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- Experimental Study on Extraction Chromatography Using CMPO Adsorbent
Etsushu Kuraoka*, Tsuyoshi Arai* and Harutaka Hoshi*
ABSTRACT

In order to study the applicability bf extraction chromatographic method to the TRUEX and SETFICS
processes for MA separation in the program of Feasibility Study on Commercialized Fast Reactor Cycle
Systems, this work investigated some basic characteristics of a novel silica-supported CMPO adsorbent.
The leaching behavior of CMPO from the adsorbent By specified eluent solutions, adsorption capacity,
dissolution method of CMPQ from the support and thermal decomposition performance have been
examined experimentally. |

The experimental results indicate that the leaching of CMPO from the adsorbent is resulted from the
solubility of CMPO in an eluent solution. Thc dissolubility by a dilute nitric acid is relatively high and
the concentration of leached CMPO is about 20-50 ppm. It was found that almost the same amoﬁnt of
CMPO is leached out from' the adsorbent packed column during the elution operation. However, the
leaching problem of CMPO would be cleared by packing an extra amount of the adsorbent to column or by
using the eluent solutions saturated by CMPO. The adsorpﬁon capacity of the CMPO adsorbent for
NdA(II) in 3M HNO; solution was measured as 0.19 — 0.22 mmol/g, which is approximately 70-80 % of the
maximum adsorption amount as M(NO;);*3 CMPO. The impregnated CMPO can be completely
dissolved out from the support by an organic solvent such as acetone. From the thermal analysis results, it
was recognized that CMPO in the adsorbent decomposed at 200 C and the SDB-polymer at 290 C,

' leaving the silica particles.

This work was performed by Institute of Research and Innovation (IRT) under the contract with Japan
Nuclear Cycle Development Institute (JNC).
JNC Liaison: Recycle Process Technology Group, Advanced Fuel Recycle Technology
Division, Tokai Works. | '

*Nuclear Chemistry and Chemical Engineering Center.

ii



1. IZCHIT 1
2. MBRHNAE 1
3. PSR : 3
3. 1 HHEAORHE 3
3.:1. 1 NuFEILEH 3

3. 1. 2 ASLBEKRIAEH 4
3. 2 BEEE 15
3. 2. 1 HHREEREE 15

3. 2. 2 BHHRREERE 15
3. 3 HHHIORE 22
3.3.1 NyuFRICLBBEE 22
3.3.2 AhohEiEBDEE 23
3. 4 WEFMOBRSEEME 26
4. BbUIC 32
33

S

iii



£ 3.1.1
#*13.3.1

3.1.1
£3.1.2
3.1.3
X3.1.4
& 3.1.5
3.1.6
X3.1.7
318
X3.2.1.
322
3.2.3
3.24
X 3.2.5

3.3.1
X 3.3.2

34.1
3.4.2
X 3.4.3
X 3.4.4

® H X

HHFE OB H R RE R ER SR 3
HBIRHNC & 5 CMPO W& 4140 & O CMPO P& sl R ---23
H X

)Ny FRER I L OHIE L2 CMPO IS A 5 D CMPO # & &)-——-----7
Ny FHEBIEIC & DRIE L 7= CMPO & H D 5 O CMPO B H e 8
INw FiRBREC X D HIE L2 TRUEX B8 IED 5 O CMPO 2 H&58)) ————--9
ISy FEtEREE I & D HIE L7 TRUEX B S O CMPO 2 H R —- 10
115 LB & B CMPO 5417 5 D CMPO B HEFlE B D HEE——— 1
H = AIEI X DEIE L 7= CMPO EM D & O CMPO # 2 12
B 5 Akl & D #IE L7 CMPO M D 5 D CMPO 212 em-13
715 LRI & D BIE U 72 CMPO IREM M 5 O FAFE CMPO B HI FE-———-—-14
CMPO T &5 3M S EEVAR A 5 O Nd(IIDK & & IR # 17
IM RSERYRIRIC 3B 1) 5 NA(IDWL 5 i@k (& 0.76cm/min) ~—------—------18
3M FEERVAIRIC BT B NAI) W35 1 Hh 4 (R 1.66 cnymin) -—-----——---—-- 19
3M FEERYAIRIC 33VT D NA(ID W5 % i i (732 3.95 em/min) -—------———-—— 20
CMPO EEMIZ &5 NdIMEE & & B E & O % 21
715 KB & B CMPO B HH & O CMPO VB 35 B DB R - 2
TN ERWEN T LEICKD CMPO REMNS D

