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Hydrogen Halide Oxidation Process for
Sustainable Halogen Recycling

Sumitomo Chemical Co., Ltd.
Petrochemicals Research Laboratory
Masayuki |KEGUCHI
Kohel Seki
Yasuhiko Morl

The hydrogen chloride oxidation process that Sumitomo Chemical Co., Ltd. has developed isan environmentally
friendly chlorine production process. In this article we propose a plan for a sustainabl e future from the perspective
of halogen recycling, in which by-product hydrogen halides are converted into halogens, and also introduce the

features of the Sumitomo Chemical’s process.
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LELIENE  Examples of various chemicals produced by using halogens

NOFFERE7OE X ICET Y B

Products Raw materials By-products Classification*

VCM PZ a C2H4, Clz, HCI, O2 HCI, H20 1)
0 Cl

ECH LN CsHs, Cl2 HCI 1)

MDI oon~«()-cr—~)-nco Amines, CO, Clz HCI ®

NCO _

TDI NCO Amines, CO, Clz HCI1 2)

PO OV\ Chlorohydrin, Ca(OH)2 CaClz, H20 2)

CHxCly CHsCl, CHzClz, CHCIs, CCls CHs0H, Clz, HC1 HCI, H20 1)

TiO2 TiO2, Clz, H20, C, O2 HC], Clz, CO, CO2 2

Si Si, Clz, Al AICI3 2)

Br Br

TBBPA O O Bisphenol A, Brz HBr [6))]

HO OH

Br Br

*: (1) halogen-containing products, (2) halogen-free products

100

o ceeo Brz0.9  ypres55.4)

o HCI(-95.3) T CO(-137.2)
_ 20 H20(-228.6) _
E 0| Nacicasan CO.(3944
g 00 | == =
5 -500
S o AICI5(-628.8)

-700 CaCl2(-748.8)

-800 o

-900

Gibbs free energy of chlor-alkali related
compounds

NOT > BOERIT

na sy y OESEFATD S5 B, Cles BroDBLE k%
U

1. BERORESE

COBE X FICOBRIEER. OEMBOEM. OB
fEARZDEMRLIZ KA b, ChidfbEmalEk
EUTHMZR M, @i, EEEREWZD, KE
AT 528D LTI 2205, AFERSET
HE SN AEMIZH 5,

BIGFRETIZCLDIEZ A IZH2& NaOHAEIA§ 5 7=
O, BEEHEOCLEZAPEL -WEEIZ, He& NaOH
DFAEG/NT VAT HERET EREND 5, T
FIlAE Hold i & e 348 OCP2MR  (Oxygen Depolarized

fFRILE 2021

Cathode = ODC) &4 % Z & TREMLS NI
k&KL L, Cle NaOHDO A% 5T, EBWEH

WEORHERICHANTH7TENCHRT 2 Z & 2
FEh a9,

BB OEM B L CEAKREOEMEILE TR
NaOHZFIE$ 2 Z L %5 Cha 8 T % 514l & &
> TW5, HBEROERMEICLEHDATH D,
HEBNIRIEBMON6HITH %, HeOFEBH D |
TMiaBHBAFHTERIANE T e 2Lk 5,
AL AR ZE DO BEMEELIZCLOIE A, OEIEYZ KD AT
HB7280, CLOFERK/NT VvV 2ADAEZ Z T LKL,
RIBEIZ L = 3L F —fHEZR/NRICH L 5 2
ENTEL-D, HBEMI D D X S ICHEEAMD
RVEf & 5T B,

2. REOEERE

. Brad B4 A+ v (Bro) EOE WL
DKL NIEAKZEZFH L CBr%2CLTigt+ s Z &
THENGE S5, BreOMHHTHEIZE T 2HBrid s 7 L
7 2L EEELE A 2 SIS WS R B A, 3 X M
TR BREAMRTENNT vV A EKL ZEIKT
HL HBr” 5 Bre & 83E 3 2 Z&% i3 i\, HBr 5 Bre %
B 5 5 LT TRQBE TS5 5,

2HBr+Clz2 — 2HCl+Br2 @

ZORIBIZIECLARE L & 5729, BIERE W
$HBr” 5Bre & [ $ 5 HEAEEh 5,
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NOF L EET O+ R ICE R H

HCID» 5 iEREREY 2 HMTICEAY 2 RIADENM
HClA 6 Cla% #3854 2 kI 36\ CTHUE T M
Fhin N T B HEAHIIERO®E MR 7 v+ 2 LI LK
ROMBRRL Tt 2 Th %, T I TIHBREEAMD
K ODCIZ & 5 MG Rk & 3R AL AR SR O i i e b

IZDWTRED BN ZFFIT 5,

1. ODCICXiEMEHR IO
RMEMIZHNTE, ODCEFAWTE HIZEIIHE
=AM 2 BEA T T b, Bayer AG.
Uhdenora S.p.A. (Uhde GmbH & De Nora S.p.A.DY =
4V I RVF v —) KU De Nora S.p.A. 1£ODC % fifi
AU, Bl %EKET 5 & CEREFRET
. BJIHE R & KM HIR T % 5 T s & 2l
BA% LT\ % (Bayer-UhdeNoraik)®, Fhifiids k&
BTOE%EA (2) 12T, Bayer AG 320034205 1
A « TV AE 29 FIL LB T2 i t/y DFEE

TV N EBE X B2 %, 20084R1C, thEO R T ¥
HXOTDI, MDI LG RAFERES121.5 Fit/yDRE 3
TV N EREHEE TS,

anode: 2Cl- — Cl2+2e-

cathode:1/202+2H*+2e- — H20 )

Table 2!1Z0DC% FIJH L 7= 3G E M. fEk OIS
. BLUORIEEMREOKRERTD O, WEOER
BT AR X NaOHD B pE S W 2 D FE X T
FOLE — A RISEIERTE T 5, BiiZODC A Iy
5ZLT. YABEAIVIEEIZETIA Sh, #Ek
DIFRBMRIZ LN 51238 LOoBEBR T AL F—%
B LT 5,

SOICEBNHEHELANNT 2 T av 2L LT, EF
22 A - T5 Y7 e D Simon 6 (XIFL K EE M A
N—=ZEL720DCT Y ZAD Mt & HE LT 59,10,

IELIEWPA Comparison of power consumption between the HCI electrolysis with ODC method and other conventional

electrolysis methods

Electrolysis method Major supplier Reactzg(r;)temp. Pow((i{rvsr(})lr;i}lcrﬁ))mn Cell zr\(;)ltage
HCl electrolysis with ODC ~ Bayer AG, Uhdenora S.p.A. 55 1070 1
HCI electrolysis thyssenkrupp Uhde Chlorine Engineers GmbH efc. 65-70 1670 2.2
NaCl electrolysis Asahi Kasei Corp. 80-95 2338 34
(@ 0 Purge
| g H20/0:2
: 37% hydrochloric acid
< Clz
HCl(aq)/Cl2
@ ® Distillation column
Absorb | Membrane |
HCl(g) Sorber Anode | |Cathode
) N B 12.5% HC
T Electrochemical reactor
%
H20
02(2) ’
(b) | (7F H20/02
H20 1
Absorber
HCl(g)/Clz(g)
Distillation column™  37% hydrochloric acid
Membrane |
Anode| |Cathode
+ —
,@’ Cl
HCl(g) —~ 7 Electrochemical reactor
0O2(g)

Schematic flow diagrams of the (a) Bayer-UhdeNora method and the (b) ELECTRO-DIST method
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Fig. 2iZBayer-UhdeNoraikD MR 2GR iR 7 1
* Z & Simon 5 DIFEALAREM 71« 2 (ELECTRO-
DISTi:) Ol 7 v — X %/59, Bayer-UhdeNoraik
& ELECTRO-DISTYAD YL7E R 2 BV VMEHCHFRE LT
A O 2 2IELKREE VS 2 0ENE K 5,
Bayer-UhdeNora Clidfq 5 7172 Cla & 351 O 77 B 2>
MBI X —=PRIEFEIZKE WV, —F. ELECTRO-
DIST#: T, KIEsH I Cl H 2 & KIS bk
KTHD7-DHCIEKE H T X NF —{E A% L Tob
B L, VY4 27L$h5ZEnnfpEEns, HREL
TELECTRO-DIST#:D 7 a ¥ Z48KkD T 7 v )L F —
{3 Bayer-UhdeNorai DOfy6#| & HER X T 5,

2. |IEKRFOHER b

fihE R A 39213 1868 4F- 0D CuCle A il 4 Fv» 72 Henry
Deacon® R LI, o RER 7' v & 2 XCHkA %
Bos S hTn b, MBERRLEIC X 2R DA K
JeriE IR A @) TR &, BRI,

fiu i
2HCI+%02 <% Clo+H20+59k]/mol 3)

PIFiZ, BUE, BETS Y NELTHEBL TS
i L 7 ok 2 & LT, SHBE AR S
(Bl = btk 2tl) OMTZ vkl X oMtk
PR S OEAEIZ DN TR S,

SHHEAL R RS4R3 Cre0s- SiO2 i A ] L
7= M RBALEREIR 70 £ 2 (MT2 vLik) %5
U, 19884 I [alth K AR T35 THMML L 72, BUE
6 Tit/yDRGFEEREATTDI TS, MTZ B LED
P BT M 72 Cre03 - SiO2filiilt & BREMHIFEI 23 5 /s
BRSO MEETH 5., MEBKKIGHIZFTIT S
FIEE 13350~400 C. 7 ¥ 23 2§k E1375% LA L
Lo T3,

Oxidation HCI absorption Drying

NOFFERE7OE X ICET Y B

B RALEHRR 24 TIERUO2/ L F L BITIOfi i %
vz, FEERKIE7a X 2 (Fig. 3) #R¥ L.
20004712 T¥ALFMhi 2 74 v AL TRk, 2hE
TIZEINADORZEIZTA Y 2L T0WBEY, HELAK
KOBALIIRERIETH D Py ISR & AR
Td 5. RuOz/ )b FULIITiOfilfiE1d, KIS B W T
gEWmMtEA L. FaAaRIGEREN{ LN DS 7280,
85% L D W LR TOEHE B HETH B filliic
DWW TIERuO2/ )L FILBITIOAZSiO2 &2 WIN$ 5 Z &
IZ& 0. RIEICEZE M A2 m b L 2= R g %
INTnaW, FER A K 2 BB AT
W DONWTE, kg5,

DR & LTid, CeO2a MMM & T3 E0DM
WE SN T3, Amol 613, KHHFFD CeO2. Cr20s,
MnO2{Z DWW TREADORuO2, CuO & bR L ., 3RS
¥ RuOz2 > Cr203> CeO2= CuO > MnO2CTH 5 Z & %
EHELTWEY, F72, CeOAa MK & L, ZrOs,
Al203, TiO2 DK NR 2 HER L. CeO2/ZrO22%
WETH 5 & L7219, Covestro AG ([HBayer AG) 1.
9 wt%Ce % $H#F L 721153 mm D CeO2/ZrO2-XL v b
il & F. 234 1y bR CRHM &2 470 360 TS
BWT700 h L b, S b#70% LI ETRE L - hRe %
NG ZEEWELTNBI,

AR D & 512, HALKROBAL KIS T D f 28
T L b BER{ o h 57280, BiRIZBVW TR
IO O 5 O R T RIS & ATV BB I 0 TR
TEHIIRIBERIT IR DI HENOLS O2rRESh
T2 3%, Nanjing Tech University”* 5 1, #REIK &
EREMABDERY AT ANIREI N TS,
HTEIZ B W TR O WK TRIB & 1T - 72, #7%%
HEIZ K DIREZ T, B TUED 5 W IEIICH
Bdiie U 2= W B o [l 2 IR O TR AT 5. Zh
12k D, CeCuK/YHRI XA T A4 bl % v, ok

Cl2 purification

Purge
Clz
Oxygen recycling r
v H2S04(Conc.)
H20
K

HTS—
HTS—>|

SN H2S04

(Waste)

@ Hydrochloric
acid

Process flow diagram of the Sumitomo HCl oxidation method
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921% D EWHCH LR A ZEK L T B, 72, %X
EWMERCIEASBEERET S22 LT, T X %K
WTEBLELTWB,

F/o. BREFRTRIE ¥ 272912, IR
IRIIB# IS DRE 52) — v %5 wme%f
RGBT HRBRE SN T519, Minghan Han
51, Cu-K-Ce Ml % Fivy, HiiEX D oxychlorination
zone#390~400 ‘C. Z® B (FHf) 1=fiiEd 5
chlorination zone % 200~240 CiZ§ 54 Z & T, HClix
{L#95% % 3#H L T 5,

[ A S B % S U 2 WIS JE A & L T Eric W.
McFarland 5 % 5., KCI-CuClaD ARG % Flv 72 57d
BRIBEPRE SN T30, EEUEIIEAKE,
BREDREHAENT ) V7 EEEFKAr — L%
EIZHBWT, 450 CTRIBZE 1TV, HCHR{EE80% LL
LAFERL TS, 72, HAUETH 2729, [HE
i< A 5 B IEAL-TR L OB EZELIC L 55
ﬂﬁﬁ‘iii <. 24 el W TRE L 72 EBE A /R L T

5, WAEDO X ) v LT, BUiER W20
k%&%ﬁﬁm KBFy b ARy b HEE TB%%
ZEEETF 0D,

FeflE A O 2L 7ok 2 e W XT3,
Covestro AGIZRuOz/TiO2fili % Fivy, FERIZH W T
#1365 nm D EESMR A B L TR % 110, HCI
HE b #90.1% & K L T\ 52D, (KETRIL%ED 5
ZENTESOFVERLELBIFTZ, SIRTO
Fil i SIes 0D # 1 fg F TR RIS 2175 7'u v 2
HEI T3,

NaF  ERICET =70+ X @S

nar ALARZREREAE T 2 {EERFOEE T a v
IZkWT, nar U ftRkRE»S N ar v ERAEL
BRI S 2 2 & T, BREAMAKKRT2 L L 81
WEMEm LT3N TE S, LIFTIE, HCL
HBr % fllE 3 % 813% 7 v 2Ok EmL. 21k
ARERATE 2 DWW TR B,

1. 41V 72— MADEFRRBIROERH

4y 7%= (MDI. TDI%) v & VERE
LCTHOWS R, 20174512 %6 1) 5 TR 0 4R pE & 1359850
Jit/y2 T, HEFBEONS% %05, HlZlXy 7«
ZAARYVAYYT F—F (MDD FTR@ B &
VG IzkhEbExh b2, MDI1ELIZH LAELD
HCIZEIAET %,

2C0+2Cl2—2COCl2 @)

HeN @CHZ @NHz +2COCl2 —
OCN~()-CHz~«)-NCO +4HCl ®)

BIE4 2HCUIVCMHOA £ 270 ) 3= 3 ¥

IZHWS, B E UTHIRT % b 5 Ik e 3
HPHREICKDEEINSEZ EN—RNTH S5, HIE
ALK #IRACKE AR TY 4 2 L5 54
%Fig. 418§, BIE L 728G bk RidgEC & v gk
LTCCRIZRTZ & THOK 27 VERE LT
b b, ZOWA 4L-VT I )T 22 A A Y
(MDA). CO. 022 5MDIE KB TERZZ L EED,

IEERIE & U THRES 5. 2 AU K D EMCLO
WHEEZKIBIZHIR T Z 2729, @ORFEME LKy
BREAMEWNT5Z LMW TE S,

Tl WRA VYT A= LT TV NI VEMT T
v b O &S BEVESEORZEOWE LI Ehs Z &
NEM 572, LH L. Fig. 4OERIEER 70 & 2 &4
BT ETAY YT 3 — b OV LR & B X 5,

2. BEE/v— (VCM) NDEFRIROERH]
VCMIZIEREBEDKIZ4% % 58, 201541281 %
it 51 o> 3 RS A 2 B3 R94040 Tit/yBIZ DI B,
Fig. 52 A A VCMELE 7' 1 v 2 2L ARRIR(L
Hethi 5@ L 72354 ol % R,
VCM® #5& TIXEDC o R TR THCIAEIAE T 5.
W, ZOFVEHCHE L Y, TFL Y, TeFL Y

Phosgene production l

‘ZCO + 2Ck — 2COC12‘

Phosgenation

HCl oxidation |
’ 4HCl + 02 —> 2Clz2 + 2H20 ‘

T

4,4’-Diaminodiphenylmethane (M DA)

4,4’-Diphenylmethane diisocyanate (MDI)

2N@ CHz@NHz + 2CO0 + 02 —> OCN@ CHz@NCO + 2H20

Example of HCI oxidation applied to the MDI manufacturing process

8 Copyright © 2021 Sumitomo Chemical Co., Ltd.
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EDC

¥

Cl2 > Chlorination

4 C2H4 + Cl2 = C2H4CI2(EDC) —>
— > Catalyst: FeCls etc.

EDC
purification

VCM

purification @

EDC decomposition
EDC — C2H3C1(VCM) + HCI

C2H4 —> EDC selectivity = 98%

—> Oxychlorination
02 ———>{ C2H4 + 2HC1 + 1/202 — EDC + H20
—>

Catalyst: CuClz/KCl/AlL20s3 etc.

EDC selectivity = 96%
HCl1

e Adsorption
eIncineration

HCI, C2 compounds

<

HCI oxidation
2HCI + 1/202 — Cl2 + H20

Example of HCI oxidation applied to the VCM manufacturing process

BEDCZH I EExREEIN/zDb5, CuClz/KCl/
ALOsfiliE 72 & DAFAE T 220~240 CIZTH F U HEHAL
ICHWSER D, ZOKIBIE239 kJ/mold & FEE R
IBTdH 2720, WEIKR 28 X0 WEE R RIG % H
WTRIRINICAERET 20 E 5 5. BT 214
LR & HACARE RSN IS TCle LTY #4201
L7236, EDCIGEDMK A F U IE R TR 4§
L LUK R B2 Z L nnlgEL & 0,
TF L VRN EEEr A NS,

3. IE/7OO0ERY > ADERBROERAS
T¥suuak FY Y (ECH) EHADEREED
4% % D 5 TR F VEIEDOFH TH 5., ECHOM
W 7 & RIIFig. 6 DD L 5 5,
ECHOBMEIZH W T, e L v OXMEESE L
THAL7T VL (AC) 2835 LRSS S, TOTRIC
BOWTACE EENLOHEAKELNREET S, BAELE
BAKRIRHOToL V&2V A I LT 5728

WAIZIRIL L, i, i e LTS hd, 20
P OHC1Z KA U TR AR BB ALk 12 TCla&
LTCUH A 2L LEGAE B E LTHOWAClIOF
BEVFAILTEIENTE S, KDFEFDOCH
ECHOZ uwute U CHEFFRIZIDIAZ NS,

— AL T VL A REER T 5 TRICHW
CHIBEEFERF ICAGODICWE L 7 L & 4 & L TR
ENB72, C D) H A I IIZIIAETH 5,

4. EBEFRFEEADOEFEROERH

Cla W CHER{LP k2 8E 25 7 — 2 $IER
OFEELThEDDY 2 752H L, HEEEON
6% % [i% %, HERILPHEORSHE % 58 5 CHxCly
DAPEZ F — L % Fig. TI2R T,

ARV ECr HIEHRI A &V ERDRIBIZE W T,
BB 3 % By RS O BSE R LA S . 11 213350
~370 C, *x & V#HFE FTiibh b, ChOix{t®EiL
F—=&LTI00%EHD, MABXZ Y DELILEE

Chlorination

Cl2 >

~+Cl— ~_ L HCl | Cooling

CsHe —>

>

AC
purification

l Hypochlorination

OH Cl
2~~~ +HOCl — Cl\/l\/c1 , OH\)\/CI

HCI oxidation
2HCl +1/202 — Cl2 + H20

HCl1

Dehydrochlorination 0 al

ECH
purification

Cl\)of/m L~

o +CaOH2 — CaClz

LA H20

Example of HCI oxidation applied to the ECH manufacturing process

fFRILE 2021
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|

uondiosqy

—_—

(‘:12 Chlorination N

CHu CH4 + Cl2 — CHxCly + HC1 %

[

HCl oxidation P
2HCl1 + 1/202 — Cl2 + H20

Y

HCI

CHi | w e S o =
> E > 8 > & > Z > &
o =3 E () 5
= o = = =
g o o g o
. a~ =] :. =
8 = o
= = g-
5]
B E B
=]

>

A
uonesIq

Example of HCI oxidation applied to the CHxCly manufacturing process

W52 e TftxFu, HibxFry, zuuk
o, TWEALRFRDOEERIET 2, £ 42 /Clz =
1.7THE, b xFu e xFL Yy saak
o UL FE =6:3:1:03/ETH 5., Hoh
7 EL & v LK RIIKTHAEEL, HCl%
BB E LTHINT 5 Z &A%, ZOiERRFBPOHCIA
SAL$ B A, AT X B IS AR & LT

U 7zHC1 % $EAL AR FE B AL HER I TCle& LT H 4 2
LU 7856, BREROME & i K1/2FEI2T5 Z
EWTES,

— i CRIEEACKROWEH ke LTid, X@6)D
WD x5 — )L EIEALKE» B A F L & LT
v FaszuufbzZfHWw3 2L enETHS, Z0D
By, Eeflize 2 2 7 — LR REL 5B,

CH30H +HCIl — CH3Cl+H20 (6)

5. EBHEAOEFEIROBEAS
HEREAPR D BUE IZ H WV 5 2 IRRIBIERTF LK

2% % Hwb, ZZTWEFEr=T, YYay, TR
) EIBMEEANDOEHBNC DN THITT 5.

1) #2=7

F a2 =7 EICIAAE UCERRL BE $K 1t
B, RS A ISV S, 2019F D4 FERE T I
766 Jit/y & 7 o> T 529, BRRIZIWE L F & v 5 8L
W B R T 2 v » 6 BT 2 iREICK
Bl E A, FE ALK & Bl § 233K (Fig. 8)
IZTHEbE I B,
BRBEFIRROMF 2 =7, #—KV, Chaid
JEIZTRIS & & CIRILF & v 2432 TR, PUIRAL
F 8V HERRE L 7205 GEKBETHRRL TF 4
=7, Cl, Bt ARFEA#[2 TH»E4k5, BILTHE
TOKERDBEARIZED, F2 =7 DS, b
LM A E &2 HET 5, HOOWHEIZKDREIAT S
Cle &AL AKR D ILIZZE BT 5, IRICEIE T B3Rk
FEALRFERILEHIZCCELTY S A 2L LT
Wit BRIEZEOHERIXITIEXYT L TE S,

HCl oxidation

Chlorination \

2HC1 + 1/202 — Cl2 + H20

‘ 2Ti02 + 4Clz + 3C ——> 2TiCls + 2CO + CO2 ‘

Oxidation

‘ TiCls+ + (1-n/2)02 + nH2O ——> TiO2 + (2-n)Clz + 2nHCl (n=0-2)

Example of HC] oxidation applied to the TiO2 manufacturing process

10  Copyright © 2021 Sumitomo Chemical Co., Ltd.
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2 vvav

BRAEFHT 2 ) o v EEiEor ) ay
BESN, avEa—4Fy TRKGEMF v 71
HWs 5, 20194202 ) a v AR ERIZ700 Ht/y T
FOCHIDREILAITH D 7z a )Ty, 48HLY
TV AANELTHEE XN TS, v)avy x4
L DEME S L — FldFig. 92 TG xh 5,

B Y a3y ) 3V EACRICTERLL
DHEEB/TNLIZTLTEILL OGNS, ZOF
HTEAT 2L T7 L I = A8 EMIE TH 254
SIS i 12 K 0 S 7L I FEGE ATRET &
3, SUHMIAK 7 R IZ A 3 5 3R LK A 3R ALK
BRALIEARIZ CClee LTY 94 2L L2G4, EiE
FZOMHEZIZFX I TE 5,

(3) 7 IR

TUA ) EEOWMBIE T AR S Y T &3k
ELTHOWSNALEMTH D, 201650 HFINE
HIZ760Jit/yTdh 5. Wil 5 ) 7 A D50~60% A
7N QDU A LIBEITTHEEI NS,

KCl1+H2S0O4 - KHSO4+HCI-2.4k]/mol @

KCl1+KHSO4 — K2SO4+HCl+67k]/mol (©)

G (DIERBESIETH 5 H. KIE Q) IERES BT
d DFig. 10128 T < ¥4 AP IS TERBS 600~
700 CIZTHLET 5,

Tut ANOERIEER & 3R 50, Pt xh
HALAKRZE A K A MO O CRIZZER U, R
kA BGET 5 2 & T, BIHEROME R ZHIKL .
IABROERIGERIZF G TE 5,

_______ VCM manufacturing Cly
1 process

Waste plastics
containing PVC

NOFFERE7OE X ICET Y B

HCl oxidation
2HCl+1/202 — Cl2+ H20 |

Chlorination

Y
‘ Si + 2Clz2 —> SiCls

Reduction

‘ Al + 3/4SiCi —— 3/4Si + AICh ‘

Hydrolysis
’ AICI3 + 3/2H20 ——> 1/2A1203 + 3HCI ‘

I

Example of HCI oxidation applied to the
high-purity silicon manufacturing process

] Fuﬂ»pil

—_— T

e

Exhaust gas «— H

=
HEMON Example of a Mannheim furnace

6. BEEYDH 5 DIERMEIR

BRI 6 OFHEPER & LTI, Wiz &
B AT 7 2F v 7 &L, HALKEZRIL
7otk Ce AW 2 /72T 6 s, HERIRE,
a4 & OEALRCTMANORA 12 L 0 B -6
NREEIND 20, Bl BERPRM 2L, KA

sugsni) fe—
y
JuowIea)aI ]
\
uorsodwodad([ —

uoredyLINg

> HCI

HCIl oxidation

.

Valuable gases
(Syngas etc.)
Solid materials
(Activated carbon etc.)

