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The Surface Area, Crystallite-size and Solubility in Acid
of Ferric Oxides and Oxyhydroxides Synthesized
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(Laboratory of Applied Analytical Chemistry, Faculty of Agriculture)

Abstract

To prepare the foundamental samples for studies on the ferric oxides and ferricoxyhydroxides
found in natural products, goethite, lepidocrocite, hematite and maghemite were synthesized from
iron salt solutions by aeration, shaking and heating.

The surface area and crystallite-size of the samples synthesized were determined. And then, the
relation of the surface area and crystallite-size to the solubility of the samples in dil. acid
treatments was examined.

In the determination of the solubility, IN or 0. IN—HzS804 solution .was added to the sawple

and the suspension was shaken for 1 hr. or allowed to stand for 24 hrs. at 20°C., dissolved

Fe was determined and the solubility percentage (_chi_sct):li;r_elc:leFe X 100) was calculated.

The results obtained showed that the samples showing the lower crystallite-size and the lerger
surface area had the Iarger solubility percentage than the samples showing the higher crystallite-
sije and the smaller surface area in every case of the dissolving condition above mentioned.

The highest solubility percentage was found in lepidocrocite, the lowest in goethite, and middle
in hematite and maghemite.
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4, B v 2OMoERERE D OBRILE, &+ KBIASGORELTEICIE, XREF, K
ARBIRA R 7 by, BALRONEREBFIBEIN, MBHFERE LTREICHT 2EBEORET
n3ht, HREDHO®BMLE, ++VKBLE3EARIIVIEEREDRELEL, BEOH
EOREEICHEET S, Z0RD, HEOHBREE LT, ARBEFERL, 2hoOEEEONRE
BIbh b,

ABFEIL, BEAEKEFAOCTOFELH 3 VRIE F vETHERULARBICOVT, REH, &
FREAAEL, BICITABRRELOBRELONKLDDTEH 3.

+ihogoREICH T BEBEICOVT, FEVY RBY 2 vEBR— /1‘7@277')3;‘%@7"’?&%%0\1
OYBITREIGIC & 5 FReker, Ve, KE/LEOMWER RS, Lewandowsk? 1332, SHIHTHRR
AT, goethite & hydrohematite O EEERA, FH, T 3% EDTA-H.S I, /K
BEASE S, BREMENDDEIEBBLPTNEL, Kl - tHY BRERECENSDORERY -
TERICER LT & U, Churupa® BHHEE, 7HHE, Tamm RE, H.S BEITHLT, &
FOENSDREBRLYPTVEL, MNBY BARNOLREEOE—ER, IN HWE, 32.5%
MR X ZEMEARS L, AERTRTHEROK, FHBEA VNS LKL,
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BRIET B FHER

FeCls i5lieT v & =7 TR S €/, W5 brown gel| DEMELED HBIREE LT, FE/
WOREDS B, CORE S VOWEDO—DE LTS, K 500ml & b7 &4, FeCls i (309%) 245
ml W&, ELICRE/ VAR ONE. O pH 203 L1.7TH -1z,

DX, WM GRS S, [brown gel] 2B E €2 pH 13, HONE, HERA AV OHME
FUBREICL > THUETT 508 72000 RME, pHI EEh 3D,

LoD Epba, pHL T MBETHRE/ A ERLD, pHI [HELSEHBARUD S C EILDM,
0. IM—FeCls I 20ml % & > TAREMAT 100ml &72L, BEURHSESMENT, LM, 0.1
N—NH.«OH HHZER 2 ICHMLTWL &, pH2. 25 THEBRE, pH2. 30 THE, pH2. I5TEE, pHL. 60
THE, pH3. 60 THEANIL Y, pHE. 00 TRLL, COXILFETRE, FE/VORERL O,
27

DEI, COWBE I N—HS0s BHEGMLT pHS &75 Uik, BiRE0 e climg LT,
LR DIEFRIE B RER, >E¥D LS T 572,

| N—H2S04

2 o %O I

pH 5.0 pH 5.0

wm oMK B m 2.9 A 3.0
B o .55 2.01
by i 1. 40 1.65
# B = B 1.25 1.53

T&DB, [brown gell i3, BOWMBLEIC L » THIRBERIC LIS, b, pHL HETIL,
LB, TERER L.

