25 sla=e At

(22l B2

(=]

55 A E
Ferrite Processol] 33l

2. Ferrite MM HISO| ZHHE

1) R (2NaOH/FeS0:)9] wislo]
Ad &z

Ferrite9 A4 HFHZAL NaOH$FeSO,
& 718l dojxl= Fe(OD, o) FErli-& A
3= RgH(2NaOH/FeS0,) 9] ZAel zA =]
jgth, B AgeA e ¥E2%E 65C, ¥heA
7t 308, F714k83e 34,/ min, FeSO, &
0.24Mole & THAIZ]l ¥, RIYE 0.5~4 7}
A ASIAIAA 42 HSAHYES X-Ray3H
B, AREeE 24, A7FHPA 244 9
3t Ferrite ¥z HEE 3N

@ X-Raysjd #4 '

FesO, ¢t a-FeOOH®| X-Ray 3¢l 263
2 intensity S ASTM®® o] 7] 2bste]
Fig.3 2 Fig.49 =A8th Fey04 & max-
imum 54 peake 260=41.4°G11)°1A a-
FeOOH®] maximum 57 peak+ 260 =24.73°
A10) 1A vepdy,

Rgke] W3le]l ©}& Ferrite o X-Ray3d
AFAE o Fig.5¢ 2o Rgel 19 X-
Ray 3] %4 AHelX peak& 2609 W97t
10°~80%4] AXE 7/ 2071 21.3911),
35.1°220), 41.4°(311), 50.7°C400), 62.9°
(422), 67.3°(511), 73.8°(440)A ERS
=%

e

UMZE . R/ AgN AN

ot

© 30 » 0w & 7 0
Fig.3. X~-Ray Diffraction of Magnetite
(Fe304)

# 20

—% # Ll ® k)
20

Fig.4. X-Ray Diffraction of Goethite
(a-Fe OOH)

@ R>19 AAZANA YAPE Ferr-
ites] ¥4
a-FeOOH®l maximum &4 peak2l 93]
20 =24.73°(110) 1A= Rgkel 1HTh F7t
3 R=1.2594 Yella, Axz Frhsit
7} Zastm ok 9 20=41.4°GI1DIA
intensity 7} Rgtel 1l H2%el wet 71
e B 4 Utk B, Fey0,9 @Al Z713t



- a-Feqolf
(ﬂo’),a Fe ool J'
‘\—ﬁ AL .

(@)
: A A AN
(m A AN A Az
(0 AN N3t} = N Y—
(440)
(220) (400) (i) :
(c) N N
—~— A_/\_Amﬂ/\_w ~ V. Y, U
(B) i\ i ~A.
10 26 20 ) ) ) 7 20
28
Fig.5. X-Ray Diffraction patterns of reaction products with
various of R(2NaOH,/ FeSQC,).
A R=0.5 B R=0.75 QR=1,0
D) R=1.25 B R=1.5 A R=2
G R=4
I Yes ¢ 4= g} peak intensity 7} @~FeOOH2 maximum
b) R<19 AN PYAH Ferrites] 54 peak 260=24.73°(110) B} Al g}
4 Ui ek FegO4 9 maximum £4 peak &
R=0.5, R=0.75¢ A$E Fes049 max- Rzto] 1o Hage wat Zrlsta. Jdee
imum £4 peak &l A 26 =41.4°311) A & ¢ Atk

Table.2. The typical compounds of irom oxide.

= 2 243 | A 4| A |G iel e B
a- Fe,0; (Hematite) S T ) B s B - 4 g 5.29 | F—4ura
7 - Fey,03 (Maghemite) R L % O (A i - T R = S 5.09 A EA)
o — FeQOH (Goethite) A Ay | g N 4.28 A

Fe;0;, (Magnetite) AAXA | 2AY | & A 5.24 T~ At

e



o5 t .5 2 s 4 R
73 (11 ns N4 n4 ns m™

Fig.6. The comparisons of maximum X-

Ray peak intensity to the values

of R.

(c) R=19 Z7M AAHE Ferrite2

Fig.7. Transmission Electron Microgra—
ph of Ferrite with the condition
of R=1 Value.

peak S0l HwshA etz glow,

a-Fe
OOHY 54 peak+= A3 velta AR gy,
(d R@toll o}E Ferrite X-Ray 34

maximum peak & Intensity B]&

Fig.5914 20=41.4¢ Fes0, & maxim-
um peak Intensity & R3gte] wisld uwlgl &
Al o2 Fig.6 % #o] R=1°4 7% =
& Intensity & webdch

