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From a geochemical point of view, the behaviors of minor components in
natural solutions containing iron were discussed on the basis of the genesis of
hydrous ferric oxides. It was presumed that there was little change in the
chemical composition of the sediments after separation and sedimentation of the
hydrous ferric oxides from the solution.
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Thorium, titanium and aluminum were coprecipitated as hydroxides, and the

sulfate and phosphate ions

Sediments of hydrous ferric oxide are classified into two groups;

were absorbed by an anion-exchange reaction.

one includes

sediments that originated from an iron-containing sulfuric acid solution and the
other includes these from an iron-containing carbonic acid solution.
In the former type, the thorium and titanium concentrations and the Th/Ti

ratio in the solution increased as the pH decreased.

This meant that a low pH

exerted a greater influence on the thorium concentration than on the titanium
concentration in the solution. Moreover, it was shown that the anion-exchange
reaction of anions with hydrous ferric oxides proceeded at a low pH.
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Table. 1 Chemical components in Iron ore. (g/g)
No. locality Fe Ti Th Mn Al | s0.2- | POs3-
1| 88, BHESL No. 1 0.382 §2.76><10’8 265x1078 — 2.60x1078; 0.221 48.0x 1078
2 Y 4 No. 2 0.313 [4.86 1060 - 4.66 0.234 38.3
3 ” 7 No. 3| 0.357 (3.86 1670 — 3.49 0.209 50.8
4 7 7 No. 4 0.424 12.82 940 — 4.18 0.126 |38.3
5 7 7 No. 5! 0.493 {2.62 520 — 4,81 0.053 43.1
6 7 4 No. 6 0.448 1.84 525 — 4,28 0.112 41.0
7 7 7 No. 7| 0.456 {1.30 196 — 3.76 0.099 |30.7
8 7 7 No. & 0.444 12.88 348 — 4.71 0.092 [33.6
9 7 7 No. 9 0.495 (1.91 212 - 3. 80 0.054 |34.0
10 7 7 No. 10 | 0.483 |1.47 250 — 3.33 0.058 |33.8
11 7 7 No. 11 0.528 |1.47 268 — 5.29 0.047 120.6
12 7 fCHESAL No. 01 | 0.284 (1.70 58 — 3.0 0.0377 | 0.24
13 7 7 No. 04 | 0.451 |1.62 130 — 3.7 0.0075 | 3.0
14 7 Y No. 06 | 0.525 {1.36 49 — 2.6 0.0147 | 0.88
15 7 7 No. 07 | 0.526 |1.63 33 — 1.6 0.0317 | 1.95
16 7 7 No. 08 | 0.473 |1.56 67 — 4.1 0.0163 | 0.34
17 4 AEEEALL | 0.545 0.56 420 0.160 |0.66 0.018 2.2
18 7 FEHHLL 0.515 10.029 38 0.140 1. — 2.6
19 7 =01 N 0.381 |[1.13 330 0.392 — — 1.5
20 v (BH8R8L), FHEERE 0.333 10.32 — — — — 5.5
21 | SRRICEY, E&RILHEE | 0.385  [1.02 8.2 — 2.3 0.002 6.1
22 7 v WeSRJIIA | 0.446  |0.09 — 0.058 |0.12 0.0033 —
23 7 7 7 B 0.411 |0.115 9.0 0. 46 0.62 0.0014 —
24 7 v v C 0.441 [0.065 — 0.12 0.50 0.0035 —
25 4 7 JI 0.271 1.76 19 - 7.2 0.0072 7.2
26 | BATLES, B B & | 0.389 [1.52 23 — .2 0.0051 [33.3
2T | BB, 0 A 85 W 0.543 0.34 85 0.528 — — 3.0
28 | 7 & &5, 0k B E | 0.353 (1.4 — 1.85 — — 4.2
29 7 4 ¥ F E | 0701 |1.45 — 0.533 — — 2.4
30 7 < 7 X E | 0.684 |1.17 490 0.49 — — 2.9
