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» Arsenic is the 20t most abundant metal in the Earth’s crust and 12t most
abundant element in the biosphere.

» In GW, arsenic exists as inorganic arsenic —
(1) Inorganic trivalent [As (III)] or arsenite (dominant form in reducing

environment)

(11) Inorganic pentavalent [As (V)] or arsenate (dominant form in oxidizing

or aerobic environment)



» In GW environment, as conditions are mostly reducing, so significant part
of arsenic exists as As (III).

» In the pH range of most GW (pH 6-9)-
(1) Dominant form of As (III) 1s H;AsO;,
(i1) Dominant form of As(V) is H,AsO,, HAsO,*
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Sources of Arsenic
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Table- 10.2: Toxicological effects due exposure (o high arsenic concentration In drinking water (WHO, 1996, Khan,

1997)
Effect Symptoms Remarks
Blackfoot Disease | Dermal lesion, Peripheral neuropathy May necessilate
Arsenical dermatosis | Keralosis, Hyperkeralosis, Hyperpigmentaion | operation
None specific Nausea, Abdominal Pain, Diarrhoea, Vomiling, | Mainly due to acule

Conjunclivitis, Oedema, infoxicalion

Pregnancy disorders | Spontaneous aborlions, miscarriages :
Heart Disease Coarclation of aorta, Cardiovascular disturb. ] Among children
Cancer Bladder, Kidney, Skin & Lungs, Liver & Colon | -
Mortality : Mainly due to cancer
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» Most commonly used methods for detection of
arsenic in water include

1. Inductively coupled plasma (ICP) method

2. Hydride generation atomic absorption
spectrophotometric method

Q31yNIHdAN

3. QGraphite furnace atomic absorption
spectrophotometric method

QECTROCHEMICy.

4. Hydride generation-scraper-spectrophotometric
(SDDC) method

5.  Hydride generation-scraper-indicator paper-field kit
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» To determine the concentration of total arsenic content in water sample by
SDDC method

» 'To find out whether our sample water 1s usable or not
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» Arsenic Test Kit

» Hydrochloric acid
» Sulfamic acid

» Zinc powder

» Filter paper soaked in mercuric bromide solution
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» Arsenic 1s often present in very small concentration in water. Therefore,
water samples are pre-concentrated in order to increase the quantity of
Arsenic 1n the given sample.

» Pre-concentration is usually done by acidifying the water sample.

*[Pre-concentration means to increase the concentration of of a sample

prior to analysis.]*



» At first, we will take the sample water of 50 ml in the Arsenic test
bottle.

» After that we will add one powder pillow (Reagent-1) to the sample.
Then another powder pillow (Reagent-2) will be added to the sample.

» We will shake the bottle properly. The color may change from
transparent to grey if As 1s present.

» A mercury strip will be inserted; so, i1f As 1s present, 1t can react with
the mercury.
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» The reaction will be observed for 30 minutes.

» After that, the obtained color of the strip will be compared with the
standard chart of arsenic concentration to determine the approximate

amount.

Contaminated water Arsenic is converted Degree of color change
sample is placed in into arsine gas, which indicates amount of
a sealed jar bubbles out of the water arsenic present

Reaction
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According to Bangladesh Environment Conservation Rules (2023),
wastewater can contain iron upto 0.2 mg/L.
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