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What we’ll talk about

B Measurement tools

B Data analysis tools

B Data verification tools

HQ&A

HORIBA

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

Explore the future



HORIBA
One-button Measurement

B Use the Navigator or Method
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HORIBA

LA-950 Method Expert

B Unique guided method development
B Optimize parameters

W Choose the best refractive index

® Create “one button” SOPs

® Webinar TEOO4 for Method Expert

partica L
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Collecting and Calculating

The LA-950 hardware collects
scattered light data

The LA-950 software calculates the
particle size distribution using that
scattered light data

Both must be optimized to
maximize data quality ’

HORIBA
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HORIBA

LA-950 Method Expert

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

%] File View Graph Display Conditions
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I xample 1.2 Mean Size ;| — Method Expert Wizard
[ Example 2.1 i Ir
[JExample 2.2 Variance Moo~ & -
T e | | Median Size | -
Mode Size T
Std Dev.
Cv
| Start Measurement Vyizard
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. ‘j
Click . onthe results screen to read HORIBA's Expert Advice | '
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HORIBA

Method Expert Hardware

There are four important tests...

I Method Expert Wizard

(%]

N & =
| 3

Measurement Optimization

Welcome to the Measurement WWizard! __9

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

For each test we will hold all variables constant sxcept one.
You will choose several test walues for that one variable

Multiple measurements will be collected and statistics reported.
By looking at the resultant PSD graphs, statistics, and reading
the Expart Advice you will select the best value.

&) Inthe Circulation Speed test you will choose a range of
pumping speeds and monitar if a speed is too slow to suspend
the particle or too fast and breaks the particle.

&) The Particle Concentration test finds a good light transmittance
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 will test the minimum number of
scans (time) necessary for a reproducible measurement

Circulation Pump Speed
Circulation Pump Speed

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

Farticle Concentration
Farticle Concentration

Utrasonic Treatment
Ultrasonic Treatment

Measurement Duration
Measurement Duration

Explore the future
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HORIBA

Method Expert Calculation

There are two important tests...

I Method Expert Wizard

~ & =
[ |

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.
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HORIBA

LA-950 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

e

HORIBA
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HORIBA

LA-950 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
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LA-950 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.

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific
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LA-950 Method Expert

_ Method Expert Wizard

\ / el

‘-.rl Preparation ‘ Collection | Calculation | ]y e |

Automation Wizard
Outputting/Reporting the Measurement .

Section Purpose

Remember to click the & button for more informationg
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

Explore the future
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HORIBA
Dry Measurement

® Method Expert currently wet only
B Use “Auto Measurement” for dry\
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] HORIBA
Navigator

M LA Navigator function creates Sequence
programs to operate the LA-950

B Maximum flexibility

Jata View

Conditions | Navigator File List Utility Export  Option

ol i Edit navigator list ~afl
E lé- ! ]

Edit sequence

istribution Graph | Data Table | Resul
, Mean Size @ 27.88243(pm

-
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Navigator

HORIBA

Explore the future

H?{ Edit sequence

Load |

Save |

[v PutinSequence

Add Mew Sequence

Command

=N ECR =)

Condition Setting
Counter clear
Counter decremant
Counter increment
Export Data
Layout Setting
Memam ADD
bermary COiy
Mermorny clear
bemary Diiv
bermary Mul
Memaomn Save
Meszzage
MeszageSound
Frint

Save Data

WWait End

Wait Start

—

Clear al

|C0mmnn Cornmand
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Navigator

HORIBA

mz'l Edit sequence

Load

Save

= Aun 3 Repeats

- Feed
- tgitation
- Circulation
- Wit Start
- ait End
- Blank,

- ait Start
- Wl ait End
- Memary clear
- Counter clear
- Measurament

- Memary ADD
- Meazurament

- Memary ADD
- Measurement

- Memary DD
- Memary CDiv
- Memary Save
- Ringe

- Stop

[V Putin Sequence

- Meazure Screen

- wfizard Mawi Load Condition
- Wfizard Mawi Sample [nfo

- Measure Screen

- Counter incremnent

- Counter increment

- Coumter incranment

- wfizard Mavi PutSample

Inzert New Sequence

Command

Clear al

Condition Setting
Counter clear
Counter decrement
Counter increment
Export Data
Lawout Setting
temany ADD
termary CDiv
Meman clear
temary Diiv
Memorny kul
tMemaony Save
Message
MeszageSound
PFrint

