
APPLICATION NOTE

EAS PROFER

Special tube for the analysis of the 
nitrogen content in fertilizers high 
in sulfur using Elementar’s nitrogen 
analyzers.

Introduction
One of the most important challenges for the agricultural industry is to 

manage the growing demand for food, feed and water. The use of fertilizers 

has become inevitable to maximize crop yield and quality. Plant nutrients 

are building blocks of crop material and they are essential for the crops to 

grow. Nitrogen is a primary plant nutrient which is essential for the growth 

and development in plants, as it is the main building block of proteins. 

The supply of nitrogen determines the growth, vigor, color and yield of 

plants. Although nitrogen is the main constituent of air, nitrogen is often 

a limiting factor for plant growth and, consequently, nitrogen input to soil 

via fertilizers is a common method to increase crop production. Nitrogen-

based products make up the largest group of fertilizers. The nitrogen in such 

fertilizers originate mostly from ammonium nitrates and urea.

Plant nutrients have unique physiological functions which cannot be 

replaced by any other nutrients. Sulfur is a secondary plant nutrient which 

is also often contained in fertilizers. It is especially important in the initial 

growth stages, to produce essential amino acids, proteins and oils. 

Our nitrogen analyzers, the rapid MAX N exceed and the rapid N exceed®, are 

ideal solutions in monitoring the nitrogen content of all types of fertilizers, 

mineral and organic. For demanding fertilizer compositions such as high 

sulfur, Elementar has developed the EAS PROFER tube which is compatible 

with both instruments to ensure a long lifetime of the combustion tubes 

and to keep maintenance intervals at its lowest. 

EAS PROFER for PROfitable FERtilizer  
analysis 



Instrumentation
With over 110 years of experience producing elemental  

analyzers and more than 50 years of experience producing 

dedicated Dumas N/protein analyzers, Elementar has two 

N/protein analyzers in its portfolio, the rapid N exceed 

and the rapid MAX N exceed. Both analyzers combine 

high-throughput and ease of operation with reliable  

determination of nitrogen, even at low concentrations  

and in difficult samples.

Our proprietary EAS REGAINER® and EAS REDUCTOR®  

technology is used in both systems. This technology utilizes 

a non-toxic, metal-free method for binding excess oxygen 

and regenerating the metals that reduce the nitrogen 

oxides from combustion to nitrogen gas for reliable 

detection. In this way, the reduction tube filling can 

analyze over 1000/2000 samples before needing replacing, 

greatly reducing one of the major cost drivers for Dumas 

analysis, without compromising analytical performance.

For profitable fertilizer analysis, the EAS PROFER, a prefilled 

and easy to exchange tube, was developed. The EAS PROFER 

enables reliable analysis of demanding samples with sulfur 

contents starting at around 5 %. Its main function is to 

absorb all gases which are not needed for the determination 

of total nitrogen before entering the reduction tube. This 

ensures a long lifetime of the EAS REDUCTOR and, therefore, 

less maintenance. A simple upgrade kit which is easy to 

install allows the installation of the EAS PROFER for the 

rapid N exceed and the rapid MAX N exceed.

One EAS PROFER tube accomodates approximately 3 g of 

sulfur. For fertilizers high in sulfur, such as ammonium 

sulfate with roughly 20 % S absolute, this corresponds to 

200 measurements. For a long lifetime of the EAS REDUCTOR, 

the recommended interval of exchanging the EAS PROFER is 

after every 150 measurements of sulfur containing samples.

Analytical performance
Long time tests were performed on the rapid N exceed 

and the rapid MAX N exceed to show the stability of 

measurements when analyzing typical fertilizers using 

EAS PROFER. Ammonium sulfate was used as the main 

material to represent common fertilizers containing 

sulfur. For fertilizers, ammonium sulfate has a relatively 

low nitrogen content (21.2 %) and a high sulfur content 

(24.3 %). Most fertilizers will be a mixture of (NH4)2SO4 and 

a compound containing more nitrogen and, therefore, will 

contain less sulfur.

The following measurement routine was run repeatedly on 

both instruments:

• 4 × blank

• 4 × 250 mg EDTA

• 2 × 250 mg aspartic acid

• 2 × 50/100 mg L-cystine

• 24 × 50/100 mg ammonium sulfate  

(+ 200 mg glucose as additive)

The measurement routine was repeated continuously for  

approximately the lifetime of one EAS REDUCTOR. For the 

rapid N exceed this was for a total of > 1600 measurements 

and for the rapid MAX N exceed the measurements were 

stopped at 1000 analyses.

