47.6%

1996
1990
2002
20 5000 mg/kg
3007 900°C
XRD 3007 900°C



2.1
Fjéllborg and Dave,

2003 1083°C 2590°C The Merck Index
70 mg/kg 0.01? 0.02
mg/L
EPA ROC
EPA ROC TCLP

15mg/L  NIEA R101.00C 1999

2.2

1900°C 2642°C 100? 300
mg/kg The Merck Index

EPA ROC
Mukherjee, 1998
9.3x
10° 332
Chuan and Liu, 1996



(i) (chrome plating) (ii)
(steel making) (iii) (corrosion inhibition)
(iv) (well drilling) (V) (biocide)  (vi)
(paint and piant pigment)  Fruchter, 2002

Susan et al., 1999
, 1997
() (i1) (ii)
(iv) (v) (i)
(cdlulose)
(lignin) (ash) Yacin and Seving, 2001
4.00x10°
1999
1. Kapur et al., 1998 10 kw 28 kg/hr
Linet al., 1998
2. (silicon carbide, SIC) Adylov et
al., 2003
3. Ajiweet al., 2000

4, Singh et al., 1995



5. Ydcmet al., 2000; Guo et al., 2002
6. SO, SN, SCl, S zeolite Sun
and Gong, 2001

1. Nakbanpote et al., 2002 Khalid et al.,
2000 Low and Lee,
1997
2.3
Khdid Khdid et al., 1999
2.73x10°  2.73x10°mol dm’ Freundlich
|sotherm 21
/ (5000 L/day)
National Environmental Quality Standard (NEQS)
Khdid Khaid et al., 2000
(Sb)
0.01 mmol/L (HNO;
HCl H,SO, HCO, 1g 1.92x10° mole SbiL
10 min
299? 323K
Tiwari Tiwari et al., 1995
(Ho)

pH 20 g/L



( 37? 50u m) 3 100 mg

Hg/L Hg(ll) 98% pH 6.0
Langmuir isotherm Ho(ll)
Nakbanpote Nakbanpote et al., 2000 300? 500°C
gold-thiourea complex 300°C
gold-thiourea complex 400 500°C
300°C
silanol group (C? O) 400 500°C

siloxane group (Si? O? Si) 300°C
21.12  33.27 mg Au/g
0.072 mg thiourea/g sorbent 0.377 mg
thiourea complex/g sorbent
sodiumthiosulfate
Nakbanpote et al., 2002 FTIR
C=0 CO* Si? O? Si peak

gold-thiourea complex
Wong Wong et al., 2003
(tartaric acid)
C? 0
pH
Langmuir

290x10" mg Cukg 1.08x10° mg Pb/kg



Shi Shi et al., 1999

(Quaternary ammonium group)

4
( 2 (basic dyes) 2 (direct
dyes))
2
50°C 191.0 216.0mg/g
4 30 min
80%
Low Low and Lee, 1997
1.30x10° mg dyelkg
NaOH
Schneider Schnelder et al., 2001

H' (IA)
(11A)



Daifullah Daifullah et al., 2003

6 (Fe* Mn** zn®

cu Ccd*  Pb™) 100%

(2 silanol groups
M™  x@= SIOH)? M(= SI0),™ xH'

M"™ n -SOH S0,
group xH'

@)
SO M*_ SOM*
SO MOH'- SOMOH
SOH M*_.SOM" H'
SOH MOH'- SOMOH H*
SO SOH

1)

silanol
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Ajmd et al., 2001
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cu”' pH

Apak Apak et al., 1998 (Cu Pb Cd)
( )
HO O Alumina SO,
2.5
1996
2507 800°C Cr (250 800°C)
550°C
3? 12
1995
(cr cu s 950? 1060°C
(150 kg/cnr)

Hattori Hattori et al., 1978 CaCrO, SO,



Cr(VI)