CMPO 15 iR B HE SR 25
CMPO it F DRZEE — BB/ TR 28
Si0,-P ¥R DR ZEF — A E B 5 I bR 29
CMPO/SIOP W H DRIER — BERHTHIE 30
3M TSR & $EflEE O CMPO/SIO-P EM D

FEE — BE BT ‘ 31

iv



1. Uiz

AR < B A QAT ERMET B BRSO T, M7 7 Fo )
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ET HRBERD bOTHS.

2. BRBRAE

2. 1 fHHEFIOBRLE

PN FHEIC & D CMPO BiSH / K¥IA K O TRUEX ¥#E / /KU TD CMPO O
BHZEORMELERIET S, KEEICIE. 3M HNO,; B, 0.01M HNO; ¥, 0.5M
S o ORISR B,

E7, BT AEICES 100 1 7)) O 2 EE L TEREZ MK L. CMPO TE M
M5O CMPO BHZEEFERD, WIROMKIZ/N Y FECLSRBROBERNORET
%,

2. 2 BEBE

BOR BN REERZRET 5.

BPpEESE. WXL PLZED 3 M HEEAR, INCHBRA D AERE R
WTHRESRRERD D,

B RERERBIC DWW TR BB EZFRL TRD 2, HRAT P LZ2ET IMH
BRVAICE 0.8, 1.6, 4 c/min OFAETHIG L. AT LOEMIRERTE L., TE
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3. RBER
3. 1 HHFHORHE
3. 1. 1 NyFERZXkDEH |
CMPO (oétyl(phenyl)éN, N-diisobutylcarbamoylmethylphosphine 'oxide, C23H1POoN,
ST 407.579, THIRSHE 98.3%) OERMAMR (W%, EUTHE) i, CEHE 70.73%.
PEHE760% OEHRT85% NEHE334HM% HEHE 1039%TH 5. 38,
ARBTIE CMPO REFTORAXEFEEZEEB LRI EE (FlashEA-1112
CHNS-0) ik DRIE LI#ER, C EHE7064%. NEHE367%. HEHE 10.77%
THU. EREELBO CEVWRERIELNZ. |
SEIT W 2 CMPO WA FNIRIER S0 um @ U H /R —HEHEHEE (Si0-P)
17 CMPO 2&EHEBELZHDT, 1g D SiO-P ¥/= D O CMPO HIFEIL 0.5g Th D
(0.5gCMPO /Si0,-P). TFEH DH#iFkIZ CMPO 33.3%. SDB (styrene-divinylbenzene 7
=) 11.8%. Si0,54.9% TH 5., TOFEFEZFIIDOWTHERIIHELRINTNS

132)

% 311 HHEFORHLERERBERE

B M KAH
(1) CMPO &M 025¢g 3MHNO; iA# 5 cm’
2) . CMPO &M 025¢g 0.01 MHNO; iE#K  5cm’
(3) CMPO HE#H 025 ¢ 05M T avBEKR 5cm’
(4)  TRUEX ¥AI#(0.2 M CMPO in n-dodecane) 5cm® 3 MHNO; %K 5 cm®

(5  TRUEX ¥(0.2 M CMPO in n-dodecane) 5 cm’ 0.01 M HNO; &€ 5 em’
(6)  TRUEX FA#£(0.2 M CMPO in n-dodecane) 5cm®  0.5M 2 a DEEEK 5 cm®

