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VISOCOLOR® reagent case for soil analysis

Safety instructions en
In accordance with GHS (Globally Harmonized System of Classification, Labeling and Packing of Chemicals) inner packings have 
to be labeled only with the symbol and the product identifier. Less hazardous substances / mixtures with signal word WARNING and 
flammable substances / mixtures up to 125 mL or 125 g have not to be labeled with H (Hazard) and P (Precautionary) statements. This 
easing of labeling is NOT valid for sensitizing substances. Components in solutions with a content of < 1 % are not specially declared, 
if they do not endanger in particular.
Corresponding MSDS (Material Safety Data Sheets) can be downloaded under www.mn-net.com/msds.

Reagent Volume Dangerous good CAS GHS symbol Hazard 
statements

Precautionary 
statements

CAL solution (1 x 1 L) –
CAL stock solution (1 x 100 mL) –
CaCl2 solution (1 x 1 L) –
CaCl2 stock solution (1 x 100 mL) Calcium chloride  

(10–20 %)
10035-04-8 WARNING

Ammonium-1 (2 x 30 mL) Sodium hydroxide  
solution (20–55 %)

1310-73-2 DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

Pyrophosphate solution (1 x 30 mL) –
Phosphate P-1 (1 x 30 mL) Ammonium heptamolyb-

date (1–5 %),  
Sulfuric acid (15–30 %)

12054-85-2,  
7664-93-9

DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

Phosphate P-2 (1 x 30 mL) Sodium disulfite  
(10–25 %)

7681-57-4 DANGER 318 280, 305+351+338, 310

Phosphate P-K (1 x 30 mL) Sulfuric acid (30–51 %) 7664-93-9 DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

pH 4–10 (1 x 30 mL) Ethanol (90–98 %),  
Phenolphtaleine (0–0,1 %)

64-17-5,  
77-09-8

DANGER

ECO Ammonium-1 (1 x 30 mL) Sodium hydroxide  
solution 5–20 %

1310-73-2 DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

ECO Ammonium-2 (1 x 6 mL) Ethanol (35–55 %)   
Thymol (5–10 %)

64-17-5,  
89-83-8  

DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

ECO Nitrate-1 (1 x 30 mL) Citric acid (10–20 %) 77-92-9 WARNING

ECO Phosphat-1 (1 x 25 mL) Sulfuric acid (5–15 %) 7664-93-9 WARNING

ECO Phosphat-2 (1 x 25 mL) Sodium disulfite(10–25 %) 7681-57-4 DANGER 318 P280, P305+351+338

ECO Potassium-1 (2 x 25 mL) Sodium hydroxide  
solution (2–5 %)

1310-73-2 DANGER 314 260, 280, 301+330+331, 
303+361+353, 304+340, 
305+351+338

ECO Potassium-2 (1 x 12 g) Sodium tetraphenylborate
(14–35 %)

143-66-8 WARNING

Test strips Dangerous good CAS GHS symbol Hazard 
statements

Precautionary 
statements

QUANTOFIX® Nitrate / Nitrite (100) –
QUANTOFIX® Ammonium (100) –
Hazard Statements
H314 Causes severe skin burns and eye damage.
H318 Causes severe eye damage.
Precautionary Statements
P260 Do not breathe vapors.
P280 Wear protective gloves / eye protection.
P301+330+331 IF SWALLOWED: rinse mouth. Do NOT induce vomiting.
P303+361+353 IF ON SKIN (or hair): Remove / Take off immediately all contaminated clothing. Rinse skin with water / shower.
P304+340 IF INHALED: Remove to fresh air and keep at rest in a position comfortable for breathing.
P305+351+338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue 

rinsing.
P310 Immediately call a POISON CENTER or doctor / physician
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1. VISOCOLOR® reagent case for soil analysis
This portable laboratory contains all reagents, instruments and 
accessories required for the preparation of soil extracts and the 
subsequent analysis of phosphate (P), potassium (K), ammo-
nium, nitrate, nitrite (N), soil structure and pH.
The complete case has been designed for rapid, convenient and 
reliable soil analysis, both in the lab or in the field. In addition to 
the variation for colorimetric evalution, the reagent case is also 
available with the compact photometer PF-3. Prior to the analy-
sis, the components of the soil sample must be converted into 
an aqueous form by extraction with calcium chloride solution or 
calcium-acetate-lactate solution. If required by national regula-
tions or geological conditions, the reagents and accessories can 
also be used together with extraction solutions other then those 
included in the case; in this case please observe dilution fac-
tors. The measurements are carried out either with colorimetric 
rapid tests or with easy to use test strips or photometric with the 
PF-3. These analytical methods provide a sufficient accuracy for 
rapid determination of nutrients in soil. In addition, the soil ex-
tracts can also be analyzed with NANOCOLOR®  photometers. 
NANOCOLOR® reagents and photometers are not supplied in 
this reagent case, but can be ordered separately.

1.1 Analysis options
Extraction solutions
• Soil extract A 

(for pH, ammonium, nitrite, nitrate):
 · 1 liter extraction solution A + 100 mL CaCl2 stock solution, 
sufficient for 110 soil samples

 · Refill pack REF 914 612 
3 x 100 mL CaCl2 stock solution,  
sufficient for 300 soil samples

• Soil extract B 
(for potassium and phosphorus):
 · 1 liter extraction solution B + 100 mL CAL stock solution, 
sufficient for 7 soil samples

 · Refill pack REF 914 614 
4 x 100 mL stock solution,  
sufficient for 10 soil samples