2HCI + 1/202 — Cl2+H20

SeEE Example of the combination of HCI oxidation and chemical recycling of waste plastics containing PVC

fFRILE 2021

Copyright © 2021 Sumitomo Chemical Co., Ltd. 11



NOF L EET O+ R ICE R H

DEBOHTIRIECHER THEHIZEDLDR TS, &
—F 27—/ I-O@A»S. FHKOEMI
VHA 7N EINDBEZENEF LR, —RIZHEHAM
DY) A 2 NEEGTIEEN, £/ B—EMTH
STYHHFEAT I AF v 2 I3EAME U T &
NBEZLELL., BT T AF vy 7 RAWHhOIE L
VYA NEHLLTEMERH S, 200, #
BMRBET 7 2F v VIREMET I ALY A I
TA2LA. Tut 2hICBG M TR ERS. e
D FICEAEAKREZELE LTHINT 2 HiE1»H 5
(Fig. 11)27),

F/o, HEERREFEHE=Z LT 4 L AD K I,
WMo hbECHMBTH-TE, HIADED
IS WEDRRBEFZEBRENEDIET YV TILY
YA NN HNETH S, TDLS kid, BExxw
TIXNF =D HNY) —F 32 LBEHNEIEER
b5, BREGHE CIIEChOERITTENEIKE L
nO, BIETHINEhS, 20Kk SEKEE
CLIZEWT 5 Z L2k, BEWH O DERIGED
LN B,

7. RRBEROERAB

FALKZ D Bro O iz it bic k2 V4 2L
Feftiid iy < D2 DOFl A G ST 52908 TR
Eld > Ty, 22T, FEREALKE O Al
MR LA EL S hs Z 2 BEL, BREERT
T X ZIZDNWTEEEL 77,

(1) b7 70EE AT 2/ —ILAND B EIEE O3
FH I

F M7 7UELYZRT7 =/ —)LA (TBBPA) (ZH#EAFKI

ELTIROEELALAMD—DTH 5, 20155F-DHEK

AilA pERNT 249 Tty BREHIS5% TEITILAL T

CH4

HBr oxidation
2HBr + 1/202 — Br2 + H20

HOH+ 4Brr —> §;§;+ AHBr
T g

sl PB Example of HBr oxidation applied to the
TBBPA manufacturing process

%, HEAAIOHTERICREMAA] (BFRs) 13£917% % 15
¥, 20165EDOBFRA: FERIZFI39 itz £ 529, TBBPA
DOEEIZFig. 1212 Tl X h B,

JFOREBra (3l B LY % B EiAIRIZ Cla 2 IR & A T
ZeTfonh, BEEREERICROCR2HWS NS,
JERBr2® 5 b gl B kEL kD, ThEk
F AR LU CBrell R4 2 & TEMEROM
FRIE /2RI cE S 2 Ltk 5,

(2) BEMROKRHADT v T oV —F 4 VI~
DR

KR ADT TV —F4 v P#E LTReaction35
HEBreO GHEEFH L7270+ 2 24E L T
%30, Fig. 1813 4 & vV WA 0K 7 0 — %
IML7=EDTH S,

A A V1EBrz&450~515 CTRIB LRFE L A4 4 v %
BrEBRFA VXAV Dy TV TFT BT
ETRALAKRZAIR L AR SRS 5, BRI L
HE A 4 v TEHICRIDAHEST U TH RIS 23 1
ME %, KRG A2 v RRENMA 4 VIZRF T
ANYH A4 T E R, B L BRI AN L
Bt AREEE LCER L2205, Bt L TBrN) +
D% iR

w
[¢]
<]
g <
Light paraffin 8.
, |
—_— ..
Brz Bromination N & | CHy, CHsBr Coupling L %
CHa CH4 + Brz — CHxBry + HBr § HBr CH3Br + CH4 — CnHm + HBr _§
7 8 g'
CH:Br2, CHBrs, CBri | P
2 g
=N o
=] =4
o =
HBr oxidation -

2HBr + 1/202 — Br2 + H20

gl Example of natural gas upgrading using recycled bromine

12  Copyright © 2021 Sumitomo Chemical Co., Ltd.
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CsHs Bromination Dehydrobromination
Br CsHs + Br2 — CsH7Br + HBr “| CsH7Br — C3Hs + HBr
T HBr oxidation

2HBr +1/202 — Brz + H20 |~

BV Example of propylene production using the bromine recycling process

(3) BEMBRO T oL v ELENDERH

(2) DN EENIEL, Fig. 140327 v TH A 2L g
REXHN T30,

ZD3ZAT v THA 2 NEFXO~A) Dy 7Fuss
VERFNLEZOL, BRALKETSZZLTTuY
LV afRARIBT, BALKRIIMETHRILL TY +
A0 F5%, XA THRENS N EPDHT v &
ZAZHNRTCBrAa i3 Z L Tru Ly VAR
DORBELFNF =1k <, B LR AW E K5
FTIEMUREL KB,

CsHs+Br2 — CsH7Br+ HBr-19.5kJ/mol )
CsH7Br — C3He+HBr+70.7k]J/mol 10)
2HBr+1/202 — Brz2+H20-169.2k]J/mol 11)

C3Hs — CsHe+H2+123.8k]J/mol 12)

EREFEICK B RBEAFAHER

BB, BB L L A TEKR O il
BAikid T 2L ¥ — OB ESLHDIEHO R THEA
T3, ZOMHIE, BRI ClDiiIZE
HaffibrnZ e, BLUORBNMIGTSH O KGEE
ERELTHINTESZLTH D,

fil i i b ik D T & AL AR IR TR M
FE A X . 7 VS AR LA E O 2 D IS
B NF =R B E, T — R %
M5B REELETH 2 BIREM L & KL T1/15T
HBHZEINRINTNSD,

ERIEZA V72— T 5V b TRIET A
{bAE & 2 20184E £ TL264L105 4 £~ 2 %475
TH . SHEUEFEHTHERE PRI K 5 ChA R D
REHZAN120 Hit/y & Rk, $XRTDA I 7 3 — |
7T v THHT 2R A SIS R S E R
BZV T LA ALERET S &, HiikEh2E &=
IZ—W & 72 0 528 HkwhTh 0, Z R/
FET— I ORERICIUNT 5, BIEEMRICK D
RS 720 O B RFBEREE2.1 t/t-Cl’?

fFRILE 2021

L35 b [FRAIL I & B BIIHIGE LA T216
Tit/yd O HALRFERICHY T 5,

Table 3!t 23 % L 72 Bayer-UhdeNorai: & {1 &
(LD JF AL O Mo & 7R L 7239, Bayer-UhdeNora
HIZODCOFMIC L D e kDIEmEMLE LD 8EH
R Z30%HIK L T 52, ZhEikl THfER
L2EFTRIRICEIINE B EN/DN S0, EREEED
CO24EH & 13 Bayer-UhdeNoraikD#y2#] L i X C
B0 KEAE IR U T ERFEIZ10T5t/yD
HIBREI R A B 5, 5> T, ERALERIE M & L
LT, BREAMOIEEITEVE LA LY —-T ot
ATH 5 Ea/HBHii TR/ Tnd LA b,

LELIERN Comparison of unit consumption between
the Sumitomo HCI oxidation method and
the Bayer-UhdeNora electrolysis method3?

Unit consumption Sumitomo Bayer-UhdeNora

(Unit/T-Chlorine)

HCI (t) 1.076 1.108
02 (t) 0.284 0.229
Power (kWh) 153 983
Steam (t) 0.61 1.51
Refrigeration (kWh) 193 276
Natural gas (M]) 150 -
Cooling water (m?) 3.1 91.2
Process water (m?3) 0.72 0.17
CO:z2 footprint (t) 0.30 1.43

FERAL LD BRI MERE T DU T OHh ) RIS A

5 Tn3s,

MRTY TEMIIVELERIGEE & 71286 h
% A 25 m R A (RuO2/Ti025%) % BA¥E
U, B8P %o TR E 0 LM s LT
(A s

o Ml IE R I & RS A A D TRICK D, IE R
(b7 TIE R Y10 TRAG2AEM. #ITIR LK
DI S ZHRAEE85 % % MEdE AT BE 7 ] 7 IR H Al 2
FHFE L 7=,

o ff g THESL U 7 ARSI DI - ik 7 v+ 2
EHAAND ZEIZKD, WALKRIER—-ZDIEHR
INEEI9%ETEDDIIENTRTDH 5,

Copyright © 2021 Sumitomo Chemical Co., Ltd. 13
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e K70t 2 TH LN AR MNE IS RIEE ML
REDLEMETH S,

o MR - R - BRIE A HLD P D 72 0 M 2 R E B
TiEd 25, SRR O 2 R/NRIZE D % &
CRICHAAIE T RE LTSS Y N RO EiEME
T35,

BhUIC

Na T R ORIBHERREMEICI A FRRN &
Yk & B4 2 HE AL RO T & 5 Iam, B
BERELALF -2 0EET 2, HAEOZ I LF
—FENTRCHEMR I AL - Tz S hizk
LTEMa L ¥—u2a#5ET 5 H0d2h
25 DOMERIEICHENT, M TEEL 55,

TRz k5T [FRIEEEIC & BRI
fedefiid, BIAEHEAKREZA T 2L ¥ —, (KEREIA
i TV H A 2 ILAHEIZT B it S Gl E T B,
FERIFHRASHIE, Zhr s e oy VIFRO —
FEr & UTE O KRB 2 58 C TBREE A
AR IS BB L TS,

51 A3k

1) A. Lopez, “Global Chlor-alkali Market Outlook”,
Clorosur Technical Conference, Monterrey,
Mexico, 15 November, (2018).

2) “MINERAL COMMODITY SUMMARIES 2007”7, U.
S. Geological Survey (2007), p. 36-37.

3) Reaction35, LLC, JP 5940836 B2 (2016).

4) Il A E A, FEAAESE, 2019, 4 (2019).

5) I. Moussallem ef al., J. Appl. Electrochem., 38, 1177
(2008).

6) Bayer AG News release, Sep., (2009).

7) N. Paidimarri et al., Int. J. Chem. Eng., 2016, 1
(2016).

8) J. Jung et al., ]. Cleaner Production, 80, 46 (2014).

9) S. Bechtel et al., Chem. Eng. Journal, 346, 535
(2018).

14  Copyright © 2021 Sumitomo Chemical Co., Ltd.

10) S. Bechtel et al., Electrochimica Acta, 365, 137282
(2021).

11) H. Deacon, US 85370 A (1868).

12) 7 SO 134, i, 33(1), 15 (1991).

13) fk WAl 135, [FRE, 20041, 4 (2004).

14) K. Seki, Catal. Surv. Asia, 14, 168 (2010).

15) A. P. Amrute et al., ACS Catal., 1, 583 (2011).

16) M. Moser et al., Appl. Catal., B, 132-133, 123 (2013).

17) Covestro Deutschland AG, JP 2019-503853 A
(2019).

18) Nanjing Tech University, CN 104030247 A (2014).

19) M. Han et al., Chem. Eng. Process., 50, 593 (2011).

20) S. Su et al., Ind. Eng. Chem. Res. 57, 7795 (2018).

21) Covestro Deutschland AG, JP 2019-518695 A
(2019).

22) “HHI TL2z#d ] HH5 20184F M [ AL 2 T3¢
HIiE )7, L2 T3 H ek (2018), p. 63-69.

23) MY T2 - BBl 2, ‘MR OIEE”, https://www.
vec.gr.jp/statistics/statistics_5.html, (ZH
2020/2/3).

24) “MINERAL COMMODITY SUMMARIES 2020”,
U.S. Geological Survey (2020), p. 174-175.

25) “MINERAL COMMODITY SUMMARIES 2020”,
U.S. Geological Survey (2020), p. 148-149.

26) “Ullmann’s Encyclopedia of Industrial Chemistry”,
Volume 29, Wiley-VCH (2011), p. 685-692 (Potas-
sium Compounds).

27) FrkE 3, 77 AF 9 o X, 55(11), 34 (2004).

28) 1E &AL (1), WO 2012/133054 Al (2012).

29) O. D. Ekpe et al., Compr. Anal. Chem., 88, 1 (2020).

30) Reaction35, LLC, http://www.reaction35.com/,
(2H12020/2/3).

31) “ = ANV F Ty 22009”, HAY — & T¥ES
(2009), p. 268.

32) Euro Chlor, “The European Chlor-Alkali industry:
an electricity intensive sector exposed to carbon
leakage” (2010).

33) IHS Markit, PEP review 2019-05, “Hydrochloric
Acid (HCI1) Recycle to Chlorine by the Sumitomo
Catalytic Oxidation Process” (2019).

fEFRILE 2021



NAOFBER7TOEXICE T 2 A

PROFILE

|
b= -4 % RE
Masayuki IKEGUCHI Yasuhiko Morr

R RS fERAL Rt
PN N A Y0 e AL S i
S =] e A e
il (%) L (%)

B8 M

Kohei SEKT

R RS

PN N A=Y i

TN=T 7=y —

FRALFE 2021 Copyright © 2021 Sumitomo Chemical Co., Ltd. 15



ERACRA R 1

?ﬁgggﬁuj f\‘-lj- ‘/X)[/7'f)[/0) fhE - %%Za§i¥$¥ﬁﬁ%‘iﬁﬁ

A AAT
R R
g oA wm
fr mE M K*
B oA u =
N W gA
TR N |

n@e FRTOAK
ok REcEUE

e LRG0T
[EA &
L 4 69
. oW KT

Research and Development of a Novel Insecticide | Sumitomo Chemical Co., Ltd.
“Oxazosulfyl” Health & Crop Sciences Research Laboratory
Emiko SakamoTto
Shinya NisHIMURA
Tatsuya Suzuki
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(44
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Daisuke SAsayama
Environmental Health Science Laboratory

Ryo IHARA

Yuko HANDA

Oxazosulfyl is a novel insecticide originally discovered and developed by Sumitomo Chemical Co., Ltd. It
belongs to a new chemical class, the “Sulfyl” group, structurally characterized by its ethylsulfonyl moiety. In
nursery box application, it exhibits excellent control against a broad range of major rice insect pests, including
Hemiptera, Coleoptera, Lepidoptera and Orthoptera. Field studies in in-house and contracted rice paddy fields
demonstrate that Oxazosulfyl is highly effective against local populations of planthoppers and rice leaf beetles
that have developed high resistance to existing insecticides. Oxazosulfyl was registered as “ALLES® granule”,
which contains 2.0%(w/w) Oxazosulfyl, in April 2021.

L BHIC

H A AKE D VA i F 12 201945 12 3512 T 146 179,000
haTh . M. KU, WEBIORBOZISE &
WRTKREL, BIEMEERD3T% % 5 5D, 2O
F1319694E D317 Fhan ¥ — Z ICP#BIRAD LT 3
OO, 4 XA BENORKEFHHE L TREETH 5
ZEIEDLDIF L, RENEEFEMRGIZET 5K
Fa D B PBREA 23 Rk 5T B,

* BUTTIE ¢ (T - RSEB T B IR
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Chemical structure of Oxazosulfyl

NS

Trifluoromethylthio compounds
n = 0: Compound 5
n = 1: Compound 6
n = 2: Oxazosulfyl

Optimization of lead compound 1
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FRBREF XUV 2T 1 WOMRFHFE

FRiA (FFH 27 4 020% [w/w] Rifl) &
LU C20214F4 H21 H IS REB S A IG L 7z, AFT
Z. A F Y2 T 4 LOFI ORGSR, BER, (E
FIREAE. AR, AL AP §5%
EPHZOWTHRET 5,

FEADRRE

A LUT. Fig. 2128 S h 2 {LAWIr Y v 7 M
I UCRHEE AR T2 ERW A LT, 1L
BV GRE 3R s b 2= — 7 kfbEiiEa A L
THO. FHBIEIRAA L 38 a 5 Z &8l
Niz, ZZTILEWLIE ) — FMEAE U TSR
CEFL, K0HE LW AAET 2ILEREOHE
REFBL DY, TR ORHTE & 5 #
FLANT 7 ZNFEO R ERET L7z (1-2), Hi
WTEHDBERRIEIZOWTIZ, BELDAFo
BANOERBXUOMAADLYE 2 FEMIZHRETL
(2—3—4), BAHNZR Y T F FH ) — LERDSHIC
FYTLFaRXFLFARE AR T SLEURESA
LTHBHI N -72 (4—5, 6, Oxazosulfyl) .

INSDNY U F FH = ALESWENE. TR0
FHHRRE S L CRWREREE AR L. FRERAT
e HETE I e, 6, K0 EROFIN A 170 FENIC
PERE & L L 72e 2O ILAMTRE. 24X =aF
4 FR, 722 LEFT Y=LK, EL2aA{ FR,
U7 PR EDOFELRAAANC T NP
AN ESRE (BAMEAREE) 128, OB ODEZME
SRR & [ARR D WM E R U, RZEEPTEL L S s >
Too Foo AXDOEFERIIH L TEEWEMETH -
7o7z, KEEH WA LEAI L L THWEED, B
FMEFH AR L 2 BAR Y PR AL 72 & Z A5,
A 2O R EMET 2 FHRMICH L TED &S

Compound 4
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WAERLZ, 2T 4 =)k (n=1, Compound 6) &
ZNFRZNK (n = 2, Oxazosulfyl) #HELEWE L
CEB L. WIGRABRCTHEMAMEE R L 72, 2 DOR5R.
AALVH, FavHBXUavFaivHOOTHhD
EHFEIZOWTE, AT kO h %
GBI LT & 0 SRR SN Z L L 72,
Z DZEFITA F OIBREIG IR A &2 LB 254510 —
JEPHE TH 722 D6, ANKZNEDX F 4
ZNT 4 L EFRILEE U CGRIRT 5128 5 72,

pY-)
=

SUEE
FFHPVANLT 4 NEFEY) D UVBRERY YL FH
VIV EAT S, MO S 2N AL E
WA T 5 2 B EEFI RO T D - 72, PIHHELE
TR OOMHEF &2 —2FICBILL TAFH U 2L
T ANNEFENTNE), BLIZKD T F LA K=
LIEOBAL, W ERR AT LA v FA—L %
4 5 72D BEUS RS MEE 55, ThihiEd 3
72, TAVANT 4 VEEF ) T LEHOSEK
IBERFE L2, —J. PUTZAFT R A Y AR
B L Tax b4 Y3 P DOKEOVEHIRT
HBH720, mEILHETEREEATEZ %, Ruppert-
Prakashif#iE S R L 7=, X 512, W%
Hi, LA WE. BERE LS 2 TR E AT
FEBRILTCHMETEEAXFY AL T 4 LD THE
MBS HEOMELIZE > 72 (Fig. 3) .

YR R E

ITEFHVANT 4 NLOERBEIEEHEET 2125 7
D, ERBRPE S s KINERE M e UTHEEREE
Fotze AFHIZANLT 4L (10pg) 2#7FEVITF
TVICES T B & PR LANICB T O K A8 &
RLIHRHNH ST 2 ISK T2 a8 5z, ZL T
FITF TV RPN TORTARICED, BENICaY
BRI 5 72, & 512, Z ORRPEIILER%TH DL E#k

S Oxidation
F3C™ S«
H202 \
O\\ {/O Substitution O O
F7 0% TMSCF:

Synthetic route of Oxazosulfyl
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WMT2ZEennhrotz, KMOFa o HERTH B
NZEYI FIIZAFH I ZALT 4L (1~10 1) %
WAL 235, 10~ 150%iIcikvE Yy IF 7Y
ERIBRDIRBEREIR 278D Bz, LA L, WLFEE241
B#EONZEY I b TERED 5 ORIERRD 6
N7z, THEDOREFITA T4 20 7 4 )L HREESE
DEIZEHIZFEHL WAL Z LA E TR0,
BT ENaF v 2 VBHERUREEETH 5 ) P A4
VERRMEBICHLZEZ A ) FAA Y EEBRICH
R U T 25 iR A 55569 % Z & 03 5 72,
FHRH 2N T 4 L PEROMRRITEH L T
5T NNz, Milashidekikas vy
EYTF T PRI T A EZ R E 2 A,
FFHBTANLT 4N ERIEINZTETFT YT
AR RO BB 2SIl E i Tnh 7z (Fig. 4) .
Z LT OERNITABESE IR L, F 72, EIRF
BHOMEEEHR LA, £ V)V FH 4 VAN
NI E Y ITFT VI WT G PR B o 1]
DD 5T,

Representative trace of the nerve activity

in a cockroach 2 h after injecting 10 pg (A)
and 0.3 pg (B) Oxazosulfyl, and (C) Con-
trol (DMSO). The electrodes were set at
the connective tissue between the first and
second abdominal ganglia.
This figure is reused from Suzuki & Yamato
(2021)10 with permission from ACS Publications.
Further reuse requires the permission of ACS
Publications.

Oxidation >
S

/ H20:2 \ ”
5> ; Substitution X
- ; - \
N : EtSO2Na *
X: Halogen
T Cyclization
Oxazosulfyl
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FEREIE L e LB ORER 2 . A FH Y 2L
7 4 A3 FEROBMKAAENaT v 2 VICEH T 21
BEMENE 2 b Niztz8, T ASE UIRENEEEIC L -
TEDOMGEEAT - 720 BMKRFENaF v 1 LI
PLIZIE U Tt b iRRE, W MELIRRE, AT PR
el XK OBEOARIEMECIREED YD D IRAE & ZEF$
%, HRILIREE & D ORFEEAIREE TV F R Enon-
conductive Z&IRBE & 9 AT B 23, ERIEIREEIL
WG T CAEAE L. BRI X - Tt b LS
2015 L. OO RE ARG T E LIS T,
PRI & > CTERIDIRBBISER T 5, £/ HOAR
WEHEALIREEIL 3 ) BRI OB M2 & - THA T 2 2,
DR MEALIRREIZ KT 3 ) B & FYHLAT O B 9
IZkDFEEEI NS, ZhoWODORELAERT S Z
L& 5T, NaF v p L i fifalE EoEBEar o %
AEFIFEL TN, I, NaF v 2 RSO
2 < IEF ¥ AL OREBISERNICIEH T2 Z & THI
5N b, HAOREKREEICEH L CHEBREIT- 72

Inhibitory concentration response of Oxaz-

osulfyl on the slow inactivation of German
cockroach voltage-gated sodium channels.
Sodium channels were inactivated by depo-
larization from -100 to -10 mV for 30 s and
allowed to recover from fast inactivation by
repolarization at -100 mV for 50 ms.
This figure is reused from Suzuki & Yamato
(2021)10 with permission from ACS Publications.
Further reuse requires the permission of ACS
Publications.

FRBREF XUV 2T 1 WOMRFHFE

FER, A3V 27 4 LIEBECAREELIREDNa
F v FITBERIRANAER L. Nar@BiiaPifl§ s 2 &
255 7= (Fig. 5) .
LIEDKRE» S, A F3 > 27 4 LigNaF v *
N EBENARIEEACIREECREE T 5 Z &is k- THR
OMFIEE I L. 2 ORI 2 FRT 2L 0
LEZ N,

EMRR

1. fER%H

AROGE WM 2L 2Ry FikBE (4 %
HEWTFERE, FEME Y HALPESRME) IS, EESER
12X B 4 9 20 T 4 L ORI & BRET L 72,
PUR AR 25l i & 7R 9,

(1) v Ao RIS S EHME
YUAFEDS b 4 uy vk vuyyhid
A X DAREWIT L. P OIRIRMER 0728 4 1 D4
RS ARRES HATIZBA TE 50, FE, WO
N b AAERE A S ER I A E) U R AR
L7k, 6~7THOHMMIFIZHET S MY v b
LI > THHAD EIZ N IZTRET 5, W
& RO MERER R AKENC AR U 2 D%k,
R, EINL TR 5, bY A oy IdERc R
A E < EINKRRO IR EEE R S h T 5,
ARFEA KIS FAE U 72 4R 121300 0 HU BB A * %
iZE &% “FERith” oW (Fig. 6) #5|ZlZ¥,
—H. B A PET U AEERA AR S L,
POKIRMED & 5 Z &2 5 HADRK THATE 5,
BERE R BB E O T &iZs & D A 3 FHER THA L 7= .
FAZEMICREEI L, 5~6H O 2] 0 H iz RO
BCRAKHICEA LT, Wb, pESN, 84 5. Z
DLy v AFHIZ K BIMET R KHIZIRA L
W B UG E B 7. BIBRICER L Qa3 g
2 BRSO R MREE IR ER, 2F 0. 2hb
DN TED < ETHBROMEWT N EE L 75 5

“Hopper burn” caused by feeding of brown planthopper, Nilaparvata lugens in rice.
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B WBPH ™ BPH SBPH

0
0.25mg a.i./hill 0.5 mg a.i./hill 1 mg a.i./hill

—_
=~ o X [=3
(=] (=T =] =]

(% Control)

Efficacy assessed
8

by number of offspring

Insect: WBPH (White-backed planthopper, Sogatella furcifera)
BPH (Brown planthopper, Nilaparvata lugens)
SBPH (Small brown planthopper, Laodelphax striatellus)
Method: Soil drench application onto rice seedlings before
transplanting

Insecticidal activity of Oxazosulfyl against
three rice planthopper species by soil
application.

FIT, kvuw VA, AU Y ABIUR A
FET Y AORH (g EREBEANO KIS TER
L 2BMERRE) 12243 2007 4 LD
TR IR R A MG U 72, AGRBR Tk, R4 D3
BEOFFH V2N T 4 LELBEL, B TORAZM
U 7= NS RIAB O R e 2 i U 7=, 2 O
. 025 mgai., /ML (X FH V2T 4 LD2.0%
EARRIANTC & AULEH R TL.0 mg adi. BRAQEE L 7
5728, ZD4FOUMY T 28EH) ORHERETE.
S RTO Y v AT U T kR g ikl
RERTZEPHS L 57 (Fig. 7).

(2) ex by YA OBHERIZKHS S ERME (Wt
HIZhAR)

Eloe x by ik, A FREEER Y 4 L 2 %
BT U TR &2 Bt 5 Z & AFRICREH X Tn
%, ZNW A, FEHERG I T I REACE S PR
BTN A TEA L 2RI 2 WS Hish s & ok
HHEN%,

Bor Oxazosulfyl 1 mg a.i./hill

200 === UTC

Number of honeydew droplets
Rate of increase (%)

Initial 2DAR 3DAR 4DAR 8DAR
(14hrAR)
Day after release

Insect: Small brown planthopper (Laodelphax striatellus)

Method: Soil application of granules onto rice seedlings before transplanting

ZZT, XYY HOkE CRIREANOAH
WZCHRAE U 2 B9 MIEATE) 124 24 4 207 4
L OGNNSR 2 BRGE L 7z, KRBT, A %4
V2T 4 E1.0 mg ai BRAEEL ., B TORA
A AHE U 72 W R o e ae i R A BB U 720 25
B, Y AR RIS 65 H# (honeydew)
P 2720, BOKIAE WS Z &2 k- Tt
IZPES HEg P & 2 /N e U L. kAT
BOFME &AL 72, BB &/NEEE, ML
PRIX TR O FEE IS PRI L 724, A+
Y 2L T 4 OVLERX T ) Bl FE A DR 4 < B L
o7 (Fig. 8). 7z, A F¥ U 27 4 LN
X T AT) [0 5 A R 1 AL B X & ] 02 i R 3 A A
LW, ZORIBELEREE 72, D ELD,
FF AT 2T 4 TR R O W T B & 15
IExE3 28, 2L T, EdudhaERikEs & nlE v
FIZHGET B Z N nh o7z,

(3) 4 3 FaAA sy OREBITHT 3 /ERHME

A3 Fat4avid, Bicdbid. st - Jbkeit
B OFERHTHELIRFAE L, BEREIIRRTH 5, B
KA DI HI T MU T35 H A T8 A BRAA L.
FHA 2 LB O KHNZ R A U CREDN$ 5, AT AR,
HdE 124 A OEGEMET S,

43 Fat A4 A0 T HRICRT 2R
Pikk Eodt e x5 Z &6, Bl (AbiEN oK
THRE U 2B MIEATE) 1S4 2439V 2L0T7 4 L
OIEFMEZERBET L 72, ABRTIE, fie OSEROF
P 2T 4 LEREEL, HHARIZE T B RAEME
U 7 RIS R R R & B U 72, 2 OFER. 0.25 mg
ai. BRILBEDOACEE 5T db - T & POl IR %I 137
JER A R U CTEMEAREIE & A2 0. REMROITEI 2
RBENEL Koz, MR U 22k USSR AT 12 R
LT\, WIhOMEX TG — DI »
LN, FFH AT 413025 mg ai.”

UTC Oxazosulfyl

(Blue spots on water-sensitive paper are honeydew droplets excreted by L. striatellus.)

Inhibitory action of Oxazosulfyl on honeydew excretion by small brown planthopper, Laodelphax striatellus.

20  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



HMBRFNA XY 2T 1 ILOIFRERFE

B 6HAR M 8HAR M 10HAR 1DAR M 2DAR m 5DAR 7DAR e eggs (7TDAR)
100 5 1200
994 =
5 w0F ° g
=) 4900 =
s .5 g
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22w m
() 4
= & 444 600 -
&g 0r ° o
g 2 . i
= B | - e
SS 0 149 169 136 185 w3
0 | — 0
0.25 mg a.i./hill | 0.5mga.i./hill | 0.75 mg a.i./hill | Chlorantraniliprole | Imidacloprid
Oxazosulfyl 0.375mg a.i/hill | 1.0 mg a.i./hill UTC

Insect: Rice leaf beetle (Oulema oryzae)

Method: Soil drench application onto rice seedlings before transplanting

Inhibitory action of Oxazosulfyl on mating-like behavior and reproduction of rice leaf beetle, Oulema oryzae.