SHREREFE - 25°C, #R& D EEEE ¢ 120 spm. EE DM : 30 BRI E T

311 10Ny FRERROGHERT. 52N 7IVEHFIC CMPO I## 025
g &7K¥EH 5 cm®, 353, TRUBX W 5 om® &K 5 e’ Z2H0Z 77, H 5 2
17 VIEE BT BE L, 25°C IR L2 ERIE S 5 /Ki§ (TAITEC & MM-10)F11Z
EE L. 120 spm OIF & S HECHRERIHEE S Lz, & D8, KERT OB



T 27 LT EOHO Y S % ICP-AES MIEEE I & 0 % Lk, £/t
TAND > AU & OB DD CMPO DUHIR 2 Lz,

3.1.1 & 3.1.2 1Ny FRBREIC L 017072 CMPO lEH 5 @ CMPO O&H
HBRERERT. INSOBRICLD, FHITI CMPO ORBENKM & & HICH
FEIHEIT 5, K3 ERERRICZE—FEE AL, BETVEHICREL I &R
B 5N, 728, CMPO QR HEEN/KAHER OMEEEIC X D L HE /R Z RN H
0., CMPO O 21X 0.01M HNO; D 0.154%. 0.5M HyC,0, DIFE 0.135%-
3M HNO; OEA 0.117% 2> TWd, ZOLDiI. RINBEEICEHHESN RS 1.
FlABBREOBEIC L > TEETH I EMNS, CMPO DEHIE CMPO OKHEAD

REEICEEZDOEEZLNS,

3.1.3 & 3.1.4 12y FRBRIEIC & V7o 7z TRUEX B 5 O CMPO O HIFR
BREERETT. Zh5ORICED. 0.0IM HNO; 3 & 08 3M HNO; i7 & 2 TRUEX ¥
M5 D CMPO DRI ADRHEEM LR U7 CMPO TRFEMD S OB HEE S|
THD. BHOY TRE LR &SRS 255, SR TREEEHREICR>T
W3, BHTPEHBFOKMEF O CMPO BERE b LLREEW Z 28D 5Nk, —F.
0.5M HyC204 PEHRIZ & 5 TRUEX ¥ 5 D CMPO OEINIRFH & & BITHIAL. &
&Lt 30 H#%ﬁ@%ﬁlﬂi&ﬂﬁ{%m\ = g2 QY ot

3. 1. 2 BIhEIREBEH

CMPO B E R NSHIH 7 0% MEICE S MASBE T 02T, BESNSE
S SOV RIEL. 19 05M O3 2 VBB XU M ORBIEIETS S 2,
EENy FEERBRORERIZKD. E:OJFP‘C“ 0.01M OFEFEERIC L2 CMPO IlREMH
5D CMPOBRIEENRDBREINI EF R0 5Nz, F T AR T 0.0IM D HNO,
R E T & LT, CMPO BEEMFEEA T LT B S5 CMPO BIHFEB & N7z,

ﬁ?A%ﬁﬁ%i‘é@mo mm(RE)xH 300 mm@E E)D/XA Ly 7 ZABH S ZH T I
(RHEE 30 ke/ord), ERBEHOR > 7, BEEN ) I v & —, WEAERR THRT 5.
B35 20 9 ARBEBOMBTHERT, 715 AND CMPO BHEH OFHEITR 5



) —RD CMPO BEMEH 5 LD EEE VIEAL., Ny H A& W 2~3 kglem® DEH
CTHEABE L. FEE S 3K 28em. FBEAEBYIZH 22em’, FEHL /2 CMPO
M QS IBRERIT 12.85¢ TH B, 0.0IM O HNO; FA#E 5000cm® % 7 &E lem®/min T
75 5LEFH L OEFTER L, 55 L050REEEA— NI araly
Z—i2& 0 50m’ BIZHE L CTREREL . FHERFOU 2 BE % ICP-AES HIEEE
R DHEL . Eo, RENBHREAKIZOWT, ZOWO TOC (SHEHE) B
EE % TOC-Analyzer (Shimadzu TOC-Vepn) XLV EESTL 7=,