31 v A ¥, =7 0.735 |1.09 100 0. 405 - - 5.4
32 W % 85, KHME&W | 0.711 |1.23 140 0.384 — — 6.9
33 K4 £ A % 1| 0.647 (0.73 26 — — — 5.8
34 7 /NIR 8A W | 0.687 10,202 48 0. 855 — - 3.5
35 | W Hy 7 7V hpE 0.275 [7.67 1800 — — — 3.9
36| ¥ & ¥, ¥ 4K # 1L | 0.514  [0.095 3.8 — — — —
37 7 J\ & 85 1| 0.452  10.036 2.9 — — — —
38 y ReEy A | 0.514 [0.081 26 — — — —
39 7 /NOIROgE L | 0.470  |0.129 3.5 — — - -
40 7 T A ¥ 0.493 10.044 8.8 — — — —
41 K4 6 F §5 1L | 0.486 |0.158 3.3 — — — —
42 7 JII & 8 | 0.467 [0.191 8.0 — — — —
43 7 H 3 & | 0.510 [0.085 5.7 — — — —
44 K4 O g5 1L | 0.467  |0.11 1.8 — — — —
45 7 RE W g1 | 0.484 [0.013 — — — — —
46 ” &Y IUB | 0.481 0.011 — — — — _
47 4 AR 45 1L | 0.458  |0.039 - — — — _
48 4 T ET 85 14| 0.493  [0.058 — — — — _
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Table. 2 Relation between chemical components in iron ore.
No. locality Th/Fe Ti/Fe Al/Fe Mn/Fe Th/Ti
1| #8880, Rl No. 1 6901078 7.23x1073| 6.80x10°8 —x 1078 96 10-5
2 Y p No. 2 | 3400 15.6 14.9 — 220
3 P P No. 3 | 4700 10.9 9.77 — 430
4 s v No. 4 | 2200 6.63 9.86 — 330
5 Y p: No. 5 | 1100 5.31 9.76 — 200
6 y p No. 6 | 1200 4.07 9.54 — 290
7 p p No. 7 | 430 2.84 8.23 — 150
8 p p No. 8 | 780 6.46 10.6 — 120
9 ) p No. 9 430 | 3.85 7.67 — 110
10 P p No. 10 520 - 3.05 6.89 — 170
11 ” p: No. 11 510 2.78 10.0 — 180
12 VR NN No. 01 120 3.50 10.6 — 34
13 Y Y No. 04 260 3.23 8.20 — 80
14 s y No. 06 100 2.78 4.96 — 36
15 s P No. 07 68 3.35 3.06 — 20
16 Y y No. 08 140 3.25 8.65 — 43
17 v BEEHIL 770 1.03 1.20 0.278 750
18 7 FEKHAIL 74 0. 057 3.10 0. 266 130
19 v EENRE 890 2.96 — 1.03 300
20 7 (BtER8L), Hiktpe — 0. 941 - — —
21 | SR, B, wms | 21 2.64 5.98 — 8.2
22 7 v WSRINA | — 0.201 0.27 0.130 —
23 ” 7 B | 22 0.280 1.51 0.112 78
24 p p c — 0. 147 1.22 0.292 —
25 Y 2 I 16 1.45 26.6 — 11
26| BRILHEW H B B 13 0.850 1.08 — 15
27| BB & B, U A W 160 0.625 — 0.972 250
28| & &% #, Kk H E —_ 3.87 — 5.24 —
29 7 4 v ¥ B — 2.07 — 0.762 —
30 y <~ 5 X B 720 1.72 — 0.715 420
31 Y Ay F, =7E 48 I 122 — 0.550 12
32 ® &% %, X H A% WL 200 1.74 — 0.541 12
33 7 & A # W 390 1.12 — — 35
34 7 NS 8 70 0.293 — 1.25 240
35| W #0770 » E | 6400 27.8 — — 230
36| ¥ & H, M@ M O W 7.4 0.185 — — 40
37 Y WL 6.4 0.079 — — 80
38 % R & 5 W 49 0.158 — — 310
39 ” ANOSRO#K W 7.6 0.275 — — 28
40 Y %8 # oL 18 0. 089 — — 200
41 v b (A T 6.8 0.326 — — 21
42 p JI B 8 17 0. 410 — — 42
43 v A ® % 11 0.160 — — 67
44 Y WORE % W 4.0 0.023 — — 170
45 7 O L L — 0.026 — — —
46 v % #8510 B — 0.024 — - —
47 s A B %L — 0.083 - — —
48 v F &y §5 W — 0.114 — — —
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FHE LTnb 7 v (bkEEL PEMABU KHKEE T
Do THIC1: 98B 7Tml M THEEL, BEKE
JCHE 5 ml, Na2S:03 B 2mlk XUy 7S V@7
VEZY AR S5ml HMx b L FaREET 5, 154
HIZ2. 5MEBEER 7 + V v LW 10m! ik, £B#%50
m/ L THhb 800mp THELI, BERF U v A
BEMXHEEBTH L3550, LIELLTHLE
L1,

