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HYDROGEN PEROXIDE TREATMENT
Safety
WARNING
Hydrogen peroxide (H²O²) is toxic and dangerous for humans.
Before using hydrogen peroxide, read all the instructions for hydrogen peroxide treatments, the
local legal regulations and the manufacturer's instructions.
• Before filling any tank with hydrogen peroxide solution, flush it thoroughly to remove any traces of fertilizers.
• Avoid contact with the eyes. The contact of hydrogen peroxide with the eyes can cause blindness.
• Avoid contact with the skin. The contact of hydrogen peroxide with the skin can cause burns.
• Use protective clothing when working with hydrogen peroxide. Use goggles, gloves, mask, long pants,
long-sleeved shirts, and high closed shoes.
• Avoid swallowing or inhaling. Swallowing hydrogen peroxide or inhaling its vapors could be fatal.
• During treatment, a second operator must be present who can, if necessary, provide first aid.
• Remain on site during the entire duration of the treatment. Keep all unauthorized personnel outside the
treatment area.
WARNING
Direct contact between hydrogen peroxide and fertilizers or other chemical products could create a
thermal reaction which could cause the tank to explode. This is highly dangerous.
NOTE
The injection of hydrogen peroxide into irrigation water containing fertilizers is not dangerous.

Hydrogen peroxide (H²O²) as an oxidizing agent

For more than a decade, the use of hydrogen peroxide for disinfecting and oxidizing irrigation water has
become increasingly widespread.

Prior to this, chlorine was used but it was found that after the oxidation and disinfection process, organic
chlorides, which produce carcinogenic compounds, such as Trichloromethane, started to appear, and the
process also contaminates the environment.
In fact, many countries have passed laws against chlorinating water and this is a growing trend.
Nowadays, hydrogen peroxide is used for cleaning screen, disc and gravel filters. It is also used as an
oxidizing agent for fruits and vegetables prior to storage, and for disinfecting public premises.
Hydrogen peroxide is a strong oxidizing agent. It releases oxygen atoms that react quickly, oxidizing
organic matter.
The advantages of hydrogen peroxide
• Quick reaction speed • Environmentally safe • Does not generate dangerous by-products.
Hydrogen peroxide is environment friendly, does not contaminate the soil, does not harm the aquifer, and
indirectly makes more oxygen available for the soil and the plants.
The oxidation reaction is quick, so the hydrogen peroxide is consumed immediately upon contact with
the irrigation water, and it is biodegradable. Its speed enables the use of the hydrogen peroxide for quick
oxidation and disinfection of the water source and also in close proximity to the filters.
Hydrogen peroxide is also suitable for oxidizing iron and manganese.
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Hydrogen peroxide is commonly used in greenhouses, net houses and tunnels, or on substrates, where
the irrigation systems traverse only short distances. Chlorination could cause significant damage to the
roots in substrates.
The required concentration of hydrogen peroxide at the system inlet depends on the water quality
(oxidation potential and the reduction and concentration of organic matter in the water). In general,
between 1 and 10 cc (ml) of hydrogen peroxide (active agent) are required for each cubic meter of water
(1 to 10 PPM).

Uses of hydrogen peroxide
Hydrogen peroxide is a powerful oxidizing agent and is effective for the following:
• To prevent the accumulation of bacterial slime in the sub-main pipes and dripperlines.
• To clean irrigation systems of accumulated organic deposits and bacterial slime.
• To oxidize micro-elements (such as iron and sulfur) and trace elements (such as manganese), and
prevent bacterial propagation.
• To improve the main and secondary filtration under high organic-load conditions.
• To disinfect and treat waste water, sewage, irrigation water, drinking water and swimming pools.
• To prevent and eliminate water odors and interference with biological activity.
• To reduce BOD/COD values by oxidizing organic and inorganic polluting materials.
Hydrogen peroxide is one of the most powerful known oxidizers. It always decomposes in an exothermic
reaction into water and gaseous oxygen.
2 H 2 O 2 => 2 H 2 O + O 2
NOTE
Do not use hydrogen peroxide if the pipes and/or storage tanks are made of steel or asbestos
cement or if they are covered with cement.
Hydrogen peroxide is not effective for preventing or dissolving scale sediments, sand, etc.