Cr(l1) 1000°C 95 % Cr(VI) Cr(lI) S0,
Cr(VI) S0, Cr
(amorphous) SO, a -S0O,(quartz)
Si SO, Cr(VI)
Cr(V1)
Wunsch Wunsch 1996 900°C
Cr
Cr Cr(l1)
Cr(VI) (Cr,05+1.50, - 2Cr0Oy) 1000°C Cr
2.6
Wed et al., 2001
XAS SO,
TCLP 900°C
XAS
105°C Cu(OH),
CuO 500? 900°C
We et al., 2002
105 500 900 1100°C 4 XAS

105°C 75.4% 1100°C 0.03%

10



pH  105°C

091 1100 pH 6.96 XAS 105°C
CrO; 1100°C Cr0s
Cr,0; SO,
SzulczewskKi Szulczewski et al. 1997
Cr(VI) XANES
Cr(V1) XAS Cr(V1)
Hsao Hsiao et al., 2001
XANES cu(l)
8984.7eV CuO 8987.8eV
Cu(OH), EXAFS
1.967? 3.0
0.12? 0.227?
Linand Chang Linand Chang, 2002 XAS
Cu(ll) Cu? O
EXAFS 1967 1997

203? 241 Cu? O

1



3.1

3.1.1

1. 30+2 TYPE
34R4ABFCI-5R  Associated Design  Gearmotor Chicago USA

2. N-4440 WEST Co. maX.
temperature 1450°C

3. LIBROR AEX-200B 10 SHIMADZU Corp.
JAPAN

4, pH meter pH/MV/TEMP. METER SP-701 SUNTEX Tape
Tawan

5. RHD-120L RISEN USA

6. Allegra 21 Centrifuge ROTOR F0630 14500
rom Beckman JAPAN

1. (Hame Atomic Absorption

Spectrophotometer, FAAS)  Z-6100 HITACHI JAPAN

8. X (X-Ray Powder Diffractometer, XRPD) X-RAY
DIFFRACTOMETER D-500 SIEMENS Co. Germany
0. MDS-2000 CEM Corp. USA

10.X Wiggler C (BL-17C) Nationa Synchrotron Radiation

Research Center Hsinchu Tawan

11. (Multi-Function Scanning Electron



Microscope, M-SEM) JXA-840 JEOL JAPAN 2
(Wave Length Dispersive Spectrometer, WDYS)
LINKS AN10000/85S (Energy Dispersive
Spectrometer, EDS)
12. (Elemental Analyzer, EA) Vario EL CHNOS Elemental

Anayzer Elementar Analysensysteme GmbH Co., Hanau Germany

13.X (X-ray Fluorescence Spectrometer, XRF) X-ray
Spectrometer System 3063M  Rigaku  Japan

3.1.2
1. Cu(NO,), 25H,0 G.R. Riedd-deHaén Germany
2 CrO; G.R. Merck Germany
3 (Cr(NO3);) G.R. Riedd-deHaén Germany
4, (Cr,0;) 99995 GR. ALDRICH USA
5 (CrsCy) G.R Riedel-de Haén  Germany
6. Copper slicate hydrate (CuySi;0Os  11H,0) (

)
7. (HNO3;) 6% G.R. Merck Germany
8. (HCl) 37% G.R. Riedd-deHaén Germany
0. CH;COOH 98% G.R. Merck Germany
10. (NaOH) G.R. Riedel-de Haén  Germany
11. (HF) 48% G.R. Riedel-de Haén  Germany
12. (H.O,) 30% G.R. Ridel-de Haén  Germany

13.LUDOX HS-40 collodia silica 40wt% G.R.  ALDRICH USA

13



14. Tetrabutylammonium bromide 99% Ride-deHaén Germany

15. Copper standard solution 1000 mg/L  Merck
Germany

16. Chromium standard solution 1000 mg/L Merck
Germany

17. (1) AshlessCircles#42 90 mmg Whatman Co. England

(2)Advantec glass fiber filter GF-75 142 mm Toyo Roshi
KashaCo. Japan

3.2

(rice husk, RH)