0. IM—FeCls 7 20ml ¥, | N—NH«OH H#HE®HMLUT, [brown gell 4, 0. IN—H,SOs 1K
T pHT UK, WKEPESTRELEHMS, KEMAT 100ml 780, Thit (. IN—H:SOs il
100ml Z—FICNA 5 &, pHL. T 25RL, X5 IN—H:SOs AL TlIC pH1 &2 LTRIET 2
& BARITEMR UL A

lbrown gell i3, ZOKIIC pH1 TIRGHIITIEMULY, [brown gell A/KEEEL7 TR
brown gell RXMMICBERETH 555, brown gell & DIEMIEIRIZH B, 0. IM—FeCls 7 50ml
I, ZIRT, conc. NH«OH WM 8ml %, 2 U LEMD, B4 1MA, £l gl 27 v 7 F—
a3 2L, B oi@k#k LT, Cl-, NH¢ 2B, 74+ b vk, RELTA% B brown gell®
%, Ulp (104 7> 2) DTNATHL, £ 160mg £&0, 7k 100ml hicmA TERET 3L pHb. 5 %
ARUTe. Chit, IN—H.SOs BEEMAT pHS £ U, D& 230 CRRESATEETHMmL, it
LSS SRR LA & 1ok 3id, DE¥D LD IKiE » 1.

1 N—H2SO4 &l 1 N=~H:zS04 42 /n
WL ¥ BA pH Mm@ B M pH
(mD)  (5) (ml) ()
1’ B i - - 5 - — 5
’ i 42 5 0.8 20 35 1.08
i ¥ it 60 7 0.7 28 45 1.0
gy ik L 154 17 0.55 30 50 0.99
% B 185 20 0.51 38 65 0.9
o w(EepEE) 195 2 0.5 40 67 0.8
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[EE& brown gell i Tbrown gell &RV, pH1 LTT, BEALEBRET L, T ICRE M
D, SEACEEENTICE, CORETESICEBNKITET 54, conc. HCl HHEEMAT pH 2351
XS BHEND - T,

(A% brown gell KEOIMHSEH/D HS04 M EMA 5HEE LT, [HE#E brown gell 100mg %
ED, 0. IN—H:SO4 (pH#9 1) 200ml %/0%, WMKEHBTRET 2L, IHRICEE, (SORICIURE,
AR, VINRICHER, 05RICE B, BEASEE (PTHICHE) &80, REVEEAVK
B, OSRIKFAREEE -7 BRROZDEOBFKIONTE, 0. IN—H:S0: /A% 200ml &M
WiHSA, R P vikic kg, [EE brown gel 50mg Tid274%, 100mg T404), 200mg T555), 500mg
1204 (BEIPCHIER) 0D L5iC, gel ORMBE ITNEHERICEY 2R L 7.

(R brown gell & BRE (V3 h—vEE ) FYSLORRELET 2L, [RE brown gel) & 0.1
N—HzSO4 BHICKUTH, | BRSSO $ 70k b D IC & > TR L 7oA, I N—H:S0s4 HIRICXILT
W30S TR L, REMHIT 1| N—H:S04 B Tid, 4RMKET b, BEALBRET (£8D0.8%
IR, BERALOMA RS [EE brown gel] KxdL, WAk THB LERLI.

