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B Typical workflow
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HLA-950/960 data analysis tools
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.y m HORIBA
Additional resources

B Number vs. volume (TR001)
B CMP slurry application (AN179)
M Data interpretation (larger topic, TR008)

B Dynamic light scattering (Te012, TR012,
TRO14)
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Typical workflow HORIEA

B Run standard material (TR004)
® PASS - Proceed
® FAIL 2 Check SOP, contact HORIBA

B Compatible technologies?
® YES - Compare Conditions
® NO - How are they different

B Compare Conditions

® SAME - Investigate scattering pattern

® DIFFERENT - Are differences relevant for
this material?

— YES - Re-test with new conditions
— NO - Investigate scattering pattern

® \When you hit a wall - Ask the experts!
labinfo@horiba.com
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. HORIBA
Run standard material

. N I ST-traceable Or PS202 (3-30um) D10 D50 D90
i n te rn a I refe re n Ce Standard Value (um) 9.14 13.43 20.34

Uncertainty (um) 0.86 0.86 1.44

® Polydisperse
preferable to Lower limit (Um) 7.866 | 12.193 17.955

Measured Result (um) 9.721 13.916 18.959

monodisperse
B Measure atleast3

repeats I
m System verification ° h

webinar (TR004) oo

00000000

-] -]
UnderSize(%)
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Compatible technologies HORIEA

W Different technologies measure different
material properties

® |deally the comparison is apples to apples

— Different instruments of same technology are
close enough (Gala to Fuiji)

® Diffraction to SEM (or similar) is like
apple to oranges and must be approached
differently

— Different technologies gives you more
information, not necessarily bad

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific




. HORIBA
Quick example
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HORIBA

LA-960 result
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SEM data alone makes us think this is the size range
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.y HORIBA
Compare conditions

M First, check calculation conditions
® Refractive Index: real and imaginary, RRI?
® Distribution Base: volume is best
® [terations: wide or narrow size range

B Second, check hardware conditions
® Concentration: transmittance
® Particle support: pumping
® Dispersion: US for wet, air pressure for dry
® Duration: wide distributions
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] ] HORIBA
Refractive index

W Seemingly minor differences calculate
different distributions

7.0 100
Graph Type Refractive Index (R) Median Size Chi Square R Parameter :
C]— 1.57-0.0i[1.57-0.0i( 1.570 - 0.000i),Water( 1.333)] 20.41485(pm) 0.327785 0.054077 :

| |IE]— 1.57-0.1i[1.57-0.1i( 1.570 - 0.1001),Water( 1.333)] 18.65780(pm) 0.177736 0.036778 oo

1 |C]— 1.57-1.0i[1.57-1.0i( 1.570 - 1.0001),Water( 1.333)] 18.18505(pm) 0.218785 0.053589 :

ool o

| .
4.93 s E
SR
g 50 @
-
4 e

: 170

:
Dizmeteria)
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] ] HORIBA
Refractive index

B Compare easily with LA-960
Method Expert software

Graph Summary | Distributions | D90,050,010 | R Parameter |

Dizribution Grapk

21
1 O O L OO 0T N 9. OO
1 v Imaginary_RI- 1.60- 0.00i !
1 k) Imaginary_RI- 1.560- 0.10i
1 4 Imaginary_RI- 1 .60- 1.00 3
A ]

ﬂ—: i i ||||‘|‘|_|_"£__:..|||||||| i L B o B ) B

(%)

oot ot 1 : )
Nametler(micro_&x)
Do ARs0DIn _ ____ _w o _____ R Parameler
3000 —Ran o . 0423
! 21
o ;| (50 = 0.400 \
2 2 ’
m
& t d,
Sl maor EEEmmeegeaeressemsc=ns o EINNINRERRENRENRERNNINEN Y. HEER R RNRRRNRERERAR) LRAARReRAARRAERARRRRA L RRY
1.60- 0.k 1.60- 0.0 ) {.60- 1 00
Refractive fndex

Refracltive index
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. . HORIBA
Refractive index

B R]| or RRI?