Physical and chemical properties of hydrogen peroxide
Concentration
Physical state
Color
Characteristic odor
Molecular weight H 2 O 2
Boiling point
Freezing point
Vapor pressure at 25°C
Specific gravity (H 2 O = 1)
pH

35%

50%
Liquid
Colorless
Yes
34.01

108°C
-32°C
23 mm Hg
1.132
<5

114°C
-51°C
18 mm Hg
1.195
<4

NOTE
Due to reasons of safety and cost, Netafim™ recommends using a concentration of no more than
50% hydrogen peroxide.
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Terminology
Injected hydrogen peroxide is the concentration (ppm) of the product, calculated at the injection point.
Residual hydrogen peroxide is the concentration (ppm) of the product, measured at the furthest
treatment point.
Hydrogen peroxide requirements are high for waste water and industrial residual water, and low for
potable water and other types of water with no organic load.
For waste waters or industrial residue conditions, it is not possible to calculate the required concentration
of hydrogen peroxide. Therefore it is necessary to inject an arbitrary quantity, use the testing kit to verify
the residual concentration at the end of the system, and correct the dosage accordingly.
For potable water or water without biological load, it is easy to calculate the quantity of hydrogen peroxide
to be injected into the system.

Application methods
There are two methods for applying hydrogen peroxide:
1. Continuous injection with low dosage
Hydrogen peroxide is injected continuously during the entire irrigation cycle. This is the most efficient
method, but the consumption of hydrogen peroxide is the highest.
2. Selective injection
The frequency of this selective treatment should be determined according to the water quality in the
system, and could be daily, weekly, monthly, etc.
Hydrogen peroxide is injected during the last hour of irrigation. Do not forget to take into account the time
required by the hydrogen peroxide to reach the end of the system (see Advancement time, page 6).
With this method, both the consumption and the efficiency are lower than with continuous low dosage
injection of hydrogen peroxide.
NOTE
The removal of all residual hydrogen peroxide from the system should be verified at its most
distant point. Open the end of the third, fourth or fifth dripperline from the end of the system, and
let the water flow for 10 seconds before taking samples.

Designating the injection point
The hydrogen peroxide may be injected into a system at two different points. Each point has advantages
and disadvantages.
Injection point location
As close as possible to the
irrigation system pump
Far from the pump and as close
as possible to the treated plot

Remarks
Prevents the growth of bacterial slime in the main pipe and protects
the irrigation system.
Does not protect the main pipe and is not recommended in cases of
effluent water, sulfur, iron and/or manganese.
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Dosage
The required quantity of hydrogen peroxide depends on the water quality, the cleanliness of the pipes and
the dripperlines, and the size of the system.
NOTE
Measure the hydrogen peroxide concentration using a hydrogen peroxide testing kit.
After injection, measure the residual concentration and adjust the dosage as follows:
• If the residual concentration is too low, increase the injected concentration.
• If the residual concentration is too high, reduce the injected concentration.

Recommended levels of hydrogen peroxide concentration before and after injection
Dosage of hydrogen peroxide
Injection method/purpose
Continuous injection
Selective injection
Annual maintenance treatment of
the irrigation system

Injected concentration (ppm)
< 50
50 - 100

Residual concentration (ppm)*
0.5
2-3

200 - 500

8 - 10

*Measurements must be taken at the point furthest from the injection point.

Measuring the hydrogen peroxide concentration in a system
Controlling the quantity of residual hydrogen peroxide is an integral part of the treatment. Follow the
guidelines below in order to ensure that the correct dosage is being used.
1. When using the continuous injection method, the hydrogen peroxide concentration must be examined
regularly, at least once or twice a week. In addition, the injected quantity must be adjusted according to
the residual concentration.
2. The concentration of hydrogen peroxide at the injection point should not be more than 500 ppm.
3. The residual concentration of hydrogen peroxide must be checked at the most distant point of the
system.
4. Before taking a sample, open the final end of the dripperline and allow the water to flow freely for
10-15 seconds.
5. Use the reagents in the hydrogen peroxide kit for measuring hydrogen peroxide concentrations.
6. If the hydrogen peroxide concentration in the water is higher than the testing kit capacity, the sample
must be diluted with distilled water. To determine the concentration, multiply the result by the dilution
factor.