50 mesh
105+5 1L PE

14



Table
3.1 Table32 Fig32

Table 3. 1 The elements of neat RH detected by XRF

RH SS S CIl K Ca Cr Mn Fe Ni Cu Zn

Table 3. 2 The moisture, ash, ignition loss and solid pH of neat RH and
RHA

neat RH RH-Cu RH-Cr methods
moisture (%) 7.97 352 803 NIEA R203.00T
ash (%) 18.93 3022 29.29 NIEA R204.00T

ignition loss 73.13 66.26 62.68 NIEA R205.00T

solid pH 6.53 4.01 6.43 199




~ | —«—RH

S S0y —o—RHCu]

%” 40t \ —4—RHCr

= | _

T 30} _

B N\
10L

100 300 500 700 900 1100
Temperature (°C)

Fig. 3. 2 The resdual weight of neat Cu- and Cr sorbed RH heated at
3007 1100°C for 2 hrs.

16



3.3

3.3.1 RH ( Fig 3.2)
(HDPE) 0.3147 mole
Cu(NOj), 25H,0 CrO; ( 15L ) 05 kg RH
2
105+5°C 3?5
1L  PE 300 500 700 900°C
Cu Cr RH 16 cm
2
3.3.2
3.3.21X (X-ray Fluorescence Spectrometer, XRF)
X ,
X

3.3.2.2 (Elemental Analyzer, EA)

17



(Thermal Coductivity Detector, TCD)

3.3.23 (Multi-Function Scanning Electron
Microscope, M-SEM)
SEM
15mm
6mm

(~10™ torr)

3.3.2.4 X-ray (X-Ray Powder Diffractometer, XRPD)
X
Cu
40 kv 30 mA 20 57 80° 0.05°/ sec
JCPDS
3.3.25X (X-ray Absor ption Spectroscopy, XAS)
XAS HX (X-ray Absorption Near-Edge
Structure, XANES) d-
(i) X

(Extended X-ray Absorption Fine Structure, EXAFS)

(Fourier Transform, FT)

18



(N) (R)

O

() EXAFS (Shell isolation)
(i) EXAFS X
1999
XAS NSRRC Wiggler C (BL-17C)
1.5 GeV 1207 200 mA 4? 15
keV
WIinXAS 2.0 Resder
1998 feff 7.0
3.3.2.6 RH pH
RH 11 5
pH meter pH
1 30
3.3.2.7 (Loss of ignition, LOI)
LOI (W)
W, (300? 1100 )
2 W

LOI (%) = [1- (W3-Wy) / (W2-W1)]x100

19



3.4 QA/QC

( FAAS ) Merck (1000 mg
Cu(l) /L 1000 mg Cr(lI1)/L)
6
(R?) 0.995
Cr(ll) 0.50? 400 mglL Cu(ll) 0.50? 8.00 mg/L
(QC standard) 20
QC gandard 80?7 120%
FAAS (Method Detection Limit, MDL)
12 12 () 3s (Y
absorbance) (X mg/L)
MDL Cu Cr MDL 20u gL 151 gL
20 mgkg Cu Cr MDL 0.40

mg/kg 0.30 mg/kg



End-to-end mixing 500g RH with 0.3147 mole Cu(NO,), 2.5H,0 or
CrO; (in 1.5L de-ionized water) at 302 rev/min for 2 days

Separation of solid ptase and liquid phase
Measurement of Cu  Cr concentrationsin liquid phase
Calculation of the Cu or Cr %oncentrati ons sorbed on RH
Drying of solid phase at 105°C for 3? 5 days
Ground

Thermal treatment for 2 hrs at 300? 900°C

Separation of the top and the bottom layers of Cu- or Cr-sorbed RH that
was heated at 300? 900°C for 2 hrs

!