3.1.6 121 5 LB L D#EIE L7z CMPO IEMN 5 O CMPO & I 2B %, [ 3.1.7
i CMPO EHi# %, X 3.1.8 IZ CMPO B EORBEE ZNEIURT. H3.16ICK
D, 0.01M O HNO; IFRDBEIRIC K D KHPICEH L2 CMPO OERER, BREDH
MK VETETI3EABRESNEN, BB LE 40~50ppm OD—EEZRL TS,
RBE31TICED, POEERSTHERBLIU TOC OFEATHRICKVRDENE
CMPO OBHENEHIZ—HLTHY, HEEROZLEIEREI N, K318
0. CMPO BE#H D5 O CMPO RiERHRIIKEERE FEREE) & FEEHEE
BERLTWBIENS, BIREE CMPO BHELOHEBREZAGICHETSZ &N
TE%, ARBTH 0.0IMHNO; OFBHIRIZ 5000cm’ T, CMPO T3 M TR DR
227BV IcABYT B, ¥ 3.1.8 DRI X V. TDHEAD CMPO O REE HEIIN 5.2%
THB, CHETORBRBSRICED., 191 20007 MyBRERTS 58
CHERSERE (Feed . MK, BEERZEY) 138 5~10BV EREb5NS
D, FRLESBGRNS 100 V1 I VOSEHRMERTTD J&ITH Y. CMPO DRAMER
I3 11.5%~23%C/2 D ZENHEREINS, 2B, IhidkiE & LT CMPO DEH
B KEWFHRE AW ERBRRICEVET L2 DO TH D, MOPHHRDE
BERbHEET DL, CMPO ORHBEIINLDEMRSRD T ENEFTEALSNS., I
5 OERIE D, By 07 MEAICL S MA SEETOERICBNT, CMPO BEH O
FEBICHERBELZRITBIEICLD (BEFEL D LERRILEEMEFIEH,
WM S D CMPO BINBEIC+AISTES EEZ b5, ik, KEKRETFD
CMPO THMEE4%E. I LCHET S EICXDTEMH S D CMPO A
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Cumulative leakage of CMPO / %

0 1000 2000 3000 4000 5000
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~ Mobile phase: 0.01 M — HNO,
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Temperature: 298K, Flow rate : 1 cm*/min
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3. 2 ERE
3. 2. 1 BWEEEE

BHEEARL, HBRXAPLZED IM HRAR, CHBRAT P LEEREZH
WTREZEHZRE L /2. CMPO BB 025g 215 ANA YJL}fEL:@ L. ZD
HIZFTE A D NA(NOs); 258 3M HNO; IR % 5 e A L. NA TIVZERE
TEHL, 25°CICHABEINEBIRE S/KEICEL, 120 spm OFEETHRE D Lz,
IRRHEE 5%, RBIAIRE 7 VI —ICEDIBL. BRAML . BE S MO
VAU 0> Nd JBEE % ICP-AES £ 47#5(Shimadzu ICP-1000I0)iZ & 1 7 L 7=,

X 3.2.1 17 3M REEIKICBIFS CMPO IEEMIC &L 5 NA(I O RFEFRBERT .
B e DAEET RS B OV P O NI EEHBE % | M3 TS a2 O NdADREEN
SEHL 72 NIADOEEREET. ML D, FERBREE T TSR O N P&
PEEAK 10mM BETHAEEICELTBY. KD 5hk Nd OEMRESRIZN
0.225 mmol/g-BEM THS. 2B, WEBEIL NANO:)(CMPO); ELTEAD &,
CMPO B H DRLRIZ & D BH L7 Nd OEGRBEARERN 0272 mmol-Nd/g-HE+H
ThHD,

3. 2. 2 BNARRERER

B RE AR DWTIRN S ABIC L 2WETEMEEZHE L TRDZ, 10mM
NA(M %1 3M HNO; B 222 0.8, 1.6, 4 co/min OFFIETHL .
Nd DREFREBEZRIEL /2. 79 LARBREBIRE 1S ITRL D ER U TH SN,
T AFHEET O NJUDEEE 7 0—2)VE UV BERERTEER (BAH%
 MD-2015 plus. Nd ERHEK 5820m) XL DA I X TRELZ. BTLOTAX
it ¢ 70 mm(PIEE)xH 200 mm(& ). J1 5 LAANTEL = CMPO BEM DFE X 13 19cm,
Ay REFEBVIZ 14.9cm’. CMPO IREM OHIRERL 8.8~9.28 TH B _

