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A Study on Behavior of Soluble Radioactive Species and Biodegradation of Bituminized
Radioactive Waste (II)

Masami Sazarashi*, Yutaka Hasegawa*, Yasuhisa Ikeda*, Mikio Kumagai*,
Kong-hua Lin*¥, Yasusi Kawakami**

Bituminized TRU wastes are known to contain 1221 which has a long haif-life and is soluble in
groundwater. Therefore, we have examined the leaching properties of I from such wastes.
Furthermore, we have evaluated the bicdegradation from the standpoint of long durability of the
bituminized TRU wastes. The results are summarized as follows:

(1)Preparation of data base for sorption

- Data of 158 obtained from sorption experiments of iodine species carried out in IRI were registered
on data base.

- Data of 210 obtained from papers for the sorption of iodine species were registered on data base.

* Data of 67 obtained from papers for the sorption of carbonate species were registered on data base.

* Literature survey for sorption of 18 nuclides was carried out.

(2)Adsorption experiments of I” ions

* Adsorption of I" ions on hydrotalcite decreases with an increase in [CO32”]

* Adsorption of I” ions on hydrotalcite was found to decreases in cementitious pore solution. This is
due to the competition between I" and OH" ions in the adsorption on hydrotalcite.
(3)Leaching behavior of I" ions from bituminized wastes

* The amount of leaching nuclides is proportional to the amount of packed materials without
depending on the kinds of added compounds.

- Neat bitumen does not swell with immersing, while the bitumen containing waste compounds
swells with an increase in immersing time.

- The leaching rate of nuclides was found to be proportional to the root of immersing time. From
the leaching rate, the 90 % of nuclides containing in 2001 drum is expected to be leached within 1000
years.

+ The leaching rate of nuclldes in Ca(OH) solution as simulated pore water is slower than that in
distilled water and larger than that in NaOH solution.
(4) Evaluation of the maximum bicdeterioration rate of bitumen

-Novel microbes (Tega) are isolated from Teganuma. Among the microbes we have tested so far,
the Tega microbes have the highest ability to degrade bitumen.

* At pH 9, the maximurn aerobic biodeterioration rate of bitumen by Tega microbes is 423 g/m?- year,
while bitumen is aimost not deteriorated by the microbes at pH 11.

+In the anaerobic condmon with KN03 as an electron acceptor, the maximum biodeterioration rate of
bitumen is 10 g/m?- year.

(5) Identification of DOC production during biodeterioration of bitumen

“Under the aerobic condition, biodeterioration of bitumen results in increase the DOC to 367 ppm,
while DOC level is not significant change under the denitrifying condition.

Work performed by Institute of Research and Innovation under contract with Power Reactor and
Nuclear Fuel Development Corporation.

Contract No. : 080D0288

PNC Liasion : Waste Technology Development Division, Geological Isolation Technology Section,
Hirohisa Ishikawa. _ _

*: IRI, Nuclear Chemistry and Chemical Engineering Center. **: IR, Biotechnology Section.
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3. MAEMICEBTRAT 7 FOSMRERICET SHE

3.1 #SMEHCEZ7XT7 7 ME{EEBORE
3.1.1 T R7 7 IV RO 58
1) HRIEHTTOTR7 7 b b EEDSEE
FREHTIRBWT, FEBNOTFISFAV, FT75 V0, BTzl TRT
7 IV FOBMREE. KBNS FTZ LV ETRT 7V b OSREESBEL 72, BT,
FHENOHBELE (TegalBfHF72) PIEEICEWT X7 7V N3 fREeAR Ui,