Mbrown gell @7k VEREMN b ¥R PICKEB ST, XSMICEREDO SO, REMMORNE
L Hit, goethite & hematite DEAYI~ ERERAHEDD. P+ vkPE(L brown gel % [E{t brown
gel) EBEIT 5. Tk brown gell O b VKHTCOZLEREDED» O OIAK. Brl, Br2, Brl,
Brd &5hid, Bri SR bERILOEALSDTHS.

oD 24k brown gell 2REHELTHK 4 20mg &0, | N—H:S04 iE¥H 20ml ZMMA, s
M, 4 Fe it A Fe DHBEEHIETAH, DEDLITH-1. (20°COER) :

[#{t brown gel) 20mg, 1| N—H:S04 20ml, 20°C

4 Fe X9 UM Fe (%)
[t brown gell :
5 RS 150K E 24 ROE
Bri 100 100 100
Br2 68. 2 79.2 79.2
Br3 30.6 3.1 40.9
Brd 1.5 3.8 6.4

DHEIC, HIRBIRRER o T LR, EBHETIR 24 B E L, I N—H:S0s BAEBLU0. IN-
H:SO4 TAIC & B4 Fe T B4 Fe OBFELECH, DEDLITH /.

H:SO4 200ml, #& 7 1 B, 20°C

4t brown gell 4 Fe x4 51EMBE (%)

({Jj’é;{‘i%%%&) I N—H2S804 ’ 0. IN—H2S04
Brl (100mg) 100 100
Br2 (100mg) 34.3 13.8
Br3 ( 50mg) 28.0 12.3
Br3 (100mg) 26.3 9.43
Br4 ( 50mg) 0.73 0.35

Br4 (100mg) 0.71 0.28
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H:SO4+ 200ml, J&iT248:ME, 20°C
1§ N—H2804 0. IN—H2SO4

1t brown gell 4 Fe it¥ 3 [#A1k brown gell £ Fe &Kxi9 3
(7J e &ih&k%%&) HfR Fe O3 (77 PE! Giﬁ\%%&) f% Fe DR
it (%) (%)

Uz okitst LT o
Brl (100mg) 100 Brl (200mg) 100
Br2( ~ ) 74.8 Bra( » ) 65. 1
Br3 ( ~» ) 38.1 Br3 ( » ) 29.17
Brd ( ~» ) 5.46 Bra ( » ) 1.13

PEOTFWEROMR DS, KERICEY 2 AREEOWMAEAE LT, HSO4IN LU 0.IN, 18
[BHR b U B KU 2R R A 77

£ B F &
Synthesis of ferric oxide and oxyhydroxide

(1) G, Goethite, a—~FeOOH

To 1 ml of ©1% NaOH solution was added slowly v: ml of ¢:% FeSOs solution, the
mixed solution was diluted with water to vs ml, oxidized by aeration or shaking for 2
hours®’, the coagulum was filtered, washed with water and acetone!® successively and dried

in air.

'U1(m1) 51(%) 'Ug(ml) Cz(%) '(13(]’1’11) h(hr)

Gl 400 20 110 9 1000 5 (aeration)
Q2 ” ” " ” ” 200 » )
G3 ” ” 100 10 — 5 (shaking)
G4 " " " " — 20C » )
G5 ” ” “ ” — 20 (aeration)

G6 1 0.005M —Fe2(S0O4)s solution was hydrolized slowly by heating on the sand-bath® for
4 hours, the coagulum was filtered, washed with water and acetone successively and dried
in air. A

G7 : After %—Fe(NOs)s soiution had been allowed to stand at the out-doors for 5
months, the solution was boiled for 4 minutes, 10 mitllimoles of K,SO4 per 1/ was added
to the solution as a coagulating agent, boiled for 1 minute, the coagulum was filtered,
washed with water and acetone successively and dried in air. !V’

(2) L, Lepidocrocite, 7—Fe OOH

40g of FeCl: was dissolved with 71 ml of water, the solution was aerated for % hours after
vz ml of saturated Ba(OH): solution had been added, the coagulum was filtered, washed
with water and acetone successively and dried in air. 121’
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v,(ml) ’ h(hr) v,(ml)
L1 ~ 1000 5 200
L2 20 ,
L8 4 ” 20 . 100
L4 200 5 130

LS ” 20 ”e

(3) H, Hematite, «—Fe:0s

%-—Fe(NOs)s solution was beated for 2 hours at 100°C, 10 millimoles of K:SOs per 1!
was added, the coagulum was filtered, washed with water and acetone successively and dried

in air.!*’
H1 A=2(hrs.), H2 h=4(hrs. ), H3 h=10(hrs.),

H1 synthesized was heated at 500°C for 2 hours.
H4 h=1(hr.), H5 A=3(hrs.), H6 A=5(hrs.)