FRALEEC & MEALEEIX & [T & 2 2 I B A 7«
. MO a5 v b7 =) Fa—- L OB EER
MR (0.375 mg a.i./ BRALER) & b RTHESE O
PEIsh R AR L2 (Fig. 9). &, A 54V 2L
T AR KFEO LI HRIZ G U CEnRREt 42 H
TH5ZEETNoTHER, KikBEoA+ 4 2L
7 4 VX IZ B0 T ML RIS BT 2 S
Ry shiz,

(4) A Al L O RFEE BRI 2 R i

BEERICHT 24 FH 20T 4 L EEAHID
Wha B L7z, A FH V2T 4 MI2.0% & F
KAl sBeA Al T ko FR Al A2 V. B SR O
50g  FEMHM 2P L 72, 72, WIThORERTE,
FHhRBO B OOKHENDR AR % 2 THM%
DT E HAZ i H % il U 7z,

A X IV T LY (SREENOKHIZTREL 72
PPAMERTE) OB TIE, RHEIZ X 24 2 EH T D
BHEE & A AR OR MR L EFHEL 72, 20D
FER, A XS 2T 4 IR HIC kB EEE RS
EIHIL AN 0D, BEAILILRTES, &»
WHREEMHRERT Z & 25257 (Fig.
10),

T4 FuZ VRO ay v B L UA I 4
sua7) PO s ey s (WFh R
B OARIN TR L 28 ME RS ORERTIE.
MR UK U & A AN 8 2 PR A% 5 )
WRERLZ (Fig. 1), £Ya y #i2o0nTid,
LIRS “PEINEDE” LRI AR OEINC X 5
EOWEIEIRDMEE BB 2 BH 50, A F4
V2T 4 VALERIX T2 OFEIRIZFRD S ke 7 o>
Too AFERP S, BEIMTENCRE S E TITHES 2 ITH
FHVANLT A ADPMERL72Z EAVRIB X /2,
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LA MY Y ORBETIE, A SRR 4 L2
(RSV : Rice stripe virus) #93%D &R THR#ET SR
WAVEH LTV 72, RSVODRESYE 360 T, f
AUPRIX D FERREZRIFZ100% 123 U 7=, Z @S 7 51
IZBWT, A FH T 2N T 4 NIFEAHK & LR THY
5 2B B RSV TR AR L 72 (Fig. 12), 1
HRE i, 3T OHEANPEX ¢ A ]
RPEDENZIZEEADL ST, WHXIZ K> TH
AR R ISR 572 Th D, ZOHERKE LT

H<03cm M0.3-1cm >1cm

n il

Oxazosulfyl ~ Chlorantraniliprole  Flupyrimin UTC
1.0mgai/hill 0375 mga.i/hill 1.0 mga.i./hill

w
]
(=]

[N
N
(=}

Instances of feeding
damage/pot
g 3

(=]

M First and second instar M Third instar = Fourth instar

40
30
20

10

) B B

Oxazosulfyl ~ Chlorantraniliprole  Flupyrimin UTC
1.0mgai/hill  0.375mgai./hill 1.0 mg a.i./hill

Number of larvae/pot

Insect: Rice water weevil (Lissorhoptrus oryzophilus)
Method: Soil application of granules onto rice seedlings before
transplanting

SN0 Anti-feeding activity and insecticidal
efficacy of Oxazosulfyl against rice
water weevil, Lissorhoptrus oryzophilus.
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Oxazosulfyl Pymetrozine Fipronil
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[
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UTC Oxazosulfyl Pymetrozine Fipronil

1.0 mg ai./hill 1.5mgai./hill 0.5 mg a.i./hill

Insect: WBPH (White-backed planthopper, Sogatella furcifera)
BPH (Brown planthopper, Nilaparvata lugens)
Method: Soil application of granules onto rice seedlings before
transplanting

SeER Insecticidal efficacy of Oxazosulfyl against
two rice planthopper species.

W I h R O T 0 FEBLUE D22 R % T 5 R,
FHEFIS AT 4 MX IS DIEMADEEH & X
TERTWS EHEH X -,

DIEDENRERE ORR. A+ 4V 207 40
FFEFHRICAER L CrhapiER 25 &2 2 L Bt
PEIN I K O & EDITENC B & KIE$ Z LA

90 r
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Efficacy assessed by number
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0 , ,
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Number of offspring @ Stems with virus symptom
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0 : : 0
Oxazosulfyl Dinotefuran ~ Imidacloprid ~ Pymetrozine

1.0mgai/hill 6.0mgai/hill 0.98 mgai/hill 1.5mgai./hill

Insect: Small brown planthopper (Laodelphax striatellus)

Virus: Rice stripe virus

Method: Soil application of granules onto rice seedlings before
transplanting

Insecticidal efficacy and inhibitory action
of Oxazosulfyl on virus transmission
vectored by small brown planthopper,
Laodelphax striatellus.
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Fipronil Imidacloprid

* “Sowing” means application after sowing before cover with soil and “transplanting” means application at one day before transpraniting.

Efficacy of Oxazosulfyl granules against white-backed planthopper, Sogatella furcifera, in rice paddy field

(Kagoshima).

22  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



Number of insects/10 hills
®
[=]

HRBEREHA XY RN T 1 IVOFEERRE

56DAT  65DAT M 72DAT M 79DAT

Oxazosulfyl Oxazosulfyl | Triflumezopyrim | Pymetrozine Fipronil Imidacloprid

JJJ*

Sowing Transplanting

* “Sowing” means application after sowing before cover with soil and “transplanting” means application at one day before transpraniting.

S S Efficacy of Oxazosulfyl granules against brown planthopper, Nilaparvata lugens in rice paddy field

(Kagoshima).
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* Application timing : on the day of transpraniting

Efficacy of Oxazosulfyl granules against small brown planthopper, Laodelphax striatellus, in rice paddy field
(Ibaraki).
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+ Application timing: on the day of transpraniting

Efficacy of Oxazosulfyl granules against rice leaf beetle, Oulema oryzae, in rice paddy field (Hokkaido).

(2) BHz~xT T4 TRAALEE 3o & OV HIRALEY) . 3RFEI A S Bk o
2016~ 20204F- 12 F2 s & 7= — M AL vE A H Ak W OiE AR T & FSFICEN - iBRAIR 2R T
Pivgtn 12 & 2 WL Ic s T A F 49 Z DRI N (Table 1), AT, F2H EREE
VAN T 4 LD20%GHEFMNANL. = x4 HP 5 & RIERFI LS. A ANOREMEIEHN
TIAAABEDF a v HERRSA F I8 &I LEZ LN,

LTy EWBREIRERNL 72, £ 7. &M K+
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LELIENE  Summary of trials of Oxazosulfyl 2.0% granules conducted by the JPPA (Japan Plant Protection

Association) in 2016-2020

Order Target pests Efficacy*
Coleoptela Rice leaf beetle Oulema oryzae 4+
Rice water weevil Lissorhoptrus oryzophilus ot
Lepidoptera Rice stem borer Chilo suppressalis ot
Rice green caterpillar Naranga aenescens 4+
Rice skipper Parnara guttata o+
Rice leafroller Cnaphalocrocis medinalis o+
Hemiptera Brown planthopper Nilaparvata lugens 4+
Small brown planthopper Laodelphax striatellus ot
‘White-backed planthopper Sogatella furcifera 4+
Green rice leathopper Nephotettix cincticeps o+
Black rice bug Scotinophara lurida o+
Orthoptera Rice grasshopper Oxya yezoensis 4+
Diptera Smaller rice leaf miner Hydyellia griseola ++
Rice stem maggot Chlorops oryzae ++

*: Average of indexed values of the trial results conducted by the JPPA (Excellent = 3, Good = 2, Inferior = 1, No efficacy = 0)

+++: 2 < average value, ++ : 1 < average value < 2

Application timings : Before sowing (Mixture with bed soil or cover soil), Sowing (before covering with soil) -Transplanting.
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T3 (Fig. 1707%) ., 72, 4 32V & BIRMBK
THE2AVFTENEERTEIZLY FOT7 L 2%
Rl (4 F7=02.0% AFH T ZILT 4I02.0%
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ALLES® granule & STOUT® ALLES®
granule

Physical and chemical properties of ALLES® granule & STOUT® ALLES® granule

Properties ALLES® granule STOUT® ALLES® granule
Oxazosulfyl content 2.0% 2.0%

Isotianil content - 2.0%

Appearance Fine whitish granule Fine whitish granule

Bulk density 0.95 g/mL 0.92 g/mL

Moisture 0.2% 0.2%

Hardness 0.8% 0.6%

pH 9.2 9.1

Number of granules per gram 537/g 446/g

Granularity (500-1700 mm) 100% 100%

24  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



BERMEL. BIEMOMARDHLE L ZOEAED
w17 572, Table 2127 L 2%k Fld L U8 X
sy O L 25RO RN 2RI R %
N, WA OBAPEXRIEFTH 5.
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1. WILEMEM

(1) 2EEtE. FIFE s X OO R IR

F R4 2T 4 VFIROLDsofE I AR O # 5Tl
F w 300 mg/kgfhEHH2000 mg/kgihE AN,
5Tk v b T2000 mg/kgfkE A EAD, A
B TIE T v b T2030 mg/m3% LRl 72, E&GEIR
ELT, BRO%E L O AR TR, BfE s
FUREERF 5 ENRD b, BEES TI3RET
NERERIZFED 5 h - 72, 3.0%KiAl (3.0%GR)
O 2B IR D TIK < . OS2 6 OISR &%
572000 mg/kgRE T H B W MHER O FH
RO ENar o7z, FFH V2L T 4 LFEIROE
FEIZxd 2L < RETH 720 AFH VA
L7 4 VR E & UB.0% KA DRI 33 B fil e 1
TBETHD, BRFICKZBWIED B - 72,
3.0% K7 Al D KR 1203 2 HlE LR ® & s b o 7z,
FRREAEE IS DWW T, A F 9V 20 7 4 LRI
Maximizationi: TBitt. 3.0% ki Al Buehleri: CTRaM:
T®» 72 (Table 3),

JEIERN  Acute toxicity summary of Oxazosulfyl

FRBREF XUV 2T 1 WOMRFHFE

(2) HhEME, MRS & ORENE

Ty b, AR, vy ZEROEEE 1SR
BEXOBEEABOMBR., +F9 2007 4 LK
EIRIGHG3 5 &0 REENPIH & & OCEERIKT
AR, FamMiEEL LT Wik yw OHesHE
RO, FFMREIE A, MEEEN ST X =20
K@ ENRBOONIz, ZTOM, T v MO TIE
R, BE D 2 WIFEERAVRRO S, v R
BPWTREEREIRDON, Ty bV~
Z2BWTC, BEHRRD shEh 57~ (Table 4).

(3) A - JeEREME

7w b B KUY Y X & 72 AR TR,
FRUSx L TR IEIERRY ok 57z, 7o b
% F O 7= 2BV RR R T, BEERE 5 K O RE
ICHERD O NG >7-, (Table 5).

(4) FtatE

7w b EHO 2R SR T, R, i
i, EIEHICT. HRBFK T A E1ED SN 7IF
2. BEREMA TR TR i ) O 2358
oMz, 7 bEHOaEE RN R TIE,
R & OB 23588 &, BEREME Tk, MR X
JBZ 37 O, FRE OG5 HuBH I 0 ik
DR ENFEDE NIz, (Table 6) .

Test type Oxazosulfyl Oxazosulfyl 3.0%GR
Rat acute oral (LDs0) 300 mg/kg < LDs0 < 2000 mg/kg > 2000 mg/kg

Rat acute dermal (LDs0) > 2000 mg/kg > 2000 mg/kg

Rat inhalation (LCs0) > 2030 mg/m3 (4 hours, nose only exposure) -

Eye irritation (Rabbit) Minimally irritant Minimally irritant

Skin irritation (Rabbit)
Skin sensitization (Guinea pig) Sensitizer

Minimally irritant

Non-irritant
Non-sensitizer

IELRIEY  Subacute and chronic toxicity summary of Oxazosulfyl

Species Administration route and duration Dose

NOAEL (mg/kg/d)

Rat Oral (in diet), 13 weeks

150, 550, 2000 ppm

Male: 32.7 (550 ppm)
Female: 39.5 (550 ppm)

Rat Oral (in diet), 24 months Male: 100, 300, 1000 ppm Male: 11.7 (300 ppm)
Female: 100, 300, 1000/600 ppm* Female: 15.6 (300 ppm)
Dog Oral (in capsule), 13 weeks Male: 3, 10, 50, 150 mg/kg/d Male: 10
Female: 3, 10, 50, 150/100 mg/kg/d* Female: 10
Dog Oral (in capsule), 12 months 1, 5,30 mg/kg/d Male: 5
Female: 5
Mouse Oral (in diet), 18 months 70, 700, 7000/5000 ppm* Male: 76.9 (700 ppm)

Female: 74.0 (700 ppm)

*: The highest dose was reduced during the treatment period due to severe effects.
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LN Developmental and reproductive toxicity summary of Oxazosulfyl

Study Species Administration route and duration Dose NOAEL (mg/kg/d)
Developmental Rat Oral (gavage) 6, 20, 60 mg/kg/d Maternal 20
toxicity Days 6-19 of gestation Fetal 60

Rabbit Oral (gavage) 2, 6,20 mg/kg/d Maternal 6

Days 6-27 of gestation Fetal 6

Two-generation Rat Oral (in diet) 50, 200, 700 ppm Parental Male: 12.3 (200 ppm)
reproductive Female: 15.4 (200 ppm)
toxicity Offspring Male: 12.3 (200 ppm)

Female: 15.4 (200 ppm)
Reproductive Male: 43.1 (700 ppm)
Female: 53.4 (700 ppm)

LI ENSN Neurotoxicity summary of Oxazosulfyl

Study Species Administration route and duration

Dose NOAEL (mg/kg/d)

Neurotoxicity Rat Acute oral (gavage)
Rat Oral (in diet), 13 weeks

25, 200, 400 mg/kg/d 25
150, 550 2000 ppm

Male: 35.2 (550 ppm)
Female: 41.3 (550 ppm)

IEEIEWAl Mutagenicity summary of Oxazosulfyl

Study Study design Results
Reverse mutation S. typhimurium: TA100, TA98, TA1535, TA1537 Negative
(Ames test) E. coli: WP2uvrA
-/+ S9 mix: 156-5000 pg/plate
in vitro chromosomal aberration CHL/IU cells Negative
-/+S9 mix: 31.3-125 pg/mL (6 hours)
- S9 mix: 32.5-75.0 ug/mL (24 hours)
Bone marrow micronucleus Rat Negative

125, 250, 500 mg/kg/d

(5) EREE

X IF T AR F KOKIEH % F L 2218 )R 2 IR Zs 5t
HREE. F x4 =— 24 % 4 —filisECHL/IUMIE %
O R @R RS KUV v b & O 72 MR B
AL ZZAER. WIThEBEMETH -7z (Table 7).

2. B9 - EHRH
(1) @i R

UCKERkA % 7 v MTRIEG L2 2 A, Hen
ICARNIZIIR E N TEBIZHA L 72, 2 DK%, R
MRE TP Ic PR X e, RO
OWIHIZ80% LA F & e X, Mk~ OFAM: - &
MM L5 72,

AFH 2L T 4O FELERHRIDIE. )Y
LFEOKERILE Z ki 72 a Vigfas, 4+
P = LBROMAK G L KO, = F L 2Lk =
LFED L 2 FF VB e ZhIHi Y AT 4 v ia
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BIR, FA =KD B 0T AL B Ty — LA K
EEDHERTH -7,

(2) KNz 3R

UCHEERAR 2 FI N CRRR TR 2 i L 72 & 2
A, FFHFV 2T 4 LD ENRBHEIRIE, A FH
ZNT 4 VDMK IEIZLE D A F 3 — L BRD A
THO, ERLRHWE X 512384203 Tt
R NELD AE T 5 &5 2 bz,

3. REEHSLUKRY

(1) Az % 0%

VUCHKEGRIR & -V 72 IR 3 ek BT, A F 4 20
7 4 VidpH 436 KT OREEE TP TRETH D, D
B (25°C) RIELLEEHEE X7z, pH 9DFETE
WP T £ = LBROBZN X 0 T L
ZOYW (25°C) F281HTH » 7=, F7/=. KHast
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TIZHBT B F9 T 2L T 4 )L D5 iU 3 5 15 %
(pH 7) HTIE331HTH - 724, BHARKPTITLIH
BHZ X DR 2R &, AR G
125 B2 BDOKBEIRTAE) 13156HTH - 72,

(2) tsERIZB T B H

UCREERIR &2 - W24 9 200 7 4 L O RF 5
KA Heds & OF & b B REGR R T D W 2 ik
(25°C) 1%, ZhZh1000 HFLE F &K U2000HLL LT
Hotz, HEPIZE T3 ELSRERIEA T —
LERDETH 5 LHEE S hiz,

(3) TuERRH

Flids KO T-HED K EII5123.0% ki Al % 3 kg /10 a
DOHEETIREG L7=& 2 A, R EHRE 12142~
1.92mg/kgTh . WHFFERMIEZ3~8HTH » 7=,

(4) TR

TJuA4 v b)Yy e REEREE S LITRD A F
P AT 4 L DA RIRFEE R THIIE U 72 R 5
KFoc(ads) 3 & O R BKFoc (des) 13207.9~2348.1 % &
1’192.9~2489.1TdH - 7=,

(5) ARhpkHd

A FHV AN T 4 L30% KAl E1 kg/10 aDHIE T
HHEAUIEL 72 KR AR L 72K 74 2 4 — 4 —
(KRB K UWIAR) 125 25 RS IEHmA TRk
0.024~0.042 mg/L. =%EK TIERIND 14 H1%000.004
mg/L% B & & EIRA A (< 0.001 mg/L) Th -7z,

(6) fEmikHd

A FHZIT 4 N30%KFI50 g% KFE H N1
ELBR L 72 & 2 A, FREIRIE 13 50K T s R A A
(<0.01 mg/kg) . MR TEEBEREM (<0.01 mg/kg)
~0.06 mg/kg. fiit 5 T0.08~0.46 mg/kgTdH > 7=,

FRBREF XUV 2T 1 WOMRFHFE

(7) #Aetiked

FF S 2T 4 ORI 51 B 1k
EIRII3~8HTH B Z &h 5. BIEMIZKIT T
BIIRNEFZ S5Nh,

4. FEEMEMICH T HHE
KEEEEY., I VN F B LOCBHICH T 5 RS
R4 Table 8IZEH L 7=,

(1) ZKEEEIRE 3§ % R

TFHVANT AIVEERORH, AF IV VT, &
Z VA Z) B X ORAKRRREDO 2 EE M (LCso/
ECs0/ECs0/ErCso) 1&. ZhZHh > 7.9, > 8.0, 0.036
B&0U22mg/LTho72, £z, FFH I AN T 4
L30%RA D, F4 IV 3k KORARRED R
PEEEMHE  (LCso/ECs0/ErCso) 1d. 2424 > 1000,
> 100035 &£ U100 mg/LTh - 72, 45 O i3 3Eh
W26 PRENZEREKPORE LD &I m<,
x AV 2T 4 LD KREBREYNIC I T B
WwWeEz ohiz,

(2) IYNFITHT B
FFSITZNLT4NFEAEDOE A T IVINFIZE
ARGk K OEE 5T OLDsfE iZ 2 h 2 h
0.015% & UV80.077 pg/BHTdH - 7=, kL 7= ik
ZEWTIE, SYNFREFH Y AT 4 LI 5k
SINBEBENIETEL, IYNFADPEETIEWEE L
5hb,

(3) BFHICxT sE
FFHIZNT 4 UFROTY) VI X FITET S
RS- TOLDsofili i > 2250 mg/kg TH -7z, BIH
ANOFEIFEL . BEL 2RIV TE, &
FH U ANLT 4 VFERDO BIANORBE I NEE L
5h5,

LELIERSN Ecotoxicological summary of Oxazosulfyl on non-target organisms

Test substance Test species Test type Results
Oxazosulfyl Aquatic Cyprinus carpio Acute (96 hours) LCs0 > 7.9 mg/L
organisms Daphnia magna Acute (48 hours) ECs0 > 8.0 mg/L
Chironomus yoshimatsui Acute (48 hours) ECs0 = 0.036 mg/L
Green alga*! Acute (72 hours) ErCso = 2.2 mg/L
Honeybee Apis mellifera Acute oral (96 hours) LDso = 0.015 ug/bee
Apis mellifera Acute contact (72 hours) LDso = 0.077 ug/bee
Bird Colinus virginianus Acute oral LDso > 2250 mg/kg
Oxazosulfyl Aquatic Cyprinus carpio Acute (96 hours) LCs0 > 1000 mg/L
3.0%GR organisms Daphnia magna Acute (48 hours) ECs0 > 1000 mg/L

Green alga*!

Acute (72 hours) ErCso = 100 mg/L

*1: Raphidocelis subcapitata (Formerly known as Pseudokirchneriella subcapitata)
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PlEXb. %4207 4 LEROIHILEIIZ
X9 5 B ARG TR R0 & D O,
30% KA TIZMmD TKLS . REIICDOD->THRH Y
AN T A VERABEL 2 & LT IEN - EE
Pt K OB ERIMRANDBEEBI LWL DL
EBibhl, £/, BEbhToZEEl L OIEENE
PR 2 BRI A 5. B ek L 22 B A RIS A
X, BRBAOMBIEWEEZ SN,

BhUIC

FFH VAN T 4 LOFEHEIE, ORISR (i
— AR CIRIAVERIZRh % RRAERE OFERE
WH K E OHRFER BT AE S 5 BEEOPRRIZ &
HHIB) . @IV (4 A ~NOREWSEL ., 1F
FRAT, SRR~ RO WMBE A IRETH D, WTh
DMPEREHT & HF @R . @2 =— 27 %fEH
Rt GER 2 IcHROhEIER &R LTt -
Ui - R E OITENC R, ORI AR & TRE
FEAMRPTEFR S S @OIR) O3RTh 5, /-,
dEG VAT 4O &S kBN O G W E
AN, BEOK BN AEKS 2 &2 T
5720, BEAMAKKT 2R M H 5. KAlIZ
IhoOFRBIC Kb SEAKHIMER R, RSN
ANE ML KRB E 2 E OB Offi%4 = —
TIZNE A AF 5 ME—ME — O & 2 XKIRE AT H
%o B LW 2 f2 44 2 @M & LT, [ENOKFE
REORBHERZZE2HSTRER N, 5K
KEEHIZEHN=7ZT 5 K58 EHET 5 &
&I, KRRRES G T % iz Pk Bl &2 R 22
TR E AT CBHAETH 5.
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An Innovative Approach to the Discovery of DSP-
1181: Contributions of Artificial Intelligence,
Optogenetic Technology, and Translational
Biomarkers to CNS Drug Discovery

TATOAL
RECRILE

Sumitomo Dainippon Pharma Co., Ltd.

Drug Research Division, Platform Technology Research Unit
Hideaki ImAl

Drug Research Division, Chemistry Research Unit
Hidefumi YosHiNAGA

Drug Development Division, Clinical Research

Drug Research Division, Research Planning & Coordination
Tatsuya IsHikawA

DSP-1181 is a novel compound which was discovered by Sumitomo Dainippon Pharma Co., Ltd. using Al
(Artificial Intelligence) technology of Exscientia Ltd. It has garnered attention for completing drug discovery
research in less than 12 months, compared to the industry average of four and a half years. DSP-1181 has been
developed as an orally active agent for OCD (Obsessive Compulsive Disorder), and its Phase 1 study was initiated
in Japan in 2020. Here, we introduce an innovative approach to the drug discovery of DSP-1181 utilizing Al,

optogenetic technology, and translational biomarkers.

L BHIC

KHEARF AR AL (DU, %44h) &, b
TR RE I A 2 NI D —D & LT EN T Tk
D, Eh2EEFROMGEN 2/EEHIHEL T35,
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AN, WREEETILAKRML TV 5, BHFE D
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KB ARER KD & AR M s R OB A T E 4 H

MU, FERRIR (F -k, JEe FRRE) »5
BR (RN, ) ~"OohS 7 v AL—va )
US4 F v — 1 — OWF%E s EISRE NN AT
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BERLT T ITEORRANELEE, & 50BN
5 AR OFHA 2B AN 7294 Hig L T\ 5,
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Al Fifli 2w H U CRIELL 72K LA WDSP-1181
. ERPETHEAE 2T 5 L S5 RN
FVERIARM TR T LAEZZETHEHZED T
%, DSP-1181idta b = V5 HTIAZER 7 T = % [ *2
(TEE)EE) TH DA, MARELLThighTng

®1 77 L RR ARG BEERTOE WS (77 2R) 2IRALZCE22H5 3, ERAEH LD, BER»8ALD T

250R. LRI AER A KREVWEFELA SN TS,

®2 7AZ2Z b RERISHS UTERNS T L RRICERET 2 RA 2 BK S 5, 7T=2 Mk, ZOWEEREY 5 gefE@E (7

TIZZ L) EEAEEEE OS2y b7 T b)) DI, wiEBERNG L RS E DR £

R RN 7 O IERE & BHEF U AERE 2 P9 2 fEH 27 9
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SHTAZERT T=Z b OFTRTOBEWAEFETH %

DIZxf LT, DSP-1181Idn8 ) e e fEd it 2 Ko &
WO RHEA B 5. DSP-1181I5# BRI (Obsessive
Compulsive Disorder : OCD) Difif#sifwmlie LT,
2020 I HAR T = — R 1akBR & BRAG L 72,

OCDIZ. mEE (RIEM TN 2 8E, 4 £ —
U, HE) B XU (BRI NST7E. 00
HOITA) ICK > TR ZIRE L (TH IR L) .
Sy - BEN RFEEE &S IZAEFOBEDKTE2 3
726 TREMIERTH 52, OCDDIYELEDE —EIR
ELTHI D DFDOBEIRM o + = VLD A AR E
# (Selective Serotonin Reuptake Inhibitor : SSRI) #
HH XN T3 2, F40%DOCDEHIZRFR A+ 47
TH DI, MK Mz & OELaEIR, MRk
BREDORMERIZHEE T2 BENH 5., F 7=, SSRINf
FERE L U CIEBIPURE R SE & il & T 5 25,
WIRIMERTH 0. A THERIEREIR, i) V1
FH. AREESEIN. S0 2 & OBRWERNCHER 3 % BB
B, TOEKSIZ. OCDDIEWBFIIA+ 7 THD .
AR KO RENROEVEAH»RO 5N TS,

AR TIE Z ODSP-1181% i, fedmo [All
ezt [ F oY 2V =y a F - A~ —9—]
ICEH LRI o —F 2873 %,

FRREH{ILEYORIRIEO - DMV B H
—AlZERL RIE—

1. ExscientiattDAIBIETZ v b7 +— L4

Jack W. Scannell 5 DF#IZ L 5 &, 195047 65
20104F- F TOMIZ @A, KEEMZE#RSE (Food and
Drug Administration : FDA) (1ZKGE é N7zHFELDOE
EARSERTE IS 2 5 2B HI0E P L Z & ISR L 72
Bix, OFZLIcHT 5 L. BEERZE OISR
MO FIIRE BMEE L >TW3Y, ZO4ERE

PO IE, FEROHERFITI8 N A T2f512 %55 &
W3 [A—70O®%H] (Moore’'s Law) | ZWih 5FtA
T[4 = —24DEAl (Eroom’s Law) | L ITFEHh 5
EETHD, TOREHEERE LT, MERAKEAD
BENEAZ 5., TOEREBIZRASZIZEHED
B3z Cun g, Bllsat s & o FHIZ K 2 5
FORM - 2 2 F osghn, F¥ o $L & iifE o
BENEFSENZ99, IO MLy FAT Ty
OIS =TI SHBLEEAN & 20§ 5T,
FASRAN T & S TREE IR O FH MM R & 2 @5
i H O Eic &b, WL O xh# i %A
DGR E 25TV B, 201006 XD T 4 —F 7 —
ZVTORBIZED, BIRALT —L0FRKL, 5%
Ry - BlE - R - BE - B - AEEiRE VwWo 7
CE I E BT TAINERICTEH S, AlE VWS X
FERAZOVHEIAVES > TEME TIE A0, Al
D78 & Hist Tld e <. AIDOTEHIZ K 2 IF%E%h
ZAHRKONTED, ZDOXD AV —E 2 EH{HtT
St < MTETWDS, BTy, (NS DAL/
in silico* 3 FfiDWEAIZ K A WHERIEL &2 2R TH S
HEHTED, ZOWNEHDO B L LT, AIRIED 4
K = 7% Td % Exscientiath & 2014~20174ED k5 &
Z 3 OM, KEIE AT > TE 2, AR E W
TEZDT7T T —FIIEEIETHBH, T Tid,
WMtk & o H[F ¢ CExscientiatt 2335 H L 72 ATRI 3R
Ty T F— LI DWTCHEEIZIRNRS,
Exscientiaft DAIRISE 7 5 v b 7 x — 4 1AL &
ANEDOBII»WH I L, MAEICHTET 5 2 & TEWE
PEMEA S 5, Uthid [AMORES] 2% L,
Exscientiatb DR D — D OHAGIZHIFF L Tz, —D
Hix. (k&Moo adaR LN Th 5, s T
2UE6M» 6 H BN —LIZHI>TI v Ea—4 LT
fbtamoltEft 2%t s, 22 TREESh-
fEEMnd. SRR & FrpitE (o 2ZH5

Item 2
target B

Compound proposals

De novo design

Target prediction

Tl " +._showing a good profile
R for targets A and B

Virtual compound 1

Q00
Virtual compound 2 E:. . . . . : —
Virtual compOllnd 3
. . .

