International Advanced
aubs Energy Science Research and
@i Education Center (IAESREC)

News Letter

FIEH SR/

4 =mE B A

Apr. 2021

REPKREF
KERTFIILX—BFHER
EEERI ALY —RZERARLET L & —

BEB
N J

T A ¥ —FEEROE S A, FLDELT,
4 2 HIC PR ohin = 4 v ¥ —RIPRAE v £ — ¥, B coMRiEE 2l L s aiRE ST L, B
CEEEE LCRELE LABMER L LT,  SACORFEEBIC AN S Hk s D E L b, S
KR R R, T A X —REReR - Tar HEBLTCET Y,

ZOOM Z WA I HOKEF

F—tamEfrErcEL - B LEABRELEL T, BEWREIALVF -—2RENTRE LR
o ZTORWEEIAECHFX - TV F 4y aan (Renewable energy: present and future Mg 1 fR) b $HY4
v e T RFT JSPS ML R & LT R AR RY LTHEYVETOT, EZhTERLEBIRRBICEH
A FBRBHCBS 2R IR LT L7, AN SDESICE SRR

Birchgc, BRkeREL T3 KE 4 4~ = TAESREC 3 ME 4 b 3 — RHAFFER O JE R ISR )

O FEHEERE R K S D —oCTh B [V Fr=v ] % WZLETDT, EHIZXALLBHVZLET,
MR LTEE Lz, V7= vidiiik Ecid
BEOLWERFILAYTH L ICHBED O T, Z D5
BRGE XA 3% O M ORI — gD S
HRIFIHBHEA TR VWORERTS, 20X 9%
F=vhbDERT I AN A~ ERRE I AT
T, BRA B g ueE (G - dRER LA LB, K EAL
B OARSES) TRV HATE Y, FRICERE T
AT % s L 7 TR BB e s 2> & D WFFEIC
MEFHELTHED 9,
WE4E @ TAESREC Science Café T¥ iz fefit & &
T EE Lieas, AR OW T OB i 4 SRIA T
\ N i EEh TOms
C. HRE A FZXDOMFEDE L, F4H - KA 7 ETEORET
DRI T 2 B DE N WIEER O 7

HFE DK B RIZ
FENT-BREE




International Advanced
auiis Energy Science Research and
555 FEducation Center (IAESREC)

FEXEEN
4 e

REBKF

KERT ¥ —RIEHRTR
EfEEmT AL —RERARRET L &2 —
BhE

o /

News Letter # CE D X A, XU F LT, 20214
4 HicERSER = v F —RAREE v v 2 — i)
HELTHEMLLT LA EHBEETT, KPETEHER
B LR 2 AFER, =2 ¥ —FRARER = a v ¥
—ftha c REARYHEIcEL - LS 2 UELEL
7o DWHEHETCHYESL oSN —FEETT D,
—#F IAESREC ifi NIC T 4 L ¥ —RHEFZERI 0 FIR IR
N3 Bt CT,

FZAPMEERLHMBRFEOEET L &0 [HEih]
COWTIHEL TwE T, HE2rL LKHICT 5%
EWOFETTR, EBRICEEPCOBREERL TV
=op, BrhliivoznE I nd 2 Db, Fx
THhDBELIEOLRNT EIEHMY TF, 22T, ZAH
D B F R 7 — & fghr 2 A FLOEEHI 2 v, B
LTwiRodldrzHN T2 FiELIILH L LT,
Ehr2RBERENICHKI CLEHBL UL TV
T, Toflic, BT EREACETTE) O R TFE
DIFFRICHHEREL T I28, MEOHA L. Sl
FFfl A E X ¢ T2 & £ 9, IAESREC Science Café
LECTHRNT IR OB 22D LT A,

SAERRL IR HARGERGEREE LA 2 PR &
L7eREBREMD 72010, MESBHATIHELE L7,
ECh 2 EMBEE R WIHETSH., Hithos(fbe A
EOfinAVIIRELL, AEREREHCTLEZ, LIS
LRGSR D 72 & JEMUR EE 7 RT3 e % £ 3728, 1§
NTOIEENCIZEER D 2 T ERRE, EBICIT-
THTE ) IZole i, ML ~ LT O D5 & 2

T )

HELDLNERA, . BIPBRLKHEAETOHY £
TOT, INFEThPEPHKLICS o7z T &5, L
B ETHRBICHRTZ 2BRIBEY BT IR D 22wk
BoTwiEd, [QUBRICHEKL T I,

TELIIFRAWIGE 1 0 B EEfHEIC/E 2 2 L 3% WD T,
R 2BIcizfiBicEzhrdcnzZF3eELWwT
T, XALSBHEWAELETT !

