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Figure 55

GB-141



118/196

GB-141 TEM Size Distribution

P2
=
']

42nm

S o

ade
P §

Y Log-Normal Dislnibation

v 3
o
g 3
2

: ;.

D e e

Freguency
s

R A

/&
4 :;,%;,/ |

0.. & :\ié SREAS b : 3
0.0 25 50 7.5 10.012515.017.5 20.0 22,5 25,0 27.5 30.0 32.5 35.0 37.5 40,0 42.5. 450 47.5 50.0

Diameter {nm)

Figure 55b

Gold GB-141

5.42% transmission
xpesiman Couneston Funclions

i Intensity Digtribition

et @nm 1.3mm

el

Figure 55c¢



119/196

€# 9p0oajo9|3

9L# 9po1jos|3

8# ©p0Jo9|d

Y1 # 9pol1os|g

Ol# 8ponos(q
6# SpoJ1o9|4
¢l # 9polo9|g
| L# ©poJo9|]
G# 9pojo9|g
Gl# 9polos|3

O# |p04o8|3
€L# SpoNos|(3

L# 8ponos|]

oLl

0G6:€0-L L

.

S
.

o S
i

S

e
o

awl] SAjuauny
Lvl-99 PSS ainbig

9¢:6¥:0l

Sv0

S0

GG'0

(v) 3uauingy



G

i R

%\\\m\\m«\%\m\w\w e
iy

i

120/196

igure 56
GB-144

F

i 55 \\ i
.

i




121/196

tion

isiribu

ize Di

-

GB-144 TEM &
18.12nm

Normal Distribution

Log

-

35~

T T 1 1
N o w Q
™ ON o v

Aauanboad

5 80.0

40,0 42.5 450 47,

&

&

0 32.5 35.0 37

{4 27.5 30.

0.0 22.5 26,

52

A

0.0 25 50 7.5 10.0 12515017

ter {nm)

jame
Figure 56b

D

Gold GB-144

4.02% transmission

187 nmf nm| -

Figure 56¢



122/196

N AA B 1E:SE YL 61:82:¥L 10:LTY) GSiELiplL €907 L 1€:6G°€L
0
S . . .
R
.
. 20
€0
C# 9po1j09I3
70
8# 8po1o8|]
Ol # 8p0J}o8)
\\\\ \\mﬁ s : WO
e =
OL# 8poujoa|3 .
6#9p0sjoald A . = -
¥ L# 8poJjo8|3 - o
Z# 8poJjos|3
9# 9po.3o8|]
| L# ©p0.jos|J 0
£1# 9ponoe|3 . ” . . .
S1# 9po.os|3 __ . . \\mv\m\\\ﬂ . -
L# 9po1jos(3

dWl] SAJuaiIng
vrL-99 p9g ainbi4

(v) uauing



123/196




124/196

GB-079 TEM Size Distribution

Y Log-Normal Distribution

Freguency
-y - %3
L% S oo ]
1 ;4

g

04 o . . o .
0.0 25 50 7.5 10.012815.017.5 20.0 22,5 25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0

Diameter {nm)

Figure 57b

Gold GB-079
6.64% transmission

Figure 57c



125/196

igure 58

F



126/196

GB-089 TEM Size Distribution
a0 15.89nm

=

Y Log-Normal Distribotion

Freguenty

-
<3
1

R R R PRI RIRIIRE:

0 :
0.0 28 50 7.5 100125150175 20,0 225 25,0 27.5 30.0 32 6 35.0 37.5 40.0 42.5 450 47.5 50.0

Diameter {nm}

Figure 58b

Gold GB-089
5.70% transmission

BRI A AR I

01

Figure 58c




127/196

.

G
_@ﬁ

s
a0
o

igure 59

F

GB-062



128/196

bution

istri

ize D

*

GB-O62 TEM &

11.756nm

Normal Distribution

w

Log

2

5

5

20

|
a2t
=

>

-

fouenboeiy

LT

0 47.5 50.0

545

40,0 42.

0 27.530,0 325 35.0 37

528

5 206 22;

0.6 25 50 7.8 10.012615.617.

