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Timberline Ammonia/Nitrate Analyzer
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Chemistry across the Membrane

NH4
+1 + OH-1 → NH3 + H2O NH3 + H3BO3 → NH4

+1 + H2BO3
-1Membrane



Deionized 
Water

Buffer Solution:
250 ppm Boric 

Acid

Caustic Solution:
5%-15% w/w NaOH

+ +

Minimal Reagents = Minimal Impact
Simple Chemistry

Cost EffectiveSimple to Make Easy to Dispose



Timberline Diffusion Membrane Assembly



Timberline 50 Position 
Autosampler

Cetac 120 Position 
Autosampler

Cetac 240 Position 
Autosampler

Autosamplers





Timberline Activated Zinc Cartridge



Zinc/Nitrate Reduction Chemistry

NO3
‐1(aq) + 4Zn(s) + 7OH‐1(aq)   →  4ZnO2

‐2(aq) + NH3 (aq) + 2 H2O

 Not hazardous to use
 No hazardous material waste stream required for disposal
 No air bubble interference
 Long lifetime
 Easy to replace



 Direct measurement of ammonium ion
 Samples pass through an activated zinc 

reduction cartridge to produce a combined 
ammonia + nitrate measurement

 Nitrate concentration found through subtraction

NO3
-1

NH4
+1+ NO3

-1

NH4
+1

Nitrate Analysis



Standard Methods: 4500 – N D
“Conductimetric Determination of Inorganic 
Nitrogen”  Includes Ammonia and Nitrate Analysis

EPA Approved Method: Timberline  Ammonia – 001
"Determination of Inorganic Ammonia by Continuous Flow 
Gas Diffusion and Conductivity Cell Analysis”

Approved for Analysis of Ammonia in Waste Water and for 
Ammonia in Kjeldahl Nitrogen Digests without Distillation.

For Regulatory Compliance



For the determination of 
Ammonia and Nitrate + Ammonia in:

Soil Extracts 

Plant Tissue Extracts 

Water &
Wastewater

Compost/Manure 

Kjeldahl Digestates
(no distillation step required)

Feed & Forage



No Need to Filter Samples in Most Cases



Low CostLow Interference Wide Dynamic Range

Accurate results over a range 
from 10ppb to 500ppm.

Results unaffected by 
sample turbidity or color. 

Low yearly maintenance, 
consumables, & overall cost 

of ownership. 

Key Advantages



Persulfate Digest for Total Nitrogen Determination



Persulfate Digest Matrix
Standard Methods:  “Method APHA 4500-N-C Persulfate Method for       

Total Nitrogen”
Digestion Solution:  10.05g low nitrogen potassium peroxydisulfate     

and 1.5 g sodium hydroxide dissolved in 200mLs  
DI water. 

 5 mL aliquot of digestion solution added to 10 mL of sample.
 30 minutes at 121⁰C in autoclave.
Analyzed directly on TL-2800 Analyzer for nitrate concentration.



Persulfate Digested Samples

Picture courtesy of Lindie Aragon, Westminster Water Quality Lab, Westminster, CO
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Kjeldahl Digest Matrix
 Standard Methods:  “Method 4500 – Norg D”   (Block Digestion and

Flow Injection Analysis)
 Digestion Solution:  

• 134g K2SO4 and 7.3g CuSO4 dissolved in 800 mL DI water.
• Add 134 mL concentrated H2SO4, bring to 1 Liter with DI water.

 10 mL aliquot of digestion solution added to 25 mL of sample.
 Digest for 1 Hour at 200 C, then 1 hour at 380 C.
 Dilute digest with 25 mL DI water.  The resulting concentration of sulfuric 

acid is approximately 2N. 
 Analyze directly on TL-2800 Analyzer for ammonia concentration.



Kjeldahl Digest Samples







Soybean Tile Water NO3
-1
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Nitrate in Soybean Tile Water:
Timberline Diffusion/Conductivity vs Ion Chromatography



Summary
 Minimum Sample Preparation Required – Typically Only Sample 

Dilution.
• Kjeldahl Digestates without distillation or filtering, dilution only.
• Soil KCl extracts - no filtering.
• Manure samples - dilution and settling only, typically no filtering.
• Waste water samples  - dilution and settling only, typically no filtering. 

 Membrane Diffusion Coupled with Conductivity Detection for 
Measuring Ammonia

• Membrane acts as an automated in-line sample preparation device.
• Not sensitive to sample matrices including extreme pH, turbidity, and color.
• Conductivity detection provides excellent sensitivity to single digit ppb N-NH3

MDL.
• Conductivity provides large dynamic range – 0.010 ppm to 500 ppm N-NH3.

 Simple Automated Flow Injection Technique
• Automated timed injection from autosampler (no injection valve) and 1mm id tubing
• Minimal maintenance requirements, typically 90+% up time.



Thank You! 

www.timberlineinstruments.com

800.777.5996

John.Stillian@timberlineinstruments.com

John Stillian
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