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A4 R ERBLIENESF o DERK

BIRKHET) OmME B4y - /ANR S - BH T
The Synthesizing Zwitterions Excluding lon-exchange (Faculty of Biological Science and
Technology, Institute of Science and Engineering, Kanazawa University) OKoki Takada,

Tetsuo Komori, Kosuke Kuroda

The practical use of zwitterions is limited by the high production costs. In the case of
conventional carboxylate-type zwitterions, bromide ions are removed by using expensive ion-
exchange resin. Therefore, we aimed to develop a synthetic method to remove a bromide ion
as hydrogen halide gas. The reagents are mixed at 80 °C in toluene for 24 h and then the
zwitterion precursor was obtained. The residue is washed with acetone and subsequently
dried in vacuum at 100 °C for 30 h. Precipitation titration with silver nitrate of known
concentration demonstrated a reduction of bromide ion concentration by at least 50%.

Key words : Zwitterion, lonic Liquid; Biomass,; lon-exchange

B VR TN A Ch o+ gy, enes M e
7]—:/!1/§/(j—<720)ﬁﬁ R”NVN n OH 24 n, Toluene R/NVN%OH

Precursor
LPE IR L TOFl — o} _| vacuumdryingat100°c  — o}
ML, BEA A4 DF  Scheme 1. Synthetic scheme of carboxylate-type zwitterions
p= A MEE <. BTAL by HBr volatilization
BRI L L COEREIZE > TR, RN VR VR IEA 4 2 DA R
Tl AT ZBBRIZ L 5 e 7 DBRENR IR FDOK 30% % HHOTNDHTeD, A
A M W LIZ B IR DML R EN D,

AWFFETIX, BIEZERE I, e r Kk LTRET A E (Scheme 1)
BRI L. ZOEMMEEZFHE Lo, JREHE 80 °C @ hLx 1T 24 IS S H D
Z & THRMEA A RIRARZ ST, RIT, A A R AZ 7' h Tl LT B
% ORIBEAZ 100 °C OEFME A ¢ 30 RIS L7, IREBEA ORI KT
I K 2 BAVSRIL I E DR IR B | INBGLERE 2 RA A A BT 50%L s
DL TNWDZ ENER I N,

1) K. Kuroda et al., J. Am. Chem. Soc., 139, 45, 16052-16055 (2017)
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NEyES
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Effect of carbon source addition on nitrate nitrogen removal from water by nitrate-assimilation
yeast (Faculty of Engineering, Sojo University) (OMasashi Nishida

Nitrate-nitrogen pollution is a problem in groundwater in Kumamoto Prefecture, and we are
developing a nitrate-nitrogen removal method using the nitrate-nitrogen-assimilation yeast
Rhodotorula graminis NBRC0190 (referred to as R.gra)". For the practical application of this
method, it is important to adjust the appropriate amount of glucose to be added as a carbon
source. Therefore, the growth rate of R.gra , the decrease rate of glucose carbon (CsHi20¢-C),
and the decrease rate of nitrate nitrogen (NOs™-N) in the nitrate nitrogen removal reaction in
model groundwater were investigated, and the required carbon source preparation conditions
for the removal system were considered from the relationship among these three factors. During
the reaction time period when R.gra was actively growing, the number of R.gra showed a
logarithmic function increase, but growth was relatively slow in relation to the reaction time
because of the relatively low concentration conditions assumed for groundwater pollution. The
results of an examination of the effect of the number of R.gra on the reduction rate of carbon
and nitrogen showed that both reduction rates were proportional to the number of R.gra, and
the values were 1.56 <1072 g/h-cells for the amount of C¢H1,0¢-C removal and 5.72 X 107
g/h-cells for the amount of NOs™-N removal. Based on these values, a carbon-nitrogen mass
ratio of C/N = 27 was considered as a guideline for the amount of C¢H;20¢ to be added .
Keywords . Groundwater, Nitrogen removal, Rhodotorula graminis, Aerobic denitrification

