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Table 1 Initis] and final pH values of samples

14 |

R* Series 1 Series 11
(NaOH/Fe) .4 b 0 B B
Initia]** Final Initial** Final
0.0 2.55 2.53 2.54 2,57
1.0 2.72 2.71 2.74 2.84
1.8 2.97 3.05 2.95 3.07
2.7 3.55 3.73 i.57 : 4.32
3.1 8.23 7.62 7.97 7.64

* R = NaOH/Fe $Fp: ** A1 REWE,

BARNMARIRET, £90.03 ok x 0.03 BRK (B 1, BA 3)o X-THIFIFE
B, B 2 (LA R, P SRR (B 1o R =0, 1.0 pR& - MEH S8 Rk
§ R=31 44ifR%KE"; R =18, 2.7 WEBRAHREKE , DEFEE(E 2),

. _
2.64 313 A7 atiy
2,51 301 L SALG)

[ 1]
- N - n
80 n 60 50 [{] 30 20 10
€24, CoKa)

Bl1 NaOH/Fe = 1 )14 Fe(NOy), ¥ ,70°CE/AARREEI(3 K532 K,248 X)
& HAKREEYN X-HEFHEE.
Fig. 1 X-ray diffraction patrerns of the hydrolyzed products of Series | Fe(NOy),

solution having 8 NaOH/Fe¢ molar ratio=1 after being aged at 70°%C for various du-
rattons; 3 d, 32 d, and 248 d.

1. RAG)
2.69A(H.G)

o LAIAMY
1.89A(H. G

(28, CoKa)

2 K[E NaOH/Fe 1 4] Fe(NO,), JA¥8,% 70°C E4k 248 KI5, /K=MK
X-SHER T 53 A

Fig. 2 X-ray diffraction patierns of the hydrolyzed products of series [ Fe(NO,),

solutions having various NaOH/Fe molar ratios after being aged at 70°C for 248d.
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(20, Coka)

3 K[ NaOH/Fe g I 4 Fe(NOs), BHK,% 70C B 248 KF, #
KB>YR X-5HR7THE R

Fig. 3 X-rdy diffraction patterns of series 1l Fe(NO,), solutions having various
NaOH/Fe¢ molar ratios, after being aged at 70°C for 248 d.
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75 70 60 50 10 30 20 10
‘ (28, CuKa)

B4 NaOH/Fe = 1,1.8,3.1 1% Il 4 Fe(NOy), #¥k, £ 70°C Z{t 248 KEHK
g x-SR HEIRGERATHN, kv, 150mA),

Fig. 4 X-ray diffraction patterns (rotating anode diffractometer, at 40 kV
and 150mA) of series 1l Fe(NOQ,), solution having NaOH/Fe molar ratios =
I,1.8 or 2.7 after being aged for 248 d.

2.69A(HD)

(AN 2.51A(H)

3.67A(HY

(. 83A(H)

“I8AK)

& (29, CuXo)

5 NaOH/Fe = 1.8 )1 4 Fe(NO,)s Bi, 2B 248 Kig,HAR=YH
X-SHRAT WA IR IATH N 40kV,150mA)
Pig. 5 X-ray diffraction patterns (rotating anode diffractometer, at 40 kV and 150

mA) of series | Fe(NO,), solutions having NaOH/Fe molar ratios = 1.8 after being
: aged for 248 d.
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- Table 2 Various forms of iren distinguished by chemical methods
g & EER(R) A .,t”Percfntlgeﬁinét?tZ.i iron (%) ;
Sample Parime oot i Bk EER &S HABE
’ Monomeric Amor.* Cryst.
1 2.55 3.38 87.5 9.2
1B #5 2 . 2,55 | 199 65.5 32.3
Sample 1B 7 2.55 1.28 35.0 63.7
14 2.62 0.25 TR 81.1
1 2.58 2.50 14.7 82.8
B 5 2 2,58 1.70 26.0 72.4
Sample 1B 7 256 . | . 1.5 10.5 88.0
14 2.60 1.54 10.5 88.0
RN