4. BERLEEER

4.1 SHBOHHTRER

Table 1 IZRLTHAD L HICEBEIEHER 1g
CEENDERSDgFERDLL OB, BEFES 1~
262 & UKD & UCREEN ST L1k
BTHD, FEEST~4BILLLET T 5 1D 458
BT o T —MRIERSYTh %o

KA IS ENBMEA A+ » & LTIA A Vi
FAMiA 3l L ChIUE, BRICTFETANENIREA
EEBFINDZATTHY, 1flibd\ ME2MDB1+ >~
SR L o CEME TS » TORIFET B, AERC
FFL2Y, TVVL, ey HyBIORTNNI =T ARD
WO EAT R o Too ZRBIRFRERKRBRL L L
TEREHW LI D Th Do F kKRB (I DIt
A4 b&END, ZHUREE L TR A THIZES
WG CTh D, Z 2 CIFERA 4 >~ &V YBRA 4 ViT
DWTHHTEAT s - 1o

EFRD IS vORFIRRESR M DT & & 7 D BN LIE
EAEBOERFHCETINI LD LT 2 LT
& 5o WEREEUIEROWE T/hbbiaE, pH, &
FHOBEREE L AR T s iz Al
BNThHAD L, FRpBr e LHERETIUTRE LD
BRI b b Th A D, A & SHERE LIl
LEMTABHOBENIIT L A\ EHE L DDNEY
Thbdo Lichlio THREAED, HRELICBREBROMEST
PELEALL Th—ELBTICEE SNIcRY DBES]
ZIEERL S A\ I OWTCRERE T 50T L A
ER\NTH A Do KL B\ CEBIERS OIESF L
CFE»S LEANLEBFE R LTELTONER, Bkt
% X 5 AR O SEREEE ¥ CREMITIIE(LD
TNz EHERL TN 5,

4.2 FEEEA A v

2 gk A v SR LS, B TIK MBI T
BETDEERISOBA F v kil T 5, KRBT
WBhrIven, 2y, 7VIi=vaBIBRwyFvieD
WA ERIT IR - TeDTZ IO TiR~N B,
BT 5 4 HOEBA A+ v gk X D Ik

T —RICHIRICEH LB T Lisaibik
FRRAL(IDDUEEZETIVE, R UDRET AEBT
Tebb B0 W L 4B 4 v O S5t k%
Vo BKESLILDOEHENT pH 2 LI T OBIE OFERER YA
WnBELIHDTHY, TEORE (BHFESD/AX
WD) 13 pH O/RSWEEN L B L. dDThH
Do KETEBOREC Y T AL F RV GBORENY
DH% <, Table 2 ;rL71c Th/Fe, Ti/Fe i =
DZEERLTS, P UV A LFZVIIHEBRERIE AW
MHEUIUEICS < &Th, BB ELE U BB
IHOEB S N HDEENKTH D, ZHITRL, RER
KFE L U CBHT 5 RBEEDOLBRIIILF U v

KEF 2RV, BBET2—260FENT Z iTHE
BT3B,

Table 2 72Hbhb X 5 THKEEZILIC BT 2REC
13 pH D/RIWEE D DOERYE Th/Ti ok
Vo TRLLEHBEOL ) v L 4B3+2 v 1y pH
TEBBEDI FRT W L ER LT3,

ICHSAILDEHINE T Vv &, FEZYEBPIFNSLD
BT AR BIC Th/Ti s b®hT, bE S
HEILDFE L D K&\ pH OBEBEH OB L Icd DT
b5 HHEBESTRL TEL T 3EMEECRL T
BFZy2r ) v nllOFLGBEALLR, it
BEHOTHECI B HDLELLNDH, REALEN S
Vo

3MDEEA A~ bIPT 50, SEOHEEMD®S
RARFER(b (WO ERT 5 pH IkE L <3t
HEEIET B, 703 =y 2L 3 A F > Ak
SEIND pH L h PR E LMLV LB LU
o LTchio Th BB bKFRE#() 2K X ¢
ZEREBEINE, TVMIZY ASEDPIOSTEEE Y
KDL T DTHA T LT D, 2D LTBIAL
TRV Y ARF 2 OFEEBOBREELS 2 L 2E%k
LTw5b, L L ZAUER—BE) b IBE 4 Ui s
CRHDLNDZ 2 ThY, KESLLUORBD X ) iciEH
EWOMEEHEEAL LT B4 2 DIEF 2 R
RIERNTHAS 5,

2 YA BB EA R RGCORLET B, K
SRCIIGR & T 5 DL R e EANBH Lo bE{bss
#H, POPHNKEL o1& Tho T, —IBITHE
SRELR D~ > 7GR T

4.3 A+ v

IRFBRAESK( I ) 2 33T B A & VXD B 5 T B
KBRELZERL T 519, —fickineBR otk
LD RIEEET 5,
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u+
A M* +H:0
M—oH {
\\ M—O-+H:0
OH"

Lo T o DFEEIEWR D pH KKE L, KALER
[EBIDSDFR LU TeIE D pH /NS W IE S A A >~ SHAE
BRI TH DI Lhbhnb, 20X IEFET DR A
YR YEA A Vi i pH /NI VCEEN DAL
BE LS HWT BT THB, FLEMDOREVEA
AVEEA A VEBENRT L, PRV YBRAA VD
HOGRBA A~ L, FIHBRA & ¥ OFHERA A~
L THBEINRLT

B Lte X 5 BKHESAIL O FRERFAMERTRIZ D\ Tk
pH O/RX\E X DERPITIEL TOBBRA + ¥ 1%
WE EERRLTCW S, ¥ IchCHESAILOBEELIEKESE I
OHEA LD pH OXE VBN DAERLICZ & DHEES
NDo FIRKAGLILTRILEHER S A v & B LBER D
pH OEN B HIE L TRELELZRL TS
A%, TR LY YERA A ik pH 2 IO H L
THERA A4 IR EREIEBEEAELEL TV 20
LRk LE (D VB DAL UTe pH 2 BREE DB
CB\TILEE LR A 4 ~ L OBFIHHAARE L
P, kLY VERA A v EDOFEMATTHRECDTY ¥
BA A VEBRRCAKERERRELRVDTH S,
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