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HELLO!

| am Drllkka Lahdesmaki
Chief Scientist
You can find me at ilkKeo@injection.com
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CURRENT METHODS

Automated methods for
ammonia and TKN
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CURRENT METHODS ———————

Flow methods (FIA, SFA) achieve a high degree of automa
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Use of gas diffusion to replace distillation

ACCEPTOR ——>
NH4+

SAMPLE 3_)
ALKALI

NaOH / KOH

—> GAS-PERMEABLE
—  MEMBRANE
 —

Detection of diffusiseparated ammonia

Phenolatésalicylate + photometric detection (EPA 351.2, S| AA00
Conductimetraetection (EPA TimberAmemoni®01)
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NEW METHOD

What is the new method?

Why would a new method be needed?
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NEW METHQ@QMHOW DOES IT WORK? e ey e —
Based on:
ophthalaldehydedicator 430 nm emission
fluorescence detection 5 1 7
SO,
CHO ~ _— s
Oj + SO 4 NHy — = NH <+ H,0 + OH
=
CHO
o-phthaldialdehyde isoindole
Felix et al. I
J. Braz. Chem. Soc., 23 (1), 142-147, 2012

365 nm excitation
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PUMP INJECTION VALVE
Speed: 30% Sample loop: 35 pL

RC1 GAS DIFFUSION
CELL
C_ Black/Black DETECTOR BP COIL
S R AN | Y L VA V A S Cuvette:
NaOH R1 Black/Black RC2 1.5%x3 mm
0.76 mm

OPA 1.02 mm

.

R2 White/White r;\( w

White/\White Fluorimeter:
1.02 mm 65°C -
Agxe = 365 nm

Agy =430 nm
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NEW METHQ@WHY INTRODUCE IT?

Extensive prior use in oceanography

8.7 DETERMINATION OF AMMONIUM

8.7.1 OveraLL DeScrIPTION OF THE METHOD

The fluorometric method offers many advantages over indophenol blue colorimetry: simplicity, very
high sensitivity, stable reagents with low toxicity, no refractive index blank, mostly insignificant
fluorescence blank from natural substances, almost unaltered by sample turbidity, and a low salt
effect. Both methods produce equivalent results (Kérouel and Aminot, 1997). While a detection

A.Aminotetal.inO.Wurl( ed. ) APractical Guidelines {l@r the Analysis
CRC Press, Boca Raton, 2009.
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}f} NEW METHQ@WHY INTRODUCE IT?

Used by customers donmoniaandTKNmeasurements

Oceanography research groups
International environmental laboratories

Very positive feedback: no phenol, more sensitive, stabledrzssted,

{

Bring method available to accredited labs in the U.S.
EPA Alternative Test Procedure (ATP) application

Validation for use in wastewater analysis
11
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Recommendation letter from @@ Apr 2018

[ have reviewed FIAlab Method 100 (ATP Case No. N15-0001), “Determination of Inorganic
Ammonia by Continuous Flow Gas Diffusion and Fluorescence Detector Analysis™, and the
supporting validation data in ATP Case No. N15-0001. I determined that this method meets all
requirements for measurement of ammonia in wastewater and total Kjeldahl nitrogen (TKN)
digestates. That is, the performance of this method is substantially similar to methods listed at
40 CFR Part 136 for measurement of ammonia in wastewater and TKN digestates.

Inclusion in 2019 Methods Update Rule pfdpbshin 2019

contained as supporting documents within the docket for this proposed rule. These proposed new
methods include: FIAlab Method 100, “Determination of Inorganic Ammonia by Continuous

Flow Gas Diffusion and Fluorescence Detector Analysis,” MACHEREY-NAGEL GmbH and
12
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PRACTICAL USE

How to implement on FIA instrument?

Performance metrics
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Pictured:

FIAlyzer1000
with PMT Detector

9in

6in 55in
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ﬁ PRACTICAL USIPATA OUTPUT

<«———| Relative Standard Error

2nd order fit 50+ 10,000ug N / L 1st order fit 50+ 2,000ug N/ L
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