500 B35, A BHTIR
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FEHNESRENTRABERHETER EEISR (B 1o LRFSMNAI—#N
168 /NEH( 7 BB)o LRERBEZH G, RURSE, . REFTTHRIME (kE,
LRIERE ) REWHHSRE, ERUIWELRERERS ARELBARBERED, A

BOHLIE 5 %80, IBA R SEBES TR NE BB RETERNEHROLEDIT. K
R st O % RS E AR O BB T RE AT 2T, 1 4R38 XGRS A AL £ IR 477, DA
EEALRET WRLER S E.

AT RNEBE SE R ERSENR MR ST HER, —EXRREE AFERK
ELRBFERREZ Lo XNPULRERF, REKERRE 100 BREASANAGER
B ARG BEEREEEARRORSRE RN RRELE LREFHEF,

LR EEESHRENAESTEAEBRRAERE LT ENRRIE RN 4 55,
HIEEH + 4 70/Fto BEERIVBERESRAIET WALEAS LRSS, R
FRELRW 0.3-05 RNKNESHRBARTLMEE, TULRERPHREROUZEE
3, XM HTIREE Ko

AN, BT ES TR ESERREXRIRHER. HETHETH, KstxEhEmr
o B 4 SR TE TR S FE B (3 KO BT, IS IR T B S 3R, By B BIE R B b 25, M 62
BRI S T AL SR SERN ER PR S RER K. SRR, KXRFTE
BERP SRS RTEESE . BETHERSREN TRE.

Lk B AR

N3 SRS R ER AT B SRR 4 BI7E 300—650°C A1 750 BT #{THY.
S 4 Pk B AR SRR By T B PR O SR S SRR AT, BN G 3% B BR B BR T 400~
500°C FIRATF 2 AEMEE . LRRAT AWK, 0.1--5M NaCl KEK. 0.5—IM
Na,SO, i #, U R B S HBRMN. AL NEREBNESBRIEVERER. KR
LIS 50 BRo HELRAE TREFERNESEUEBRREAHAMESZAETR
1o LWHERERTIIHEEA:

L &HEAMNERPERSKRDENTE

(1) #&iBXK

AEEKSNEDEERER TREEZETRRESRESET, LRERBAY
B S RBRE. ¥ 3 RRKBERNEET 50 A RBEKPEZRT (15—200C) &
WSO K, KhEmaR < 4B3/Fto #E500°C F1 750 ERAE TSRS, LRFAKF
SIS RE—KYRE, B—RN 2223 BIE/Fte BIARAKIERATHRENER S, B
Bk h & kR R ARMED, /N T 10 BR/Fro HLMiKMEEHERERIEIRR N,
XSS YEEAK PR IE R RN E— B

(2) HEBWBR

A AR R A E LRI LR A R R, W BIRERE ARKHOEIRAKR
o LHBEIRPHRIGSEINE 3337 %ﬁ/ﬁZlﬁl,Hﬁ IM NaCl Bk EHERRE.E
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HEHET NEAHERBSRER. X—XRERUY, ¥MBERMNEGHERZKNES
WERRERBRPOLE T, AHRBREE RIE B RRIRE /Do

(3) RiLiEE

NEBESEMWBEREABLRNSE, WERRLHE T SHUKMEMERR B
BTN %REARS, FEBRRPERNEREM LK. HLRLERNOITALUGT:

1) 5% A RNGEFARERPRIIKE, IRRIRAIE RIS, 5L
BIRHIREA Ko <1M NaCl FIE K LRGSR S RAREEo a0 0.1 Z 0.5M NaCl ##
BHEE 20 Z23/FUT, SAKERALRERET &, 5 i1 2 & B REE N, 7 500°C
M7S0BEKET, EARRRERKFHEZRERRE: 1M NaCl BEHEE Fe,0; 5051 &
7a/Fr> 2M NaCl & Fe,0; 97.24 &

5/%t, SM NaCl (HETHRRE) 2
& Fe,0; i 19447 BF/Fto X P 500°C
WA, DREIT R RE A Q1507
W R BERENAKEEE L
BIRS FRERTEIASTIHE T 100 i
EAHZEE y—a+ b WESX ¥
#(E2), g 50+
Cpe,0, = 4.70 + 38.50M @ P

