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& Yara Sluiskil B.V.

YARA

GRANULATED CALCIUM AMMONIUM NITRATE
27 % N

EC FERTILIZER
Product code : PA269G000

Stabilized product, chemically treated with an organic coating agent.

Chemical analysis

- Total nitrogen 27.0+0,8 %
of which: nitric nitrogen 13.5 %
ammoniacal nitrogen 135 %

- Filler: dolomite approx. 20 %
- Magnesium oxide (MgO) soluble in mineral acid 4 %
- Calcium oxide (CaO) soluble in mineral acid 6 %
- Total moisture (K.F.) <05 %

Physical properties

- Average diameter approx. 3.6 mm

- Fraction finer than 1.6 mm max. 1 %

- Fineness of dolomite approx. 50 % finer than 25 pm

- Bulk density: loose (ISO 3944) 975 ¢/l (typical value)
tapped (1ISO 5311) 1025 g/l (typical value)

When properly handled, the product will be free flowing at the point of arrival.
All percentages are by weight.

Revision : C
Date : 2007-02-06
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& Yara Sluiskil B.V.

YARA

GEGRANULEERDE AMMONIUMNITRAAT
33.5% N

EG MESTSTOF
Product code : PA107G000

Gestabiliseerd product, behandeld met een organische coating.

Chemische samenstelling

- Totaal stikstofgehalte 335+£06 %
waarvan: nitraatstikstof 16.9 %
ammoniumstikstof 16.6 %
- Chloride max. 0.02 %
- pH (10 % oplossing) min. 4.5
- Brandbare bestanddelen (als C) max.0.2 %
- Vulstof: dolomiet ca. 3 %
- Additief: Mg(NO3)2 min. 2 %
- Vrij vocht (AOAC-1984-2.015) <0.1 %

Fysische eigenschappen

- Detonatiegevoeligheid (EC 2003/2003) kan niet detoneren

- Olieretentie (EC 2003/2003) <4 %

- Gemiddelde diameter ca. 3.6 mm

- Fractie fijner dan 1.6 mm max. 1 %

- Litergewicht:  zonder trillen (ISO 3944) 1000 g/l (typische waarde)
trillen (1SO 5311) 1050 g/l (typische waarde)

Het product zal bij een correcte behandeling 'free flowing' zijn bij aankomst.
De percentages zijn gewichtsverhoudingen.

Revisie : D
Datum : 17-12-2012
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& Yara Sluiskil B.V.

YARA

GRANULATED MAGNESIUM AMMONIUM NITRATE
21 % N

EC FERTILIZER
Product code : PA20CG000

Stabilized product, chemically treated with an organic coating agent.

Chemical analysis

- Total nitrogen 21.0+0,8 %
of which: nitric nitrogen 10.7 %
ammoniacal nitrogen 10.3 %

- Filler: dolomite approx. 38 %
- Magnesium oxide (MgO) soluble in mineral acid 75 %
- Calcium oxide (CaO) soluble in mineral acid 11 %
- Free moisture (AOAC-1984-2.015) <0.1 %

Physical properties

- Average diameter approx. 3.6 mm
- Fraction finer than 1.6 mm max. 1 %
- Fineness of dolomite approx. 50 % finer than 25 pum
- Bulk density:  loose (1SO 3944) 1125 g/l (typical value)
tapped (1SO 5311) 1190 g/l (typical value)

When properly handled, the product will be free flowing at the point of arrival.
All percentages are by weight.

Revision : B
Date : 2004-04-26






image6.emf
Bijlage 05 Sulfan 24  15.pdf


Bijlage 05 Sulfan 24 15.pdf
Pagina:1vanl

& Yara Sluiskil B.V.
YARA
Hydro SulfanTM 24 9% N - 15 % SO3

EG MESTSTOF
Produktcode : PA2132000

ZWAVELHOUDENDE MESTSTOF
OP BASIS VAN AMMONIUMNITRAAT EN GIPS

Gestabiliseerd product, behandeld met een organische coating.