Save Data

" ait End

W ait Start

|E0mmnn Command

=N R ‘
|

L& M avigatar l Overlay memary

Start

L=l

1e-Run 3 Repeatz with Average

beazure Screen

¥
wihizard Mavi Load Condition
¥
Whzard Mavi Sample Info

¥

keasure Screen
b 4

Feed
b J
Agitation

¥

Circulatian
e =3
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Automatic Dilution HORIBA

B Concentration control
B Adds dispersant, drains, repeat
M |s not possible without fill pump

Die-bubhble |

Feed | Drain % Auto Dilution |
Aligrment | Partial Feed |
Fartial Dirain |
Blank | Rinze |

| |
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Automatic Dilution HORIBA

r;\Mivanc:ed - ' a - — ] - @

~ —r N W

Sample Infarmation Calculation Meazurement 17 System - 17— Swystem : Preparation

@ . == ’ﬂ lﬂ Transmittance

L= | - L= = 9/

. | o . | % 90.28[:]

Tranemittance(R] Upper: 1‘9_6— 4 2 T ranﬂmlttanCE[H ] LI I:II:IEET. ED = LDWE[' EI:I = || 7r.2602)
190 =

Lower: Eﬁ—
Lensitancoll Hee e 7o | Tranzmittance(B] Upper: |E|E| % Lower: |?E| 4

wWer:
Feed Liquid level: Laow -
Murnber of Times to Rinze: 1
Automatic diution Light ' Red " Blue 'ﬂ'utumatic dilutiun L|gh|: o HEd ' Elue ‘

i

!

- Data acquisition times(S ample]

LD [fooo
LED [foon
-If)ata acqu-is-i-t.ion t.il-ﬂes-[élank] - iz
LD [fooo
LED [fooo

Alignment before measurement Mo+ Yes

Cancel A—
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B Measurement tools

B Data analysis tools

B Data verification tools

HQ&A

HORIBA

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

Explore the future



. HORIBA
Refractive Index

B Many, many resources on website
B Webinar TRO09: Optimization of Rl

I LA-950 for Wirndos - [Result Data View] TS
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HORIBA

