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Abstract

In this study, an innovated process, based on the “green chemistry”
design, is proposed and developed for waste water treatment by
ferrate(V1) oxidative degradation. Potassium ferrate has found to be a
powerful oxidant over a wide pH range and many studies have proved
its role as an effective oxidant in water and wastewater treatment in
degradation of many organic contaminants such as phenols and phenolic
endocrine-disrupting chemicals, thioacetamide, sulfur-containing and
nitrogen-containing pollutants. However, until recently, there have been
few reports to evauate the feasbility of the ferrate(lV) oxidative
degradation in the high concentration organic liquid wastes.

The scope of this project includes: (1).An effective and reliable
way of ferrate synthesis route is employed for the waste organic removal.
(2).The ferrate(V1) sats will be employed to degrade the organic liquid
wastes now stored in INER waiting for further treatment. It could be
anticipated that the ferrate(VI1) sats might be an effective degradation
agent for decomposing both the common organic solvent, such as
methanol, benzene, etc. and the macromolecule organics such as Triton
X-100, EDTA, etc. in the agueous phase to certain degree.

The results revea that certain target organics such as methanol,
benzene and toluene have relatively high degradation rates. For benzene,
nearly 100% degradation could be achieved. In contrast, methanol has
degradation efficiency as high as 64%. However, the rest of other target
organics such as chloroform and EDTA, the degradation rates were so

low that they could be neglected.

Keywords:. potassium ferrate, organic liquid wastes, benzene, methanal,
degradation
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Wzt o FF pHEFF AR 972 FpF > BBMe TR
§it53([20] -
-
”

601

404

Ferrate decomposition (%)

20+

Bl 10 % 48k 47 (0.25mM) sk {40k i3 i 2. 10 A 4B A 12 5 [7]
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20V
16V
12V
08VE

04V

(pE)

00 ™

-0.4V

-0.8V

-1.2V

-16V

] L 1 1 J—30

o
N
=
o
o
-
(=]
-
n
i
S

(pH)
Bl 11 4823 (MR 2 pHvs & R 7 = i (Pourbaix
diagram)[7]

S
poas)
3\
.
g
a
Y]
(s
%.\
3
Jut
=
&
A
=
<
&
w_
g
%‘:
4y
-
ey
Rl
@y\’

#ic 0 ¥ pH EAp B[] :

ﬁj/; ME R

FeO%+8H +3e” > Fe* +4H,0  E°=22volt (16)
e iE
FeO%+4H ,0+3e” — Fe(OH), +50H~  E° =0.7volt (17)

LF pH Ehg > BRT mRFRgL s TRk R B



G L Bl NE2 SR o T L] 12 4 LR o

1.0 — T T T
| \\ HsFeO," N
HFeO," Fe0,2
0.8 — ! 4 =
c 0.6 - -
k<)
g - PK,=1.6 pK,=3.5 pK4=7.3 -
L 0.4 =
. -
0.2 H,FeO, .
00 T T T T T T T ] T
0 2 4 6 8 10
pH

» B4 1 >3 A 3+ 1t fi(protonated forms) [12] > 7 fi = 42
25 (18) 2 (20) 5t -

H,FeO, <> H" + HFeO? ...5.5< pK, < 6.5 (18)
H,FeO, <> H* + HFeO? ...pK, ~ 7.2 (19)
HFeO; <> H™ + FeO .....pK, =10.1 (20)

d B 127 fol ity pH B R Y 0§ 458 B8 F A
@ f ok ch-k 88 ¢ 5 12 hydrogen ferrateion( HFeO, )¢ ferrate( FeO,?
) AAEHEIAE - ¥ ohE pH ®>10 ferrate (FeO,” ) ¢ EH T
- BRI A 224 FeOH), 2 Fe(OH)s> @ & Fe(OH)y(9)2 # £
5 0 - SR A AR ORY AR5 - BFF Jb(pH=3.6~7, rate
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constant=7x10" ~100 s™) > tdk BB T o = BTk AR L