Individual parameters  Analysis REF
QUANTOFIX® Ammonium  100 refill pack  913 15
QUANTOFIX® Nitrate / Nitrite 100 refill pack   913 13
VISOCOLOR® ECO Ammonium 3 50  refill pack   931 208
VVISOCOLOR® ECO Nitrate 110  refill pack   931 241
VISOCOLOR® ECO Phosphate 80  refill pack   931 284
VISOCOLOR® ECO Potassium  60  refill pack   931 232
VISOCOLOR® HE pH  500  refill pack  920 174
VISOCOLOR® HE Phosphorus  100 refill pack   920 183

1.2 Content of the VISOCOLOR® reagent case for soil analy-
sis (REF 931 601)

The VISOCOLOR® reagent case for soil analysis includes the 
following:
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1.3 Content of the VISOCOLOR® reagent case for soil analy-
sis with PF-3 (REF 934 220)

The VISOCOLOR® reagent case for soil analysis with PF-3 in-
cludes the following:
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No. Item REF
1 Balance 914 651
2 Soil sieve 914 650
3 Extraction solution B (CAL solution) –
4 Extraction solution A (CaCl2 solution) –
5 Metal double spatula 916 94
6 Storage and squeeze bottle for distilled water 916 89
7 Funnels 80 mm diameter 914 657
8 Measuring cylinders 100 mL

914 655
9 Stands for measuring cylinders

10 Glass stamper (for sedimentation analysis) –
11 Syringe 1 mL with tip 914 662
12 Syringe 10 mL 914 660
13 Syringe 5 mL 914 661
14 Wide neck bottle 500 mL for soil samples 914 653
15 Shaking bottles 300 mL 914 654
16 Sample tube for potassium analysis 914 496
17 Beakers 250 mL for soil weighing 914 652
18 Plastic scoops 914 656
19 HE measuring tubes for pH and phosphorus 920 401
20 HE comparator block for pH and phosphorus 920 402
21 Folded filters MN 616 ¼ 532 018
22 Sedimentation tube 914 659
23 Test strips QUANTOFIX® Nitrate/Nitrite 913 13
24 Test strips QUANTOFIX® Ammonium 913 15
25 Measuring tube for potassium 914 444
26 pH-Fix 2.0–9.0 921 18
27 CAL stock solution 914 614
28 CaCl2 stock solution 914 612
29 Sample tube for ammonium 915 499
30 Measuring spoon for potassium analysis 914 663
31 Reagent Ammonium-1 913 15
32 Pyrophosphate solution 914 611
33 Reagent HE Phosphate P-1

920 18334 Reagent HE Phosphate P-2
35 Reagent HE Phosphate P-K
36 Reagent HE pH 4–10 920 074
37 Reagent ECO Potassium-1

920 032
38 Reagent ECO Potassium-2
39 Syringe tube –
40 Photometer PF-3, version E
41 Batteries for PF-3
42 Reagent ECO Ammonium-1

931 20843 Reagent ECO Ammonium-2
44 Reagent ECO Ammonium-3
45 Reagent ECO Nitrate-1

931 241
46 Reagent ECO Nitrate-2
47 Reagent ECO Potassium-1

931 232
48 Reagent ECO Potassium-2
49 Reagent ECO Phosphate-1

931 284
50 Reagent ECO Phosphate-2
51 Reaction tube 16 mm OD 916 80

48
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1.4 Working procedure

Sampling

Representative soil sample ~ 400 g

Screen non-dried soil Precisely weigh 200 g

100 g soil +  
100 mL extraction solution A

100 g soil +  
200 mL extraction solution A

Dry for 24 hours  
at ambient temperature

Stir for 2 min Shake for 5 min

Leave for 15 min Leave for 15 min Weigh back for moisture content

Filter with MN 616 ¼ Filter with MN 616 ¼ Screen (2 mm mesh)

Soil extract A Soil extract AF Soil density

visual determination:
pH 2–9; pH 4.9–10.0

(see 2.6, page 28)

photometric determination with PF-3
NO3

–; 20–500 mg N/kg
(see 3.3, page 32)

Sedimentation analysis

visual determination:
NO3

– (NO2
–); 2–125 mg N/kg

(see 2.7, page 29)

photometric determination with PF-3
NH4

+; 0.2–4.0 mg N/kg
(see 3.5, page 32)

10 g soil +  
200 mL extraction solution B

Shake for 5 min
visual determination:

NH4
+; 10–300 mg N/kg

(see 2.8, page 29)
Filter with MN 616 ¼

Soil extract B

visual determination:
PO4

3–; 10–200 mg P/kg
(see 2.10, page 30)

photometric determination  
with PF-3

PO4
3–; 20–500 mg P/kg

(see 3.7, page 33)

visual determination:
K+; 40–300 mg K/kg
(see 2.11, page 30)

photometric determination  
with PF-3

K+;40–300 mg K/kg
(see 3.8, page 34)

Calculation and correction for moisture content, area... 
(see 4, page 35)
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2. Soil analysis procedure
2.1 Sampling
Take several samples from various locations of the area to be 
examined and mix them. Do not take samples after prolonged 
or strong rainfall. Soil from arable land should be taken after the 
harvest and prior to fertilizing. Grassland can be analyzed in 
spring and winter or after each cut. The sampling depth is 10 cm 
for lawns and grassland, 15–30 cm for arable land and 30 cm for 
vegetable beds and shrub areas.
The samples can be taken with a spade; soil drills are required 
for examining the deeper layers of soil at depths of 30–60 cm and 
60–90 cm.
Prior to the analysis, remove all untypical parts such as stones, 
parts of plants and other items (glass, metal, pieces of plastic, 
etc.).
The sample is then weighed and dried, and the moisture content 
and density of the soil are determined (see 2.2, page 27, see 
2.4, page 27).