Manually Changing RI

Measurement 1'
select Kernel x|
Load I — Sample informatian
Sampler‘gﬁme Folder: C:%Program FilessHORIBAVLA-SS0ELLAACQLISITION Kemnel Select Falder
ILUDD>< File Hame I File Comment | Sample Name | Sample Comment I Sam... | Sam... | Sam. I Sam... | Digpersion Mame I Dispersio... | Dizp... | Disp. -|
M aterial 1.331.0in1.385 1.331.0in1.385 13300 1.0000 1.3300 1.0000 Heptane Heptane  1.3850 1.38
[Colloid sfica 1451.0in1.33 14510 1.4500 1.0000 1.4500 1.0000 ‘water Water 13330 1.33
14510 14510 1.4500 1.0000 1.4500 1.0000 ‘water water 13330 1.33
Gource 1.511.0in1.33 15110 15100 1.0000 15100 1.0000 ‘water water 13330 1.33
[LuDax 1551.0in1.33 15510in1.33 15500 1.0000 15500 1.0000 ‘aater water 13330 1.33
e 1570 1570 15700 00000 15700 0.0000 ‘aater water 13330 1.33
1.590.1in1.378 15901in1.378 15900 01000 1.5900 01000 |sopropancl Isopropanal  1.3780 1.3
[o1-01183 160.1in1.33 160.1in1.33 16000 01000 1.6000 01000 ‘water afater 13330 1.33
1,601 in water RI=1.60 16000 00000 16000 0.0000 ‘wWater “tater 1330 1.33
Test or Assay, Number 170011 P4 17001 17000 01000 17000 01000 |sopropanai Isopropanal 13780 137
| I Aluring water Aluming Alumina 156500 0.0000 1.6600 0.0000 ‘Water i ater 13330 133
. ; Alaminm water Alumintm Aluminum 16000 54000 16000 5.4000 ‘water ater 1330 1.33
FEZ‘C“'EI';"DHESE“'"Q - e Arber waler b frber 15400 00000 15400 0.0000 Watsr Waer 1330 133
ctiveData . h Antimony weater Antimory Antimory 3.2000 50000 32000 5.0000 ‘wWater W ater 1.3330 1.33
& Seloot Data n Memom Fiie Name: [1.451.0 ﬂl Asphal waler #aphal Asphalt 16300 00000 16300 0.0000 Water Waler 13330 1.33
Comment: | oo | Batium carbonate water Barium carbonate Barium carbonate 16000 00000 16000 0.0000 ‘water Water 13330 1.33
SelectData Baium fluochlords witer Barium fluachloride Baium fluachloride 16400 00000 16400 0.0000 ‘water water 13330 1.33
— Form of Distribution Barium fluaride water Barium fluoride Barium fluoride: 1.4700 0.0000 1.4700 0.0000 ‘wWater water 1.3330 1.33
[1200711:201424025 Barium phosphate water Barium phosphate Barium phosphate 16200 00000 1.6200 00000 ‘water wiater 13330 1.33
[1200711201437028 Brarium sulfate wiater Barium sulfate Barium sulfate 16200 00000 1.6200 0.0000 ‘water water 13330 1.33
[]2007711201443027  Marual & Auto Barium sulfide water Barium sulfide Barium suffide 21600 00000 21600 0.0000 ‘water “wiater 13330 1.33
[1200711261353023 Barium yellow wiater Barium pellow Barium pellow 16300 00000 1.6300 0.0000 ‘water “wfater 13390 1.33
[120071127135303¢ Condiion ||temlimNumbE,15 Caadrmium sulfide water Cadmium sulfide Cadrium sulfide 24200 00000 24200 0.0000 water Water 1300 133
[]200711271404037 Calciurn alminate water Calcium alnirate Calcium alminate 17100 00000 1.7100 0.0000 ‘Water Water 13330 1.33
[]200711271405038 — Distribution base Calcium barate wisher Calcium barste Calcium borate 1.5000 0.0000 1.6000 0.0000 water Water 1,330 133
[1200711271410033 Calcium carbonate vaater Calcium carbonate Calcium carbonate 1.56800 00000 1.5800 0.0000 ‘Water Water 13330 1.33
[IRed lron Dxide 170 Max wet - 01 & Volume ( Area Canadian baksam waler Canadian balsam Canadian balsam 15200 00000 15200 00000 ‘Water ater 13330 1.33
 Length  Mumbers Carbon veater Carbon Carbon 1.9200 00000 1.9200 0.0000 ‘wWater Water 1.3330 1.33
& Celuriene veater Celuriene Celuriene 1.8400 00000 1.8400 0.0000 ‘wWater Water 1.3330 1.33
Chiome green water Chrome gresn Chiome green 24000 00000 24000 0.0000 ‘water Water 13330 1.33
Advanced Chiomium oxide witer Chromium oxide Chiomium oxide 25000 00000 25000 0.0000 ‘water water 13330 1.33
Cobalt blue water Cobalt blue Cobalt blue 1.7400 0.0000 1.7400 0.0000 ‘wWater water 1.3330 1.33
Cobalt green water Cabalt green Cobalt green 1.9700 00000 1.9700 0.0000 ‘wWater water 13330 133«
«| »
Cancel
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Manually Changing RI

HORIBA

Measurement Dialog

Load

I — Sample infarmation

Calculation D ata Setting
 ActiveData
* Select Data in Memary

Sample Mame

JLUDO:
M aterial

|Collvidal siica
Source

JLuDOx
Lot Mumber

Jo1-01183
Test or Assay. Humber

|FO7OELOMT

— Refractive Index

File M ame: |1,45 1.0

Camment: |

Select Data

Create |

[1200711201424025
[ 1200711201 437026
[1200711201443027
[ 1200711261953029
[ 1200711271359036
[ 1200711271404037
[]200711271405038
[]200711271410033
[ |Red lron Oxide 170 kax whet - 01

— Form of Distibution

 Manual f* Auta

Caonditian | Iteration Mumber 15

— Distribution baze

& Yalume © Area
= Length ¢ Numbers

Advanced
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© 2012 HORIBA, Ltd. All rights reserved.

