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Influence on the Acceleration Effect of Slow Reaction by Shape of
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Abstract: Reactions on nanoporous electrodes are modeled by a one—component
annihilation reaction, and its kinetic Monte Carlo simulations are performed, which
follow that a reaction acceleration due to a confinement effect is observed in a porous
structure. Furthermore, it is turned out that a reaction acceleration disappears in
the case of cylindrical porous electrodes, and it is enhanced in the case of random
porous electrodes. In a simulation applied to L-glutamate sensors, hydrogen peroxide

reactions are considerably enhanced in the case of random porous electrodes.

Keywords: nanoporous electrode, kinetic Monte Carlo method, confinement effect,

L-glutamate sensor
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BB O SR T OPRE & EMROEE B A Z X 16, 17 1277
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HoOs DIISNT T NEZ I DRI E Y HBEL, RALICKWEWIRHERNS L. £2 T, 2
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Generation Mechanism of Dendrite in Electrodeposition and Control
by Pulse Plating

Kyohei Egawa
Graduate School of Informatics, Kyoto University

(2016 4 4 H 18 H=AF, 2017 4F 2 A 11 H3%#H)

Abstract: In the case of metal deposition by plating, particles which are
electrodeposited on the metal surface diffuse and when two particles collide with
each other, nucleation occur (nucleation process). A lithium ion secondary battery
is related to metal deposition. Lithium is superior as anode of the battery, however,
there is a problem that dendritic metal (what is called dendrite) arise during battery
charging if it uses as secondary battery. Since the dendrite is the cause of an
ignition of the battery, it is important issue that how to control the occurrence
of the dendrite. In this paper, we set three parameters which characterize the
electrodeposition: diffusion rate of particles on the surface and in the solution,
probability of the deposition, interval of ion supply. Then, we study a correlation
between nucleation process and dendrite occurrence in early stage of the
electrodeposition for each of the parameters. We also attempt to control the dendrite
by using pulse plating which repeat an ON period and an OFF period, and we study the
correlation when using such pulse. As a result, we found the following: First, if
the average size of islands of crystals formed on the surface by early nucleation
is large and the distribution spreads widely, dendrite hardly occurs. Second, when
pulse plating is used, dendrite can be suppressed by using a pulse with a short ON
period and a long OFF period. Third, when we use pulses which can suppress dendrites,
the average size of island in the early stage of electrodeposition is large and the
distribution spreads widely. In summary, dendrite generation is strongly influenced

by the nucleation process at the initial stage of electrodeposition.

Keyword: nucleation process, electrodeposition, dendrite, pulse plating
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1. &

WoX LIZEBREOMBIOERIC, EBOEEAKE L -HELUHEEZITIZ L THS.
HDoZXITBERD I LEEMD-ERNH L. BEIOL-ZT LI, BREE IO -XETDH
D, DoX LTEVWEEEATERNOZOWMEEZBILEZNT CTRILSE DL L THEE
HIZEOWEOHENEEZNH ST L W) FiEEiET. —J, BEMD- XL, ExAlo
flBEERIC LY, &R ETHESELHIETHD.

AMETIEZIDERD > ZIZBWVWTEZH2EEMHZIRICL TS, &RTHOERE
TRD L HIZ7b. T, BIRFTO&EBA A NEREEHPOEF2b0WVETLIND
ETCERBRRMEMICEETH. T LT EE LSRR Lot 3@ BEERE L2 T 5.
REILHH O BIR I3 OB L @2 T2 AR, 23T Tl Tns
RiFREICIRVIAEND Z & THEiMIET 5 (B E).

SREATENREDLDLILOD 1 DI F UV LA2REMDBHD. VFUVLMIREREIANESL
D, EMEMNMENZ ErbEmOARE L TENLTWD L], L2L, BREFER 2K
BHMOAHE LTI F U LE2Z0EEMAVEEA, BELHBEOMRD KL OB THER
DEBPAMOREICEET LM 1). BMEEKOEEEZT V RIA4 MEFES., T T A
FRRKELSKELESGA, BBEOE RN —X 22X EBHENEZ D AREND 0 RN
WCE o TR ATHZILIZR>TLEY. ZOBMRREANY F L2 REBDOREL
HFTHy, BRTITVF UV LLD EEBEXIREO/NIVWIRFEEYHEAIRE L THW LR
TWS. E->oC, TV RI7A4 MEREZHIMTZ 2 ENEBERALFTECTORERRETHD.

#E
—>

< -
mE €

1: VF U LEMET Y F7 A4 FOKSK

A a—FYIalb—ya VEIEAER, BREREBOMIEORNRFETHL. =
VA= R B A =V DORETEE LT, BINE T s (kinetic Monte
Carlo method, LAF KMC) DAL WHLTWA. KMC TIX T v & AU 3 — 7 CTIEBT
HEL DR fHE VI alb—yarydbh, LnL, AT LAOEBICK U503 720
&, 2FV, KFOBEEMUNGS, KMC TN ELS 2D, ZTHITRFOBENEZ D
ETICEHBOMBENLEL RO THD. ZOMEEMBRT D02, Phamihle
T HomiE (first-passage Monte Carlo method, UL FPKMC) A% Oppelstrup HIZ LY
B S 7.