(4) Mh, Meghemite, 7T—Fe20s
Mh1 : To 200ml of 6 N—HCI solution was added 40g of the powdered iron, the mrxed
* solution was shaken for 30 minutes, filteved, and 100ml of the filtrate (FeCl: solution) was
heated on the water-bath for 5 hours after 100ml of water and 50ml of pyridine had been
added, the coagulum was filtered and washed with water and acetone successively and dried
in air, 11
Mh2: To 17 of 0.2M—FeCl. solution was added 300ml of (H3) NH.«OH solution, the
coagulum was filtered and washed with water, suspended in 500ml of water. And then 't.he
suspension was heated at 100°C for- 20 hours, filteved, washed with water and acetene
successively and dvied in air.'® .
Mh3 : To 400ml of 30% NaOH solution was added 100ml of 15% FeSOa4 solution, the mixed
solution was oxidized by aeration for 20 hours and the coagulum was filtered, washed with

water and acetone successively and dvied in air.®

EREHOXRETT

AREREHIBEETXRENEE (VD.D) TREL. ESHE, Target Fe, Filter Mn,
Tube voltage 30kv, Tube current 80mA, Scan. speed 2°/min., Time constant 2, Chart
speed 10mm/min., Full scale 500c.p.s., Div. slit 0.9mm, Rec. slit 0.5mm, Scatt. slit
0.5mm & U7e,

BB, BERSOBEE100& LT, MHERETRL, 100~80% VS, 79~60% S, 59~40
M, 39~20% W, 19EF% vw & L7,

FEHEOAE
ARREOXMR S BET & (LM S m T R I EREEREEE SA—1000 £A) TREL
fr. BB R &7 5T, REEVicalREE (200~300mg) &0, BARA<Y brve—%—
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T100°C, 3053MNEA L THN R AT o7, 158, FRERO—HIE LT, FeCls BikLYD, T
E=TTHRBRIET, a8, K¥E, 7T b YERTEORE LKL (ALK brown gell T, A%
TR -7 bDD ZWMBEAEMIT 245m¥/g THE3DRFL, BHRE TEHLEL-7b DI 24.5
m?/g & FICITD, BARADOMLEMUNRD SN, i, [ brown gell D100°C, 304 m#
BXHEUICHEABED SNY, @RHCMBBRA R MEETE 7. Sg 2HEREE (m?/g) ,
A% factor (/753 7X0D&AB), 4dh 2AAv</ 2 —2—DEFE (cm oil) , WERE D
B (g) &334,

_A-4n
w

&k - TEREEE (m*/g) ZR¥dic.

Sg

ERFUEONE
DEMBEFHE (A), » 2ZEAXHKROKE (A), 0 277 v/ (), B+ REHFHO¥HEN
(397V) i, KROBENESE, W

__0.9%
b= B4+ cost

7et2U, BY B 4 DB RBUESEL S 2 EEERETYEEN bt 2HEL, BEHO b3
LT A=yt —b’} DSRD 5.

HEREFE, ST UCKEMHEET, Target Fe, Filter Mn, Tube voltage 40kv, Tube
current 9 mA, Scan. speed % °/min, Time constant 5, Chart Speed 10mm/min., Full
scale 500c.p.s. (BZE®D d=3.330A D& &D# 1000c.p.s.), Div. slit 0.4mm, Rec, slit
0.4mm, Scatt. slit 0.5mm & U7, _

BHERHE LT, A%, Bt/ 2V 4200, TOEREBRL, 14# Q004 v ¥ 2) O7
NMATHEL, ZDEITRO 20(E) 5 () %3k, Scan. speed +°/min., Chart speed