Diameter {nm)
Figure 59b

Gold GB-62

I‘i.?.lil n;n I ol

2.29% transmission

Figure 59c



129/196

7

SEE

o

S

Figure 60
GB-076



130/196

GB-076 TEM Size Distribution

* 11.070m
R Y Log-Normdl Disiribufion
> 204 N
g+ b} e
@
= NN A
&
& hh
o
0.0 28 50 7.5 10.0 125150175200 225 2650 27.5 30,0 32.6 35.0 37.5 40.0 42.5 450 7.5 50,0
Diametear {nm)
Figure 60b
Gold GB-076

63.60% transmission

Figure 60c



131/196

a1l

R
A

e

Figure 61

GB-077



132/196

tion

istribu

ize D

-

GB-O77 TEM S

Normal Cisiribation

Log-

S

£

<

2

ST TR | |
5%5.%5
L] ™N N v

Aausnbaig

5 450 475 50.0

3

40.0 42

0 37.8

n

§30.032.5 35

027,

>

.0 25 50 7.5 10.012515017520022528

jameter {nm)
Figure 61b

D

5

Gold GB-077
20.00% transmission

Figure 61c



Absorbance (4.0}

’.
&

133/196

Example 16, UV-Vis GB-Series, A = 250nm-750nm

9&'9?7?!..‘:‘).‘.t‘.3?&%@?&?‘.‘??}?3&9@:{?& SR ‘555 AN

259 00 350 460 430 506 550 800 650 700 780

Absorbance (3.6}

%

; _»'/
<
at

<«
&5

2
b

Wisvateagih {on

Figure 61d

Example 16, UV-Vis GB-Series A = 435nm-635nm

7 o545 S 08 0 S S RGNS R ST "

8
\x”'

GH-0T9, G313, 5338, GQ;‘S.‘.S, BB / "
234 . 2 e

433 455 4R 488 BIS §3% 585 875 SRS GiR 638
Wavelgngh H1m)

Figure 61e



134/196

o

.

..
-

i \MWW\\&Q 7
e .~.\...w\\\\\.. :

1gure 62a

F

tion

bhu

1y

ize Distr

»

“I51 TEM S

GB

B5nm

10

bution

fri

i

Normat D

Log

.
¥

&

L1 ¥
wr o]
- -

Asusnbailg

§ §80.0

48.0 &7,

0425

»

0 32,6 36.0 37.5 40,

§25.0 237.5 30

200 22

5 100151601978

54 7.

s

& 2

8

fameter {nng
Figure 62b

D



o

»

5 50

135/196

[l
2 o
m F
£ 2
“m v
& %
ki
& T
2 i
= £,
» :
e %
L .
Gt
o
£
.W
NS 2
© 7
—
= =
o0 a3
i o
-+
=
)
16
£
<
o)
w
fon]
-~

B
0

2

12
&

2

2ISRRRY
Asusnbois

2

0

¥
[ =

48.0 47,

0428

5.0 37.6 40,

53

A

30.0 32

7.5

D 12615017.52002282850¢2
Di

4 10

54 7

§

4 2

¢

tameter {nmj
Figure 63b



136/196

GB-175

o

7

2

.
//
e i

.

/4/

.

S
i
.

3 3 §\\.
SRR
L
:\:N-
\\\ 3

GB~175 TEM Size Distribution

L]
i

451 11.760m : - istribut
404 ) Y Log Normai Distribution
35+
- - :
& 25+ § <
3
} 5 i
10+ N AR A
b3 3
i H

g

0.6 25 50 7.6 W00 RBI507520.0225260 276300325 350375400 Q25 480475500

Diameter (nm)

Figure 64b



137/196

. .

i

vy
=

652

Figure

.ﬁ‘On

bu

n

tatr

iZe ﬁ

A7T TEM S

GB

ti()n

Lﬁg Normai D

»

7

L

-

Aouenbaid

£5.0 47.5 50.0

0425

5.0 37.6 40.

53

5.0 27.6 30.0 32,

0225
D

7.5 20.

501

51

0.0 12,

8

5¢ 7.

§

O 2

0

fameter {nm}
Figure 65b



138/196

GB-176

7

i

\
e
.

i

T

. \\\\\ \\

7
i

7

.

i

\N

66a

Figure

ion

»

ize Distribut

”

SI76 TEM S

GB

fion

bu

ishi

Log Normai Di

N

420m

.

10

<
=

&

™
Asuonbai

0

&

7.5 &0

485.04

0378400428

§ 25.0 7.8 30.0 32,5 35,

§15017.5 200 22,
D

0.0 12

&1

54 7.

§

g 2.

0

fameter {nni
Figure 66b



139/196

.

i

=

o
i

i

o

67a

igure

IF

ize Distribution

»

89 TEM S

GB

42nm

1Q

tion

istribu

Lag Normat D

N

S RagLe
Asuanbosg

L

7.5 50

04254504

8§ 35.0 37.5 40.

R

7.5 30.0 32

2802

0226

7.8 20.