B Red result is 1.45-0. O| N
water (1.33)

B Green result is
1.09-0.0i ... which
multiplied by 1.33 is |: |
1.45] |
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Distribution base HORIBA

M VVolume basis by default
® Excellent for mass balancing
® Number basis recalc - significant error

7 “\ A/Number

<—Area

Volume
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.y HORIBA
Compare conditions

B First, check calculation conditions
® Refractive Index: real and imaginary
® Distribution Base: volume is best
® [terations

B Second, check hardware conditions
® Concentration: transmittance
® Particle support: pumping
® Dispersion: US for wet, air pressure for dry
® Duration: wide distributions
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Concentration

HORIBA

B High enough for good S/N ratio

B [ow enough to avoid multiple
scattering

B Typically 95 — 80 %T
B Measure at different T%, look at
Chi Square calculation

80 0.6
ds0

R _ T%= 87

12, ?’\\ 64

10 J/ \ 18
.E Jl..

!
61 ] \
/ 3 \
24 / : \
0.010 0.100 1.000 10.0
Diameler(pm)
| Methad Fxpert Wizard B
=
e Unrasanic Troatment | Meaguement 1 Duratice |

B Circulation Pump Spend |

B0 +
50 +
an 4

Chi Square

30
20
10 4

r 0.5

r 0.4

r 0.3

r 0.2

- 0.1

87 .4

55.1

852

8247

836

H24a

d50

Measurement Optimization
Particle Concentration Wizard
Ramember to click the & button for mone information

Test Purpose
The purposs of this test is to discover a good concaniration range of sample within the LA-S50.

Too litthe sampie (1.8, 100 few partcles) may not provide sufficient scatterad Iight to escape the background

Too much sample may cause muliple scattenng where ight 15 scattered from many paricles leading 1o poor accuracy

Test Design

To evaluate the effect of Concentration first choose the ight sowrce most appropriats for the sample.(Step 1)
Then we'll choose the Transmiltance rande within which we'll Colect measurements every 5%T. (Steo Z)

Stap 1: Choose either red or biue ight for tast Step 3. Push "Exscute |~ button

= Red ~ Bl
(see Exper Advice lor more information) g

Step 2 Saelact CONCantration 1est rangsa.

This wizard 15 temporarily closed,
and the les! sequencs 15 axaculed

L |\.4"JiL)-:'|duIlJ :l-Mln {G0[Dstaut) =]

Execute Test Sequence >>

Red Transmission %

Explore the future
© 2014 HORIBA, Ltd. All rights reserved.

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific




Pump & stirrer HORIEA

[ | M u St be h Ig h enou g h to sSus pe N d Exp # | Agitation | Circulation | Dpeanm | Dio(nm) | Dgo(nm)
. . 1 1 1 187.03 137.5 245.7
& circulate heavy particles 2 | 0 | 3 | wm | s | 2
. 3 3 1 187.28 137.8 245.8
B Not so high that bubbles are T s T s e | wer | 2
i ntrod u Ced 5 1 1 185.32 136.3 2437
6 1 3 184.04 135.8 241.8
B Adding energy — can disperse T3 |1 | e | ress | o2as
8 3 3 184.98 136.4 242.9
I Oose ag g I O m e rates Parameters Selected: Agitation:_2 Circulation:__2
B Measure at several settings & Automation Wizard
SeleCt Optlmu m Measurement Preparation .
B Can be automated in software
(S e e ri g h t) - Step W\I.-iow vir!:;zzeer:iilﬂéfeel delivered to the inStru;ent? Hoy mii’f;’i?t I o ‘
— Step 2: Choose a circulation pump speed
[Choose pump speed | Waittime after [0 (3) ‘
= Step 3. Choose a agitation stirrer speed.
{Choose agitator speed | Waittmeatter [0 (g) ‘
— Step 4. Dehubble the instrument?
& Mo  Yes Wait time after IO—(S) ‘
— Step & Blank check ofr instrument cleanliness?
& Mo  Yes Wattmeafter [0 (3] ‘
Back | M |
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_ _ . HORIBA
Ultrasonic dispersion

B Adding energy to break up agglomerates — disperse to
primary particles, without breaking particles

B Similar to changing air pressure on dry powder feeder
B Typically set to 100% energy, vary time (sec) on

B |nvestigate tails of distribution

® High end to see if agglomerates removed

® Small end to see if new, smaller particles appear (breakage)
B Test reproducibility, consider robustness

B Note:
® Can break emulsions (or have no effect)
® Can cause thermal mixing trouble w/solvents - wait
® Use external probe if t> 2-5 minutes
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. HORIBA
Measurement duration