F Ji( rate constant=~10" s #14 f2iEAz v 7 = BT §FpKa i
& E G pK=1.620.2 0 pK2=35 > pK3=7.3x0.1° @ F B\ 4T 7

AT
H,FeO; <> H" + H,Fe0,...pK, =1.6+ 0.2 (21)
H,FeO, <> H* + HFeO; ....pK, = 3.5 (22)
HFeO, <> H* + FeO? ...pK, =7.3+0.1 (23)

2

= 4Bk Y AR5 2 14 F fs( rate constant=~10" sTF i £
Bkt 5 2 A (diferrate(VI) 4 % 2 T 7 F fi:

2Fe0; +2H" <> Fe,07 + H,0... (24)
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Form AR G A S P Rk AT
F R RITAET G R ER L Ry o R A KR

%
0T AR F AT R R RO AR AR 2 %

DY

W EE BT LER ’ﬁ%}%‘/&&}?*w‘%/zm/? 2o K B I g A
PR A E R AT A FEE R TR EIL L TR

D EIETF A AR 0 INER 17 4 2 2 % EJIR ik g o
B (2 W) Eptmey 4 ERPZERT RS
220 R4 3B B3 F # 1 1.358 KR40 1T 10 B 4RAL 4D 1 1679 K iFo
BRI RY s Eehg RF 0 V3 dRendr R Fralic s
i Bl BRI ZH &G FOH); 2 18 0 & 5 1k a
IR GH > VAR REDIEY o F]P > BT RI- B
LI R R AR AR i ok R R e T
2 S ek Y 544 [L10,13] o @ d 3t H 55 7 g e
RAL T > FHBEB DY A forkimnk o B bk g &4 A
Eiﬂﬁ%wi~i§~%ﬁ&@i%’ﬂ%ﬁ%ﬁm%‘% i 48
AR

t 01[26] o L 5 £ &R v KBk ) A ok 3

kg g s o A BARTEL A E S F R[] A ALY 2
LA 0 E R NG AT n L F R[17] - 2 g AT
¥F 1 A (MnO, KMNO,, CrO;, K,CryO; 5 )4p st » B afifedn 2 4 § 1
43 TR S EMAET AT T BERRESE RIEE S BF RS
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B ATRIRF M g > HE

ﬂ'L‘ y 7]\/{;5

1B 4B L 49
e s WiT HaBF A

2 0k FORRAT L A 2 R B4 R
BOER G WA 2 RS 4
R R A TR ik 2

° ?. J ‘_W/Q)J_J

SR

WH| 0 R e F R IE

Ji@@%%g ’ —sz

[E3aY

2R ,%%’L B R @,J o 7]
rﬁ/%}i W R o I Q)?\‘}"}Z\\ﬁu
FRRARFERERFAS

g
4 4+

% 2 INER#¥F*M 42z 3 AR 8440 4
[ g 2 A BCC | A BEOC R 3k
1 F CsHe 55 80
2| " ¥ CsHsCHs -95 110.6
3| "F CH;OH -97.5 64.6 k
4|z & B CCl, -2.3 76.8
5| &0 CHCl; 635 | 61.17
6| ¢ C,HsOH -114.1 | 7829 | -k
[ CeHsOH 42 | 18187 | -k
8| &v F
9| fpn
10| EDTA \[ HL H 245 ) K
w) 70 (decomp)
g | HTON Hsc_EEBC-HT;H:O<OCH2CHMH i i X
X-100 mo om
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- CRBESHES
2B AL MR ORI BBRMES B
g R IR BB & PAgMF o £ 4o~ KOH i 47 ot 41 € 5
BRBHES  LEIPL 2RI FSM[n T3 A (FLIA2R
15) « #7238 00 KOH 5 &% NaOH 12 ¢ (% 5Lin Azl 16) - 7
ELA A 1}?&[10] fiz @ CFS(composite ferrate solution) ki3 ;& © 2 #-4f
s 48 (Fe(NO3)s-9H,0) 22 =x & Fadh F & > 44 5 5.3mol/L KOH ki3
%o BR 6C v F At GABLER > 1 PE ALY 4R
(4°C) o b > Fahfasn M R ¥ i 93% > 0 - se AN B AR R F

2 BBk B4R At KOH m 2b 8 5ien NaOH 1% 5 4240 F

Bk o dot TR BBEA AL A S 26 K Uk

W RR R A o

NaOH,,.