{0mm/min. £, Chavt #ED |mm=0.025° & LT, %fEm 1mm=1—’;)~><0.025 597y

o, BEMOLL (mm) % (77 V) KiET, REDRUECB O 2EFRHRIIESE, Bt<
TAvY A0 EIFRBERAEZI LA, Rk, SREEE 142 Q004 v ¥ ) D74 TAEL,
ZOEFTHRBORMED b3 (3UT V) AKY, EEREORED (507 V) —F 5 v 7'
6(B) EHICLD, AREED 75 v 7/ fHE A—0 0.1 £ 5 EMERE O RED bt (507
¥) &Kk, By & AM(Fe,Ka)=1.936 A XV, 0(B) w9 2 (d(A) extd3) D (A) %%k
i,

B, 67, d(A)=4.1924, 26=26.7°, cosf#=0.9720, b’ + (G17, d=4.192)=16.37x10"° 5
YTV, by (B, AM, d=41928)=3.4X10"° 59T, B+=vy(6 3)72=(063)=1.60

e 09x193 \
X107 D=~ g, om0~ L 12X 10°A

AREED H.80, BRICXT S ER

AR 20mg &Y, IN—H.S0. 50ml %/nZ, fn#vaAMRL, £8% 500ml &L, 20%
o4& YA ) EMK Sml, conc. HNOs/ml, BWET v €=v abR%iMi, REILT, KTEE
ERL, EHRCREIELFEROMELR (50ml #EETD Fe mg 0.02~0.16) =BV, FE
480mp T, BENEEICIDIER Fe AERBLTL Fe & L1,
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RICFHEBROER D S, H.S0« BHEOEE 0.IN BXU IN 225U, €050 100ml &
AREE S0mg KA, 20°C WBNT, |EMR Y EURBREBEOREICOVT, B Fe i
%K%, & Fe WXd A Fe OBHEEEERDI,

EBRERBLUEER

AEEREOXBER OME% Table. | 1K5RT. maghemite i magnetite & EFTFRDBERUT 2
DT, XSEHFOIEHIC, 5BY - 9BEKR (50°C) €2~ 3BRRE L, maghemite J7AFY
%3, magnetite DIERRIIBALTHBZ &p 5, magnetite ZREL 7M.

Table. | Relative intensities of z-ray diffraction lines
of ferric oxides and oxyhydroxides synthesized

(1+1) Goethite, d(A)

Gl G2 G3 G4 G5 Gb N CY
4.19 4.19 4.19 4.19 4,19 4.19 4.19
ws) (vS) (vs) (vs) (vs) ws) ws)
3.43
(VW)
2.69 2.69 2.70 2.69 2.69 2.69 2.69
M) (M) (M) M) (M) (M) M)
2.57 2.58 2.57 2.58 2.58 2,58 2,58
(M) (M) (s) (VW) (W) (M) (W)
2. 45 245 2. 45 2.45 2. 45 2. 45 2. 45
(vs) (vs) vs) M) (M) (vs) (s)
2.24 2.25 2.26 VA 2.25
w) w) (VW) (vw) (W)
2.18 2.19 2.19 2.20 2.18
(W) (W) (w) (vw) (W)
1.92
(VW)
1.81
(VW)
1.78
(VW)
1.72 1.72 1.72 1.73 1.73 1.712 1.72
(M) M) (M) W) (W) (W) (W)
1.69
(VW)

1.57 1.57

(VW) vw)

