Operating Instructions for Malvern Nano-Zeta Potential Instrument
Prepared by Aloke Bera
04/18/2024

1. Sample Preparation and Handling

Type of samples: Stable dispersions of inorganic particles in both polar and non-polar solvents,
stable dispersions of biomolecules such as proteins and emulsions.

Concentration: Samples with High RI (i.e. Titania) can be measured at very low concentrations
but samples with low RI (i.e. proteins) require much higher concentrations.

Cell type: Plastic folded Capillary cells for aqueous samples. Quartz Dip Cell for non-polar
samples. (Cells will be provided by RIC)

Dip cell Folded Capillary cell

¢ Clean the cell by flushing it with ethanol followed by pure solvent (i.e. DI H2O for
aqueous samples)

¢ Fill the cell up to the mark using either a syringe or pipette without introducing air
bubbles. If air bubbles are present, slowly tap the side of the cell until all the bubbles are
gone. Make sure both electrodes are covered by the sample.

2. Turn On the Instrument

ON/Off switch is located in the back of the instrument (Closer to upper right corner). It is best to
turn on the instrument at least 15 mins prior to the experiment to stabilize the Laser.

3. Software

F
Login to the computer and open Malvern Zetasizer software using the . desktop icon.

Type in your user name in the User name window and click OK. Your data will be stored in the
software under this user name!

3.1. Create New Measurement file
Software stores your data in the measurement file.

Must create a new measurement file before the 15t use. After that you can keep using the same
measurement file or create a new one based on your experiments.



3.2. Create New SOP

Creating a SOP allows you to make repetitive measurements of the same material efficiently.

346,
Go to File — New — SOP or click - to open new SOP window. Input all the required
parameters in the list on the left side by clicking each name on the list.
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Name | Temperature 'C) | Viscosity (cP) | Dilectiic constant | | ~
40% Sucrose Ary Temperature  Varies with temperature  Undefined F
A hcetone Ary Temperature  Varies with temperature 2070
Decane 25.0 0.9200 Undefined
/. Ethylene Glycol Any Temperature  Varies with temperatuie 3770
Heptane 250 0.3300 Undefined
B ICN PBS Tablets Ary Temperature  WVaries with temperatuie 7300 2
Isopar P 250 4.3000 Undefined T
Kerosene 25.0 1.7400 Undefined
(7. Methanol Ary Temperature  Varies with temperature 3300
Methyl Methacmlate 250 05300 Undefined
/a. Microtheology Optimisation 250 10.0000 Undefined
Propan-2-ol 250 2.3200 Undefined (3
L2a THF Ary Temperatue  Varies with temperature 752
|4 Toluene Any Temperature  Yaries with temperature 238 >
[ Modiy.. | [ ~| [ Delete | [ ok ][ Concel |[ Hep |
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Complex Solvent Once the right material is
selected Click OK

Select your dispersant from the list if present
Otherwlise click Add and pick the type of the
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() Prompt operator to enter viscosity

Inpt]t‘t“hré’ F{ka) to be used in the Henry’s equation.

+ For most particles in aqueous media
select Smoluchowski: 1.5.

%+ For non-agueous measurements, or for very
small particles in low conductivity media
measurements, select Huckel : 1.0.
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&Non-polar dispersants
Polar dispersants

P Measurement type: Zeta Potential
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Measuement duraion NUmMber of runs per measurement
© Avomatic Default BEOITOCE
5w g
Number of M$€ Manual to improve reproducibility
2 in poly/dispersed samples

Minimum runs:

© Manual

Measurements N\ymber repllcate measurements
Number of measurements: Delay between measurements (seconds):

5 5 b g

(] Append measurement number to sample name.

P Measurement type: Zeta Potential
=3 Sample
Material

Analysis model:

T N

Description:
In this mode the software will determine the most suitable type of

.| measurement to perform after measuring the sample conductivity. This is
| the defautt setting.

General Purpose

I Description:
& Use this setting for the majority of samples in salt concentrations up to
{ 0.15Molar where a distribution plot is required.

Description:
+~| Use this setting for faster measurements, measurements of samples in
o high conductivity media, and where a distribution plot is not required.

Click Icon and Save the SOP with a preferred name in the SOP folder.



3.3. Making a measurement

1. Select the Saved SOP from the list and click Start

Zetasizer - [Sanjaya standard zetadts] Select the SOP from the list or click

: <] File Edit View Measure Tools Security Window Help browse for SOP ;— Click to Start selected SOP
RS L AL Ca i Zeta v 5 HQ BN 7eta potential test sample v2 A G g ol B e bR e o
/ o B for SOP... i =
[l Records View & Zeta Potential (M) {8} Zeta quality report (M) { (83 Phase s asurement uency (M) ¢ £©) Voltage and Current (M) ©9) Electrophoretic |

| Zeta potential test sample v2
ocodillifype 1| Ao o | Measurement Date and Tme 5 - tential test sample v2 DTS1070}
1 Zeta Zeta test sample-Sanjaya4/20/211 Tuesday. Apnl 20,2021 1:46:59PM 250 -465  -3642 0413
2 Zeta Zetatest sample-Sanjaya4/20/212 Tuesday. Apiil 20,2021 1:48:57PM 251 452  -3544 0418
3 Zeta Zetatest sample-Sanjaya4/20/213 Tuesday. April 20,2021 1:50:37PM 251 455  -3564 0419

|

2. Type sample name and click OK in the next Window.

3. Fill the correct Cell with the sample according to the instructions in Sample preparation
section.

4. Open the Cell area cover by pressing the access button on the Instrument. Insert the cell
filled with the sample and close the cover.