Taking data of EA, SEM, XRD, and XAS

Fig. 3. 2 Experimental flowchart

21



4.1 (rice husk, RH)

(DRH 2 3) SEM
RH (4) XRD (5) XAS
41.1RH
4111 RH
Table4.1 RH (i.e, neat RH) 300? 900°C 2
(neat RH-T) (neat RH-B)
( 3.17%) 500°C
145% 700? 24.94? 31.75%
411.2 RH
Table 4.1 RH (i.e, RH-Cu)  300? 700°C
(<1.55%) 47% 900°C
0.23%
41.1.3 RH pH
Table 4.2 RH (nest RH)  300? 900°C
pH neat RH pH 105 6.53
900°C  10.46 neat RH
pH



41.2 RH
3007 900°C 2 RH
Table 4.3

4.1.3 RH SEM
RH SEM

( 5000 ) Fig 4.1 3007 700°C

2 900°C RH

4.1.4 RH XRD

3007 900°C RH XRD

Table44  (XRD Fig 4.2) 300? 500°C
CuO pesk peak amorphous

700°C SO, CuO peak count SO,
500? 700°C amorphous crystobalite 900°C
peak count SO, S0,
Tridymite-M

4.1.5 RH
Fig4.3 RH XANES fitting fitting
300? 500°C CuO (92%)
CuO (27? 46%) Cu,0O (18? 44%)
700? 900°C CugSi;00, 11H,0 700? 900°C

23



RH S0, Tridymite-M
CuO “ ”

Fig 4.4 X (KK
300 500°C (700  900°C)
CugSi10y 11H,0
Fig45  EXAFS
Fourier transform R(A) CuO  feff

fitting Table 4.5

24



4.2 RH

42.1 RH
Table 4.6 RH (i.e, RH-Cr)  300? 900°C
300? 700°C
(<2.91%) 38.82?7 42.11% 900°C
(i.e., <1%) 900°C
4.2.2 RH
Table4.7 RH
4.2.3 RH SEM
Fig. 4.6 RH  300? 900°C SEM
300? 700°C 2
900°C
(LOI) 300 500 700 900°C
4824 3239 2791 16.25%
4.2.4 RH XRD
Table48 RH” 300? 900°C
XRD (XRD Fig. 47 )  300°C
Cr,0O3 peak
Cr,O;  pesk 700°C S0, Cr0s
RH 900°C

Tridymite-M

loss of ignition



4.2.5 RH

300? 900°C XAS Fig. 4.8
XANES fitting 300°C Cr,0;
(62%) Cr(OH); (70%)
Cr,0, 95% ( 900°C ) 300°C
Cr,0; SO, Cr(VI)
RH SO, Si? 0?Si “ ”
Fig 4.9 X (KK 500 700°C (Fig. 49 )

simulation curve
Fig. 4.10 EXAFS Fourier
transform R(A) Cr0, feff fitting
Table4.9

26



Table 4. 1 Carbon content (%) of neat RH and Cu-sorbed RH (RH-Cu)
that were heated at 300? 900°C for 2 hrs (meant rsd, n=3)

temperature \ " \ "
) neat RH-T  neat RH-B RH-Cu-T RH-Cu-B
300 3.17¢0.10  19.58+0.28 0.25+0.04 46.25+0.23
500 0.54+0.02  14.50+0.27 1.55+0.08 47.79+0.03
700 1.58+0.02  31.75+0.37 0.35+0.02 46.89+0.07
900 0.71+0.11 24.94+0.17 0.19+0.01 0.23+0.01

":“T” denotes the top layer.

"*:“B" denotes the bottom layer.

Table 4. 2 Solid pH of neat RH after heated at 3007 900°C for 2 hrs

(meant rsd, n=3)

temperature (°C) neat RH
105 6.53+0.01
300 7.56+0.03
500 9.79+0.01
700 10.66+0.10
900 10.46+0.02

27



Table 4. 3 Cu content (unit: mg/kg) in Cusorbed RH heated at
300? 900°C for 2 hrs

temperature (°C) RH-Cu-T RH-Cu-B™
300 142384 45956
500 147913 43323
700 168870 56869
900 140020 62706

" “T” denotes the top layer.
"":“B" denotes the bottom layer.
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PR
(e) RH-Cu-300-B

(f) RH-Cu-500-B

(c) RH-Cu-700-T (g9) RH-Cu-700-B

(d) RH-Cu-900-T (h) RH-Cu-900-B

Fig. 4. 1 Morphology (x5000) of Cusorbed RH that was heated at
300? 900°C for 2 hrs (“T” denotes the top layer. “B” denotes the bottom

layer).