¥ ol
i' Circulation Purnp Speed I Particle Concentration | URrasonic Trestment Weasurement Duration |

re p rOd U CI b I I Ity Measurement Obtimization

Measurement Duration Wizard «

| ]
. I y p I Ca I I y 5 S e C u p to Test Purpose Remember to click the @ button for mare information
)

This test will discover the minimum daia acquisition fimes (i 8. measurement duration) necessary for good reproducibilit|

u [f the measurement time is too short, the result may not represent the particle size distribution of your sample.
several minutes R

To evaluate what effect measurement duration has on the result choose several detector scansftimes (Step 1)
Larger numbers indicate longer measurement times

B L onger time for large, | ...

M Long enough for

Test results will be presented using particle size distribution graphs and their D10, D50, and D90 statistics.

u u . : Step 10 Check the box of any measurement duration for test
roa IStributions A

Step 2: Push "Execute .. button.

TestValus 2. T 10000 This wizard is temporarily closed,
. TestValue 2 I 50000 and the test sequence is executed.
B Can be automated in
==
TestValue 5 T 500000 EXECUte TeSt Sequence

S OftWa re . {see Expert Advice for more infarmation)

< Back
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Choosing Parameters
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Choosing good statistics HORIEA

Statistics describing the distribution must...

Tell us about our process
Be relevant
Be controlled well

Be reproducible!

Poor precision is the result of either a poor
method or poor statistical choices

We can help!
labinfo@horiba.com
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The basis for reliable data HORIBA

Reproducibility!

Prepare, measure, empty, repeat

What would be good reproducibility?

Look at the accepted standards

ISO 13320
COV < 3% at Median (D50) COV =100 * (StDev / Mean)
COV < 5% at D10 and D90

USP <429>
COV <10% at Median (D50)
COV <15% at D10 and D90

Note: All limits double when D50 < 10 pm
Note: Must acquire at least 3 measurements from unique samplings
Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA
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. . HORIBA
Calculation automation

Select Summary Hems
e vt ara Eipot Sy | Poed Sunenasy | E Lagoud | Bt i Cobarr| e Selcied Ed |

{Tesl o pay Mumbea - Sampls M ana
|Fesmarks 1 [SEHEEY
\Ramarks 2 o
R 4 adds> | |brenn
\Faenark: 5 Ol 0.5 Sampls Mame haheial Sowce Lot D017 Dfw.0.5) O .59
Jlmenha Duiele Ov08) Enmpla 4 FinnoThin T(E Powda Hashalifa 0058 0052 0052}
_p,,“,k:g Sample 4 FiinoThin TG Powds Heshalifie 0.052 0052 n.052
{Fiemerka 3 @ Sample 4 FinnaThin TG Powds Herbalife 0052 Loz 0.058
IRemarks 1 Sample 4 PG Thin TG Powde Herbaile 0 045 0045 0,045
Cear |  Up | Down | Eample 4 FinnaThin TG Powda Herbalifa 0,045 0045 0.045
Sample 4 FimnoThin TG Powds Hehalifie 0.045 0045 0.045
Fonk W5 San Seil Ford | Open | Sample 4 FinnaThin TG Powds Hedbalife 0.040 (040 0.040
Ddentshion ™ Pobsi © Landicape Sample 4 FnnoThin TG Poside Herbalife 0,033 0034 0,039
= = - _ Save fs | Semple 4 PnnaThin TG Powda Herbalife 0.040 0.040 0,040
i i M i g P R = Sample 4 PinncThin TG Powds Herbaiits 0.048 (T 0.048
i Show Coglfcien! of varigtioniFelsive Sid Dev ] — Sampla 4 Finna Thin T( Powoe Hesbalite 0,048 L0 0048
Walidahon —I Sample 4 FmnoThin TG Powde Harbalife 0,048 0045 1,046
Specication | THR R - - Sample 4 FinnaThin TG Powds Herbalife 10,045 0045 0.045
o | ]
AR B 0.048 [ 046 0.HE
| Sid. Daw 0,005 0005 0,005
i (e 9.805 9805 9.605
LESF 428 (300, 200 30.03 FASSED FAESED FASSED

Unique, automatic feature in LA-950 software
See Technical Note 169 in Download Center
for instructions to use these features

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA
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. . . HORIBA
Distribution extremes

M At a distance of a few standard
deviations, non-instrumental errors can
dominate
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2 and 3 standard deviations HORIBA

