r
| Lab

Fluidics Intelligently Automated

Ammonia & TKN
Measurements by the
OPA Method

Lessons from Experience




VIR e

. 3 N

Contents

@ OPA ammonia method

What it is, how it works

@ Application areas

Where and why use the method

@ Practical considerations
How has everyday operation improved the method?

@ Conclusions

Summary & questions

e




rl
Lab

HELLO!

My name is Dr. llkka Lahdesmaki
Chief Scientist
You can find me at ilkka@flowinjection.com




What is it? How does it work?

METHOD

OPA AMMONIA
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OPA CHEMISTRY
o 0-phthalaldehyde reacts with NH3, forming a fluorescent product
430 nm emission
v Ty
SO,
CHO ~ le
2- = -
©[+SO3+NH34- |NH + H,0 4 OH
S
CHO
o-phthaldialdehyde isoindole
Felix et al. I
J. Braz. Chem. Soc., 23 (1), 142-147, 2012
365 nm excitation
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GAS DIFFUSION CONCEPT
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o Sandwich cell consisting of donor and acceptor compartments

o Gas-permeable membrane in between compartments

o Replaces distillation

ACCEPTOR

SAMPLE
ALKALI

>

NaOH / KOH

NH3

—> GAS-PERMEABLE

MEMBRANE

o GD methods: FIAlab-100 (NH3), Timberline-Ammonia-001 (NH3),

OlA-1677 (CN)
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FIA SETUP FOR OPA METHOD -
INJECTION
PUMP VALVE
Sample loop:
35 L RC1 GAS DIFFUSION
CELL
=
/\/\/’_ DETECTOR
NaOH R1 ( / RC2
OPA R2 \
1 | B Q‘/\l > W
] "W 65 °C Fluorimeter:
AEXC =365 nm
AEM =430 nm
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APPLICATIONS

Where and why use the method?




USES FOR OPA METHOD

o Formally, uses specified in 40 CFR Part 136
« Ammonia
« TKN (following manual digestion)

o Qriginal method specifications:
- Range 0.05 - 10 mg N/L
- MDL 0.012 mg N/L
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WHEN/WHY TO USE?

> No phenol
o Sensitive detection — wide dynamic range
o Fewer reagents compared to traditional phenate method

o Color reagent much more stable compared to traditional
phenate method

o |

do)
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PRACTICAL
CONSIDERATIONS

Improvements from everyday use
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COLOR REAGENT STABILITY

o The official FIAlab-100 method does not specify stability for the
OPA reagent

o |nitially, working instructions made for a stability of 4 weeks

° In practice, have noticed that even after 12 weeks the reagent
is working very well

> No need to store in refrigerator
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OPTIMIZED DETECTOR

o The optical arrangement in the fluorescence detector was
optimized for better performance

o Data collection parameters were set for optimal signal-to-noise
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OPTIMIZED DETECTOR

o Optimized detector — lower detection capability

24000 4

® Peak Maximum

(baseline)

/ l‘\.‘ 0.1 mg N/L

800 820 840 860
Time (sec)

Original detector setup

70000

20000

nnnnn
0000

/\
/ \ ® Peak Area
W (peak window)
/ (baseline)
/ (baseline 2)

/ 0.1 mg N/L

520 530 540 550 560 570
Time (sec)

Optimized detector setup
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OPTIMIZED DETECTOR

o Optimized detector — wide range 0.01-50 mg N/L (3.5 decades!)

2e+0

unts)
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= 1e+0
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"] Lock vie:

Fit model
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2nd order polynomial

Weighting

1/response™1/2

() Inverse

relation

Fit Parameters

Coeff A

Coeff B:

Coeff C
Coeff D

R2:

RSE (%)

2183.23375

674050.22411
-5585.20967
0

0.999%
38z

20 30 40 50
Concentration
Name Peak Known Calculated . Peak Enabled
Response  Concentratic Concentratic Time

