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Motivation

Objectives

Results

Experimental

Final consideration

The prediction models calibrated with local samples showed
promising results for ex. K and Ca, encouraging more detailed
investigations for the application of XRF technique in tropical soil
samples;

Pressed pellets allowed a slight gain in performance over loose
soil samples for the prediction of ex K and ex Ca.

1. Present the procedure that we used to optimize the
pelletizing of soil samples;

2. Comparison of XRF performance in pellets and loose soil
samples for the prediction of ex. K and ex. Ca.

1 - Optimization of pellets preparation

2 - XRF performance: pellets x loose soil samples 
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Brazilian fertility labs carry
out about 4 millions soil

tests per year
(time-consuming and with

hazardous reagents) Soil sensors + Traditional analysis

XRF sensor
Rapid analysis

No reagents

Little or no sample preparation

Complementary data to 
the Vis-NIR sensor

We need to understand the trade 
off between sample preparation 

and XRF performance

vs
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Best sample preparation for 
XRF analysis!

Sample just dried and sieved (< 2 
mm). Similar to Vis-NIR preparation

Soil samples of an agricultural field 
were dried and sieved (< 2 mm)

Firstly, we milled (grinding times of 10, 15, and 20 min) the 
soil samples and try to make pellets pressing without binder:

Planetary ball mill (W carbide jars) Press It did not form pellets

So, we used a microcrystalline 
cellulose binder. An inert material 

for the analyzes we did.

We tested the binder in the 
proportion of 10 and 15% w w-1, 
with homogenization times from 

10, 15 and 20 min

Binder (10%)

Soil (dried and < 2mm)

Pellets produced were evaluated 
by visual inspection (e.g. 
homogeneous aspect and 

appropriate mechanical strength) 
Brittle Not 

homogeneous

Not brittle and 
homogeneous

We chose 15 samples with a 
wide range nutrients content 

We analyse with a pXRF the pellet  
and loose soil of these samples

The samples were also 
sent to the determination 
of total and exchangeable 

contents of Ca and K 
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Models were calibrated 
using simple linear 

regressions
with the fluorescence 
produced by the Kα

emission lines of Ca and K

The sensor performance 
was evaluated by the R2

and RMSE values of the 
calibration
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We used a pXRF equipped 
with a 4 W Rh X-ray tube 

and a Silicon Drift detector. 
It was operated at 23 μA

and 15 kV (with acquisition 
time of 30 s) 

Box plot of the Kα emission lines intensity of K and Ca (A and B, respectively); Box plot of the signal-to-
noise ratio of Kα emission lines of K and Ca (C and D, respectively).

1 - Optimization of pellets preparation

2 - XRF performance: pellets x loose soil samples 

Calibration curves using the Kα emission lines of K (A) and Ca (B) for the pellets and loose soil.

The best results related to the optimization of sample presentation were observed for pressed pellets
prepared from soil mixed with cellulose binder at 10% w w-1 and ground for 20 min.

Increasing the grinding time, as well as the binder concentration, improves the cohesion between the
particles of the pellet. In contrast, higher concentrations of binder make it difficult to homogenize it.

In general, pellets produced after 10 and 15 min of grinding were brittle, except for pellets containing
15% w w-1 of binder (Figure 2) which, in turn, were less homogeneous with white spots on their surface.

10% of binder and 
10 min grinding:

Brittle pellets

10% of binder and 
15 min grinding:

Brittle pellets

15% of binder and 
15 min grinding:
Not brittle, but also 
not homogeneous

10% of binder and 
20 min grinding:

Not brittle and more 
homogeneous