2) YEFRSRRELE T AW A S S
Bih, MRERELRERKEZ . 1z 34
M, SR WA RN R T NaClIEAFIE
HERES, B REDRK. B, B2 WRkEaSHEANBRERR,

BRSHRSHRZES FIRERXA

HE7E 500°C #1750 Bl &HAT, &

FEBAE 4M NaCl BRT, TRFEBE S 154.35 Z5/F (LR 251), MESHEEMR
BT, RSB RE SN 50.62 B/t (L 247)0 XETRERLITREESI£/: M
NaCl-H,0 FHEE H, S sE R s RIRE AR RIE 5tkaiKE, BLBE NaCl JREEH
KAEHEo

G. C. BERBANTHEELPERERBENERARN

T enac1t = Toewy + 9.26¢,

Hihc EENMPBRBENERTSRE. Hlin, 4%H) NaCl HAENIEFEE 410°C,
20% i) (ST 34M) NaCl B, HIEFRERE 560°C, BEHNET 1,000 B,
500°C 1 750 B R&HEEREMPBERNERBEENLUT, BmERER S H
BEREMS K. A-Z48LHEARAN, SHBEAWSER, EXRFAETRT
10%, HAEERAHERSRERNEMPEREE 2 ENSERRN, TRTSHE/AHE
W o AHERENERTGEHNEBREYTHRERNS Eo

(4) NaCl + HCl E&i53%

SN EREBNESBRRMNERENLRHERE. ZREIKT E&K pH —
BARLMET 2—3, B{LER T 0.5 MNaCl + 0.005MHCL fiB &K (pH = 2.5) Fl 4M
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NaCl + 0.01MHCl B EHBE (pH =2), LREREH, URELHBRESHERE
&, TREHEBRPENESERE—NBELHB R B Ko W 500°C LR,
0.5M NaCl BEEH &8N 42 %/H, M 0.5M NaCl + 0.005M HCl 75 #% W & k3K 64.83
BR/FAOXNEREHER pH = 4.6), {BXEKRESIPERRIEE, 0.01M HCl £
ABRAHNBRESHETRENE M. XFTREREN (EA X WMEHNARREE N Cl- &
BREANABKRPELERE T RE, GWFHHRERER (0.01M HC) 55 AERN, B
BHHEETFARE

2EBEENERGEFRER®T

AT BREXN &R MR B & R ERSR 0, RITYE S 5E=ER (15—20°C,
—/NRE ), 300°C, 400°C, 500°C, 570°C, 650°C #1750 B&4TF, MINKHELS 1M
NaCl #E# .+ 4M NaCl # % 0.5M NaCl + 0.005 MHCl B&ERIER, 5T LR,
KREREZNBENBRMAKDEHERSEERAEW (B 3). BB, E—. 5%
BHREEFENNBE (JogCreo,) SHEREMKNELRFXAMEIHHBER),

log Cre,0, = 0.36 + 0.00539T,

1 4MNaClEE K 72500 °CI 2k A IR BE 29 10418(154.34) 2 75 /FF, 570°CRT 24 10%175(1,500.25)
5 /F, F 650°C I Epk 1022 (1621.76) 2% /Fro REBEBHEE R, F=, Mt
MERSERENSNBRLE, SREQICHNBRE D, SNREHEEASmMK
HIEE K, WMEE R 500°C F+ZE 570°C B}, 1M NaCl iF#hebI BE W in T 59.62 =2
/T, TAM BERERRREMINT 1,345.90 &5 /F(E 3 ) XEBED, BR. B
ENEAER (AIHRXKK), RERBAMNE BT Wb Bt hRE mii s gnte
Ho

(mg/})
o
T

log C Fe, 0

1 1 ! 1 1
400 600 800 T°C

i
o 200

B3 {APBREISENESRESEREENRXA
® IM NaCl ##:; a 4M NaCl i O HERESL
weEs, m WM. 1. Pa6uuxkos 7F 800°C, 4Kb FHZHS

3.2M NaCl BBERANSBER
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L.ERMBRREEREREREWER

mﬁiﬁa%%ﬂ:w*ﬁﬁmﬁ BASARBEERSHEE, THEREE, BN
ATERE, EEHRBER. LRATENHFLRNREN L, RALREREFERRD
2% E 0% ERFERRHLBME TEEM XESTRR, KEREBRSAIRE
BARRE, REEE AR EN TR A RET AR

KB A EKR 0.5M DITHY NaCl FIEHTE 500°C M1 750 B&HT, 27 BER
Bi, REFFET 35 0.5M i NaCl BEERABRKEATHRKEA PG5 1—4M
# NaCl BIER)GE, REREREPENHEALRNEEAL(E 4 ). BRILIER
BRFEHNANG. >IM NaCl BERESRERERNG, ESEEEMNESRAER
WEEFAEER—ERMK A BRI E RS, X R ERMIMUA A%
SHERBTRP R ET. XEH, SRENEARER, E5R. SETRMEMS
APERMARNE, THEESARERTR—MK A LNBIEL LD,