B 322~ 3.24 12, 7T L~OBEFE 0.76, 1.66, 3.95cm/min [IZHWTHEL
7 aM REREEIC S B NAODOWAERBIRERY . N5 OMRICL Y. Sl
e BT NOIDRBERO T 5 280 2R AR R U FBKEE AN E <



W A BRI T E SRR X N, 2R L. SRS TICE T < MR
BICROEANE SN, TS ORI & VR NI OB 72 RE A
RBATOME) 2/ 325 KRT. ARLD. ARROSHE T CRIEERIIME
Bk EEEZRE T, 0.19~0.195 mmol-Nd,/g-EM D—EMIZ/Z>Thd., ZN5
DRRICED . BEWBEROBRS L CBEE RIBRIEIT EKELRNT &
M5, CMPO EEMAD NAQEE B ITHh#HEE TR, REBEICL b0 &
WEENB, iU, CMPO WEEHMOKEI S0um T, HEEGREN A E 0
ThBEEALND Y,
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NdA(IIT) concentration / mmol - dm™

Passing volume / cm’- g!

0.5gCMPO/Si0,-P: 9.2g, BV: 14.9 cm?
Nd(I) Conc.: 10mM, Temp.: 298 K
Column : @10 X A 200mm
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- Nd(III) concentration / mmol -_dm"3

Passing volume / cm - g“1

0.5gCMPO/SiO,-P: 9.1g, BV: 14.9cm?
NdJ(IIT) Conc.: 10mM, Temp.: 298 K
Colunn : @10 X A 200mm
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3. 3 HIHAOESE

7O MEICED Am, Cm HEET O AITBNT, BEMELTHERATS
CMPO BEMVIRER 50 um DU N /R T —EHEHEE (Si0-P) 1T CMPO 25
B L2 BT, 1g O Si0rP %720 CMPO #iFEIE 055 THS (0.52CMPO
/Si0yP). TaB, HATARIVI—WEAFL Y « PEINWRIE I ROLEESKTH
D, ZOFERNMEIC, H, ODHTHS Y, CMPO BEH 12 5 MO H I 245
WU, EFENH S VEENRICEDEET LI ENTFHREIND, 2B, CMPO
HHIOHZNHL, SiOpP HEFOR Y v —RNREIOEE, HFHEHIZR VTS
MO CMPO il &N S EHI S8, BAEL K SioPEAZBEMATSE &N
HWETHZ2EEAOND, FERTIE,. CMPO Z2RLEBEH\BTIV/7onAy >
(CHCL) WMTNZY 2 k2 (CHCOCHs) 12k 3 CMPO TEH M 5 D CMPO A E
HE & Tz,

3. 3. 1 NyFkickahz | -
HSZANA T IEHIZ CMPO BE# 025 ¢ &2/ DAY DHRSH B VRT & b
v S omd BINA Tz, HTANA TR BSICEE L, 25°C IR L SRR s 5
ARAEFICEE L. 120 spm OIRE D HE T2 BEHRE S S8/, |WESH, T40¥
wt&bﬁﬁﬁ%%ﬁm\m%¢mu&%ﬁémpmmﬁﬁ&mxbﬁﬁb‘?2
NTURED CMPO DEHBESMI L. £e. HURBIHROEEY ORREH
FELT. BRROHSHEHIRERH LI, |

R IZNVITHEEANT XL D CMPO TAEM M 5 O CMPO lERBRERE2RT. EEBH
ﬁt&@i@kmmmw@&%ﬁ%%ﬁﬁfﬁb\@@oﬁYtby\9auux
FOXEOHEMCPRETESZENROD SNz, —FH, PDICP I X DRD7=-
CMPO DEHEIL 66-76%BE LK<, RS HEOREHARO MEICLE DL
EZZ T3, CMPO 28 ﬁ@?tb/itm/0DDX§/T%T5D ZE
HREROEZICP 2NNEHETH LD, TN2Y T T U TKTEABICH
ﬁb?#bmpc;%Pmﬁﬁ%ﬁohommom*«@f%ﬁﬂ@@fﬁmt



