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English abstract: In this study, we focused on the phenomenon in which sodium sesquicarbonate
(Na2COs-NaHCOs-2H20, hereafter referred to as sesqui) precipitates when a baking soda solution is left
standing, and worked on the synthesis of sesqui, which is widely used as a commercial detergent. As a
result, it was found that the rise in pH caused by evaporation plays a key role in the synthesis conditions,
and that higher reaction temperatures improved the yield. Furthermore, by heating with a microwave
oven, sesqui could be synthesized in as little as about three minutes. The synthesized sample showed a
sesqui yield of 87%, which was both simpler and higher than previous synthesis cases. The cleaning

power of the synthesized sample was confirmed to be equivalent to that of commercial sesqui.
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English abstract: In July 2020, the rainy season front stagnated in northern Kyushu, causing record-breaking
rainfall. On July 6, Omuta City recorded 388.5 mm of rainfall, the highest on record. The heavy rain caused
inland flooding in Omuta City, resulting in two deaths and damage to 2,054 homes, including 11 completely
destroyed buildings, 1,341 homes flooded above floor level, and 713 homes flooded below floor level. There
have been few reports of chemical verification experiments on infectious disease prevention measures for
homes flooded above floor level. Therefore, this time, we used rough cedar boards to clean and disinfect
them after flooding, and attempted to determine the effectiveness of sodium hypochlorite, disinfectant alcohol,

and 10% benzalkonium chloride. In the future, we would like to participate in disaster volunteer work.
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English abstract

In our previous studies, we confirmed that Super Absorbent Polymer (SAP) degrades and its water
absorption capacity decreases when irradiated with UV-A and UV-C light. This study demonstrated that using
SAP allows the degree of plastic degradation to be quantitatively measured by the amount of released
solutions. Since it was also found that degradation takes longer under UV-A than under UV-C, this study
focuses on the effects of UV-B—part of sunlight that reaches the Earth’s surface—on the degradation of SAP.
By measuring the degradation time under UV-B irradiation, we aim to estimate the degradation rate of plastics
in natural environments. This research contributes to improving predictions of plastic degradation rates in

natural environments.
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A=/ THIEL (Fig. 1),

3. EREEE
3-1.UV-B BB5}(Z &5 SAP DIRINEDNZE L

UV-B IRHHZ L5 SAP ORI EDZEAL 231~ 120 ‘ol
L72, UTOFEREIToT, 100 °

SAP0.25g &7 4 —/Xy ZIZ A, o7 &D 30 ? .
AGOmMLICEL, —BATTEESEs. 5 .
SRETOBI VT, BMLEZSAP L UV D °l
VAORERES 3om I L CHRS L, SAP OB EZ 15 & *ees,

20 L N )

T EIEHIIL TV D, T EFBRDOEMFETH

RIS DK ERE L KRB L LB 5T i 0 30 60 90 120 150 180 210 240
ZAIE LFisk L7, TSR % Fig. 2 IORT, IR (4)

Fig.2 £V . B ZED TS 30 43fIE SAP @ Fig.2 UV-B BSHZ X % SAP ORI &
WX BEDZALN/NE L, 2D 120 43 F TiE SAP OWINEN —EDEIGTHA L TWb, Lo
L. SAP OWULEN 20 g 1T E T/ &L ootz
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MRS 2 4R 72 30 4316 F Tl SAP O RBRINEDHD I EL 52 513 ETERVWEE 2
bhd, £72, 30 505 120 53 E TOWINEDOZELIX, SAP Bl S s & ORI EDEAL
DT ZRLTND EB X, 120 S3LRIL SAP O fRITHETR S DD, T 0 —Ny ZITAHET DK
SOEEELTHESN TS EEZXBND, - T, SAP 0.25 g 1% 240 73 UV-B OESHI K
D+ tEsEEZ206N5,
3-2.SAP DEBEDEIZEDTIAFVIDAEREDEL

SAP (TN S 2HibT b U v aokiEiopy 100
BEZDHZ LT SAP ORI EEFGcx s e Y

Do TS P, SATHAN S 7z SAP OTTE: . EAR e e
100% & L, kT 1) o sk M S e S .°

saP OEEOHA WHE) cehenamLor 5 | Y

M7=, ZOAM L7 SAP IZ UV-B % 3cm DR 10 f

HIET 240 Zp[ERRES L. I L7z SAP OB &Ikt 0 |®

LR EOEIEG (HF) % Fig. 3I1CF Lol 20

Fig. 3 £ V. IR 40%LL ECIEH 3% 0 10 20 30 %225&15%(()6/3) 70 80 90 100

m%?k%<%kbfw@vwoib\@ﬁ$AW6F%3 I D2

PLECIIRM &N EFRIZE L, SAP D4R % hitH

RELTEMETET RN LD D, —J7 RN 40%LL T T, BHERPHRAIIE T LT
WhH, ZNHDOZ L X0 BAEE 60%LL EoO SAP 13240 43D UV-B ORI THRTE 5525
o TR 60%LL T TlL 240 43D UV-B B TIX I TE W2 LB 2 b b,

Ltk BRURIEH A 28 2 T2 [RIRR D EBRA ATV TR 60% L0 T D SAP D43 fRIZ 73 h> % W] 4 3R 8D
HHET, HHEZFR0 %D SAP DRIZ LM Z THIL 2V, ZORERIZ, —KNR 77 2F v
7 DOREEDOTRNC LI TE S 2525,
3-3.UV DFELBIC KB D R E D LLES

AAFFE T B UV-B (¢ E 310 nm) OF — & & 5798 UV-A (& 352nm) . UV-C (i &
253.7nm) OFT —H EHb¥i=7 T 7% Fig. 4 (TR 7,

Fig. 4 XV HHHRITK 80 % TE /NS oD, BHEEZMRFLIEE, VI 7H2LER L, MK
HEEM 100 % O£ BRUICHIRIND E TN DM ZRD 5 & BAEER 100 %28V T, UV-
A 1E 700 3Ll b UV-B 13#9 200 27, UV-C (3K 150 53 DEFRID 0D ZENEZBND, ZO
ZEWS, TTAF I BT DEEILZ UV-C N FH N E DD, £2, BEE 5%, 50%
WIZBWTHRRR Z ENREZ HID,

ISR 25 %2\ T, UV-B (J 310nm) & UV-C (J & 253.7nm) DRI DZEALORE T 1%
HLLTW5D, 207, JHEN 310 nm 25 253.7 nm O] ORIMRT RS 53EE R F L TH
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HEBEZBND,
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3
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Fig. 4 MR (100 % 75 % 50 % 25 %) Z & @ UV OFEEIC X 5 RO g