* BT Imol/L HCIL, 20 44 e

B RMR AR B RMARRES KB, T T A — 52 (RO B BAB R
ATRR, BXZHRRD R =27 3.1 WS, £HEREHEE, $EFLER
Ro BMARRE BT KRBT RAMRARHKE , LKA R = 2.7, 3.1 HRRREERP
FRR s EERE 1 AR I S R=27,31 R=10, 1.0, 1.8 i RAE
£, B A TR B SR, ATIRE R LR ER. FURWY: —RERRHK
S5, 5HAR BAZH, IBONREN R, SHBREROMELT HTHRELR LI
HER, T A—E—MRBEYR, RE RS —HEANRLE, LRERREE, BFRX
g A—HRREEREHRERK XE— SRR SEAE, BREBE—F

TR RO el R KSR,
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EFFECT OF TEMPERATURE ON THE FORMATION AND
PROPERTIES OF SUBMICRON IRON OXIDES

Gu Xinyun and Li Shuqiu

(Instisute of Soil Science. Academia Sinica, Nanjing)

Pa Ho Hsu
(The University of Rutgers. U. S. A.)

Sumnary -

Two series of 0.001 M Fe(NOs)s solutions, having NaOH/Fe molar ratios ranging from 0
20 3.1, were prepared by diluting a 0.5 mol/L Fe(NQOs)s stock solution with water and then
hydrolyzed at 70°C. The preparation differed only in the initial temperature of the water for
dilution, but the final products were very different in particle size, morphology and crystal-
linity. In Series | solutions, prepared with 70°C water the reaction products were amorphous,
structureless masses initially, but became well crystallized goethite and/or hematite in the shape
-of rods or plates shortly afier being aged at 70°C. In Series Il solutions, prepared with room
temperature water, the hydrolyzed products were tiny spheres having a well-defined outline and
homogeneous size throughout the experimentation. They were very poorly crystallized goethite
and/or hematite even after 248d of aging at 70°C and could be detected only with a high
power Rigaku rotating anode x-ray diffractometer. The results suggested that the temperature of
‘water for solution preparation plays a key role in the size and nature of the initial hydrolytic
product which, in turn, plays a key role in the rate of redissolution and recrystallization.
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WY 1o 1Al R = 2.7 #f | RERTE WH 2Ga), 14 R =0 E4L 248 KRR
JEEED IR HIRHl, x 90,000 ey IR EE R, % 90,000
Ephoto. 1 Electron micrograph: Ploymers of photo. 2(a) Klectron micrograph: Rod-sha-
amorphous substance, after 1 day aging,Se- ped goethite, after 248 daysaging, Series I,

riest, =12.7 R=10

2b

WA 2(b), T4H: R = 1.0 Efk 248 KIGHEIR B3, 14 R=2.7 £t 218 REHAR

FEE ROD BONAAIRAEKET % 90,000 FRELE IR B, % 90,000
phato. 2(b) Flectron micrograph: Rod-saped photo. 3 Electron micrograph; llexagon
goethite and some hexagon plates hematite, plates hematite, after 248 days aging,

sfter 248 days aging, Series 1, R=1 Series 1 R= 2,7
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B4 (), 1 Al R=1 Ef{b 1 KIEE/] BEH 4 (b)), T4l R=1 &1L 248 LGN
BUER IR R iR AR, % 90,000 R/NRERIRL S . x 90,000
photo. 4(a) Elcctron micrograph: Showing photo. 4(b) Electron micrograph: Showing
the tiny spheres after 1 day aging Series 2 the same tiny spheres after 248 days ag-
R =1 ing, Series 2, R =21

6

WIT s, 14 R=3.1 BTHTHHEM AR FAH 6, 11 41 R=3.18 [ HUEN] Wik
Y AR

photo. 5 Electron micrograph: Microcryst- photo. 6 FElectron micrograph: “Microcr-

alline mineral provided electron diffrac- ystalline mineral provided by electron

tion, Series I, R = 3.1 diffraction, Series 2, R = 3.1