B 95% of the distribution is within 2 standard
deviations from the Mean

W 99.7% of the distribution is within 3
standard

deviations
from the mean /

Mean 95%  99.7%
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Reproducibility at the extremes

M [f we want the same level of reproducibility at
the D99 value as the D50, we need to
analyze similar amounts of material in the
D99 histogram band

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific




A better method to monitor extrer;lﬂe)g'BA

M |[nstead of specifying the D95, D99,
D99.99, D100, DMax

W Specify the % of material greater than a
certain size

Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific




LA-960 Method Expert HORIER

:Z-I LA-950 for Windows - [Result Data Vi

|E] File View Graph Display Conditions

eLif Utility Export Option Advanced Function Sampler Help

B <3 B

| Wraph ] [ata Table1 HesuItData]
i vl
;angtD-: 1 NENIY MEemory l S_P_Area : + 2 3
w|Erample 1. 2 . [ova
ZIExampl 1.2 Mean Size ;| — Method Expert Wizard
[ |Example 2.1 o o
[|Evample 2.2 Variance Mo~ & -
T e | | Median Size | -
Mode Size T
Std.Dev.
Cv
| Start Measurement Wizard
Welcome to the Method Expert for the &
HORIBA LA-950 particle size analyzer!
o Think of the Method Expert as one big wizard to help you develop a Start Calculation Wizard
robust method for running any sample with high accuracy and precision. |
= The measurement process is divided into three sections containing
simple, guided tests to help you generate great particle size data.
You'll find twio special buttons throughout the Method Expert: Start Automation Wizard
Click @ to discover more information about why a particular o
idea or test is important. .}
Click . onthe results screen to read HORIBA's Expert Advice |
| for choosing the best value for that particular test.
< Back
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HORIBA

Method Expert Hardware

There are four important tests...

I Method Expert Wizard .

o T Circulation
Measurement Optimization

Welcome to the Measurement Wizard! & C 0 n Ce n t rati O n

This is the home for all tests which affect how the hardware collects Circulation Pump Speed
a particle size distribution (FSD) measurement.

Circulation Pump Speed

For each test we will hold all variables constant sxcept one. - -
You will choose several test walues for that one variable I S p e rs I o n

Multiple measurements will be collected and statistics reported.
By looking at the resultant PSD graphs, statistics, and reading Particle Concentration
the Expert Advice you will select the best valus. e

[
&) Inthe Circulation Speed test you will choose a range of
pumping speeds and monitar if a speed is too slow to suspend u ra I o n
the particle or too fast and breaks the particle. :
Ultrasonic Treatment
&) The Particle Concentration test finds a good light transmittance Ultrasonic Treatment

range so that you add enough, but not too much, sample to
collect a robust, reproducible measurement

&) Tofind the optimum Ultrasonic Treatment time and power Measurement Duration

wie'll ook at the cosfficient of variation for multiple measurements. .
Measurement Duration |

) Measurement Duration will test the minimum number of
scans (time) necessary for a reproducible measurement

< Back
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HORIBA

Method Expert Calculation

There are two important tests...

1 Method Expert Wizard

~ g

-
L

Calculation Optimization

Welcome to the Calculation Wizard! s Re a I RI

This is the home for tests which affect how the software calculates Real Refractive Index Wizard
the paricle size distribution (FSD) from scattered light data. ]

Real Refractive Index \Wizard

Faor each test we will hold all variables constant except ane. -

You will choose several test values for that one variable m a I n a r
Multiple calculations will be displayed and statistics reported

By looking at the resultant PSD graphs, statistics, and reading Imaginary Refractive Index Wizard

the Fxpert Advice you will select the best value. Imaginary Refractive Index Wizard ]

&) The Real Refractive Index test is designed to help choose a
suitable Rl when neither dirsct measursment nor a literature
walue can be obtained

&) The Imaginary Refractive Index component is used to carrect
for non-ideal characteristics of the particle. Knowing haow to
choose a good value 15 often difficult, however, because a
direct measurement is either very difficult or impossible. Instead
we can use the LA-950 itself to help us discover the optimal
imaginary term for our method.

< Back
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HORIBA

LA-960 Method Expert

Why is the test important?
What does the test do?

How will the results be displayed?
What is the best value?