4. HEHw

Bz RMEER D SAP IZBWT UV &R 28 & R & OBRE R R EITH 2 &
T, MAMHR 0 %D SAP NERIIHRES N LR Z THRITE 5 LB 2 D,

TR 3-3MOITARRET OISR (UV-A) TIET T AT v 7 ORI D035 2 L D35y
Molz, LT, HIRIZITEPRW UV-C X7 T AF v 7 20352 EIERLTWD EVD 2
EGrho T, i EIZE < EOD 7 UV-B L, UV-C KV ISV, 7T 2AF v 7 O53RITH
BRNE o To, AH%ITH EIZE < & UV-B BERETICHTIE 77 AT v 7 O RIZ EDORREY
BIONDHLONEMIEL TWETW, o, AN RETICHIE T I ATF v 7 nbTE L~
A aTTAF w7 DOEER, EDKTORE~A 7 a7 7 2F > 7D UV-C & W25k - Bk
EOWFRO—B L 72b Z L EHIFFL TS,
5. &E XM
1) IR B AR AL, A A 6 SO B AR MR SO . 2025, 157 A-13
2) MRS ARE L EE, B AL RS OSSR L AT R R AS s . BERER
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KAZHEEZZHAWNV-ERZREMDEFE
EREESEHILEEFR (BF5)
OEEI&EPE « O THHESEE - BiEEm - O HER - O/ /2 A - FEFE KRR

(BFRBE]

L CTREARM DD I2WFHE ATRER B OB A RO SN TV D, Zhucxt LT, Aotz H9
DRIREHEFACTH DT VX VER(AIgH) D ZAMEA 4 N LD mW T IVIBEGREIZAE B L C, BRI
DEAAL 27 A, B, EERICaTT A XNV EHH LZER REMOBREEZRG LZ. R,
AlgNa 7> 5 i {#| W%LtA@m&»/mgm&wéﬁﬁ g7k L, AlgZn ZVIZEEIRE L
T Culi%, AlgCu 7 /WZEME LT CuizZ LiAA, TNHEEHFETDHIET, ERABRGFNIE
TABK KBS AT LAEZRBE L. ZOVATLADAH=ANIONWTHBREFL, b5
KB OFEMEER LT,

English abstract: Constructing a battery system that is eco-friendly, safe, and sustainable was
investigated with a view toward commercialization. AlgZn gel and AlgCu gel was obtained from AlgNa, that
is biodegradable natural polysaccharide derivatives with high gel-forming ability. Then, only by inserting
copper plate electrodes into these gels and pressing them together, a solid-state rechargeable battery system
was constructed without a separator. The mechanism of this system was also investigated, and potential

directions for further improvement were suggested.

(AEBMER]
Solid—-state Rechargeable Battery System
Wi [MA] :
150 g % & % W kR R R KRR T R % R R R R ‘ - \\
120

{IERNANARN | -

133.3 166.7 200 (%

AlgM%'JL

i faw v " " on
W S (Gaoh
~00

700C ~QOC 300C

OH OH Q L ) ¥ A
B & od ™\ o. M2+ MZ-*‘ M2+ M'2+
(185%18) ' @ é—?c COO~ COO~ COO~ COO™
iHpaRZsE | [NaoOC [NadOoC NaDOC [NaO! 0, 0,

=04 o1 O\ on O OH 04\ ox

[EESENG - . - H H H H
s = HO HO\,. 0 9 ol "N\o- o o 0
FEA | | NaboC Naboc Naboc [N0oc 2 Na*te M2+ A>3

B M
=" A!gNa‘)Jb(7J< ) M=2Zn, Cu  jss, 1904

PILF>B8 (AlgH)DZAMEE A > EOBVMEFES ILIZEEE
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1. E=LBM

THEIRS HWDID Y F 7 AA A BT, VYx&W®§ﬁﬁ%m%ﬁﬁw®wﬁh#%<é
HKFB OB 72 E O ?ﬁunﬁéfmﬁﬁﬁﬂm@wﬁmT TEHL OB DK = 7o ifd
Lo TNDEO, Z b OFEICK L, RIRDLFEREIC %MEODIMMKODT PEEz T, AT
FIETIL, DNARF T AF LB —RF N T A (CMCNa) % W C B & SR L L 7e Mg &
mﬂﬁ%éMTwéw Lﬂb FUTHAEZAG 72 Rk R B T B2 B & 32 |, kb
IR S LT, \Z, BARE AR CTEIRMEL, OMmEERICHENT —7 20> T Eie
Ltﬁ:iw:ﬁ%mﬁwméhfmé# TR —F— VA MERDH D EITINAT, #EXR
NEHT D E WV IFENDH - 720, 2 TR CIL, £tz a3T207 VX Ui ) U A
(AlgNa) DEAMGA A2 & OFEWTAIKEEOIZFE B LT, EARROEERL 23874, Bk, EER
WZTE AZVEMSH LT, e TEREAMDN/NS W rTRE/REAR IR EMOREE B & L.

2. Bk -#R - EE
2-1. ZILX BT ILDER

imol /L AlgCu
1 mol/L ® MgSO4aq, ZnSOdag, CuSOdaq |7, - 3days Az ’Z"n
mw%jw%yﬁfbuvéygmﬁﬁwa AlaNaga i?ig%ﬁ'ﬁx i
PR 2S 7 AL 5 £ C 3 HIFIRIE S ', 10wt%
Cu, Zn|ZOWTIENa" & Cu*, Zn* & DA A NgMg
VAR X Y Z B RE TR R AT A7, AlgNath ﬁ£%$1®y Wt

HHED AlgCu 7V, AlgZn 7V EGT=. —F
AlgMg ZA338 B VTR 2872, fpuz L B 1 AlgCu Vb, AlgZn 7L, AlgMg Atk
& {8 72 J7 15 CHRE 72 AlgCu 7L, AlgZn Va5 Z EnTaiz (K1).

2-2. JAEVABILDETE

FEEEZIE L COMEBRICREELZHNT, Zh~DO Mg A v, Zn A v X EfTLTZ.
AlgMg HIREA £ 721% ZnSO4aq ICRFEHER LY, ~ 7 R 7 ARMg W) E 72IXHER (Zn #R) %
AL, ZMEREFRICOREREEL 2.0 ~60V TIONDMEEL, A vFOFELBELT.

FESR, Zn A v X1L2.0V CRANCHEIT LTz, —F Mg A v ¥ TlT4.0V LLETH Mg(OH): & b
néa@%g%ﬁa@% TSI E -T2, ZHUTEELE CKOBLRNPET L, OH R
L7cled B 2 7=, Mg B CIIEEEMEMN NG MEENPHIFHFTE L0, BA A 28RH
%K%ﬁﬁé(ﬁﬁﬁé)@im+fil%fﬁékﬁun/Zn%ﬁﬁ@%gkfé LeL.
Zn [IAKFRELE N E < BRI CTARFEEZAE LTI, Ko TEMEWE L LTHE LW ESZZ T,

2-3. EEKRDETE

HLEKRE L TRFEHEELIZ Cu WZE72LIAATS AlgZn 7V &, (H)EE LT CutizZLiIAA
72 AlgCu 7 V& E35 L, BIREEICOMRE 2.0V TI0MFEEL, Hi\CTF—FaH—IT#k L
T-ERE Y —IloREEZ, 10 mA ([ZEREMETT52ETHELLE. ZOKE - EL 10
ElfE VIR L, BIEORMZE bE2ioet LTz,

FT, REBLZEERICHNCHRIBEES TR CEEK IREMO AL RT I ENTE. L
NUEME 7 NP O NOBHAHR I, £ 2 CIIUIRFZBROHIIZL D b D L KGLE
72T, BEERELRBEND CulR~EL LIRET L2, ZHUCXKY, FIVORESEMRE OB L
LR ALNT, LEMICFKMENAIEET, Zn ZEMIEWE & 9 5 BER _REMOIERIZ KIS L
72(X 2). HE£EED Cuti~D Zn A v ¥ bR TE2(K 2 £ T).