Table 4. 4 XRD-detectable species of the top and the bottom layers in
Cu-sorbed RH heated at 300? 900°C for 2 hrs

temperature XRD-detectable species
(°C)
RH-Cu-T RH-Cu-B”
300 CuO -
500 CuO -
700 SO, CuO CuO
900 SOZ 802 CuO 802 802 CuO
": not detected by XRD

":“T" denotes the top layer.
"":“B" denotes the bottom layer.

SO,, Tridymite



Count

Fig. 4. 2 XRD patterns of Cu-sorbed RH heated at 300? 1100°C for 2

hrs.

6000

a 902 RH-Cu-300-T a S0, RH-Cu-300-B
2000 b: SO, Tridymite-M | b: SO, Tridymite-M
c: CuO c. CuO
2000t
Cc
N | —
RH-Cu-500-T RH-Cu-500-B
4000t
2000¢
Cc
0 P I]t A s
a RH-Cu-700-T RH-Cu-700-B

4000}

2000t

C
Cc

RH-Cu-900-T

RH-Cu-900-B

4000} a a
b b
2000} a a
b ve b o
0 A 1_ I
RH-CU-1100-T " RH-Cu-1100-B
4000} a a
b b
2000} . .
b ©° b C°
0 VA

10 20 30 40 50 60 70

10 20 30 40 50 60 70 80

20
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Lo RH-Cu-300T | RH-Cu-300B]
.’_l:‘ 1.0t
% 0.5t Cu(NO,), 4% CuNO,), 32::/0
' Cu(OH), 4% CUH), - 23%
> Cuo 9% CuO  18%
E 0.0 Cuo 27%
5 Loy RH-Cu-500-T T RH-CU-500-B 1
B 1.0t
N
C 05 Cu(OH), 5% Cu(OH), 10%
. CUZO 3% CUZO 44%
9 r CuO 92% CuO 46%
e
Q O-O } + t + } } + } : ' ' ;
§ Lo RH-Cu-700-T | RH-Cu-700-B ]
% 1.0t
Do / 20 = | Jao o
81/ &5/, .0
0.0 _ i
'@© —— — 1
c RH-Cu-900-T | RH-Cu-900-B |
— _
O 10}
Z _
0.5 Cu,0 22%| Cu,0 19%]
' cuo 46% Cuo 54%)
| CuS 0,. 11H,0 32% CusSi O,. 11HO 27%
0.0

898 000 902 9004 893 900 902 904

Photon energy (keV)

Fig. 4. 3 XANES fitting spectra of Cu-sorbed RH heated at 300? 900°C

for 2 hrs (—experimenta curve; 2: fitted curve).
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RH-Cu-300-T] ' ' RH-Cu-300-B]

S\ WA N i

RH-Cu500T+  RH-Cu-500-B]

21

1

0

1

21

o

1t [ ‘ ]

Al I P _

Ll I

2l T RAcCw00TL . RH.Cw700B]
Nl I _
Y4 _
— i 1 '
(\' 21 I

2| RH-Cu90T}  RH-Cu-900B|

1l [ ]

1l [ ]

2l I

2| RH-CU-1100T | RH-Cu-1100B|

1

0

1

2t

4 6 8 10 2 4 6 8 10 12

k(A™)

N

Fig. 4. 4 Performance of simulating the EXAFS spectra for Cu(l1)-sorbed
RH with the linear combination of a set of reference compounds based on
the weight percent resulting from XANES fitting (—: experimental curve;
2. fitted curve).



0.00l RH-Cu-300-T | RH-Cu-300-B |

0.01¢

0.00

0.02l RH-Cu-500-T | RH-Cu-500-B |

0.01;

 RH-CU-700-T

0,021 | RH-Cu-700-B |

FTx (K)K?