(2) THERIEXEBTISAEE L7 X7 7 )V M HRE O
BIEHETICBWT, FHBEHEEBERNMO TR 7 7V M 2SFRT 2 EEI 8
—ngf:o

3.1.2 TR7 7 NRAGEREOHZE

(1) SREBRRADOY LD
SHEEERAOMEIR (HE2m, FX0.25m) OFT A7 7L OH L P ARSI
7o 7N | HOBREERE=2 zr*+ 2 z rh="7. 85cl,

2) FREHTTTR7 7V MRAECEEDOKE
@ pHEIY PE—ALBH-728E (B6DH)
EREOPLPIEZNAENR T, 9. 1LICHERL., BHMENCLETAT 7LD
DNEERET -1, BEEBE L BITHMET L, BREREICEFLFH6.7. 7.8,
8.3L 787z, HEF25, 40, 65, SOBICEMKT R 7 7 b P EEEBNSWMO B LT,
FETERLTOHOEIZAE L/, ZOEELKI. LItR Lo, B&25~65HD
FIC2TOMHEETTT 27 7 L bAERBICHB I N T, 1 1105%E
THRBGHAEBPRADT X7 7 b M3#RaETIZR Lo RANCETSWTHET S
&L TDEEONIEBEREI31Te/nf « yearTH - 72,

iEEE = (Mo-Mt)/S » t (g/cdf + day)
=232484 X (Mo-ME)/t  (g/nf o year) --eeeeeeeeeeeessssiinnnnnnnnn. (1)

2T, Moy MRENENSMAROT R 7 7 b FES (g) | LIS
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(Day) « SIZT7T A7 7 L MY P NLOREER (15.Ted) TH B,
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3.1 Biodegradation of Asphalt by B6 Microbes under Different pH Condations

@ piEay bo—IL LS (B6&Tega)

EREhOMEZENENRT. 9. LLICHEI L, B6&TegaEMITL BT A7 7 1L

b DBRERET - 1o, HERIETH 1 BREICHOALE « BE LT - 7. PHOH

BN NaOHO BRI & D iThiic, MAOEE dpHI TEWIEIEREEZR L, &

NISXT LT, pH LI OKERTREOBENZEAERIED 7, Fio, BBITH~
T SEESEE L TegafiEMn S W EiEREZ R Lo
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B6 & TegaEMIC L D TOBMISFEL /T A7 7 V POERE(L - A EELE
3. UITR U7z pHY DTegalEMERRTIHRARDT R T 7 )b FOSBRES R L
Too Efos WHEMDBICE > TEEKT A7 7 U FO—BARERICHBINZEML
BRETD. bI—HOMARROT 27 7 b b & LTRSS Az, 70
T, ERoXNic & o EMPicE R I BERT A7 70 b (Aksp) 2EE
Ufc » LD - 15508 BRI >WTRA Lic, EELEI -84, BAH
FEEREIZ24238/md - yearThH -7, HEE LIS, BRASBEE 31602/ -
yearTdh » 72,

#3.1 Aerobically Biodegrading Rate of Asphalt by B6é and Tega
Microbes under Different pH Conditions

HHLEERE | TAZ770MD TAZ7 0D
1 PEAOFR | FEEROTR | RISEHE N | SREEE/m2-y ) SEEEE/m2y)
v Z7NALERT D7LGER! Mo-Mt | 727700 | (AAsp £BHEL ) (AAsp EEEL
Mo (g Mt @ | EB. rasp@ | mpor) # 1)
Asphalt “ ! 209815 | 2.09921 |-0.00170, 0.0031 | - ! -
B6/pH7 | 1.89971 | 1.86171 ,0.03800 , 0.0154 . 1182 . 69
B6/pH9 ! 1.94314 ! 1.90600 !0.03714 ! 0.0254 ' 1136 ! 35.9
B6/pH11 1.91637 1.91521 |0.00120 | 0.0201 3.7 , —
I | I | ¥
: 1 I i | I
Tega/pH7 | 202941 1.94520 | 0.08421 0.0201 257.6 168.6
Tega/pHS | 1.96577 | 1.82757 ,0.1382 , 0.0872 | 422.8 ! 156
Tega/PHlli 2.03309 i 2.03400 i—o.ooogl‘ 0.0170 | — i —