Exscientia Al platform

Item 1
target A

%3 in silico: [AVa2—4 (YVaVyFvT) ORT] &0 BT,

in vivo (ERKNT) Rin vitro GREFENT) 1235 L TfE

SN, 2V E 12— 2 ECIRMER ATV, (LA & VoS 7 12§ 2 3EH R BIRE TS0 7 7 4 Lk L& Tl 5

HalioZ &,
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NTBEWNEATE WS BIK) BEE ST 5,
TOHE, MEAN—-2MOAIFHIETLCH S, Z
DOFHEFLIZELD, IV 22— ETRREINE
LB O REE A S FERY & 3 2 SEPERE P, FR kIS
BIdEd 2 2 =7y Miodd 2/, £ L TRELE
Ve 6 OB - IREATIME & Vo 23R ERE T e T 7
AN EETFHITE S, 2O DOHiE#HASD
52T, HERGERAERM IS TER L 2K %A
BUZDIZ B AR OIEPEEGAE - S FET 0 7 7
ANBEETPUT S, 30 E2—4 LT, 2O A
INEHOBETZET, HNE T2 a7 74 0%
N AR E W E R Db A LAMERET S 2 L
HTE% (Fig.1).

#8797 U 7zExscientiatLDAIRIE T 5 v b 7 5+ — 240D
FEAIIE. 20124F 12 S [E R ARE [Nature] ISHB#iE
=53 [Automated design of ligands to polypharma-
cological profiles] TR XN T3 DT, HIKD H
33 E NIz,

2. BFEMR

DSP-11811%. Al% BERWIZEIZEME§T 5 Z & T B
FAFFERAG 2 51297 A A &0 5 5O T Rv 7z
Eh7tecd s (ZoBMNE, eV % B
. BWET 2707 74 L ERTILEME 2T
FTOHMTH %), DSP-11SLIZHIE 7 ~ — X 1ikER
FEfEh T, YrLOBFEN A HERT S 720, £
DAL FREE R RGP B 7 £ RIERFZE TN L
72 DI EEFAMTEMREEZ SE T 22<,
PIN, BREMZNEICIZ R 55, DSP-118113 E D &
TR I NI, FOERMFIZONTiENRS,

I & 234 DExscientiath & O HFEIFZE T, & W
P VRERRL PNIVRFRE WSz T I UM
GPCR* % [y & 4 2 K rh i UG REE ORI 2 H 1Y
Lo TeY 27 FEFEBLE, TLT, Th
FTICHEBOMF () LamER\2ZLTn5,
DSP-1181i%, ZD 9 BD—> T, 5-HTaZEHERND
7 I= 2 bt A& B ARNRE R DRI D
AMAEBIELEZTeY 27 FOR TRV IR
BEWTH B, DSPUSIOFIHAIMNIZIE, W DHh D
HRERA VMDD, £, ATv V27 b EH
Ih U 72 X RS TRWIZH#E ) & M7z Exscientiafkh D ATAIEE
Bl 1T 5, W, HWRIZLEOYIHERS THW &
DIZEER & o8 NOFEH & REmERIREE E L T
FELVWERE T 7 74 LENERMLEWE T
4 V32 ERESTIEEY, Lo L, Exscientiath

DIRANZEER L 72 Ea G - GHliL 72 & 2 A,
Ry 2 8 Ot RIF @& T 07 74 L &
RL7z, Thbb, Belc) — FMULEMETE T Z
ENTELDTH D, L ALE%in vitroaki
IZCEMI L. 155 /23T — & % Exscientiath DAl
TFUMEFTLANT 4 —F8y 7 L, PHIETLPEUE
ENBZZETEDRMUAMINRT A v Ehd, Z
DY A4 7N EMOBES T LI, B4 V82125
LML o Tz, LA L, EFNZHEA 72
T NTIEH o, BIE3 N HIZE TRICA
O olz, SHTARERAND 7 I = 2 Mkt & »
BB BELHRNVNEVIRTHo7, ZITETICA
U 7L AIE5-HTIAZ BER AN O O KA 3R
T, T MEEIED F DL B LAYRET
Hotze TITZA MEWEOH R E @EIZ L Z2MMPA
(Matched Molecular Pairs Analysis) 712 & % f§5&E 4
TS ZETIDREEZATHMHS Z LA TE, R
SHICHES A R 7o, HEIRY TR 22 MG R A1
WA <. FreofiimEE ¢4 LM i
5B REE LI K DO H M G RS . %
WORBEEAL S FIZ K SRS (T4 V) 28D
iﬁfﬁo f:o

DSP-1181DO5 H AN H D& 5 — DD E KX, Exscientia
2 S IRE I NIALEY & UL T — 2B H K
L. ST — 4055l LT, W7 — 4 % Exscientia
MG T2 ETOIY A 7L %2R &0 5 JE IR
THED R [2-week cycle] #FEEL - ETH B
(Fig. 2), ZHiZid, HME T ALEMEER»IZE
S BB LEE KT & EREIC KT < in vitrodTli %
TADT v XA B Bn0ETH 5, DSP-11811d 7
oYy bR 5350F HIZH K E N7z b& T
B o7z, VFEFIOMIZ3S0MEDI A & A L. Gl
LzEnd Z ek, 20 [2-week cycle] #idGHIZHE
BLZLERTRIETH A,

PRIz, IERICEBE LN A RNRD, (LAY AIT
WEAFESE L 72 A%, Exscientiatt DIRECAPIINA .
WL O OFFLEY % I TARK L 72, 2B
EOETA2OICB K E S S FHL, Ek
DHDHHEMT—a B HoN 5 EBEIIh2LEME
W ORISALEE N THFA ¥ - G L, T -4 %
Exscientiatt® PHIE T NIZA Ty b L7z, LAY
DOREE R AT > L CHEBE A BE AR % 5 2
BN T ORI EENTED ., RS 1 7L %
X 52 d X 1 7=, Exscientiath o) @ ATRISREf &
VORI FE ORI E VAT 5722 &2k,

¥4 XTIV RO P UR RS VA E DOMRIEEDE DR,

%5 GPCR (G protein-coupled receptor. G#& /327 BIHEZHMK)  ARIZHIET 2 ZEROBRD—,
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Sumitomo Dainippon Pharma Co., Ltd. ‘

\

o e o o o o
Compound A Compound B Compound C Analogue A Analogue B
e o o O
Exscientia Ltd. Compound D Compound E  Compound F Analogue C
2 k .
Al platform weeks Al proposals Medchem design
Synthesize
Data input

\ £

Test, in vitro

2-week cycle

Buspirone® ¥ttt 7 4 —JL (Tandospirone) &\ -5
ZBEAFOSHTAZ BER 7 T =2 M &3 HRED, 7L
7 3= 2 bt E VS S HTIAZ BRIt 2
FDSP-1181D5 MM T ORI A FIHEE L7=DTHh 5,

B R BE FE R ThFE FEa] L OD 7= &) DER V) #E &
—HFZERICE B U IR A R OAREE—

1. BRERBREEEOHERREOR

FEAF- O K piyZE A3 O Unmet Medical Needs (7
YAy b AT = R)FOE TR D T
L — 2 Z )L — 3 BIEER AL O Fraft 2 B IC i S
TWd, L2LUADRS, M REIRIESE D AR
HERE DK X 2> & B D KT BEIERZE TR O WF 5
BHR D S OB O H A2 T LT 59, (RO DDA o
JRA & LT, HEEREEHOEENRH I T
WZ &, ) e JERRIRFEE SR - B T LA RAIL
T3 Zl, A—2NTOREROARET DG
ERENEF L5210,

BERGOAYE M & F, R AE I T I3t 5 R A Ik
& e U T IRl — 32 W i35 R O SE IR 00 (K] O SR P 2
BWIZ EERLTWS, ZTD728, ki %5k
HEIZ) oL — P ENEBHEE /IR E U KBUERERIR
FAFERERIC BT, 2R EZRTRER LR S L0k
FREHPRAL L. M BB ZES S > THAME
MENLNT — ZADPBAFEL TE W, HEEENIZE
TR A R AR AL & W o 2B E IS D e
LAEWENEHG BN S LW & R E O R —
R EOCERKO—DThH ., FENEHELZE 5T
T B D PR % PR 8 5 HLD Ml ADKE I iTH
NTn3d, ZO—HlE LT, KIEESEH R 72

i (National Institute of Mental Health : NIMH) A4
H$ 5% 7 L — 4 Td % Research Domain Criteria
(RDoC) #%¥5h 3, RDoCld, JRIEIZAE-§ % #f
WM REN D ATEHO 2B F 24 Y (/AR
RO REIEM, BRI, 2Pk WEE) (2O WTEYY
MR A4 52T, ZNODBEBER X 1 ¥ (E
R) THGE T B 8(E T - T - KR - ploRRIO] s
5 DN A BIETIDMATH 519,

PR OEFHAEIC LD ORI R EICE H L
ZELD AT, BERE ORI E < UREER
WAL T T V- % KOWRMICTEREMEL B 5,
B2, 5 DWEHE & IR OB RERS A IcEE D v
T2 Dbiotypell 43t 5 Z & T, F§E Dbiotype TD
BRI RO PHHPTREICE D Z LR EhTE
DD K RAEIR D15 1412 b 2 e O] 3 & O i
EEHBELZZREZERIZESTNWS, ZOK5 Xk
MeEtid, B i3 A <IERERHIZHEHT S 2 &
T, RO 21T C o & T 2 FEMIREIC D W2
NREE PP AED 5 Z L2 HIEL T 5, 4
LIRBEROM MR T Ta—FI12 g 2D FIaM & K
Mtx g2 ZENHEELEL TS,

A * =2 v 7O MEIC K > TRMEE O fh
WO EE SR O 2H 0. OCDDOE L AP#EME
FED—D & U CHifar PR E B - AR i S8 B B 0D il i
12D KIEE & SRR O REREM 456 O RS
ENTWB. 15 SSRINOCDHEHEH L L THRREh
TWBZ L3 ED T, OCDIEIR, kg m i g &
SHTHERDOBEITIH O~ THHZ & END
SHTZEKY 744 TDO—DTh 55-HTaZ Ak
RO TH D, DSP-118100CDIARS L LTl
BEME A Run2E Lz,

%6 Unmet Medical Needs (7 v Ay F + AF 4 H)L - =—X
T5. BEEECEREIG» 6 OB, TER,
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2. BN HEORRERTOMEREANDER

I TIZOCDIRRENDHEF DO RhH A T4 5%
W HIEERBMETLE LT, v A& WA
I 2ZRBEORLURBELAHOSE N TE ALY, ZOikE
Tk, vUANH T A ERICx U ORT SRETE (58
BT HRTE) ZFIHL T —ERMRICr—YN
ICERE SN 7 AR ARSI B2 5HIi T 5, — /.
ZDETMZOWTIIRERBE S Z YT DN AHT H
52 LI2MAT, PRI SHE*SOB T ¢ SSRIA HL
[\ 5-THMME AR & ESRAN O BRI & i
VWG TnB, JiR L7z &5, RO RISER D)
HEEDIRK O —D & U CTHERA R &2 TRATHEIZ 3 5
WY AREE T LORMAET LN TE D, HBRAE
PREL D K KMd 2 &5 2 50 5 fpignl ik s
. OEFHREE UWIE 23X T 2 alik ok
Hifli # W CHBIT 2 Z L TH =24 0CDIREE 7L
BT 5 Z & BikATZ,

R AR AR & U T Rz s s
%, MRERIAIRD/ST 44 L2 T P ERILZ2ZO
s & - <. BHHTE T OEYOREE O EHaD
WEIA R, A OmORER S REE (3D 2 v P
) & & - CTHIETS Z EBABEIC k- 72, 2 O
DIREEF T, ZHEERL VS0 ThHhHF v A0
F 7> (channelrhodopsin : ChR) T& %, ChRiZ
%ﬁﬁwaymafbéuFfvy@ﬁiaﬁf?

VK ERET S Z L THIRRNICEIA 4 v ERET
’)}?c‘: L C20024-1Z Peter Hegemann 6 12 & » CTHifs
I, 2O T EMREIAIZIBH L 72 0 A Karl
DeisserothH Tdh 0, B2 8B X 272 ChRIZE
AT 2 Z & T SIEEIEM A 5N B
ZLEMRTHO TME LAY, ZOFHKROEHN
Zeild, L&A U Z2BRICChRE BB X € ZzflilaT
DANEHBENHLETEIETHD, iﬁ-‘@ﬁﬁ@
AL O Ml TR ENEA A HIfE 5 Z & & nlHEglc
72o MR Z 75 BEREY A L 2 %ﬁi‘«\‘fiﬁiﬂi‘ﬁﬁﬂi
ChR%Z R BL X, MO FFE DRI R I %
14 2 il 23 Fa%E E M. Deisseroth® ¥ RIZ X 574 5
47 N=y g YNEREL ., JFE I ke s
T OWRE L OB A RT3 5 2 & T, B X

B o 2N O sl ol g 2 9 2 & &2 FTREIC 5
i Bz FTH b, Eni k.

Z 2T, OCDfiREmEIRHRE L L TlE ST b
NVEHTUER E (orbitfrontal cortex : OFC) — gl
%MK (ventromedial striatum : VMS) g%, Lk~
U Z NN THBIR S K> THIED§ 5 Z & 2l A

7zo WKBE T O~ ZOFCHISIC, Mz 77 7 blifk
% £ )L Z (rAAV-D] /8(mCamKIla)_mCherryd L < 13
rAAV-D]/8(mCamKIl«) ChR2(H134R)-mCherry) % 71
A U7z, —Eo DS, VMSHEEIZET 74 /73—
DOMOIAAE fii L. VMSHI 2 G L 2o~
ZDFDL AVTEIZFHIG L 72 (Fig. 3) . Z DA5R.

FCHEGRT (pre) 1 xHHATE & ChRAIRFED M 251372
W oNED 5720, K (stim) (2& > TChR¥EH
BCTED L AVKEBI A FEZ ISR U ., BEHE T 1R
BIZZOEHANL T2 Z 2R WA L7 (Fig. 4).

AT BYRFAM % (1 2 fi it L. OFCHES AN DRRIS 1 28
AN Z$E5 T KUOHEIC & 2 VMSHIK T O ik
WG EPHOCE RIS TRl L. fFR L 228tk n T

rAAV
Blue light

Other
OFC ‘ region

‘@

VMS

Schematic representation of neural
circuits and experimental method in the
brain of a rodent

(a) Optical fiber
surgery  Habituation With blue light
Q d. Q 5 d, Q
. 3 weeks + o days ays

Virus

injection

®
40
35
30
25
20
15
10
5

0

—— Control
-=— ChR2

Grooming time (sec)

Pre Stim Post 1 hour after

(a) Experimental schedule and (b) Effect
of OFC-VMS hyperactivation on grooming
behavior in mice

* 7 RS Z 4 - RIGRE T LIS B T 178k K UHRE AL S IR L —2d 52, LS B TOR YL M,
*8 Pl « 2 QBB BIEHENEEE T LI THRERT 2, LS B TORYME,
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(@ Blue light  Blue light and
only compound administration
3 days 5 days 5 days
L1l L L 11 L1 1.1
LI rrrrt rrrri
Habituation \
Compound Blue
administration  light
P 1 hour after
¢ 7% >>
15min 5 min 5 min
®
g 50
Z
o 40
=
o0 30
£
g 20
[=}
=}
0
Day 1 Day5 Day 1 Day5 Day 1 Day5
Vehicle SSRI DSP-1181

(a) Experimental schedule and (b) Effect
of DSP-1181 and SSRI on abnormal groom-
ing after blue light stimulation

H IOkt mlis 2 /e LT3 Z & 2R L 72, L
LORER S OFC-VM SRR & Yol a2 TRy
B LR X5 2 LIk o5T, v 20D
OCDMATE) (BDL AWTHE) AN E2Z LN
Mot kol, KEFILIZ, #ROOCDEMET
)L CHERRT % 757> 5 720CDISRE D RER B & =224 M %
HRLEH -8 ETLTHEES A5, 1EHIL
72z0CDE T < 7 2 % H N TDSP-1181 DR FH R,
BEOPHZYEORGEE LT, OCDE#SHE LT
KRIH T FH B B SSRIDAEHIFHIG 4 F2H6 L 72, YEHE
Gt LRI G#FEL. $591 8 &5 H B OS5
HOFHIG 7 — 4 /" L7z (Fig. 5), AR GHE L I
B LT, A GRS U 721 Tl T T O3EAE
B CTEDIL ANVTEHIOWMD R0 6 hizn, %5
WIH» 5B DL ANTEI A HIEI L 72D I1EZDSP-1181D
BTHo72. TOHFIX, OCDD B RS F ADSP-
HSI TR BT AL ARBLTCED, WKTY
SRR B CEOHM A2 B4 3SSRIOT ¥ A b - A
T4 A - Z— X EWGET 5 DSP-1181D W HEME A R
L7z, 5HTZ A KL, SSRIOEMN TR & 55-HT
=2 -0 v EEMOENESRE TR 2 Z &

HINTEDO, ZEEREBRICHAT S Z L Tk
XN B ZEERONIEAIZ & > T HIFESF%5-HT
Za—a Y REMHET B 2 ENEPRB AL - NI
BL-LThah»d Lk,

FEERR D SERRAD Y — L L A BBITICE T 72
V) A

1. FI2AL—Y3FIVHROEEMENIF Y —

H—E L TOIEALEIL

T VAL =Y g TG &3 IEERIRITZE & IR
R e O [HEWE L] 28k, ZoHEEIZ K
TR ﬁﬁjuﬁﬁ%%o)ﬁilbﬁﬁﬁﬁrjj:érEi?a?fﬂﬁh\ﬁ\
%, FTUVAV—Ya LR EED S L TREER
M AEGAT 2 RENLE VI HIZONT, HRA
BOBSEN T h 5 Plizerth 2 6 &K S h - IR
BIZEATWS, WMEDOHR T, 3 pillars (BERERALAN
DWEFZ, 6. BEERE) ZERL 22L& D EEIK
AR T D Proof of concept (PoC)* HNfHifE 2 A185% %4
Wz . 2 pillarsBL T L2 fEGRHIK 72 2 5 723556 & LB
LCEERTH LI ENRENT VB, JAkkIC
AstraZenecathbiZ EICHFEA P IEL 72T 0P 2 7 b
oML, HREBRMEREICKIT%8%D 70y
FTHEIERA TS THD, ZOHHDO—DE LT
HMICE TN A — T —DHEEIRE AT
W3, 23 LEAHBRIIESE, Tuvrs b0
FlrEE e IS o OBl (BER 2 1. BB, ‘e,
BEEM, o KRF v v L) » 5K 55 Right
framework# 2R L TW52, Z5 LRtz
A, FEMEEBORSEN R EED 5 ETEERBIN, »
D, bFI VALV g VR TFETONA X v —
B —HKE A EM T A NE, LD HIT A AR
RINFENE 2 L 2 - Ic KA ITRE L 72, IMNT3
pillars 584 5 72912, PET*ORMRI* A2 U8
EL TV O DOFHENHVE NS A, 5-HTIAZH
k7T =2 FMEEERET & 3 5 8RO H Tl fLo
PGEER A RE SN T L 562,20 EfLAD
YERFHIT 2 DSP-1181D&EE L 7 v 2L —Y 3 F )L -
INA F v == ENEDT 7,

MEFLDPLIRIGEIZ, L7 FL P v L7+
FUa) Ko THEFLECRA & U < I35l 233
fiighs 2Tl %, BLPHEICH VT, 5-HTa

*9 Proof of concept (PoC) : BE&ILEE, PARILAMIELIRENDBTIRE R T, LI RGAFIFINCIGET 5 2 &,
%10 PET (Positron emission tomography) : B8 7 &% b L — 3 —ZFIH U THIGRO W g5 2 s 4 % k. SHiiL 72032

BRITHA T2 b L =Y —=DFETIUE. ZOZEERNDES BTG SN 5 A O Z B R G ZFHITRETH 5, 7.
)b 3 — Z A& R U 72 38550 0 ks 8 o 11 FH Rl & 1] 68

%11 fMRI (Functional magnetic resonance imaging) : f#EHI O L & & & IZHNkd 2 MMAmEIREZ R L 724 x — 0 ¥ 7 i, Z
DOFEAi & W2 Z & T FEAIAER 3 2 BRI ik E O ot A O 2L A5 T & 5.
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ZEKRT T =2 M52 X B HNEdinger-Westphal
1% (BYHRAPREEIRR) N DA FH 23 Bl 28 A% = il O )
HRAhRR 2 97 U CIRALIER D 2 U ¢ 5. EF A5
NTWED, DF 0, EESLOZLIT AR RS RE
IIRAEL TH D BRI T b 2 s\ D BEFE % fifE 2
THIEMLE LD S 5, £ZC, DSP-1181MD + 7V &
L=y aF - N dAv—H—& L CHEEERICE
H U CIER R GG % 3k A 7= 28, P o i % Fv 7= 9
BRIRATZE TIES-HTa &R 7 7= 2 b A EUEAEH %
B2 2 EDBRICHE S h T2, BELANOE
N7 FLo@ENE, SHTAR B R 7 = 2 M
OV MELANDIERBITICHEZEDN S 5 Z & A%

LTWwWbEEx2, ke MolwikEe N BEMEH
W72 Gl R ORI E T L 7=,
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Development of an Efficient Numerical
Simulation Method for Atmospheric and
Hydrological Phenomena
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Sumitomo Chemical Co., Ltd.
Production & Safety Fundamental Technology Center
Naoki SHimMADA

The following two numerical methods were developed in order to provide several computational methods that
overcome the computing load issues of three-dimensional simulations based on fluid dynamics:
(1) a method incorporating bent channel shapes in structured grids (improved cut-cell method)
(2) a stable method for solving flows using a high aspect ratio grid

In the first method, we attempted to improve the cut-cell method for boundary layer computation near
industrially important walls. The improvement demonstrated that the cavity flow and the flow around obstacles
can be calculated accurately. In the second method, we confirmed that the same flow field can be calculated even
when the aspect ratio of the computational grid is increased from 1 to 100, and we simulated the temperature and

flow of a large-scale ocean area.
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(2) HHRmOM LM TS5 L

iz () ickoT, KDY Iab—Y 3 VAERK
FERRLRFATERZ R L Tnd, 20, KF:
JIR D ZRJCHEHEL A SR IS EAR S T T
°—F 20, Bt =Rt R g E T
W57z, TNERRT 2729123 BF7 AN
7 b A EO ST Navier-Stokeszh (6) % g 12k
S FEEMETHINENRD D, £ I T, ERIHE
Mo RELAEX > 72, KR AT 281 &
. BIC U T rT e e 22 g A Bk L Tn B,
ThEDLBEWMET 72X Mg, MBI L
TR RIRA RS Z Lt EVWA o5, £
ZTC, N7 MG EHUTOL S IZ0ET %,

v(t+ Ab)

v(t) bl

(a) Existing projection method

Conceptual images of projection methods
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-5 Velocity (m/s) 5

Outlet

(b) Velocity magnitude profiles

v=0+0' 11

ZZT REVLWHA X, 'BEVWSIA X EZThEThd
5 5%, Helmholtz-Hodge DE A M REHD A * — ¥
ZFig. 713, & 2 0%l 5 REREIALZ O fm L 72
WL (t+ A #3RKD 256, BERAMEHIZE 5T
—E P ERET 5, 74K B 20O T (G
R T) 3 ALOMREIh TV S,

M) IFH A4 X2k ->THEIEIRILE—D LA T
W3, Tabb, R4 LY A ZIZIRC T
SHHEE T2 XS L T3, X e~ 0
REAHEHIEESD. 39 2 2 X h 7z,

FLL 22 BdiE iz, v L7271 y Rk (Hackbusch,
1985)3M- K 2K 7 Vv RO REN S 5., 7272
USRAFDITED % < R & B L Ty,
HKLFHREZT AR MEE12 5100 TN X T
LRICHNIG 2GR TEEZL 2 & &AL T\ 5,

FH¥E L 7= T2 & B BRI % Fig. 81289, AJIi
ELT, HAWET — 2 X v & — 400§ it4 5 K%
F— 2B XUOBHFT— 2 2L 7=, D2z
Hayashi® (2007)*VDEIH T — 4 2 (tic9 5. BA
FHZ 360 2 Wil o e iz > w et —% %
T3, KRR IZ88.5%96%0.16 kmTd %,
DF 0. AKPIIADERE T D 600K b 5. FRIE TN

v(t+ Ab)

v(t)

v

(b) Projection method with decomposition by scales
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Region A

(a) Inflow to the bay

(c) Magnification of region A

Comparison of flow profiles3®

Temperature

(a) Simulation

Flow and temperature in Seto Inland Sea

IR L &5 & LT 2 <HLS & Jiff
D = WILCFD TIEET A F A 10104 — K12 5 TH
i< 2%, ARFHRTIIAKFEHFIAIZ500 m. SRET
M5 mORE T &, &7 2T b SEOARFL
RS THELTWS, ok, 5HERT13997,500
TH D, TORMOMEPEHR %3 272D L 72
PC (CPU : Intel Xeon E2-2687 W, 3.4 GHz, Memory :
32 GB) MFHENIHKI48HFEITd - 72,
WRAPRNT IR L0500 L T 5 WiE NV O 1RE &
Whov I 2v—v 3 VHlEFig. 9158 Y, HIEGHE
(FE L BERED) 226 5 5380 . WF NEEIE % <
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(b) Outflow from the bay

Legend
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136.6° 136.8° 137.0° 137.2°
Longitude

(d) Reference of Hayashi et al. (2007)

(b) Image taken by Landsat 842
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Classification and Labelling of Active Substances | Sumika Technoservice Corporation

in Plant Protection and Biocidal Products in the Regulatory Affairs & Chemical Safety Center
European Union: Changes in Procedures and Hiroko HARADA
Increased Importance Mio TaTsu

Mika OTA

The Classification, Labelling and Packaging (CLP) Regulation published in 2008, which replaced the
classification, packaging and labelling of Dangerous Substances Directive (DSD) published in 1967, incorporated
the internationally agreed Globally Harmonised System of Classification and Labelling of Chemicals (GHS) into
Community law and did not only place all existing EU harmonised classifications listed under the DSD in a table
in an annex to the CLP Regulation, but also converted all existing classifications into GHS classifications using
the GHS criteria and placed them in another table in the annex. Under the CLP Regulation, a chemical Active
Substance (AS) of a Plant Protection Product (PPP) or Biocidal Product (BP) is normally subjected to Harmonised
Classifications and Labelling (CLH). In this article, the provisions introduced by the CLP Regulation, the changes
on the procedures for setting/revising CLH, increased importance of CLH in the evaluation processes for active
substances in PPPs and BPs, etc. are summarised.

L BHIC

WkJN3H A (European Union: EU) Tid. KRN
H:[rfA (European Economic Community: EEC) DH§
R & D IMEEE (Member State: MS) [0 73 5HZR D
EOW IR EE S OREEL 2 D155 2 & A el &
Nz,

KRN FfA (Community) W TOILEWIE O H
75 it O 7= ¥ 12 B 4] D i b 7 W1VE O 43 FHR R Al 4
4 (Dangerous Substances Directive, DSD: DS#547)
M196THAZ AE E T,

LA LAaAE, DSIES O F CIREURAI LR
(Harmonised Classifications and Labelling: CLH) (%
EUBKN TR & -t (R4S (Plant Protection
Product: PPP) X234 4 44 F#lE, (Biocidal Product:
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BP) Ot & (chemical) %WiME¥E (Active Sub-
stance: AS) FTNTUIIEIHRE S N A > 72, CLHAR
EOLFMASIZE L Cid, BLEH LA S H G 28
ELEHENDSE (self-classification) #MEH X i
7=,

DSHE471320084F- A%k 0 43 JiFK R al%é (Classifica-
tion, Labelling and Packaging: CLP) #iHI|T& = {6t %
bz, ZOCLPERANE, (LMo ik K O&RRN
2B B A A S 2 7 4 (Globally Harmonised
System of Classification and Labelling of Chemicals:
GHS) #EUDH[EAEIZEDIAAZ LD TH - 7=,

DSHA T8I & 7= 2REAFEUFAA 3 HIE CLPALHI
gl kAN, 2o EfEHEPICERE AL
U2, 26 OREAE A GHSIEHE TR L 7-GHS
SR AR B E IS HE i & 7,
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CLPH{HI FTIZPPP% L < IZBPDASIZ, JHIE L
CCLHN GO 58Iz 572, CLPHAIT TiE. WJH
{b2=87 (European Chemicals Agency: ECHA) 7%
CLHAYE /SGTOHFERICBIMNMT 5 Z ik -7,

PPPR°BPMDASTIZ., CLHA K/ KR Hre i 12
WELE21CEbEY. CLHRRE/SGETORRAEDR
R2PPPRBPDASD aA ftam ° i R IR & 0 & 3%
B0, ZNHIKGR/AKGRHEHUEDIRIEIZ DR H %
BB C 72, Z OMEE R 5 720 ICCLHIER R
REHULD 720 OHEE I EAFREA S /=,

LB R A ORFCTAZE L Tk, EFED
WIN T D [ULEY1EHE ] 0%, OECD Tl
WEOEFEOFM G FANOB X & & 5,

Fb7 2 7 — e 2A 2t T REFEUDHEY
TRAEEL RS A A A PG OB O /KGR /KGR
FHHIZ OO TOHRBIE R A A I L. AS/KGR /KGR
HHEAICE B A5 2 5 CLHRE/SGETIZOWT 1
WAL EEIT->TE 2, TOEMES &I2. KR
Tl LB O CLHE /GBI L TR E e
WEDODSIEA & TN 5 IZE X b - 72 CLPHHI DO BE
Yl L 32, CLPHIHI N CCLHRRE /SGT DA FIE
AED XS I X T o 72 5 & Rl AR 5L
INA G4 FEIFASO KGR/ KGR TCOCLHD #H
M, HHFREEICE D O X 2T 5.

