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1.   Overview 
The Geochemical Water and Soil Laboratory operated successfully to fulfill the 
objectives for which it was created.  Specially the months of September to December 
were full of laboratory activities. There was an increase in the demand for soil related 
determinations and a decrease in the demand for chemical analysis.  
During the middle of 2007 a spectrometric laboratory was created in which all ITC’s 
field spectrometers which placed as well as a new FTIR instrument. This new unit 
operated as part of the GWS-Laboratory with the assistance of a number of staff 
members from the ESA Dept. and with the technical support of Mr. H. Wilbrink from 
IT Department.   
  

 
Fig. No. 1 :  WREM students during laboratory training 

 

2.  Activities, description 
The regular activities related to educational programs consisted of : 

·  Introduction visits including brief instrument demonstrations for NRM, WREM and 
AES students to the laboratory facilities as well as the new spectrometric lab.  

·  Student training of WREM students in the period of module 7 in water analysis, 
anion analysis by UV-Vis spectrometer, AAS and ICP-AES.  

·  Training of AES- Earth Resource Exploration stream students in mineral 
exploration techniques The AES programme introduced choice topics of which 
one consisted of the topic “Geochemical Mapping”  for which two and a half day 
of time was available. Part of this time the eight participants spend in 
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Fig. No. 2 and 3:   
Practical field training of WREM students in water quality sampling and on the spot 

analysis along the Boekelosebeek. Some chemical parameters always have to 
be determined directly  after sampling  

 the laboratory on geochemical analysis of 40 soil samples from Saulx in the 
French Vosges mountains. The students concentrated their work on trace 
element analysis by ICP-AES  and AAS after a near total acid AR decomposition.  

·  Training of students as part of the elective No. 10, Hydrologic and Environmental 
Modeling from the WRES Dept.  This included a full day of practical training along 
the Boekelose beek. The students mainly analysed water sample for water 
quality analysis;  major anions by spectrometry, pH, electric conductivity (EC) and 
major cations by ICP-AES and Flame-AAS. 

 
Aside of  these  regular teaching activities, the following activities took place : 
PhD. & Staff Research: 

·  Analysis of twenty control samples along with the twenty original samples of 
stream sediments in the Ph.D. research of Mr. Emmanuel A. Owusu, EAS-Dept. 
on 700 stream sediments from gold mineralized greenstone areas in Ghana 

·  Ms. Eunyoung Choe, visiting scientist from Korea prepared soil samples with 
known concentrations of nitrate for spectral analysis in the  Spec. Lab. as well as 
on the FTIR instrument of the University of Twente 

·  Dr. C. Mannaerts and one of his PhD students Ms. Wiwin Ambarwulan  exten-
sively tested the new WRS Chlorophyll meter before it was taken into use in 
Kalimantan 

·  Testing of moisture equipment in preparation of fieldwork  by Mr. Alain Frances 
who is currently on the WREM-2 MSc. programme as a start for his PhD research  

·  Moisture measurements by C. van der Tol, WRS-Dept. 

·  Four rain water samples from Kenya were analysed for very low anion 
concentrations by HPLC at the TNO laboratory in Utrecht  at the request of Dr. A. 
Gieske, WRS-Dept.. The concentrations were below the lower limit of detection of 
ITC’s spectrometers 
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PGD fieldwork related: 

  

Fig. No. 4  and 5 :       
Mr. Maruvuku E. Msechu , AES-3 Earth Resource Exploration and J.B. de Smeth 
during chemical analysis on ICP-AES of 30 stream sediment and rock samples 
collected in the old Belmonte del Priorat lead mining area in Spain.  
The SWIR and NIR spectra of the samples were analysed  by PIMA  under 
supervision of H. Wilbrink in the newly organized room 0-034 

 
Erasmus Mundus programme   

Fig. No. 6: 
Ms. Sharon Leigh Cundill, GEM-2 , 
analysed her samples using  ITC’s 
GER IR field spectrometer .  
Despite of the fact this instrument 
has been used for more than ten 
years in numerous countries by 
lots of staff and students, it is still in 
good working order and a valuable 
back-up system when ITC’s 
popular ASD spectrometer is in 
use elsewhere  
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M.Sc research related :  