2.2 Weighing and determination of moisture content
1. Set up balance (1)
2. Place plastic beaker (17) on the balance pan
3. Tare to ZERO
4.  Weigh the required quantity of soil with the aid of the plastic 

scoop (18)
Determination of moisture content:
Weigh 200 g of the soil sample and spread evenly over one of 
the cardboard sheets (210 x 297 mm). Crush any large clumps 
of soil and dry in a well-ventilated room at room temperature for 
16–24 hours.
After drying, pour the soil sample back into the tared measuring 
beaker and establish its weight.
Calculation of the moisture content of the soil.
Weight of moist soil [g] – Weight of dry soil [g]

Weight of moist soil [g] x 100 = % soil 
moisture
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2.3 Sieving the soil sample
Prior to the preparation of the soil extracts and the determination 
the soil density and soil structure (sedimentation) of the sample 
is screened. The mesh width is 2 mm. This means that all par-
ticles larger than 2 mm are removed from the sample. Analytical 
values from screened samples provide improved comparability, 

as the accuracy and precision of the individual examination are 
increased.
Place the air-dry sample on the sieve (2) in portions, carefully 
crushing large clumps of earth beforehand. Screen the soil onto 
a clean cardboard sheet 210 x 297 mm. Discard the material re-
tained by the sieve. The material obtained in this manner is used 
to prepare the soil extracts.

210 x 297 mm

2

2.4 Determination of the soil density
Soils consist of grains of varying sizes and shapes. The specific 
weights of the constituent parts, and the pore volume result in the 
soil density (kg/dm3). We determine the soil density on the basis 
of the air-dry, screened soils.
Procedure:
Insert the 100 mL measuring cylinder (8) into the green plastic 
base (9). Place the cylinder onto the balance (1) and write down 
its weight. Take the cylinder off the balance and fill with sieved 
soil using the plastic shovel (18). Compact the soil by gently 
tapping the cylinder on a solid surface until the 100 mL mark is 
reached, or read the respective volume. If necessary, level the 
surface without exerting any pressure (in case the soil quantity is 
not sufficient, write down the respective volume). Place measur-
ing cylinder on the balance and read weight.
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Calculation:
D [  kg   ] =  A [g]

 dm3  V [mL]

A = Soil weight  D = Soil density  V = Volume
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2.5 Preparation of soil extract A
Soil extract A, which is prepared with extraction solution A (cal-
cium chloride solution, 0.0125 mol/dm3), is used to analyze pH 
value, ammonium, nitrite and nitrate.
Preparation of the extraction solution:
Using the plastic syringe (12), transfer 10 mL of the CaCl2 stock 
solution (28) into the bottle for extraction solution A (4) add 1 L of 
distilled water (6) and mix.

12 28 6
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®

MACHEREY-NAGEL 
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CaCl2-Vorratslösung
CaCl2 stock solution

Concentré CaCl2
Solución concentrada CaCl2

Neumann-Neander-Str. 6-8 · D-52355 Düren 

®

MACHEREY-NAGEL 
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Gebrauchslösung A
CaCl2-Lösung 

zur Bodenuntersuchung
Extraction solution A

CaCl2 solution 
for soil determination

Solution d’extraction A 
Solution CaCl2 pour 

la détermination de sol
Solución de extracción A 

Solución CaCl2 para 
la determinación de suelo

®

Neumann-Neander-Str. 6-8 · D-52355 Düren
MACHEREY-NAGEL

Destilliertes 
Wasser

Distilled water
Eau déstillée

Agua destilada

64

Preparation of the soil extract:
Soil extract A is produced from the non-dried soil sample. The 
soil sample should not be too wet and – if possible – it should 
be screened. Remove all coarse and untypical constituents. In 
a plastic beaker (17), weigh out 100 g of the soil sample, which 
was prepared as described above. Add 100 mL of extraction so-
lution A (4). Stir vigorously with the metal spatula (5) for 2 min, 
leave to stand for 15 min, while stirring again several times dur-
ing this period. 
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Place a funnel (7) on a 100 mL measuring cylinder (8), insert a 
folded filter MN 616 ¼ (21). Pour the suspension into the fold-
ed filter. If the filtrate is too cloudy at the beginning of filtration, 
pour it back into the filter. With certain soils, slight coloration or 
clouding is unavoidable. This will not affect the determinations 
described below. Should it prove impossible to filter particularly 
problematic soils due to high silt or clay content, we recommend 
the following procedure: Pour the suspension into the measuring 
cylinder, leave to stand for a prolonged period (e.g. overnight) 
and use the clear or slightly turbid supernatant for analysis (re-
move with syringe 10 mL, fitting the enclosed tube section (39) 
on the syringe (12) beforehand. Rinse syringe several times with 
water afterwards).

Filtrierpapiere • Filter Papers • Papiers Filtres • Papel de Filtro

www.mn-net.com

MN 616 ¼ · Ø 185 mm
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2.6 Determination of the pH value
The pH value is determined in soil extract A using colorimetry or 
pH indicator strips.
Procedure:
Insert the color disc pH 4.0–10.0 into the VISOCOLOR® HE com-
parator block (20). Fill both measuring glasses (19) up to the ring 
mark with soil extract A and place them in the comparator block 
(if the soil extract is colorless, the glass on the left can be filled 
with clear water). Add 4 drops of pH 4–10 (36) to the right glass, 
close and mix. Look through the glasses from above, compare 
the colors of the two glasses and turn the color disc until the col-
ors match. Read off the result from the marking on the front side 
of the comparator block. Intermediate values can be estimated. 
After use, rinse both round glasses thoroughly and close.

20
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VISOCOLOR HE    pH 4.0 –  10.0 
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920 374
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Neumann-Neander-Str. 6-8 · D-52355 Düren

MACHEREY-NAGEL 

®

pH 4–10
4  x
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Neumann-Neander-Str. 6-8 · D-52355 Düren

MACHEREY-NAGEL 1936

When pH values of less than 4.5 are measured, an additional 
measurement is carried out with pH-Fix 2.0–9.0 test strips (26).
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Fill a test tube with ring mark (29) with soil extract A to a height 
of approx. 3 cm, insert pH test strip in the sample. After 5 min, 
remove the test strip and compare with the color scale, read off 
pH value.
Note: For measurements with an electrometric pH meter, a 
special soil extract A is prepared in the ratio 2 + 5, e.g. 20 g 
soil + 50 mL extraction solution A. You may also use soil extract 
AF (see 3.1, page 31).