2-4._ BHEREDHE

X 2 TR ENTZRIEFEICONT, 7—arhFe TR DOLEBVICEELIMIL-. K&
RMEIZ L > TR HE=ERE, TNENOXK 2 DI-t 77 7OHEBENSEELT-.
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150 % TR % W % R % W R R R

o MR W

120

FEIZL > T HE-E5E [C]
HEIC L > Tl B 7-ELE [C]
FEOL, EITEITN 90 mA Z/aRL, EEIX 12V Tholz. 77—

FIED 7 —a U h3E (%] =

7 100

B UERITTH LT 2% THE L TV, UF U AL+ &l B o
I35 99% UL L, S dEHIL 90% LA T, NiCd, NiHM @it 70~90 7 80
%OTHDHZENPLLEMRLICH D EEZLND(K 3). S
UEEXY, EEKRELTO Cuttk AlgZn 7/VIZ, EMO Cutk % 60
% AlgCu 7 WVITE LA, ZHHDFVEFEETDH &V IERIC 'Z >0
{872 1L CER ZREM == FOERITARE) L7=(X 2 /£ L). -

2-5. B RATLDEBA—AF U BEIDEBH—

A OBBEBEIT B = & TRADIECEDD  Cobi—)
fiEfr 2R AT, REBATB L OFRERD AlgZn 7 VE 7,
FNAIgCu 7 vZ, 4D X 56 KEIZHEIL, 2v%
ZDHH a~d D4 XENZHOWTHTAHIZEEND
Na, Zn, Cu, S@%ﬁiz 7% ICP %

Mo oIS BL7. abcd abed  abed

AlgZn

U1
o

AT

133.3
2. ik ARk L 72 [ER R O SRR, A L @Hﬂlﬁ‘y kT

4. 7N ORSY

166.7 200 (%)
EEEA~OHEG A %

X100 - -+ - (1)

12345678910
[FEREmER]

MDY — 1

AlgCu & Cu i

DEEIZRBT 5471

abcd [lable@di

FhEE. Na', n2+, Cu*t Z1FE = .
A BB L TR T EAVHIE L ;Eu:o sbed abed abcd abcd
= (5). ZOZENLIATHR &
THEFE ST —F—23, K EA) 10 Il II l
VAT LATEAETHHZENH

- + N Na Na

Eﬂﬂi;} i el W’TZg@J ch 772 7 R I T B R BEE TR KR
— BRI RN
LD, BHBERSICE ST B 5. ZOVIXEIZ I T DK RSy DIFLE
A U 7= Zn?, Cu2+ 75>E'§$’J§H‘ CRREHZLETH #z1. +EMOYWEHEEIZTTSH
R ELEAREE L, K IKEM T AT LN S04 (1 & B — BT OWE B D EIA [mol%]
iﬁéﬂfméT EPEASRE ST, éaHEg pe— Py
WOMBICOVTI, S ROOERSIBN Ty 1 g
i 5’3% 75)% %ﬂfx_f_&) J: D ni'ﬂﬂ \—ﬁ**ﬁ‘ L/fl (ﬁ%fﬁ) ﬁk%fﬁ (ﬁ%f&) m%"{
#1112 +EMOWEEICKT D S0427I1T XD 65 68 50 51

ﬁ@% {BOEIE (—EMEIELTD) O

\Z XL DB K EBME SN T LR LTz, AlgZn OV TIIREIC I VM L2 & LY, AlgCu
/7»75%0) SO4* DIRAN D -1 Z L e L. 2[RRI AlgCu 7 /MIZ DWW T b R T
FEAEEDLS TV RWNWZ &0 D SO DFHEBEZ D Z LN TE S, LLEND, & OJLHIE

S042” DEENZ L > TIThiL TV B AlHEME N RIR ST,
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2-6. Na'ZZ <& Algin 7L DIEEL

10 wt% AlgNa ¥5PERIZ 3.0 g @ Na2S04 # iM% BV IAATS. Z D%, 1 mol/L @ ZnSO4aq
(23 HIENRIE L Na @& A D AlgZn 7 V&7, Nat@ & Ao AlgZn 7V EMi T2 2 8¢, 20%
RERMEOKTAR LN, SOHICHBEZGEY ETIZHENEOERMBOK FIEME L Tihorz.

ZhUE, PEEMEOIE Nat 28 AlgZn ZFVHFICHE - T B2, KEICLY Zn*BEL, +8
BT DR OIBBEIZL Y, Zn—Zn*2e DOFULILE SN2 D Tldpnwint & 2 7-.

2-1. Na'Z2EBFT S ZEL Alg/n FILOER LU ChEFo-FMERN

% 2T NatZ & E£720 AlgZn 7V OIERIE AT, KICRIEZ Cu(OHR ICXKT L 28 % 7 2
=7 7K (NHsaq) % Cu(OH)2 B _XTHEfET 5 E T L30Tz, KW\ T I OKEFEREZ L <0
ZRERDS, EZAKIIRERT VXU AlgH OFLAAHRE DL L3532 Wiz, %
AUC L0 KA MRS S 40, NH3 =S L7, £ LT, WEBITREN AL, 6000 O DML IR
TN, ZOFVINLIEINH ENIEEAE Lo T-, W TER L7 1% 1 mol%
CuSO4aq {2 1 HIRIELHFIL, o<, KM Na™ 25 £, S04 25T 7 V%1572, AlgZn
FIVOVERLE [RIRRICAT o 72, AGIEIFTZ B OB IRV # L Alg Z LV OVERRT1ETH > 72,

ZDONa" ZEH LW INEE ST, BEEZIT- 7205, WIEERMEDS 240mA FEEZFidk L7
HLOD, TIIZZOERFRALNZ. Na"2EE RN 2 & T, Zn—Zn2t +2e DEM BB 3 %)
FLHET L DD, RINVOIED IABB AR5 THRIGRD DI oo 2 &3, S Bl
DI TICEN S T=DTIT Wt E 2 7. 7&%&‘(0)/7/1/@1’E§</£ji/£%azuﬁfm“é%mf&;Z)

3. &

FKRSEPHETH D, BN EET DT VXU BOSMBA 41N X D &7 VTR REICE B
LC, BREOEMR L Z R, B, EERICaT L AZVEGH L, RETEREAMRINNS D
Frfoe rIRe 72 [EA B 2 BRFE L 7.

AlgNa 7 5 B IC/ERL L 7= AlgZn 7V, AlgCu 7V & BIRE 7L L L, AlgZn 7 /VICEEIRE L
T Cuti%, AlgCu 7 /WIZEME LT CutkZ 2 LiAA, ZNOHEEETHI LT, BEERIKE]
VAT AEER L ETIRENSMHD, EEKRO CuRIT Zn A v X952 L TEOMEMmE L7z
D7p L 10 BIOFMENATRECTH -T2, BEITN 1.2V TLEL, #MIHIERMERN 9 mA, FHE
DI —1 UEEEDBK) 82 % T, EHLNVOMREE R L., BITHRETHRETH 77V inb 0
BHbL2RL, BN —F—b RETHDL EHPI LT,

KRB AT SOOI AT > 72, BAOILBUISA A Tide<, SO 12X viThihvTn
D AREMEZ R LTz, ZOHRTHEEN D OFRFHIAZTEEN T LE 9 NalXEMBEEIOMREIZILZ D
7o. Na'Z G £720 AlgZn 777V, AlgCu ZVEAERT 28 LWHIEZ RN LTc. ZOEME 7 LV OE
BHEOEBEIVIZ LY, BEANSEIN TN ESGED & TERDEREOS BN END.