Yield>10-15%

NaOCl,,

50C

\ 4

Fe(NO3)3'6H20 aq

S

KOHstd. —

| KOH,, (6M)

CeHe, C,HsOH >

\ 4

High purity K,FeO,

Bl15 § 55 5 BB MBS 2 LS
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3 3 @ LB AL 4 R 5 A BRUBE IS MR AT 4 [¢]

Salts of iron Oxidizing | Yieldin .o, | Theoretical
(25) agent grams Purity, % yield% Author
FeCl;-6H,0 Cl, 10.38 14.72 8.3 Schreyer
FeCl;-6H,0 NaOCl 10.74 52.46 30.7 Hrostowski
Fe(NO3)3-9H,0 NaOCl 10.43 63.40 50.6 Thompson
KOH .
. Yield>75%

| NaOCl, ] sec
«— Fe(NO;);-6H,0 5, |

| KOH,, (6M) —>

H CeHe, CHsOH |

’ High purlty K,FeO, ‘

Bl 16 F 5% % 5t A BARAAT BN V2 & 2 H

PHR- BB RN L2 LR d gAY > AR
KOH £ NaOH % sidk > 1T 5 F e &1 £ 5 8 & 1 3 A4 > Fla
AL F A T - BRAT S AR R HO TR

.,—-héfx]’i’r M » H L4k 2k o "ﬁg_’.\w ”\’/{J\‘ﬂ[l]ﬁ; 7@_?']?)’%
%ﬁ—gﬁ%%ﬁ;ﬁ@ BN BARFAAT RN F (Y LR 2 BRI
B 17577 o @ Bl 18 & B 3 - & 2R
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kN

A RE G FDHR S

#FHEe

solution

Waste alkaline

\ 4

KOH, =——¥........

_________ . Precipitates
of KCI, KNO,

P-4 glass fiber filter

}

Filtrate, KOH.

B 17 1% Bedk & = B 4Bphsn BV F 1

SEEL.
B ABEL 4T £
(iB3%F i+ 32)
BABFLAT B R
(& 0F T2)
B ABFL 4T FER
XRD,FTIR,Mossbauer, etc.
IR % S
EYSTI T Lo TR
1.8 & 4 - ,
Y <+—| 2.Mole ratio
il 3.Temperature
i i
VR KA AT — %t
(UV-VIS) (COoD) (2 R)

B 18 % 4hphdn AL B kB Bk § Bin AR

B RREUL

’ L "]‘;,
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7% &A1~ XRD ~ FTIR~ UV-VIS % » 4 it 4ris



(-) Bafd ¥R A
CREER B MRS R A TR G AR EF TR 12 UVAVIS
KL 72 [21) o Bl 23 5 AL F TUE e T AR o

0.15~0.2 g 7515 48w A 44 B 88 39 3 £ 728

¥

o150 mlzK #5165 ml(1:5) 55 B4

Ho A2 mls o B BOAR B 00 K A% AT

N N N Y
N N AN

S PRl A W 8 AR @ PP AR e AR 2E

Bl 23 4%0F T e AT AR

K,FeO4(% ) (w/w)=100V N FW / 3m
#9 1V FAS(mL) N: FAS(N) » FW % K,FeO, 4 3 £ 198.04
g/mole » m: sample mass (mg) - ~ » {5 ¥ o H & x
(NF6ALYO0331)#* & 7651% - ~/= 2 % % B ¥ FljF T % 2k

/E‘L '