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




- . . HORIBA
Manual Optimization

&0
Intensity Graph
Intensity Graph [

x‘;i;:;::;":::‘mn irtensity Grapk (Absolute intensity)
xt;f;rln:;si;z;n;mn intensity Graph (Absolute intersity) 1.0E+007 " _m
1.0£-002.] ‘M . 1.0E-002-]
% 1.0E-004 E 1.0E-004-
& . R S e A S S "y =
1 10 20 30 ﬂ;i""e,s 50 80 7o 80 87 Charnels — — -
-— .
, - Chi Square : 9481523 ,RParameler: 1.8634E-001’
Chisquare: 11328416 \RParameter: 1.4937E-DD1’ S - -
"E e S - —-—— -
Mean Size  : 0.02330[pm] Mean Size 003677 [pm)
Median Size :  0.0300 3[pm] Median Size :  0.08557(pm)
Cifw.0.1] o DO2645[pm) Dfw.01] . 0.06833(prmn)
Cif.0.5] o 00207 3] Dw.0.5] o 0.08557(pm)
201 Dy,0.9) : 0.03308(prm) O[w.0.9) . 0.10654( )
R Parameter : 1.4937E-1 R Parameter : 1.8634E-1
ChiSquare : 11.328418 ChiSguare : 9481523
10
ﬂ—_ 1 / 1 1 1 1 1 1 1 | 1
0.010 0.100
Ngmeleris)
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Automated RI Computation

B Real part study
® Need to fix imaginary part
® Set up to 5 real parts

® Software will compute all Rl and display R parameter
variation with RI selection

- SfEE 1: Select measurement data for test
« Select Active Memory Data  Select DataFile |

— Step 2: Choose Rifor liquid dispersant . Step 3 Input Rl imaginary component for test

[1.333 Open List | || 0

— Step 4: Input R real component for test \— Step 5: Push "Execute " button.
TestValue1: |15 Test Value 4: f’18— ' This wizard is temporarily closed,
Test VValue 2- l"ﬁ— TestValue5 [19 and the test sequence is executed.
TestValue 3: [17 Execute Test Sequence ==

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific
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Automated Rl Computation HORIER

Calculation Optimization
Real Refractive Index Wizard -Result-

Graph Summary | Distributions | D90,050.D10 | R Parameter |

Diztribation Graph

[rocoocoooooooooooo (ooooocooocooooooo -
LU \ Real_RI-1.80- 000
1 : v Real_RI-1.70- 0,00
_ 10 ] \  Real_RI-1.60-0.00] ————— ;
% E a FReal_RI-1.50-0.00i h
ﬂ—- 1 1 1 1 [} III 1 1 1 [ |||| 1 || o III [ ‘I"l"l'I'T'I'I"""l'"I'l"'i"l"l'i'rT'I'""'lll 1
.01 0.7 7 ) ) 100 1000 3000
Digmeler{micro_&)
D900 . W e R Parzeler
? 20 Do " 0134
I o : Q&0 — — &
= v Do g
E i o SEEAN gk ®
: 1]
}E. oL O : —— —0 o o120
q 3IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII E o.ff‘lllllllllllllIIIIIIIIIIIIIIIIIIIIIII
[ IR R s | LT | i [ [ [ [
1.80- 0.0 . 1.50- 0.0 1.80- 0.0 .
Refracltive lndex Refracltive Index
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Automated Rl Computation HORIEA

Graph Summary | Distributions | D90 D50,010 | R Parameter |

iziribation Graphk . - -
16 ~—Feal RI- T 20- 000 -
] \ Real_RI-1.70-0.00i '
_ - ] ,  Real_RI-1.60-000i ——M8 —— !
E; 7 / s Real_RI-1.80-0.00i n
] i . . '
ﬂ— 1 1 1 [ ||| 1 1 1 [ |||| [ 1 1 [ ||| 1 1 ‘--I-'l-i-T'l'I------r-'.-I---I--I-'l-rrTT-----.l 1
001 o1 1 N ) 100 1000 3000
Digmelerimicro_x)
Dog s o0 B oo R Paraaeter
-g. 20 Do e 0134
o Lo DAD — 2
o T D10 g
S .
§ ;
- b
E. oL I & o120
] ] ¥
2 "'I"'""'"I"j-‘-'-'-l-'-'-'-l-'-'-'-l-'-'.'--'-'-'-l-'-'-'---- L T T S B I B I B S T B B O B I N N B B B S I RO R
1.80- 0.0 ) 1.50- 0.0 1.80- 0.0 : 1.50- 0.0
Refraclive frdex Refracltive Index

Step 6. Choose the best value
Flease Select the parameter listed below which provides the best particle size distribution.
If wou wiould like assistance choosing the best value, please click the help symbol to the right.