TR ILBRAE RN R b 17z,

#13.3.1 FHHEIEHICLS CMPO IFEMMNMN S D CMPO AERBHER Ny Fik)

. ~ CMPO EHZE (%)
BE HE ‘
TN THOORARY
EEHE 94.7 . 94.6
ICP &% P obr 75.8 66.7

3. 3. 2 WILECLBNE |

BNy FHEIZE B CMPO %M 5 0 CMPO HHIRBRRRICL D, CMPO 217
Ly, PZOOAZ PRIV REMICHESE TER ZENRED SN, TER O
FRiZ CHO @A T. P/ 00AY VR EEATHSZ NG, TERZHANVT
AT LEIES CMPO OEHERET S JL&ITLk. B 331 X FLBEIZED
CMPO MM S D CMPO BHAREBOERREZRT. 5 LRBEEIL$10
mm(PE)xH 100 mm(E )N/ Ly 7 A8H 5 2 h 5 AME 30 kg/em?), EEER
KT BEOEHY I vy —, HEAERRL OER I NS, CMPO BEH OFH
X 1349 7.50m. FSEUARE(BY)IEH 5.90m’, T L 72 CMPO WS H DR E 14 3.641
TH 5. RRIEETHW. I T4 LML 07 &+ > 2FERY T XU FE 1.5cm’/min
TRELT-. BHIRELBREL, BT O VBE % ICP-AES HHHkic & D HlE
L. CMPO O¥Hish# & Red 7z, | |

3327 R ERWED T AEICE S CMPO EM M 5O CMPO i H B
ErRT. AELY. CMPO 7% k> OMEIKIC L D REICHEE L, 40m OEET
CMPO O BRI 100%IELTH Y, BB ZOLE 40cm® (6.3BY) BIADT
TR ko THEEE NS Z EARD SNz, B, FRE D 40em’ %O Hi K
Iz HIFIE—HEO CMPO AEENTVHREENE SN R, ThIRIBLE
ICP-AES i OBEIZ £ B b DEE X 5N B, CMPO #ED Tk k> 2K THFEI
FRUED, bEbEEREDPPREBRAEZBITNDZ EIZRS,

. —23—



3 way valve

Drain <
CMPO -
adsorbent~.
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bath
Pyrex glass
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Fraction collector

Feed solutions

B93.3.1 BT LIEIZESCMPOWEM M SNDCMPOE H HEREE DAL
(Column ¢ 10mm X 100mm, Flow rate: 1.5 cm?/min, Temp.: 298 K)



Concentration of CMPO, mol/l
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Volume of acetone effluent, ml

E332 FthoERL=HSLEICEBCMPOIREH MDD CMPOEH HEREE R
(Column ¢ 10mm X 100mm, Flow rate: 1.5 cm®/min, Temp.: 298 K)



3. 4 WEEMOES R

CMPO HHHHI, SiO,-P K. 0.5g-CMPO/SiO,-P WEH, 3 M MHERRIE LML 7=
0.5g-CMPO/SiOP &I DWT, B EOEE 2 REHRS T OTA K URER ST
(TGA) T & DFAN Tz, Wil E DBMIE. H 5 ZNA 7 VI CMPO He3# 025 5 &
3M HNO; K 5 om’® éﬁuircﬁo e H 57;}\‘4 TIIEEBRSICER L, 25°C IR
B UABIRIE S SR ERE L, 120 spm DIEE S HET 3HEIRE > 87, 1R
LS. T4 S L DE - AR, CMPO WM E 40C I T Wirhiize
EBRETo . LREREETNTIK 10~20mg 2L 0, REMR-AERNTER
(Shimadzu DTG-50)% F b}{ LR FER P THIEEE 10°C/min TS 21T 272,

3.4.1 |2 CMPO HHEI DRE# — BERAFINEE R, FXL D, DTA ik
TRER A0CIK BN TENERBE — 2 2R, I0&X TGA B L ERZ LML
%ﬁ&bém‘mxo 7zo 2T THUL CMPO ORERICEI D DD EFEZ5NS. CMPO
IR TIEARE (PR T, 40T TERIRE /W) KRBb0EEXS
N5, Ef. CMPO 3K 200CHHEN SFHERE—I ZRLTHML. BLWERORE
AR B Tz, #340C TEAEAET U, BRI —EHIT/E>THY . CMPO
PICEEND PIEPOs EMRo TRINTVRBHEEZS5NS, .