5 mL

www.mn-net.com
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5.5

pH-Fix 2.0–9.0
100 farbfixierte Indikatorstäbchen für viele Anwendungen
100 color-fixed indicator strips for multiple applications

auch geeignet für die pH-Bestimmung von Magensaft
also suitable for the pH determination of gastric juice

Normale Anwendung: Eintauchen – ablesen! Bei schwach ge-
pufferten Lösungen Stäbchen längere Zeit (1–15 min) eintauchen.
General use: Dip in – read off! If solution is weakly buffered leave 
test strip in solution for a longer time (1–15 min).
                                                              

➁\EXP  2015-06LOT 18B116

REF
921 18

A011554 / Rev. 2012-04

4 °C
30 °C

26 29

2.7 Determination of nitrate and nitrite
The nitrate / nitrite concentration is determined in soil extract A 
using QUANTOFIX® Nitrate / Nitrite test strips (23).
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Procedure:
Dip the test strip in soil extract A for approx. 1 s. After 60 s, com-
pare the test field against the color scale. If nitrate or nitrite are 
present, the test field turns pink.
The outer test field (at the end of the stick) indicates the nitrate 
content, the inner test field indicates the nitrite content.
Please note: Reclose the package tightly immediately after use. 
Do not touch the test fields with fingers.
Calculation of results: 
Read off result of nitrate in mg/L NO3 and multiply with 0.23 to 
receive the result in mg/kg N.
e.g. 100 mg/L NO3 x 0.23 = 23.0 mg/kg N
Read off result of nitrite in mg/L NO2 and multiply with 0.30 to 
receive the result in mg/kg N.

2.8 Determination of ammonium
The ammonium nitrogen content is determined in soil extract A 
using QUANTOFIX® Ammonium test strips (24).
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Procedure:
Fill the test tube (29) with soil extract A up to the 5 mL mark. Add 
10 drops of NH4

+-1 (31) and swirl carefully. Dip the test strip in 
the prepared test solution for 5 s. Compare test field with color 
scale, read off measured value. If ammonium is present, the test 
paper turns brown.
Close ammonium vial immediately after removing the test strip. 
Do not touch the test field with fingers.
Calculation of results:
Read off result of ammonium in mg/L NH4 and multiply with 0.78 
to receive the result in mg/kg N.
e.g. 100 mg/L NH4 x 0.78 = 78 mg/kg N

2.9 Preparation of soil extract B
Soil extract B, which is prepared with extraction solution B (CAL 
solution = calcium acetate lactate, 0.05 mol/dm3), is used to ana-
lyze phosphorus and potassium.
Preparation of the extraction solution:
Pour 100 mL of the CAL stock solution (27) into the bottle for 
extraction solution B (3), add 0.4 L of distilled water (6) and mix 
(or mix 2 x 100 mL CAL stock solution (refill) with 800 mL dist. 
water).
Note: Should flocs or precipitates occur in the extraction solution 
B, the solution is to be discarded. Rinse the bottle several times 
with hot water and prepare fresh solution.
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Preparation of the soil extract:
Normally, the soil should be dried at 105 °C for the purpose of re-
moving the soil water. However, since a drying oven will rarely be 
available, it is sufficient to dry the soil overnight at room tempera-
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ture. Weigh out 10 g of the air-dried, screened soil in a shaking 
bottle (15). Add 200 mL of extraction solution B with the aid of the 
measuring cylinder (8) and close shaking bottle. Shake bottle vig-
orously for 5 min, allow solid matter to settle briefly. Place plastic 
funnel (7) in a 100 mL measuring cylinder (8), insert a folded filter 
MN 616 ¼ (21). Filter suspension. If the solution is initially turbid, 
pour it back into the folded filter. A slightly yellow inherent color of 
soil extract B will not affect the following analysis.
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2.10 Determination of phosphorus
Phosphorus analysis is carried out with a colorimetric test kit or 
photometric under use of the kit VISOCOLOR® ECO Phosphate 
(see 3.7).
Procedure:
Place two measuring tubes (19) in the comparator block (20), 
insert color disc. With the aid of the 1 mL plastic syringe (11) 
transfer 1.6 mL of soil extract B into each of the measuring tubes 
and fill to marking line with distilled water. Add 6 drops of P-1 (33) 
to the right glass, mix. Add 6 drops of P-2 (34) to the right glass, 
mix. Add 6 drops of P-K (35) to the left glass, mix.
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After 10 min: look through the glasses from above, compare the 
colors of the two glasses and turn the color disc until the colors 
match. Read off the measurement value from the marking on the 
front side of the comparator block. Intermediate values can be 
estimated.
After use, rinse thoroughly and close. Do not use any rinsing 
agent containing phosphate to clean the measuring tubes.
Calculation of results: 
Read off result of phosphorus in mg/100 g P and multiply with 
10 to receive the result in mg/kg P.
e.g. 6 mg/100 g P x 10 = 60 mg/kg P