@ AAENA B4

Hand book® oAl 92 tiE&Ql Al 4k}
E 9 Magnetite, Goethited] E4& 99
Table 2 ¢} it}

R3S Wslel] & wkeAA o Axpgnl A
AR (66,0008) 2 Fig.7(R=1D), Fig.8(RLK
1, ¥ Fig.9(R>Dl 2z Yt

l

Ferrite o] A4 A zHdo=z R=1% AL
Fig.7¢lA #&ad 4 = vl 2ol T3

‘Yugow B Ferrite® B 4 3ok 3y

Rz o 120 32 dt guy 39a3s
opztel FHAYol EHHo] 2 ¥ e

Goethite(a-FeOOH) o #4ddE & & < Aok
T3 Rgtel 13HY 39 A= 79 9 o
PAA L Hastn g4l FdEH el F71e a
-FeOOHS] ¥Aeo] o]Fojdt}, mealry R=1
Q AN ZAEE /MR Ferrite
7b 5o, Rl 18T JAV 29 v e
a-FeOOH7} AujAd oz Z7k3ity, &8 R=
19 FHzANA d¥gAH A =7+
500~1000 A%®e] Zlﬁ_cz_i vl mEAd B
xHo ALE B 4 Ath(Fig.D

2) Ferrxtef‘g*é"ﬂ oA s s R o6
SAIZre] g

Ferrite 2] 7] &ukg Z:Zi% 718 uie} 2
o] &0l F8o = 27}4 Fe 9l <%,
a Sl &skA

%Iiiﬂ‘“* L 17]/‘@}—4

1




Flg 8. Transmission Electron Microgra-
phs of FesO, and @~FeQOOH with
yarious conditions; (AR=0.5 BR=0.75

vgew ul-—g—i\] t, pH 59 9% g
YR 02 HhE 27l 4 Ed kg A

_‘r’,

ol ASFE Ferrzteﬁl g4 dAHzane v
ERA L3 o] whgol 21 HES] 9l8le] 2zt
&=, AitlA FdHE Ferrited X-Ray 3
Mol maximum 54 peak ]

intensity #t

. Fig.9. Transmission Electron Microgra-

phs of FesO4 and a-FeOOH with
various conditions; (A R=1.25
BR=1.5 (OQR=2 OR=4
< ¥adtHct o] o & ¥gEHe R=1,
FeSO, 0.24 Mole., 371418l 34 /min& 3

o d¥stgor oA S oS Fig.109] =A
st h Ed W e e ASE wgA
7+ 30 l‘%og AN F 3, dHgAIZEel s

A v

HEEE 65CTE AR

Fig. 10014 F4 (De wgese] e X
-Ray 3™l 20=41.4(311) A9 ma
ximum peak intensity @A ZH o2 657Co]
AollA 714 &2 Ferrite’/} 3ATE B +
Atk 8 FHDe HHxzPNA Ferrite
Agel ¥k-AIZtel 3 maximum peak int-
ensity ¢}o] A FHADE £ohd YA o=
60 & o] dolA 7FF £L FerriteE AT
1=

T8 o] AAE Fig.119 X-Ray3d 54
oA Erhd 45C o]dte] ©e 2molME 26

—27—



100 °C
100 Win

Fig.10. The comparisons between the ma-
ximum intensity of X-Ray peak
and reaction temperature, reac-
tion time having an effect on the
formation Ferrite.

60 8

0 20 40

=16.4°%020) $] X o1 A] r-FeOOH®l peak”} 1}
Ehdth oA L Fig.129 (A25C, B45Ce]
AFulz #RoA P4EHA r-FeOOHY] ¥
He 2 4 Ak 3y weesErtEs A%
= (Q65C 2 D85 TolA Hiutel o] A
d Ferriter® T7¥YAz #FHPrh 53] Fig.
12 2] O85ColA B viel o] gzt =7]
7} wrgewe] Asd wmet Z7hskd 150040
A @3ln A Bl olRAL Takada®
o] A¥Ax Buet 7 ARk
3 FerriteA A 1YY 24 vlm
AAEE Ferrite sludge 7} A E70]
g]= A& Ferrite Process 7} W7l Magnetic
separater & AZAEHo FE& HASFE MY
e A st $23050% getd 49
234 o]eg Ferrite sludge 3 3= A &
g ollal HGMS(High Gradient Magnetic
Separation) AXE £l I sludge € &
A nEshe A A A System
o X A 93t =3 A HGMSH ©]
@e Azhie ge Ragg g T A

o] A7 #W$A7, kY] Activated sludge
o A, ANAz, ALAH § B +8AT
7} ol RoiR L YT

Ferrite sludge 9 A7HAA &HL& X-

IS(KG-)
. §
X N

—,
o 2 4 6‘ [] '“
g, KO0
.0 :
o5
afie o ” H

Fig.13. The Magnetic Hysteresis loop of
reaction product at 85°C(Sample A).

Fig.14. The Magnetic Hysteresis loop of
reaction product at 25C(Sample B).
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