342 IT SiOy P HKDRER -~ REENFIEERT. AEED. S0P ke
@ SDB K1) T — (n“\)bé WAFL Y EDEDNAR T ORESE) 13K 290°C ik
PSR IED, # 420C TRMEME 5. 600CHIETHMAET L TRRN—EE
TEo T3, EEBEDLVRDE SiOr-P FOR) I —DOEH R 182%TH V.
P OBERREE B KL TWS Y,

' 3.4.3 |2 CMPO/SiO,-P lEM ORER - BEENTHBEZ/RT . £ 40CHHET
CMPO BRAOTE C — 7 HE 5. E72 200CHHED 5 BN FRE — 7 2R L THM
L. K341 @ CMPO HiItiHIDBE & Ry — 2l I /. £z, #290C
HHED 5 FEEPES SDB DAMRIC & B ERIAH AL, 600CHETHMNET L
CREM LTS, TINEE 342 O S0yP DI HHE LIBL T3,

3.4.4 17 3 M FEEEYAIR & B L 7= 1% O CMPO B M O R & — B E B i hig 2



7. A& D, #40CHHEIC CMPO R 200CHILIC CMPO 73 f#. 290C{hHiEiZ
SDB R ¥ —HRICHIET 5N E B EENETLOXETNRERE N, K343 1R
U7 B RIIED CMPO IEM LIZIZRKRTH 5, 128, # 180CHITIT/INE WiREE
BME— 7 EESEBRDVRSN. TNIIHBARLED CMPO W5 OF AT R
IZIEh o R ETH D, CMPO IZKE L7z HNO; DFRICK B DD EHFEIND,



TGA /[ mg
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Temperature [ °C

[3.4.1 CMPOHIHFH D77 F — BE 8 /31T iR
(Heating speed:10 °C/min, in air)
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TGA / mg
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342 SiO,PIEEDRER—AEE SR
(Heating speed:10 °C/min, in air)
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TGA/mg
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K344 3MAEEE &t DCMPO/SIO, P EM DREH —
HEEHHE (Heating speed:10 °C/min, in air)
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4. BHOIZ
| AR TIL, ) H1EEE CMPO BB O BB/ I T 5B 217 0.
KRDELIDBRERNRFELEN.

(D

@

®

(4)

SrBfET Tz A Tﬁﬁéméiﬁ%ﬁﬁm i, FIEEEIC XD CMPO/SIOP IBEH M S
DFAD CMPO BHFIIRDBE <. 0.0IM M X 2EBHED 20~50ppm T
HB, 2B, WEMNSD CMPO ORHEHIKMEANOBMEICLLZDDOTD
0. T CMPO THIFI LM E BT 5 2 Lok D IMHICES EHX 5N
B,
NAID) 2 A WTHEL 72 3M BB F TO CMPO/SIOrP K35 O taflkE &
(25°C) 130.19~0.22 mmol/g TH . M(NOs);-3 CMPO & U THE L mAK
ERED T0~80%TH D, 2P, WEBMBRIEOHRIZED, NI TEH
EBIUEEARIIN S ANOERFEICHASEELRN LR SN,
TR ARTIOOAY ENS EHERERICK D, EMICEEME L = CMPO
B BERICEIT B T E0TRD Bk, |
FEH-RERSFTOMRICEY. WEHFO CMPO 11#I 200C & D MHAL .
kSO SDB R Y —I3H 200C K DBABL TS UMK TAREND Z &M
WeBE Nz, 2B, WEE T U 2 EEMIIRVEDO S O &Rk BS fE
BAR LIz, | |
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