5. ZE XMk

1) T.Hosaka, K.Kubota, A.S.Hameed and S.Komaba: Chem. Rev, 6358-6466, 120 (2020).

2) K. Kanayama, S. Takahashi, S. Morikura, H. Nakamura, T. Tezuka and K. Maruta: Cobustion and Flame,
1-12, 237 (2022).

3) K. Uosaki, M. Watanabe, K. Kanamura, S. Nakanishi, M.Tatsumisago, K.Takada and S. Ye: J. Phys. Chem.
C, 22865-22867, 127 (2023).

4) RS, A, WA, IR (2024) HA®JE 2 2024 FRBEREAS @i - dme/dk
RAL =t v g L.

B HME, EHEBEKRK 2017) == LEMO —REMA~DORZR F W,
https://gakusyu.shizuoka-.ed jp/science/sonota/ronnbunshu /h29/173109.pdf. (2024.09.05 [}]%)

6) BT MMETREE, TAXUBBEOBME LIS, 65,444-448,  (2009).

7) JNFHIEGL, IAZETS, THHAILRR: A A LFREE, 7X@ L0 LA m Y —, 108-114,2(1994).

8) Large Electronics Limited: https://www.large-battery.com/ja/blog/coulombic-and-energy-efficiency-with-
the-battery-explained/, (2025.01.19 [ &)

29



OP-06

A 72 BIERICOCERNC K D U F U LA A 2 DERIEDBHFE
FRIENFHAE TART  #dbmEe (R KE )
o REFELU - oA B - WHIRT - BEMEE - 1EfRfES - /NEE— B

(W 7Emi2E]

Lilx, TOoFRAE»SERE LTELLTWD, — 5T, EEEIZR LI, BAIZE> T
L7, LIEUIEETH L, £Z CLIEIRAZ B L2, ZelEsmR2nizd, £73
5 7 PR CRIEIER &2 BIE LT, RESISOFNREI D B ORINB S 2B L, RE &
TR BT DGR Ly =a/b(1-exp(-bCx) % B H U 7=, Bim L EBRFER CTH 2 BRI O
BREROEERE R>0.99)2157-, £7-, EMELEHZL TH, KIET 5 Z & T[Na]=229.9 mg/L
%2297 mg/lL & L CHEE CEX 72728, 2 SRIEEOANEE B T AT X D E R L2k
AECE 7o, ZAli/NURHEEE RO TY F U LAY A 7 VBGOHEBEBY CORMMBEIFRCX
Do

English abstract: Lithium (Li) is widely used in batteries due to its utility, but limited production and reliance
on imports make Li recovery essential. To address this, We built a low-cost flame photometer (<50,000 yen).
From flame emission intensity, self-absorption was observed, and a calibration curve (R?>0.99) was obtained
based on the derived equation /o5 =a/b(1-exp(-bCx). Even after electrode replacement, calibration enabled
accurate estimation of [Na*]=229.9 mg/L as 229.7 mg/L, confirming the effectiveness of Gaussian integration

and two-point calibration. The system shows promise for lithium recycling and educational applications.
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1. & Bl

UF U LIZOFAENLEMRE LTERLTWDS, —F T, AEEIIR S, #AICHE
STWAD7D, UFULENITEE TH S, RBEEOEIBEKHETIZY F U LA 4 EROD
BT 61%DTH Y | FFETHT THITo TRV, 22 CTUF U ABEIAE BEF L7223, ICP %
KA IEE T TH D, FATHIZE DR S HIE L E TR ER TROFIRGR 2 22 U ¥ 23
HTHD2IZ b, £7 5 HHRN T, ROFIRFE 2T L 22w/ RHR O 5 2000
EHEBETLZ & L,

JRPR & 72 D REAFNE, SR hEREEN G, EREIRBICERTHERIC, £LD2%ETH
Do L3L, B LERALEHT 5 F TORK FICEEIREDR 035 5 H481%, Mt
SNTFD, BEREOR AL > THIRIX (BEWINIE) Shd, 207, KRE
0 mIREFETIX, AT EOREBENMER T T2 Z ENTRI L, BICHELRERED
BIfR & BRI & > TRERZ B L7220 TIXA RSN 725, 207, TfThf
JETIE, BMEREZMEORERE LT —REEK y=ax VT, JERM % Lit6.93-
34.65mg/L?,Na':2.30-115mg/LY & LTWD, RBIETIE, 7L h_X—LOEAIZISH L
72 B I Z Nk L 7= 36808 OBk & U CHEGRROEH U, IRFAEPH A2 TLET D & & biC,
B AR S RO E ST E iR A M EZ GE T 2 Z L 2 ARV E LTz,

2. G
H W & ek U7 a2 8T 212 H 720 . BT SEIRE Tobs, FRETREL,,;, B WX
SR, By R K1) 2& %25,

dlobs - dlemi - dIabS"'ﬁ 1

BIFTEIN,, S U727 4N*, FhEt =0 = N*/N,, Wrisif&dH 7= 0 OWRIGRE e, WINGRED =
0Ny, 3 a, e ExLT 5L, 11T 2 & LTHRED,
dl,,s=ablNydx — oNylypedx... 2 2

X2 & 1 BRI E S R %%+a%hwqw%kL,@%%@MMM=O&LT%<O

Iops = 2 (1 —e~7Mo%) .33
X3BLOVIREEC =~ Ny, FERWRIEAREA = aT‘e = const., FENWIEEB = ox = const. £V |
et X4 L TEHTE S,

Iops = A(1—e 8¢ .4

N4 2AZER L UREHERNE LTHERE D,
C=-1/BIn(1—1I,,s/4) ...5
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3. HiELRER

Qﬁﬁﬁﬁﬁﬁﬁ\M%%@,mD%%tyﬁmﬁwﬁmu~
C12666MA(Hamamatsu Photonics f), 7 A Z =24 )L (1W), =2 .
F Y333 pF), EAA AN YT U—( V)72 5,

BEST DI TF UL 7 M) UNERIKRIC, NEEEDE & L
THEE S U U A KNOsIEIR AN %, B2l L7, =0k
KB L REAEEFLE ST, HBONTEHEART b :
DO RIZ I REE, FEXBEICLY A A IRELZHEE Fig.1 Hand-made device
L7z,

gﬁégﬁ 1 *ﬁ%ffﬁ@{/ﬁjﬁkf@%ﬁﬁ@jﬁgﬁ
HEAE D 57 A LICH(L* = 0, 1386, 6.93, 3463, 4331,

69.3,173.25,346.5 mg/L), #ift7F kU 7 A NaCl %30 A}

(Na* =0, 1.84, 9.20, 46.0, 57.5, 92.0, 230 mg/L) 4.0 mL ;2'5 ,

& KNOs (K =156 mg/L)1.0 mL DEAW 5.0 mL % %2-0 +

L7, BBHEHY 0.0SmL ATEAG, MAETRNE Tis| S

Li*(671 nm), Na*(589 nm ), K*(770 nm) &, Hl30 e 2 P l,i*{/ kT =
HEOLVK, NoK & LCPEBEYELS 3 BE L, o0l
HImAGL YIS E, NIl BECEY, S O_OOF" 1020 200300400
Arie:1.27, Anas: 3.35. Bri+:0.015, Bra:: 0.008 21572, Concentration (mg/L)

