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SOP for DLS and Zeta potential using Malvern Zetasizer Nano
ZS

1. Turn on the zetasizer 30 minutes prior to measurement using the power
switch at the back (C).

2. Sample preparation:

For size measurement:

-Prepare 0.5-2ml depending on the quivette used

-Test several sample concentration to make sure the range is correct
-In case organic buffers are used do not use plastic quivette

- Do not use polystyrene quivette above 50C !

- Fill the cell slowly to avoid air bubbles being created

Appropriate cells:

From right to left:
-Quartz quivette
- polystyrene quivette

-Low volume polystyrene quivette (400ul)
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Max. 15m 2

A
Min. 10mm .

F v

Inserting the cell:

-Press on button 1: the door will open
-Insert cell with the small triangle towards the button
-Close the lid

@ Small triangle
towards button

{
‘T To Autotitrator

Flowcell connections

For zeta measurement:

-Prepare 1ml of sample
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-Salt concentration should be low (Maximum sample conductivity 200mS/cm)
-No organic solvents can be used

-Rinse the folded capillary cell thoroughly with ethanol

-Rinse thoroughly with RO water

-Rinse with your sample dispersant (optional)

-Fill the cell with the sample for measurement using a syringe and tilting the

cell sideways

Orientation and Insertion of Capillary Cell

B Front of Instrument

3. Start the Zetasizer software

4. Create a measurement file

This is the file in which the results would be saved
Select

File->New->Measurement file

Em Wiew Tools  Security  Help
: Y | Measurerment File... M |p
I Opeh M Ey SOP...

Pvismd T e

Save as: file_name.dts
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5. Create an SOP file.
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SOP file can be used for all samples that share sample materials and

dispersant ensuring similar measurement conditions

To create a new measurement file:

Select

File->New.

File | Wiew Tools  Securiky

Help

| Mew

F| 4 Measurement File, ..

Ckrl+-M

|4 50F...

A dialogue will appear allowing the new measurement file to be named and

Specify where it will be saved.

SOP Editor Tree Menu View:

Measurement Type

B3 New S0P - Size
File  Help

QA HA e

rement tupe: Size
o Inztrument configuration

=l Sample
b aterial
Disperzant
General options
Temperature
Cell

[=l- Meazurement
Instructions
Advanced

=- [ata processing
Reportz
Ewpart

Sample

El Instrument configurabon

Marrow band filter fitted
High temperature capable

M arrow band filter fitted

Enable thiz option if you are designing the SOP for uge on an instrument with a narrow band

filker fithed.

Allows the measurement record to be named

Mo
Mo
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All measurements made using this SOP are given the sample name entered
in the SOP by default, but there is the option of changing this when the

measurement is started

= New SOP - Size

File  Help

iQeck @ | H W@

P Measurement bype: Size
[ nstrument configuration
= Sample |
. b aterial
Dizpersant Motes:
General options
Temperature

Sample name:

Sample — Material

-Allows the optical properties of the sample material to be set
= Refractive Index (RI)

= Absorption

-Clicking on the ... button accesses the Material Properties Manager

= New SOP - Size
Ele Help
Qe @ A H 9
b Meazurement type: Size t aterial
; Instrument configuration e
o S ample | Polyztyrene |atex |
o Material i
Dispersant Ril: Abzorption:
General options | 1.590 | | 0o |
Temperature
Cel
=] Measurement
Instructions
Advanced
= Data processing
; Reports
Export

-You can add sample materials that are not listed in the database but you
should supply their Rl and absorption
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Materials Manager

Fiefractive index | Absorption
0.010| Material Properties

0.001

1.450

Mame:

Refractive Index: Abszorphian:

| . |
][ Cancel ][

| Modip. |[ add. ][ Delre | [ ok || cencel |[ Hep |

Sample — Dispersant

-Allows the physical properties of the dispersant to be entered
= Refractive index (RI)

= Viscosity

-Clicking on the ... button accesses the Dispersant Properties Manager

= New SOP - Size

Ele  Help
Qe QA HY @

P Measurement type: Size Dizpersant

. Instiument configuration

=] Sample | = Water ". ]