—
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UV-VIS sk 3§ A 4%

ERFESR o ME R RGO TN REY o TE B A

(NFBALY0331)#74 fe2 f it o 4 :
0.14 — ®m 505 nm /’
[ ]
B /
/!
012 /
/
| /
8 o010 | ,
= /
o | /i
0 /
= /
Q 008 [ /
< ‘. Y=A+B*X
L / - *
< /
0.06 ./ Parameter Value
L . A 0.02472
’ B 0.00267
004 - /e
S R=0.99779
74
002 i I i I i I i I i I i I i I i I i

0 5 10 15 20 25 30 35 40 45
mg/L

B 24 UV-VIS k28 & 472 i+ o 5

(Z) B4Bfkdr cngT
AT TR 7 ‘%iiﬁfﬂ?ﬁ%’f’i? 4 XRD~FTIR~UV-VIS % -
XRD i & Fiinitfoffpid 77 AP A RABRF K- FTIR 3
FERit Bagdles > bl FeO4ES =8 ¥ & 5 UV-VIS & # 8t &
T VARG AP RET - o

2N BBREERR BL S
PR AT AR 2 MG BRI BB AGE AR ER
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fhih i 3

i

EIRNL A S A S ~ s 1 2 EDTA 3375 A
AR L4 E RS o T PRIE BEREIPRR IR AR
112 F BB DER -
2.0 % e ke pe Bl 0.064AM 5= 4473 % 50mL > i % »+ 100mL
25 FELY
BHM-EF TRk FFORE AW E ¢ HE4E(500rpm) -
AR rkEfoang § 1Y 4NR R B R K oA 405 iRk 2 pH E 6~110
5. F i #r A 4F a3 % ImL o A B 4e » 19mL 2 (1:20) % f& 19mL

2

#1 05N Trefiedhaie 19 mL % b F > iR &35 (5L F
54 4 BE(0 4 48) o

BH-PH L Aot o BT » S L PR o F B0 A&

LR et B BRI RE s 2B R
Mo AT R M AR Ak o B R B R g 4B
ERIE NN R S LR

7.2 7245 um jE A E I 0 STIE B e B oA Rk B 3R B e
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PLb et gkt e g L DB AR RN F 0 AT
THEEEERE RS B g SR FEE B kB
FAFBAPHREF K e o (TR R L S B ABRA D
i 4% - NaOH ;# (B 21)£2 KOH ;% (B 22)2. £ ® > NaOH £ KOH
SR R-AIEREY MB KR o doB 19 2r7 o 2 BREEARE
ARk fodgir g A E LR H < pth s 3 a3 (Spectator
ioNsS) > 473+ A I H I E KL AL 2 FHBRELRT R F M i
et KOH 2~ NaOH ¢ 22 7 3% » #3¥ A F AR IT 1 5
FE o m s XA I Al

(- ) NaOH i

1.7 250mL %47 ¢ > e~ 10 ml % k4 36 ml 4°C NaOCl 7 i

(6~14%) ##*53 -

240 » 30gNaOH » ¥ 343 NaOH % 273 3 -

3. 4~ 84ml4C NaOCl 3% » #4393 -

4% 4~ 70g NaOH #§423 NaOH = 2332 (112 “iF #H 33
78 & 25~300C ) °

KA B A Gk DB R e 15 44 (EE
6000rpm) « i i ges e 3 250ml Er T4t 0 B O~ k454
3~4 | pEFIB0C T o FE T AR -
6.tk H ¥ > 4 » 259 2 Fe(NOs)s - OH,0 » #1430 A 48 (37
g % 200C ) -

%71‘%
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7.4 2 6,603 R fro 15 4 48 (J:E 6000rpm) -

8.4 B 7 dros e ip) » 250ml 4x e KOH 3 7% > #4210 » 4 -

O.#-% B 8.ehip ik AR LI A IR B iR > T MU B 2 4
(potassium ferrate) & %8 4= % °

10. F i M A BB A UL S 82 % o 0 6M KOH #ik 2 = >
& = 25ml o ki 5]~ 5 0°C 49 fr KOH 150ml e 4r > 48
1 Bk KOH = 2312 ¥ FiE A& 200C 7+ o

10.8-% 28 10,033 e 14 m g 3 4k S B o

12. 2 g A F 2 kg > 2 50ml N-~ = ke s » £ 02 50ml @ A
e o Befs 11 50ml ¢ EOp e o

PR REAP A B AR BEBME > MBI L TI0E R

[EY
w
).