  

Fig. No.  7  and  8:     
Ms. Natalie Alem Zabalaga, WREM-2, measured 75 soil samples for pH, Ec and 
water extractable cations by AAS as part of her research on the habitat of Lizards on 
the island of Crete in Greece 

Fig. No.9  and 10     
Mr. Jamal, AES-2, analyzing the on 
graphite schists from Almeria Province, 
SE Spain using ITC’s ASD instrument for 
his MSc. research. His samples were 
measured before and after at 900oC in 
ITC’s furnace and also the 
concentrations of CaCO3 were 
determined 

 

 

 
Foto No. 11: 
Mr. Getachew Hadush Asmerom,  Ms 
Rosemary  Athanael Rwebugisa and Mr. 
Gebrerufael Hailu Kahsay  all three from 
WREM-2 worked on anion analysis in 
water samples collected during their 
MSc-research fieldwork  using a HACH 
spectrometer.  
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Fig. No. 12: 
Mr. Demerew Yitgu Astatikie  AES-2  
analysed numerous stream sediment 
samples from Rodalquilar area in SE 
Spain after  different chemical leaching 
extractions by ICP-AES for polluting 
elements like As and Pb in different 
grainsize fractions. He also measured 
the  SWIR and NIR spectra of his 
samples  by ASD in the field as well as 
in the laboratory before and after 
leaching the samples with different 
reagents. 

 

 

Fig. No. 13 and 14:  Mr. S M Tanvir Hassan, Gebremichael Hagos and  Alain 
Pascal Frances all from WREM-2 measured hydraulic conductivity on soil 
samples and  the dew point potential using the new Decagon WP4-T . 

 

Fig. No.  15:    Mr. Kanya Souksakon, Mr. Monton Suriyaprasit, Mr. Raju 
Sapkota, Mr. Yirgalem Nega Hantal from WREM-2 and NRM-2, worked for one 
full month on their 170 soil samples from Thailand  on particle size distribution 
analysis, total organic carbon determination by Walkley-Black method and soil 
pH. 
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Fig. No. 16: 
Mercury analysis on 76 soil samples 
collected by Mr. Alex Ovando 
(WREM-2) near alluvial gold mines in  
the Itenez River basin, bolivia 
This work was carried out on a AMA-
254 Mercury Analyzer at the TNO 
Laboratories (formerly NITG) in 
Utrecht   

 
Visitors 
Several delegations of foreign visitors visited the laboratory as part of their tour 
through the ITC building and its facilities.  
Special visitors were Dr. Rebecca Handcock, Research Scientist from CSIRO 
Australia and Giancarlo Cesorello from SHELL 
 

3. Operation laboratory and instrumentation  
The GWS-lab itself did not acquire any new instrumentation in 2007. The WRS 
Department purchased a dew point potential meter; see picture No. 14, which was 
immediately successfully used.  
As part of a joint research interest in three departments the thermal infrared field 
(TIR), in three departments (NRS, ESA and WRS), ITC invested in three new 
instruments. Thermal infrared studies are a relatively new and rapidly emerging field 
of science in the optical remote sensing domain that offers great potential for surface 
compositional analysis, airborne geo and biochemical mapping, environmental 
analysis, leaf biochemistry, evaporation studies, water quality studies and land-
atmosphere exchange studies, is thermal infrared spectroscopy. 

1. A laboratory FTIR instrument, a Brukers Vertex 70 with and external 
integrating sphere custom built by Optosol.  The instrument was delivered in 
September and became operational using a DRIFT (=Diffuse Reflectance 
Infrared Fourier Transform) set-up, for small powder samples. The integrating 
sphere could not be produced in the time which was agreed due to technical 
problems. This addition will be tested in January 2008 and will hopefully come 
into operation in March. 

2. A thermal camera, NEC Thermotracer TH9100PMV Cat1. The camera was 
directly taken into use in several research project. It is also in use to take 
health pictures of students before exams. 

3. A TIR field spectrometer. It has not been decided which instrument will be 
purchased. The preferred instrument could not be purchased as it had no 
European Community certification. 
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A Steering Committee consisting of the Heads of Research and the ESA, WRS 
and NRS Departments will assist in future decisions on spectrometric equipment 
purchases for ITC’s research. 
 