; Temperature: Wiscosiy: Fil:

[250 [°c v [oeerz |op | [1330

Temperatuie
; Cell
= Measurement
; Instructions

Advanced
= [iata processing

Feports

Expart

Sample - Dispersant - Dispersants Manager (1)

-From the list displayed, an available dispersant can be selected for inclusion
into the SOP
-Alternatively, a dispersant can be added, modified or deleted from the list
-To add a new dispersant, press the Add button and choose either

= Simple Dispersant or Solvent

= Complex Solvent
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Dispersants Manager E|
Mame Temperature [*C] | Wiscosity [cP) Fefractive index ~
Ethylene Glycol 8.0 16.1230 1.429 E
Heptane 8.0 0.3300 1.390
E |CH PBS Tabletzs  Any Temperature  “aries with temperature 1.330
lzopar P 250 43000 1.342
k.erozene 25.0 1.7400 1.440
Methyl Methacmlate 25.0 0.5300 1.430
PBES 25.0 1.0200 1.335
Fropan-2-ol 28.0 2.3200 1.390
THF 8.0 0.4550 1.409
Taluene 250 05500 1.491

dny Temperature | aries with temperature

Complex Solvent |

Sample - Dispersant - Dispersants Manager (2)

-On selection of a Simple dispersant or solvent, the Dispersant properties
dialogue will appear allowing new dispersants to be defined

-The dispersant name, refractive index and viscosity must all be specified
-Malvern defined dispersants include a built in viscosity calculation that

determines the correct viscosity of the dispersant at any sample temperature

Dispersant Properties E|

MHame:

! |
Temperature:

3w

Yizoozity:

Fefractive Index:

[ Ok l [ Cancel ] [ Help ]

Sample - General Options

-Allows the Mark-Houwink parameters to be entered enabling a molecular
weight to be calculated based on the DLS data
-The sample viscosity options are useful for customising the viscosity

parameters
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= New SOP - Size
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File  Help

Qe @ HA e

b Meazurement type: Size
Instrurent configuration
=] Sarmple
Material
Dizpersant
£ General options
Temperature
Cell
=l Measurement
Instructions
Advanced
=] [rata processing
Reparts
Ex=part

Sample — Temperature

I ark-Houwink. parameters

Setting the Mark-Houwink parameters allovs for the calculation of maolecular

weight uzing dynamic light scattering.

Sample viscosity options
(3) Use dispersant viscosity as sample viscosity

() Prompt operator to enter viscosity

-Allows the measurement temperature and any equilibration time to be

defined

-The equilibration time adds a delay before the start of each measurement to

ensure that the sample temperature is equal to the cell area temperature

= New S0P* - Size

File  Help

@k QA H A | @

EEX

b Meazurement type: Size
Instrurent configuration
(= Sample
Material
Dizpersant
General options
O T emperature
Cell
Measurement
Instructions
Advanced
=l Drata processing
Fepoarts
Expart

o

Sample - Cell

&

Temperature:

E quilibration time [minutes):

-

-Allows selection of the appropriate cell from the list

-The software will automatically determine the optimum measurement position

for the cell type selected in a back scatter system
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= New S0P* - Size
File Help

Q@R HY |0

b Measurement type: Size
Instrurment configuration

= Sample

; M aterial
Disperzant
General options
Temperature

& Cell

Measurement

Instructions
Advanced
Drata pracessing
Reparts
E=part

Measurement

-Measurement angle

-Measurement duration

Cell type:

DTS0012 - Disposable sizing cuvette v

2 - Dizposal

- Lows walum

: sizing Cuvette

e disposable sizing cuvette
- Quartz flow cell

- Low wolume glass cuvette [45ul)

- Low wolume glass cuwvette [12ul]

- Square glass cuvette with round aperture —
- Green dispozable zeta cell

DTS1060C - Clear disposable zeta cel ht

-Number of repeat measurements (I recommend 4)