IEle) (WM Annexes to Directive 67/548/EEC

EUD{LEHE DR ERREE

1. DS#ES EDSES T CORERREE
(1) DSHaf DR

A D f b 725 VB O sy F RN e ¥ed5 5 T b 5 DSHH
4467/548/EECY . 19674-8 H 16 H ICEU'E it (Official
Journal: O]) 2/ 7z, MWEHETIZELS & $1970
FIAIHE TIHEHAT AL e 5T, O
MTORFE L. Roh=PabemtE s —
EECOWTTH D, R UM ARFEME. B
mEREEhTOEL 572,

DS#64r67/548/EECIZ. Table 11275 ¢ K& &
(Annex) LIVA SHER X h T/,

DSHi4367/548/EECIZ 43 JHE /R @2 B b 5 BlE
ALMPNIB/IRL T zn, BRFEIChbz->TE S &
EX ., L WERHII R EURRER L S IBiic h 5 &5
12572,

B IEFE473/146/EEC21Z & 0 fiH@EVASEM X h
720 BB VICIERBR T RIC B3 5 il ek < h 7z,

FHOXRMBIEIE479/831/EECY TDSIEA DA K
MEICEHE XNz, HIZH, SHE8ELE TR, HLuvigl
SO HEBRICEEMZ SN, TTOFEI%R. F105B
FUENFIT. ZThENPE245%. H2B5B X VH26
kLol

Annex Title

Annex [

LIST OF SUBSTANCES CLASSIFIED

Annex I DANGER SYMBOLS AND INDICATIONS OF DANGER
Annex III NATURE OF THE SPECIAL RISKS ATTACHING TO DANGEROUS SUBSTANCES
Annex IV SAFETY ADVICE CONCERNING DANGEROUS CHEMICAL SUBSTANCES

IEIEWA  Annexes to Directive 67/548/EEC as amended by Directive 79/831/EEC

Annex Title
Annex [ LIST OF SUBSTANCES CLASSIFIED
Annex 11 DANGER SYMBOLS AND INDICATIONS OF DANGER
Annex 11T NATURE OF THE SPECIAL RISKS ATTACHING TO DANGEROUS SUBSTANCES
Annex IV SAFETY ADVICE CONCERNING DANGEROUS CHEMICAL SUBSTANCES
Annex V
Part A Methods for the determination of physico-chemical properties
Part B Methods for the determination of toxicity
Part C Methods for the determination of ecotoxicity
Annex VI GENERAL CLASSIFICATION AND LABELLING REQUIREMENTS FOR DANGEROUS SUBSTANCES
Annex VII INFORMATION REQUIRED FOR THE TECHNICAL DOSSIER (‘BASE SET’) REFERRED TO IN ARTICLE 6 (1)
Annex VIII ADDITIONAL INFORMATION AND TESTS REQUIRED UNDER ARTICLE 6 (5)
Annex IX
Part A Provisions relating to child-resistant fastenings
Part B Provisions relating to tactile warnings of danger
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LR IcEERmAONZ &2k, K
INDIR & e D HEMCBREANOFREME, %4 V1,
ZREVE, R AGEI X 7z,

MR EVEIXAGEN & ., SB6XRIB E2 DODSHE i
Table 2! /R §HEHLIX THEER < h Tz,

BIRIBILIES92/32/EECYTE . DSIRFDOEKIHN
KNIBIZETE Sz, BIE,58235%FTIE, ity
WIS HERFICEZIRA SN, JLOH245%. H25
Gk KUE2TRIE. TNENE3ZSR. BHUEB LT
355k Lk o7z, MBHINSEREANOGR AR Y v
AHGEME 4, FEZVI Part LA, VIL VIIA E X
A2 bNiz,

BIE#EH QDS IZIE,. CLPHANCZE#R T
w3 ’J}iﬁiﬂfﬁzxﬁ%;@@%ﬂﬁf: JTa< LB

ok, B, 874 K OHIFR (Registration, Evalua-
tion, Authorisation and Restriction of Chemicals:
REACH) #iHIJ1907/20067 F Tl £ T 1L
LR 2 B 5 2 BUE R0 aABRIE A HII440/20089) |2 63K =
NTO 2 EURBRE IR X T/,

REACH#HI & & 12200612 H30H ICOJ AKX
72 1EH6§472006/121/ECDIZ & . REACHHIHI 12 1%
DA E N7 BUEICBRT % HEFVIIA, VIIB, VIIC,
VIID, VIII, # & O'EUGRERTEZ 1BHK L 7= B2 VO]
B 23200846 H1H (28 & 7z, FHEEVICHEHE &
T 7= EURERIE 3G BRI A 440/200812 5 | k28
niz,

3 EFNICBE 5 BE 2 5% L 72DSHEm i, 20084F-
12A31HIZ0JAE X 7= CLPHIAI1272/2008912 & b
[E-E T Y (A

(2) DSHEH T CTORMHERER

I DDSHE4767/548/EECIZ., Hfw O EMEIZH
L CEUBNILED 3 R R EZHET 28D TH -
7o PRICEURBER 7 — 2 BOR A HBE L 72 s & 28
M 5722 & T, FHERHROAFEDEBENR 5y
iﬁ%ﬁ@%ﬁﬁ%fﬁﬁ“@% k512 nm572,

CLP#iHI1272/200812 & 0 733K R D F A IZECHA
MNEINT BRI, [ZU”?% A RFZEAT (European
Commission’s Joint Research Centre: JRC) NIZ1993
AR S 7z [Xk}‘l‘lﬂﬁ?uﬁ':% (European Chemicals
Bureau: ECB) A%, AEHWE O3 FHER O 15
Eir o722 &0 HZk)llﬂﬁinn%’ - EUL#Y B TO
I5FEDRBROBE NG T 5,

ECBIIDSHEH OB ZHHHOMIMNERZ (Euro-
pean Commission) 2% DRI AIIFERHER 7 DIER %
fHY U 7=, DSHEA THLIE D HHUE & 71256 - THA
AL L TCLHAR R SN fEfRaE ) X b 218
T 2 MEEIDOIER & ECBAHY U 72,

S FFIR DR FEAER R 3 R EDOEF O 729
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ECBIZ 3 HETROHARE S (Technical Committee
for Classification and Labelling: TC C&L) % #lfk L .
HEATED 72, TC C&LIZ. BUF. PEXER. RIEIES
FIEIfA (Non-Governmental Organisation: NGO) 7* 6
HHE SN ZHE TR INZEHMREB 2 TH -7,
19944/ 5ECBIZTC C&LI — 7 4 ¥ 7 %l L 7=,
TTENE. AT V. A RIFEES B ORI SR E
HE S ML 2. ECBIIHERICHT 244 54
ZBEK L. [ HE RO R B 2 OFEETIIE]10
SIEAT L 72,

TC C&LI —7 14 ¥ CRlakd 2 L& id. s
E2oREINZEDTH -T2, I—T 1 VU5kEH
TR DA F N AELIEN I, LTOEEDTH -7z,

1) R oM. 2EFEM B OB (Carcinogenic,

Mutagenic and Reproductive toxicity: CMR) & L
AR EFEEAEYE  (Respiratory sensitisation) @
WarhaT2WH

2) BID ) A 7 & AT AR RS o BRI

B3 2 HF R EO PN A 2 R MNP E 2 5 2
Hxh2-Wa

3) S SEEF 0 E e YR

4) ITO LS R aEEnd 5 2 & N RENW
[El 2 5 3 S h 7'
a) MEFRDBREM T L 2V
b) DSHR 4 O MEFIZ A& RN O REF 3

5) % DfhOYIE

SFHFENICE U CECBAS B L 7l Ak, 20
ZECHAIZ S| E Mk 7z,

2. CLP#RAIECLPIRAIT COAERTEE
(1) CLPHHI1272/2008 Dk

CLP#H1]1272/20081%. 20084-12 H31 HIZOJ A% &
. 20091 H20H I2H#%h L 72,

CLPAiHINIZ., Table 3i1=/"3#ii (Title) & & (Chapter)
B LU Table 41N EE» S S T1 5,

Sl (AW (Hazard classification) J. #5111
it [FRDEAIC K 2 HFH M ZE (Hazard communi-
cation) | &i#BIViR [@% (Packaging) | 1&. ®EIC
BIL TIZ20104F12H1H 2 5. IRAMIZE L Ti32015
FoH1IH2 HEH & &z,

g, I Part 1, IV, VIZid, GHSZKDAAZZN
HERER N, MESENCIAEELWE L RE
NOIFEFRREKFIH (Classification and labelling
requirements) AE#E X7z, FfEEI Part 112134
EMIEH (Hazard statements) & UC. AEMHEHR
@Euﬁﬁﬁi ETCORMY A B E N, WEE

RS E (Precautlonary statements) ') A b
& LT, Part UIHEE B ROMHE, Part 2121
HEXDOEULLA a;:“(@%ﬂ? A b E T, B
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LGN Titles and Chapters provided in Regulation 1272/2008

Title Chapter Articles
Title I GENERAL ISSUES 14
TitleII HAZARD CLASSIFICATION
Chapter 1 Identification and examination of information 5-8
Chapter 2 Evaluation of hazard information and decision on classification 9-16
Title I  HAZARD COMMUNICATION IN THE FORM OF LABELLING
Chapter 1 Content of the label 17-30
Chapter 2 Application of labels 31-34
TitleIV. PACKAGING 35
Title V. HARMONISATION OF CLASSIFICATION AND LABELLING OF SUBSTANCES AND THE
CLASSIFICATION AND LABELLING INVENTORY
Chapter 1 Establishing harmonised classification and labelling of substances 36-38
Chapter 2 Classification and labelling inventory 39-42
Title VI  COMPETENT AUTHORITIES AND ENFORCEMENT 43-47
Title VI COMMON AND FINAL PROVISIONS 48-62
Annexes to Regulation 1272/2008
Annex Title (first established by)
Annex | CLASSIFICATION AND LABELLING REQUIREMENTS FOR HAZARDOUS SUBSTANCES AND MIXTURES
Annex 11 SPECIAL RULES FOR LABELLING AND PACKAGING OF CERTAIN SUBSTANCES AND MIXTURES
Annex III LIST OF HAZARD STATEMENTS, SUPPLEMENTAL HAZARD INFORMATION AND SUPPLEMENTAL LABEL
ELEMENTS
Part 1 Hazard statements
Part 2 Supplemental hazard information
Part 3 Supplemental label elements/information on certain substances and mixtures
Annex IV LIST OF PRECAUTIONARY STATEMENTS
Part 1 Criteria for the selection of precautionary statements
Part 2 Precautionary statements
Annex V HAZARD PICTOGRAMS
Annex VI HARMONISED CLASSIFICATION AND LABELLING FOR CERTAIN HAZARDOUS SUBSTANCES
Part1 Introduction to the list of harmonised classifications and labelling
Part 2 Dossiers for harmonised classification and labelling
Part 3 Harmonised classification and labelling tables*
Annex VII TRANSLATION TABLE FROM CLASSIFICATION UNDER DIRECTIVE 67/548/EEC TO CLASSIFICATION
UNDER THIS REGULATION

*: Initially the following two tables were provided

e Table 3.1: List of harmonised classification and labelling of hazardous substances

e Table 3.2: The list of harmonised classification and labelling of hazardous substances from Annex I to Directive 67/548/EEC
According to Article 1 (2) of Amendment Regulation 2016/1179, Table 3.2 was deleted (this deletion was applied on 1 June 2017)
According to Article 2 (2) of Amendment Regulation 2017/776, the title of Table 3.1 was replaced by the following (this replacement was

applied on 1 June 2017)

Table 3 List of harmonised classification and labelling of hazardous substances

BEVIZIZEENREE R (Hazard pictograms, GHS
T®Pictograms) HEHE X 7z,
FEEINCIE. FFEOWE B KRAMD 7 XLk
BAEIZBT 2R OBAIAE I E T B, FHEEIT
IR OAENERIE. GHSIZIZAFEL 2 WEURA
DEFEULRRTH O, AFHHEHRO T — FICHFHNE
(Hazard) %% [H] Ofib D ICEUMRES OAFEME%
A9 [EUHJ PER T3, MEEI Part 41244
RSSO FIRIZBE§ 5 Rl O BHI & U TPPPYE Y
91/414/EECW 1654k K UMBEEVAS K Eh Tk
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. ZZiIcAFEN R~ F [EUH401]) & Zhicxt
BT AXE [ANEBEADY) 27 58T 572012,
J 7 sy ] B X h T\ 3,

PR TIT Part 21203, il 0 A3 MEEHRE LT
PrEEYE, R B J O BRBTIC B D AEUR A O A MR
W —FICRIE T 206 FEEROEUS AHEETOERR
YA MMk I 7z, R IRGE R OH FHEE R -
[EUH401] (25§ % &R A MdPart 3D & D
WEERAMANOHIER aFoR BBk h 7z,

ME VIS IE, CLHBROFEHR —E &2 5K &
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Number of chemicals to which CLH was set/revised*! by Amendment Regulations published in the OJ

from 2012-2020

Set (Inserted in Annex VI Table 3)

Revised (Replaced)

PPP BP PPP/BP*2 Other Total PPP BP PPP/BP*2 Other  Total
Regulation 618/2012 (O] 2012.07.11) 3 1 @ 8 11 1 0 (0] 4 5
Regulation 944/2013 (OJ 2013.10.03) 6 4 2 14 22 3 4 0) 10 17
Regulation 605/2014 (OJ 2014.06.06) 7 2 0) 5 14 3 1 (0) 5 9
Regulation 2015/1221 (OJ 2015.07.25) 15 2 0) 3 20 7 1 ©) 4 12
Regulation 2016/1179 (0] 2016.07.20) 12 9 4) 9 26 10 10 ©®) 8 22
Regulation 2017/776 (O] 2017.05.05) 9 8 0) 7 24 4 5 @ 5 13
Regulation 2018/1480 (O] 2018.10.05) 5 0) 4 16 6 4 @ 9 18
Regulation 2020/217 (OJ 2020.02.18) 5 1 0) 11 17 3 1 0) 7 11
Regulation 2020/1182 (OJ 2020.08.11) 13 12 @ 13 37 8 4 (0) 9 21
Total 7 44 ®) 74 187 45 30 ® 61 128

*1: CLH set/revised according to RAC Opinion adopted from 2010.01 to 2019.01
*2: The number of ASs is the double-counted one, because the ASs are both PPP and BP

N3, Part LIZIZCLHY X P ANOF (introduc-
tion). Part 2121ZCLH F ¥ Bk O—A%JHHI. Part 3
IR ER L XL TIRE S M2 AFEMEO ) X bR
Table 3.13% X U'Table 3.2& L CiH#k X 117z, Table 3.2
3. DSHE467/548/EECHEHTNZIBHK & 72 CLHD
YA NTHD, Table 3.1id. FHEZVINZHEiKkD 755
ZE 1312 HE > T Table 3.212 4B DO DSR4 67/548/EEC
PRI T O A GHS /A IC A L, &R & GHSAE
SRS X ¢ 72CLHDY) 2 N Th 5,

CLPHIHITIX, 28365 (1) (CBUEDHFMWS A
73 —DOEHEA 7T E L PPPE L < IZBPDAS
(BiHI1272/2008%55365% (2)) &, JEHI& LCCLHO X
B TH5%, PPPE LK IZBPOAST 5 WHIE A 45365
(1) CTHUEOAFW SN OAF M % iz 3
i, LR L NLTCCLHBEDOBESH 5 Z &
R U ZZIEY S BHA M S W 2 58 10 FERE
2B > CCLHM Y — 234 7 — A TRE S S5 (B
HII1272/2008%5365% (3)) .

Table 5!220124F-7* 5 2020412 O] A% X 1172 CLPf&
IEBHI T OISO CLHD R E /AT A 7R L 72,
PPP& L < IZBPDAS% A bt 7o A 24K D5
DEESOTHBZ N b, Thid, PPPE LK
IEBPOALZEEASIZIECLHR 5-2 5HI & L CTRHT &
%5, PPP& L < IZBPDASTIE &AW IZIZCLHTY
ERPETENZDTH S,

(2) CLPHHI1272/2008 O CLHEH &

CLPJHII1272/2008 T CHOCLHFE A 1. BV [W
BOSFHEROBEME pFHERA VRV P =] T
DOE1F [MEDOCLHOE ] o375 [MWED 5
HEROHFMOFNE] 12HE S hTnb, ZORE
X CLPAHI D %540 H 200941 H20 H = #%h L 7=,
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CLHEZZ IS MM E FrE By iy 20 S 383 2 556 (R
H111272/200855375 (1)) L WBEOBE#, A,
JIFFE#E (downstream user) %> 542§ 2554 (B
H111272/20085537% (2)) 78&% % %', PPP& L < I3BP
DASOYFEIZIE, Py g #E (Dossier Submitter:
DS) ZASHFAEHYMYEE (PPPOYA. Rapporteur
Member State: RMS) & U < (013 [ 5¥Am Air s 5
(BPD¥34A . Evaluating Competent Authority: eCA)
THb, ASIKGR/KREHHEE P ZIcEHEhb T —
A/ mAESHL T, MWAEZCLH F > = &/EK L.
CLHfE%ZR & & & IZi8i T 5,

BIfR§ 2 MIkICIZ, $2H X N72CLHIZE D 2 X
VRO ER5 26N 5, a3 x v MR EIRAR
Wik, 2T A Y MK 2DSORMIE (Response to
the comments: RCOM) 2MERK &4 %, CLHIER. %
I AV P BKXURCOMIZE, VY A2 7 iHIiZEZ (Com-
mittee for Risk Assessment: RAC) 1234 &, HE
{2434 (Rapporteur) (2% N 7ZRACHIKEDIA
AEHZE (RAC Opinion) #fE$%. RACTIZCLH
FREZWE 2 5180 HLUNIZRACE R E # RN L,
ECHA» 6 Z ORACE R & & £ O 7 #H (Back-
ground document) T& 5 CLHIZER Z Ik %2
AV b eEERNEESICHRNT 2 (FiHI1272/2008
3754 (4)) .

AU E N & % W'E O 5 FHE N & BN 2=
BaruEg)e el BMINEERIE. 20oYWE%
FOYIBE DS EEN & & S ICCLPEROMEE VIO
Part 3DTable 3. LUK G ZHE N 7 7 b 82§
% (MLHI1272/200855374 (5)) . 7 5. 20154531
H & Tid. Table 3.2 & x$I9 % CLH % [al Ak 12 PEL
LTz, Table 3.21%. BIEMHAI2016/11791212 & D
20174E6 A 1H ICHIBR 23 1 & 7z (LHI2016/1179
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Dossier European Chemicals Committee for Risk European

Commission

Submitter Agency Assessment
(DS)*!1 (ECHA) (RAC) (COM)

e Accordance check on
submitted CLH dossier*?

e Public consultation*4
(initially for 45 days, now for

¢ CLH Intention to prepare a
CLH dossier (optional)

o CLH dossier consists of the
CLH report and any other

e Development of RAC opinion e Preparation of draft Amendment
Regulation assisted by the expert
group CARACAL*>

¢ Adoption of draft Amendment

eResponse to the comments
sent during the public
consultation and replied to

supporting information*? 60 days) on hazard classes in by DS Regulation

DS’s proposal for CLH » Adoption of RAC opinion e Notification of adopted draft

e Publication of received (adopted RAC opinion and its Amendment Regulation to the
comments on the ECHA annexes (background Council and the European Parliament.
website document and RCOM) are e After the expiry of the objection

e Invitation of DS to provide published on the ECHA period, Amendment Regulation is
response to the comments website) published in the Official Journal (OJ)
(RCOM)

*1: In case of PPP AS, the DS is normally a Rapporteur Member State (RMS). In case of BP AS, the DS is normally an Evaluating
Competent Authority (eCA).

*2: In case of ASs of PPP or BP, the CLH report is compiled from Draft (Renewal) Assessment Reports (DARs/RARs) or Competent
Authority Reports (CARs). Templates to be used for DARs/RARs and proposals for CLH, and the template to be used for both the
proposal for CLH (CLH report) and CAR are provided by the COM DG SANTE website and ECHA website, respectively.

*3: If the dossier is found to be in accordance, the ECHA will start the public consultation of the proposed CLH as presented in the CLH
report on its website. Otherwise, the DS is asked to bring the dossier in accordance and to resubmit it.

*4: If needed, targeted consultations (length of the commenting period is determined on a case-by-case basis and is normally shorter than
the usual public consultation on a CLH proposal) for a CLH proposal are launched on a particular hazard class, or if comments are
sought on (e.g. a specific additional document), and publication of received comments on the ECHA website.

*5: The Competent Authorities for the REACH and CLP Regulations

Scheme of procedures for setting and revising CLHs

154 (2). 24 (2)), Table 320 HIEIZ{E v, &
ERAN2017/776112 & D 201746 A 1 H - Table 3.11%

CLHYPPP/BPDAZY/ AR EMREICRIFTHE

Table 3122 &7z (FLAI2017/7765525: (2) . Fitis 1. PPPDASESEDH v b F 7 HH#ELBPDASHEER
F3) () DHREAE

BIEMATF 5 7 b ERIRENHC RN R B 2135 N E
Mo IRH I NEHMK KT 5 (B1272/2008%
53a%: (4)), BIEHAIF 7 7 FRIRBE B2, RUNE

PPP#54791/414/EEC 3 PPPHIHI| 1107/2009149 |2 & %
1z 54, BPE4 98/8/ECL 3 BPAIHI 528/201210) (2
BERZ N, Zh6OH LWRAITIZ, PPPO

BRI S (European Parliament) & FiZie
(Council) IZ[RIFEIZEAIT 5 (FLHI1272/2008%553a
4 (5)). WIS EBEZOWTA, S ElAI, 52
2 HUPNCEEAEH X e, 3 L < IZRRRATC
RRINGE 2 & BER 2O 2 6 B A 8\ T & AR
FERTEA SR NEBERIIF 5 7 M3RDT 3
(BiHI1272/2008%553a4% (6)) .

Fig. 1IZFIEDE 2 Z F — £ %R T,

DS#4 T CCLHARKETH D, CLP T8 CLHA
HEOFWE TS, CLPHANC X 0 #EE S L <
BAFIZIE B X Tnd g L 3B FEoaH
BB OB FEERR ZEUDATIS@AS 5 Fihaf &
L (BiHI1272/200855405 (1)) . A1 & 7z &R
WOFRA v _y b Y — (BlHI1272/2008%55425%)
I Ehs ko527, ZHIZKkDCLHARE
OILFEWE T EEE S LS BWAZENEL7=0
HERRNDERP RTINS IS E 572,
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ASTIZVbHWS # v b4 7 (Cutoff) Ji#E, BPDAS

TIEPERR (Exclusion) FEUEAVEE X, AEMEHM
FER 72 CASIERKGR/RKRIELBHIZ DA L L
VAW

PPPHLHI1107/2009 O FffJE FH 112 1 AS KRR D ] [y K&
AR X T 5, PPPRIHIEE4AS (1) 1213, FiE
DIKGBILRE A i 729 & 5 b RONZFHHT§ 2 B0
WEN D B, & 5ASOFHI T Z OFFE D KLEHEC
»HEFFEDOHFWIIHY TS, T abbhy b+ T
HUEIZH Y 5 L ofamrt S h 2 GEI12iE. 20
ASIZIERGR/KRRIEEHIZ A VRSB, H vy M 7 HkHE
DIFLAELENCLHTHR A M, ZRIFMES L IZH
EEOAHEE M TH T T —1AS L IFIBIZH
UTBEDTH 5,

Fy b A 7 RMEO—TIZIE, 4% (D) ITHEDS
% 3 Tl 72 KGR & AT B 3 B RIS i 3 i
Haha,

a4 (7) ORHHEE EH S EE v A Tk
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HEDIZLAENCLHYP R T 28D TH S, 72721,
EHRFVEA 7T —1A8 L IXIB, ®BAH VAT T
)—1A% L IZIBTHIEA 2 W3 D, & L < 138
FME A T TV —1ADSGA I EENIE T & s,
B EsE I S s % 7 o b A 73T, CLHT
AW OIIEHBEL L -6 LS 5N mdtELT:
EEHTAERBEINDILETH D, NHmEEMED
RE2A 10 FE4E 32 o & 1E AL RI2018/60510 232018411 H
0H» 55 &5 E TR, b FOEFIIZET A
SRR BTEAICR A v T T =2k
BREREVE A T T —21CA T A A, & L IR
FEH T T 2L LN WS E ISR S
A3 254 (BIERRI2018/6051 & % & 1F A o HH]
1107/2009Kt @ H113.6.5) & L Tl X 17z,

BPHLHIS528/20120 5555 (1) 121X ASHKRD PEFR AL
HERBIE XN T WD, HBASH Z DOPERRIERED W
NPT T DA, 7 DASITIEKR/ KRIETHr I
%014 %, PPPOASOEE L R ICHEERHEUED (Z &
AENCLHABR T 58D TH %, PPPEIFRLD,
5% Q) ITHEDEMHDAD L L& —D &L,

Z DASII e (Candidates for substitution) AS
& U TR/ KRR S 5.