1.51 1.51

(YwW) (W)
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(1+2) Lepidocrocite, d(A)
L1 L2 L3 L4 L5
6.29 6.29 6. 29 6.29 6.29
(vs) vs) vs) vs) (vs)
3.28 3.28 3.28 3.28 3.28
w) (w) vw) w) (W)
2,48 2.47 2.47 2.47 2.47
w) (VW) (vw) (VW) w)
2.09 2.08 2. 08 2.10
vw) (vw) vw) (VW)
1.93 1.93 1.93 1.94 1.93
(vw) vw) vw) vw) W)
1.73 1.73 1.73
(vw) (vwr) (VW)
(1+3) Hematite d(A)
Hi H2 H3 H4 H5 Hé6
3.68 3.70 3. 68 3.68 3.68 3.68
M) (w) M) D (M) M)
2.70 2.70 2.70 2.70 2.70 2.70
(vs) (vs) (vs) (vs) vs) (vs)
2.51 2.51 2.51 2.51 2.51 2.51
vs) (s) (vs) (vs) (s) (s)
2.22 2.21 2.20 2.20 2.20 2.20
(w) (w) 6Y9) (w) (W) (W)
1.84 1.84 1.84 1.84 1.84 1.84
eY) (w) M) (W) W M)
1.69 1.69 1. 69 1.70 1.70 1.70
M) %)) (M) M) w) M)
1.60 1.60 1.60
(VW) (w) VW)
1.49 1.48 1.48 1,48 1.48
(S) M) W) w) (W)
1.45 1.45 1. 45 1.45
w) w) W) (w)
(1-4) Maghemite, d(A)
Mhli Mh2v Mh3
2.96 2.95 2.95
(s) (W) w)
2.78
(VW)
2.53 2.53 2.53
s (vS). (vs)
2.23
VW)
2.10 2.09 2.09
(s) W) (W)
1.71 1.73 1.71
(w) (W) (w)
1.61 1.61 1.61
(s) VW) (W)
1.48 1.48 1.48
(vs) (M) . M)
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' a
B, BHELT, BAKP (HEWSRE, —S fRHARLT LS, H oy = 6.5

x10°(0e?/cm), 24°C) XAV TOAKRREOWAE (emu/g) ZERT L, DEDEBDTH-
7.

Goethite Lepidocrocite Hematite Maghemite

(X10%) (X104 (X107 (x107%)

{emu/g) (emu/g) (emu/g) (emu/g)

Gl 2.36 L1 0.84 H1 079 Mhl 3.26

G2 1.98 L2 1.12 ‘H2  0.90 Mh2 1.67

G3 320 L3 0.86 H3 0.82 Mh3 1.62

G4 0.60 L4 0.70 H4 1.70

G6 523 L5 07t H5 1.05

G5 0.74 Hé6 0.67

G7 0.42

EERBLUORBBTRES Table. 2 WK5RY. Table. 2 T, REHIEHSLTFAKEEDE
o1 B, KEETFHE goethite T, d(A)=4.192, 2.4470, lepidocrocite T d(A)=6.292,
3.283, hematite Tix d(A)=2.695, 2.514, maghemite TiZ d(A)=2.529, 1.483 L3a#R 24k
FTOLVEROMAERY, LT, REHOMEBI, NMpoRNERUE.

Table. 2 Surface area and crgstaelite-size of Samples synthesized

Goethite Lepidocrocite A
surface ~ Crgstallite-size surface crgstallite-size
area X 102(A) _ X 102(A
{m?/g) area ———
' d=4.19A  d=2.45A (m¥/g) d=6.29A  d=3.28A
109. 4(G6) 1 L. 11(G3) t 1.15(GI) 92.4(L1) 1 Lo7(LD 1t L14(LD
96.9(@G3) | L.12(G6) | 1.21(G6) 83.8(L3) | 1.29(L3) | 1L.3LY
85.6(G1) | 1.39(G1) | 1L.62(GD 76.0(L4) | 1.54(L4) | 1.28(L4&)
74.3(G2) | 1.45(G2) | 1.74(GD) 63.5(L2) | 1.71(L5) | 1L61(L5)
68.8(G4) | 1.47(G5) | 1.80(@5) | § 59.4(L5) 1 1.75(L2) | 1.69(L2)
| 58.3(G5) | 1.49(G4) | 1.87(G4)
Vo@D | LexaED |2 siaEn
Hematite Maghemite
surface Crystallite-~size surface Crystallite_size
area ‘ X 102(A) area X 102(A)
(m%/g) d=2.70A  d=2.51A (m?/g) d=2.53A  d=1.48A
126.4CHD 1 1.81(HD 1t 2. 11(HD) 98.9(Mh3) 1 2.28(Mh3) 1 2. 74(Mh3)
118. 1(H2) | 1.88(H2) | 2.40(H2) 31.5(Mh2) | 3.20(Mh1) | 2.94(Mhl)
97.2(H3) | 2.13(H3) | 2. 74(H3) | { 22.2(Mh1) | 3.64(Mh2) | 3. 15(Mh2)
44.6(H4) | 2.44(HY) | 2.92(HD
31.5(H5) | 2.59(H5) | 3. 17(HS5)
L 27.0(H6) | 2.87(H6) | 3.61(HS6)