Fig.2 calibration curve
EEr2 2 plEXx VTV —va COFHEOREE

BRSO EE R OB A7 28T LU b DITHLY # =

A, HERMFEEFE L,

41 @ Additional point

459.8 mg/L,
FEIEIR & LC Na*: 91.9 mg/L, 459.8 mg/L iRk i °
Lo S8R 1 LIABRIC, FOLMRIELE NaK & LTI | 229.9mg/L
PRI BIE L, 22 505 Aner: 6.87, Brar: 0.00184 1=2.366

2187, 91.9 mg/L

2EEXRY Y T L—2 g VOWKREED =D, LT T m m e %
Na': 229.9 mg/L @ik A di8 L, FIME L NaK &

L CINEREEHEI=2.366 Z @ L 7=,

Fig.3 Calibration

4 FE5
FEBR1 LY, RIREFEBICBNCTYFUAOER T NI ULALY HORNOEERRKRE WD
& DR 7= (Fig. 2), BN 2) & Fig2 OEBRAER LV | IRERE(R?>0.99)7 B4F TH
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L2 EMbEYENZ D, ET Fig2 LV REROA 2hEIFH % Lit:1.386-138.6 mg/L, Na*:1.84-
230 mg/L (ZHE3E T & 7=, [ D P 3252 Tl Nalo oW T B o A 2h#H 2 1.83-920mg/L
FT R>099 ZHEFF LN OIBETE 2 Z LA MR LTz, S OICEREFEBITINEEDE
(ZFEM 72 72 D T2 D BRI E SR 72 5,

3 Gaussian Peaks (Auto Center Fix, Narrower Widths) + Background

EBR2 L0 BIER (Nat91.9 mg/L, 459.8 o
m@/L) 73587 Aas: 6.87. Brac: 0.00184, = oo,

Background

EEY 770 (Na':229.9 mg/L) DNFBEE e
Y1=2366 B L O 5 205, Na=229.7mg/L

ézowo
EHEE LTco BED 0.1% U T THDL Z &y
5.2 FIEILLDF Y V7 L—v 3 VO “ A\ .,.J'\,_
éﬂzi)‘)\"@% 7‘: o 500 550 800 650 700 750 800

wavelength (nm)

e = D RS b e S O S £
ST BB SN D 0, 6 Bk L 5 2 HHR
(7B A7 RV TE R, 20RO T ABEKICL D7 4 v T 4 v TR IOy
77T v ROMIE, HUARESCL DNEIEEORELHEESTHZ & TRHEZRmD DL ZEMN
T&D, ZO2HEFY U T L—y a3 VORGEZIIA 7 Ay &AL,

Fig.4 Gaussian fitting

5. fknm

MEBIZL > TREFEDORVWRARISEFERT HZ LT, BERELEZHIREIZ/ NI L
12cmx 3emx 6cm DO/NEE 700 AT, JIEIL 145 TE D, BBV 703 0.5mL UL T
MR DHZENTE, £-HOWINZ Nk L-BliaNA 8 U, ZRAICHBEELZZ & T,
FEATHFZE L 0 & Lit:1.386-138.6 mg/L, Na*:1.84-920 mg/L (Z R EFREHIPH 2 HiE & 7=, & &2
ERIR OO BN EICHNR2NE )T Y U T b— a V FikEM Lz, ok
DORIFRHIETE D2 ENnD, THO L VYA 7 V8, - BB COER L, £ Hm~0
REAPHIFF SN D,

6. 3 ik

1) B4, T U LEEMENIREEYRIRE (BF1 5 FEM)  (2024)

2) M B, BEORISEZ AWK F DY F 7 A A F RIS, mERKFE LY
ERACEE Vol. 1 (2018), No. 8

3) M KFDFT MY DAL F L2 EDL I L TERET D0 LT & HE,634),2015)
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AT 7 AIR—TEGLDRY T AT JABRHEDO R L B 5 R
Kz SR (BERMIFFTER)
OFITFEA « ONIETHE « OMEFAELE « PRI - K% - AE%E"

[(FAZBIE] Ak RY =T LT L7 4L —R(ELF PET) 228 D~ A7 7 A /83— fRsh
FIEYDA T D, MM 22013 PET 25035 THEMIE 201-F6 #RaFE L R MER
fafE PET MRS nZe& it L CTnd, £2C, 201-F6, KT2440, VEEAIEE O P23 (230
Rhodococcus pyridinivoran DSM 44555 OFMEE 1 Z DAY =R T )UAHHE D] ) 1 D~ w2 H o] ) 1[0 b ep
THfFCELDMIFFELT,

BEEHiHRC 201-F6, KT2440, DSM 44555 OFMIFEIZEL Y E2Q2-E Furf T /)T L7 X F— K

(CLFBHED)2NE/ (2-B K% xF)) T L7 L— |k (LLF MHET), 7 L 7 Z )Lz (LU TPA)
(RS, T~ Re, 1D, WEHERD ISR Y = 27 Vi A2 AN, M Z Nz 5 & orfiRe
D TPA WARL LTz, FHTA R ORI C TPA SRR LTz, ~A 7 17 7 A /3 —{5
DxFFE LT, 201-F6, KT2440, DSM44555 Oifffli 2552 LBREH SO D~ R 11 SOHFHEDJEIC
BHFIUIRY AT VT 7 A N—DGfRIFIATE 5 Z L dbhoTz,
English abstract: - Microfiber such as polyethylene terephthalate (PET) from synthetic fibers is severely
polluted without decomposition. Professor Shosuke Yoshida and others have discovered a soil
bacterium strain 201-F6 that can decompose PET, reporting that both amorphous and crystalline PET
can be broken down. Therefore, we investigated whether polyester fibers could be decomposed by
bacteria such as 201-F6, KT2440, and the marine bacterium Rhodococcus pyridinivoran DSM 44555
that was close to P23 in river sludge as well as in river and marine sand.

In the culture medium, BHET was decomposed into MHET and TPA by the bacteria 201-F6,
KT2440, and DSM 44555. When polyester fibers were placed in river sludge, river sand, and marine
sand and bacteria were added, the decomposition product TPA was generated. Especially in sludge
and sand, a large amount of TPA was produced. As a measure against microfiber pollution, it was
found that cultivating bacteria 201-F6, KT2440, and DSM44555 and applying them to the sludge of
polluted rivers and the bottom of the sea could be used for the decomposition of polyester fibers.