0.00

H-Cu-900T | RH-CU-900B
- RH-Cu-900-T | u _

0.01+

0.00 ‘
0 2 4 6 2 4 6 8

R(A)

Fig. 4. 5 Fourier transforms of EXAFS spectra of Cu(ll)-sorbed RH
heated at 300? 900°C for 2 hrs.



Table 4. 5 Structure parameters of Cu-sorbed RH heated at 300? 900°C

for 2 hrs

sample 1% el 2" ghell
RH-Cu-T Nig sheit at R (A) s?(Ay N2ng shell @ R (A) s?(Ay
RH-Cu-300-T 329Cu-Oat1.95 0.00248 4.12Cu-Cuat293 0.00356
RH-Cu-500-T 3.38Cu-Oat1.96 0.00286 3.76 Cu-Cuat2.93 0.00317
RH-Cu-700-T 252Cu-Oat1.95 0.00550 3.52Cu-Cuat2.82  0.00817
RH-Cu-900-T 275Cu-Oat1.96 0.00362 2.78CuCuat294 0.00174

sample 1¥ gl 2" gl
RH-Cu-B™ Nig shell at R (A) s “ (AF N2nd sheil @ R (A) s?(Ay
RH-Cu-300-B  271Cu-Oat1.93 0.00469 1.90Cu-Cuat3.00 0.00813
RH-Cu-500-B 275Cu-Oat1.93 0.00602 243CuCua295 0.00214
RH-Cu-700-B 291Cu-Oat1.94 000378 2.77Cu-Cuat292 0.00064
RH-Cu-900-B 290Cu-Oat1.96 0.00335 3.09Cu-Cuat2.94 0.00149

":“T” denotes the top layer.
"*:“B" denotes the bottom layer.



Table 4. 6 Carbon content (%) of neat RH and Cr-sorbed RH (RH-Cr)
that were heated at 300? 900°C for 2 hrs

temperature \ " . -
C) neat RH-T  neat RH-B RH-Cr-T°  RH-Cr-B
300 3.17+0.10 19.58+0.28 291+0.18 38.82+0.23
500 0.54+0.02 14.50+0.28 0.34+£0.03 42.11+0.03
700 1.58+0.02 31.75£0.37 0.63x0.01 41.85+0.18
900 0.71+0.11 24.94+0.17 0.18+0.01 0.56+0.01

" “T” denotes the top layer.
"":“B" denotes the bottom layer.

Table 4. 7 Cr content (unit: mg/kg) after microwave digestion

temperature (°C) RH-Cr-T' RH-Cr-B”
300 116879 43541
500 116259 53950
700 143133 63040
900 139573 12558

" “T” denotes the top layer.
"1 “B" denotes the bottom layer.



(d) RH-Cr-900-T (h) RH-Cr-900-B

Fig. 4. 6 Morphology (x5000) of Cr-sorbed RH heated at 300? 900°C for
2 hrs.
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Table 4. 8 Comparison of X RD-detectable species in the top and bottom
layers of Cr-sorbed RH heated at 300? 900°C for 2 hrs

temperature XRD-detectable species
() RH-Cr-T' RH-Cr-B™
300 SO, Cr,0; -
500 SO, Cr,0; -
700 SO, Cr,0; -
900 SO, S0, Cr0; SO, S0, Cr0;

-: not detected by XRD

":“T" denotes the top layer.

"":“B" denotes the bottom layer.
SO, Tridymite



1500 ———————

RH-Cr30T|  RH-Cr-300-B
a so, a Sio,

[b: SO, Tridymite-M | b: Sio,, Tridymite-M

¢ Cr,0, Eskolaite c: Cr0,, Eskolaite

500} T

a cC
c c
O-IHII ml II J.l I|., - J._".l_“':lllj WI .

RH-Cr-500-T "~ RH-Cr-500-B

1000

1000} IR

500

1000}
+— 500
(-

-

o 0
@)

1000}

500

1000¢

500t

53030 40 50 60 70 10 20 30 40 %0 €0 70 &
20
Fig. 4. 7 XRD patterns of Cr-sorbed RH heated at 300? 1100°C for 2 hrs.