Chemische samenstelling

- Totaal stikstofgehalte 23.2-24.4%
- waarvan: nitraatstikstof 116-122%

ammoniumstikstof 11.6-122%
- Totaal S 6.0x04 %
- Totaal SO3 15.0+09 %
- Totaal CaO, oplosbaar in mineraal zuur 10.7 %
- Totaal vocht (K.F.) max 0.5 %

Fysische eigenschappen

- Gemiddelde diameter ca. 3.4 mm

- Fractie kleiner dan 1.6 mm max. 1 %

- Litergewicht:  zonder trillen (ISO 3944) 1050 g/l (typische waarde)
trillen (1ISO 5311) 1100 g/l (typische waarde)

Het product zal bij een correcte handeling 'free flowing' zijn bij aankomst.
De percentages zijn gewichtsverhoudingen.

Revisie : B
Datum : 2004-04-26
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& Yara Sluiskil B.V.

YARA

Axan TM 2704 N-3.7% S

EC FERTILIZER
Product code : PA26A1000

AMMONIUM NITRATE BASED SULFUR CONTAINING FERTILIZER
WITH GYPSUM AS SULFUR SOURCE

Stabilized product, chemically treated with an organic coating agent.

Chemical analysis

- Total nitrogen 27.0+0.8 %
- of which: nitric nitrogen 13.5 %

ammoniacal nitrogen 135 %
- Total S 37x04 %
- Total SO3 9.2£09 %
- Total CaO, soluble in mineral acid 7.4 %
- Chloride max 0.02 %
- Organic substances (as carbon) max 0.2 %
- Total moisture (K.F.) max 0.5 %

Physical properties

- Resistance to detonation according to

EC standards (87/94/EEC) cannot detonate
- Oil retention (87/94/EEC) <4 %
- Average diameter approx 3.4 mm
- Fraction finer than 1.6 mm max. 1 %
- Bulk density:  loose (1SO 3944) 1010 g/l (typical value)
tapped (1ISO 5311) 1070 g/l (typical value)

When properly handled, the product will be free flowing at the point of arrival.
All percentages are by weight.

Revision : E
Date : 2012-09-18
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/Yara Sluiskil B.V. R

Mr Paul de Bakker
Industrieweg 10 Sluiskil
NL-4541HJ Terneuzen

16-DSS-0808 K /

Ammoniumnitraatstof

Particle size distribution 30 December 2016

Dear Mr De Bakker

We are pleased to report the results of the particle size distribution of your ammonium nitrate
dust sample coded as Monster toren F 19/12/16. A visual inspection of the sample reveals a
grey cohesive powder containing some lumps, which already break during handling. The
specifications of replacing an existing dust collection installation require a particle size of the
dust. The investigation is assessed using the laser diffraction technique, below are a
description of the technique, operating procedure, the results and a discussion of the results.

Principles of Laser Diffraction

Laser diffraction is an instrumental method for the characterization of particle size
distributions (PSD) of dry powders, suspensions and emulsions. The technique is also known
as (Near) Forward Light Scattering, Low Angle Laser Light Scattering or Fraunhofer
Diffraction.

The particles are dispersed in liquid or air and circulated through a laser beam. The particles
interact with the monochromatic laser light by scattering (diffraction, reflection, refraction and
absorption). The scattered, mainly diffracted, light forms a pattern of concentric rings of
alternating high and low intensities and is focused on the detectors by a (Fourier) lens.

The diffraction pattern is characteristic for particle size: small particles scatter under wide angles,
large particles under small angles (the shape is not taken into account, the particles are presumed
to be spherical). The way of scattering is independent of particle place and velocity within the
laser beam.

An optical model is used for the mathematical deconvolution of the diffraction pattern into a
particle size distribution. Typically, two different models are used for deconvolution: the
Fraunhofer and the Lorentz-Mie model, which both have specific advantages and limitations.
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The Fraunhofer model does not take into account the optical characteristics of the material,
only the refractive index of the medium is used. The true-ness of this model when applied to
particles below 50 um can be doubtful, although the precision (repeatability) is good.