(FAFERX]

30°C /% arR—4— HPLC
EAEE — MHET. TL2%/LE (TPA) D& H
RAFDYa (HERIR) ¥
AT ) b= @
(& %12) . - S—
1) BHET®; —A O\
(2) RUZRF Lt i
B 201-F6 s 2 \RoF
(_psiiseg ™ meMy a \
R ; h Ry
=fA7323 20,50 mLYUTLE |:i>\@§ = La—
MHKBREANETIr—4—(KMTRA) EDHEEE AD REEE o—

1 #EIZX S BHET & PET O4 & & MHET, TPA RHE O SX
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1. B & B ~A( a7 I2F v I OIS~ A 707 7 A /X—{EYhSTERE B S, Pk
WAL To~A a7 7 A/ N—F, PG GBS D, — B9 0T CHBHEDTEN S 727> T
WL ABERER DR LIS TN, 2016 4515 NG 23 BImREED BRI = F LT
KL —h(LUF PET)(ZIHYLS - HERE) D . HESNE A BRI Ideonella sakaiensis 201-F6 #F&F [,
L. FEfEd Ik PET 20 CEDT LG LT Ok 1), 512, FidklE PET THOfE &5 *
T LA LT Ok 2),, 2021 4F Werner H13 KT2440 KROMIE ThIEREAME PET 20ff1 7% S
LA U Ok 3) . 2023 4 Guo BIE, YHERIE O Rhodococeus pyridinivorans P23 B3 A1 201-F6 #DEF
BRI 1% PET 00255 L HEPE PET P50 MU 5 7 (Sl 4), TSR Ot 1)
WZEBE/M 201-F6 £, KT2440 £k, DSM44555 1 (Rhodococcus pyridinivoran P23 \ZUT\ EFENE) OFHEE
2B L SRR AR ok S A 7y —t o 2 — (DR NBRC) IW AFLEEE LT, [ZnHo
U ANE SRE < PET 43 fifl%5% PETaseX° MHE Tase 45> TV \AD SRR T 5728 PET D43 iR
HREIARD BHET 23S CL TPA 2VERCT 5731 ~5, ]

@ ~A7aT A N—{HEYRO T TR T AT URER 201-F6, KT2440, DSM44555 OAE T,
T HEED RO GO U 7= S TR IS S 75700, [ 2T, BRI NGO MR CE R
HIRRA S I AT UTRY) 2T /U2 R CE DT ~5, |

2. Ak pH 6~9 OpH &% 4.0 mL. 1.6 X 10 mol/L. BHET 2.5 mL., YSV EZ#f1 3.3 mL & FRijEEE
L7-#0EE 0.20 mL %2 20 mL Ho 7 V& ITIRALBHET O 4.0X10° mol/L), 7S A Vot a1L
oo U R — KT =0 AEIFIARIR (R COROZERZ S T-0) 2 AT T > ir—5—
OKAETRAD IZATL, 30 COALFa—H— ([EEFER) [ — MM AN (X1/4),

HeH %, 150578 (12000 rpm 5 min) L7z _EEAHEZE HPLC(774 5C18-AR-114.6mm 1.D.X25 cm
40 °C. IABfERAZ /—V 30 %/ 60 mM NaH;PO,, HiPO, 70 %pH 2.0, #&H! UV 240 nm. J#E 1.0
ml./min) © MHET, TPA 23MERKT %7, ~o L a—& — (BT LR4100, 3% 30 cm/h. Range 2.0
mV, 5.0 mV) OFLEx A CR O RFFRFR L — 7 Omifaz il ~7- (X 1 £).

3 FEREER

(8F%2 1) BHET DR

(BAZE 1-1) YSV i&ith, PUARDER TR ) LEEERFPTO 201-F6, KT2440, DSM44555 (2 X557
< FEBRZE > 0.050 mol/L PU7RT R R 2dEER R (pH 8) 4.0 mL, 40 mg/1.(1.6 X 10* mol/L) BHET
2.5mL, YSV £2H#1 3.3 mL. Bif& 0.20 mL % 20 mL Yo 7 VR IZIRE L (BHET O 4.0 X 10° mol/L) |
NAF T Z LT, 30 CDOA L FaX—F— |l —EH AN, BB, 0B 7= B Az
HPLC CHIELT=,
< EERERLELL>201-F6 . KT2440, DSM44555 DEHRIZED ., YSV H2H0T, AEDRaET 51204
T, BHET v —2238 L MHET @t°~g@%;%‘g]ﬂbf:o TPA DY —7 D320 T223, i@ DI,
PUER2), BHET "% MHET = TPAOSBEBEIHRT oM
7z, BHET OJgb & MHET ORI ERIEL TODA3, MHET OJ) seemsmmyy 2 o
L TPA OBINEDSHEL TR, TPA X CIIARZE THRIC )y wer <S&b 02
fiRdBA8, HUEVE (pH 8 LILL) TIZZE Th D= TPA DIEENRTETHA 0
L72EB 26005, 12720, AERKLTZ TPA D3RO L7zDi, MIEEIZLD gy romemsens
RSN T EBZ HIND, ZDOTEND, TPA bIEIZELD RS i=LE 2 bivd, A RlGELT- 201-
F6. KT2440, DSM44555 (Z PET 43 fifli#3% PETase° MHETase 25> CWAZ LD R T T,

-~ 7 1E )
o A -~ &t 3 8 7
§E @) g2 il (B) s il . (©
zfl , . SN . 9 .
T e ] :: N z 8 g A B
!LI 1 4 - b i a - I{I\ 1 -
0 el il I ‘!I_I b 2 H 40 4 ey
Y mlﬁ g :El;msa)ﬁ E o 1 2z 3 4 5 & 7 o 1 2 3 4 5 & 7
201-F& Y8V a
i KT2640 YSvile  @AEB(E) DSM44555 YSVigik #A&B™W(B)

« BHET 4 MHET = TPA
EHE e pHE e BHET & MHET = TPA PHE8 @ BHET 4 MHET = TPA

X 2 BHET 0 YSV #&ttheparkryig+r)ro LB ER D TO RS TPA DERBOBKF
(A) 201-F6. (B) KT2440, (C)DSM44555
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(W 1-2) YSV i, PR B3R LABERPTOHED pH &EFHE

<FEBRZM>0.050 mol/L VU R R AR (pH 6.5, 7. 8. 8.5) 4.0 mL, 40 mg/1.(1.6X10™
mol/L) BHET 2.5 mL., YSV 54t 3.3 mL. % 0.20 mL % 20

@ 6.0E-06
mL Y 7VEIZIREL (BHET O 4.0X10° mol/L) | LA ; — . 8
TR SR, el . ¢ B
< EBRFERLEELSTPA O 5.0 mg/LB.0X 10° mol/L)DE & . 2 ‘
—JES, TPA D1 B DARGEEZ RO, pHIcoy 5 . s )
TIE 201-F6 | KT2440 OHH#ECid pH 8 ¢ TPA DA RkE I — pH
FEDNED 7203 WEEMED DSM44555 OfilikILpH 8.5 T ©201-F6 AKT2440 MDSMA44555
TPA DAERGEE N H)-T= (K 3), 3 TPA £RGEEDPH &k

(W% 2) RYTRTILE#ED R

(FAZE 2-1) YSV it

<EBRENES  RU AT /LERHE (3.0 cm X 3.0 em) & 0.050 mol/L PUART iUy I
(pH 8.0) 4.9 mL. & YSV 5z 4.9 ml. S#MEE 0.20 mL & 50 mL >~

JVEICAIL, BUFRRRIC IR 72 (B 2) BH 2 RYIRTIVEHDSR
<HEBHREREBE > RUTRTUEHMED TPA MR AR il

L7z (X 4) o ANEAMC T ISR D 53 I PETase X B 1oeos | « o
MHETase |2 E0RY = AT /LD IR DS I T LB Z B0 Famer} ¥ w °