The EAS PROFER tube was exchanged, as recommended, 

after every 150 measurements and it was used throughout 

the tests for all measurements. The daily factor was 

performed with ammonium sulfate on the rapid N exceed 

and with ethylenediaminetetraacetic acid (EDTA) on the 

rapid MAX N exceed. The absolute and relative standard 

deviations, SD and RSD, were calculated for all measured 

reference standard materials over the entire long time 

tests (see Table 1). The nitrogen content of the ammonium 

sulfate samples with time is shown in the Figures 1 and 2. 

Figure 1. Nitrogen content of ammonium sulfate analyzed 

during a long-term test on the rapid N exceed. 

Figure 2. Nitrogen content of ammonium sulfate analyzed 

during a long-term test on the rapid MAX N exceed. 



rapid N 
exceed

rapid MAX  
N exceed

ASPARTIC ACID SD
RSD [%]

0.11
1.01

0.03
0.31

L-CYSTINE SD
RSD [%]

0.11
0.94

0.11
0.99

AMMONIUM SULFATE SD
RSD [%]

0.15
0.73

0.16
0.74

The absolute and relative standard deviations of 

ammonium sulfate are similar for both instruments and 

equal to about 0.15 and 0.73, respectively. 

For aspartic acid and L-cystine RSD of ≤ 1 were obtained. 

The measurements of all reference materials, with and 

without sulfur, show very stable results over the long 

lifespan of the EAS REDUCTOR.

Testing common fertilizers
Typical fertilizers with nitrogen concentrations ranging from 

3 to 47 % were analyzed on both N/protein instruments 

using the EAS PROFER. The average nitrogen contents, 

calculated from 5 repeated measurements, analyzed by 

both instrument are listed in Table 2 and the standard 

deviations are shown in Figure 3. 

As sample sizes 50 mg and 100 mg were used for the 

rapid N exceed and rapid MAX N exceed, respectively. 

200 mg glucose was added to all samples to aid the 

combustion of nitrates. Ammonium sulfate was used for 

the determination of the daily factor.

Table 1. Stability of the nitrogen content measurements of 

all standards analyzed during the long time test.

Figure 3. Standard deviations of 5 repeated measurements 

attained for common fertilizers. 

NO. TYPE OF FERTILIZER
N [%]  

rapid N 
exceed

N [%] 
rapid MAX  
N exceed

1 urea 46.2 46.9

2 liquid organic fertilizer 2.8 2.8

3
ammonium sulfate and 

elemental S blend
11.9 11.5

4 blended turf fertilizer 27.3 27.3

5 pure ammonium sulfate 21.5 21.2

6
ammonium sulfate and 

organic blend
17.7 16.8

7
liquid ammonium 

thiosulfate
11.3 11.1

Table 2. List of measured fertilizers and the average value 

of 5 replicates.

The standard deviations attained for all measured 

fertilizer samples are < 0.2 %. The absolute nitrogen 

concentrations analyzed with both the rapid N exceed and 

rapid MAX N exceed agree well with one another. 
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Elementar – your partner for excellent elemental analysis
Elementar is the world leader in high performance analysis of organic and inorganic elements. 
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Summary
For profitable fertilizer analysis, both the rapid N exceed 

and the rapid MAX N exceed demonstrate reliable, high 

quality analytical performance with the EAS PROFER. 

Demanding fertilizer samples can be analyzed over a long 

period of time keeping maintenance of the instrument at 

its lowest. EAS PROFER ensures that no unwanted gases 

reach the reduction tube, leading to long a long lifetime of 

the EAS REDUCTOR. 

Additionally, due to the prefilled and easy to exchange 

EAS PROFER tubes, no unnecessary time is spent on 

emptying and refilling tubes.

The standard deviations achieved for fertilizers of 

repeated measurements on both the rapid N exceed 

and rapid MAX N exceed using the EAS PROFER make 

the instruments conform with multiple national and 

international standards and methods. 

Standards
Both the rapid N exceed and rapid MAX N exceed are 

compliant with the following national and international 

standards / methods related to fertilizer materials:

• AOAC official Method 993.13 

• DIN EN 13654-2

• DIN ISO 13878

• LUFA 3527

• ISO 20620 (in progress)