B New S0P - Size

File  Help

Q9 Q3 H 2|9

EIBX

1 Measurement type: Size I
ntiument conhigurabion
= Sample
; Material

Dizperzant
General options
Temperature
Cell

Advanced
= Data processing

Reports

Erport

Aingle of detection

Meazurement angle:

| 173" Backscatter [NIES default]

]

Measurement duration
(%) Autamatic
) Manual

Measurements
Mumber of measurements:

Number of mins:

Fiun duration [zeconds]

Delay between measurements [zeconds)

1 =]

Partial iesults

Allows results to be saved containing correlation data only

-Dual angle (13 and 1730)
-1730 Backscatter NIBS (default)

-130 Forwardscatter
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23 New SOP - Size
Fle  Help

i@k @ A A 9
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» Measuement type: Size
H Instrument configuration
= Sample
Material
Dispetsant
General optiors
Temperature
Cell
= & Measurement
Instiuctions
Advanced
B~ Dataprocessing
Reparts
Expart

Angle of detection
Measurement angle:
[ 173" Backscatter [NIES defau] v

1 er [NIBS defau
13" Fowardseatter
@ Automatic

Murnber of uns:

© Manual

Measurements

Humber of messurements Delay betwesn measurements [
! e \ |
Pattial esults

Allow results to be saved containing correlation data only

Measurement - Measurements

-The Measurements option allows the number of repeat measurements on a
sample to be defined
-A delay between measurements can be specified by adding a time in the

appropriate box

[ Hew 50P* - Size [4=1:3]

e b
EQuk @ W M e

P Mesasesenl o Sue Wi angls delsclion
Instnument configuratic
5"‘ ; iz M, arghe
Matessl Biackweord crly [Dedoult) v
Diispesaant
General cptions Measuerment dusbon
T L
e ) Pudomatn:
= % Mesturstment @ Marisd I 10
Istiuclors
Advorced
Dats procetsing HesdLrement
Repuls iusben o e ssusmerks Delay betrwen measaserts [seconds
Expodt 1 =
Partial repults

[T oo resuiks b be saved containing comelston data orke

Saving the SOP

Once the SOP has been completed, it can be saved either by clicking on

File —> Save or on the Disk H icon on the toolbar
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= MNew SOP* - Size Q@@

File.  Help
Qe O A H A9

Measurement type: Size
4 i Exporting allows results to be transtered to third party software. 1f pou would like the results exported

E Instrument configurtion check the box below and select an export lemplate and a target file that will receive the exported
&= Sample results.

Material
Dispersant Export results
General options
Temperature
Cell

= Measurement
Instructions
Advanced Output filename and path:

= Diata procassing | |

Reports

& (%) Append to output file

() Dvenvrite output file

Export template:

| Curnulative Undersize vi [ Templates... ]

This will bring up a window which will allow the SOP to be named and saved
into an appropriate sub-directory, e.g. Size (but you can also save it with your
measurement data)

Save As RIX]

Save jn: |Lf}SDP v‘ <] ? s -
Y [CT)Autatitration
ICMalecular Weight

My Recent 209
Documents | [Z5)Playlists
= [C)Pratein
[ [L7)5ize
Desktop Dozeta

2

ty Documents

9

tdy Computer

File hame: “ hd | I Save I

My Network | Saveastype: | SOP fies [sop) v| [ _ceneal |

Save as: SOP_name.sop

To open an existing SOP file:

Select
File->Open.
A dialogue will appear allowing selection of a measurement file.

Select Open.

6. Measuring a sample

-Create a measurement file (detailed above)

11 Written by Shoshy Mizrachy



2'AN-7N NO'0NANIN
[I'9'RI TIX' 1221 Nj7'R7 720N

Tel-Aviv University
Micro and Nano Central
Characterization and Fabrication
Facility

-Make sure you choose the correct workspace: size/zeta
# Zetasizer - test.dts

i Fle Edit Wiew Measure Togls  Security  Windo Help

N E |4 a - O ER P | Browse for SOP..

i [ [y 3 G MET Lef P e =

I Records ¥i... | () Intensity PS... " @) valume PSD..." @) Number PS... (@) Size quality ... (@) Cumnulants F..." @) Distribution ...