%o 12721, KT2440 & DSM44555 Tl 3 H Hx5, 201-F6 TlX —— . x B

8 H DB LT, " eaeme” "

K4 #BEE¥E 201-F6, KT2440, DSM44555 (kY AERLLT- TPA
(A% 2-2) ~AFOfh
<FEBREAE > 50mL Yo VIS DO~RE% 10 ¢ AfL, F O ISR =27 UAK#E (3.0 cm X 3.0
cm) Z AF L, B 0.2 mL &2 AdL, £ _EIZSHIZ~R1 10 g 24t 7z, 20 EIZ)I7K 4.0 mL, 0.050
mol/L PURT )N 2R (pH 8) 5.0 mL % AdL, LA T[RRI SR L7~
<FBRRERLEZLR S AR O SER T, ~NuD_EIZ AW S TPA MBS, ofsni-z&
DIEERET-(12 5., 6), MO EZHIODFE R (K] 4) LR TR D _EOIRIKIZU I LU T7- TPA DJEEEIE 201-
F6 OpE 10 5Ll E7E T, ZoZ i, ~F

1.0E-05

I SRISM T PET 75 fifl% 32 PET 2 trkam Ohm o 80E-08 |
ase’® MHETase M5S0 T WD EEE 5 -?f,,"’\?:’;ﬂmm 3 60E06 | . .
ABNB, 2L, 201F6 TIE 4 A, zaf P Foee| a4,
KT2440 TI% 2 AEDRAIBET, Thb 2oL, | . s I T
HERLT= TPA OIREEMNILT=, - 55 : EA8 %A
o:ﬂ:ﬁ;le 10(12}; RYZATILEEO B ANlOAFOR
- ®201-F6 AKT2440
5 HPLC (DECERAAHK:201-F6. 6 $EBEKLE 201-F6,
(B 2-3)fbeh 2 B#%. 9 HEOE—IH TPA KT2440 |2k Y&ERLT- TPA

<HEERZME> G-DENEY  50mL Yo T VEIS) D% 27 g AL, 0 HITRY AT Vil (3.0
em X 3.0 cm) & 201-F6, KT2440 O EENHEW HUZEERIR 1.0 mL 2 Ad, SSISJII A=, 20
IZi)I7K 4.0 mL., 0.050 mol/L PUARTfEF- R AE K (pH 8) 5.0 mL Z 0% . LA R R/ 2 Ea L
77

(3-2) #BRY 50mL Y 7 WA IR TOIYE 27 g AL, Z D _HITRY AT /LA (3.0 cm X 3.0 cm)
& DSM44555 DEIFMHED LSRR 1.0 mL 2 A, Wakte7-, £o Ficifik 4.0 mL, 0.050
mol/L PUART RSN 2EE R (pH 9) 5.0 mL Z0%., LA R B EE LTz,
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< FEBRAERLEEL S WIS YRR T)D TPA 2302V EiEE ChREn = (X 7).
A HSCHERD Tl R ORI PET 7% sE PETase<° MHETase 23S0 d W\ \2b
k\ %EHGC(J;%J\%%*W: TPA 75369 muml' 201-F6 1.0E-04

DOHDOEHRI S v, P OH .-,f 1 o J 80E-05 | . .

HiCoafEsR T e 30T | ™ & ]

FEEE o7 EEZ NS, T2 2. ‘&"gﬁtf & 2005 | . "

72U DSM44555 (31,  § g |rRmKisu0 e - ; . ,5

KT2440 1359 2 BRI TPA O~ o lmik | mevws #8a%(A)

TREDSHA LT (K 8), S 1 RYIZFLRED SR TN B BB
0246810214 4201 Fo(a)IITS) AKT2440GIT) BDSMAASSSCR)

7 HPLC OREERMME 201-F6 (28D 18 B 4 5D1ITH g g 428 s

- . 9 BEBBHHEMNA G 201-F6 &

4. faim

1) 201-F6, KT2440, DSM44555 D128 BHET 23 MHET 4% T TPA £ CHRSNIZZEND, 4
[ FRMERL7ZEIRICIE PET 53fifl#%5% PETaseX® MHETase 25> TV DI EN R T&E T, kLT
TPA [ZHEMI TRZIE T, PUARYIET N IEETR O LM ERSR CHINA AR RS C& T, 7272
L. BEDRET D& TPA A L7228 n, ATz TPA BEIRICEV RS- B 2 Hid,

2) 201-F6, KT2440, DSM44555 OAHEIZLOERHL, I O~R e o)) 1) i TR = 27 Lk
135 TPA MERRL . RSN DT ENHERR CTET, Wb A S 201-F6 D578 KT2440 &V TPA 75%
<ARLTZ,

3) R O~ a S, VTl mIREES TPA 23R, ZOBIRIE, [ OMfust
(2SI PET 4354 PETaseX° MHETase DYEFIZEY TPA 23R 2GR 5)] 2L, )1
D~Ru )Y, HERD TR D PET Z0fi#i#se PETaseX° MHETase 23S0 W EE RS
N2,

4)  201-F6, KT2440, DSM44555 ZIEFEDDHLARM T T, BRFEDRNKMF T THRF TS oMb
PR CThD, ~A7uT7 7 AN —IHROXIREL T, ZODOMEZ B LERBEG YOO ~R a0
FEDJEIZIR G T HUIRY ZAT VT 7 A 8= D RFI TEHEE 2 HND,

5. SHDBE  1HEKkD PET 73 A2V FET, R R —Z MR L A 23514
M 27E | maRb-mEam VO MER D5, MEEZ W AV A7) WTEZTERRL T
W, AR AR SR FVRBREE AR A DBE PET & TPA IZ/RL | [BUL- 5728 OFARBAFZ A
i, PETase <° MHETase O, ~NEoWbO R, ATV T AV DIEE, FKESROPH 728 D
R~

6. BEE MO NN T, KBEEBANIRS &2 — A - RIS R e e = R D
FiAE ERARICTHREL QU2 e, BALHL BT ET,

7. SEXHE

1) Yoshida, S.; Hiraga, K.; Takehana, T.; Taniguchi, I.; Yamaji, H.; Maeda, Y.; Toyohara, K.; Miyamoto, K. et al.
Science 351 (6278): 1196-1199. (2016). “A bacterium that degrades and assimilates poly(ethylene terephthalate)”
2) Yoshida, S.; Hiraga, K.; Taniguchi, I. ; Oda, K. et al. Science 353 (6301): p. 759(2016), Response to Comment
on “A bacterium that degrades and assimilates poly(ethylene terephthalate)”

3)  Werner et. al. Metabolic Engineering 67 (2021) 250-261. “Tandem chemical deconstruction and biological
upcycling of poly(ethylene terephthalate) to S —ketoadipic acid by Pseudomonas putida KT2440”

4) Wenbin Guo et. al. Communications Biology 6, 1090 (2023). “Biodegradation of PET by the membrane—
anchored PET esterase from the marine bacterium Khodococcus pyridinivorans P23”

5 HEHIE  MEORI=F LT 72— MU EZDIEA | NAIST Edge BIO 2023.03.01
https://bsw3.naist.jp/bsedge/0010.html (2025 4F- 8 A 25 H %)
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BRERRICH T HERBET
18 F RN I 4 221
OBt - OfiftF
CEREY

ren R EE VAR C ORRE AR TICEEM 2R D MR EEAIR O BEE A A E LEEREN D DO X L
FHER LT, ZOFRMENO DAL ORE SR LUNAE LD HKOBER, mIEEER TH K
DSEOARORRE AR L TERETo7, TORE, ORRERK CIIEEOET L0
ERMEFFOTHHITHZ L, QO THROLNTCERLBEES F1b O Fu ¥ U oI
WD EVIRIERFD ZENTE, EREBERIZBVTHARY LB LWEEE SR T O
LEEDZENTET,

English abstract: Questioning the freezing point depression in high-concentration solutions, we measured
the freezing point of high-concentration solutions and confirmed the deviation from the theoretical value. We
conducted experiments with the aim of exploring the magnitude of this deviation from the theoretical value
and the causes of the deviation, as well as discovering a formula that applies to high-concentration solutions.
As a result, we obtained the following hypotheses: (1) In high-concentration solutions, the freezing point
depression is proportional to the constant specific to each solute. (2) A correlation between the number of
hydroxyl groups and the freezing point was hypothesized, and a new formula for freezing point depression

that holds true even at high concentrations was developed.