CaAl,Si, 05 -+ 2NaCl + 4Si0; = 2NaAlSi;0; + CaCl,

CaALSi,O; + CaFeSi,0; + 4Si0, + 4NaCl + —;— 0, + H,0

= 2NaAlSj;0; + NaFeSi,04 + 2CaCl; + 2NaOH
WVEMMEREBRNBEESAERK (pH=2) AEAERAN, REGHERHEEE D

& l Ab Ab
1 Py
Py '
Ab
A . Py !
269 Ae Py Py Ae ‘
Ae [ Ab
260 i
Py Py i Ab
Py ;
261 Py
Ab
Py Py Al

253 By Py 1 Pl P1
Py B
248 e

20 . ’ ' '
60 ) 50 40 30 20
B4 S5FDERERNMERNKETARERN X BITHEE
Cu S48, 5 EEE¥, 30KV, 22—24mA
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%2 S584EHSEVEREBAERENLEESBREEL
L TRERKHERABRNLLEAS | mRaswse [TEIE
£08 [ KREW . | AT
) Si0, CaO | Na,O | FeO | Fe;0, | Na,O g 5| (mg/l)
254 500 H,0 51.20 | 9.01 | 3.46 | 4.23 | 4.70 | +0.05| — -
255 500 0.5MNaCGl 53.10 | 9.01 | 3.96 | 4.31 | 4.21 | +0.05 |~0.050 | 125
252 500 IMNaCl 50.56 | 8.64 | 3.94 | 3.95 | 4.46 | +0.53 |—0.200 | 500
250 500 3MNaCl 53.60 | 8.85 | 4.23 | 3.97 | 3.31 | +0.82 |~1.328 | 3,07
251 500 4MNaCl 54.50 | 8.85 | 4.52 | 3.68 | 2.63 | +1.11 |~2.330 | 5,500
257 500 5MNaCl 52.10 | 9.0t | 5.10 | 4.07 | 4.16 | +1.69 [—0.460 | 1,150
26) 650 AMNaCl 49.60 | 8.36 | 7.60 | 4.48 | 3.53 | +4.19 |-0.54 | 3,850
278 | 500 Ml | 5098 | 8.80 | 412 | 4.5 | 3.64 | 4071 |-0.37 | 1,434
SBEIR K EHE 5 50.61 | 8.59 | 3.41 | 6.70 | 2.27
#3 LBRERNRBEBRKEHTIBRDE FeO/Fe,0, il
LW RE KREBIK FeO/Fe,04
xR 5 £ B OE K
6 pH B 2R KW B R
254 500 H,0 7 0.90
255 500 0.5M NaCl 6.4 1.02 o
252 500 IM NaCl 6.4 0.89 1.41
253 500 2M NaCl 6.2 1.00 3.85
250 500 3M NaCl 6.2 1.20 1.07
251 500 4M NaCl - 1.40 1.03
257 500 5M NaCl . ©0.98 1.52
289 250 4M NaCl 6 0.30
264 300 4M NaCl 6.2 0.39
263 400 4M Nacl 6.2 0.30
259 570 4M Nacl 5.1 1.03
260 630 4M NaCl 4.8 1.24 13.13
278 500 4M NaCl + 0.01 MHC! 4.8 1.25 0.36
269 570 1M Na,SO, 7 1.35

BWEE. XER

pEpEnr 00w (HY EET RS

[H*]

3NaAlSi;0; + 2HCl = NaAl;8i;0,,(OH), + 6Si0, + NaCl
WA A E5E NSO, MIZ K /E K, YR EEATHE KENEN, TREFEATH L.
MRS, B R, WU BT AE B RILA (B 4 Do
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ERRRG, EABREPTWRIOENL, UEBHRRERENLZAS E (K
2)o HH Si0;, CaO FADEMARK(EENEREHTHERYSMNERKBEEE
ZW)>{E N2,O SEEEFERAET,, WARK 1.69%; MM EBABEIIRT , FHEIE
2.33% . TWHAHFHBRULBARER, SHAMEARERERRNZR/THE, AR
AR E AT INAHE, BERANELRSRENEREESTHN %R
HRBL. ZURHATUTRNERSE: D SREMWERERANEZER, SREESRE
TEERE EARAEER T R, XES SR ET MR BB KRS INE R &
FRIEE T, XS ERERRERNT REERTERSS%ME 2) BEREMBHE S
THERRFFENRERE