A% goethite DRMEALZ 109.4~14.0m*/g, WBRFHER d=4. 194 OHAK 1.11X10°~
163X 1024, d=2.45A DEBAIC 1.15%102~2.54%x10%A KL T 10°A © order THV, #&
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FREOHEMIREEOHS LA S DL S Th »7:.

BB lepidocrocite KR 92.4~59. dm?/g, FEEFHEIZ d=6. 298 DEBAIC 1.07X 0%~
LT5X10%A, d=3.28A DIBAIC 1.14X10°~1.69X102A %#RLT, goethite FAE 10°A O
order T -7c. leptdocrocite DREREITEHEX (b #HM) 2 10A THEDHWNSDEXNS
B, RARBTRWETE 2EHM 2ALE LT d=6. 294 (EIE020)) BLU d=3.284 (Fis
B120)) X 5AKXSDT, (200 ZOMEICE RERRTTE LD - 1025, b, KE
R TOEK lepidocrocite 3994 Y THROREH 7L, MICHLUORETAR L - lepidocro-
cite b5V REB N, BFABBEETOH S bHERICEAL D 70, Chdid, £
BOERHBVRIR P v R EAREBCER LTV 200 s LKL, (BRTIEOIBICH 20
BRBHbN7) AR lepidocrocite KHNTH, WBEFREORMNARER DR & BEEE S >
XH5THh-1e.

S‘:;Zlf—l:f—exloo%) of samples
synthesized in dil. HaSOs Solution

(H2S04 solution— 1N or 0.1N, 100ml
was added to 50mg of sample at 20°C)

(3:1) Goethite

Table. 3 Solubility percentage(

Shaking 1 hr. Standing 24hrs.
1 N—H2S04 0. IN—H2S04 1 N—H2804 0. IN~H2S04

1 3.00(G3) t L 13(GEY) 18.0(G3) 8.08(GI)
2. 22(G6) 0.67(G6) S 14.9(G6) 5.55(G6)
1. 02(G1) 0.41(G1) 7.29(G1) 2.39(GD
0.92(G2) 0.37(G2) 6.27(G2) 2. 13(G2)
0. 68(35) 0. 26(G5) 2.52(G5) 1.29(G5)
0.38(G4) 0.13(GT 1.98(@GM 0. 79(G4)
0.33(GND 0.08(G4) 1. 61(G4) 0. 74(@G7)

(3+2) Lepidocrocite
26.0(L1) t 6.86(LD 81.3(L3) 1 43.8(LD)
14.3)L3) 6.00(L3) ) 8L OCLD) 43.4(L3)
13.6(L4) 3.58(L4) 67.2(L4) 27.2(L4)
7. 20(L5) 2. 714(L2) 52.9(L2) 27 1(L2)
7.10(L2) 2.51(L5) 49.7(L5) 21. 8(L5)

(3-3) Hematite

1 5.63(HL) T L76(HD 1 63.4(HD t 16.3(HD)
4.47(H2) 1. 70(H2) 51 7CH2) 11. 4(H2)
3.52(H3) 1. 19(H3) 34.2(H3) 9.93(H3)
2.66(H4) 1 12(HY 13. 4(H4) 4. 86(H4)
1. 57(H5) 1. 07(H5) 11. 0(H5) 3. 02(H5)
0. 65(H6) ' 0. 61(H6) 5. 86(H6) 1. 73(H$)