ET - :: 0 00000 |NA 202506-2..
Std2 3569 0.001 0.0021 105.54 2025-06-2... OJ
Std3 8823 0.0 0.0099 148 2025-06-2
Stdd 72368 0.1 0.1042 421 2025-06-2...
StdS 707555 1 1.0557 557 2025-06-2..
Stdé 3299526 5 5.1080 216 2025-06-2...
Std7 6095713 10 9.8430 157 2025-06-2
Std8 11221211 |20 19.9382 031 2025-06-2...
Std9 19756585 (50 50.1299 0.26 2025-06-2
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LOW LEVEL DETECTION 2R
INJECTION
VALVE
PUMP
Sample loop:
Sk 139Ul G As DIFFUSION
RC1 CELL
- DETECTOR
R&_ | | U/ 1 ] RC2
| | f
R2
1 L Q‘/\l > W
S "W 65 °C Fluorimeter:
AEXC =365 nm
AEM =430 nm
16
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LOW LEVEL DETECTION

® Peak Maximum
1 | |\
|
| |
| |
|

b
0.01 mg N/L

L

0.01 g N/L
[ ) ]
b g |
" ' é'su:;x - "
3 0.001 mg N/L

0.001 mg N/L I g

4000
| W
0 mg N/L ,
i(;i? | \
T | \ 5000 + ¥
g Wi | " n |
1 A W y [
W, \ M / Y ‘
’ 7 H'_ “A“'ﬂ‘ A \ : 'W\ I ; ,'ﬂ 1 ‘w‘\ / I ( \
0 4 “\M" \"*‘ '(J U | I |'.'Mu‘m“l“‘ W "“,;“‘“'m‘ M,“ \ & 1. 1 / ‘ '”‘m J Mv
\ ~ | VW v ‘”I‘ /Y “ W \ ] ’L '{ ’J""" W, ; ,L | i j" N “"'\,r-
T T T T T T T
400 450 300 350 400 450 500
Time (sec)

—
250 0
Time (sec)

o Larger sample loop improves the low-end signals ...
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LOW LEVEL DETECTION

O Lock view

Fit model
2nd order polynomial
Weighting
1/response”1/2
Inverse relation
Fit Parameters
Coeff A:  1505.52391

Coeff B:
Coeff C
Coeff D:

R2

RSE (%)

671930 2481¢

-5520.0

5
0
099997

688824

30 40 50
Concentration
Name Peak Known Calculated Emor Peak
Response  Concentratic Concentratic Time
EZH 5 0 00000 |NA 2025062
Sd2 27 0.001 00009 |14m 2025062 L]
Sd3 8200 001 00100 [036 2025062 ]
£ 69322 01 0100 10 2025062 a
Std5 634048 |1 1035 |33 2025062 ]
Std6 3289922 5 5.1084 217 2025062 -]
Sd7 6085249 |10 98514 149 2025062 []
Std8 N214087 |20 19.9601 0.20 20254062 a
549 19809601 |50 50057 (020 2025062 ]

o R

~) Lock view
Ft model
2nd order polynomial
Weighting
1/response”1/2

Inverse relation
Fit Parameters

Coeff A:  3124.05700

Coeff B
Coeff C
Coefi D

R2

14070071465
-17011.19920
0

0.95771
28.29139

20 30 40 50
Concentration

Neme D rse  Comemtaic Coomontic “EC  Trg  Enabled
EI : ; 0 00000 |NA 2025062 e
Std2 5062 0.001 0.0014 N 2025062 2
Std3 20233 0.01 0.0122 2161 2025-06-2 (]
Stdd 172746 01 0.1207 2073 2025-06-2 ]
S5 1667129 |1 12001 2001 2025062 ]
Std6 7301655 |5 55612 n2 2025062 ]
Std7 12591499 |10 102064 |206 2025062 (]
Sd8 20093984 |20 183504 825 2025-06-2 (]
Std9 28055682 |50 33524 3294 2025-06-2 2

o ... but degrades the high end of the calibration curve
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CONCLUSIONS

o The OPA method can be used for ammonia and TKN
> The OPA color reagent has exceptional stability

o With optimized detector + data collection setup, can cover a
range of 3.5 decades

Copyright 2024. FlAlab Instruments, INC. All rights reserved.



' Any questions?
TH AN Ks - You can find us at Booth 57

and sales@flowinjection.com
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