RH-Cr-300-B |

18l RH-Cr-300-T |

1.0t

Cr(OH), 70%
Cr0, 11% -
Cro,S0, 8%
crC, 11% |

cro,  62%
Cr,0,.Si0, 16%
crc,  22%

0.5}
0.0
1.5¢

RH-Cr-500-T|  RH-Cr-500-B]

1.0t

Cr(OH),  60%

05l cro,  67%

Cr,0,.Si0, 14% cr.9, 2%

_ T o Cr0,S0, 12%

0.0 a2 ° ] cr % |
] — —

RH-Cr-700-T | RH-Cr-700-B |

1.5¢

1.0t

Cro, 8% cro,  60%

0.5t

Cr,0,S0, 7% Cr,0,S0, 28% |

- crC, ™% cre, 12%
0.0 N | | in ! } ]
RH-Cr-900-T | RH-Cr-900-B |

1.5¢

1.0¢

Normalized absor ption (arbitary unit)

co, %% Cro, 912/0_
Cr,0,S0, 5% | Cr,0,S0, 9%

0.5}

0.0g , , . T . . .
598 6.00 6.02 604 598 6.00 602 6.04

Photon energy (keV)

Fig. 4. 8 XANES fitting spectra of O-sorbed RH heated at 300? 900°C
for 2 hrs (—: experimenta curve; 2: fitted curve).



2} RH-Cr-300-Tt RH-Cr-300-B-

" RH-Cr-500-T |

2(k)k?

" RH-Cr-700-T{

" RH-Cr-900-T4

2 4 6 8 10 2

k(A™)

Fig. 4. 9 Performance of simulating the EXAFS spectra for Cr-sorbed RH
with the linear combination of a set of reference compounds based on the
weight percent resulting from XANES fitting (—: experimental curve; ?:
fitted curve).
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RH-Cr-300-T " RH-Cr-300-B
0.02| | -
0.01}

0.00
" RH-Cr-500-T " RH-Cr-500-B

0.02| | -
0.01|

N

X §

~~

=< 0.00 -

>< RH-Cr-700-T "~ RH-Cr-700-B

|I 0.02| | -
0.01} \/\/X {

‘A RH-Cr-900-T "~ RH-Cr-900-B
0.02| | -
“ J\/\/'/\N\_ L M
0.00 .

0o 2 4 6 T~ 2 4 6 8

RA)

Fig. 4. 10 Fourier transforms of EXAFS spectra of Cr-sorbed RH heated
at 3007 900°C for 2 hrs.
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Table 4. 9 Structure parameters of Cr-sorbed RH heated at 300? 900°C

for 2 hrs

sample 1% el 2" ghell
RH-Cr-T' N1g shail a R (A) s?(AY Nondsel @ R(A) s Z(AY
RH-Cr-300-T 3.75Cr-Oa 199 0.00177 2.18Cr-Crat293  0.00418
RH-Cr-500-T 3.85Cr-Oat1.99 0.00183 215Cr-Crat2.93  0.00380
RH-Cr-700-T 4.43Cr-Oa1.98 0.00201 223Cr-Crat293  0.00338
RH-Cr-900-T 4.75Cr-Oat1.98 0.00244 239Cr-Crat2.94 0.00384

sample 1¥ gl 2" gl
RH-Cr-B™ N1g sneil @ R (A) s?(Ay N2nd sheil at R (A) s (Ay
RH-Cr-300-B 451 Cr-Oat1.97 0.00402 229Cr-Crat293  0.00858
RH-Cr-500-B  4.28Cr-Oa1.97 0.00380 276Cr-Crat295 0.00924
RH-Cr-700-B  4.75Cr-Oat1.97 0.00489 361Cr-Cra294  0.00698
RH-Cr-900-B  4.32Cr-Oat1.99 000194 231Cr-Cra294 0.00373

":“T” denotes the top layer.
"*:“B" denotes the bottom layer.
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