Real_RI- 1.50- 0.00i j
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Automated RI Computation

¥ Imaginary part study
® Need to fix real part
® Set up to 5 Imaginary parts

® Software will compute all Rl and display R parameter
variation with RI selection

Steg 1: Select measurement data for test
 Select Active Memory Data " Select DataFile ]

— Step 2: Choose Rl for liquid dispersant 11— otep 3: Input Rl real component for test
[1.33 OpenList ||| 275
— Step 4: Input Rlimaginary component for test — Step 5: Push "Execute " button.
Test Value 1: | 0.01 TestValue 4: | 0.7 This wizard is temporarily closed,
Test Value 2: [0 1 Test Value 5 | 1 and the test sequence is executed.
Test Value 3- [05 Execute Test Sequence ==

Explore the future Automotive Test Systems | Process & Environmental | Medical | Semiconductor | Scientific
© 2012 HORIBA, Ltd. All rights reserved.



Automated RI Computation

B Imaginary study

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

24
::I-'."
[
=
1
1 ,1 W
.I;..
ﬂ—| T‘_n—l—lz“'!?/ [T T T g g ' R ' '
0.01 o1 1 10 100 1000 3000
0.620 o.208
—_— 0 0 e o et o e a
0.1 K’/
0.1
IR CEE ] e e e e e T e T A R TN R S
275 0.01i 275 0.50f 2.75- 1.00i 2.75 0.01i 2.75- 050 275 1.00i
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] HORIBA
Error Calculations

Intensity Graph ﬂ .
o T Emulsion Sample
' 80 0.6
.-E‘ 1.0E+000- ?I:I 1 | I:IE
g B0 +
@ +0.4
= a0 +
. [ ""u:l T T D3 %
= = 1 Figure
I g a0 3 102
& . n 4
0.1
Chanmets 10+
ChiSquare:  0.002285 R Parameter :  4.0689E-002 0 ' ' ' ' ' 0
% Absolute Intensity ™ Relative Intensity 9?-"-1- 951 952 94? 935 925
Red Transmission %
2 1 2 1]
= Z{#—é[}'i_}'(-‘li:‘] } K= I'_‘I E {r |}'j_}r[-‘j}|}
i i=1L70x)
yi The measured scattered light at each channel (i) of the detector.
y (i) The calculated scattered light at each channel (i) of the detector based on the chosen refractive index kernel and
reported particle size distribution.
ol The standard deviation of the scattered light intensity at each channel (i) of the detector. A larger i
reliability of the signal on a given detector.
N The number of detectors used for the calculation
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Multimodal Report

B Hard to use full-distribution metrics to
describe multimodal results

—40

14— —100
Graph Type D(v,0.1) D(v,0.5) D(v,0.9) _

1o [1— 0.06163(pm) 0.35642(pm) 0.64072(pm)
| FR= 0
| I [
| | ;
I I —so _
| | | D90 ¢
| | 5
| | 5
I

Are these meaningful?
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Multimodal Report

t Option | Advanced Function Sampler Help Jion Resuit -— . 2 BN
— - - - o
Phi scale table
. 3
Sieve scale table L
le | Resul Multi-Medal Report
bEhB{m) Intensity Graph
B42{|tm :
(im) Equiprment Check »
177 (pm)
341 (jtm)
163{um) e —— T —————
ToT a1 1 10.0
Surnrnary ] Frequenc:_l,l] Statistics]
Sample Distribution Distribution 1 Distribution 2 Distribution 3 Residual
v Display v Display v Display v Display
05D - 036 05D © 0 44{um) DED - 006 DED - 023 S & SRS
D10 © 008 D10 © 0300 D10 © 005 D10 ;007 0.78
040 : 0.E4{pm) 040 ;. 0.65{pm) [kl ;. 0.08{pm) [kl ;. 0.75(pm) Area Ratio
Average : 0.36[pm) Average o 0.4B[pm) Average . 0.0B[pm) Average : 0.35[pm) R esidual[aEs]‘ Sample U
Made o 0.42[pm) Made o 0.42[pm) Made : 0.0B[pm) Made o 0.24[pm) 005
STD Dev. @ 0.23(um) STD Dev. @ 0.14{um) STD Dev. @ 0.07(um) STD Dev. @ 0.41[um) R esidualiabs)Dist1
Span . MoValue Span . MoValue Span . MoValue Span . MoValue - 009
Area FRatio: Area Fatio: Area Fatio: Area Ratio: Residualabs]. Dist2
Sample:Dist1 ;.80 Dist1:5ample ;053 Diist2:5ample ;015 Diist3:5ample o 033 )|
Sample:Dist2 . BEB Digt1:Digt2 c 347 Drist2:Digt] ;029 Drigt3:Dist] . 0E3 R esidual(abs): Dist3
Sample:Dist3 . 303 Dist1:Dist3 : 16D Dist2:Dist3 . 046 Drist3:Dist2 217 co 014
Dialrn] Freal) i‘ Diafum] Freal) i‘ Diafum] Freal) i‘ Dialum] Freq(%) i‘ Dialum] Fre(%) ﬁ‘
0014 1] 0014 1] 0014 1] 0014 0.00786 0014 -0.00786
0.01306 a 0.01306 a 0.01306 a 0.01306 0.0257 0.01306 001257
0.01495 a 0.01495 a 0.01495 a 0.01495 0.01523 0.01495 -0.01983
073 1] 0.m7a3 1] 0.m7a3 1] 073 0.03061 073 -0.03081
0.01962 1] 0.01962 1] 0.01962 1] 0.01962 0.04624 001962 -0.04624
0.02247 a 0.02247 a 0.02247 1e-005 0.02247 0.06837 0.02247 -0.06838
0.02574 onx 0.02574 onx 0.02574 0.00028 0.02574 003833 ¥ 0.02574 009919 ¥
K 3 [ K 3 R K 3 [ K — 3 [0 K >
Save to Text File | Advanced Calc | Setting | Frint
ok |
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Multimodal Report