HEpgp e T, CLHA 73 —Tld g olzit,
AHPELL -6 LEINTMEILE2ET5Z &
BEFIN TS, N HENE OB 2 B #E 5 E
BIERHI2017/210019 53201846 H7TH 2 S & 74 5
T, & b OEFEIZEEY 2 N R ELME S HE 1T
PRI AT T ) =2 BhimE 7)) =2
ICREYNT 2054, & LB aE 7T —2125%
M LN EICHEEREE AT 256 (BRI
2017/2100(= & % B Ewi O BLAI528/20125555 (3)) &
LCHEMA SN,

Table 612/ T & HIZH w A 7 FeHt & PEpiFLugC
TAET 25 H TCLHA R T 25 H i3l L T 5,

2. PPPOIKY X7 ASOEHE & BP#HI528/20120D
MIEE IINEASDEAE
A1y b A 7 FEUERL PERRFEUE & 13052, PPPDAST
K Y 22 (Low-risk) ASOJE#E, BPOASTIIBP
FRLHI528/2012D [} JB HUNHKAS (WK DASD A & H

6] S6N  Similarities between PPP Cut-off criteria and BP Exclusion criteria for CLH

PPP Cut-off criteria (Regulation 1107/2009 Article 4 (1) and Annex II)

BP Exclusion criteria (Regulation 528/2012 Article 5 (1))

Annex I13.6.2  Criterion regarding mutagenicity (Muta. 1A, 1B)

(b) Criterion regarding mutagenicity (Muta. 1A, 1B)

Annex 113.6.3  Criterion regarding carcinogenicity (Carc. 1A, 1B)

(a) Criterion regarding carcinogenicity (Carc. 1A, 1B)

Annex I13.6.4  Criterion regarding reproductive toxicity (Repr. 1A, 1B)

(c) Criterion regarding reproductive toxicity (Repr. 1A, 1B)

Annex I13.7.2  Criterion regarding persistent, bioaccumulative and toxic

(PBT) substances

Annex I13.7.3  Criterion regarding very persistent and very
bioaccumulative (vPvB) substances

(e) Criterion regarding persistent, bioaccumulative and toxic
(PBT) substances or very persistent and very
bioaccumulative (vPvB) substances

LEIEWA  Similarities between PPP Low-risk criteria and BP Annex I listing criteria for CLH

Regulation 1107/2009 Annex II (5) as amended by Regulation 2017/1432

Regulation 528/2012

Annex II 5 Low-risk active substances

Art. 28 Amendment of Annex I

5.1. Active substances other than micro-organisms

5.1.1. An active substance, other than a micro-organism, shall not be
considered as being of low-risk where it corresponds to any of the following:

(2) Active substances give rise to concern where:

(a) itis or has to be classified in accordance with Regulation (EC)
No 1272/2008 as any of the following:

(a) they meet the criteria for classification according to
Regulation (EC) No 1272/2008 as:

- explosive,

- explosive/highly flammable,

- skin corrosive, category 1A, 1B or 1C,

- corrosive of category 1A, 1B or 1C,

- skin sensitiser category 1,

- skin sensitiser,

-Carc. 1A, 1B or 2, -Carc.lor2,

- Muta. 1A, 1B or 2, - Muta. 1 or 2,

-Repr. 1A, 1B or 2, - Repr. 1 or 2 or with effects on or via lactation,
-STOT 1or2, -STOTSE1orRE 1,

- Acute Tox. 1, 2 or 3,

- Acute Tox. 1, 2 or 3,

- respiratory sensitiser category 1,

- respiratory sensitiser,

- Aquatic acute 1 and Aquatic chronic 1,

- Aquatic acute 1

- serious damage to eye category 1

fFRILE 2021

Copyright © 2021 Sumitomo Chemical Co., Ltd. 53



BMES (EU) ICB 2HEMRERGEREY N FHAF) REDEEVEOIERT —FE

DOBPIZ 55255 CHUE DBPRETT O i 5 il il Tofoe % W R
LsB) OHHENRD D, FFEDOCLHA G- ST
BN ERFFZEEFN TS,

PPP#IHI1107/200955225%12 1%, ¥ 07K 21 ) A3
HOREI0F-L D R, mEIBFEE LS8 2 7AS
DHEND 5. K1) 2 2 ASO FHE L JE 1T 50278
ERTWB, FEDOCLHA G Eh Tk nZ &
HMIZEHEETh T35,

BPHLII528/20120 Ff 8 #1IZ 13, 25255 THLE D
BPOfiii et il T+t & 2 Al GE & B2 B H S 5 ASD
VA AR E N TO S, HEFEUGROASIE. A
528/2012%528% (2) THIWAEHELI R E N TV BB E
EEUCBROEEWETH 5, FHEDOCLHA G X h
TWBEWZ EPRFEEIZE TN TV S,

Table 712/ & 5 IZCLHD D B8 2 2 KZED
FEHE L BB DG 13 HE T 5 & DA,

CLHIZEHRIREEED /- HPPPRAIDESEFFAI X
BPAA 4 ANEETEAL I-HTE

PPP & L < IZBP® AS D RMSHE K O FF il #t 15 2
(Draft Assessment Report: DAR & L < X draft Renew-
al Assessment Report: RAR) & L < iZeCATER DT
WEZE (Competent Authority Report: CAR) i H I
I CLHIEERN IR T 5 Z A HIEL T, Zhed
FHEREEDT Y 7L — A CLHE R IZ M e 350y
EROAAZERICEE SN,

PPPOASTIZ, ZhF CoOFMliEEET 7L — b
AT U 7z Mliss & /CLHR @ 7~ 7L — 1+ 19
M20174F10 H6 HIZATE S, A7 H MARIZKGE /K

A BT HHEEER I DASH S & 7 5 72, BPDAST
¥, CAR/CLH#: @5 >~ 7L — b (combined CAR and
CLH template) #IHR20 (BiRE R oD i E#rhR132020
FIFA19HEEH) A2018F-3H13HIC AL S 1,
AZA 2 S MYEE TG & & - 72,

PPP# &K U'BPOASKFETEHIL. KZHRNIZF A
B DDERD S,

PPP)J?EEIJIIO7/2009 R GEHIRNIC R R #2H D
Z TR WIEGAITKGEMR A LR T 2 80E (Bl
1107/2009%17%) 2d ., BPHIHIS28/20121C & [Flkk
OBE (BHI528/20125614% (5)) Hidb 5 H . EHA
2 AR IE R MEIZ % > T 5,

PPPOASHKGREH N ELI K JHKD—DITH v M F
7 IEHEIZBE D B EFCLHR CLHRR E /R R D FHE
Nhb, ZDOASOEKRBEHTHRE L DDSH S
DOCLHRE /WETHEE A RACERIRD B R ETH < ik
fbehdZenpBenb,

TR R B AL HI844/201220 O CLHIZ B4 5 f& 1E KLHI
2020/103%)Tld. RMSIZ & 5 ASTKRH# A rh < CLPRIHI

54  Copyright © 2021 Sumitomo Chemical Co., Ltd.

NEBLERMOEA—

1272/2008%537% (1) 124 > 72ECHANDCLH$Z & 2
HOZBES 2 Rl 2 I 2 302 L7z, 1 v b oA 7 FeuER%

é’?ﬁ& U 22 ASIZFERS Y & b CLHO 545 g R
IEHRIRERACRE W H D AAEL B E 728 . RMSTEK
DRARIZEO L HIHTH 5 [ HHOME, & LI

SRR AL [BORE, & L <SRBI U TR,

& UITHAM IcE xRz (BiHI844/201256 115k (2)
(e). 2 L EREEDAHFM A HICE L TICLHIC
Bl 2EAHE RACERE) #0842/, E L
& RARSE IS & TIZIZECHAIZCLHIR R 2 #4H, & L
FFFEOAEFM AT U TEFORACK RETH
RENTHD., ZORRETOREIKGE L THHT
HIUIRMSIZECHANDHRINIZ Z DT O IE 41 %2R+
5 Th b L ORBUE (HHIS44/201255115 (9)) #
BL 7z, 7-CLHIEZ$RM A 5132 H (CLPHAIT
DOHE TIE18% H) INICRACH R H # HRIRT 5
EICBDILEORELBIML 72, ASOKGEEH D
EFSA:Hi#5a (EFSA Conclusion) OF-RIBIBEIZEE L
TERARDAE L ZHIZES /ST Y vy 2 AV HILT —
VavToaxy M EHBIR2 552 HEN TS - 7=

D%, HEROHIRARACKE AEHFKIRD B 5 LA 12138k
RH2E2EMLINOE S 628 (BHI844/2012
135 (1) & U7z, BINZ B SRR O KL Hr s

# (Renewal report) & /KGRSHHHHI K 57 MZFE§
% 3# L U CRMSTERRDORAR, RARIZK LT X
7=axy bﬁi(ﬁEFSAéWﬂﬁ%Eﬁﬁiéﬂﬁéhﬂ\f:ﬁ‘i
RACHE R EMNFET B BAICIZRACE RE L ZIE T2
XEIZEN (fEHIJ844/2012¥14% (1)) Sh,

&5 IEBLHI2020/10302 & 0 7K G5 B BLHII844/201212
DA EN/ZCLHIZEI$ 2811, KGR HikiH| 844/
2012 % & X 2 Z 5 H LW AKGE T HTHLHII2020/17402) 12
LhlE kT B,

BPOASO KGR H 2B L Cid. BPHIHI528/2012
ANOCLHIZB§ 2 & IE NS BURE BT ARF ISR &
nThZns, ECHATER [BPRHI T OASKGEEE Hi
HIGEED T — 4 BREFHMD H A & 2 20z, 1) 2
27 SEAM RS E K G T 2 (draft Risk Assess-
ment Report-Renewal Assessment Report: PPPIZ &
RARiI“ﬁT*J“ZN)“(“‘ZEEL%&ﬁ < 7-%9BP-RARE T 3)

213, CAR/CLH#EH L@ T » 7L — b &2 fiH$ 5
BRI Tnb, FHCHERIEUEIZBIDH 5 CLHD W
4 TeCAHNCLHMGET O M EM: % FFE 3 4uf. BP-RAR
K DJIZCLH F ¥ = & $241' L. BP-RARRAMIZCLH
IZBT 2RACEBREZ#ZR CESLHIT 57D
e db,

FMEZREETFESNTVS [1E&4 155

CLPMHIT TIZPPPOASE BPOASE REACH Tt
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fili X % — AL & 2T A RO FNECCLHRY A /
WETOFEENE S b, PPPLBPOR S DASIZEEY
T 5B IE. CLHARGE & U < IEHfEl D% E /e
G ﬁwﬁbnr—afﬁraﬂ®ﬁﬁ~o&ﬁ
D1F5 7T — 2 WHET 2561213, JHAlE L TASK
P/ R R & W4T U CCLHARE /G F A 8 -
X s,
20204F10HI4 HIZ AR X N =N L 24 HE - (Chem-
icals Strategy for Sustainability - Towards a Toxic-
Free Environment) 2 Tix. [1{tA15Hl (One
substance - one assessment) | THEM:/ ) 2 7 Gl
AL BRI TR 2 SR T — 7 & N FE
BRTOMBEX 7 =X 057, CLPAIHI1272/2008
DOBIE., HEIBTOF -2 OFAHRT — 4 DOih
DI L OB EokEEZ PR L, 7— 2 /R L%
FRPE BRI % & R 2 8 5 & i D (L2 RN 1k
THIRELREEATEL TS, ZThLDEZLD
CLHRRE/SGTOHRETFIENOET E TSI 5,
{LZ#W'E T — 4 X—2 (International Uniform Chem-
ical Information Database: IUCLID) ¥ 7 b = 713,
BPRUHIT DASIKGE/ K58 5 RSO ECHAN D
I BUE EhTn iz (BLHI528/201255795%) .
PPPIZBEL T, ASKGR/ KBS MHE IE GG O
Wer — 2 74—y PERIRMIHIZ2021/428%0 &, ASTR
Fo SERTALHI2020/1740 THIGEREHYICIUCLID Y 7 b =
7 OB HE E iz (BLHI2021/42858 15 5525,
BiHII2020/17405675%(3)) . IUCLIDY 7 b = 73,
REACH FOft #WrEdEaiIc e il h <o, (1L
BIEHI | %D B FHEAFEND DB B,

OECD T OLEME DR EE

EUKN O FM5H 72 Tk <. OECDTIZOECD
IR EE O FH 7384 B8l A0HEFT LT 5,
[EB5# A (United Nations: UN) b2 538k & O°
FORIZRT B IR Y 2 7 A HMENEES (UN
Sub-Committee of Experts on the Globally Harmonised
System of Classification and Labelling of Chemicals:
UNSCEGHS) 7 5 OE#7T. OECDA FHPERH & 2 2~
7 # — Z (Task Force on Hazard Assessment: TFHA)
ELFEMZERZ (Chemicals Committee) /{55, 5
N4 AT o sa Y —1EEEHS (Working Party on
Chemicals, Pesticides and Biotechnology) A[6l%#
(Joint Meeting: JM) . 7D/ sS4 gy b T oY«
7 F OB EES 8%2014$ IAB L, 251
Oy b7EY s bOEBENOECD & UNSCEGHSD
4 ay F7uY s b#EE (OECDRERHE &
) = 2246)2ZFE I N TV D, F 72 ZHUIZEW3HFD
LEECTOr — 2 X 27 4 Hii& (OECDRERRE

fFRILE 2021

filis ) — 224728), 24829 24930) AR X iz, /54
Ty b 7aY s b ORI ’J}*Eo)lr%‘u 2
N BB ATREME DO BRETHIZUNSCEGHSIZ % 5 &%
A0y b 7aY s PREZIZHEELDH B,

IS

EUOCLHDO#E/ZLIZE L Tid, WA WA K
Tt A HRTHADBIS 8 > T & 72, KPR E R
oS4 A A P BB ASO K EE /IR R B UL IR
UH#* RE S LU ISGHSHEHEIZHERL L TnvenZ

ZES REAPECTCE LI LDONE» S, CLH

ﬁ/ﬂﬁznTi‘zE%%ASﬁ(E /KGR W A A R R L O R
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IELIENE  Technology classification of heat storage materials

gt

WEGEEMIZDONT, PIFIZE 5D LEFL < 3
5,

Fig. 12T & 512, TRTOWEIR. FEH» 5%
TRANDOIREZALORE (R (2SR S Bk ()
B L TR S [ERANOIRTE AL OB (FE 5 1)
IZIEICEE 2 5 (kB . SAafIcE . K
130 CTRIZZE DA, 0°CTOREKDIRIEZLEIZ &
OB A (EEHEY M2 5> Tns, ZOIREE
ZAt (HERFE) ISHBOWTIAD T2EBEBETH D |

=9
5
=
Heat absorption
. —_—
Heating
| < | Cooling
| Heat dissipation |
| |
Solid : Solid/liquid : Liquid

Heat

Temperature adjustment mechanism
caused by phase change behavior

Category Characteristics Materials
Sensible Uses specific heat
heat storage Low-cost Concrete, water™, brick, soil, etc.

Low heat storage density

Thermochemical Uses heat of reaction

heat storage Very high heat storage density Metal hydroxide, hydrate, efc.
Needs reaction control

Latent Uses heat of phase transition Inorganic salt, organic compounds,

heat storage High heat storage density at specific temp. (phase transition temp.) polymers, water*, etc.

*: Water is used not only for sensible heat storage (uses specific heat) but also for latent heat storage (uses heat of phase transition).
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HEATORAGE/COMFORMER

Heat absorption

—_—
G

Heat dissipation

Solid

Conventional (e.g. Paraffin)

Heat absorption

—_—
—

Heat dissipation
Solid

Solid

Liquid

Environmental temperature change
(Day, night, summer, winter, indoors, outdoors, and so on)

\

Temp.

Heat absorption L
Heat dissipation

Phase change material

Time

Suppression image of environmental tem-
perature change caused by phase change
material

FABIEREBERERM E— L —22B LT
a7 4—<9

SIaBHFE U 22 B EGEERNE, BIER 5 OHEREIZ &
BEE R T X 5 K 5 I123EE U 72 Bl g s 4
LEM T, FEAROIREAMERF L 72 £ T B L kB
B ZLNTEIONKRE LR THS (Fig. 3),
Wy - BEEAT S IR L U T, R ORI TR
THEHO 7L - FEHABL TS (2hZTh25
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EED), EOT L — F HWECT % AR IR A A
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it 52 A I 3 PR I e SRR Ay LA &
BAZEL B ESTWE, —DDF L — FTHEKMIA
HWAMEZEITHIn TR, BEBRRENSDEH LT
LLRELCHREARBITCEZ 2D KE LU TH 5,

¢ Can maintain a solid shape
before and after phase change
*No phase change material is leaked

e Cannot maintain its shape

e Needs package or microcapsule
to prevent leakage at liquid state

Comparison between HEATORAGE/COMFORMER and conventional materials
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Mold Foam

Examples of product forms
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ANOMTHIZERZ e — L =V L HiRMIcER 2
AV T —OEHDT S5V bk, X%
BIEREOBRIEH 2T RETH 5 (Fig. 4). & — b
L — 3G B R MBI S WTRET d D . B 2%
EDOBIEM TR & 5 @& TOMH A5 L
METH B, EMALE TR, Kk BT K5
THBLAY D 6 8 2 BEERMIE, 7L I8y 2
RS ITAF 9 IR EOFRMICEHAL T, IR L
LTHHT 208 O TH 722, e— b=
BUIWTRETHT B Vs 2 Lo HEE N E <. ek
DR FHET.7ZFTa<, B K- BRAEEI2EE
TR DD TH 5.

AV T —vENRVBARETH D, F4 oK
I Z T E o F R A A BOE & TRl RRIS . i
Pl e, 7o5v L - FE R E Ok TO
i A ME LM Cd 5, 1EROKS FAEBLS
Y 6 75 B W EGE EM CHGHERDRICEBR L LS & F
L, WEEHRMERALEZYA 20 T EHR
T CHEHEIZ R S/ 720 L WRHEAN OB D AR Z 1T >
D EEDOBRENMEE KD, TV T —i, £
PE RN O O IE B R L TRAHE(L 23 TRE T IR 7
IR R0 % fi v RAIRAE 7 & D B REMEMRAE & LA A D
HEZENTELZELELHETH 5,

FEIREY & AU B B BE OO BT

FRRIZ Oz — b L — Y OFBEREORH 21T -
7RSSR AR LLTNIORN Y, AN, Fig. 5198 T&5 &
FOHIZZ2R (13120 mmDJi{R) EHOIR T,
FoOHRENAD, 20 mmDEETH YIS hzdE s L,
iAW 2EEOM & LTiZ, Fig. 612 §TO~®
DRI 2 NF U L 72, DT OB & st

Sheet Fiber
Box size
I/_____ =
~ 7
- | z I
e — — I
| | | |
| I I I
| B S .
I -7 | -7
” ”~
LIl I
”

e Quter box size: 160 x 160 x 160 mm
eInner box size: 120 x 120 x 120 mm

Experimental conditions
eQuter (oven) temp.: 5°C <> 35°C
e Heating/cooling rate: 10 °C/h

Structure of insulation box model and
experimental conditions

HEATORAGE sheet

- “\

©) Insulation (XPS)

Outside

©
2
=%
g
=S
=)

5

Inside

® Insulation (XPS)

\ Kent paper /V

Thickness
*HEATORAGE sheet 1 mm
eTotal 20 mm: Insulation (+ HEATORAGE sheet)

Wall composition of examination of
insulation box model:
@ Inside HEATORAGE
@ Outside HEATORAGE
® Without HEATORAGE

60  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



FHEBREREREHM E— LU BKUT2 T+ -V DR

BE L NERIZIEr v MRERGD R, QRN e —

PL=U26%x5Y— 1t (B :1mm) ZREL T,
JZX19 mmOWiEst $HFEEAR Y 2571 v L XPS)
CRiG X BRI L L2, QIRORBOE — b L —
DY — b ESMINCECE U Tl At & R X - R
DOEET, OIXE X 20 mm DK EF D AM 5 75 5 BET,
R AAER L7z, 2o ORI ARE T as 5 4
I AT B 22 TEVRAE NI AN T, (HIRMENOEE 22 1L
SH-BEOERMEN GEERION) LRI NO22 M
I A 2 el U2z, e L. METRAE N ORI A
5 C &35 CORIT, 10 C/IFHD8 I CHGE I Z g
LETFEHE TSz, ZOMREFig. 71017,

b — L=V AED DT 255 (D6 L 0®) 13,
Wikt DA (@) &l LT, R P 022 B
A Z SNBHERE & 72, FRo, FBEROKN
fiice — L =V EERELZOTIE, MHIRM (G
RIOA) OURFEZ BN IR U TR (220H) o
WEEBEEZ, RATRS T Z oh (FEAIDMH
N L 22@DBA13595 T WEH O AD@ DA
1384 CREEREZH #IMZ 5hi),

J£ %20 mm®D WA IZ L THI »E X1 mmD
L= L —VUhokbY— L ERETSILET, W
JEEB EMHIT 2R BEDENDE T LG h 5,
F7z, e R KIRAERMT 27201213, e—bLr—
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— (D Inside HEATORAGE — @ Without HEATORAGE
— @ Outside HEATORAGE — Oven temp.

, N\
/

251

N\ 4\
10 \\\\// \\
v W

*10 12 14 16 18 20
Time (h)
Effect of phase change material caused by
experimental conditions of the insulation
box model:
Outer (oven) temp.: 5°C <= 35°C
Heating/cooling rate: 10 °C/h

Temp. (°C)
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1) B (554, “HEEVIRL R, ARALHR (1995),
p. 25.

2) AL () =2 =20 ) =2, “GERIZEDOH S,
BIERE S [e— L =DM R X —F—D
¥ — MK BGE B ER T (20204206 H18H),
https://www.sumitomo-chem.co.jp/news/detail/
20200618.html (ZHH2021/4/27).

fFRILE 2021

Copyright © 2021 Sumitomo Chemical Co., Ltd. 61



FABIERESERM E— L —PBLVOC T+ - DK

) ERAZEM) = 2 — A2V ) — A, MR &
MG M H i RE E H O h ISR ~Fr 7 7
YR [ay 74 —~<M™] 55hMG~" (2020410 H
22H), https://www.sumitomo-chem.co.jp/news/
detail/20201022.html (Z:H42021/4/27).

62  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



[ #% | 5 | 8 ) I

B - REPHFNOHEREZHIEL -
1EH] {6 32 B 5 T OD [ 3

AR S 34 44 4 T Y 2B

ey B

25 9‘““"” 7 wass B Moz

w5
[N S

iECBHIC ERESLTCLEDI B S, WUILNER &4 4
UL, R RARRER D FE A L, IR AR T VU = Hig 72 8 O AL 2 @2 W 2 HPTERIC S I

3 EHRIZES e it L. 2 Of#» 5 5k % MzEg 22 Lrb, WRHYPEE O B2
il g B EATH B, 2010-US A D, HEEE D MBIEHEODH 599, L Lirs, LG
FIEE 2o — 2 OHEREN O EIZMEO, wifg b EXR T HEAE TR RIS B %
DRFB A MG 13 T (BaAR) OWH %Tﬂ(ﬁﬁkﬁﬂﬁ—/%&ﬁmbté®) DR
12 &0 EHRERRREE I A TR IZI B L 72, & b DRR WAL L v En S KREABINEREY 5 5. EWiE
ARREN) & RIS BRIV D HE S TR D, kD i —RET e HHEL EofikEr k&< (M) . %
HHUZ X 220 —iA, “AlBf{§2 W 12 & > Tl 75 % RO WG OUESNEE (Dy > TL) Th b,
EMAONLS L LT3, HIAIF2018%F12, N —JiTC. ZRMEONRE T 5 BT T L
BIRA 5 DA 2T HAIY 7 b = TH SR OWEMETEA SR D 50, Z ORGELIIZ BT 2
) & 75 % PR3 i PR BEER 3 S vk 12 D < JRGE & SEA IR Lo K amET -2 &, Tk
fFL. ttaFEEIhODH 39, BIL 7= RRKEFEGE P RETH S5, ¥ TILHAR
RENFIZEOTE, ERZ WA O Ie H 2 1 U ZZIRP T, Gl eE” LI B IREICHHD .

I T3 (Fig. 1). B TR, KERE - RER - MHEDERNETF L LG L0, TD& D A
YRR ] 2 EAFI O IREZ HRL TR 5 Z L h % RIS LT, BBl Pk e Py L. EERIC R -
Vo LU, 2RO BEERE S35 C b - C & R 2 1y RAEMI O E R W Dt 29238 4 HBLL 720 THIIT

BEEL WAL H D, WEHR TS EN THE ERCE

n Convolution
Feature extraction
- Morphology
g. - Texture

A2

Plant image -~

Identi
or v Growth, yield, pests,
Predict nutrition, efc.

Application of imaging technology in agriculture
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EPeRE L -SHEERGZHBERORRE

1. SRSEMBICE T 3REOSEMIE

BR O D . AYIEE O W FEIC & 5 L8
TR ORELIZAE S Tlda v, ST,
ZOMEIZH LT, 5 A2 2MEE5#H - Wi 5
ZLICkDRiRL7z, Thabb, IEEICHEML S
Sy JE R A T & 2 72 0 BUR 2 B 5o 2 o JH B RE LS 4y
fEL, &EEICET 3 2EHET L QRS HET L)
EHEL %, ZOMARDLEIZX > TIEORE%E
R LW FETH B, ZOHETIE, EEFLIC
Ko 5N BEHENEDS T A B Z & Tilye® s x <
O, FERE L THHEMEOR ERRIAD 5, Bl iEn
MO M {$ & M 5 & &, —fENIZIZ DO DL
BHETMCK > THBBHEITS &2 A, ATk
TIInCol ) D2 AT TN EREE L, Tho s
ABbE DI ETERSRETS (Fig. 2).
WFETIE, HFEDRO SR MBI L TR
ARFEEEHAL, L0 SRS HET LRI T
& 2 Mt L2z Bl AT 5. WERBRNC BV

@A) Novel approach

4C2 = 6 simple models
for classifying two groups

®)

T a FhEHOGE, ZHOMNHMEOK X
RBWATBE 2 W R HPE XN B Lo 7= 308 & fadi
XT3,

2. WEYREEANDICH

(1) 73T F4

NI DEEIRETDH 5N M (Downey mildew) .
HEY (Black spot). XUYR (Rust), BHXU, 5 &
AW (Powdery mildew) #x% & LT, ZWET
LDOWEEERAT (Fig. 3(A))., ZZ T, BIwEIC
DNTHIS0~100/ D #EHOBg T — & (P¢E T —
&) L2 RE OISR T — 2 K200 (BREET— &)
2H 2T, FEETVOMEL Ml Z T - 72, 9
W 2 FRIC K DA O EE T L (SRS HT
TU) EWEELZEZ A, FET - 2B T 5 EEH
(LAF. 2#EKE1) 1398.6%TH 724, MiET — 4
2B IEEHR (LU, MEEHE) 1366.3% 125 X 7%
Moz BRRET — 2B RN 255 OE{$ T
Y. ZEHFETLOPHEOI & R S h iz,

General approach

Group

“

AorB

1 complex model
for classifying multiple groups

plz/f)ir:l;)i%@h(l‘z) Group A Group B Group C Group D Total score
Group A - 70 100 100 270
Group B 30 - 70 60 160
Group C 0 30 - 60 90
Group D 0 40 40 - 80

Novel approach to the high-complexity classification problem in bioimaging
(A) Characteristic of the learning approach in our method. Six simple learning models are constructed in
our novel approach, while one complex learning model is constructed in the general approach. Each red
line and arrow indicate an individual learning model for distinction between or among groups. (B) Diag-
nostic method in our approach. Each total score equals the sum of membership probabilities obtained
from multiple models. The scores indicate the expectation of a belonged group.
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@A)
B) . ©) Predicted diseases
12 \I;glslsoss} 4-group classification
| . \17215 ?oss} 2-group classification

Downey mildew

Black spot
Rust

True diseases

Powdery mildew

0 10 20 30 40 50 60 70 80 90 100

Epochs

Sample images and classification results for four rose diseases
(A) Images of four types of pests: (a) Downey mildew, (b) Black spot, (c) Rust, (d) Powdery mildew. (B)
Difference of training and validation loss in the training process. (C) Confusion matrix of the predicted
result. The diagonal cells indicate classification accuracy, and the other cells show the percentage of mis-
classification. Blank cells indicate 0.0%.

Fok (HOFZ L PHRERDZE) OHER % il $ BEIEA TLVRO—DONF IV ICHHHT 2 ET
3L, AR TIIMEE T — 2 123 24850304108 LEFTHEL, HHIh2&H 73 N2
PO T AP EAEI LT3 (Fig. 3(B). ETFLEMEL TRREMA L {TL VMK C2=
—f. AFHRICKD6ED (=4C2) D2WHHET L 60, JEA T LA 9C2 = 361D . Fig. 4(B)). &
ML, MGET — 2 A5l U 7265 % Fig. 3(C)1c FHIZK > TERT & OMEERFEE X 75.0~100.0% &
RY., 22T BEETF - 2 2 {8 EETFICY T 0, AEBITT B MRS 393.8% (IE&H
138, Fig. 2(B)® X 5 {ZMembership Probability % ERGEEEA) &R EGE < hz (Fig. 4(0)).
B U, Total Scoreig K& K727 —TF % bl Z ens, KFEHRIT, SR HIZBEONT %
MR ERF & L7z, F72Fig. 3(C) Tk, HOE L L — Mizfibh s FHEEHEL T, K EREELEYE
BUHE# /AR L BREERE) ISRLTED, TLEMETE LI LN RENT,
AR—FHOBEEEMOLLIZRL TS, WHEILEOD
WAE RS 1384.6~100.0%TH . ERREIZHT 5 M (2) F v EROHH
ARG 1394.1% (IEBHO MGt G &% - X SR OPUVE ZHERT 2 720, F v Y
Too —MXMTFRIC K AR E SR U TATHRIZL S EmHRO (T -4 $50~100/%, BREET — 4 1 8910
2R R <mEL T, ZOAEMMEIRE ~308%) 1Zxt U TIRIBRDMRET 21T - 72 I H R 5E
Ihiz, Ry e, NUERSEE R (Fig. 5(A)) &L
T, N7 OFERISHE AR & U TR D BET TS LN HET L AR 5 L. Wbk
AP -72 (Fig. 4(A)). 13TEHHHE T O 5 HMER T 1369.1% (#ERIE9.5%) LA ERELIZE Ak
FRALRSEE 2365.2% (PEERIE96.6%) & 78 > 7z, KIC WHERE 57z, —T, ATFHRIZK D HHETS &
AFHRICKODHFHET L EMEL 2, T2 TIEHA EHZ L OMEEREEI$75.0~100.0%, 2FEHIIT
BHEORORAREMHIT 272012, HiffE A1 LY 2 RRAEREE 1394.5% (EBEBO SRatmig i) &
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@

B) 13 insects
I

4 insects 9 insects
Caterpillar-like category Non-caterpillar-like category
4C2 = 6 models 9C2 = 36 models

©) Predicted species

Aphidoidea 3.0%
Thysanoptera 2.4%

Arge pagana

Arge pagana larva 11.1%

Cerambycidae
Tetranychus urticae | 5.6% | 2.8% 5.6%

Spodoptera litura larva

Mimela splendens

True species

Mimela splendens larva
Coccoidea 12.5% 12.5% | 75.0%

Moth 12.5%

Aleyrodidae

Auletobius uniformis

Sample images and classification result for thirteen rose pests
(A) Images of 13 types of pests: (a) Aphidoidea, (b) Thysanoptera, (c) Arge pagana, (d) Arge pagana larva,
(e) Cerambycidae, (f) Tetranychus urticae, (g) Spodoptera litura larva, (h) Mimela splendens, (i) Mimela
splendens larva, (j) Coccoidea, (k) Moth, (1) Aleyrodidae, (m) Auletobius uniformis. (B) Concept of catego-
rization. (C) Confusion matrix of the predicted result. The diagonal cells indicate classification accuracy,
and the other cells show the percentage of misclassification. Blank cells indicate 0.0%.

s -7z (Fig. 5(B)). ATHEIC K DFIBIL 2l WTE, AR O YD 1 UIZ & o TRe M i
. R TH 2 FHEP/NE S LB Tugn EALD AL T & TR % Z L ERR S Tz,

B, EEOKEIVPERTH S I LT DI EDSREHZ o Tz 2 T3k & 20~
W3 ERDbN LGN EEN Tz, ZORBEIZD 30% =\ VKERE T ORI A THE &0 D BERIE, ATET

66  Copyright © 2021 Sumitomo Chemical Co., Ltd. ERIEZE 2021



B - BESBFAOHEREE B L LEGRZHEITORS

GV

&

®

Predicted species

>
<4

le
*'3\0 '\&’e QN’QO \@‘0 @
o> LV 0 ®
R G U G

Aphidoidea

Cabbage worm

Thysanoptera

Tetranychus urticae

Agromyzidae

Spodoptera litura larva

Plutella xylostella larva

True species

Aleyrodidae

Helicoverpa armigera larva

Spodoptera exigua larva

Mamestra brassicae larva

Sample images and classification result for eleven pests
(A) Images of 11 types of pests: (a) Aphidoidea, (b) Cabbage worm, (c) Thysanoptera, (d) Tetranychus
urticae, () Agromyzidae, (f) Spodoptera litura larva, (g) Plutella xylostella larva, (h) Aleyrodidae,
(i) Helicoverpa armigera larva, (j) Spodoptera exigua larva, (k) Mamestra brassicae larva. (B) Confusion
matrix of the predicted result. The diagonal cells indicate classification accuracy, and the other cells show
the percentage of misclassification. Blank cells indicate 0.0%.

