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Abstract

The results of this study indicated that drainage, lake and sea
water possessed the highest degree of total hardness. The hardness of
water reached 3200, 2400, 1400 and 520 ppm calcium carbonate for
Red sea, Mediterranean sea, Qaroon lake and drainage water, respective-
ly, compared with 160 ppm for Nile water. The addition of sodium carbo-
nate, Zeolite and chelated ferrous to hard water reduced hardness to
the level of Nile water. After such additions, pesticides passed success-
fully emulsion or suspension stability tests.

INTRODUCTION -

Dilution of pesticides with hard water in desert, sea, drainage and lake re-
gions for controlling agricultural and medical pests is considered a limiting factor
due to the high alkalinity of such waters (Moustafa et al., 1990) Alkaline water in-
creases the hydrolysis of organophosphorus and carbamate pesticides (O'Brien,
1967; Eto, 1974). However, this problem was solved by Chiba (1979) who used po-
tassium dihydrogen phosphate for reworking the alkalinity of hard water. The second
problem is the existence of high concentrations of Ca and Mg ions that cause water
hardness, as those ions react with emulsifying and suspending agents leading to an
unstable emulsion or suspension of diluted pesticides (Clayton, 1943). This resuits
in an unsuccessful control of pests because of the formulation separation(Behrens,
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1958; El-Attal et al., 1978). Therefore, the aim of the present study is to rework
water hardness in order to become more suitable for pesticides dilution.

MATERIALS AND METHODS

a - Determination of total hardness of water using soap solution and standard cal-
cium chloride.

b - Pesticides used were : Nurelle EC (cypermethrin) at the rate of 300 ml/ feddan,
Empire FL (chlorpyrifos + diflubenzuron) at the rate of 1 litre/feddan, and Larvin
DF (thiodicarb) at the rate of 0.5kg/feddan.

c. Materials used for reducing the total hardness of water were :

- Sodium carbonate which react with Ca and Mg ions and forms insoluble cal-
cium carbonate and magnesium carbonate.

- Zeolite (ion-exchanger) which exchange Ca and Mg ions present in water in-
stead of sodium ion.

Total hardness of water before and after the addition of reworking material
were determined and calculated as calcium carbonate according to the method de-
scribed by Vogel (1959).

Emulsion stability and suspensibility tests wer determined for pesticides ac-
cording to WHO (1979) specifications for aircraft dilution rate.

RESULTS AND DISCUSSION

Total hardness of water include temporary hardness (resulting from calcium
and magnesium bicarbonate) and permanent hardness (resulting from calcium and
magnesium chloride). Total hardness of water was determined as ppm calcium car-
bonate (Vogel, 1959).

As shown in Table1, there are great differences between total hardness of
water taken from different sources; Nile and canals water showed low degree of
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hardness, drainage water was slightly higher than the Nile water, while lake and sea
water showed the highest degree of total hardness. It is clear therefore that high
hardness water is not suitable for diluting pesticides especially those containing ion-
ic emuisifiers or suspending agents (Behrens, 1958; El - Attal et al,, 1978)

Many trials were made for reworking and reducing the high hardness of water
using different materials. Certain weights of sodium carbonate, zeolite or chelated

Table 1. Total hardness of water taken from different sources.

Water source GoVéftiorate Total hardness
(ppm as CaCog)
- Nile Cairo 160
- Canals :
El-Zomor Giza 160
El-Fashn Beni-Suef 160
Toukh Kalubia 200
- Drainages:
Mehalet Abo Ali Gharbia 520
‘Kassab Sharkia 400
-Qaroon lake Fayoum 1400
- Red Sea Suez 3200
- Mediterranean Sea Alexandria 2400

ferrous were added to 100ml of water of high hardness (3420 ppm). The total hard-
ness of water was determined after the addition of such materials. The resuiting re-
duction in total hardness was correlated to the weight of the materials added.
Accordingly it was possible to calculate the amount of material that should be added
to reduce the high hardness of water to reach that of the Nile water. For example, it
was found that addition of 1 ml . Na2 Co3 (25%) to 100 ml hard water had reduced
the total hardness from 3420 to 266 ppm. This means that the addition of 0.25 gm
Naz Co3 to 100 mi hard water had reduced the total hardness by 3154 ppm . The
same test was carried out for the other materials and the weight of each material
required to reduce the total hardness was calculated as shown in Table2.

The effect of high hardness on pesticide emulsion or suspension stability is
shown in Table 3. It is clear that high water hardness had affected pesticide emul-
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Table 2. Weight of materials that should be added to 100 ml water in order to reduce

the total hardness of water to 160 ppm.

Source Total Difference Weight of reagents (g)
hardness between the
(ppm) | S0urce & Nile , Chelated
water N32C03 Zeolite ferrous
hardness iron
- Drainage
Mehalet Abo - Ali 520 360 0.028 0.563 0.011
- Qaroon Lake 1400 1240 0.098 1.938 0.038
- Mediterranean Sea | 2400 2240 0.177 3.500 0.070
- Red Sea 3200 3040 0.240 4.750 0.095

sion and suspension stability.When such waters were treated with the different ma-

terials , their emulsion or suspension stability with pesticides was greatly im-

proved. It is therfore recommended to add such materials to hard water prevailing

in remote areas , and needed for pesticides dilution.

Table 3. Effect of hard and treated hard water on emulsion or suspension stability of
pesticides compared with Nile water.

i Emulsion (ml cream separation or % suspensibility in
Pesticides [\ —
ater | M. Abo-Ali drain- | Qaroon lake Medit. Sea Red Sea
age(520 ppm) (1400 ppm) (2400 ppm) (3200 ppm)
121341 2]3 11213141123 ]4
LarvinDr (5)| 85 |77.5|70 |70 |76 | 37 [ 70| 65 37 |78 |70 |70 |40 | 85] 70 |72
Empire FL (6)] 90 }50.0]95 {90 |85 | 35| 20| 95 50 |95 |90 |80 |48 | 20| 95 {70
Nurelle EC (7 1 1 - - - 1 - - 1 & g = 1 - - -

* 1) Untreated water

2) Water treated with sodium carbonate
3) water treated with Zeolite
4) Water treated with chelated ferrous iron

5) and 6) Determined as % suspensibility
7 ) Determined as emulsion stability

} ml cream separation
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