 
 Fig. No.  17: 
Chris Hecker with the new Bruker Vertex 
70 FTIR instrument installed in room 0-
036. An integrating sphere for large 
geological samples will be added to this 
instrument. The sphere will have a liquid 
nitrogen cooled MCT detector. 

Fig. No. 18:        
Visiting Scientist Ms Eunyoung 
Chue analyzing her samples on a 
FTIR instrument at University of 
Twente. 

 

 
The thermal range of ITC’s Laboratory 

  

Fig. No. 19: 
Chris Hecker makes the coldest place 
within ITC: minus 196oCelcius using liquid 
nitrogen for the MCT detector of the FTIR.  

Fig. No.  20: 
This is still the hottest spot in ITC; 
the app. 10.000 degree hot plasma 
of the ICP-AES. 
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  Fig. No. 21:  
  Thermal image of AES students taken   
with the Thermotracer Camera 

   Fig. No. 22:  
   Picture of the same group 

 

4.  Staffing  
In December 2006 ITC management appointed the head of the laboratory to take up 
an extra task as acting AES programme director for the period January to July 2007. 
In practice this work had already started by the end of October 2006. As a 
consequence only 0.4 fte was available for his tasks instead of 0.5 fte.  This had no 
serious consequences but it did create backlog in a number of administrative tasks 
and targets as set-out in the Year-Plan 2007. 
Part of 2007 Mr. H. Wilbrink from the IT department worked for 1.5 day a week on 
the creation of the new spectrometric lab and maintenance of the field spectrometers 
and cameras which were formerly maintained in the RSG Lab. He also provided 
technical assistance to staff and students using the three field spectrometers, 
cameras and the selection/introduction of a new the Thermo tracer thermal camera.  
 

5.  External support & contacts  
 
Direct support for analytical work at ITC in the sphere of the GWS laboratory came 
from the TNO laboratories at the University Campus in Utrecht. These facilities were 
previously called NITG Laboratories: 

·  Four Kenyan rainwater samples for very low Chlorine contents by HPLC as part 
of research under the supervision of Dr. A. Gieske. 

·  Analysis of 76 soil samples for Mercury, see Fig. No. 16. 
 
A number of determinations were carried out at Wageningen University by ITC PhD 
students who prepared their sample material using the GWS sample preparation 
facilities. This consisted of simple work, weighing, drying, splitting and repacking. 

 

6. Budget 
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As in previous years, the GWS-lab did not exceed its budget. The budget allocation 
for 2008 does not take into account the extension of the GWS-lab with the 
spectrometer facilities (€ 275.000 in instrumentation).  This matter is still under 
discussion. 

Description Realized 
2006 

Budget 
2007 

Realized 
2007 

Difference  Budget 
2008 

Working materials      41,00 1.000,00   3.547,07 -2.547,07 1.000,00 

Chemicals for Lab. 7.519,35 2.700,00   3.474.70    -774,70 2.000,00 

Other Laboratory  
Equipment 

 4.000,00   4.000,00 1.000,00 

Total Materials 7.560,35 7.700,00   7.021.77      678,23 4.000,00 
      

Representation 
costs 

             0,00 1.000,00 

Travel Costs in 
Netherlands/  

      49,90    500,00      63,43       436,57  

Total Travel + 
Representation 
Costs 

      49,90    500,00      63,43       436,57 1,000,00 

 

     

Instrumentation    368,42 4.000,00    584.69    3.415,31 3.000,00 

Maintenance and 
Control  

 3.000,00     3.000,00 3.000,00 

Total Costs 
Instrumentation  

   368,42 7.000,00    584,69    6.415,31 6.000,00 

      

Total Costs 7.978,67 15.200,00   7.669,89   7.539,11 11.000,00 

 
 

7.  Outlook for 2008  
A year-plan for the combined GWS-lab and Spectrometric-Lab now GS-Lab can 

be found on the ITC Intranet pages under Research / GS-Laboratory.   
 
 
J.B. de Smeth,  
Head GS-Lab.       
February 2008 