# SELER=232484 x (Mo-Mi)/t

# SEERE=232484 x (Mo-(Mt+DAsp))/t

oI, MAEMICEIETRAT7 7V FORAZELZIDFHEL TR DI, TX
Ty N TCEREI—T4 Y7 LTI FFE—L (ERSm) %TesaitEPiosn
FRICHW, BHES. NTRLUZL DS, Tegalidb¥c X0 ORISR S NI, T
—F 4 YT THELNIET A7 7V FRTIVI FER=INSEHREN, TIIFKR—
WARRDREDNEL SN I ENE L Ghotee THICHE-> THEBERICKEDOR
KRDT A7 7V bR SN, BREEDHE >R 70 —A BRA-TWE
W2y bO—ITRINDHERFR SN -T2,
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’@j@‘ Contwy {
Jod 7¢d

BEH3.1 Stripping Coated Asphalt from Almina Balls by Tega Microbes
(lower) and Elution of Powered Asphalt into Medium {upper)

(3) BRKSHET (MBS TOTR7 7 )V MR LEEOR
@ BRERIGIHE > TRET 3N, 0ER
WEYOREFIIZ X VER L ERAT AERLE N, (CeHat6'°N03=600,+3
PPNgH60H) 2w RANRT P A MY =Tl - EETBHFRICOVTHRE L, &
NS L > T RERGICME - THEBENTRE L/ AL Tl LR L,
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@ BERISICEB7R7 7V MRAFHLEEDORE
FEFEEABELZAMER (D « $EEL L 10QHETERLAAFEBHROE
(M « HLBEBROE (5 | E2OHIZ LW THREMHT (WNEEEE) 7
| R7 7L b ORI OWTRE LTz,

REZMHICBIF ZEOEE, 7R 7 7L hOERE{L. TA7 7 Il b O REE
BRI AR LI, IV NO—IUEER (RL+TRTI PN O7 775 —4%
BUTHET 2L, MERBICL BT 27 7 U N OBRSIIEHEE 345108/ of - year
Th T, CHIFKOR0GD 1IN L,

#3.2 Growth of Microbes and Biodegrading Rate of Asphalt

under Denifying Conditions

Growth OD800) 1727710 | 72770 b0
0 day 62 days| E¢ 2t (g) BE (g/m2-year)
Asphaltonly | 0.004 0.011 | - 0.00447 0
ell only 0.010 0.016
HEEBE [ Asp+Cell 0.010 0.038 | - 0.00277 0
B Y aspiceltsNog | 0.010 0.046 | 0.00121 4.5
1 ell only 0.041 0.018
ALY | Asp+Cell 0.040 0.054 0.00042 1.6
JES) \asp+CensNOg | 0.040 0.070 | 0.00286 10.7
Cell only 0.009 0.011 '
FE [Asp+Cell 0.009 0.037 0.00319 11.9
B(T) Asp+Cell+NO,~ | 0.009 0.046 0.00503 18.9

3.2 FTRI77INIPRBICK->TELZ2E8MORER
3.2.1 HFREHITBIT BT A7 7V bFRRITL - TE L 2 F B0
ELDH, TRAT 7N DA, EL+TR7 7 b, Z00EEZRDDOCEISELA
REL. SHIRESOWTHEENOT X7 7 U MRS & - TS ER LA EE58
#D0C (Dissolved Organic Carbon) DEZ3R¥H7-,
ELDSHDHERTRINFRZREAEEDLSE Do TRA7 7V MOADERZT
(ZDOCISFFFREE & & Hic L, BTHHT1S9micZE L 7o, ZHUSH LT, (BIL+
TRT7 7N BERZRTRBENOT X7 71U h R - TR E | RKE
IZ367ppmITiE L7ce L7chi> T BEMAEMD 7 27 7 )b b SHBIC & » TEERIK P DDOC
D2 gD EMX i, SEEIIEZOIICDEDF3200nTH - 72,
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3.2.2 BERWIET A7 7V bR K » TEU 2 E5RIIOTERR

3. 1. 20(3ECERE L IRBRHEIC B 2HAENMO T X7 7 b M BREABRATROEE
ROBEEHREFERE D00 I 2WTRIAET -7

FREHEOIICITEE~NT, RESHTOICEI DI hofee UL, BEiPIZE
93U A-eD T SERIE LI DICERERIETHENOT A7 7 IV PRI L -
TR E U ERE S BRI LIS OWATREHEDN S - 7o,