BT TABNRMOR & LML, € O
B EGZEICAHE N TS Z L 2REL TS,
MM E S ET 5 2 & CEUNICREA RSN
Tk, PUHEDOREVFEHIN 58 T T ILPMET
ELETETHDLEL TS,

FEH

AR TIE EMO G2 I % 20 MM
% WA 2Ry MR E DM AG DRI L. B8RO
HEHET L EME TS5 LT, s THE I
U TERZICZcE 28 &/ L, E7 L

F=2& LT, YT - @EMEE AT S0
HOWGZWIZEH L7256, ks 2HoT
7L & e U CRe kg A358920~30% R F U 7=,
A OWHREL W= I\ T, ZRET AR E & 280 FHAN
Jidg &2 oy MR O WAL, RS L TR
FEHETLOMEICENL L AR LTS,

bW

A ORREE LT, oA 73 ) OBINZIE U
T, MABDEDORNEKRT 2720, 2z
WD ennhoTnb, BUER, 4 5CPU
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BAEBMPTREICEDHIBL T30, S5HKIET7T L
TY) ZAEQR L, GHREBMEGRE ISR D i & oVl
12Uz, — BT Mtk 7 2 v IR AR & R
LU, BRICEZFHEEE L2~ KT 7)) WE
HZMEXPESTSO UG & filha L 720, & 7=, A+l
AAHCE T4 kv 223N TRE Y, BRESHRO X

ML= — & RIC L E{E 2 — 2R
G X N7z,

E{SRZWENE. BIEYMOWERZEOAL ST,
fdthfE - RESTIZB W THMENRET S/ vy
DOAZARAE R FED DY) 2 - 3L LT
AL EHEA T gD X3, Yt T
F U 72 S T — 2 BRI FI TR S S T dH
D, UEFTIZHE TS X F I A ERYIBH L
TWNWEWEEZ TS,

5 A3k
1) A. Krizhevsky et al., “ImageNet Classification with
Deep Convolutional Neural Networks”, Neural

Information Processing Systems (2012).

2) K. He et al., “Deep residual learning for image
recognition”, Proceedings of the IEEE Computer
Society Conference on Computer Vision and
Pattern Recognition (2016), p. 770.

3) ALy b AT A M), “Ala R L 72 KN H S
B RY 7 b 7 R N R A A (R
) JKRRDBHSE”, https://www.cybernet.jp/
company/about/news/press/2018/20181210.html
(=0 2021/3/22).

4) J. Liu and X. Wang, Plant Methods, 17, 22 (2021).

5) (BIAF) B 25 - £ d pESE RN O DT EReR, « (WFF0HCR)
ADFHREW G ZM Y 27 4 A WAGRITHELRHIA”,
https://www.naro.go.jp/publicity_report/press/
laboratory/rcait/138806.html (£:Hi2021/4/16).

6) AL (1), W 12 rEXPESTS”, https://www.
i-nouryoku.com/link/expests_top.html (ZHd
2021/3/22).
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EFETH L CEA S M- PEEARORAIRE

3 FATOAL 9 ERLBHERO 14 BOBNIE
RECRILE EEEOCHD 53

v | & | e

EAACERA L
AER TR IS

o Wi
(S G, ¥ N2
Y b
AR RRECT

KPR HINLRE
3 AE 56

1TUC®HIC

BRETHIZ PR S AL E 25, iR U e < R
M LT EMRRICER L. moEtE AT %
A, BEPERA MU T oA RRRICEE A RE
#5252 ENBEENE, 2K BWWEOBRE
HEREIES 2720, HARTIX19734R1C [{L¥9E
DOFH K OCEEHEOHENREY 5 k8 (LFR)V]
PHIE E A, HOROAL PP E & B - A S ENC,
WA & B3k, RN AOERME. € PR
BRI~ O HEEME A BeREIZEEI L T3 (Fig. 1),
ZOFHIIZ W T, ANZITbh 5 BT [R
SRV EHE RS L, BREGROBEMEN T
ED D BVGABIIAE L 20 FHEARKRT$52, Z
D 5y R 1 AR ERIZOECD 4 4 F 5 4 »301C (BLF.
301C) N HENFESET 2 A, T OiRERE TIE R4 3%
FIZ WIE M OGRBRE & R TE L, 20 &
fRAEZIRTOWETH > TERROFHMELI LD
T &R, FEBRBH OSSR L OREEN TR S Tw»
729D, Z 2T, 20184 E A 51Z0ECDH A F 54 v

Biodegradation test No further tests

Not readily Readily required
biodegradable biodegradable
Bioconcentration test Toxicity tests
High Low
bioconcentration bioconcentration
Higher tier toxicity tests

Evaluation scheme of chemicals under
the Japanese Chemical Substances
Control Law

301F (BAF. 301F) D4t 5 7=akBRik & L ULICH
AINB T Ll 5729, ARk, FEREPIZHT
AL YE O 53 Y & K 0 RSB D i 512 5L &
5 PO & HiF L, 301FD B FIZ DN T
Fli % Baf L 7= THE T %,

1EEEICH T B HREAR
1. HEOBE
SREABRICIE X F X E AR D B LA
DA XN T 2 7 RS ERER D 301C H5 & U301F 1353
fRVERHN O 2 2 ) — = v kBRI E D 6 h b,
1t o> 3 R RTATG O f5 RER R & LR TR E D YRS
DNELSHRESINTED, WRNE#HICEETZ2E0
D, FEBREP & HNRD & FRPAER VIR S
Lx->TnW3, T5bb [MEITHFRT2WHE] 3
[REBIh T RT3 | LWl TE 55T,
[FRER TR L WWE | & [REEh T8 e
IZHH 5] LIRS v, Zhe 0B TId Ik,
BEERYIE % 100 mg L V&A% sl | i M5 % 30
mg L'URNIL C28 H M2 %175 . WMGleh o
NI BRIV & RS A BRI R A NS T 5,
DR E AR REKE  (Biochemical
oxygen demand: BOD) &IFEh, HgkznisdE (7 —
O A —4&) ZAOCTREEMICHE S, JEL 7%z
BOD % . #eERYVE 23 AL 3 5 7= 0 IS B B 25 PlGR L
DBRFEETHRTSZ LIk, BODGHE AR T
%, BODZRIE60% L L. 22 Do »itEpk L 7
WA, BEBRYIE B X O N3 BB R T D
RIS L LT, fLFETIE [ R3]
EHEE NS, £/, BEE28H H DR 2 HPLC
5 EOBEBESMIC K O EIE L, BB OFRATHED
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30% AT DA, AL L TII BB E S BB IS BRI
B T2 BBV AEEL ZEICE ST
Z10.1D 0 U7=hio T, [RMIE] &HE S -1
YIEIZ. Z DFRAEEE30% A D FHE A YIRS 5 &
DEZEZBILENTES,

PEFRDI01CEFr L < A XN 72301FISIE LT D@
Wb %, O301CTIHEINOWIIN, WA, T AR
Yirs Ep b ERECL 17 H LA ERG#E U 22351508 (B
T, EHESMEGYE) A RBRICH N S 25, 301IF T T
ARVBES A & PRI, B53R 3 IS § %, @301F
TIIHBE % AR ICTREE & & 72 0 FULAI T aE s
HTCRET DI ENREE %5 > 72, @301CTIEaklR
Wit 73300 mLIZHE T2 28, 301IFTid 2 0
WEN L K572, £Z T, 30IFIZHIE N TN 5
HPHIZHBWT, ‘Fﬁﬂ]ii%ﬁﬁ%ﬁ"&*ﬁéﬂ”?é Z&kl
7zo Table 11Z/R L7z K 51, @E OGBS R12-1D
o [RAME] &5 4 51T 3 2,9-anthraquinone
(AQ). 2-hydroxy-4-methoxybenzophenone (OxB).
3,4-bis (2-ethylhexyl)phthalate (Bis) &. Z#LZhD
FEARFR L C TR ks A L. [JF
Bo] &% 2 5N /z2-ethyl9,10-anthraquinone
(2-EA). 2-hydroxy-4-n-octyloxybenzophenone (OB).
tris (2-ethylhexyl) trimellitate (Tris) % Fity, Z&E5 L C
7528 H H O#EMHE #HPLCIZ Cigik L. Fr gtk
Z Al U 72,

I CW  Test chemicals

2. EROBE
(1) WHPEBIRDENC K B S RED i
FHENL PTG A R4 5 301C L. FREUE %D F K

WP VGYE % 4 3 301FI2 DWW T, 2% 28H H I
B 5B ORAERE & iR L 72 (Fig. 2). €O
FEH, 301CIZH W TAQ. OxB, Bisid\ $h £80%
PLERGEL, DB IEEA LRI N E» 572, &
o DOWEEMEIZBEDI0ICE &R EY S
[ERYE] EZZb6NT0B 70, ARTHIUTTE
FFHEMB0% A & 2 5133 TH 25, FRIOHKR, 5
301CHOFHBIMEIXE N Z & A THER T X 72, — 5.
S30IF CII MR E D3 R & 0 A, 301C K D & 43
fRPEREL L L 222 &2 610 AL EOREEIC & b fEidE

[1301C W 301F
120 3 —
100 1 ]
80 |
60
40 |

Residual rate (%)

20 4

AQ OxB Bis | 2EA OB Tris
“Readily biodegradable” | “Not readily biodegradable”

Comparison of residual rates at 28 days

between OECD 301C and 301F tests

Judged to be “readily biodegradable” in previous studies

(0] OH
O/

2-Hydroxy-4-methoxybenzophenone (OxB) 3,4-Bis(2-ethylhexyl) phthalate (Bis)

2,9-Anthraquinone (AQ)

Shop

Judged to be “not readily biodegradable” in previous studies

[¢]
[0} OH
/\/\/\/\
(0]
(0]

2

2-Ethyl-9,10-anthraquinone (2-EA) 2-Hydroxy-4-n-octyloxybenzophenone (OB) Tris(2-ethylhexyl)trimellitate (Tris)
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b X 7= e ETe & 0 &, FREGE # 0 T AKLER
BT B s E A L Tn b 2 EAURE
Nz, Bk, BEOKEE»S [IERAMME] 52
5N TV 32-EA, OB, Trisi22oWW T, 301CAE T
BL30IFTHIZEAE SRR OIS, HlRAEEH
T LIk B MDD Sk 57219,

(2) HHELFALAIDOTRMNIC & 5 73Rk oEN

BEH D301C TIEBLBRIVE O I 51100 mg L1 & #
EINTWD 720, HKREEWEOLA I AREIRGE
THREBEE 1T > Tz, 301F TR R AL Al %2 3R
BRIGICIRINT A 2N TEB XISk 72720, %
NoDOMHERNE*RA TSI L L L, BRETO
W, HkOMERWE s u 274 =YY
H0 CRiF815 pm) & U, HIRICHRERYIE % a5
SET, R B K UHEBRYE DOURIE R Z 2 h1300
BXU100mg L1 A% Ko mBRikiciimimL 7z & &,
K@ s L= (Fig. 3). BfRAgZix, TR
RYE] B EE A 5 N-AQ. OxB. BisZZ iy Cldk
<. IERZ Y] B L5 4 6N 722-EA% K U0B
£ 28H HOBRGAEN30% AWM E 2D, Th b DOWER
PUEL BB I R 3 2 E MKW 2 & AUR
WXz, YY) ATNICHBEMBE ARG EL L
TWAEM L OEME SN L. aftEsim B L 72
EEZLND,

FULANZ DWW T R BGT L 26558, USSRy
JEA F VORI AI Tween 80% 40 mg L 1Dy
& B KO MBRIISIRING 5 &, rfEtEom B3R
B o NIz, BURIICIE, [FER ] WEEEZ S

[ (-) Silicagel [ (+) Silica gel

Residual rate (%)

AQ 0xB Bis | 2FA OB Tris
“Readily biodegradable” | “Not readily biodegradable”

Residual rates at 28 days in OECD 301F
tests without (-) and with (+) silica gel

N722-EA% K U'OBD28H HOFAFHRIL, 34%Fk K O
24%\2F TWA L7z, FEEREHICE T 2 WEIZY
FRFR K D B IRERRNIGEN L . HEY R K
P ICWE UL THAEL T b, Y] s k=
FULAI 2RI 5 Z & CEEBiThO )it %
e g, 301CTIE [FEREME] EEZE A 6T
ALEWE T, EERETRREMICERH T EE,
KN Z EAVRIE X 7219,

(3) FRBRUEHG R & B R EDE N

BEHICIE, SHOMEMHTFIEL T b, ME
WO % & < § 72012, #H$ 2 WMEMDNHE
i GABURE) 22<3T5Z&0¥F L, 301C
TR 23300 mLICBUE SN Th 5720, FBR
BEPICAAAE T 5 —SBDMUEY L 2 i A 35 13§
5T ENTELEN 572, 30IFTIEZ DMEMN 5 <
572, Martin®D Nz & % &, S RERERIZ I
W CHEERYE C & 5 4-nitrophenol & FEPETBTEDIRIE 1X
—EDF F T, lkBRIEE DA %10, 50, 100, 500,
1000 mLE 2L X ¥ 72354, ARk EHE T 5120
THERIBE O EHMERE L. 500 mLCHEFT B 1274k 5
ZENREINT WD, I T, AL TIE30IFICE
B RBRE RO R A MR TS Z LT L, (L
BFTO30IFCHEMT 227 —u A —2IZIRINTZ %
KoY 4 22 BE L7282 A, BRTEIZ3900 mL
FTHEIRTDH > 72720, YR HICE %
FeplZF%ET LELE L TEt 217> 72 (Fig. 4)

800 mL 900 mlL ml

Coulometer with test vessels that contain
300, 900 and 3900 mL of test media
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E2-EA [ Tris

—
[on) ® =
S S S

Residual rate (%)
5

20 4

N [ ]

300 900 3900
Test volume (mL)

Residual rates at 28 days in OECD 301F
tests with silica gel for test media of 300,
900 and 3900 mL

WeERE T 5 2-EAZ 7213 Tris% ¥ V) 71 X L2
B, HEBWE. L) Ao, WHEEROEE I
[ U4, iBRTE R 0 A %300, 900% & 1U°3900 mL
AL X E301F & i L 7=, 28H H DIRIELED 5,
2-EAB K OTris& & 12, BRI O EIZ K D i)
x4 2 @A S hz (Fig. 59, EMHRFB O
TAEYNTEEREZ R LAY — 2 RETHFEL Ty
% 72920 A m ORI ORI TIE SO MA Y
ICK AWML 2R TE S, BRESZWVIZEAR
B4 30 EMEICEDL 2 EnHERE N, HlZIE
TrisDoHiRIZ1Z, g 7L FILEHE XV ¥ VB & )i
FTHMEMDFHELRARARTH D, £ < DHRER
M4 2% Z&T, SHEOMEM M RBIE ISR S h
2281280, BRTIMEREN LA LZEERS K
%, FEEBER TR SRERBEOMRBESELD B
202 OWMEMMIFETSEEA6h5 T L
26, ARERIE OB RITFEEREIC B U 2 {LEME O
Oy A SIS 2 DICH R A FEEE A b hiz,

Bh)IZ

AMFFE TIIAL R TH 7218 A X 7= 43 R Bk
301FIZ DWW T, BERYEL O 53 R0 M O B A & Kat
BT o720 TOME., OWEKA2» 5301CTHH L T
5. 120 HLL ERGHE U 72 MBS PSR K 0 &0 #i7zic
A XN 2301F TR $ % SREE # O T AKRLERE;
HRO T RE NS REEE A5 Z L. @301FCid
oA D 2 NTFULA A RNT 2 Z L BHETH D,
kL U TR P15 yumD > ) 17 b &, FULATE L
CTween 804 W EIRNIT 5 Z & THERE O 73 fiit 1k
M E§ 5 Z & @301F TIERERIE B O BUEH % <

Ko7, WEWE., ¥V X, EHEEROE
JEIIE L ISR A R T 5 20 T R
BORAEPMEET 5 Z LB ah 572, DDk
FFETHB301FAEATE I L2k, FEEREH
TOALEWE O 5 1R % & 0 K O @I ke X
HBEZENAREL G572 EA TS, SHEXH
75 B AR I Al F & USRRER G B 0 5 i A MaT L.
FERBIHIZ B0 AL EWR O Rk % & S I3hRW
IZaHli4 2 iR A MBS L T & 72y,

5| A3k

1) “AL B O A K O BES O HNZ B4 % iy
(1973).

2) (ML B R AT 78R, (LRI d 1 2 alBR
DA, https://www.cerij.or.jp/service/10_risk_
evaluation/chemical_substances_control law_01.
html (£:16#2021/2/26).

3) OECD, “OECD Guideline for Testing of Chemicals,
Test No. 301: Ready Biodegradability” (1992).

4) A. Kowalczyk et al., Ecotoxicol. Environ. Saf.,, 111, 9
(2015).

5) A. Ott et al., Sci. Total Environ. 666, 399 (2019).

6) T. ]J. Martin et al., Environ. Sci. Technol. 51, 3065
(2017).

7) T. ]J. Martin et al., Environ. Sci. Technol. 51, 7236
(2017).

&) LHEAA ¥ 74 v, “BEMEIC K L FED
i rEERER” (2018), https://www.mhlw.go.jp/file/
06-Seisakujouhou-11120000-Iyakushokuhinkyoku/
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ItZmEELEEY X7 L (SUCCESS) D

TIV—T = B

12 3355

QO

(Et 7 —#RA =t BHFERTEAT

#* " Z
AT LB R L 2 —

[T S 22 B

AR A2t
LY 2R Y > T 7 HEE
DI A A
ITHEHESR
A & HRT
VARV I TH
% H il

LIS
1. (ER2SEEOEBEER EEREERASHICHE T
B3

(1) b2 B o [E BE

VA, SENC B 2655 6k 2 W 2 T -
Hldz X, ALFEROBHO AL 6, BE - WA
H S R Safety Data Sheet (LAF, SDS) D4 & &
EFENFE LA TS,

Z N 513200241 B i & A7z Hifoi T 8 75 B 8 12 BY
T3 A E NS (World Summit on Sustainable

[Europel

¢ EU REACH (2007)

¢ UK REACH (2021)

o Turkey KKDIK (2017)

Development, BT, WSSD) T. 20204F-F TiZ [ ¥
FHREGH G EICHE LoD, EIED & 5 FHEiR
PUZHED <) 2 75l - ) 22 EB AT S 2 LT,
ANDEFER BN DO EL 5 BB % i/ME4 5 & 5
LEWE %85G - HHT2] ZEAHEE LTEE
SN, Z D%, 200641 FE BRI 2 L2 B s FEIC B
3 5 HkE&) 7 7 1 —F  (Strategic Approach to Inter-
national Chemicals Management) A& &h., EH
HICZ DS AR T A EMARRR I N2 LI
X5,

(USA]
¢ TSCA amendment (2016)

[Japan]

o CSCL amendment (2017) E

¢ PRTR Law amendment
(expected in 2021)

[Eurasial

¢ Technical Regulation on the
Safety of Chemical Products
(TR EAEU 041/2017)

[Chinal
o Measures for Environmental Management

Registration of New Chemical Substances (2021)
¢ Guidance for Environmental Management
Registration of New Chemical Substances (2021)
¢ Regulations on Safe Management of Hazardous
Chemicals (2013)
—China Hazardous Chemical Inventory 2015

Global trends in chemicals regulations

Kg ¢ Chemical Control Act (2015)
¢ OSHA amendment including MSDS (2021)
[Taiwan]
e Toxic and Concerned Chemical Substances

[Korea]
¢ K-REACH amendment (2019)

Control Act (2019)
¢ Occupational Safety and Health Act (2015)

[ASEAN]
e Thailand Existing Chemicals Inventory, ver.1 (2020)
e Vietnam National Existing Chemical Inventory

(in progress)

[Australia) P
e Industrial Chemicals Act 2019
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tFRELLEEY X7 L (SUCCESS) DYV — TS BEH

TV R, EREHRARE (BT, XK
LK) ISk Te KT BBl BE 4 %
HRYUE, BRGSO LT ERAEE R IS B % At
DRPL LR I K ORI 2 i TEA LA L —
TREIZI T B RIRI LR L 78 5 72 (Fig. 1) .

(2) {ERAL () ORIE &AL RAE LS 2 T 5 OB
A2 () ¢k, WSSD2020 H 3 4 Wil &, #5 FEl A~
OWEET — 2 O—Ju b, L@ BHTESOE IS X 0 ]
KR L LS 7ZPEOHM. 512132 FiERDSDS
TER DRI & & B, AbEmE A SRR <.
O, ERINCITS 2 #HBE LT, 20094-1ZSAP
SE® Environmental, Health and Safety Management
System (LAF. EHS) ##E AL 7,

EHSTIiZ., #®EOMKEET 22 & T, KEOD
RIS L M 2 Z &R EETH . HEEENIE
WEH Z L icHlfrehd, £720 B DH 503K
OB, AR, BREGEE L & OFHS
INET = ZIZHDVWTREE NS NY — FIX5D
BN TH D, SDSOKEH I BB A LRNE
Fa—-Fbedh7z7L - THERTEIETEE
A ERNBESZTH D Z LB EIHHD D 5,

ZOEHSE#RB Y 27 L L, NF=FF—4D
AR 2 & KRB % - 2L BESDSOE ALK
76 7L —ZXOER, IEAFKRSDSO LN AR 4 &
ERIAY 27 508 LTS L. R () Ok
RERGEHY 27 4 (LI, SuCCESS : Sumitomo
Chemical Comprehensive Environmental Health &
Safety Management System) # {4 L T & 7=,

BUE, £ () OEHS (BLF. SuCCESS-EHS)
NDT = B ERSDSMERER 2 LV AR v TN
7H8 (LA, RCHEB) &MRA S AALEdfg il » % —
(LUF. (b v 2 —) Ity w
28 d b &, SAP SEX S 2k X T 2 FEHE Sy
=Y OIRRETHH Y 2 EHEM I XD, 2R
IEHL T 5,

—J5. BRI — T2t ANDOSuCCESS-EHSDF|H
EREFMEL Tl D, Brt e LT b8 2 B
DS 7N — T2, B HECE RO I
HIZHL T3, 7, SuCCESS-EHS#FH L 7=

SaSDSTERICEHHE N TV S, L2 LEh b,
PERKDSuUCCESS-EHSH T, HE§% 2 SDSTEIK
. ko 2 M EREE BB & U TR R

bV A —ANORFEEFHEE LT 27280, 5 BL5,
FOR D 2 X RHURIR 7y DM 2 E 6 B CE
B LZVEWS —EHD T — T 2tr 5 DB
IZIIBA ZENTWEL 577,

SEE 6. by 7 —HA&t (UF, 31k
BT — ) OREAEDOAFE RGBS 2T L2005 OB
B T — 2 BATIZHiE L DD, SuCCESS-EHSO %
i A Riddic, b r 5 — WIS U 72 @M 5 i % 8t
FHMET L. SUCCESS-EHSDEA Z gL 425 Z &
TEZDT, ZDOYTIESDSTER & il & L CTEl
W%,

2. EEHZ—# TH [SUCCESS-EHS] BEAEH

(1) T

FEtHZ—Wid, 2 2F 9 2 &30 H. GOfE
DICHBXFEIEEEDADECRHRED G % 42
BETBATIHAN I )a—YayhIS=—Th 5,
BB S A REERE, BT S Ol AR DY L &
B 72 INTEVRL B8 72 R & 151 53 5 EiaE
MR E D SRt ENa V8 Y FEERDH B,

BN A LI IC b 725 Bio, BEOHBRIZIEL
TG RIB T 5 720, BB IEREIZE < (BT
DSDSTERAFEII K T1F) . & S ICAF-8001F LA Lo
HRISDS#ER L T %,

ZhFETiE, 20104 DJISHIE CGHS AL R A3 7%
B NFHTEAL 2 LSy 27 4 THID
LT\, ZDY AT LIFHEA D BHUK R T~ D
ZR, GHSZYHH, 7LV — X0 HBGEIR, Bz v —
ZDGERDPRES e E ORI & D 5 2 PRI
27 < CHLSDSTE A ARE T b » 72, LA L. 2016
FATAR Y 2T 2 OLRSFE Mk O B D |
WY 27 LOMGETE1T5 Z &Ik -7,

T3, FRLFEHRoL 2Ky T T (BT,
RC) BHE L — T S MM THITD b - 7=
SuCCESS-EHS % Ji#r L 724, {31t H 5 — () b &
H A2 TR RAMGHSFEHE O A #E{t, ME Ok
FHEOD T — 2 N—= 2NORM A E, |FEY AT LE
DOIEBED FARMERCIRAEMED MIFIAMETH O . W5
DHBENANT=5 > 72O THRENIIEES K25 7=,

WNT, [HY 27 A HBOEMERY 27 412
DWTCEAME 217572, LA L. WIHAE A e,
PORSFEREROEMHE K& L. S%OSDSIERAE
HEDOEPULE A W Z &, A HAD A,
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S EE I HARGE & EE D A T NERU G 123
D BHE, BEESE D 5T,

D728, JhdSuCCESS-EHSIZDWT, 7 D%
REDOEE X, BEANOHIES. SH%OBERWIEFEAD
HR— MAROREICEH L, 56720 TEAHEZ T
ARG % Z & &Pu0 L, (3R 0 Gl {bRC
HEMER DT 3 & RCES. TTHEMEIR. () (FLF%Hh
Bty 2 —c7av s b AR L TR AR,

(2) EAIZH 72> CORGTHRE

BUTY 27 AR5 HOBFIZONTHIL S 7 — ()
BRERVZT L OWEEROAFEN S LNV
L= — 2 (MRS HE) BT, MEoO
JERME MDA S gk L 7 DF — 2 ORI 25 .
SDSDOAER T8 A& BiAT & 0 KUk, SDSOEFCHNA IFHE
AKWNZBUTY 27 2O NTNE LS, &EXIS %
HELE LT Z e & Lz,