SASES NG
A bb i R
(AFYR)

EBWE
DEZAE
(BE)



IAESRECYH MY RA7x

2019 fpex v IS L 720 =oAL ¥ —REEHIZRHE
BRSehs = 4 v ¥ — Bl E « ~ £ — (IAESREC)
AT VRAAT7 23, BMEOHT 2 D% KD il
DHE, REFEY TEHY T TMEIC2EHZD
AL EBTEE L, REFIZ, ho 4 <V AR
I IAESREC 44 =¥ 2 7 = sk < il a v Fic
L 2WEEZ T, B oLELE2REREIRTL
Too ZABPCHITEERL AP L FEML CTE 725 6~8
M2 VR 2o, AV o4 vERMT S ETHZ
TE7zAafREtEicowT, UMNICRde e CHE 7,

2020 4£ 6 A 26 HicfrbN7z5 6 [l H X, 2020 4 2
AXy vz —icE LI LzEHEmGE»E
BfRfEE L b, EEET BRI I NN F X T
FEEORT 2NN L CIHEE L, ooy [y
AN T 2 I TERRE L T/ 7272 Online Journal Club
. T2 —DODRICHVIGILEZLNE T,
ATV RAATZ7 &) EHB, 5% 70— v AWM
BROGE L TLOBEEL TR Z0ICdh, b

yutaka_i Mac

wiw

) §

o

Saurabh Jason (Old Student)

Welcome Event TRREL /=7 A Xb—F A FDOIRF

A = . 4
?“'? Duanfei DR

Online Journal Club Z%EH - TE I TWITFHEFZ T
BYLET,

2020 4 8 H 28 HicfTh 75 7 [\lH Tld, AR
@ McLellan ###% D i oo, Fhdfedt® & LT The
University of Queensland @ Simon Smart o4 % B3 & L.
1o COERRP# 2 AR E L7z,

2020 4F 11 A 27 Hicfrbn 25 8 M H Tix, SHFEHED
I VX — AT IER O FT B 22 2E 12 [\ 1 72 Online welcome
event ZFEML ¥ L7z, BELd L OEILZIFAGHED X7V
T4 7Y —FETH PRI S A L Peizhao LIU T A
. BLAOWMEICE TS F ¥ v AR T A 71D THR
LIHEZE L7z, /1 _XV IoffiofEoiciy, 74X b—F X
Y EERITWE L, HBEIZ. %242 Welcome Event (2
SN L 72 A T A L F =R HHENIC £ Db 5 Rl
A E 7z 10BICk L, BEfl»o% L g LT
V5 BINE DR T,

ST, v T4 vEMERERS SN FE L,
FE ke 2RIV IAALTEA v 2T 7T 4 7 RiGEE O]
REMEDS R A CE Z2mlic BT, AIEBIIC BT 3 ARRLF
Lotz BwEd, 5% b IAESRECH A TV 2 A7 =
EEEE <, TWge) [#E] TEFE] ofidicsnT
TFHZEG L L ZHIEL T E T T,

IAESREC Science Café - Online

RiT

T606-8501 SEBATEED
TERESHEE (I
S EeE 3F 301)
HERERZERE T5L
¥—RSmEE EEL
WIFLY—RIPMRK
B i—

TEL: 075-753-9117

NABAICHUAN LI



AW [hternational Advanced

Energy Science Research and

- Education Center (IAESREC) New Eq ui pme Nt
S

T—H8BA - KiFE - PFEUESRAT A
Zeta-potential & Particle size Analyzer

e . > JtiR I Light source : & i 713 #{kL—+H—/ High power
E*&ﬁ l specrﬂ catlons semicongductor laser g
> ¥ 3% / Detector : BB EAPD / Hight sensitive APD