MERBRIAESTEREELY, £5RCWERRREE, EFRBRTERR
BT ARABENEL, FHERN, H FeO/Fe,0; EH 245 %5l 1 £H. REGBERP
) FeO/Fe,0; W EE+HZILE 1 ZiHo {E08E HCl WEREER,. EBER (570—
650°C)&KM T, LRI, Fe* BARGMB(H 3 )0 Hilt, FUBRKKRILPBRRERED
B RRLJE R BRR R SRR AL B R R BL, H B AR R R IR A8 TR R kT~
HFHRE o

= SLETRIE KB

L R ME P BRI

KAE B ME AP ERGOERE, RMENRDE ST Whio% /Mo BIERK
L, AR RS RREEANTRE. MBRAENZSWIERIVE A, 7 s 3
BHRPE, REEWTILAMER: D7 UNERESERRETX, XNTHAS 5%
BB RAREERD; 2) P UERESEREBESR s = vVoc MWL R, ST
HOEBRRPBRZBFEEMSHEEER, YIERRERA —EREN, Y55
JREIRERR AT HEIRT ; 3) 7 OE BEMBRRERAmMEN, —E2HE¥% R, X
ZATYHRRNADSBEREMER, BEERTEMEFE". BRITWLREARET Y
BRERSLE, BEMNEETHEIN BN LR, TR RS AT &% (XEE4NEL
PBRBHLR. LREBHABRPENESESHEBERESR s=a+ bc WEBXAN
BLALBRPEANG A EERBEMPBEREET HE4ER HERTHEEFH. X
METHRREIKADEED. ATRITVWERRUSEAHELNLR, TRERE . T
AR AT RS BRE S MNRAER, EERITEENTR. EXBN&E, 2
ZEERE, NEAMBESEAERTESERAPLEEN TN,
ARSI EERSNEMYRER) S LR KEKIER, Hﬂﬂcﬁﬁg*ﬂ*ﬁ{’ﬁ
R —S8%E F(RLERBAREFBRERN),
Fe;0, + 8H{qy = 2Fely + Fetly + 4H,0
Fe,0; + 6HE, = 2Fedf; + 3H,0
BB T EAKBE DS B KRR ERIRE . Qlkﬁiﬁﬁﬁ“ﬁlﬁﬁﬂﬁgﬁﬁo EEHE
LR FERERERBRERE T, E4KRE P KBRS BERERMN. mRKS
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EEBETSEBAERASOXE, KPENEENT+Z2R/H BENELAREY
10 ZE5/Fo
HIMRBERPEEARERSEPEF WEETRITE C- BEREWE /LD
HEMMEREEW. Hlan
NaCl = Nat* + CI~
Fe*t 4+ Cl- = FeCl**
FeCl*t + Cl~ = FeCl}
FeCl3 + Cl~ = FeCly
BEPEMRGEIANERGYHSELY (BEWoR), TESREMBREES
Fo MERIETHRNFTEREY, ERBEETMEKE NaCl F#dh, FeCly &
E(E 5 o
KRB R PH ClI- SH%BEREEY, MNIEEAPRIKEEIIER TR, Rt
BRFE Na* fERTEA,EREREWRN, BHERE
lg%' ¢ EMRKESERRE. ERXRESKRESAMBEMNEGSH
& 200°C ERGHIEENH o

Fe’* 4+ nCl~ = FeCl3™

2. Wik BT BRT Y PHIER

or X 5 PRI BE AT B (R AE T RARIK )R T rh 2K
c/ \JSSl] RRBHORBER, BTG S KSR RO
S NI\ EREEH TR RORERE, ST B
O S TIRERA AL

log [CI-] BEANHREEN, TERESSTNEIET LR EE
e 350—570°C MRS SR BY, HATRET KLEAS, 7
i T RS M R — R S RAOPI A e {5 SR 4
4 T. P. Konoum, 1974: @ % HIERFILFINIRER—B,

eSS AR, EREE T KNSR, AR X EREE. EM
¥ e P R Tk B B » USRI 0 A TG EL T AR AT & B B o AR A RN, 7%
IR KT PRI A A B RS IEE 100 2535/ F M Lo EAMBESMLRAEEN, RE
BB (pH < 2) R ERE KB R IEN, A AR AKEN o X
AR TR B R AT A R AR/ o B BB RS G B
WA RS TR K E SR AL R R ST R B, R s v e 23 R 4
B, A SC 0 45 . AR E R 4 1 » T WK B S PO TR B R IR B R ARSI W o B2
B, BEXBEEATROEEARSTRRRNETENS: - REEEADE
BOW, X—ZRESREST T HEEENENSE R BEERYAN. TRk
B G5, BB R TR A BUE R S o

