Chemical and biological clogging within pipes and
emitters using treated waste water in irrigation.
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Context Aim of the phd

In a context of water scarcity, especially with the increasing 1) Analysis of the parameters inducing chemical precipitation and the elements formed in
population and food needs, the use of treated wastewater to the micro-irrigation devices when using treated wastewater.

" o wm irrigate agricultural lands proves 2) Study parameters inducing biofilm formation and their interactions with chemical
M - i to be a relevant solution. precipitation.

Sl T e it : S 3) Modeling biofilm development and chemical precipitation in micro-irrigation.
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Results

Experimental part
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Identification of the precipitate using XRD}

At 25°C we see a clear precipitation above pH 9
whereas at 52.5°C at pH 8 we have precipitation.

zzzzz g . The temperature has a greater effect than pH on the
The drying samples were analyzed by XRD and precipitation of calcium carbonate.

the precipitate was found to be CaCO; in

The authors thank Daniel BORSCHNEK (CEREGE) for his help in characterizing precipitate by XRD
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| calcite form. Comparaison between exeprimental and modeling At low pH (<8.7) the calco-
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Quantification

Biological clogging

Plate number Weight of biofilm Weight of biofilm
exp 1 (mg) exp 2 (mg)
1 70.3 27
2 127.2 32
3 97.7 94
_ 4 73.3 51
o . After 4 weeks of operation =2
BIOfI‘lmS d.i;]/etlop;nznt ontPE ptlates using Taylor-Couette biofilm formed on PE plates is 5 155 48
reactor with treated wastewater .
collected = oven for 24 h at Tot weight mg/cm? | 0.43 021
105°C = weighed.

The shear stress = 4.419 pa similar to drippers.
P PP Dried mass of 2 experiences after 4 weeks of operation the T°C was

around 28°C and pH around 7.98

Conclusions and perspectives

* The precipitate mass increases with pH and temperature which may induce the chemical clogging of drippers.
* 98% of the precipitate mass was found to be CaCO; in calcite form.
 The development of biofilm varying on the different PE plates and from a experiment to another further experiments are needed to find out the cause.

* A biofilm growth model will be developed taking into account the kinetics of biofilm development and their interactions with chemical precipitation.

* A correlation will be made regarding PhreegqC and experimental chemical precipitation.
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