2.11 Determination of potassium
Potassium is analyzed nephelometrically, i.e. the turbidity caused 
by the potassium is measured. The turbidity measurement can 
be done as described below visual or photometric (see 3.8)
Procedure:
Fill a clean sample tube for potassium (16) with soil extract B 
up to the ring mark (16.8 mL). Add 15 drops of K-1 (37) to the 
sample tube, close and mix. Add a flat measuring spoon (30) of 
K-2 (38) to the sample tube, close and shake, not too vigorously, 
for approx. 30 s (no reagent residues should be visible at the bot-
tom of the sample tube after shaking).
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Pour the liquid from the sample tube into the potassium measur-
ing tube (25) until the black cross at the bottom of the measuring 
tube becomes invisible (when looking into the tube from above).
Read the potassium content from the scale of the measuring 
tube (meniscus bottom edge).
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Calculation of results:
Read off result of potassium in mg/L K and multiply with 20 to 
receive the result in mg/kg K.
e.g. 3 mg/L K x 20 = 60 mg/kg K
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Forest sedimentation analysis according to KRUEDENER

2.12 Determination of soil type (sedimentation analysis)
Procedure:
A soil sample is crumbled with the fingers in the screen and 
coarse contents (stones, etc.) are removed. The crushed sample 
is placed in the test glass (22) and compressed a little with the 
glass stamper (10) There must be sufficient soil in the test glass 
to reach the E mark. If necessary, the test glass must be knocked 
several times in the flat of the hand. The glass is then filled with 
water up to the F mark below the top of the glass. The addition 
of 10 drops of pyrophosphate solution (32) prevents flocculation 
of the clay particles. 
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The glass is closed with the screw cap and shaken thorough-
ly until soil and water are evenly dispersed. When very loamy 
soils are involved, the samples are first of all “softened” and then 
shaken thoroughly. Shaking is then stopped suddenly and the 
test glass is positioned vertically.
After 18 s, the sand particles have sedimented; the height of the 
sand fraction will have reached one of the lower 4 marks after 
these 18 s. Read off the identification letter and refer to the table 
above to establish the soil type.
The closed test glasses can be checked again after a few days 
(particularly when heavy soils are involved), when the clay frac-
tions have also settled. The separation of all the fractions in the 
glass is then to be seen very clearly. In this case, the volume 
ratio of the fractions “sand” and “elutriatable matter” can also be 
determined more accurately.
Example: Filling height = E after 18 s = A mark
Evaluation: Sand: < 40 % 
 Elutriatable matter: > 60 % 
 Soil type: Clay

Classification of soil types according to the German soil es-
timation regulation [3] [6]

Mark Sand (%) Soil type
E 100–91 Sand
D 90–87 Slightly loamy sand
C 86–82 Loamy Sand

81–77 Very loamy sand
B 76–71 Sandy loam

70–54 Loam
A 55–40 Heavy loam

40– 0 Clay

3. Procedure for photometric soil analysis
The VISOCOLOR® reagent case fully satisfies the requirements 
for rapid determination of nutrient supply and fertilizer require-
ment. Together with the VISOCOLOR® test kits the reagent 
case with PF-3 provides with quick and user-independent in-
formation on soil samples. For more extensive investigations, 
there is the possibility to use the PF-3 in combination with the 
NANOCOLOR® system. 
The following chapters describe the preparation of soil extracts 
and the determination of ammonium, nitrate, potassium and 
phosphate with the PF-3. Further they give information about the 
use of other NANOCOLOR® photometers and NANOCOLOR® 
test kits*.

3.1 Preparation of soil extract AF
Soil extract AF, which is prepared with extraction solution A (cal-
cium chloride solution, 0.0125 mol/dm3, see 2.5, page 28 ) is 
used to analyze pH value, ammonium, nitrite and nitrate. The 
composition of this soil extract differs from soil extract A.
Procedure:
Soil extract AF is produced from the non-dried soil sample, but 
it should not be too wet and it should, if possible, be screened. 
Remove all coarse and untypical constituents. Weigh out 100 g 
of the soil sample prepared in this manner in a shaking bottle. 
Add 200 mL of the extraction solution A with the aid of the mea-
suring cylinder. Close shaking bottle. Shake bottle vigorously for 
5 min, allow solid matter to settle briefly. Place plastic funnel in 
a measuring cylinder 100 mL, insert an MN 616 ¼ folded filter. 
Filter suspension. If the solution is initially cloudy, pour it back 
into the folded filter.
Filtrate = soil extract AF

3.2 Determination of pH value
The pH value is determined in soil extract AF using colorimetry 
or pH indicator strips, a photometric determination of the soil pH 
is not possible.
Procedure:
Insert the pH 4.0–10.0 color disc in the VISOCOLOR® HE com-
parator block. Fill both measuring glasses up to the ring mark 
with soil extract AF and place them in the comparator (if the soil 
extract is colorless, the glass on the left can be filled with clear 
water). Add 4 drops of pH 4–10 to the right glass, close and mix. 
Look through the glasses from above, compare the colors of the 
two glasses and turn the color disc until the colors match. Read 
off the result from the marking on the front side of the compara-
tor block. Intermediate values can be estimated. After use, rinse 
both round glasses thoroughly and close.
When pH values of less than 4.5 are measured, an additional 
measurement is carried out with pH-Fix 2.0–9.0 test strips.
Fill a test tube with ring mark with soil extract AF to a height of ap-
prox. 3 cm, insert pH test strip in the sample. After 5 min, remove 
the test strip and compare with the color scale, read off pH value.