Determining the quantity of hydrogen peroxide to inject into the system
The following examples show how to calculate the initial dosage for various concentrations of hydrogen
peroxide. After injection, it may be necessary to adjust the quantity for future injections based upon the
residual concentrations.
where:
• V = Volume (cc) of hydrogen peroxide to be added to the irrigation water for 45 minutes.
• C = Desired concentration of hydrogen peroxide in the water (ppm).
• Q = Flow rate of the treated system per hour (m³/h).

DRIP MAINTENANCE HYDROGEN PEROXIDE TREATMENT 5

HYDROGEN PEROXIDE TREATMENT
• In order to calculate the required volume of hydrogen peroxide (35%) to be injected into the irrigation
water for 45 minutes, use the following formula: V (cc) = 2.5 x C (ppm) x Q (m³/h)
• In order to calculate the required volume of hydrogen peroxide (50%) to be injected into the irrigation
water for 45 minutes, use the following formula: V (cc) = 1.8 x C (ppm) x Q (m³/h)
EXAMPLE
Calculate the required volume of hydrogen peroxide (50%) to be injected into the irrigation water using the
following data:
• Q = 100 m³/h
• The required hydrogen peroxide concentration in the water and the system = 68 ppm
• The residual concentration of hydrogen peroxide is = 2 ppm
• C = 68 + 2 = 70 ppm
• V (cc) = 1.8 x C (ppm) x Q (m³/h)
= 1.8 * 70 * 100 = 12,600 cc
= 12.6 liters of hydrogen peroxide (50%), to be injected for 45 minutes into a system
with a flow rate of 100 m³/h
NOTE
The recommended duration of injection is minimum 45 minutes and maximum one hour.

Advancement time
When products are injected into the water, they will advance through the system at the same rate as the
water.
The time it takes for a product injected into the pressurized system to arrive at a given point can be
calculated and must be taken into account, in order to allow the injected product to reach its final destination.
This calculated time is called "advancement time."

The advancement time may be divided into three phases.
• Time I is the calculated time in which the water passes between the injection point and the valve in the
field. In the case of several valves, the most distant valve must be taken into account.
• Time II is the calculated time in which the water passes the distance between the valve and the end of
the sub-main pipe.
• Time III is the time that passes between the moment when the product enters the dripperline and
the moment it reaches the last emitter (dripper, micro-sprinkler or sprinkler).
The total relevant advancement time will be calculated according to the location of the injection point.
Observe the advancement time of the clean irrigation water (without products) flowing in the pipes after
the treatment in order to clear the system of all residues of the injected product.
The advancement time is a calculated time, and will be minimally influenced by the physical and chemical
properties of the product. For practical purposes, it may be assumed that the product advances in the
system at the same rate as water.
The advancement time is calculated when the system is pressurized and stable.
The advancement time should not be confused with the system filling time.
The filling time is the time required for an empty system starting to fill, until it reaches a stable, pressurized
state, and is quite different from the advancement time.
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It is recommended to be aware of the advancement time for each part of the irrigation system, according
to its hydraulic design.

Advancement time in main, sub-main and distribution pipes
The advancement time in a blank pipe (a pipe without outlets) can be calculated by the following steps:
Calculating the area of the pipe’s cross-section (A)

A = π * r2
• π = 3.1416
• ID = Inside diameter (m)
• r = ID / 2 (m)
The pipe's inside diameter (ID) varies according to the pipe's material, standard and model.
See the actual inside diameter of a particular pipe in its product documentation.

Nominal
diameter
(inches)
Inside
diameter ID (mm)
Inside
area
(m2)

Velocity within blank pipes (meter/second)
The table below represents the velocities in pipes of one specific standard among many:

2"
3"
4"
6"
8"
10"
12"
14"

52.51
77.93
102.26
150.06
202.72
254.51
304.08
336.55

0.002
0.005
0.008
0.018
0.032
0.051
0.073
0.089

20
2.57
1.16
0.68
0.31
0.17
0.11
0.08
0.06

40
2.33
1.35
0.63
0.34
0.22
0.15
0.12

60

80

Flow rate (m3 /h)
100 120 140 160 180 200 250 300 350 400 450 500 550
V -velocity in the pipe (m/sec)

