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100-Arm deuterated Polybutadiene

HstERIILYrIT>XR3

—RL—>3>

L
1.0
-
Dk -~
|
EEC/ oo
P18535-100dPBd 2. 1.2 Mw/Mn : 1.1 Total 0.5
n Mnx 10°: w/Mn : 1. Mn=122,000 -8
10-Arm deuterated Polybutadiene
I |3:
\ .
+-+
S I_m X & 2 addiviaen
o C
bC D (e i
1 \é &:‘ .
el ::/ D
P18554B-10dPBd Mnx 10°: 0.8 Mw/Mn : 1.7 Total Mn=8,200 0.5g
P18554D-10dPBd Mnx 10°: 0.8 Mw/Mn : 1.8 Total Mn=8,500 0.5g

X - BRIEE  e-mail :

standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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10-Arm deuterated Polystyrene - completely deuterated

Comments: In Comments column Mn of the final polymer

P18529C-10dPS Mn x 10°: 0.8 Mw/Mn : 1.13 Mntotal: 8500 0.5g
P18522C-10dPS Mn x 10°: 1.1 Mw/Mn : 1.1 e 0.5g
P18824-10dPS Mn x 10°: 1.5 Mw/Mn : 1.3 15,500 0.5¢
P18515C-10dPS Mn x 10°: 2.5 Mw/Mn : 1.38 25,500 0.5¢

11-Arm deuterated Polystyrene - completely deuterated

(=]
D;_,C-"'
DJ
P18835A-11dPS Mnx 10°: 0.9 Mw/Mn : 1.38 Mn total: 10,300 0.5g
P18832-11dPS Mnx 10°: 3 Mw/Mn : 1.35 Mn total: 33,000 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 4
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12-Arm deuterated Polystyrene - partially deuterated (d8)

||3_|
HC—l—C - Jj__cnz_cn_cn—cu-]-r-l
He l Df"& D
D_I,--'H Dfl'r
CH D,C = ¢||
o\ LIS 4
Lo 2
DD\\ ST C/E-H

P18452-125-d8 Mnx 10°: 1.2 Mw/Mn : 1.06

Mn total: 14,500

lg

P18452A-12S-d8 Mnx 10°: 1.2 Mw/Mn : 1.12

Mn total: 13,000

lg

P18453-125-d8 Mnx 10°: 1.6 Mw/Mn : 1.1

Mn total: 19,500

lg

12-Arm deuterated Polystyrene- completely deuterated

P18529B-12dPS Mnx 10°: 0.8 Mw/Mn : 1.14

Mn total: 10,000

0.5g

P18522D-12dPS Mnx 10°: 1.1 Mw/Mn : 1.17

Mn total: 13,000

0.5g

P18522A-12dPS Mnx 10°: 1.1 Mw/Mn : 1.16

Mn total:12,000

0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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14-Arm (protons-containing) polystyrene grafted on deuterated polybutadiene

Da(T 5 D
et
CH, D 85 % 1.2 addition
‘ D CHD x o
CH./ H, /
c
H,C ~c D,C
/ \ .
HAC Si EH,
n %
&7[
0~/ Hz
CH
N c >
~
s CH
H!Cw& H,C
H4C /
3 \CH\
H,C
TcH,
P18827B-14S Mnx 10°: 1.2 Mw/Mn : 1.14 Mn total: 16,800 0.5g

15-Arm deuterated Polystyrene - completely deuterated

e 5
k) \.
- & [
o \/ "‘\:’ —t 4 a o ] 3
A\ H AP
0,C 1\[’; o _ J a
E”"ﬁ" 0o
Dl
-
o
:.__I.:f
"’E_.
P18529A-15dPS Mnx 10°: 0.8 Mw/Mn : 1.24 Mn total:12,500 0.5g
P18522B-15dPS Mnx10°: 1.1 Mw/Mn : 1.27 Mn total: 17,000 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 6
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16-Arm deuterated Polystyrene grafted on deuterated Polybutadiene

D4C b D
Dac—flll +}— _h\c_-.___[;