* The preprogrammed submethods (mg/kg and mg/100 g) for soil analysis in our NANOCOLOR® 
photometers account for all steps and dilutions in the sample preparation during the calculation of 
the measurement result and therefore only give reliable results using the methods and prepara-
tion steps described in this handbook. The amendments CAL (calcium acetate lactate) and AF 
(Soil extract AF) in the submethod names refer to the extraction solutions to be used. In case of 
changing the procedure, we recommend to use the submethod with the unit mg/L and a conver-
sion to the desired unit for soil analysis by accounting for dilutions manually.
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3.3 Photometric determination of nitrate
Procedure with PF-3:
Measurement of nitrate nitrogen with reagent set VISOCOLOR® 
ECO nitrate and the PF-3:
Zero measurement with sample. Rinse test tube (51) and add 
5 mL water sample using the plastic syringe (13). Add 5 drops 
NO3-1 (45) seal the glass and shake. Add 1 level measuring 
spoon of NO3-2 (46), seal the glass and shake well for 1 min. 
Clean outside of test tube and measure after 5 min with the PF-3 
(40).
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Preprogrammed submethods:
Wavelength:   450 nm
Method 5411 1.0–14.0 mg/L NO3-N
Method 5412 4–60 mg/L NO3

–

Method 5416 2–28 mg N/kg soil
Measurement of nitrate nitrogen with reagent set NANOCOLOR® 
Nitrate 50 (REF 985 064) and the PF-3:
Follow the instructions enclosed in the reagent set. In case of col-
ored or turbid solutions prepare a blank value by adding 0.5 mL 
soil extract AF and 0.5 mL dist. water to a test tube. 
Preprogrammed submethods:
Wavelength:  365 nm
Method 0641  0.3–22.0 mg/L NO3-N
Method 0642  2–100 mg/L NO3

–

Method 0644  1–44 mg N/kg soil
Procedure with further NANOCOLOR® photometers
Measurement of nitrate nitrogen with reagent set NANOCOLOR®  
Nitrate 50 (REF 985 064):
Follow the instructions enclosed in the reagent set. In case of 
colored or turbid solutions prepare a correction value by adding 
0.5 mL soil extract AF and 0.5 mL dist. water to an empty test 
tube and use the correction value function in the NANOCOLOR® 
photometer (see manual).
Preprogrammed NANOCOLOR® photometers
NANOCOLOR® UV/VIS, VIS, 500 D, 400 D, 300 D, 250 D, PF-12
Wavelength  365 / 385 nm
Method  (0)644 1–44 mg N/kg soil
Method  (0)645 4.5–200 kg N/ha soil
Other photometers 
Wavelength  365 / 385 nm
Multiply displayed result in mg/L with 2:
 1–44 mg N/kg soil
Multiply displayed result in mg/L with 9:
 4.5–200 kg N/ha soil

3.4 Photometric determination of nitrite
Measurement of nitrite nitrogen with reagent set NANOCOLOR® 
Nitrite 2 (REF 985 068):
Follow the instructions enclosed in the reagent set.
Preprogrammed photometers
NANOCOLOR® UV/VIS, VIS, 500 D, 400 D, 300 D, 250 D, PF-12
Wavelength 540 nm 
Method (0)683 0.02–0.9 mg N/kg soil
Other photometers
Wavelength 540 nm 
Multiply displayed result in mg/L N with 2: 
 0.02–0.9 mg N/kg soil

3.5 Photometric determination of ammonium
Procedure with PF-3:
Measurement of ammonium with reagent set VISOCOLOR® 
ECO Ammonium 3 and the PF-3:
Zero measurement with sample. Rinse test tube (51) and add 
5 mL water sample using the plastic syringe (13). Add 10 drops 
NH4-1 (42) seal the glass and shake. Add 1 level measuring 
spoon of NH4-2 (43) seal the glass and shake the mixture until 
the powder has dissolved. Wait for 5 min. Add 4 drops NH4-3 
(44). Seal the glass and shake. Clean outside of test tube and 
measure after 5 min with the PF-3 (40).
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Preprogrammed submethods:
Wavelength:   660 nm
Method 5081 0.1–2.0 mg/L NH4-N
Method 5082 0.1–2.5 mg/L NH4
Method 5086 0.2–4.0 mg N/kg soil
Measurement of ammonium nitrogen with the reagent sets 
NANOCOLOR® Ammonium 3 / 10 / 50 (REF 985 003 / 985 004 / 
985 005) and the PF-3:
Follow the instructions enclosed in the reagent set. If soil extract 
AF is turbid, it must be filtered with a 0.45 μm membrane filter 
(REF 916 50) prior to analysis. The selection of the test depends 
on the ammonium content to be expected. For higher contents, 
use the test 0-05, for lower levels test 0-04. 
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Preprogrammed submethods:
Wavelength:  660 nm
Method 0031  0.04–2.30 mg/L NH4-N
Method 0032  0.05–3.00 mg/L NH4
Method 0036  0.08–4.60 mg N/kg soil
Method 0041  0.2–8.0 mg/L NH4-N
Method 0042  0.2–10.0 mg/L NH4
Method 0046  0.4–16.0 mg N/kg soil
Method 0051  1.0–40.0 mg/L NH4-N
Method 0052  1.0–50.0 mg/L NH4
Method 0056  2.0–80.0 mg N/kg soil
Procedure with further NANOCOLOR® photometers
Measurement of ammonium nitrogen with the reagent sets 
NANOCOLOR® Ammonium 10 / 50 (REF 985 004 / 985 005):
Follow the instructions enclosed in the reagent set. If soil extract 
AF is turbid, it must be filtered with a 0.45 μm membrane filter 
(REF 916 50) prior to analysis. The selection of the test depends 
on the ammonium content to be expected. For higher contents, 
use the test 0-05, for lower levels test 0-04. 
Preprogrammed NANOCOLOR® photometers
NANOCOLOR® UV/VIS, VIS, 500 D, 400 D, 300 D, 250 D, PF-12
Wavelength 690 nm 
Test 0-04 Method (0)046 0,4–16 mg N/kg soil 
 Method (0)047 1.8–72 kg N/ha soil 
Test 0-05 Method 0056 (bar-code reading photometers) or 
 048 2–80 mg N/kg soil 
 Method 0057 (bar-code reading photometers) or  
 049 9–360 kg N/ha soil
Other photometers
Wavelength 690 nm 
Test 0-04 Multiply displayed result in mg/L with 2: 
 0.4–16 mg N/kg soil 
Test 0-05 Multiply displayed result in mg/L with 2: 
 2–80 mg N/kg soil