GEFRIAPRE O NAZ AR ZBHEEIEF EBZPHRE -

A FEAFRETMY FMIBF N2 I B A B 20477 o
(= )KOH ;%

1.#%- KOH(120g)+4t 5] 200ml -k ;4 4r » 4 » NaOCI( 300ml)*+ O
CTH 493 £ 4 » KOH(180g)4 472 0CH# L3 o

2.8 if MK d o i Bice bath #45 ¥ F = 4o % Fe(NO3)3- 9H,0
(750)3t = o] pER o
£ PP E LR S~ KOH(120g) & 2 o % 9 ik B -

A4 %2 OCE* B4 FpipnE R -

BT @ F(H)2 0 65 % IM 2 ehe KOH -k 7% i% (50ml) o

6.4-% ik B 2 1) 3 7 4o KOH 4 i 73 i% (600ml) eif ijg . ©
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75 0CH#+20 £ * v 4 iFR o

8.14 - % (B0ml) it e g 45w = 0 1€ A AR RO [ B E ALK
§oF]

Q.:Lig * 7 AR (50ml)iv ik w = 0 E * 2 @(50mI)iv kS = o

10,42 73 % 3M 4 e KOH -k ;3 ;7% (60ml) 1 3L 3§ 4e F /4 £ ehite o
KOH 7% i% (250ml) -

11.E 3 OC#4-20 2 4515 * 2 4 iy ©
HipAr n-A = @B0ml)it e r st % T R (30ml) i e oo

13,518 * ¢ @wy(30ml)it & =t B 3 E 7T i o

80 - —m— KOH ®
- —e— NaOH /
~ [ _®
! o
E 70 ./
> / . m
= N ) 4 I
B 60F /g
=) - il
o r l'/
n i e
/
®» 50 o ®
2 LY 4
o N
S/
< Yo /o
30 @
L 1 | I | | | L 1 |

0 20 40 60 80 100
Temperature (°C)

Bl 19 Solubility of NaOH and KOH agueous sol ution
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B120 ¥ 5% 3 & %2 B R B 44 (NFA3030C)

(2) &%= fabidhlz * & a4

RO B S A PBRAS A o L A4S NE - P %
eSO MEREEY LA AR R o uE PR E SR A
BELAGRE 268 5 o - AT F A E AL P HEEEG
CGRA KT R BAP RILFTERILE - 738> T2 - BEHKE
TP A A NB R G B LS-2 B FERIMNRG EIL o T
B E AN L X B EH D A 43 402 A/5F] 536 AR 2
¥ o
—H R HUFHRTRME S RMEH O SRR R RR
FRAL A AT A B

s

5

LE-fRARERFWAHMELL 2022 £ 2027

2. MAET R R T B E LB kAET HARTE L
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BRG] HASLA RS 9 0%

4 & BAEH S AL 47(NaOH 2 » B - #4=0 X) 50 & &Iz

8',‘3""’"71,0

20kg x1000-2 x1.9 x 402N _ 8 040,000NTD

kg

g g

21
f!

i | 0% | &4
(- 2 R R % ¥R _ _
(=) *2 | (»)
K,FeO, 97% Merck 1g |6150
KOH puriss(85%) | Sigma-Aldrich | 1kg |1200| 430g | 516
NaOH GR(99%) Katayama 500g | 605 | 100g | 120
GR
NaOCl _ :
(6-14% of | Sigma-Aldrich | 500ml | 1300 | 120ml | 312
(6-14%)
Cl)
Fe(NOs); | ACSpuriss | _
Sigma-Aldrich | 250g |1275| 25g 128
- 9H,O | (98-101%)
n-pentane | GR(99%) Merck 1000ml | 3654 | 50ml | 183
Diethyl ACS
Merck 1000ml | 1302 | 50ml 65
ether (99.7%)
methanol HPLC J.T.Baker | 4000ml | 1300 | 50ml 16
Az 1340