HoXEDYIab—ya rEEEICTI O, FIEIE KMC & FPKMC &l &b 7-4
BATHOY I 2 b —v g VIEEEE L] 2L, EET TOMEBEN 2 KMC TRHE L,
BE LR FORMILE EEAERDO T o X% FPRMC THETHILOTH 5. AFFEITZ
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DHEERBEIE, T R4 MRAEREOMRIT & Z Ol 2 2% .

AW DOHBIIREL 220005, 1-2H OB BIZHE O &8 ER b oA
ETURTAMNEELOMBEERRIDZETHD. T RI74 bORIIEAROHIHIZH
NHEFHRIND., ZRERLEHERPIHWVIEET V RI7A4 FOEERD XD /NS 725 HE
MEELLTWVWEZZOLNDENLTHD. %”%ﬁm®@%@& ECT Y RTA4 FVREA
LRTWMNEZHW TE D L) ICRIVT T ORISRATREIC 2D, 2 OH D HBIE NV RE
MEMRAWET Y FI74 hOMHITHS. wa1i$%#t é%ﬁkt b7 W &
iR, BEMNEZOLRWVENIE, &BEm ALY ORI A5 %ﬁ#ﬁf%é &
W2k, EREFEHOLLIEALESRF~EBETEX 5. it, wAMNEZ 2WMICE TS A
FURENEL oo TG ~O A & OPEE S R &5@(,@0%@#ﬁ¢L$#%
HCTEDLIEDNYFRTED., TNHOHEANL NV RADHSXIZLDT VKT A4 hOMEHN
AREIC 72 D L b D

2 FTIX, FPKMC IZ2oWTOFFEMA#RI T 5. 3ETIEET VL ENRTA—=ZIZTHOWNTHR
R NNV RIZETAEMOER TS, 4AETHEMSREZLER, REBEICSETE LAY
5.

2. ¥BBHYW T T HILAK

2.1, HE

Z ZClE, Oppelstrup & [2]1Z £33 T FPKMC O 2 iR X% . ki 23t = 0CTx = x,
DNLEICH D ERETD. Z D& E, FPRMC DK T L TY ZLIZRD X S22 5.

. RrE2E L) REKQERETD. O, ok FIXEBENICEEZR0E I
T 5. Z OEBIXEIBEN ORL D REEAN ORI O BEE ST D & MR
TELZEZRETHED LT D

2. KFDPRZt=0Tx=x0bT7 X LU+ —27 &), FFZlt=t,TH D THEIO L
FoQiz oW\ b+ 5. Z Rt % gldim ke & 5. FPKMC Tid, )i ke &
EBHFBRROMN LGN pHAEEEHNTH T 7T 5.

3. KT EXx=xDLHEBOERIONLEDOSH HALEx=x~E /NI RBEEE 2 A0 L CEE
BEISE, vIal—varFlEt=t,HD 5.

4. x=x\FIET DR G AT 72 IO =R ET H.

5, ZOBBEAEMENEZ D E THRYIET.

KMC TiXX 2 ODER OO L 2T T AT+ — 7 ZEBEIZYIalb—2 a3 LTHE
RABIEIELOI2% LT, FPKMC TITHEMICET DR Z Y 7V 7 LK 2 AKX D
KEHIO X HICERETCHEES TS, 297252 T1 ATy 7 TREHOBEINATHE L 7
5.
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KMC FPKMC

0Q
2 : KMC & FPKMC o> W [

22. 7ILIJU XA

ZIZTIEHEVEMAETATY) AL E1TRIEDY AT AT+ 5.

1 RITTOEMR LICEZEORFDFET 25652522 (K 3-0). hIXEHf EE2T ¥
LU= IV TH. ZOLIRTIRIG-ZRATATATOT LT Y ZLFRD K
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Abstract: In science education, it is important to bridge between scientific knowledge and
the students’ real lives. However, some subjects of school science include the topics in
which the experimental confirmation or the real observation is difficult to perform in the
classrooms. Besides, students’ writings are highly dependent on how much they can utilize
scientific knowledge and concepts. In this study, we introduce a way of science book
reading, “Rikadoku (science reading),” using a book of Japanese archipelago to combine
the scientific knowledge with the real-life story on the large-scale geomorphology of Japan.
We performed the method of “jigsaw learning” on separate sections of a book that were
related to the junior high school science unit "the origin and the change of the earth,” to
learn and share the knowledge in a collaborative manner. Through the comparison of
students’ writings before and after the jigsaw learning, together with the interviews to the
instructor, it was found that the students’ practical use of knowledge was activated and that
well-organized knowledge was attained through the collaborated learning on the materials

rich in the morphological expressions.

Keywords: understandings with reality, Rikadoku(science reading), morphological images,

Jjigsaw learning, science education
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