3.6 Preparation of soil extract B
Soil extract B, which is prepared with extraction solution B (CAL 
solution = calcium acetate lactate, 0.05 mol/dm3), is used to ana-
lyze phosphorus and potassium.
Preparation of the extraction solution:
Pour 2 x 100 mL of the CAL stock solution into the bottle for ex-
traction solution B, add 0.8 L of distilled water and mix (or mix 
100 mL CAL stock solution with 400 mL distilled water).
Note: Should flocs or precipitates occur in the extraction solution 
B, the solution is to be discarded. Rinse the bottle several times 
with hot water and prepare fresh solution. 
Preparation of the soil extract:
Normally, the soil should be dried at 105 °C for the purpose of 
removing the soil water. However, since a drying oven will rarely 
be available, it is sufficient to dry the soil overnight at room tem-
perature. Weigh out 10 g of the air-dried, screened soil in a shak-
ing bottle. Add 200 mL of extraction solution B with the aid of the 
measuring cylinder, close shaking bottle. Shake bottle vigorously 
for 5 min, allow solid matter to settle briefly. Place plastic funnel 
in a 100 mL measuring cylinder, insert a folded filter MN 616 ¼. 
Filter suspension. If the solution is initially turbid, pour it back into 
the folded filter. A slightly yellow inherent color of soil extract B 
will not affect the following analysis.

3.7 Photometric determination of phosphorus
Procedure with PF-3:
Measurement of phosphorus with reagent set VISOCOLOR® 
ECO Phosphate and the PF-3:
The use of the VISOCOLOR® ECO Phosphate test kit needs 
for a dilution of extract B (1+4). Zero measurement with sample. 
Rinse test tube (51) and add 5 mL water sample using the plastic 
syringe (13). Add 6 drops PO4-1 (49), seal the glass and shake. 
Add 6 drops PO4-2 (50), seal the glass and shake. Clean outside 
of test tube and measure after 10 min with the PF-3 (40).
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Preprogrammed submethods:
Wavelength:  660 nm
Method 5841  0.2–5.0 mg/L PO4-P*
Method 5842  0.6–15.0 mg/L PO4*
Method 5847  5–115 mg/100g P2O5
Method 5849  20–500 mg P/kg soil
Measurement of phosphorus with reagent set NANOCOLOR® 
Phosphate 5 / 15 (REF 985 081 / 985 080) and the PF-3:
Follow the instructions enclosed in the reagent set.
Preprogrammed submethods
Wavelength:  660 nm
Method 0801  0.30–15.00 mg/L P (total-Phosphate)
Method 0802  1.0–45.0 mg/L PO4 (total-Phosphate)
Method 0803  0.7–34.5 mg/L P2O5 (total-Phosphate)
Method 0804  0.7–34.5 mg/L P2O5 (ortho-Phosphate)
Method 0805  0.30–15.00 mg/L PO4–P (ortho-Phosphate)
Method 0806  1.0–45.0 mg/L PO4

3– (ortho-Phosphate)
Method 0807  1.4–69.0 mg/100g P2O5 (CAL)
Method 0808  60–1560 kg/ha (CAL)
Method 0809  6–300 mg P/kg soil (CAL)
Method 0811  0.20–5.00 mg/L P
Method 0812  0.5–15.0 mg/L PO4

3–

Method 0815  0.20–5.00 mg/L PO4-P (ortho-Phosphate)
Method 0816  0.5–15.0 mg/L PO4

3– (ortho-Phosphate)
Method 0817  0.9–23.0 mg/100 g P2O5 (CAL)
Method 0819  4–100 mg P/kg soil (CAL)

*In case of using this submethods for soil analysis, the dilution has to be corrected manually. 
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Procedure with further NANOCOLOR® photometers
Messung des Phosphors mit dem Reagenziensatz 
NANOCOLOR® Phosphate 15 (985 080):
Follow the instructions enclosed in the reagent set.
Preprogrammed NANOCOLOR® photometers
NANOCOLOR® UV/VIS, VIS, 500 D, 400 D, 300 D, 250 D, PF-12
Wavelength 690 nm 
Method (0)807 1.4–69 mg P2O5/100 g soil 
Multiply displayed result with 4.3:  
 6–300 mg P/kg soil) 
Method (0)808 60–1560 kg P2O5/ha soil
Other photometers
Wavelength 690 nm 
Multiply displayed result in mg/L with 46:  
 14–690 mg P2O5/kg soil 
Multiply displayed result in mg/L with 20: 
 6–300 mg P/kg soil

3.8 Photometric determination of potassium
Procedure with PF-3:
Measurement of potassium with reagent set VISOCOLOR® ECO 
Potassium and the PF-3:
Zero measurement with sample. Rinse test tube (51) and add 
10 mL water sample using the plastic syringe (13). Add 15 drops 
K-1 (47) seal the glass and shake. Add 1 level measuring spoon 
of K-2 (48) seal the glass and shake the mixture until the powder 
has dissolved. Seal the glass and shake constantly for 30 s until 
the powder has dissolved. Clean outside of test tube and mea-
sure with the PF-3 (40).
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Preprogrammed submethods:
Wavelength:  660 nm
Method 5321  2–15 mg/L K soil
Method 5326  40–300 mg K/kg soil
Method 5327  5–36 mg/100 g K2O
Measurement of potassium with reagent set NANOCOLOR® 
Potassium 50 (REF 985 045):
Follow the instructions enclosed in the reagent set.
Preprogrammed submethods
Wavelength: 660 nm
Method 0451  2–50 mg/L K
Method 0456  40–1000 mg K/kg soil
Method 0457  5–120 mg/100 g K2O