F




NaOH S 7 (HE

CmsumL EsFRP N A 10 ml SACRI36 ml 4C NaOCI #He(6-149) #HEE a)

\J

( IA30 g NaOH » AP NaOH 76 4= #E g )
\ J

C 1 A84 ml 4C NaOCI e » B2 959 )
\J

(;'Jn A70g NaOH $7 £NaOH 56 iR (LU F 145 855 i 7:25-30°C ) )

el T i B LA LB O 15 4l (R 6000rpm )
B B a3 22 250m1 SRR A B 11 - (8 A i3~ A NRFES C LU

C e - A 25g ZFe(NOs); - 9H,0 » ##30 78 (#EilE20"C) )

Y

( ¥ SRR 1S 55 (456000rpm) )

( 45 BE a3 (2 A 250 m BEFIKOH s » #8310 738 )

v

( S5 v LA B SR A8 - 195 (MU potassium ferrate S A )

il {0 e o 4 LA A b
LleM KOH #fik2 4 fF.&25ml
Pk LA 30"C (2R KOH 150ml (9854
W4 RKOH 528 « 0 frilEsE20°C L -

A I e Lo e e 558 A )

FELLS0m] H kit

fEJEAE Lz ey - LISOml N-DeEgihih i )
Bt 2 LLs0ml ZFkitht 2

aYaYala

TL7E R, e 18 o P 55 i PR v S8 e i
LA ST 7R He R R Ar 2

Bl 21 B4Bpedn Bs 5 v & &2 42 B (NaOH)
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> G

KOH+NaOCl
=0T

( G T IS0 MR )

C T B AT AFe(NO:)OH,0 7]\ )

' ( BITEA I AKOH )5k )

HhiE 1M KOH A5

=31 A7 B HIK ORI i 1

0'C 4B 20min, i
!
n-TR AR YA SRR
!
i e s

LR A

hl{ 1'IN'T|
" ! & {14
E”F%ﬁfmﬁmh ‘=:} ERHE

QLT

I A3M KOH

/l\f*\mﬁr\f“\/l\r\r\r\m

B A BIEFIKOH )

B 22 % 4phdm iR % v £ =2 A2 BI(KOH)
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(z) &= fddH Wi S

FREEREF BERRELFF s £ DPUEREF] > 7 M
A HBE AR E BEREF RFFELLFR FENAFT NS A
Prehd RN FIG R E > WM B P s iRE o

MR AR A T T AREY  BReTASE L6

25 FRERHWAIFNE Bl R a5

g FRRER > | FRFE P A
°C min.
NF6A0430C 4 30 2.61 34.8
NF6A1030C 10 30 1.03 42.8
NF6A2030C 20 30 2.90 35.7
NF6A3030C 30 30 3.85 93.3
NF6A4030 40 30 8.42 71.6

%6 FREFFHNAINE i R a5

o FREER | FBFER 2% | mR 9%
°C min.
NF6A2010 20 10 3.61 56.8
NF6A1Y 0331 20 30 4.30 62.8
NF6A 2090 20 90 4.42 58.2
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BRSPS ITEET
AL AT F L 1T ETE 7 SR A 17 XRD -~ FTIR~ UV-VIS

o L ildeis o

(-) BB MR L7

R BB B R AR A BIF R A UV-VIS
k52 [20] o kYRR Biesk D UVAVIS kA 452 L R E > 7
PRERE o TR T L AP &SGR A UV-VIS kA 72

AT P E I ek S R E o

% 7 12 UV-VIS k3 A 472 A 7 & B

e 505 w5 5k B 505 ¥ & %
NF6A1Y 0331 0.0659 62.845701
KF6A2N0318 0.0356 33.271029
KF6NONO0327 0.0346 31.91097
KF6B2N0327 0.0407 38.037384
KF6A2N0325 0.0422 39.703946
KF6A2X0422 0.0606 56.260446
KF6A2Y 0408 0.0473 43.338832

i 0.107 100

(= ) X-Ray 35+ 4 47 (XRD)
THE 25 5 Mk A P T2 XRD AR o R
(NFBALY0331) 2 K& & 62.8% Flu* 7 11 d Yest @ B 5 feik 5