2.03
0.94
0.52
0.33
0.23
0.19

2.71
1.26
0.69
0.44
0.31
0.25

1.57
0.86
0.55
0.38
0.31

1.88
1.03
0.66
0.46
0.37

2.20
1.20
0.76
0.54
0.44

2.51
1.38
0.87
0.61
0.50

1.55
0.98
0.69
0.56

1.72
1.09
0.76
0.62

2.15
1.37
0.96
0.78

2.58
1.64 1.91 2.18 2.46
1.15 1.34 1.53 1.72 1.91 2.10
0.94 1.09 1.25 1.41 1.56 1.72

Calculating flow velocity in a pipe (V)
Velocity (speed) is the distance water passes in one unit of time in a pipe (meters per second)

V = (Q / A) / 3600		

• V = Velocity (m/sec)
• Q = Flow rate (m3/h)
• A = Area of the pipe inside cross-section (m2)
• 3600 = Constant for conversion of the result from m/h to m/sec

The flow rate in a pipe with no outlets is constant throughout the length of the pipe, and is independent of
the pipe’s diameter or of the area of the pipe’s cross section. If the pipe’s cross-section changes, the flow
velocity changes accordingly, but the flow rate remains constant.
Consequently:

Q = A1 * V1 = A 2 * V2 = A3 * V3 = constant

Calculating the advancement time in a pipe
The time it takes for water to pass the length of a pipe segment (seconds).

At = L / V			

• At = Advancement time (sec)
• V = Velocity (m/sec)
• L = Length of pipe segment (m)
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Calculating advancement time in a telescoped pipe
Calculate the advancement time for each segment separately and add up the results to obtain the total
advancement time of the whole telescoped pipe.
EXAMPLE
Assume the telescoped pipe is comprised of 3 segments (each segment of a different length).
The calculated advancement time for each pipe section is assumed to be:
• L1 = 55 seconds.
L1
L2
• L2 = 40 seconds.
• L3 = 25 seconds.

L3

The total advancement time of the whole telescoped pipe will be:
55 + 40 + 25 = 120 seconds = 2 minutes

Advancement time in dripperlines
Advancement time (minutes) in thin- and medium-walled dripperlines
Distance
between
drippers (m)
Dripper flow
rate (l/h)

0.2
1.0

1.6

2.0

0.4
3.0

1.0

1.6

2.0

8.0
8.9
9.4

5.3 22.4 14.0 11.2
5.9 25.1 15.7 12.6
6.3 26.7 16.7 13.3

3.0

1.0

1.6

2.0

3.0

Dripperline
length (m)

3.0

16.0 10.0
17.8 11.1
18.8 11.8

Dripperline
length (m)

2.0

33.5 21.0 16.8 11.2 47.3 29.6 23.7 15.8 60.3 37.7 30.2 20.1
35.5 22.2 17.8 11.8 50.3 31.4 25.2 16.8 64.3 40.2 32.1 21.4
36.9 23.1 18.5 12.3 52.4 32.8 26.2 17.5 67.1 41.9 33.5 22.4

Dripperline
length (m)

1.6

0.8

66.7 41.7 33.4 22.2 94.5 59.0 47.2 31.5 120.7 75.4 60.3 40.2
69.3 43.3 34.7 23.1 98.4 61.5 49.2 32.8 126.0 78.7 63.0 42.0
71.4 44.6 35.7 23.8 101.5 63.4 50.8 33.8 130.1 81.3 65.0 43.4

Dripperline
length (m)

Dripperline 12 mm - ID = 11.8 mm
100 8.9 5.6 4.4 3.0
200 9.8 6.1 4.9 3.3
300 10.3 6.5 5.2 3.4
Dripperline 16 mm - ID = 16.2 mm
200 18.5 11.5 9.2 6.2
300 19.5 12.2 9.7 6.5
400 20.2 12.6 10.1 6.7
Dripperline 22 mm - ID = 22.2 mm
300 36.5 22.8 18.3 12.2
400 37.9 23.7 18.9 12.6
500 38.9 24.3 19.4 13.0
Dripperline 25 mm - ID = 25.0 mm
400 48.0 30.0 24.0 16.0
500 49.3 30.8 24.7 16.4
600 50.4 31.5 25.2 16.8

