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AKHFFEIL. 7L - IRHIE OIS T 0t A ~OWAEE MBI LT b D TH 5,

F—E MEE] T3, AFREOERBIOCHMIZOW TR, 7L - ikdhitikix bt % -
JCAE S L <IFSEEA L2 70 X 0 kM2 HIEIRIC B OWE 2 W4 2 b ¢ & 5,
FMIHMEDH D =W ry MU — 7G2G T 5720 BE R A 4 OWE L & % [F—%
IZBWTITH 2 LM T, DR O RA A N6 U T MCEE LT 2RI 2L F TX 5,
BAIED L Z A, REMREZRESEETH 2 @ LIV PEBER 2 D Am > Cm 72 E D~ A F—T 7
F A4 K (MA) O3B [EIL 7 82 2R ZERITITMNL S TVRY, (ERIFZEIZEB VT MA
Z BRI AE T D HE R 6 RN TPEN O5F Rl B =/VEZ A3 2 K FifEAR & NIPA &
HLEELETMZELY MA Z Ln ORI HETE 2 2 LRI TS, LinL7
N5 N~D TPEN S8R E A FRITNE % $% LK<+ WERENHE LW EAL
IZIXE - TRV, & 2 CTARIFFETIX, DBES S LT, 28> U HFLEEIZ &S A 3O TPEN
HEREGT DNV EEREEA L, @SORERET T T < @O EE &[RRI~ S e
-~ NMyBERlE G L, ZV - IRETHNEIC X DR BEY e A D FERKIZE T 5,

BoE SEAEARMEFSLIUVEESS IO E YR 1. BRI HLIEE 0
ATIREANEEE T EmVRERENRD D720 TPEN FEKOEH R e @b LEA
TFNDEREAT ST, T RIICE = VIR E AT 5 6 FHO TPEN Az Gk L, BlkEDT
7 UNLT I REBKEST L Lz TPEN FHEEOLFES SV 2SR LT, “ABROKRS S %%
Z %L, TPEN #FiER L LT TPPEN, ‘Bimr 7 & LTNIPA N L TW\WD Z Loz,

HB=E TPINEEESTILOY I FERA A UBRERIEFMI T/, TPPEN-NIPA JLES 7L
2L DY 7 NaelgA A (Cd) OWFENERE L IGRME (F IV ORME OIRFEZ L) DOBIFRZ Kt
L7z, TPPEN-NIPA $:EAF/WILY 7 g4 A4 (Cd?) 1ZxfT D58V AEREZ /R L, fufnk
I TPPEN 4% 155 mol% Tk & 720, 0.252 mmol-gt CTh 7=, iz, S 7-fufnk
FHREITH2ICKE L, TPPEN-NIPA JEEA 7 MTY 7 MR A A OWEITE L T\ D, —J7,
TPPEN-NIPA L E G 7 /LWL 0 CHHEICHIEEE A2 b b, TA X VIRETITEAMbEUEE L, &
I CIEBRK L L CIHE L=, 7V OBZEEE X TPPEN & A KON HEWME T4 B 2 7~ LT,
ik TPPEN &A% (7.5 mol%) TiX 45°CIZxt¥ 2 5COMAEFEDIIL 2.2 Z = L, fKiRIZE Cd*
WA AN LTz, ZFvEBE S, Bk 52 & T Cd s &ITmd 5, —J. & TPPEN
EAFE (30 mol%) Tix 5 CM5CRAMMIZ LLICIK T L, IREEIC L 25 Ch*E ROZ(ITBIZE S
o T, TVETE O EPMA S04 OfE R, TPPEN & A SR DR MGA I 7 /R O N &£ ¢
CA WD T TN DA, TPPEN GHEZHEIMNT 5 & 7T E 2 R0, CAREIX T LD




BRI E o7z, 2 b ORERIE, & TPPEN S HEO 7 V& VTRV SR &% ER T 5
WX NV DOEBIER AR R THDH Z EE2REBLTND,

FOE 7 EERAI A< FOMBAIOSRE & USR] <%, Z7VERSAm SRl O A
B LGB OX ¥ 77 # VB —2 a v &fToT, 7 r~ hMoyBERlOABITRIR 50 um, ¥
HAFLEE 100 nm OZHE LV H~DBE N EEST2F ) ~—DERETVHNERIZLVITDR
7o 7 m~ MyBERIOREBEZ B W TRILOIFIENRD v, ML AHE CTIEZAE I 7
WTOZFNVEGICEDMALIFHAZEL TELTHRITEFEL TWDH Z LR S L7z, TPPEN 30
mol% DI EA 7 /L 2 A L C b PRI 12 0m LISz, £, AKEEEAEICLY
MILEE L S VESHROMAFTEDHEZH T 5L 044 milg, 57.1% Th o7, b ORER
IZZAVE T Y IR E A~ T N OB LTI Z L 2R L TW5, 7 /VOEEERARIC
EoTY T NRA A v OEWER BRI BMAE DT TE D,