4 B

ﬁ-

¥ o

é
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Intensity, cps

240~ NFBA1Y0331
T — 5 point AA Smoothing of E_B

N

o

(=]
[

o 302°

W

| Y-
L0,V

—

)

o
I

—

N

o
I

®
(=}
I

N
o
I

25-0652

K2Fedd 20 Imt h k 1

Potassium Iron Oxide 00 2
011
1 0 2
111
2

Rad.: I'e x 1.8360 Filler: Mn0O Beta Mo d—sp: Diffractometer = 8 (Il

Cut off Int.: Diffract I/leor.: 11 2
)

Ref: Audelle, R. el al Solid State Chem., B, 48 (1973) ‘] LI) (,:
2 2
=

Sys.. Orlhorhembie S.G.: Pnma (62) a1 3

e T . - ST 30,399 60 0 2 0

a: 7705 b 5863 e 10.36 A: 1.3142 C: 17870 a2 160" | 1 1 3

« i ¥ L4 mp 3 T 7 21 @

33,7314 3 1 2 1

ot 30500° 18 0 0 4

34,758+ 18 20 3
o e e B i 35003 9 0 2 2

Dx: 2811 Dm: 2.680 SS/FOM: Fap=14( 082, 35) 5950 20 3 0 1

Color: Vielet 36:587 ,‘J : O, ‘)

The samiple was prepared as described by Audelte. R, and Quail, 5 o I 3

Inerg. Chem., . 1904 (19%2). Single iz 7 ”1 0 p-3

el al., J. Bolid Stale Chem.) determined the average tetrahedral 5 - -

( FellG+ — ON2— ) bond lenglh lo be 1.656(6) ar roms. C.D, - > 3|

Cell: a=7.705. b=10.360. ¢=5863, a/b=0.7437. ¢/b=0.5668. 1 I 1

SiG.=Pnam(62). PSC: oP28. To replace 3-650. Mwl: 198.04 2 0 4

Volume[CD]: 468.01

@1995 JUPPE-Inlernalional Centre for Diffraction Dala. All righls reserved

Bl 25 &Mtk &2 XRD # 47.5%
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(2) izt S (FTIR)% 2

TEH 267N A MR EZ FTIR 478 % () M E &b

AN N
—~ 100 |
5 prv
< 9% |
c N
o 92
@ N
v B
g 8
2 N
S 84|
@ N
— "
80 — NFB6A1Y0331
:IllllllIII]]llIIII]IllIIIIl]llIIII
4000 3500 3000 2500 2000 1500 1000
-1
Wavenumber (cm )
2
<
c
.2 | a: purified K FeO,
wn
9 | biraw K FeO,
&
w
c
®
—
l_
IIIIIIIIIIIIIIIIIIIIIIIIlIIIIlIIII

4000 3500 3000 2500 2000 1500 1000
-1
Wavenumber (cm ')

B126 5 %4 fE 52 FTIR A 455 &
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(2) ¥ &k (UV-VIS)k #
TR27TA N A A2 UV-VIS Ak () Bk e
2 (T

0.15
(b)
8 0.10 4
c
©
o
| -
S 0.05-
o'
©
0.00 NF6A1Y0331
I e I . I E | g
400 500 600 700 800
Wavelength (nm)
0.15
(a)
8 010-
C
©
o'
| -
@
D 0.05-
©
0.00 Standard
T : T : T : T :
400 500 600 700 800
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