Preprogrammed NANOCOLOR® photometers
NANOCOLOR® UV/VIS, VIS, 500 D, 400 D, 300 D, 250 D, PF-12
Wavelength 690 nm 
Method (0)452 5–120 mg K2O/100 g soil 
Multiply displayed result with 8.3: 
 40–1000 mg K/kg soil
Other photometers
Wavelength 690 nm 
Multiply displayed result in mg/L with 24:  
 50–1200 mg K2O/kg soil 
Multiply displayed result in mg/L with 20: 
 40–1000 mg K/kg soil
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4. Calculation and correction of results
4.1 Correction of moisture content
Nutrient contents of soils can only be compared and evaluated if they relate to the same original condition of the soil with regard to 
its water content.
Soil extract A and AF are produced from the non-dried soil sample, since several parameters may alter substantially during drying. For 
rapid analysis soil extract B can also be produced from the non dried soil sample. As the moisture content of a sample may differ, to 
get comparable results, the moisture content of the soil must be taken into account for all measured values from moist soil samples 
(except pH value). The moisture content can be taken into account by multiplying the measured values in mg/kg by a moisture factor 
according to the following tables.
The factor depends on the moisture content as determined in accordance to chapter 2.2.
Calculation: Measured value in mg/kg x moisture factor = corrected result

Factors for correction of soil moisture

CaCl2
Soil extract A Mixing ratio 1 + 1
Moisture content in % (see 2.2, page 27) 2 4 6 8 10 12 14 16 18 20 22 24 26
Factor 1.04 1.08 1.13 1.17 1.22 1.27 1.33 1.38 1.44 1.50 1.56 1.63 1.70

CAL
Soil extract B Mixing ratio 1 + 20
Moisture content in % (see 2.2, page 27) 2 4 6 8 10 12 14 16 18 20 22 24 26
Factor 1.02 1.04 1.06 1.09 1.12 1.14 1.17 1.20 1.23 1.26 1.30 1.33 1.37

CaCl2
Soil extract AF Mixing ratio 1 + 2
Moisture content in % (see 2.2, page 27) 2 4 6 8 10 12 14 16 18 20 22 24 26
Factor 1.03 1.06 1.10 1.13 1.17 1.20 1.24 1.29 1.33 1.38 1.42 1.47 1.53

Example:
Moisture content: 16 % 
Measured value: 34.5 mg/kg N 
Factor from table: 1.38
Corrected result: 34.5 mg/kg N x 1.38 = 47.6 mg/kg N

4.2 Calculation referring to areas
If the nutrient content per investigated area is of interest, it can be calculated from the concentration per kg (either with or without 
moisture correction). For this purpose the size of the area must be known and a reasonable layer thickness must be defined (see 2.1, 
page 27).
Calculation:  M x d x f x D x CF = R

M = Measured / corrected value [mg/kg] 
d = Thickness of layer [m] 
f = Area [m2] 
D = Soil density [kg/dm3] 
CF = Correction factor [0.001 kg dm3/m3 mg] 
R = Corrected result [kg]

Example 1:
M = 47,6 mg/kg N 
d = 0.1 m 
f = 100 m x 100 m (= 1 ha) 
D = 1.5 kg/dm3

Content per area 
47.6 mg/kg N x 0.1 m x 100 m x 100 m 
x 1.5 kg/dm3 x 0.001 kg dm3/m3 mg = 71 kg N

Example 2:
M = 120 mg/kg P 
d = 0.3 m 
f = 100 m x 25 m (= 1 Morgen) 
D = 1.3 kg/dm3

Content per area 
120 mg/kg P x 0.3 m x 100 m x 25 m 
x 1.3 kg/dm3 x 0.001 kg dm3/m3 mg = 117 kg P

4.3 Conversion into different dimensions
P (phosphorus): mg/kg P → mg/kg P2O5 f = 2.3 
 mg/kg P2O5 → mg/kg P f = 0.43
K (potassium): mg/kg K → mg/kg K2O f = 1.2 
 mg/kg K2O → mg/kg K f = 0.83



MACHEREY-NAGEL
Your competent partner in analytical chemistry

Filtration Rapid Tests Water Analysis Chromatography Bioanalysis

Tradition and Modernity – 100 years experience
• Worldwide operating German company (founded 1911)
• Subsidiaries in France, Switzerland and USA
• Distributors in over 150 countries
• Development, production and sales of special products for water, environmental and food analysis, for biotechnology, 

chemical and pharmaceutical industry and medical diagnostics

Investment in the future – 
New building in Düren for Research & Development, production and warehouse

Service
• Technical support by our Customer Service Center
• Product-specifi c quality certifi cates and Material Safety Data Sheets
• Customized special products
• Easy ordering and short delivery times
• Large number of catalogs, fl yer and product information – of course free of charge

Contact
Technical support and customer service 
Filtration, Rapid Tests, Water Analysis: +49 24 21 969-161 
 +49 24 21 969-138 
 +49 24 21 969-190 
 +49 24 21 969-174 
 +49 24 21 969-340 
 +49 24 21 969-187 
    csc@mn-net.com

Your local distributor:

www.mn-net.com

www.mn-net.comMACHEREY-NAGEL GmbH & Co. KG · Neumann-Neander-Str. 6–8 · 52355 Düren · Germany
France:
MACHEREY-NAGEL EURL
Tel.: +33 388 68 22 68
Fax: +33 388 51 76 88
E-mail: sales-fr@mn-net.com

Switzerland:
MACHEREY-NAGEL AG
Tel.: +41 62 388 55 00
Fax: +41 62 388 55 05
E-mail: sales-ch@mn-net.com

Germany
and international:
Tel.: +49 24 21 969-0
Fax: +49 24 21 969-199
E-mail: info@mn-net.com

MACHEREY-NAGEL

EN ISO 9001: 2008
CERTIFIED

G
A 

VI
SO

 B
od

en
ko

ffe
r /

 A
01

16
43

 / 0
34

0.
1