P,
D3C DE' JD S =" co,
“C—np ||
0 D
D3C'.\C
P
D4C CDjg
P18829-16dPS Mnx 10°: 0.5 Mw/Mn : 1.25 Mn total = 8,000 0.5g
17-Arm (protons-containg) Polystyrene grafted on deuterated Polybutadiene
D,C D D
l YA
D,;C C [ /C € D
CHs [I) b) (LHD 85 %1.2addition
/CH H, /
C
H.C o D,C
[ \ u
H,C SijL CH,
’ ¥ /
O H: CH
> C Ptk
o 7Z T
. |
Hz“?& H,C
H.C /
3 """'--..CH\
H.C
T~cH,
P18827-17S Mnx 10°: 1.2 Mw/Mn : 1.35 Mn total: 20,500 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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17-Arm deuterated Polybutadiene

#REHERIIINYAI>RO—RL—>3>

:'\: v ™, Y
)Ll/ \L"' Iél_ _____.L' o _,."ll_\_.-r -
40 - o
i \, p
B0
&
n_h}"_‘
—
D__t
o.C \c:lh:
P18554C-17dPBd Mnx 10°: 0.8 Mw/Mn : 1.8 2 sn 0.5g
17-Arm deuterated Polystyrene - completely deuterated
A
F',,—[—'I.LZ - D
;I
1o L
:l.u, DI_ 2
n o J ! i
T
R™° b o o
G sn B
~in o
Lf"g—f T v
K
RIFBAITOVTIEHEHEETE,
P18553-17dPS Mnx 10°: 0.7 Mw/Mn : 1.35 Mn(total)=12,000 0.5g
P18835-17dPS Mnx 10°: 0.9 Mw/Mn : 1.4 Mn(total): 15,500 0.5g
P18534C-17dPS Mnx 10°: 4.8 Mw/Mn : 1.1 Mn(total): 84,000 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357



2017-2018FERUN—EHAFOL BEARZHGRUITFL > - RUTIZI itkliR BRI I>RI—RL—2 3>

18-Arm deuterated Polystyrene - completely deuterated

u] ]
Y
e

Lol

o b I ! D&
it R
=AY T:[R v

o
'"I'.'Ir- (5]

Ll.\_? DDIJ

R

RIFBZICSOVTIEEBMEE TS,

P18828-18dPS Mnx 10°: 0.8 Mw/Mn : 1.25 Mn total: 14,500 0.5g
P18514-18dPS Mnx 10°: 2.5 Mw/Mn : 2 Mn total: 46,500 0.5g
P18534B-18dPS Mnx 10°: 4.8 Mw/Mn : 1.1 Mn total: 88,000 0.5g

20-Arm (protons-containing) Polystyrene grafted on deuterated Polybutadiene

PN /
C
Hzc "“"--0‘3‘ D2C

H,C H,C
e/
3 """'--..CH
H,C
TSSGH,
P18826-20S Mnx 10°: 0.8 Mw/Mn : 1.25 Matowl 16000 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 9
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21-Arm deuterated Polybutadiene

,_[_} ._D“c 1

e B %6 1,2 addiog

: i
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:'Ll g . n ot o=ty
p.c’ O _,,.-fD i’
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]EI: o
v}
D—-E":
0D
b~ oo

P18568B-21dPBd Mnx 10°: 1.3 Mw/Mn : 1.65 e e 0.5g
21-Arm deuterated Polystyrene - completely deuterated
LsC o D
| Lo\
D6 —C t:—-_{:_'_n

\ / | X

| S

{|-D¢- o

D

oc D N

o (¢ é‘]_/sl—-—-—[—?ﬁf;%rcm
04C. ::“.- 4’1 \ n \‘7 oo :
DG DD k D}c o D | o0
’ E’J | Dp. d \ﬁ =\ CDj
—D
o=y D ptsf D
D ]L D
Dgc\}:\
Dal:: 'nn_}
P18534A-21dPS Mnx 10°: 4.8 Mw/Mn : 1.1 QuealTS0 g 5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 10
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23-Arm deuterated Polybutadiene

RN
-4+

bip g 190 1.2 addinien

#REHERIIINYAI>RO—RL—>3>

l:l,'i.;f
h D.!_
[
oo oo
P18554A-23dPBd Mn x 10°: 0.8 Mw/Mn : 2 e 0.5g
24-Arm deuterated Polybutadiene
=] =]
=
IDJI (lI-D % B3 % 1,2 adddivian
'L,
u} o]
N, l o
o TS
04 D‘-E’_,:-'KD]:I =o_ |
NS e . '/‘:, -
o’ ¢ B fl:,; @ /o7,
: v :,
A0
P
ot
[
oo oo
P18568A-24dPBd Mn x 10°: 1.3 Mw/Mn : 1.65 e eon 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357