EFEKLEALT, SHERENELHARBETHERESARTRANTRM
ERHE B KK, YA DREER S AT R E KL R ILSKo &
AFHRER, A EE SRAREERENRE, ERHEKI-BABKER. MIH
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HESR AR BREMSEADAREAREAE ESCENHEPEESFT —ERBNR
(AR HERE)RIAWBE R (KK)o EXRILI-RAESIERTHAIN, AL T
HE GRS RUERT K. ERBEREEHEABBE R ERERENTAARE
BHER.RETRKALWER, XEaRFRANVRMEED, FEMEahERY
AEH%. MH, ERFBRAKEESHNRFEE, EE 600°C R #MRELIERE N FE.
EANMERKAEME ERE, MERROBHENIBE.

MBI BRI TIZEDT,
FeCli® = Fe** + »CI™
_ [Ee*IlCIm)
[FeCl3 7]
AGy = — RTInK = — RTln LEEIICUT"
[FeCI3 ]

FH, DS YNRELEERRTEERNRRTENEE, THE. BRENEL
YR, RIS AMTIE BB A MRRE, Rk SRR S HAER%, JHF
KL, KEEE R IREMER o &R EE I REE RT R A Bz R B
BEEREAR, S SRR B R KRB AR FR SRR, A SEL4Mmo 8, K&
BT VIR T o

2NaFeCly + 3H,0 = Fe,0; + 2NaCl + HCI

2NaFeCly + Na,FeCl, + 4H,0 = Fe;0, + 4NaCl + 8HCI
BEWD W R TITE, ERRAREREL, XMHRERRENLEREEmESRE
ARNMEMEE, MHF-BaR, SRAGEFELS. XRERIETLENEE
:: Y

M, %

LIARBAEERUYBERERE . BETRENZREREZH, BRENRANE K
SEMNEAPER BRI RENS, REUERES RN RIER -

2. XM RENEANEREERRERNERENSZRE NS SEB R PR
TEAMBEMMERZ Y. BAVESEREAWERPRERROREYE, X6
BRADBEBRANEBRRAENR, MBERFHENBHLNE D BERK, BRR
Rerh AR S W R, TR H RERE FRERE o

3. HIERERER, FRHERHER X A HERT WERETEREM,

HTKFERE], ALBRARERBEEMPE, TERKNBEEARARER TR KL,
T RARBAT. HRNARZL, WA TEIE,

BB KEE RBNERES S THOERTE. KREM™YDBlH
& E ARG REHET T XATHEEMUED T LRMELSMBEPIREH L. &
S——F R Eo
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EXPERIMENTAL STUDIES ON EXTRACTION OF IRON BY
REACTION OF DIORITE-PORPHYRITE WITH CHLORIDE
SOLUTION AT ELEVATED TEMPERATURES
‘AND PRESSURES

Liu Yushan, Cheng Laixian and Miao Wanping

(Institute of Mineral Deposits, Chinese Academy of Geological Sciences)

Abstract

This paper is a summary of the experimental studies on the extraction of iron
from diorite-porphyrite, by reaction with hloride solution. The experiments were done
in the coldseal pressure vessels under conditions of 300—650°C and 750b.

The results obtained show: 1) concentrated NaCl solution is able to extract and
carry off abundant Fe from diorite-porphyrite. The concentrated NaCl solution, after
reaction with porphyrite, contains much more amount of iron than pure water does. 2)
The Fe concentration of NaCl solution, as a result of the experiment, obviously in-
creases with the molarity of the solution and the experimental temperature. For exa-
mple, the Fe content of 1 M NaCl solution, after reaction with diorite-porphyrite at
400—570°C and 750 b, varies from 23.81 to 111.13mg/l, while the Fe concentration of
4 M NaCl solution is 87.04 mg/1 at 400°C and reaches 1621.76 mg/1 at 650°C. This
concentration is about 10 times the lowest concentraction of ‘‘the ore forming fluid’’
of the hydrothermal magnetite deposits, 3) High solubility of iron in chloride solution
is due to the formation of complex between Fe** or Fe** and Cl~. It is therefore
suggested that the form of iron in NaCl solution is chloride complexes FeCl,™ and
FeCl”, which are stable in the concentrated chloride solution at high temperature, and
are able to migrate under such conditions.

Moreover, the experiments ascertain that under the action of NaCl solution, diorite
‘porphyrite has undergone albitization, and as a result, the altered rock has lost part
of its iron and has been enriched in sodium.
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