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Overview

[1] General information
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Survey Overview

Survey Topic: The usefulness of on- or in-line probes to live-monitor liquid processes within industry

Focus group: People working in industry that use on- or in-line probes

4 rounds of questions:

e general information about your industry

e currently used probes within your industry

* challenges regarding the use of on- or in-line probes

e your experiences and wishes regarding monitoring processes

Questionnaire time period: September to November 2024

Total number of participants [N]: 78
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Questions: General information |

How many years are you active in your
industry field?

In what industry are you working in? more than 15 years 32 [1]
11-15years N 10
Chemistry I 22

-1 I —
Pharma I 19 6-10years 18

Biotech I 11 1-5years I 13
Pulp & Paper I o 0 5 10 15 20 25 30 35
N: 78 Years

Water & Wastewater N S

Mining I 4 In what region are you located?

Food & Beverage I 2

Europe IS 60
Biogas M 1

North America Il 7
Others NN 5

Africa 1l 4
0 5 10 15 20 25

N:78 Number of participants Australia [l 4

Asia |l 3

0 10 20 30 40 50 60 70

Number of participants

N: 78
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Questions: General information Il

What is your job position? How many years of experience do you have with PAT?

none I 11
29 lyear IS 6

Engineer

o 2 years IS 5
Scientist I 18
3years IS 5 [ 1]

Manager I
& 1 4years A 2

Sales M 2 5years IIN———— 9
Other I 3 5-10years IS 16
more than 10 years I 24
0 5 10 15 20 25 30 35
N: 68 Number of participants 0 5 10 15 20 25 30

N: 78

Years

Are probes used for live monitoring within your
company?

l m 88.5% Yes

= 11.5% No
N: 78
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Questions: Currently used probes |

How many on- or in-line probe types are used within your processes?

Probe types

pH ] [ D
oxygen | [
turbidity ] I
conductivity ] [ I
. . 0 probes
ammonium and nitrate I
m 1-5 probes
| Nl
NIR 6-10 probes

UV-Vis ] [ M 11-15 probes
[ | -

Raman I 16-20m probes
W 21-30 probes

ATR ]
m W more than 30 probes
in-line microscope I e = unknown
. . abstained
viscosity ] [
pressure, temperature, flow etc. I . I
other I m

50
Number of probes
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Questions: Currently used probes Il

Since when are probes used for live monitoring in your company?

lyear NN 3
2years [ 6
3years [N S

4years I 1

5years [N 3 Do you use any other probe types?

6-10years T 22
11-15years N 7

more than 15 years I 21

m 679
0 5 10 15 20 25 67% Yes

N: 78 Years ® 33% No

N: 37
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Questions: Challenges regarding probes

What is the most common probe contamination? Which probe type has the most issues with contamination?
Fouling or Scaling 35 pH 16
Bio-fouling  — 11 Pressure, temperature, flow etc. TEEEEEEEEEEEEEEEE—— ] )
NIR sssssssssssssssssssssssmm 9
Biofilm N 9 Oxygen IS
Proteins I 5 Y i
Fats and oils mmm 2 9 In-line Mlcrosc_o-pe s 3
= Conductivity e )
Unknown mm 2 2 UV-VIS mmm 1
Gypsum and lime m 1 g Raman mmm 1
Mud m Ammonium and Nitrate s 1
u 1 FBRM mmm ]
Others M 4 FTIR e [3]
Redox mmm 1
0 5 10 15 20 25 30 35 40 Other 3
N: 69 Number of participants N: 63
' 0 2 4 6 8 10 12 14 16 18
What challenges besides contamination do Number of participants

your probes encounter?

Calibration ST 37
Inaccurate measurements ITEEEEEEEEEEEEEEEES———— 25
Maintenance intensity IEEEEEEE—————————— 2]
Short life span  m———— 9
Other s 3

10 15 20 25 30 35 40
Number of participants
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Questions: Experiences about monitoring |

How are processes within your company monitored?

No monitoring is required - 7

On- or in-line measurements - 4 What prevents the use of in-line probes?
Other l ) Need time and effort to change process [N 1
s w m w s e wissing knwoledge/experts - I 1
N: 62

Number of participants

Historic data GG 13

None [ 3

other NN 10

0 5 10 15 20 25
Number of participants

N: 55
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Questions: Experiences about monitoring Il

How important is live-monitoring?

very mportant [ s
mportent I 15

Notmuch [ 5 Do you wish probes for monitor to optimize
process control?

Unimportant - 5

0 10 20 30 40 50
Number of participants

N: 73
m 88% Yes

= 12% No
N: 74
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Summary

As a first test, this survey was meant to get an idea about how many industries use sensors for live
monitoring and what are the current challenges they encounter.

* Most responses are from the chemical and pharma industry with engineers mostly from Europe.
 Over 51% have more than 5 years experience with PAT, where 88% use probes for live monitoring.

* The most used probes are pH (69%) followed by oxygen (54%), conductivity (54%), and turbidity
(46%), besides pressure, temperature, flow (67%) sensors.

* Over 64% of the participants reported that probes are already used for in-line measurements, with
fouling or scaling as the most encountered contamination type (51%).

* Contamination influences most pH, pressure, temperature, flow as well as NIR and oxygen probes.

* Also calibration is another factor that challenges the work with sensors, and presumably this is why [5]
over 88% of participants also use sampling to monitor processes, besides historically reasons.

 However, since live monitoring is very important for 61% of participants, it will take time, effort as
well as knowhow to migrate to real-time monitoring.
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Want to know more?

please contact:

Dr. Michaela Radl
michaela.radl@usePAT.com
+43 670 606 6582

www.usePAT.com
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usePAT GmbH
Managing Directors:
Mag. Georg Heinz & Dr. Stefan Radel

Office: Schonbrunner StraRe 231/2.01
1120 Vienna - Austria
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