The Lorentz-Mie model adequately takes into account all types of light interactions. As a
consequence, this theory requires full knowledge of the optical properties of the particles and
dispersion medium. The optical properties are expressed in a complex refractive index, in
which a real part represents the refractive properties of the particle and medium and an
imaginary part the light absorption properties of the particle. These data can be retrieved from
handbooks, tables or measured but this latter is complicated and time consuming.
Furthermore, the values of the RI are dependent on the wavelength of the used light; red, blue
green or a filter wheel, the given values cannot always be used as such. When the RI is
known, the true-ness of the Lorentz-Mie model is best. The advantage of the Lorentz-Mie
model is a greatly improved true-ness of the particle size distribution for particles below 10

pm.

The principal result of the LD technique is a volume based PSD for a collective of spheres
having defined optical properties, for which the calculated scattering behaviour gives an
optimum match with the measured pattern.

Equipment and methodology

Three different units for dispersing samples are available: the Scirocco 2000 sample
dispersion unit with a venturi tube and adjustable pressure for dispersing in air, the Sample
Presentation Unit with ultrasonics and a volume of 1L for dispersing in water or polar organic
liquids like alcohols, and the Small Volume Sample Dispersion Unit with a volume of 100 ml
for dispersing in polar and non-polar organic dispersants and adapted with an external
ultrasonic probe. Ultrasonics is a general tool for dispersing and de-agglomeration of
particulates in liquid dispersants.

The particle size distribution via laser diffraction is measured with a Malvern Mastersizer
2000 in combination with Scirocco 2000 sample dispersion unit for measuring in air. This
configuration has a measuring range from 0.1 pum up to 2000 pum.

The delivered (dust) sample consists of dry powder, suggesting that that the sample is
collected as dry powder. Therefore the particle size distribution of this sample is also
measured dry in air. The complete content of the sample is transferred to a glass beaker and is
homogenized. The effect of an increasing venturi pressure is investigated from 0 up to 4 bar
where each measurement is performed with fresh sample. The particle size distribution at
optimal venturi pressure is performed as independent duplicate.

The used optical model is Lorentz-Mie taking into account the optical characteristics of the
particles, all in accordance with ISO 13320-1:2009 [1]. The applied optical model has a
Particle Refractive Index [n] of 1.41, which corresponds with ammonium nitrate. The used
absorption index of 0.1 is typical for slightly coloured powders. The validity of the optical
characteristics is verified by the quality of the fit. The fit is a comparison of the actual
measured diffraction pattern and the calculated deconvoluted diffraction pattern.
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Results and discussion

Any agglomerates can be dis-integrated into primary particles by increasing the venturi
pressure. However, a too high pressure may cause attrition of the particles. The effect of an
increasing venturi pressure is presented in figure 1.

—e—Stof toren F - 0 bar
—&—Stof toren F - 1 bar
—a—Stof toren F - 2 bar

Stof toren F - 3 bar
—o—Stof toren F - 4 bar

Differential volume (%)

Particle diameter (um)

Figure 1. Effect of an increasing venturi pressure on the differential particle size distribution of the stof toren F
sample.

There is a significant shift in particle size distribution between 0 and 1 bar. At a venturi
pressure of 0 bar the particle size distribution is mono-modal with a mode at approximately
250 pm. Increasing the venturi results in a bi-modal particle size distribution with modes at
approximately 150 and 30 um. The particle size distribution stabilizes from a venturi pressure
of 2 bar and therefore a venturi pressure of 2 bar is used as optimal venturi pressure.

The subsequent measurements are performed as independent duplicates and the obtained
results are presented in figures 2a and 2b, where “a” denotes the differential particle size
distribution and “b” denotes the cumulative particle size distribution. The corresponding key
figures e.g. Dio, Dso, Dgo Of the particle size distribution are shown in table 1 and the
cumulative undersize percentages in table 2.
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Figure 2a. Differential particle size distribution of the “monster toren F” sample measured with a venturi
pressure of 2 bar and as independent duplicate.
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Figure 2b. Cumulative particle size distribution of the “monster toren F” sample measured with a venturi
pressure of 2 bar and as independent duplicate.
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Table 1. Key numbers of the particle size distribution obtained from the “monster toren F”” sample.