Record | Type | Sample Name | Measurement Date and Time | T [Z-4ve [Pdl [Pk 1 MeanInt |Pk 2 Mean Int | Pk 3 Mean Int | Pk Arealnt |Pk 2 drea nt | Peak 3 Area Intensity
| | | |°E |d.nm | |d.nm |d.nm |d.nm |X |Z |X

(@) Correlogram...

-Start the appropriate SOP by choosing:
Measure-> Start SOP

-You can add sample name and press OK
-A Measurement Display Window will open

-Insert the sample as detailed above close the lid and press start

#& Manual measurement - Zeta Potential - [Example ]

\ﬂ Settings o p Start [_ & Q)Help

[ll Zeta Patential Distribution | = Multi-view | 57 Expert au:lviu:e| I Log sheet |

Cell 1dentification

Applied Yoltage Offzet: 0,00V

Cell type required : Clear digpozable zeta cell
Zeta capable: Ves

O ptimization

Will uze position 2.00 mm

Reference count rake; 3000.0 KCounts

Set atteruatar: 7

Count rate: 100,00 kcops

Will uze attenuator 7

Optimizing drive voltage...

Meazuring conductivity, Conductivity 0.279 mS/cm.  Applied Voltage 10.0 %, Measured Current 0037 mé.  Meazured Wal
Measuring conductivity, Conductivity 0,273 mS/cm.  Applied Woltage 500 Y. Measured Curent 0183 md.  Measured Vol

Auto mode selection: General purpoze
Autornatic Waoltage Selected 1500

Zeta potential measurement
Starting measurement 1

[------------------][------------------] T: 25,0°C I|I Paos: 2.00mm IIl Akkn: 7

| £
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-After 2 min of equilibration there is adjustment of optics and the mesuarment

will begin

The multi view tab offers view of the following:

For size:

The Multi-View tab consists of 3 display areas, each of which can be manually

defined by clicking the right mouse button and selecting from a list of plots

= Count Rate

= Correlation Function
= Intensity PSD

= Volume PSD

= Number PSD

B Manual measurement - Size - [Example]

[
=

b W

9) Help

[l Conelation Function| "1 Multiview | 7 Log shest | $4 Expert advice

Correlation Function

ns

—0E \\\ Counk Rate
o~
o4 N Correlation Function
0z R
- - Intensity PSD
0+ T T at : v
01 1 10 100 1000 1e+04 1e+05 Yolurne PSD
Tirne [us] Murnber PSD
Count R ate Intensity PSD

£00 a0
w500 =
20 5 20
= G400 ot
S =300 g 1

200 4 T T T T 1 0+ r T T : 4

n 2 4 g 8 10 01 1 10 100 1000 Te+04
Time [s) Size [d.nm)

T: 25.0%C } Pos: 4.65mm | Aktn 7

For Zeta:

13
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The Multi-View tab consists of 3 display areas, each of which can be manually
defined by clicking the right mouse button and selecting from a list of plots

= Zeta Potential Distribution

= Electrophoretic Mobility Distribution

= Count Rate Trace

= Phase Plot

The Expert advice tab:
-The Expert Tab is a live report of the quality of the data being generated for

both a single measurement and a series of repeat measurements
-Comments are given about variability in the results from changes in the
sample as a result of, for example, aggregation or dissolution, or where the
first measurement is different because the sample has not had time to

thermally equilibrate.

ﬂ Manual measurement - Size - [Example] g@@l
\/ - Stop 9) Help

il Comslation Function | ‘0 Muliiview | <1 Log shest| &/ Expett advice

e
=

) Active measurement - Size

D ata meets quality criteria

@

) Measurement collection - Sze

D ata meetz guality criteria

@

Measuremant 3af 3 - Run 100f 12,

-------------- |[CCLTITTT T: 25.0°C | Pas: 4.65mm | Attn: 7
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7. Viewing your results

The following tabs can be viewed using the measurement file:

Record view- summarizes data obtained from all measurements in a table
that can be exported to xIs file (details below)

Intensity PSD

Section 1 gives details of parameters relating to the sample: sample and
SOP name, the file name where the record is saved, the record number,
sample and dispersant refractive indices and viscosities and the date and time
when the measurement was made.