Kﬁﬁ?ﬁiﬁ%’ﬁ ELZ-2000ZS > HIE&BH / Measurement range

> B%EE / Principle #1F1% | Particle size : 0.6 ~ 10 um

g | Zet, tential : -200 ~ +200 mV
#F 1% | Particle size : B)#93t#kEL % / Dynamic light g;i!)ﬁ : 2 al ROSER I:t s ps 107"‘
scattering method olecular weight :

Y — 584 | Zeta potential : R KB HBELE / Laser 4 F & | Molecular weight : 360 ~ 2 x 107
Doppler method > HI%e ;R E#E / Measurable temperature range : 0 ~ 90 °C
43 F & | Molecular weight : #8935 #EL% / Static light > % % E#EE / Measurable concentration range
scattering method $IF1E | Particle size : 0.6 ~10 um

+—4A L/ Zeta potential : -200 ~ +200 mV

Gz(1),G1( 1) : Secondary and primary
auto-correlation function(ACF)

+ Diffusion coeffi T G time

BEDORFIE. FFRIKEFELIZT SV EBBHEL TS, BRICL—F —% : Scattering vector d : Hydrodynamic diameter
ERHLIBIRONBMELL . M T FEC KM FROoYLEBSEES, S | [fowmmeonsun 1 Hiscostyofsoent
EOEDBMAT —ILEATFHEE TR T AIEICKYRFEIANROONET, (Colloid particie in Brown motion) Brownian motion of small particle

High power @ o

Particulates dispersed in a solution are normally subject to Brownian motion. The W‘: 0 ©

° G2(T1) = 1+a(Gi(1))? Gi(1) = exp(-Dg’1)
E*ﬁﬂ/ MEChanlsm d = kT ./ 3mnD ... Einstein-StokesD3{, %

motion is slower with larger particles and faster with smaller particles. When laser s - L

light illuminates particles under the influence of Brownian motion, scattered light 4
& &%
e

4
from the particles shows fluctuation corresponding to individual particles o ‘mm

& Brownian motion of large particle
APD(Avalanche Photo Diode)

. o g shiftvolume BRPOHFICESZENTRE, FHFIEDERICHCE-ERABMNE RSN ST
- ) . COBESABEENS>BERADBYE -t —4BHAROONET, BRABNEK

I EETIE, BRABLTLBRTICL— ¥ — K ERAL. BENBMEAKLOFYTF—

ey | lLaser TS BEAIEEERD 310, L—F—FyTS—kELIFERTOET.

00 S50

Zeta-potential(mV In most cases, colloidal particles possess a positive or negative electrostatic
M Calculate phoretic velocity (V)

Av =2V-n-sin(6/2)/ A _ lﬂgcblim;reﬁc WZeta-potential({ ) charge. As electrical fields are applied to the particle dispersion, the particles

A v 2 Doppler shift amount | > U=V/E {=4mnU/ ¢

n  : Refractive index E : Electric field 1 : Viscosity of
6 Scatter angle medium

migrate in oppositely charged directions. As particles are irradiated in migration,

«  Dielectric constant

scattering light causes Doppler shift depending on electrophoretic mobility. This
True velocity = of medium

(PRI yelacly= ENCmommess ockY method is called Laser Doppler Method.
https:/iwww.otsukael jp/product/detail/productid/92

https://www.otsukael
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Figure 1 Particle size distribution for (Agln), 4Zn, ,S, Figure 2 Zeta potentials for mixed samples of Figure 3 Number distributions versus size for
quantum dot dispersed in a solution. latex dispersed in an aqueous solution. complexions in Li,EMI, ,TFSI.
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Circular Dichroism spectrometer (CD)