BLRE 233, OWER12004. #559900014
D FEAT & SUCCESS-EHS Tffi i 4 % 8L S [ A D F 5
(LIF. 2y 271ID) #i&ake$. 8, FRa—-F
TOT X ANTE B L, OFHM: & hEPIRERK I
HIB U 22t B2y 0 A~ O xbiE, @SuCCESS-EHSD
GHSH B /3 JEBERE DRI & HEk > 2 7 A5 ROBAT
e (i), @OAERT -2 oM, 62
NETCTFHTBIRLTCWAETL =82 -V OHE)
b, @B &L A HE) CIRZA R X 2 5 D651
TH-7z,

BETAR

1. BYZAFTLDS5DT— 28T
[HY 27 £0D7F — 2 & LU TYERN12001F, S5

Formulation recipe

Product A
Name Rate
Resin 80
. Titanium dioxide 80
Intermediate B 10
Metal soap 20
. Carbon black 40
Intermediate C 5
Metal soap 60
Additive D 5
Total 100

Formulation recipe and composition drawing

SAP ID Production code Production name

-----------------
-~ - ~

-~ -
------------------------

Display specification: Header data

9000FDF — 2 2d . ZHhSuCCESS-EHSD F %
NI RAT U CRRRRGE A 1T > 72, B & L TR,
SuCCESS-EHS Tl 12470 2 X » 7 IDFF5 THHLL .
Fb 7 — ) ORI T — F. BT — F & O
CE 55, R — P B a - FERICEKRE F
RTS8, YU 1L2HOIDERICIZ A U &
Motze L L, 22Xy 27IDEDHNTE5%ET
S B LR T RS 7 — 3 — FIZ Kk S/
ETEDZENTHMD, KR Ity 5 —
- FOERETELZ M5, SR, BIEHTOR
FI &3 < & - 72, Fig. 212 &R o—Fl % Rd,

2. fEEHVHERK

HGCR 3, RIS 12 BEORE v [ & BRI L C
RAEL T2 DT, SDSTEKIC iR (LT,
b2 #UK) ISR 5 B2 S % . Fig. 3ic
HUR B O MR (BdA o) & b2 0 #k o
—fl%&/R9, SuCCESS-EHSTIZ, B L zllH %
b2y 0 I 2 1S IHBUE R D)L — )L & 247

Composition development drawing

Product A

Name CASRN Rate

Resin - 80

Titanium dioxide - 8
_—

Carbon black -

Metal soap -

Additive D - 5

Total 100
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THZLETHBHEL T NITAZENTE S,
UL S BLA ORERE 2 20 & O TARRERE S & 5
N, T A METLE LA DM E W T & AR
L7=DTRIEIZHEA 7,

3. GHSIL—JLDOBEBETE

FAMEIZIHY 27 20RET —2 L &WED
GHS/ EAE A& 7 v 71 — FRAT L 7= i CHUR L
DGHSHFHNL — VL EFEfEL TIHY 27 4 & DK%
fTof, AL 74 VEIEHEG~Y 24 =Ny F. 3
VIS Y R SR A2 — Sy & — KPEER
75 £ OGHS /3 FEAE R A MGk L 7=,

FIFTRTOEFIZOWTGHSHHEIZFE U AR %
%5:aﬁf%tﬁ\~$®%&tonf%£ﬁa
b5z,

JRIK & U Cid i b # 5 — (k) A BRI L T 3 50k
WE T — %) OBMEKEHE & SuCCESS-EHSIZ ATy &
NTOEIWEO R EDERTH - 72, BUREL
R AMTH 5720, HEOER (WE) OGHS
SEREREFALTED., 2OHPITIEFER A — 7 —
DGHS/ S & 5. — ). SuCCESS-EHSI, WE 7 —
a4 (EaT7HTAH2VA) LT, —DDOGHSH M
R GERENITESHARH) 288 L THD, K
Bt A —F —OGHSH MR E L 256, Wi AT
L DB OGHS G RIZA DT 20121k, WE T —
2 (Ka7H 724y A) OGHS ALY 7 — ()
DEDIZEDLTRBENAE U 72, Fig. 4IZFR» —K v
77 v 2 ODGHS/H Dl &R,

4. BEWET—4 (F2T7HTIXE2L2R) O
SuCCESS-EHSTld., —#¢MICNITE/S FA B &
h\Waiﬁ—¢/77y71%ﬁAﬁTBﬁﬂa-
SEENB, LN T =N =KV T Ty 2R

DOGHSHE (K3 TE AW IZHIWTHFHL TV 5,
Z O % SuCCESSO JURHME HIZE 45 Z & TR
MRS A BEIZ % B, 7272 L., SuCCESSOWE 7 — % %
Fbr 7 — (k) OfEHE X — 21 ﬁ%bfuiva

NHE”m%ﬁﬁbfnéﬂwl Il EET S
DT, R ARy ZIDIZ %T%EL\O ZD7=8,

Emﬁ7~%@ﬁ®x«yﬁm%¢h‘%_~%§
TR EBETH T L THRL 2,

5. 7L—XI/N4— %R

[HY 27 & CIFEEOERENZE L 727 v — x%
SDSIZERRT B 708 a—- Nl EF—1C
7v~f%§ﬁmﬁéﬁfntommﬁﬁud%ﬁ
BN, Wb, R EICREM T A MR
VAT VR R, TARREENH D ZThEFhIC
T BEMEE XNDE T L — X ESDSIZAEIK L T/
(RIAOFESHDBEI S 2 — v H D).,

BUEZhERBOHETHIRT S L E2F L
B, AT —REHDO 7L - EIRT 0 s 5 L%
SuCCESS-EHSIZKM4 5 Z L3y 27 4 LT XA
Moz, AFEIIRES 72,

FZBEIZIE, SuCCESS-EHSIZBE DL —L (95
Tk, ALESE. WEMihR E) 2FEITT S L THIB
T257L—=INRNE5ERE5DTHHNORFIZIIAT
HIN=TEDLZENTh -7,

BT 2 0ED S BHMEH T L — X3, K
BEERIRWED 7 RUVAED I X v+ (A S 50
D=Ly b) LREHEICBTS8{LET. VX
TVER, JLHECHIEERD 5Tz, ThHIZD
WTIE, SuCCESS-EHSIZ A X M=/ 7 — & % F
LT, BMEBHERETWLS DD T L — 282 — V%
BT oroRet 217 -7z, ZOMER, 13f
HOT V=288 =V 2RSS XTGBT BE

Carbon black

CAS RN 1333-86-4 Carcinogenicity Specific target organ toxicity- Symbol Signal word
repeated exposure

GHS Category 2 Category 1 Health Danger

classification hazard

results by NITE

Classification not possible

Classification not possible None None

GHS classification results by NITE and carbon black maker
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¢ 3. Composition/information on ingredients

{Substance / mixture { Mixture
Components
Chemical name CAS RN Concentration (% w/w) | ENCS/ISHL
number
Resn | =—=—=—= >=80-<90
Titanium dioxide | ————— >=1-<10
Carbonblack | ————— >=1-<10
Metalspap 0| =———=—= >=1-<=10
AdditveD | ————= | >=1-<=10

Composition/information on ingredients

ThdI otz FRRBIIDODVTHEN2 LY
MBLTEDTL — 238 — VIZEEMT 5 0 % FX,
THEBHLTELL L THELETL —X/88 -V
OEBH I ATEIZ &5 5 72,

6. EBZIERPERRSE

SDSH = HIZ I fabif F R o % KR § % BB
bHBH, HLH T — RIFERBMEE U TG, BR
Sy k2 E B OMBRNE 235820 % & 5 iz L
T3, Fig. 5IZHIK B OB EHRO —fil 29,
SuCCESS-EHSTd., fabf S5 Mm DA L »ZRn &
NEVDTHIY 2T 228 b TR ERTHEOBG
T 572,

FZAoNbdHELE LTIy 2T L TERNEE
WAL A AR L 720 B CHEMER Y 7 F Tl &
N7=SDSIZHE D i) 2 R0 CEER Y 7 IS
AT 28RS 55, ThTldimid I 20 EK T
KORTHED B - 7=,

7 ZCEMM AT 54 bR TSI L T 3 (1) 1L
FiffiiE i v 4 — & » SuCCESS-EHS O fts b Mk
DT aINT 4 %SDSICEEMICKIN S & 5 MEE %
P 2 HEORERH D AFikERETL 72,

AR, 8L B0 R % KR35 Y 7 1
WU CTHNOMERNE., WEZHREZITO. The
¥ SuCCESS-EHSDfaff ik 74 » 2 &4 v 21
7w 7 — FLTSDSIZ#EEN 1§25 Z & THRHDK
7y % SDSHE ZIEICEREE B T ENTE R, Fig. 61
fabfA BRI 4~ 2 2 ¥ Z2D0W%ERT, Fig. 712fa
B SEER 7y D AT &N d, SR DM & &6
HAEMET S -OICKEIZOVWTE, ZhETiE

.= .

.......

Hazard ingredients

Composition

TFH TR % F5 > 2 BMEIZZ B L Tuw 7z, SuCCESS-
EHS» oMl 7 —2 &L, 77— ~x— 2488y
7 MDD AA TRMEICEIR L 2%, 7 — 2 & —4f
L CSuCCESS-EHSIZ7 »w 7u—F§5Z & TFHT
DEWEFEE %5 < LTz,
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7. HEREXME

{FALr 7 — ()i, hEER & U T ki & Rl Tk
PENGEN & 4T > T %o FERIVIZIZEL O SDS % Hh[EEE
TS 2 Z Lk b5 Tin %, £ Z TSuCCESS-
EHS% MM U T ERSDS AR T RE» MR 2 17 - 72,

. -

-----

Header data

HAGESDSE FRRICE AT — 2 # A1 L THE
GHSL — L 2924734 % Z & CHIERSDSD fEB I 7]
BTho, HAOIIE T L - IRWET—21&
SuCCESS-EHSA % 5 #B/IE L T\ % D TSDSIZER
WTH B0, 7 L — LIz o0& E
BTV —XEERT B Z L THIGHRETSH 5.

Fig. 8ICE o 7H T ALY ZADNy X —F — & &R
T, PERE (k) S TERIN TS,

BhVIC

ARk, 20194F1H & 0 K919 H 0 W % 2 F
T, FHH O A HBIE A S TPl & SR r
LD MEICRE 2D TE 2, (3L h 57— (W
IZBWTIE, BEPIMAEE,. SuCCESS-EHSHURF o HifY
FEICHRRS Z e EEFBICHEN S DI A
L7298, RSB ORI, O mE P ER
OFFEHE L, @3 2 MK, @3 v 754 7 v AHSF
DAYy b EFHCEZLUEHL T PETH 5,
A A TREE X N 72 2L — 7 2 4L1ANT SuCCESS-
EHSHAZ Y 2 7 213, i 7' L — 724t T O R H
KPHIFE B2, ZhEEREE 51003, KAk
AOERLELA IR L. S WA D % Dl 2> 7 xHiE
WROENDTHA I,
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[# | i | 7 IT |

5GR7 >~

EREBHERD
EREICH)

&3

ECHRR DT FF T & 32 A B AT

EC®HI

5G (E5IRBENEE > 2 7 4) 134GI2f D 5
LWHEEHETH 5, MRS EOEAELF A A 20
"% 3GPP (Third Generation Partnership Project) %
U CHEIBFEEEL AR DR E A A, RS — A0
flaE N Tn%, 5GIE, [HEd], [EIELE], [£
Wr i | 2RBTEZ, 505 E /D4 V4 —
F v MZD%A S [ToT (Internet of Things) | DA
LB ERHfFENTW5,

S5GORIEM 254 — AR, # LIRS
ToTHIBTE FHAR OBFMEE X, Zh S I
NE7) Y MR OBREEHEH->T0D, AT
2. ZOT )V FEERIZOWT, MRHIk® 6 h
BFRHEL Z DA EFI DO TREITT %,

5GH7Z U > ECERAR D4 EK

KEROWE WA WIS 5 7201213, i JEWR B %
Gy 7 VT A 2R AR TS B L X
NTWB, HERD T v b ECKIR % & RO ol
M3 5 &, EfE 5 ORME - 3R, BIFENOREE
EOMEIMHTELL KD, ZD=D, 5GHT
v PESAROMBHZ R, TR K] KO [Ek
Bt ) COoRMEAERE NS,

1. EEXEX
(ZEK (o) & BERIEER (a0 EFAEIRE (00
TERIN, UTORELES 3D,

a=0c+ od

(a AR, e @ SRR, ad @ FBEIEK)

AR, REGIR & ERREH X IS
%o RPCHRIE, EBE (@) 2R BE5 26
WS B IS ONCHEIREE 2 TR m b4 2 81

MRSt T2 v & —
77 ) TILHES
[ N =N
Ko K5+ —
A | I == R i
Conductor @ @ @
Low-frequency High—frgquency

. High current density Q Low current density

Skin effect: Skin depth decreases with
increasing frequency

%CTH5 (Fig.1). 1GHzIZH W, 258N 5%
BEXIZDT,12.0 miEETH B4, 5GTHH N
B EEERCE TIE, REEIEE6IELS kb, 7
U Vb BCERAK TS & MR O B E A S B
728, SER I A LB % A%, SRSE R O R X
DEEES LD REVEA. S5EGEL L. SR
KOBRKE %55, —Ji. #lEEFHEICT 5 & EKRE
RKENSLTE LD, EMBIEE OFEEENR SN
1K BB WHHENET 5,

HEEKE, HMBIEOLAEER (o) OIFIR,
HEBIERE (tand) . WL () 1ZHfBilT 5,

ad o< ver x f/C x tand
(er: LB, £ VR C: Yol tand : SFHEIERE)

AEEL (w0 OIIRIZIE, HHEEE (o) LiAE
EBE (tand) #/NELTHZ VBB ETH 5, hb
Bt (WAERBIOCABER) 2/h2<¥T5:0

WE, AR RE ORISR iR D /N & B EREHE DA
& BRI (2 7 o LR 4 I R L), 224l
ERHL 72281 B : ZHUERV A I FRE),
W 22 812 K B o BB O] (1« dhR ) < —
(LCP) B kL) KENEZOGNS,

80  Copyright © 2021 Sumitomo Chemical Co., Ltd.

fEFRILE 2021



5GRA 7Y > MECHRR DM FBIR 2 X A 5 BT

2. ErEk

TV R B DOREIIIERD R A2 E 5
THED. WEAE NIRRT S 2 A EBOR L
WLARD D, Z2O—-DOOMPFEEL LT, KB
127 4 5 —%&0EE 852 LIk DIEEFE &K &
. BSENAESD I VERY o MPEABR IR
TW59, HMBIEE 7 1 5 — OBHER BIEEAL
Al IO 7 4 T — Doy & Bl b L. BAYIC
T4 —=FNy 2T 2MOMAEEH EhTH 5,
747 —EEAHE S B EBENIE RN T H

B H, BEBCRRE - R E - IS E O Rz
MELEL BT ENE, INT Y AEELF-BRELY
WThb,

7V 2 MR ORFERE. FHMERE ST
pix ks 3]
SREMEAAT ST v ERGE. A, R
Al FEMBIIE TR E NS (Fig. 2). &K O
b e & 2 ORHIIE H 5 & G Hrdedfiic > n
Table 112787,

IEIENE Development issues, items, and analyses of each material of the printed wiring board

Loss Material Development issue  Item Analysis
Dielectric ~ Base/cover Low dielectric Dk and Df measurement Cylindrical cavity resonator, Balanced-type circular disk resonator
loss material constant (Dk) and system
+ filler low dielectric loss Chemical structure Supercritical methanol decomposition GC-MS,
tangent (Df) Supercritical methanol decomposition LC-MS,
Pyrolysis GC-MS, 13C solid-state nuclear magnetic resonance
(NMR), FT-IR
Low water Water absorption rate Gravimetric analysis (JIS C 6481),
absorption measurement Heat evaporation Karl Fischer analysis
Low coefficient of Coefficient of thermal High sensitivity thermomechanical analysis
thermal expansion ~ expansion measurement
Suppression of polar Molecular mobility Pulsed NMR
group mobility
Surface roughness  Roughness analysis Contact-type surface roughness measuring instrument, Confocal
microscope
Low Dk and low Df Dk and Df measurement =~ Cylindrical cavity resonator, Balanced-type circular disk
system resonator
Particle size distribution Laser diffraction analysis, Cross-section scanning electron
microscopy (SEM), Image-analysis particle size distribution
Content Inductively coupled plasma atomic emission spectroscopy
(ICP-AES), Inductively coupled plasma mass spectrometry
(ICP-MS)
Dispersibility Compatibility Hansen solubility parameter
base/cover material Dispersibility Ultrasonic spectroscopy, Pulsed NMR, Centrifugal sedimentation,
and filler Rheometer
High thermal Particle size distribution Laser diffraction analysis, Cross-section SEM, Image-analysis
conductivity particle size distribution
Adhesive Low Dk and low Df Dk and Df measurement ~Cylindrical cavity resonator, Balanced-type circular disk
system resonator
Conductor  Surface-treated Low surface Surface observation Laser microscope, SEM, Confocal microscope
loss foil roughness Specific surface area Gas (Kr) adsorption-desorption isotherm
Interface between  Adhesion Adhesion test Peel test, Surface and interfacial cutting analysis system (SAICAS)
base/cover Surface analysis X-ray photoelectron spectroscopy (XPS), Time-of-flight secondary

material and

ion mass spectrometry (TOF-SIMS), etc.

surface-treated foil

Surface observation

SEM, Transmission electron microscope (TEM), efc.
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Base/cover material
(ex. polyimide film)

Conductor (ex. Cu)

Adhesive
Schematic view of a printed wiring board

ARITIE, STEO I Hrfil & U o m Rl
& B RMIROR & Gr. ZERAEAE O A gl & L
TRV A I FT 4 LOFHBRE & ALFERE TS
DTS 5,

1. SAEOMIES : LEREFRIEIC K 2REEEST
fili (B{FEX)

R ECE TR RS ROBENEHTE R0
W, SEIICHE 2 RD 6 h b, SER I OBIS:
& L TCSEMRRAFM A & 5 A, W h & §ilsE 0 BleRE
P2 —EBIZHIBR X B, & 72, AFM TIE & mE MY %
RS L U OBl b T % % 28, #8222 miil IR
ERIELTE AW ERETH D, £ I T, Ml
O ZR 16 MR & Bl i) i Filk -C I 20 D Bl Ak vl
BE e Kr A7 AW & 2 R R E AR & 75 5

ARGRER CTIEFAIE L8 pm DS, RIEALFEN (1), Kifi
HLEESE (2) D35 & FH T Kr # 2 Wl % 9206 L 7=,
HlSE MR DR THEF150 cm2 & fiE L 7z, Table 2

SRS T 1 2 K A 2 WE 15 0D Ho 2 1 Rl 7 e SR
B KUAFM. SEMBUSHERZR Y. Kl 2 LD
R 6, 2FEO RV O 5 28 55 & O ok imif
BRENZ DN -7, T, SEME K UAFM
12K 2 RMERBUSERR L2 —H L 72, KeAh 2
Wk, K VIO MTE R IR O & & il
ftcz s,

2. EMBIE (KUAIRT1ILL) OIRER :
FESM CIEEBERT BERX)
EVAIFRFA—IN—TYyV=TFY VT T2

F o I D—DTHV., FOENIMEE, B

BRFFECMA, RO RIGTHEZ b, 7Y

¥ MBI O B BHIE & L CIAL FIH XT3,

Lo L, BEESITa LT3 EES KW, (K5

BHMAETAEVA I FARDEN TS, K

1 I FOERFBERMELO HiEO—D L L TR

BEFTENE, BV A I PRI R

AR WIRIREE T ABREN T 5 2 &

PHIENTWBY, KA I FOWENEEZ T T 5729

IR EMEERT 24 3 FROGHEE L ZDL¥

WxsEn o RIRX B A M ERHD, ZO—DL LTH

THOKRELE ) v —%2FKHAT 2 HENETFO NS,
Zlal, 2FEHDOFE Y 4 I F 7 4 L sz oL

Wi &% L. 2 O/REEHIIA I VROER

LEFM L, BokR X OFBRE L OBRYEZEE

fliL7z, RVA I FORKE /) v —OEME ISR

I W Specific surface area and surface observation of raw foil and surface-treated foil (1) (2)

Gas (Kr) adsorption-desorption isotherm

Surface observation

(specific surface area) AFM SEM
Raw foil 0.018 m?
aw foi m?/g Rz: 0.0982 ym
Ra: 0.00554 ym
Surface-treated foil (1 0.028 m?
urface-treated foil (1) m?/g Rz: 0.735 pm
Ra: 0.109 pym
- i 2
Surface-treated foil (2) 0.046 m*/g Rz: 1.93 um
Ra: 0.232 pym

AFM: Atomic force microscope, SEM: Scanning electron microscopy, Rz: Surface roughness depth, Ra: Arithmetric average roughness
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Pyromellitic acid tetramethyl

Abundance

b — o ’ll
T T T T T T T T T T

Estimated chemical structure of polyimide (1)

Retention time

GC-MS TIC chromatogram of polyimide (1) decomposed by supercritical methanol

0 0
Pyromellitic acid tetramethyl

X

Abundance

/

OO

Estimated chemical structures of polyimide (2)

\ ( > <:> /
N O N
/ \

N,N,N’,N’-tetramethyl-4,4’-diaminodiphenyl ether

- OO
N (0] (0] N
O X

N,N,N’,N’-tetramethyl-4,4’-bis (4-aminophenoxy)biphenyl

Retention time

GC-MS TIC chromatogram of polyimide (2) decomposed by supercritical methanol

A8 ) = LHRGC-MSTIT - 72, HEEFIRED £ 4
J =L TS 5 Z L2k DA I FRESA RN
P X h 2720, T/ 7 — OEE % RE5 L - IkEgT
DRSS B ENTESY, 2MEOKR )AL I FT 4L
LOHEER X 8 ) = LGRGC-MSZ u~ b5 4%
Fig. 3% & UFig. 412779, Fig. 3ICHB W\ T, ¥ux
Uy Mg (7 b7 XFULE) BEU4L-O7 I P
T I =5 (F b I xF LK) kil Eh
2ZEME, RVAIFI4L-VT I/ VT 22

LI —F)-fKkEa X))y NBREHFEWTH S Z
MR I Nz, FIRRIS, RUA I F@IEFRYA 2
FQ)DOEMEAEYNIMA, 44- €2 373 /72 /%
V) 7z -k x) y BEEEDEE
FhaZeMffEEES NS, KA IFEIZONT,
HiEEMOEINLIE R T 5 72D I BCHE{ANMRH
EET -2, TORR%EFig. 5128, Y27 F IO
A S, BRI 1B X, KA
IFofbEHEE» TR LA I VP ROGEEE

fFRILE 2021

Copyright © 2021 Sumitomo Chemical Co., Ltd. 83



5GRA7 Y > MECER DM FBI R E X A 5 ST

13C solid-state NMR spectrum of polyimide (2)

8.00000

%@Eﬁ@oﬂo@%
b b

b b A b b, ,b b

aobbb()dbb b b

Estimated chemical structures of polyimide (2)

*: Molar ratio calculated by 13C solid-state NMR

190.0 180.0 170.0 160.0 150.0 140.0 130.0 120.0 110.0 100.0 90.0 80.0 70.0 60.0 50.0 40.0 30.0 20.0 10.0

13C chemical shift (ppm)

LI EREN  Results of physical property measurements and chemical structure analysis of two types of polyimides

Evaluation item Method Polyimide (1) Polyimide (2)
Dielectric constant Cylindrical cavity resonator (10GHz) 3.33£0.02 2.96 +0.01
Physical Dielectric loss tangent ASTM D 2520 (JIS C 2565) 0.0256 + 0.0003 0.0097 + 0.0002
property Test methods of copper-clad laminates
measurement Water absorption for printed wiring boards 2.5% 1.4%
JIS C 6481
Polycondensation product: ~ Polycondensation product:
o4 4-diaminodiphenyl ether ~ ©4,4"-bis(4-aminophenoxy) biphenyl
. ¢ Pyromellitic dianhydride e Pyromellitic dianhydride
e Supercritical methanol o R N R
decomposition GC-MS i:@:(( C ;:@:((
N, N- O N, N- O O
e Supercritical methanol % J { Q }n % ) ( . . >m
Chemical Chemical structure decomposition LC-MS .
R Polycondensation product:
structure e Pyrolysis GC-MS S
. . o4 4’-diaminodiphenyl ether
analysis o 13C solid-state NMR o .
OPyromelhtlc dianhydride
oFT-IR
(m n=11:1)
Imide group .
. (Calculated by chemical structure) 36.6 wt% 26.4 wt%
concentration
Table 312789, FVAIFQXDEFRVA I FQ) HOEHEL OMHBEBRARD &Nz bk
DB TEROKEEE /) ~—2FHLTED, 1 %ﬁiﬂofé@@%%&ﬁ%%?b@‘m?%m
L RO EHEAMEN T LA 572, TS, BRI B Z & CURHBRPEICI 1) 2T

WekEl L OCFEREE SRS Z->THD, 43I F

fohs 2L z2litsd 5,
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BhiIZ

ARk, EoRmMMEIRE, KEVHET
W ATRE A D B AL AT RE 2 K HF A i, R Y A 3
F7 4L & OFFERE L ALFREE O BBEMEIZ DWW T
AT Uz, Gtk Tidfthic $ Table 112 L 72 &
D BMEIAGAHT - Bl A R A L T b, Thb
Dl % W U CHGHIT MR & S8 T & hud s
WTh 5%,

5| A3k

1) KB KL, %o b7 —2ERY~—, 38(6), 277 (2017).

2) B K=, B AR, SF Y =y 2 BITREH,
59(1), 17 (2011).

3) fEk 7, A Hhl, S21mlT L s Fu= s 2 g%
SRR 2 A SCHE, 85 (2007).

4) FHE BIZ E5, &5, 20021, 4 (2002).
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Solution-processable pure green thermally activated
delayed fluorescence emitter based on the multiple
resonance effect
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Latest development of soluble OLED material for
printed display
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Combating fungicide resistant crop pathogens:
Discovery of metyltetraprole

AW HE—, A thib*l A HE*2 HEH &g,
ARG KRR (fEHE - RSB M AT, * 1R
Ya, “EHE - REBE R E)

Outlooks on Pest Management, 31(2), 74 (2020)

Pyridachlometyl has a novel anti-tubulin mode of
action which could be useful in anti-resistance
management
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Pest Management Science, 76(4), 1393 (2020)

Microtiter plate test using liquid medium is
an alternative method for monitoring met-
yltetraprole sensitivity in Cercospora beticola
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Physiological effects of mandestrobin
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Sensitivity of Botrytis cinerea to fenpyrazamine in
Japan and its disease control efficacy against the
low-sensitive isolate
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Requirements of epitaxially grown InGaAs
channel layers for tunnel field-effect transistors
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Color conversion using quantum dots for LCD,
OLED and microLED displays
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Development of manufacturing methods for high
quality long RNA oligos
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Sensitive method for the identification of potential
sensitizing impurities in reaction mixtures by fluo-
rescent nitrobenzoxadiazole-labeled glutathione
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A modification of cartesian cut-cell method for in-
compressible flows with embed boundaries
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An evaluation of the human relevance of the liver
tumors observed in female mice treated with
permethrin based on mode of action
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*2University of Nebraska Medical Center,
*3University of Surrey)

Toxicological Sciences, 175(1), 50 (2020)

Comparison of the hepatic effects of phenobarbital
in chimeric mice containing either rat or human
hepatocytes with humanized constitutive androstane
receptor and pregnane X receptor mice

I B, K %L N B *L gl 1,
W EML, B ), %8 i, Samuel M. Cohen*2,
Brian G. Lake *® (ZE W BRIERFAWFZE i, * N A A4
4 TV ZWFZERT, *2University of Nebraska Medical
Center, *3University of Surrey)

Toxicological Sciences, 177(2), 362 (2020)

Different effects of an N-phenylimide herbicide
on heme biosynthesis between human and rat
erythroid cells
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M etabolism of esfenvalerate in tomato plants
(Solanum lycopersicum)
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Study of uptake, translocation, and metabolic
behavior of pesticides in water milfoil

RH KIT CEVESERIAITZET)

Journal of Pesticide Science, 45(3), 151 (2020)

Theoretical and organic chemical approaches to
environmental behavior and metabolism of
pesticides
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Comparison of biodegradation for seven
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Investigation on permeability of hydrophobic
substances through fish intestinal membrane
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QTL mapping using microsatellite linkage reveals
target-site mutations associated with high levels
of resistance against three mitochondrial complex
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