FRE [FILEEEHI O FSBAICKDY 7 FERA A V|E] Tik. TPPEN-NIPA JtH
BTN ESIES Y OMALEE I CEBSRAT L7 o~ MBI L B Y 7 MegA A (Cd?)
ODWEZEIB IO T L7 u~ b 7T 7 1285 CAER OB « TEEEENIC SV Tt
L7z, TPPEN-NIPA JLE &7 V% EIREGAR L7 o~ MMyEEAICid. 8 =30 7 VB oW 35
BROD X D 7 KEZ R ST, TPPEN G RO > TY 7 Mg A A (Cd?) AR EN
L 72, TPPEN &7 28 30 mol%® 7 v~ b 43l Cldfafnil 75 1% 0.838 mmol-g* & & /L Hijl
DO FERBR T O NI R RN AERE (0252 mmol-gh) @ 3.3 288N L7z, Cd?/Eud/yEftRitd
TPPEN &4 3 30 mol%?d 7 1~ FyBEANIC BV T H K 60 LLENE S, V7 MEJEA 412
KT DEVERRMEZ R LT, EPMAIC X %27 o~ Ny BERIKIE O CAd* A2 ii~2% L RENHOHWN
HETIRTE T CANR oML TND Z ERHERI L, ZIVOREBEBAAIZ L > TrZ v~ ~yBEAl
B & THI-EIZ TPPEN ~0 Cd* % 75 23 s S 417, TPPEN &2 30 mol%d 7 v~ kBl %
AL AT L0~ v 27T 7 4 BT S BIOBGE RS S, SBA A O
MRENZ EETELTND, pH 1 ORSEREHER 2 181k 5 & CA? IRl lZ Wi L, Cd>aRER
X 95%LL EE  FFREFEINA AR TH ST, —FH ., N— F&EA 4 (Eu®) 1% pH 4 DI
BEAIC 90% LA EDSIGEIZIABE LT, 7o~ N h T AT K DWRMERR VI UikBr (W75 pH 5, 1Rk
pH1) TiE, —EDOWER, FHERZHER L, Bh/lzrn~ M T 2FEZ R LT,

FAE B I, FECHEONIEEERIEL, A0k E Lz,

i« FRSCEBIL, FI3C 2000 2 & 930 300 354 1 ET ORI T 52, b L<ITIEL 800 5% 1 FHRH L T E&E W,
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Gel-liquid extraction is a separation technology which extracts a target substance selectively
from an aqueous phase by a polymer gel including or copolymerizing a functional ligand and
can be applied to the recovery of radiotoxic and valuable metals from radioactive waste. A
copolymer gel with N,N,N’,N*tetrakis(4-propenyl-oxy-2-pyridylmethyl)ethylenediamine
(TPPEN) and MN-iso-propylacrylamide (NIPA) is an excellent adsorbent for the recovery of
soft metals such as Cd(II). But it has a disadvantage, the deterioration of adsorption rate
and capacity with increasing the content of TPPEN. This problem was solved by a
copolymer gel-silica composite, in which the polymer gel was coated thinly on the pores of
silica particles by a coating method using capillary force. The gel with TPPEN content of 30
mol% was coated with the average thickness of 12 nm on the pores. The pore volumes of the
composite particles were measured by a mercury porosimeter and given as 0.44 ml/g (57.1%)
for the copolymer gel-silica composite particles produced by the gels with the TPPEN contents
of 30 mol%. The pores in the silica particles are not plugged by the gel coating and remained
sufficiently. The concentration distributions of Cd(II) on the cross sections of the copolymer
gel-silica composites after the adsorption tests was present uniformly on the whole surface of
the composite particles and the concentration of Cd(II) increased with increasing the TPPEN
content. The adsorption amount was increased in proportional to the TPPEN content. A sharp
breakthrough curve was observed and the dynamic adsorption capacity was obtained from
the batch experiment. These results indicate that the complex formation between TPPEN and
Cd(II) proceeds at high speed even in the composite particles with high TPPEN content of 30
mol%. The obtained copolymer gel-silica composite showed high adsorption rate and
capacity of CA(II) and was applicable as a chromatographic agent.
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