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Abstract: The research aims to compare some electronic appliances and small electrical size of widespread use,
particularly in Iraq as a result of instability of electrical power interruptions continuous and sudden hand and keep
pace with the other hand and thus resorted citizen to protection devices home and the like (breakers session
electrical and breakers session electrical, electronic switch and switch with protection device, a division of power
and the division with the protection device, an electricity transformer Manual and an electricity transformer
automatic, engine index computer screen plain and other Wireless, bell Plain and bell battery) and look how
maintenance and installation, reuse and its impact on environment and throw it in the waste indiscriminately and
appreciation of some of the elements by atomic absoribtion spectrophoto meter (AAS) (Cd, Cr, Cu, Pb).
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1. Introduction Waste electric and electronic equipment, or electronic
Electrical and Electronic Equipment (EEE) is waste, has been taken into consideration not only by
developing fast and spreading over every part of the government but also by the public due to their
modern life. This equipment includes diverse hazardous material contents (5). The aim of this
substances that may cause serious damage to the research study was firstly to determine the average
environment and have adverse effects on human concentration of four metals (Cd, Cr, Cu, Pb) in this
health so it is essential to manage the waste (WEEE) sampled and it’s effected on environmental.
resulting from EEE in a proper way. Waste Electrical Pathway and impact model for heavy metals in
and Electronic Equipment has been identified as a electronic waste. Electronic waste, current status of
priority area to take specific measures on a European the management of electronic waste (e-waste), and
scale (1). This situation had strayed great recycling technologies for the recovery of metals from
technological progress that has imposed itself reason end-of-life electronic equipment. Because of the ever
to increase the intensity of industrial hazards and its increasing generation of e-waste and the hazardous
impacts on other circles, making thinking in the face nature of this waste stream, e-waste is an emerging
of these dangers of the biggest challenges faced by the issue. Many countries have drafted legislation to
State in general and institutions Industrial improve the reuse, recycling, and other forms of
particular(2). Waste electrical and electronic recovery of such waste. Electronic waste is
equipment has become an important target in significantly heterogeneous and complex in terms of
managing material cycles from the viewpoint of not the type of components and materials. However,
only waste management and control of environmental copper and precious metals make up more than 80%
pollution but also resource conservation(3). Several of the value for most of the e-waste samples. This
types of small digital equipment were also identified indicates that the recovery of precious metals and
as important sources of precious metals; however, copper may remain as the major economic driver for a
mid-size information and communication technology long time. The hierarchy of treatment of e-waste
equipment (e.g., printers and fax machines) and encourages the reuse of the whole equipment first,
audio/video equipment were shown to be more remanufacturing, then recovery of materials by
important as a source of a variety of less common recycling techniques, and as a last resort, disposal by
metals. The physical collectability of each type of incineration and land filling (5)(see figurel(6)).
EEE was roughly characterized by unit size and Electronic devices may contain up to 60 different.

number of end-of-life products generated annually (4).
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2. Material and Methods

In this research we take 6 different part of small
electrical, electronic equipments and(see photol-
6)and the sample digestion methods were found in
many literatures that specializing in analysis of heavy
metals differed when work with it using one of the
following concentrated acids: HCL, HNO3, HCLO4,
HF or a mixture of some of them and sometimes using
H202 (12, 13), each time all compound of sample
crashed and subjected to acid digestion using different
temperature condition (14, 15,16).

Some of the methods a 95C digestion
temperature was used for 2 hr (15) others digestion at
80C for chemical elements. However, deficiencies in
the methods of combining and technologies for
recycling and disposal of waste in illegal ways mean
the loss of most of these precious resources when the
arrival of the equipment to the end of life stage (7).
These wastes could have a negative impact on the
environment and human health if they contaminate
soil, water and air (6).

Therefore Landfills established prior to the
recognition of potential impacts from the leaching of
heavy metals and toxic organic compounds often lack
appropriate barriers and pose significant risks of
contamination of groundwater (7).