B Deconvolute distribution into components
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Multimodal Report

B Statistics for each distribution mode

Surnrnary l Frequenc_l.l] Statistics]
Sample Distribution Duistribution 1 Diistribution 2 Diigtnbution 3 Rezsidual
v Dizplay [v Diizplay v Dizplay v Dizplay
DE0 0. 36 um] DE0 0. 07 ] D&Q 0.43(um] D50 < ] =um of Squares
D10 0.06{urm] D10 0.04{urr] D10 0.27 (] D10 ] 343
DAao0 0.E4[p) Dao 0.1 [prm) Da0 0.E9(prm) 090 -] Ares Fatin:
Average [0.36[pm] Average 0.07[pm] Ayerage 0. 48[prm] Average S (111]| Residuallabs]5 ample
M ode 0.42[pm] tMode 0.0F[pm] tode 0.42[pm]) kMode S T 014
STD Dew. 0.23[pm] STD Dew. 0.03[pm) STD Dew. 0.1 F[pm]) STD Dew,  © —.-[pm] Fesidualiabs]) Dist]
Span o MoValue Span o Movalue Span o Movalue Span S (111 052
Area R atior: Area R atic: Area R atio: Area R atio: Residuallabs]: Dist2
Sample:Distl D 3F2 Dizt1:Sample o 027 Digt2: 5 arnple ;072 Dist3:5 ample Do - 019
Sample:Dist2  1.39 Diist]:Digt2 o 037 Diist: Dzt . 267 Drigt3: Dzt Do Fiesiduallabs): Dist3
Sample:Dist3 I Drigt]:Drizt3 S Diist: Dzt 3 RIS Drigt3: Drist2 RS 5 cmes

Better understanding of entire distribution
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Intensity Graph

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

uHHH\\\\\\H\\

(1SSt
| |

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



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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Intensity Graph

i e
by Export Option | Advanced Function Sampler Help
== A0 Phi =cale table
=0 =
= N :
Sieve scale table |
lDataTabIe] Result Multi-Modal Report - =)
27.88243(im] Intensity Graph — eff———
1 wrment | ———— ity Graph
27.40962(pm; Equipment Check 3 i
28.2059(j1m)
10.3753(im) EWM'—\\
=
g 1.0E-004—;
é o /\M\——_ﬁu———m—_—_—i\ﬁ__ﬂ
3
&
Chi Square : 0.459119 R Parameter : 1.7129E-001
&+ Absolute Intensity " FRelative Intensity
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HORIBA

Intensity Graph

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

20 100
Graph Type D(v,0.1) D(v,0.5) D(v,0.9) Transmittance(R) |
[]1— 16.22322(pm) 38.35915(pm) 1041.51001(pm) 90.4(%) _

[ ]1— 12.50147(pm) 23.93074(pm) 36.43424(pm)  89.7(%) 80

15— 8
| g
| 5

o

ﬂ‘: ' |

0.010 0. 100 1.000
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Intensity Graph

HORIBA

1. 0E+001

1.0E+000—

1.0E-002-

intensity

-

1.