515,01

54 7.6 10012

&

4 2

0

Diameter {nmy}
Figure 67b



140/196

N N
N

N
T
SREEN
A
o

RS
L
NN
A

N

S

o
7

i

RN \\\-, : R 3 R \\\: \i'\ }

N AT T T T Tt -

T TRHTHhh 2 NN as \\\\\\\§\ N '
X

. “\\ SRR 3 \
NN . ii\i\\\s

.

2

7
.-’/,-;

\
N lnane
RS

L

N
e
e

e L
//Z;,/” ,.
//f’if%” o

7

o

S

\\ 2 S 3 S N \
S N
..
R R —— SR
S R

=
7

7 /7

N
i \\\\\‘:\\\\‘\\\ \\\ R
I M\Q \\\\

o

o
//

L

.
MRS R
N \§~%}\§\}\\ .§\\\\\\

4/

Figure 68a |

GB-194 TEM Size Distribution

~ Log Nermal Distribution

Frequency
g 3 7 38 Q

L] L L L}

G" a3 g ¢ s
0.0 25 50 7.5 10.0 125150176200 225250 27.530.0 325 350 37.840.0 425 45.047.5 0.0

Diameter {(nmy}

Figure 68b



141/196

e
7 e

.

\\\QQ\
NN
-

o
5

N
\

GB-195 TEM Size Distribution

3
=
3
3

Y Log Normal Distribution

.
i

Frequency
=

0.6 25 50 7.5 100125160176 200225 2850376 30.032535037.840.042545.047.650.0

Diamater {(nm}

Figure 69b



142/196

.

Figl“lre 70a

GB-196 TEM Size Distribution
12.06nm

88

v Log Normal Distribution

Frequency
N o
FEES

o35S

e L e e
0.0 25 50 7.5 10,0 125 150 17.5 20.0 22.5 25.0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 45.0 47.5 50.0

<
3

Diameter {ni}

Figure 70b




143/196

Figure 71a

ion

tribut

Dis

ize

{98 TEM S

GB

11.74nm

tribyiion

)

i

Log Normat D

2

§8)

34
b fard
-

)
.

TEFETTEES

Asuanbasy

0

40,0 42.5 5.0 47,

5380378

3D.0 32

0278

25,

7.5 200228

501

51

0.0 12

& 1

84 7.

5

4 2.

0

Diameter (nm)
Figure 71b



15

Frequency
-t
b

T

144/196

Figure 72a

GB-199 TEM Size Distribution
13.020m

v Log Normal Distribufion

B e A A B P EE T

.'Il/l//.///llll{ll_llll_l{ll_IAI{I{I{I{ILI[I{IL;

T e )

ARSI ISISIIIIRY

0.

0.4 28 50 7.5 100126150 17.520.0 22,5 25,0 27.5 30.0 32:5 35.0 37.5 40.0 42.6 45.0 47.5 50.0

Diameter (nn}

Figure 72b



Absorbance (ras}

Absortancs (0.}

145/196

Example 18, UV-vis GB Series, A = 250nm-750nm

Pa

R T OO

e
Py

L5 T ——— X P9 312 oI e e

280 399 ¢ 486 Eid 500 550 GG &8¢ 0o By

Wawdength (il
Figure 72c
Example 18, UV-vis GB Series, A = 435nm-635nm

e

Apazs
2L SR
- o BATE

-

{24

=
2

G

438 &

485 18 238 555
Wavelength fnem):

Figure 72d

&8 &18 ]

<3
3
P
par I
an



146/196

o
.
o \\

o
.

.
.

o

&

7

m

oy

igure 73
Aurora-020

F



147/196

Aurora-320 TEWM Size Distribution

2

E e
O i
§ g
B %
ped P
3 <
723
- &
AR ISR, u/m
m ..\N“..\\\\\\\\\\\\\\. 4
N RARARAPIER RS, 00
3 >
2 2
2 d
=
o <
]
k2]
g
o
m
LSS LSS LSS ov
3
e T
re
o Iﬂ‘ N
g 5
g e
~ g 2
woE 2
m R of o o
< g
=t Z = P
o % AT, m
0. .w..\\\\\s\\w\\\\\V\\».\\\\\.\.\.\.\\.\.\\\.\\‘ w
2 ..\M‘ R ?
¥ ™
=
"y
AR -
i
™
R
<
=]
-
iy
o
g
+ = S
: w Sz
i S
o4 s B
-
© S8
T & 2 % 5° 2 &
o Rl = < N
o ki
Aausnh =5
Aavenbeiy 35
0o

Figure 73c¢



148/196

1
©

.
7 7
, -

7
S
S

=

i

o
i

ot

o

e e
o

-

.