1.0

0.6

87.9 55.0 44.0 29.3 124.8 78.0 62.4 41.6 159.8 99.8 79.9 53.3
90.5 56.6 45.3 30.2 128.7 80.5 64.4 42.9 164.9 103.1 82.5 55.0
92.7 57.9 46.3 30.9 131.9 82.4 66.0 44.0 169.2 105.7 84.6 56.4
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7.5 28.4 17.8 14.2 9.5
8.4 32.0 20.0 16.0 10.7
8.9 34.1 21.3 17.0 11.4

HYDROGEN PEROXIDE TREATMENT
Advancement time (minutes) in thick-walled dripperlines
Distance
between
drippers (m)
Dripper flow
rate (l/h)

0.2
1.0

1.6

2.0

0.4
3.0

3.0

1.0

1.6

2.0

7.5
8.3
8.8

6.0
6.6
7.0

4.0 16.8 10.5 8.4
4.4 18.8 11.7 9.4
4.7 19.9 12.5 10.0

3.0

1.0

1.6

2.0

3.0

5.6 21.2 13.3 10.6
6.3 23.9 14.9 12.0
6.6 25.5 15.9 12.7

7.1
8.0
8.5

Dripperline
length (m)

2.0

12.0
13.3
14.1

Dripperline
length (m)

1.6

23.2 16.1 12.9 8.6 36.4 22.7 18.2 12.1 46.3 29.0 23.2 15.4
25.8 17.1 13.6 9.1 38.7 24.2 19.3 12.9 49.4 30.9 24.7 16.5
27.3 17.7 14.2 9.5 40.3 25.2 20.1 13.4 51.5 32.2 25.8 17.2

Dripperline
length (m)

1.0

0.8

41.5 25.9 20.7 13.8 58.7 36.7 29.4 19.6 75.0 46.9 37.5 25.0
43.1 26.9 21.5 14.4 61.2 38.2 30.6 20.4 78.3 48.9 39.1 26.1
44.4 27.7 22.2 14.8 63.1 39.4 31.5 21.0 80.8 50.5 40.4 26.9

Dripperline
length (m)

Dripperline 12 mm - ID = 10.2 mm
100 6.6 4.2 3.3 2.2
200 7.3 4.6 3.7 2.4
300 7.7 4.8 3.9 2.6
Dripperline 16 mm - ID = 14.2 mm
200 14.2 8.9 7.1 4.3
300 14.9 9.3 7.5 5.0
400 15.5 9.7 7.7 5.2
Dripperline 20 mm - ID = 17.5 mm
300 22.7 14.2 11.4 7.6
400 23.5 14.7 11.8 7.8
500 24.2 15.1 12.1 8.1
Dripperline 23 mm - ID = 20.8 mm
400 33.2 20.8 16.6 11.1
500 34.1 21.3 17.1 11.4
600 34.9 21.8 17.4 11.6

0.6

60.9 38.0 30.4 20.3 86.4 54.0 43.2 28.8 110.6 69.1 55.3 36.9
62.7 39.2 31.3 20.9 89.1 55.7 44.6 29.7 114.2 71.4 57.1 38.1
64.1 40.1 32.1 21.4 91.3 57.1 45.7 30.4 117.1 73.2 58.6 39.0

Interpolation can be used to calculate advancement time for dripperlines, distances between drippers,
dripper flow rates or dripperline lengths not mentioned in the above tables.
EXAMPLE
Example 1:

• A thin-walled dripperline - OD = 12 mm, ID = 11.8 mm
• Distance between drippers - 0.5 m (not mentioned in the table)
• Dripper flow rate - 1.6 l/h
• Dripperline length - 200 m

According to the advancement time in the table on thin- and medium-walled dripperlines (page 7), the
advancement time will be between 11.1 and 15.7 minutes.
Calculate the actual advancement time using the formula:
11.1 + 15.7
= 13.4 minutes
2
Round the result to the next whole number, in this case, 14 minutes.
Example 2: • A thick-walled dripperline - OD = 16 mm, ID = 14.2 mm
• Distance between drippers - 0.6 m
• Dripper flow rate - 2.0 l/h
• Dripperline length - 350 m (not mentioned in the table)
According to the advancement time in the table on thick-walled dripperlines above, the advancement time
will be between 19.3 and 20.1 minutes.
Calculate the actual advancement time using the formula:
19.3 + 20.1
= 19.7 minutes (Round the result to the next whole number, in this case, 20 minutes)
2
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