1. 0E+000-

1.0E-002—

intensity

1.0E-O06—

1.0E-008-

TOE-OT0- v
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1. 0E-004-]

Actusl messurment _—
Theorstics| expectation —

e L

Low Angle
Large Particle

1.0E-004—

I Intensity Graph (Absolute Intensity)

Not Passing

Intensity Graph {Absolute Intensity)

Passing
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High Angle
Small Particle
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HORIBA

Blank Check

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

Export Option | Advanced Function Sampler Help

%l huﬂT Phi scale table

Sieve scale table

1ata Tal:-le] Result Multi-Modal Report

27.88243{1m] Intensity Graph
27.40962{1m]
28.2053{um)
10.3753(um) Blank Check
12.50147{m)
23.93074{pm)
36.43424{um)

Equipment Check L Detector Check
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Blank Check

HORIBA

5]

rBIankCheck S :
Validation Result : NG
Sample Measurement Date : 2011-12-14
Standard Measurement Date : 2007-05-11
Sample Value
Standard Valus
Control Limit

intensity

CH Intensity Validation

Sample YW alue Standard W alue LCL %] LCL %] Digtance%) DEE‘
1CH 0140044 00451122 100 -99.99 210436 MG
2CH 00518867 00373509 100 -99.95 67205 0OF
3ACH 00184333 00231372 100 -99.99 SEET2 0K
4CH 00102854 0.01004E6 100 -99.99 237EES 0F
ACH 00166473 0.0112305 100 -33.59 475802 0OF -
‘ | 3

Set Standard Blank, | Frirt | Save Validation Data |
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Custom Calculations

N

- -
Advanced - w

_— . & ‘

[t

Sample Information

Pl

Refractive Index
Sample

MNarne iSiIicon oil

Comment |Silican ol

Index LD [1.41
Index LED [1.41

0 i

Fired ' alue
— Curnulative % on Particle Size : -
M o wmEl W
@ [fo @
@ [#25 @
- 2o pm (9]

B |21z pm [10]

%<7

<

23 a'sﬂ =
o [
=
=

— Denszity Distribution Graph
{* Standard i Custom Setting % [undersize]
" Custom Setting Setting J

Formula b anipulation
(1] W  Setting @ | Setting

[215] ]

Verification -

Mo Define
Mo Define

- Setting

Calculation

— Dizperzion Medium

Formula Manipulation Setting

(o |

MName: [w/ater

Comrment ]Water

anables' Setting

X |Meu:|ian Size j
Index LD [1.333
Index LED [1.333 ¥ |D1D j
: z D30 -]
17— Particle Size on Cumulative % Farmula | /
mr . x@ [ s i E— : | |
aF i xzm - H| Tie |S|:|an Formula Manipulation Setting
@rfa z@r [ Yariables' Setti
Wr P9 P [ anables' Setting
G [ xpnr 2 M Median Size ﬂ
- " Chi Square [ =
R Pararneter
= Skewness |:|
Furtosis
Formula I[]-"'— Diameter on Curnulative Z[1] E
z-y)/
Title  |Span
=
[
Farrula |[z-u)#
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What we’ll talk about

B Measurement tools

B Data analysis tools

B Data verification tools

HQ&A

HORIBA
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HORIBA

Automate COV Calculation

M Coefficient of Variation indicates
precision of multiple measurements

SO 13320 and USP <429> make
recommendations using COV

Il Surmmary Report

E:-:pnrtSummar_l,ll Pritit Surnrnary | Edit Lapout | Best Fit Ealumnsl Hide Selected I E «it |

File MName Sample Name | Dfw0.1) | D05 | Da0 |

Z008110671138063. NGE Zircoa Slurry 0.085 n1a? 0185
c00811061140069. MNGE Zircoa Slurry 0.071 0145 11.6896
Z0087110671144070.NGE Zircoa Slurry 0.0R9 0129 3.834
Ayarage 0.0Bg nizvy 530G
Stod. Denw. 0.003 0019 F.4997
Ch (3] 4471 15023 112921
S0 13320-1 (200, 15.0, 20.0) F:'.a'-"-.E:E:E[]_ FAILED _ FAILED
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HORIBA