.\w.w.mw .
%%mm\wx

e

igure 74
GA-002

F



149/196

GA-002 TEM Size Distribution

Y Log-Nermal Disinibution

12.24nm

Freguenty

A TR

0.0 25 50 7.5 100125150 17.5 20,0 22.5 25,0 27.5 30.0 32.8 35.0 37.5 40.0 42.5 450 47.5 0.0

Diameter {nm}

Figure 74b

Gold GA-002
16.56% transmission
: perimert Cerreislon Funchiny

Figure 74c



i

o
i

&\\ .
)

150/196

Figure 75

GA-003

.\“\V\.\w\“\\
\

\\\\“\\\ “
e




151/196

GA-003 TEM Size Distribution

8
J

Y Log-Normal Distribution

g
e
i

12.74nm

\

—h
w
L

A

Frayuency
-

&
i

AP EEEF IR FEA I

L2
3

0.0 25 50 7.5 100125150 175 20.0 22.5 25.0 27.5 30.0 32.6 35.0 37.5 40.0 42.5 450 47.5 50.0

Diametar {nm)

Figure 75b

Gold GA-003

10.40% transmission
Expeinent G Furclny

Figure 75c



152/196

m)
=

\\\\N», . . .

\\\‘\
-

\,\

- _
-

.

v

s

7

Figure 76
GA-004

i

i

i
R
2 v

\\ 3

G
e

.

.

o



153/196

GA-004 TEM Size Distribution

16
14.08nm
Y Log-Normal istribution

> 104 . B
&
@
P
g
£ b i

P I— &\ N WMEE TR s e

0.0 28 50 7.5 10.0 12,5 15.0 17.5 20.0 22.5 25,0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 4510 47.5 50.0

Diametar {nm)

Figure 76b

Gold GA-004
8.43% transmission
i Expemet Coriton oy

B S

g

Figure 76¢



154/196

:.&w\\

igure 77
GA-005

F



Freguency
2 7 8 ¥

o3
i

Ou

Gold GA-005
3.61% transmission

155/196

GA-005 TEM Size Distribution

14.38nm v Log-Normal Distribution

0.0 25 50 7.5 10.012515.017.520.0 225 25.0 27.5 30.0 32.6 35.0 37.5 40.0 42.5 450 47.5 50.0

Diameter {nm)

Figure 77b

 Experimant Cometellon Funclions

Figure 77c¢



156/196

N\.‘.N....“M.@uwt

fiecacoaasss
x xw\w‘\\%\\\

st
SO

o
R

e
g

Figure 78
GA-009

B2

gt



157/196

GA-008 TEM Size Distribution

50
11.99nm
40 \ v Log-Normal Distribution
& 39“ 3
@
=
£ 20-
e
10+
s
0.0 28 50 7.5 100125150 17.6 20,0 225 25,0 27.530.0 32.5 35.0 37.5 40.0 42.5 450 47.5 50.0
Diameter {nm)
Figure 78b
Gold GA-009

19.85% transmission

Intensity Distribution

TSR AR A

Figure 78c



158/196

.

o

7

o
7 .\\\\.\\“\\“\ 7
_

o

Figure 79

GA-011



159/196

GA-011 TEM Size Distribution

Y Log-Normal Distribafion

Frequency

AR,

0.0 25 50 7.5 10.012.515.017.5 20.0 22.5 26.0 27.5'30.0 32.8 35.0 37.5 40.0 42.5 450 47.5 50.0

Diameter {nm)

Figure 79b

Gold GA-011

2.42% transmission
Experinent Corretalion Funclions

Figure 79¢



160/196

-“\\\\\

7
.

% s

7
Z \\\\\\\N&.\\\\\n\

o
R

.

.

m\ s \\“\MWWM\WMW&‘N“&\ ?

E.,vn\.n e

RS, e
3 /g.e

igure 80
GA-013

F



15

P
g

Freguency

Gold GA-013
14.41% transmission

161/196

GA-013 TEM Size Distribution
3.?6‘nm

¥ Log-Normal Distribution

0.0 25 50 7.5 10,0125 15.0 17.5 20.0 22.5 25,0 27.5 30.0 32.5 35.0 37.5 40.0 42.5 450 47.5 50.0

Diameter {nm)

Figure 80b

T L 2 L1 e o 20

100 qo00. 40
Befhm) "

Figure 80c



162/196

anh
NN

Figure 81b



163/196

e

27 i
e,

////////
.