11



2017-2018FERUN—EHAFOL BEARZHGRUITFL > - RUTIZI itkliR BRI I>RI—RL—2 3>

25-Arm deuterated Polystyrene - completely deuterated

D:C

1A
D.C—C { C c} D
D/' | 'x 5
D CHD
D | D D
cp, D DAY
£
D D . D[b [P

P18572-25dPS Mnx 10°: 0.8 Mw/Mn : 1.34

Mn(total)=20,50
0

0.5g

32-Arm deuterated Polystyrene - completely deuterated

P18491-32dPS Mnx 10°: 1.3 Mw/Mn : 1.1

Mn total: 42,000

0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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33-Arm (protons-containing) Polystyrene with deuterated core

i
H,C Si CH:
% 4
H
% > OfCi\ CH,
BN CH
g |
H;& HaC
hew /7
FT~CH

P18562-33S

Mnx 10°: 1.2 Mw/Mn : 1.17 Mn(total)=40,00

0 0.5g

3-Arm deuterated Polystyrene - completely deuterated

P18502F1-3dPS

Mn x 10°: 28.5 Mw/Mn : 1.14 Mn total: 92,000 Ig

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 13
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44-Arm deuterated Polystyrene grafted on deuterted Polybutadiene

#REHERIIINYAI>RO—RL—>3>
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P18644-44dPS Mnx 10°: 1.4 Mw/Mn : 1.09 0.5g
55-Arm deuterated Polybutadiene
o D‘}‘
DJI (L-ID . 85 % 1.2 addirwa
k,
AT S
0 ! 5o
D.}I:\L'l Egc\éﬂ\‘n\l ‘J/ - ﬁé’-\..,_d
A \D D — o D/ [ G0y
o’ 0—d~ ‘o
E'/ Ly
i
i D
P
oo "o,
P18538-55dPBd Mnx 10°: 1 Mw/Mn : 1.1 e <on 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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68-Arm (protons-containing) Polystyrene with deuterated core

D
HD 85 % 1.2 addition

#REHERIIINYAI>RO—RL—>3>

H;& H.C
H,C /
3 """'--..CH\
H,C
TNCH,
P18560-68S Mnx 10°: 1 Mw/Mn : 1.17 Jnitoal=e830 g 5g
6-Arm deuterated Polystyrene - completely deuterated
f_|',L:H D
0o o ] c|
it
=" '
—_ |
. _,-o-'-"':'-'_'-'-. [
TN
:'.l\ "'I-\.C\'_,_
3 L
57 N,
0o \\/ D
’; / ™, 5'.1.@.'
0.C [
e
E _ﬂ,/ A
AN
D
P18522E-6dPS Mnx 10%: 1.1 Mw/Mn : 1.27 Mn total: 7,000 0.5g
P18515A-6dPS Mnx 10°: 2.5 Mw/Mn : 1.26 Mn total:14,500 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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7-Arm deuterated Polystyrene - completely deuterated

P18515B-7dPS Mnx 10°: 2.5 Mw/Mn : 1.29 Mn total: 19,000 0.5g

83-Arm deuterated Polybutadiene

. Dk.i‘h+.

DJI (lHD X B3 % 1,2 addirea

Comments:  Mn column : Mn of Brach
P18537-83dPBd Mn x 10°: 0.6 Mw/Mn : 1.1

lotal
Mn=52 500

0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357 16
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95-Arm deuterated Polybutadiene

Comments:  Mn of the Brach

P18535B-95dPBd

Mnx 10%: 1.2 Mw/Mn : 1.1

Total
Mn=114,000 0.5g

9-Arm deuterated Polystyrene - completely deuterated

£o,

o
0,C
:"J
P18529D-9dPS Mnx 10°: 0.8 Mw/Mn : 1.13 Mn total: 9,000 0.5g
P18865B-9dPS Mnx 10°: 1.1 Mw/Mn : 1.24 Mn total: 11,000 0.5g

AN - BRIEYE : e-mail : standard@shibayama.co.jp TEL. 03(5927)8356 FAX. 03(5927)8357
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