H H N\ FIg | Spectral bandwidth : 0.01 - 16 nm
E*&ﬁ I SpeCIflcatlons A1)y g / Slit width : 1 — 4000 pm
L RR> R | Digital Integration Time (D.L.T.) : 0.1
BA %A%k E1 (JASCO) J-1500 msec - 30 sec
AF 2 RAE—F [ Scan speed : 1 — 10000 nm/min
> iR / Light source : 150 W air-cooled Xenon lamp CDZILR4—)L | CD full scale : = 8000 mdeg
> ¥RHi %8 | Detector : Head-on photomultiplier tube PMT CD%fiZ#E / CD resolution : 0.00001 mdeg
> Z§f %% | Modulator : Photoelastic modulator LDZJL AR —)L [ LD full scale : = 1 AOD
> R KRG/ Measurement wavelength range : 163 - 950 nm LD f##E / LD resolution : 0.000001 AOD

E* ,E E/ MECha nism (Lineadiiﬁl{izy:d light)

BHRIT. BETT SRS LHIBTEETHRICEEICREL TEHHEKRTT . BRARDORKICIE. LA
REZ ﬁ@l?étwﬁiﬁfﬁ FNTVET, ChiISHL. RBENZA > ERFEL (ERL) . XDED
ETICHWNVRBEA RS AREANARLETT (ERT).

Electromagnetic waves contain electrical and magnetic field components that oscillate perpendicularly
to the direction of propagation of the light beam. In natural light, these components vibrate in many
directions. On the other hand, in linearly polarized light, these vibrations are confined to a single plane (left
Fig., upper). Another form of polarization is circularly polarized light, in which the vibration plane rotates as
the light beam propagates (left Fig., lower).

(Cirsularly polarized light)

R ERIFELT. BREBODFOREARHOLAFERF URAET) ICREBEBIEDHLTHOAET, AFELE.

(st polerizst K BETTHRORNINL(BEAVMNL) OREMAEET AzEECELFET AREICEEEBYARE (E) &

\ AERYARE (E)DHY. ERREAIEHEL BAEDELVELEDMEEZRSENTEET (KR L), 54
/ ENELGLHEEDELEDMAERRELTT (ERT).

Linear polarization is obtained by passing light through an optical element (polarizer) in which the

e ‘/\\ crystal axes and the orientation of the molecules are aligned. Circular polarization occurs when the phase

r) Tf‘ N of an orthogonal wave vector (electric field vector) deviates by 1/4 wavelength. Circularly polarized light

W/ can be left-handed (E;) and right-handed (E,), and linearly polarized light can be treated as the sum of E,

- WAk and E, of equal intensity (left Fig., upper). When E, and E, have different intensities, the resulting light is

(Elliptically polarized light) TP o .
referred to as elliptically polarized (left Fig., lower).

A =& (circular dichroism: CD) (&, S EEMEDORIGERBEEIZHWLT. EAARLORIIDES
NEABRRTT. CDAEIL. R E LR A BORRRERT - oT. ZhoORIDEERELET . @ @

EAORRADRBDOEICKYZBBLIEARELEGY . COFFRROBREA_BHE(CD) EFV. M
ROCTRLET(ER), COBAXRDKEREFEEZTOVINIEDEAZBERRIML(CD ARTML) EFF
UFEY,

Circular dichroism (CD) is a phenomenon in which the degree of absorption of left and right circularly
polarized light is different in the absorption wavelength range of optically active substances. CD
measurements detect these differences by passing left and right circularly polarized light through an
optically active sample. The transmitted light is then elliptically polarized, and this phenomenon is called
circular dichroism (CD) and is expressed by the ellipticity 6 (left Fig.). A plot of the wavelength
dependence of this ellipticity is called a circular dichroism spectrum (CD spectrum).

(Elliptically polarized light)
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(Optically active substance)}
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Figure 1 CD (top) and absorption (bottom) Figure 2 CD spectra of Concanavalin A in Figure 3 CD (top) and absorption (bottom) spectra of

spectra of 0.4 w/v% camphor in ethanol. hydrochloric acid (pH = 2) aq. before (green line) perovskite nanocrystals (PNCs) grafted on silica helix
and after adding TFE with a ratio of 1:1 (blue line). in the dried film.
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