REAR DL T /K TILAEIEREZE R L 27H W MR I TR 0 | A58 Tl E
{bMEE%RE Rhodotorula graminis NBRCO190(LA T R.gra)dD &L & W D il e 22 54
BREVEOBRICER D A TWDE Y, KEOERLICHT-»> Td, RF\RE LTHNS
I3 — 2O ININEFENEE TH D, €T, 7 VKRB OfEIRIEER
BREBUSIZIIT 5 Rgra EEOWEIHEE, 7L 20— A BIKFE(CeH1206-C) DI HEE |
EERRE % SR (NOs-N) DR IR BE 225K D D IRES 21TV 2D 3 DOBRIEN G FRE T A
T ADOREFHIRD 5N D RFWOEIAHL G 2EL2 LT, Rgra DIERIZHIGET 5 X
i RFE AR Tl BT BAE A B8N 2 o= L7, Hi FKIG# 2 A8 U 7o Heig
IR TS D D72 SOSKFRI R U TS LR RFE 0 T o 72, £72 R.gra
DI T DT NOs-N KUY, CeHi206-C 23 LU, BOGIREI k9~ % i B i)
1 RBEECTEWEBENERD b v, KFE L EBHRORAEEIZ KT AL Rgra
BOREZRH U ER, BT Rora EEUCHBIBIMRZ 7~ L, Rgra BEEk
W70 DL LT, CeHp06-C IV T 1.56 X107 g/ h-cells, NOy-N g/ L& T
572X10M"g/hcells THYH . ZDELY CHOsWMED B L L TIRFLERE &It
CN=2TBREFELWEBZZHNT,

1) M. Nishida, S. Matsuo, K. Yamanari, M. Iwahara, K. Kusakabe, Prosesses, 2021,9,1657.
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DHILNE FFERZTRAV-HEEBKEERRICE TS
U(VIYIEEE A H = X LDF&ET
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Investigation of U(VI) Precipitation Mechanism in Aqueous Nitric Acid Solutions Using
Dicarbamide Derivatives (Institute of Science Tokyo, *Helmholtz-Zentrum Dresden-
Rossendorf) OMakito Nojima,' Satoru Tsushima,'? Koichiro Takao'

An advanced reprocessing technology of spent nuclear fuels has been proposed for
recovering U(VI) as insoluble nitrate complexes through coordination with carbamide
derivatives. While utilization of carbamide derivatives is known to exhibit lower solubility of
U(VI) compared to those in use of other functional groups, its mechanistic aspect is still not
well explored. In this study, we investigated how dicarbamide works for the U recovery, and
revealed that its higher polarizability results in the lower solubility of U(VI).

Keywords : Nuclear Fuel Reprocessing, Carbamide, Precipitation, Coordination Polymer

TR RREML T & OSEARIC K 0 SEAVERSER USSR ERT D Z L ICHS &,
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TWD D, PHNARI RFEER GRS U0 ILEEEZ /R L, P EE2 A5 7
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1) K. Takao et al., Eur. J. Inorg. Chem. 2020, 3443-3459. 2) B. Vats et al., Inorg. Chem. 2021,
60, 17529-17536. 3) H. Kazama et al., Inorg. Chem. 2017, 56, 13530-13534.
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Evaluation method of the adsorbent for siloxane compounds for space application (! Japan
Aerospace Exploration Agency) ORiyo Yamanaka,' Eiji Miyazaki'

The deposition of contaminants on the surface of spacecraft due to outgas from materials
used on spacecraft disturbs its operation. Therefore, the adsorbent which have high adsorption
characteristics and retention ability for volatile siloxane compounds which are known that
especially difficult to remove from the surface of spacecraft under space conditions have been
developed in the previous study. On the other hand, it is required to show obviously that the
adsorbent has the capability to absorb siloxanes which are coming from space use materials in
the high vacuum environment and reduce the deposition of contaminants.

Therefore, the outgassing rate measuring test facility was used as an evaluation method for
space application of the manufactured adsorbent, and data was obtained on the charge of
deposition and desorption of outgassing to temperature controlled TQCM when the silicone
adhesive was an only evaluation sample and both of the silicone adhesive and the manufactured
adsorbent were evaluation sample. the silicone adhesive. are known to be the source of
outgassing of siloxane compounds. As a result, when the silicone adhesive and the adsorbent
were evaluated simultaneously, it was confirmed that it was possible to reduce the deposition
of contaminants by absorbing most of the outgassing other than water using the adsorbent.

In this presentation, the evaluation method and the results of evaluation for the space
application will be shown.

Keywords : Adsorbent,; Space Environment, Siloxane; Contamination, Contaminants

FHEOBE HERRICHERM BN ORET LT UV M ARKDOa & I 10—

v (54 M, FEESEH O LD, £ 2 TINE TOMIETIE, YK
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Z 2T BUE LW AEM OFHBEHIZAT RHMETEE LTT U A L— FIE
ARBREEAHEA L #E ECor X U R EEMOT U N T AP E D Z ERFHI
TWbH VY a— U REER O EZ TR & LG & BER L RICZ0R 1/12
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ARFERTIX, ABEAT > T2WEM OFHEIFIE & £ OFRERIZ OV THET 5,
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