Sample Name Dy | Dso Do Dioo D4,3 | Span | model | mode 2
MM | pm pHm pm pm pm pm
Stof toren F - 2 bar (1) 18.0 | 77.0 | 244.2 | 507.4 | 107.1 2.9 31.0 151.9
Stof toren F - 2 bar (2) 18.1 | 77.3 | 239.8 | 500.6 | 105.9 2.9 32.0 146.3
Stof toren F - Average 18.0 | 77.2 | 242.0 | 504.0 | 106.5 2.9 31.0 151.9

The definitions in the table are as follows:
- Dyq: Distribution Percentile, 10% of the particle volume is smaller than the table value.
- Dsg: Distribution Percentile, median particle size.
- Dgg: Distribution Percentile, 90% of the particle volume is smaller than the table value.
- Diqo Distribution Percentile, 100% of the particle volume is smaller than the table value, the end of the
distribution
- D[4,3]: Volume weighted mean diameter (¥n;,D;*)/(3nD;).
- Span: Distribution width, calculated as Dgg — D1q / Dsg
- Mode: Modal size, particle diameter present with the highest frequency.

Table 2. Volume percentages below a certain particle size of the “monster toren F” sample.

Sample Name 05| 1 | 25| 5 10 | 25 50 | 100 | 250 | 500
pm | gm | gm | gm | gm | gm | gm | gm | gm pum
Stof toren F - 2 bar (1) 00| 00|00|00)| 1216|185 | 383|580 | 90.7 | 100.0
Stof toren F - 2 bar (2) 00|00 |00|00| 117|181 | 378 |583]91.2 | 100.0
Stof toren F — 2 bar - Average 00(00|00|00| 16183381 |581]90.9  100.0

Figures 2a and 2b evidence the high repeatability of the laser diffraction technique and
confirm representative sampling. The figures show that the particle size distributions of the
independent duplicates perfectly overlap, which is also confirmed in the quantitative summary
in tables 1 and 2.

The sample “monster toren F” has a particle size distribution in the range of approximately
5 to 500 um. The particle size distribution is bi-modal with modes at 152 um and 31um. This
sample has a Dsp of 77.2 um and a volume weighted mean diameter of 106.5 pum.

We trust to have given you a complete and clear overview of the particle size investigation
using the laser diffraction methodology and we hope that the results are in line with your
expectations.

Should you have any questions, please do not hesitate to contact us.

Yours sincerely
[
. Alfons

References
[1] 1SO 13320-1:2009 Particle size analysis - Laser diffraction methods — Part 1: General principles.
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((( Yara Sluiskil B.V.

YARA

GEGRANULEERDE KALKAMMONSALPETER
27 % N

EG MESTSTOF
Product code : PA2634000

Gestabiliseerd product, behandeld met een organische coating.

Chemische samenstelling

- Totaal stikstofgehalte 27.0+0.8 %
waarvan: nitraatstikstof 13.7 %
ammoniumstikstof 13.3 %

- Vulstof: dolomiet ca. 20 %
- Magnesium oxide (MgO) oplosbaar in mineraal zuur min. 4 %
- Calcium oxide (CaO) oplosbaar in mineraal zuur min. 6 %
- Vrij vocht (AOAC-1984-2.015) <0.1 %

Fysische eigenschappen

- Gemiddelde diameter ca. 3.6 mm

- Fractie fijner dan 1.6 mm max. 1 %

- Fijnheid dolomiet ca. 50 % fijner dan 25 pum

- Litergewicht:  zonder trillen (ISO 3944) 1050 g/l (typische waarde)
trillen (1ISO 5311) 1100 g/l (typische waarde)

Het product zal bij een correcte behandeling 'free flowing' zijn bij aankomst.
De percentages zijn gewichtsverhoudingen.

Revisie : E
Datum : 18-09-2015