Automate COV Calculation

=

W File List View - SEC
Select Files | | Load Memu:ur_l,ll
Save | | Print |
Ewport | Edit | Average |
ﬂ Sumnnary | SPCChal ®° Summary Report —
|-"1"-" Data Files E wpart Surmmary TIRE 3 LI E dit Layout Best Fit Columnz| Hide Selected E wit
File Mame Samp
20120511073000 208177 Select Summary Items
2012051107310 208171 N —
2020611073300 208171 File Mame Curnulative % on Diameter[02] - Source P
Cumulative % on Di 03 | I}
2012081107360(208171 |201205110730000.NGE Cmiatvs % on Diameten 4] Test o sy, Numbs
. Curnulative 2 an Di 05 tdedian Si
2012051107330(214333 | 501205110731 001. NGB Cumatve % on Dianeta(D8] Diameeron Cumuative 202
2012051107430(214339 | 201205110733002.NG8 Cidtv £ Do) e | [JLanCimisie 20
201205110736003. MGE Cumulal!ve"/oon D!ameter[DEl] tode Size
Curnulative % on Diameter[10] = Dw.01)
201205110739004.MGE D10%alue = ) O[v.0.5)
D80 Yalue 2 Dfv.0.9) (=
201205110743005.MGE
201205110752006.NGE EE TR T
201205110758007 NGB Fort: M5 Sans Serf - 10 Fant | e |
Orientation: & Partrait © Landscape
[¥ Shaow Summary Averages v Show Summary Std. Dev. Save As
[¥ Show Coefficient of variation(Relative Std. Dev.)
" alidation m
é Specification: [150 1332041 =l "
10 E |10 |
|20 |15 |[20 |
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Automate COV Calculation

I Summary Report

E:-:pc:rtSummaryl Print Surmmary | Edit Laypaout |Eh33t Fit Eu:nlumm" Hide Selectedl E «it |

File Mame sample Name O 0.1 | D 0.5) O, 0.9
200871106711 38068. MGE Zircoa Slurry 0.0k5 0.10v 0.185
Z008110671740069. MGE Zircoa Slurry 0.071 0.145 11.89k
20087110671144070.MGE Zircoa Slurry 0.0R9 0129 3.838
Anerage 0.0bo 0127 530k
std. Dlew. 0.003 0014 e b
O (2] 4471 15.023 112.921
IS0 13320-1 (0.0, 15.0, 20.0) FASSED FAILED FAILED
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Result Verification

HORIBA

Diribustion: Geaphs | Dl Table | Resub Dats |

- g ] = |
Verification Setting El Mean Size - D.1B408{pm)
Parameter |Median5ize j ‘u"mium::a_ : 1.898BE-3(um?)
Median Size 0.1 FF30{pm)
Specification (150 133201 | Mode Size 0.1649(jm)
Sid.Dew. o D.0436{pm)
Standard Value 50 fam)] Chi Square - 4162519
Talerance |5 (] R Paramater _ ¢ ATITIE-]
Certified range of values Diometer on Cumulative % © (2)10.00 (%) 0.1345(pm)
I X . © (99000 (%) 0.2450(pm)
mmia)e=tm £ < Cumulative % on Diameter = (1)850.0 (pm)- 100.000{%)
D{v.0.5) < 10um + ] % - (2)600.0 (um)- 100.000(%)
¢ [3)425.0 (pm)- 100.000{%)
© (4)300.0 (pm)- 100.000{3%)
- (5)212.0 (um)- 100.000{%)
© (B)150.0 {um)- 100.000{%)
. . S (FYT06ED (m)- 100 0O0{)
Flesult-DlspIa_l,l Setting - (B)75.00 (pm)- 100.000{%)
Pass: © [9)53.00 (pm)- 100.000{%)
Color: | B VI IE 00 (eend- V00 OD0{)
Teut: DK, Verification :
Fail:
Color I - |
Text [MG Drata Hame Graph Type Transmittance{R)} Median Size R Paramet:
andyY ] BRI3(%) QATTI0pm) 0.373T95
200801181026014 B1.1{%) 9.3532%(pm) 0.069234
Cancel andy1 |:|— ﬁ.?‘%} 017730 pm) 0.373T3a5
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What we’ll talk about

B Measurement tools

B Data analysis tools

B Data verification tools
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4 Particle Size Analysis
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Particle Shape Analysis

S

Zeta Potential Analysis

[N

Surface Area Analysis

[N

Applications

S
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[
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4 Request Information
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Particle Characterization Home + Scientific + Products + Partick Characterization

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

Scientific

Employment

b Choisissez un pays ou une zon

All Segment
Product Browser

Feedback

Request Information

¥ €= Talk to us, ask questions
— labinfo@horiba.com

Cemaros ] @(‘\H

e
!h" <+— Receilve news of updates

I = View application &
technical notes (160+),
e webinars (50+), white

if you are the first time to this area '

papers.
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Essentials

Download Center

Member login

Please enter your e-mail address
and password in order to login on to
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Password:
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