3hr(17)and some with reflux (18,19). In the past
century the concentrated acid solution which is
consisted from three volumes of HCL mixed with one
volume of HNO3 that it so called aqua regia was
commonly used for digestion, this concentrated acid
solution was recently used for digestion sample using
temperature above boiling with digestion equipment
(1,16,20). But recently(21)a digestion with lower
temperature at 95C and for a period approximately 1
hr using a modified acid mixture which consisted of
2HCL+2HNO3-+2H20.
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Photo (1) Cricket breaker manual and the other
automatic

Photo (2) Normal division and the division with the
protection device
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Photo (3) Electric bell and ball with battery
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other

Photo (4) computer engine with wire and the
without wire

(d)

(e)

Photo (6) Plain black and the other protection device

And after that we broken all the sample (see
photo a-f)

®

Apparatus, materials and reagents:

In this work 40 ml of aqua regia has been used
for digestion of sample, this acid solution was
prepared from concentrated (37%) HCL and (69%)
HNO3 both obtained from Applichem-company-
GmbH Germany, the mixture was shacked for 24hr
then filtered and the filtrate was further centrifuged
then the supernatant was diluted using volumetric
flask by distilled deionized water to a 250 ml.

A set of suitable standard solutions were
prepared from 1000mg/L stock solutions of Cd, Cr,
Cu, Pb all these stock were obtained from MERK
company-Germany SHIMADZU AA-7000 flame
atomic absorption spectrophotometer was used for the

(b)
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determination of analytes. The apparatus optimum
condition for ASS is given in Table 1.

Table (1) apparatus operating parameters for ASS.

Parameters Cd Cr Cu Pb
Wavelength,nm 228.8 | 220.3 | 324.8 | 232.4
HCLcurrent,mA 8 8 8 8
Acetylene flow | 1.8 1.8 1.8 1.8
rate,L/min

Air flow | 15 15 15 15
rate,L/min

Slit,nm 0.7 0.7 0.7 0.7
3. Results

Calibration curves for Pb, Cd, Cu and Cr were
obtained by using suitable standard solutions prepared
from stock solutions, the graphs obtained were
rectilinear in the concentration ranges and equations
of the curves were found as follow:

Y=0.01371 X + 16.57x1077 R* = 0.9999 for Pb
Y=0.43930 X + 0.0290, B = 0.9995 for Cd

Y=0.16090 X + 15.3x107% 'R% —0.9971 for Cu
Y=0.16090 X + 15.3x107% ' R* = 0.9971 for Cr

Table (2) concentration of Pb, Cd, Cu, and Cr in ppm

sample | Pb ppm Cd Cuppm | Cr
ppm ppm

1 110.7728 | 3.7128 | 11.8207 | 0.0479
2 109.5086 | 3.9719 | 11.7206 | 0.9716
3 90.2733 | 0.5873 | 11.5630 | 0.0000
4 108.7730 | 4.0636 | 10.7187 | 0.3485
5 74.8538 | 0.2821 | 9.7325 | 0.0000
6 106.5847 | 4.6456 | 10.8097 | 0.3706
7 102.7827 | 0.5216 | 3.7585 | 0.7688
8 105.5916 | 0.0733 | 1.0632 | 1.5487
9 0.4459 1.5603 | 7.9925 | 0.0000
10 107.4719 | 4.2395 | 10.4943 | 0.3798
11 108.4466 | 1.4622 | 0.1914 | 0.5586
12 104.3779 | 0.1517 | 2.5516 | 2.8246
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Where Y is absorption reading Abs is
concentration in ppm, mg/L this unit by definition is
also equal to the following unit’s mg/Kg and pg/g.
The higher concentration of Pb was found in sample
1, equal to 110.7728 ppm as in Table 1 Figure 1,2,3,4
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and the minimum concentration of Pb was found in
sample 9 equal to 0.4459 ppm, for Cd was 4.6456
ppm the higher, and the minimum 0.0733 ppm, for Cu
sample lequal to 11.8207, 0.1941ppm and for Cr in
sample 12 was 2.8246, 3, 5, 9 was 0.0000ppm.

4. Discussions

Heavy metal contamination in the Waste Electric
and Electronic Equipment in the study was relatively
high, and the highest concentration were detected in
both samples, so to reduce human health risks or
environmental we must classification waste and put
this waste in special container to another reuse.
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