ARCG-05 TEM Size Distribution

8+ 13.66nm _ e
8- ; v Log MNormal Distribution
§
7 §
= g
& o i
B 54 NN
- § §\§
g M il
S S H B
& = Tl
N N
3 B § 3
(3~ &3 11 B 43 B B A H SRERS X S s s

80 25 50 7.5 10.0 125150 175 20.0 22.5 28.0 27.5 30.0 325 35.0 37.5 40.0 42.5 45.0 47.5 0.0

Diameter {nm})

Figure 82b



Frequency

164/196

Utopia Gold

F gure 83a

Utapia Gold TEM Size Distribution

140 473nm s R
130 . Y Log Normal Distribution
120 &
140 )
100 E b
i SHE
70 IH
60 3 B
4
44
a0
4
10 N

N

8.0 28 &0 7.5 100145 15.0 17.5 20,0 22.5 25.0 27.5 30.0 32.5 35.0 I7.5 40,0 42.8 45.0 47.5 50.6

Diameter {in)

Figure 83b



165/196

s e s
.\a&\\\\ \\\“\\\\\. i 2 : e 3 Ssmy /z«ﬁ.ﬁf
: , .«\“\.\ S B % B : .ﬂ.f.wﬂ o
ﬁ\\ &\\%\ o . %/

2
20

i
\.\\,“\

i

.
.

e

E
Wﬂ i1 00
1 r
)

a0

v

F~

.

7
_

tion

istribu

ize D

A

SNGU11218TEM 8

£

ton

istribu

Lag Normat D

¥

Adnm

18

25w

-

b o] L o

Asuonboiy

w

o

'+

2478860

§ 40.0 42.5 45.

5360 37,

"

032

7.8 30,

Bo2

)

g2z

8 15,0 17.8 20,

g 25 50 75 0012

B

0

tamater (nmy}
Figure 84b

D



166/196

Nanopartz

.

.

N.\\

1gure 85a

F

fion

istribu

ize D

Nanopartz TEM 8

istribution

Log Normal D

N

£
.a[.. e v, ALRRE RS LRI,
@ A A A AL LSS LAALASARAA,
2 : A SES ol
L | £ *
o= o & w0 L=
= (2 iy ™~
s

Asuanboig

Q425450475500

A

¢ 37.5 40

§ 25 80 75 1004925150 17.520.0 22.5 26.0 27.5 30.0 32.5 35,

0.

ter (nm}

iame
Figure 85b

2]



167/196

Figure 86a

Nanoccomposix 15nm TEM Size Distribution
17.80nm

¥ Log Normaf Distribution

838

¢ 2

Frequency
w
<
4

0.0 28 540 7.6 100125150 17.5 20.0 22.5 25.0 27.5 30.0 32,5 35.0 37.5 40.0 42.5 45.047.5 §0.0

Diameter (noy

Figure 86b



168/196

87a

igure

F

tion

ibu

istr

fze Di

ix 1inm TEM §i

<

Nanocompos

istribution

Log Normal D

w

Asusnbaig

0

§ 35.0 37.5 40.0 42.5 45.0 47.5 50,

.5 25.0 7.5 30,0 32,

0 17.5 20.0 22,

g 25 88 7.5 10013515

0.

ter {nmy)

ame
Figure 87b

.

o



169/196

armonic old

88a

igure

/g

tion

bu

-

tr

33

D

ic Gold TEM 8

Harmon

Ze

g8

.

8

fribution

Log Normal Di

N

F ..\\.\.a\\«\.i.\.“\\.....

Gm

7

1

6.0+

1

5o
0“
5+

*
.
.

ol

Asvanbaiy

12
0
7
5

¢

.5 50,

& 47

5 35.0 37.5 40.G 42.5 45,

30.0 32.

5250 27.8

.0 22,

8 25 50 7.5 10.0125 15017820

0

Diameter {nm)
Figure 88b



170/196

| MesoGold

80

igure

F

tion

bu

2

Distr

*

Meso-10088 TEM §

2e

ibution

tr

i

tog Normal D

S

Z2HRYIBRRKY
Asusnbads

8

X

5 50

47,

376 40.042.5 5.0

50

J2763003288

§ 25,

0022

7.8

515,04

8.0 12

51

58 7.

5

& 2

0

ter (nni}

fame
Figure 89b

D



171/196

ElectraClear Gold (EC63010)
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GB-056 TEM Size Distribution
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GB-056 TEM Size Distribution: Day 2-3
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GB-056 TEM Size Distribution: Day 4-5
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