User selects up to 5 values for testing

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA




HORIBA

LA-960 Method Expert

Method Expert guides user to prepare
the LA-950 for each test

Results displayed in multiple formats:
PSD, D50, R-parameter

Graph Summary | Distributions | D0.D50,D10 | R Parame ter |

Diztribution Graph

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific HORIBA
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LA-960 Method Expert

HORIBA

1 Method Expert Wizard

4 Lt
—

»
Automation Wizard

Welcome to the Automation Wizard! ‘|

The purpose of the Automation VWizard is to teach the LA-250 how to Preparing for Measurement
analyze a particular sample so that the user need only push a single :
button to collect & measurement. Preparation I

A Condition and Sequence file will be created to automate the
process and effectively create a standard operating procedure.

Zollecting a Measurement
The entire measuremesnt process can be separated into four sections: | i I

Freparation, Collection, Calculation, and Output.

) Preparation is everything that needs to be done before the sample
is added to the analyzer. This includes identifying the sample, filling :
the analyzer with liquid, turning on the circulation pump, aligning the | Calculating the Measurement
laser, and taking a good background blank. Calculation

&) Collection is adding sample to the analyzer atthe correct
concentration and then measuring the scattered light data over tims.
e , Dutputting/Reporting the Measurement
) Calculation refers to the refractive index of the sample material FERTEER -
and number of iterations for the data to pass through the algarithm. Output I

&) Output consists of various wiays to save, export, and print the
measurement. The Condition and Sequence files are created here.

< Back | et > |
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LA-960 Method Expert HORIER

_ Method Expert Wizard

\ / et

i' Preparation ‘ Collection I Calculation | ]y e |

Automation Wizard
Outputting/Reporting the Measurement .

Section Purpose

Remember to click the & button for more im‘-:)rmatiu:mE
The measurement has been collected and calculated and can nowe be saved, exported, and printed for reporting.

The LA-950 was designed to mest a variety of customer preferences, so there are many ways to perform these tasks.

Once the reporting setup is finished, simply name the Condition and Sequence files used to run this method.

- Step 4. Give this Expert Method a unigue, descriptive name. -
{This name is used as the output sequence file name)

LT |

v |se same name for saving the condition file.

" |

> Step 6. Push save button.
This wizard is temporarily closed,
and the sequence file and condition file are saved.

Save Sequence and Condition

< Back | Mext > |
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HORIBA

Intensity Graph

M Diffraction analyzer measures light
scattering pattern, algorithm transforms
this into a particle size distribution

uul\\l\\\\\\“\‘

HW:O R ETY
. i
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Size affects intensity HORIEA

B LARGE PARTICLE:

® Low angle scatter
® | arge signal

T~

Wide Pattern - Low intensity

B SMALL PARTICLE:

Narrow Pattern - High intensity ® High Angle Scatter
® Small Signal
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HORIBA

Intensity Graph

® One way to use the Intensity Graph
® Two results, one good and one bad

£33
UnderSize(%)

q(%)
_illllnl’llllﬁ;llllmllll]ﬁl.]lﬁﬂll]ﬁlulﬁlllllﬁm%

=30

=20

£-10

""""" "I'I'I'l‘1'r|"""I"'I"I'r1'r'l'|[""'l"1"|' Irlr I 1 1 ‘111‘ 'T"I"I'r1'i1'|r""T'“ ﬂ
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Diameter(um)
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HORIBA

Intensity Graph

B Pull up the tool and compare

2.50E+00

2.00E+00

P ‘ /_’ Last data point K
| used in result |

0.00E+00
-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-E-EE-E
mmmmmmmmmmmmmmmmmmmmmmmmm
mmmmmmmmmmmmmmmmmmmmmmmmmm

-5.00E-01

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific

© 2014 HORIBA, Ltd. All rights reserved.




