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Particular conditions:

-High altitude (3800-6000m)

-High UV radiation

-Contrasting climatological      
conditions (precipitation, flows, 
temperature)

-Presence of SMX in soils, wastewater, 
surface water and groundwater,
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Study site
Katari Basin, Northen Altiplano, Bolivia
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Objective 

Evaluate and model the
potential mobility of the 
sulfonamide antibiotic 
Sulfamethoxazole (SMX) in 
natural soils with contrasted 
properties and land uses by 
identifying the more relevant 
processes leading to SMX 
retention or retardation
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KBr- (1100 mg L-1)

SMX (25 mg L-1)

SMX displacement experiments were carried 
out in repacked columns (10 soils) by injecting 
a pulse of SMX and water tracer (Br-)

Materials and methods

The Break Through Curves were modelled 
using Hydrus 1D and finding the best fit to 
experimental curves by trial and errors

10 soils with
very different
OC contents

Previous results on batch experiment: Kd (SMX) 
vs. soil OC content (%) on the same 10 soils 
(unpublished) 
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• A chemical non-equilibrium sorption 

process was involved in SMX transport.

• Organic and acid soils showed a higher 

SMX sorption capacity. 

• Transport of SMX was related with pH-

dependent speciation.

Main results

0.0

0.2

0.4

0.6

0.80.0

0.2

0.4

0.6

0.80.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0 500 1000 1500 2000

0.0

0.2

0.4

0.6

0.8

1.0
0 500 1000 1500 2000

0.0

0.2

0.4

0.6

0.8

1.00.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

0.0

0.2

0.4

0.6

0.8

1.0

Temps (min)

1000 20000 500 1500

1

2

3

4

5

6

7

8

9

10

Tracer 
(2 repetitions)

SMX 
(2 repetitions)

High retardation 
factor

Low retardation 
factor 

-

+
Elevation

-

+
OC

-
pH

+

Main results
• A chemical non-equilibrium sorption process 

was involved in SMX transport.

• Organic and acid soils showed a higher SMX 

sorption capacity. 

• Transport of SMX was related with pH-

dependent speciation.

Conclusion
• SMX can be classified as a moderately to highly

mobile compound in the studied watershed,
depending principally on soil properties such as
pH and OC.

• Potential risks of surface and groundwater
pollution by SMX were thus identified in the
lower part of the studied catchment,
threatening Lake Titicaca water quality.
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Perfil 1: Milluni (4700 m) Perfil 10: Cohana Bay (3800m)Perfil 6: Laja (4100m)