Section 2 gives details on instrument settings for this particular measurement.
Specifically, these are the measured temperature at the start of the
measurement. The average count rate for the measurement in kilo counts per
second of k ¢ p s for short. The cell type used to make the measurement. The
duration of the measurement used in the analysis of the result in seconds.
The measurement position in the cuvette used to make the measurement and
the attenuator position used to make the measurement. The measurement
position will be fixed for 90 degree.

Section 3 gives the results of the measurement.

Section 4 shows the result in graphical form. The result shown is a plot of, on
the Y axis, the relative intensity of light scattered by particles in various size
classes, on the X-axis. This plot is therefore known as an intensity particle
size distribution. The z-average diameter is the mean hydrodynamic diameter
based upon the intensity of scattered light. The P D |, the polydispersity
index, is a dimensionless estimate of the width of the distribution. These will
be discussed in more detail in a later training module. The intercept is the
amplitude of the correlation function at time zero. For a good measurement

this will between zero point eight five and zero point nine five.
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il records Ve

Sainphe Har:
SOP Hane

File Hame:
Racord Humbser:

1€ Intensity PSD...

b0nrm Latex
Manual measunemant seflings

‘Warsion 4 Example resulls dis
28
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Dispersant Hame: Waler

Dispeersant RE 1.330

Matedial RE 159 Viscosity (cPr 08872
Mated il Absorbtion: 001 Ileasun et Date ard Tine: 06 July 2004 09:55:06
Temparatwe ("Ck 250 Damration Used {si; 70
Coundt Rate (kepsk 1887 Measwement Posilion manp: 4 65
Cell Descriptione:.  Disposable sizing cuvatie Attenator: 6
D, {mj 5 hitensity Wil (i}
Z-Average (k64 38 Peak 1: R 1000 17.16
Pdl: 00335 Paak - h.ooo 0o 0.000
Wtercept: 0912 Peak3:  0.000 0.0 0.000
Result quality : oo
Lize Disiribution by Infensiy
Mt
# 454
i
T 1071
gl
0
ot 1 10 1000 10000
Size (dnm)

Correlation Functions:

-The correlogram shows the correlation coefficients displayed in each delay

time channel and provides information about the sample

-The shape of the curve will show some obvious problems that may be

present

-The correlogram ought to be checked for noise contained within the data

Noisy data can result for various reasons; count rate too low, instability of the

sample or external effects such as vibration or interference from another

source
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Time when decay starts
indicates mean size

1.0
Intercept % - - - l

0.8

0.7

Gradient indicates
the polydispersity

/ of sample

0.6

0.5

0.4

Correlation Coefficient

0.3

0.2

0.1
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Baseline

|

0.0 e
Time (Hs)

Cumulants and Distribution Fits

HE
0.1 10 1000 100000 10000000 1000000000

-The cumulants fit report shows the quality of the cumulants fit to the

measured data indicating whether the z-average diameter and polydispersity

obtained for a particular measurement are reliable

-The multimodal fit report shows the quality of the fit of the data with either the

general purpose or multiple narrow modes analysis indicating whether the

intensity size distribution obtained is reliable or not

-Fit errors of less than 0.005 are considered good

8. Exporting your data

-Mark requested lines in the records view

-File-> export

17
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“ 7Fetasizer - Example Resulty
5 Edit View Measure Tools Se
: 1=

Open
Close

Save As...
Export. ..

Print Setup...
Primt Prewviesw:
Print... Ctrl+P 3
Batch print...
Create POF...

L0

1 Examnple Results.dts

-The following dialogue

[
Export Data
At
ate  File |Parameters | settings |

— Export Options
% Export to file

" Export to Cliphoard

i~ File Options
Export file path:

vern Instruments ZetasizeriExport De

-Specify file name and r
-The format can be eith

-The file can be opened

To export images:
-Go to the tab with the r
-Edit-> copy graph