HORIBA

Intensity Graph

B Need to explain difference in scattering
M Try other tools, i.e. Blank Check

—m —m
i Problem area, check
| ‘P cell cleanliness

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific
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Multi-modal distributions

Multiple peaks can be better described individually

D10

Explore the future
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D50

100.0

D90

Surnmary wFrequencpl Slat\slics]

.

|
1000

Sample Distribution Dristribution 1 Diistribution 2 Diistribution 3 Residual
[ Display [ Display [V Display [ Display
D50 24.84um) D50 . 253 82um) D50 - 2153m] D50 ] St o Sigpmics
oio 1203m) pig : 152200m) oig © 1.3 oig 4 273
D90 230.93(um] Dg0 : 426.30(um] D30 : 41.05[um) D30 twea Fatio
Average E5.45[um) Average : 275.10(m) Ayerage o 24.4 (pm) Ayerage Residualfabs]:Sample
Mode 21.29(pm) Mode © 246.09(pm) Mode o 21.32(pm) Mode . oo
STD Dev. 96.32[um) STD Dev. : 114.73um] STD Dev. : 13.04[pm] STD Dev. Residualabs): Dist]
Span NoValue Span : MoValue Span : MoValue Span . 049
Area Ratio: Area Ratio: Area Ratio: Area Ratio: FResidual(abs)Dist2
Sample:Distl 572 Dist1:5ample A DistZS5ample o 081 Dist3:5ample 011
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Multiple scattering HORIEA

Watch for finer “particles” appearing with increasing concentration

1 5—100
1 =90
1 =40
1 £ o
Se0 T
~ 1 = 8
ad =50
¥
B0 ¥
30
220
240
“"'I"'I"l'l'l'l'l'l]'“"'l | - 1 |I||I| 1 1 r1111|""r"r-1'r1111|'""1--|§—0
0.010 2,100 1.000 10.00 100.0 1000 3000
Diameter{um)
Graph TypeTest or Assay. NumberTransmittance({R) Transmittance(B)Verification
—— 1 bottle 85.4(%) 85.2(%) 1.0K 2.0K 3.0K
—— 2 bottles 70.7(%) 71.8(%) 1.0K 2.0K 3.0K
—— 3 bottles 58.1(%) 60.2(%) 1.NG 2.0K 3.0K
—— 4 bottles 48.1(%) 51.9(%) 1.NG 2.0K 3.0K
5 bottles 39.4(%) 44.7( %) 1.NG 2.0K 3.0K
—— 6 bottles 32.4(%) 38.6(%) 1.NG 2.0K 3.0K
—— 7 bottles 27.7(%) 34.1(%) 1.NG 2.NG 3.0K
—— 8 bottles 23.4(%) 29.9(%) 1.NG 2.NG 3.0K
—— 9 bottles 18.9(%) 25.9(%) 1.NG 2.NG 3.0K
—— 10 bottles 15.9(%) 22.7(%) 1.NG 2.NG 3.0K
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Multiple scattering HORIEA

Multiple Scattering Example
2.50E+00
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5.00E-01 ———9 Bottles
10 Bottles
0.00E+00 ‘ ‘ -
45 50 55 60 65 70 75
Detector Number (higher detector numbers for smaller particles)
Multiple Scattering Example Zoom
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. . HORIBA
Dispersing agglomerates

Watch for no change in coarsest particles with changing energy

Daila Na=me Grapk Type Tranzsillarce(R) 010 Median Size Dog
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Breaking particles HORIEA

Watch for finer particles being created with increasing energy
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Particle Characterization Home + Scientific + Products + Particle Characterization

Environmental

Particle Characterization

HORIBA designs, manufactures,
and supplies state of the art
particle characterization
instruments:

Every instrument across the five

business segments must meet

stringent requirements before the

HORIBA name is attached. The Particle Characterization group of analyzers
_has incomorated this_orincinle into sach. new desian since entering the
business in 1979. Relentless innovation united with high performance to
attain the ultimate goal: a new standard in usability.

Particle Characterization Products

HORIBA offers instrurnents for particle size, particle shape, zeta potential, and
surface area analysis. Measurable particle size range is from 1 nanometer to
30 millimeters, at concentrations ranging from 1 ppm to 50 vol% with shape
determination available starting at 1 micrometer. A range of analytical
technigues are employed including laser diffraction (Mie Theory), dynamic light
scattering, acoustic and electroacoustic spectroscopy, and dynamic and static
image analysis. (measuring both paricle size and shape information).

HORIBA's advanced designs and powerful software, combined with flexible
sample handling systems are available to meet every analysis need. These
instruments can incorporate small volume pumping systems for precious
materials, high throughput automation, dry powder dispersers and
temperature controlled flow systems in order to provide the user with the best
possible solution with none of the trade-offs that might otherwise be
necessary.

Particle Size

o Laser diffraction
o LA-950V2
o LA-300

o Dynamic light scattering
a 57-100
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