(3-4) Maghemite

1 4.21(Mh3) 1 2.00(Mh3) t  59.5(Mh3) t 22.6(Mh3)
2. T1(Mh1) ] J0. 76(Mh1) 29.9(Mh1) 9. 83(Mh1)
1. 87(Mh2) i 0.71(Mh2) 22. 1(Mh2) 4. 7¢(Mh2)
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AB% hematite DEEFIT 126.4~27. 0m?/g, WEFHER d=2.704 OHAK 1.81x10°~
2.87x 1024, d=2.518 DBAIK 2.11X10%~3.61x10°A %RKULT, EELERABK 10°A @ order

THy, BREFNEORINEEZEGEHORLS & OB LR ERAKLCH NI,
A% maghemite 133 A TH b, REAIT 98.9~22.2m?*/g, MBFHER d=1. 53A D5

AT 2.28%10%~3.64x10%A. ,

d=1.488 OEAI 2.74x102~3.15X10?A ARLT, Y

10°A @ order THV, HEFHEDHNEETHORD & OB, BHTH 7.
H:.SO« BHiCHT 28RO 20°C KB 215RE%, & Fe mﬁér‘*ﬁ@ Fe DB TRL

Table. 3 "CZE% thoxgddwbdd, ’D%(DJZO'Cﬁé

7od D3,
1 SRR b v 2 BRI
— Y\
I N—H2S0+ 0.IN—H2S04  1N—HzS0« 0.1N—H:zS04
(%) (%) (%) (%)
A goethite 3.00~0. 33 1.13~0. 13 18.0~1. 61 8.08~0. 74
» lepidocrocite 26.0~7.10 6. 86~2.51 81.3~49.7 43.8~21.8
» hematite 5.63~0. 65 1. 76~0. 61 63. 4~5. 86 16.3~1.73
~# maghemite 4,21~1.87 2.00~0.71 59.5~22.1 22.6~4.74
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Fig. 1 Solubility Percentage-surface avea diagram

(IN—H2804, 20°C, standing 24hrs.)
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Fig. 2 Solubility Percentage-crystallite-Size diagram
(IN—HaSo0s4, 20°, standing 24hrs.)

goethite (d=4. 194)
lepidocrocite (d=6.29A)
hematite (d=2.70R)
maghmite (d=12.53A)

BREERZEREICOVT, IKBERM X0 UBRTEDO EZSMHKTHY, H.S0: DREDS
0.IN &£V IN DIE5ORENS KENCTER, bBBATHE. 2Ked, IN, 0.IN OFHE
BE, b ok, KEBHEEBIC, lepidocrocite 735 b B % MR T, hematite 21 NICD ¥, goethite
R IA R RE R D f2.

PUEDKR%E, EFRELIUREME H.S0s KT 2BMEQCELL A B E, HMETFR
BEMWBKT, LRERID/NIZEES HeSO4 1T 2 IAMERINTH B EVSEMERLKL., T
NoDH>5, BRERDOED X | N—HoSO: BEEBNT, 24 KMKE L Ea0owRE:, &
HEBSICRRTFRE GRR2ARKDSBD 1 RKEZS5U) LEMEETRRLEZS DM, Fig. |
BLU2THB.

= a%@
HRERILER, A+ Y /KEBRLSTIROEMEEIE LT, goethite, lepidocrocite, hematite ¥ &

U maghemite ODRKEEIADL D, REMSLICHERTFHELRNEL, RBECHT IERELD
B A RRE U,
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BRREE LTI HiSO« 2L, IN BXT 0.IN, | BER b v B XOURMKEBORH%E
Z LA,

EEREEIL, RUNOMBTRES, XERICREEXSD, SRFRESEML, HREEBE
DT Bi1EE HS0s KRT ABEMREDRD LT, :

H:SO« DRI 0.IN &0 IN BKTHBELEbic, UBMKEDIZSH, |RKERE
SEDKRTH 1. '

H.SO. K& BTARIIGMTEIC X > TRV, lepidocrocite 28 d B1AME T goethite MRIET,
hematite ¥ XU maghemite 3HETH - 7z,

AEBREFN S HI T, BABRECERESBOLTEREH LR, FRTHRRRFE
H¥E—OmEEICERLET.
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