(AR EX] D free solution (water)

(::::) hydrate

O B = constant
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1. 5= LB
POVAIEE & Lol U CA T 720 iR B ORI Tl BEESNARE OFEEEICBIR 72 < BB OWE R DE
BEAREICHH L TR 25 2 86N TEY, LFoX0) TrREND, L, —RICERE
DIRIRTIL, WERFOMEMERICL Y . HEOBOBEGRIIMRILARNE S TWD, 22T, @i
RIRIZE T B EEE S ORE & HRMEN DO X LG, HEZRRIKOIBIE, BIEETHEY L>AD
R EBMICEREIT- T,
AT=Km -+- (1)  (AT:EEE AR TE KEELEEART nE&EELRE)
2. Ak
(NE Mt G EEE S DR E
SRS JRE (60) Zaa—A (180) AZnm—RA (342)
[528@)] AEEEROEESEZHE L, KB NL->TND D &R 5.
1. 0.025mol/kg = &1Z 0. 10mol/kg F TOJRFEKIEN % 1E Il rmEe
Do D& TERIED K 20g (2% LT 0.025mol/kg 1272
DENTEEEEN LT,

nachAGL

0. WHIER A ES CHE AR MET 5, HEFH T, e ==
PASCOPORT temperture PS-2125 % fH M7=, PASCO ==
airlink ZFHW\TXY o 28k LIRS L 1 B 2 [|] : —7
?/E\IJL,:._E’ l/f:o ;'{u Py ! P N e e S A ™)

3. FREIEHELTCFHEZ I 7ICTry MY D, kixEetezeeriiice .

xi:'.'
[E5O]  E R ORRE S 4 5, 1 AR O BIE

1. 0.50mol/kg Z & 12 3.0mol/kg £ THD L3 DOKER  (JR3 0. 050mol /kg IR
#ED, — e

2. EBR1ERU LI ICHABBRAEES ChREERZRIY , 7
Z 7 =BT 5,

<KEERTOHATTE (HaE) >

L &WESITM < DTk LT R oA B INZ T2 Y
DO HAND, HEIEI-20°CHHTICR B o T AL S
NnNaHEHT 5,

2. E——0OHICHEE ANEOR LR TY T IVRIZA

Nz E 2 mBHT 5,
3. VU TIROPICHEAEA 2 ANBER LN LE —Ih
HT 5, X2 EBROKT
3 EREEBR

A = 163%+-0101 @ i

A = .157%+-99E03 @ RRE

0.00

A

-0.05
5 g
= - i
-0.10 A
-3 o *

" BREB

o -8
0 s 0050 0075 0100 0.500 1.000 1.500 2.000 2.500 3.000
& E/)LRE (mol/kg) 8T )LRE(mol/kg)
7771 AR T OPREDOEERE RO 7772 EiREETRIE T DR FE O ERE SO
B EAE & BRAR A B EAE & BRI

O%EB 1 ofER FEROD)

LR T 7 1 I3ER 1 OFEBRERTHD, 7T 73N E BT VIEE, KA EEE S 2R LT
T, A OEMRNFEBR THIME, B OEMPENEFAFET=1.85 & L& ZOMERBEOEELZRL T
o FER L0 FERIKIC I T HEE LSS TITERTOBBR AL=KE - n 206D Z & Rbnb, bThThS
NAHEIFHHEBE TCHH-DICLHBELEZOND,

O%EE 2 OfER (FERO)

LR T 7 2135 2 128 1T D IRFBAKBRDO ERFERTH D, EIREICRDITOIERE RO IR T

Bl EBERE L DENKRELS o> TN D,
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English abstract:  An aluminium-air battery is a battery that uses oxygen and aluminium in air. This
battery has the problem that a non-conductor is formed during the reaction, causing a voltage drop, and is
currently not very practical. In this study, I aimed to improve the aqueous electrolyte solution and make it
solid using agar and a thickening agent. As a result, a gel-like semi-solid battery was achieved by using a
thickening agent, and the voltage was improved and tended to be more stable than before
semi-solidification. However, the generation of hydrogen during the reaction created bubbles that leaked

out of the electrolyte gel and caused a voltage drop, which is an issue to be addressed in the future.
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&1 ERIOEMBE

B2 i) NEY
it A | 6.00 mol/L NaOH aq(25 mL) + %X aq(13%)

Eith B | 6.00 mol/L NaOH aq(25 mL) + 0.50 mol/L EDTA aq(15 mL) + %X aq(13%)
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2 ERIOEMAE
20 A

545 C | 6.00 mol/L NaOH aq(25 mL)+CMC-Na

¥R D | 6.00 mol/L NaOH aq(25 mL)+0.50 mol/L EDTA aq(15 mL)+ 7 /v ¥ % Na

3. WBREER
S
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BB EIOAIE) R 2 FF o0 T3, Wik T L. BERIRECl3doi a4, 7
k7 UREERD AIE FRYEIZBE 2 SETHFSE CTlx. 9,10-bis(piperidin-1-yl)anthracene(BPA) 3
WA 7 AIE FitEZ2 R > TV D Z e SN TV D DA, HEEZE S 9,10-
diphenylanthracene(DPA)ITZIAR H CHIHL L2 Z LN HIH TN D

AWETIE, T2 b 7D 9,10 f~DEAFLDSLRRI 20 S @ & ﬁ)/@?ﬁqj@?ﬁﬁﬂigg
HBLTWHEWIBLEOL E, NI EmWEEFD 9,10-distyrylanthracene(DSA) & TY 9,10-
bis(2-styrylvinyl)anthracene(BSVA) % &% L. oW 247> 7=,

English abstract:

Molecules with aggregation-induced emission (AIE) properties have weak emission in the solution states,
and they show strong emission in the crystal states. Previous studies on the AIE properties of anthracene
derivatives have reported that 9,10-bis(piperidin-1-yl)anthracene (BPA) exhibits typical AIE properties, but
it is known that 9,10-diphenylanthracene (DPA), which has a similar structure, does not quench even in
solution.

In this study, based on the assumption that the steric bulk of the groups introduced at the 9,10-positions of
anthracene is involved in quenching in solution, we synthesized and analyzed 9,10-distyrylanthracene (DSA)

and 9,10-bis(2-styrylvinyl)anthracene (BSVA), which have bulky groups.
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