5. Click Start
I Zeta potential test sample v2.sop - Zeta Potential - [no sample name] === =<~

\i] Settings #4| Accessory h Start Stop y s Eject 9) Help

Zeta Potential Distrioution | Muti-view | Expert advice | Log sheet

( Zeta Potential Distribution

6. Once all the measurements are completed data will be displayed in records view. Click
on the different types of reports to view detailed results.

[ Zetasizer - [Sanjaya standard zeta.dtc]
_ﬂ File Edit View Measure Tools Security Window Help

PSS L% a2t v SF ™G %0 7eta potential test sample v2 S i B L e

m“mxords View  (8) Zeta Potential (M) | (6 Zeta quality report (M) ¢ 8 Phase Plot (M) () Expert Advice (M) &) Frequency (M) 23 Voltage and Current (M) 83 Electrophoretic Mobility
Record  Type |Sample Name | Measurement Date and Time T |ZP  [Mob | Cond
LI L 1€ _|mV_[ymem/Vs |mS/cm |
1 Zeta Zetatest sample-Sanjaya<4/20/211  Tuesday, Aprl 20, 2021 1:46:59 PM 250 465 -3642 0413
2 Zeta Zetatest sample-Sanjaya4/20/212  Tuesday. Apil 20, 2021 1:48:57 PM 251 452 -3544 0418
3 Zeta Zetatest sample-Sanjaya<4/20/213  Tuesday, Apil 20. 2021 1:50:37 PM 251 455 -3564 0419

4 Zeta Zetatestsample 1 Frday, April 23, 2021 3:57:17 PM 251 339 3130 0482
5 Zeta Zetatestsample 2 Friday, April 23, 2021 3:59:15PM 251 413 3237 0490
6 Zeta Zetatestsample 3 Friday. April 23, 2021 4:00.55 PM 251 414 3249 0494

7 Zeta  Zetatest samplesafter 1 hourontime 1 Wednesday. April 28, 2021 22606PM 249 410  -3213 0381
8 Zeta Zetatest sample-after Thourontime 2 Wednesday, Apil 28, 2021 22804PM 243 408 -3202 0386
| 9|7Zeta | Zeta test sample-after 1 hour ontime 3 | Wednesday. April 28. 2021 22944 PM | 245] 400  -3133] 0.388]

Zeta Potential in millivolts

7. Data can be copied and pasted to Excel or other software.
8.
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To generate a PDF report, first select one or more rows of data from the "Record View." Then,
click on "Zeta Potential (M)" to display all the data and the top result. Save the file in PDF
format and transfer it to a USB drive. Below are the results from a standard solution -42mM
1 4.2 mM with dip (left) and folded cell (right).
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Sample Details
Sample Name: Standard
S0P Name: Standard_dip_Cefl 13022025 s0p
General Notes:

Sample Details
Sample Hame: 1
SOP Name: Standard_folded_Cell_J3082026 sop
General Notes:
File Name: 1.mea Dispersant Name: Water
Record Number: 113 Dispersant RI: 1.330
Dateand Time: Suncay, March 0, 2025 74&53FM  Viscosity [oP): 0.8572
Dispersant Dieleciric Constant:  78.5

File Name: 1.mes Dispersant Name: Water
Record Number: 107 DispersantRl: 1.220
Date and Time: Saturday, March 3, 2025 T0347 .. Viscosity {cP): 08872

Dispersant Dielectric Constant: 78.5

System System

Temperature (*C): 25.0 ZetaRuns: 12 Temperature (°C): 25.0 ZetaRuns: 12
Count Rate (keps): 76.8 Measurement Position (mmj:  0.00 Count Rate (keps): 2021 Measurement Position (mm): 000
Cell Description: Zsta dip cell Attenuator: 5 Cell Description: Ciear disposable zeta cel Aftenuator: 8
Results Results
Mean (mV) Area (%) St Dev (V) Mean (mV) Area (%) St Dev mv)

Zeta Potential (mV): 6.1 Peak1: 4.1 100.0 am Zeta Potential (mV): 364 Peak 1: 368 LLT:) 7.8

Zeta Deviation (mv): .03 PeakZ: 0.00 oo 0.00 Zata Deviation (mV): 2.27 PeakZ: 508 12 183
Conductivity (mSlem): 0418 Peak3: 0.00 0o 0.00 Conductivity (mScm): 0453 Peak3: 000 oo 0.00

Result quality = Goos Result quality: See result quality report

‘Zeta Potential DisTDuton

Zeta Potential Distoution
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— FRecodion: 1 —— mecord f0e: 2

Recors 113 SEnoar 1

REcOm 114: Stanaam 2

Recor 115 Stancan

If you have additional questions regarding sample preparation, instrument operation or Data
analysis please contact Aloke Bera. Email: bera@purdue.edu




