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Objective 
  
This study is realized in collaboration with a local university and its objective is to preliminarily 
evaluate the potential of the CLAIRE Technologies CLAIRIFY gro system for agricultural growth 
improvement with treated water.   
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1. CLAIRIFY gro system: Characterization  

The CLAIRIFY gro system characteristics are presented in the following figure and table. 

Table 1. CLAIRIFY gro general characterization 

 

The CLAIRIFY gro system is filled with 500 g of X3 germicide ceramics (figure and table here below). 
More information about the X3 ceramics can be found at www.claire-tech.com or at info@claire-
tech.com under demand.  

                                                                         Table 2. X3 ceramic general characterization  
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Characteristic Value

Diameter (inch) 3.3 - 3.7
Length (inch) 9
Quantity of X3 ceramics (g) 500
Fittings in/out (inch) 1

Main Applications

- drinking water disinfection 
- well water sanitation 

- reverse osmosis water disinfection 
- fluoride removal 
- chloride removal 

- nitrates, phosphates reduction

Characteristic Value

Shape Sphere

Particle Size (mm) Diameter: 1 - 3

Mesh size (Minimum) 7 x 14

Average particle size (mm) 1.9

Mesh size for the average 
particle to fall (Tyler Mesh) 8 x 10

Apparent density (g/cm3) 0.75
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2. Protocol 

Housed at North Carolina State University, we installed a protocol at one of their controlled 
greenhouses in Raleigh (NC, USA). The study evaluate the growth of big beef F1 tomato plants 
(Lycopersicon esculentum) irrigated with both regular tap water (source: Raleigh city water 
network) and tap water improved by the CLAIRIFY gro system. The protocol is described below.   

	  
2.1. Protocol description


Two lines of 10 pots each, were seeded with 4 seeds of Big Beef F1 tomato in regular garden soil. 
The first line was irrigated with regular tap water and the the second line was irrigated with tap 
water that passed through the CLAIRIFY gro system. A schematic view of the protocol is presented 
in the following image: 

Figure 1. Protocol: schematic view 

The seeds were irrigated once a day, every day for 2 minutes with an irrigation rate of 50 ml/min 
(100 ml of water total).  

After 10 days the plants grown at the soil level. After 14 days, the two smaller of the 4 initially 
planted were removed from all pots.   

The stem of all plants was measured once a day and recorded in mm. The plant growth was 
recorded during 26 days. 
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The operational parameters are regrouped in the following table:  

Table 3: Operational parameters 

Different parameters were studied and registered for both tap water and treated water samples 
taken at day 1, day 5, day 10, day 15, day 20 and day 25. The list of these water parameters is 
presented bellow: 

Table 4: Water parameters 
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Parameter Value/Description

seeds big beef F1 tomato

no. of seed initially planted 4

no. of seed left after grown 2

soil regular garden

irrigation rate (ml/min) 50

irrigation time (min) 2

irrigation frequency (per day) 1

total irrigation water volume (ml/day) 100

greenhouse temperature (ºF) 73 - 110

greenhouse relative humidity (%) 31 - 59

Parameter

pH

Silver

Fluoride  

Phosphate

Nitrate

Nitrite

Suspended solides



2.2. Results


The results are presented in the following table: 

 Table 5. Stem growth in time  

Every value presented in the 2nd and 3rd column of table 5 represents a average growth of the 20 
plants (2 in each pot) for both lines, control city water (C) and treated by CLAIRIFY gro water (T).  
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Time (days)
Stem growth: average of 10 plants (mm)

T - C (mm) (T - C)/C x 100 
(%)Control (C) CLAIRIFY gro (T)

0 0 0 0 0

10 11.1 15.2 4.1 36.9

15 30.2 40.9 10.7 35.4

16 35.0 46.5 11.5 32.9

18 42.1 55.8 13.7 32.5

19 48.1 60.7 12.6 26.2

21 55.5 68.6 13.1 23.6

22 57.1 72.0 14.9 26.1

24 61.3 76.2 14.9 24.3

26 64.2 80.2 16.0 24.9

27 65.5 81.5 16.0 24.4



One example is presented in the following picture: 

Figure 2. Tomato plants after 24 days of growth:  
C1-10 - pot irrigated with city water;  

T1-10 - pot irrigated with city water passed through the CLAIRIFY gro unit  
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For a better visualization, the results can be expressed graphically as follow: 

Figure 3. Tomato stem growth in time: control (C) - pots irrigated with city water (blue); Treated (T) - pots 
irrigated with city water passed through the CLAIRIFY gro unit (green) 

 

Figure 4. Difference in growth between the plants from the pots irrigated with city water passed through the 
CLAIRIFY gro unit (T) and the plants from the pots irrigated with city water (C) 
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As it can be seen in table 5 and figure 2, 3 and 4, there is an important difference in growth in 
between the plants from the pots irrigated with city water passed through the CLAIRIFY gro unit (T) 
and the plants from the pots irrigated with regular city water (C). This difference is significant form 
the beginning of the tomato plants growth (35.4%, day 14) and continue with an almost linear rate 
until the end of the study (24.4, day 27).   

These remarkable results can be explained by the improvements of the irrigation water quality 
provided by the CLAIRIFY gro unit. As it can be seen in the following table, several chemicals from 
the water were significantly reduce, especially fluoride.  

Table 6. Irrigation water parameters 

   

- Every value represents the average of measurements from water samples taken 	 	 	
	 	 	 at day 1, day 5, day 10, day 15, day 20 and day 25  
	 	 	 - ND - non detected  

The final conclusion together with further results concerning tissue analysis, fruit size, color smell 
and taste will be presented in the final report.  	 	  

Contact: 

Dr Cristian CHIS 
Technical Chief Officer 

Claire Technologies 
email: cris@claire-tech.com 
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Parameter
Value

Control (C) CLAIRIFY gro (T)

pH 7.4 7.2

Silver (ppm) ND ND

Fluoride (ppm) 0.68 0.1

Phosphate (ppm) ND ND

Nitrate (ppm) 0.21 0.13

Nitrite (ppm) ND ND

Suspended solides (ppm) ND ND



Annex  
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Annex 1. X3 NFS/ANSI 42 Certification #: C0292640-01

�11


	1. CLAIRIFY gro system: Characterization
	2. Protocol
	Annex

