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Abstract

The study aimed to investigate the presence of some heavy metals in the different used paper tissue paper
in the local market, evaluate their types in terms of their safety and highlight the risks arising from the
excessive use of anonymous tissue paper. At highlighting the potential damage from the impact of the
use of different tissues paper on human health in terms of the probability of the presence of heavy metals
in the tissue paper product. The presence of the following metals (Cadmium, Lead, Chromium) war
investigated in 20 random samples from the market where seven different types of homemade and
imported brands were collected. The concentration of cadmium in all types of samples ranged from (0.21
- 0.05) ppm, where the highest concentration of the cadmium in the sample (A8) and the lowest
concentration was in the sample (T4). The concentration of lead in all types of samples ranged from (0.01
- 0.32) ppm where the highest concentration of the lead in the sample (A9) and the lowest concentration
was in the sample (A3 / Al). For the samples K2, A1l did not give absorption. The concentration of
chromium in all types of samples ranged from (0.07-1) ppm where the highest concentration of the
element in the sample (A4) and the lowest concentration were in the sample (A9).
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Introduction

Human used all sources of nature in order to achieve his welfare and raise the standard of
living and did not hesitate to do so in the use of all methods regardless of the possible negative
consequences that may affect the environment in general and the human in particular, has
resulted from the concern of the human side profit and neglect The environmental and health
aspects of its activities The emergence of a number of negative phenomena in society that have
an unhealthy impact on the human person himself. With the steady increase in the population,
there is a need to increase the work to provide the human needs necessary such as food, energy
and unnecessary, which will only increase the welfare and comfort. Therefore, many
manufacturers resort to condoning the quality of the source and adopt a profitable policy, using
raw materials with unhealthy sources such as recycling of solid waste and using it in industries
that are disproportionate to the source of waste. One of the most important products used by
humans in a large and intensive are tissue paper, which is used in many walks of life and this
because of its availability in many forms and sizes and accessibility because of its licenses, and
there is a wide range of products that are manufactured from tissue paper, including toilet
paper, wipes Pocket, kitchen towels, tablecloths, where tissue paper are used in personal
hygiene, toilet cleaners, hospitals and used in dealing with food and food where wrapped foods
with tissue paper until consumed as this leads to direct contact with health and safety Human
food and used after eating in cleaning. Higher plants may be used as bio-monitors for the
assessment of atmospheric heavy metal pollution by means of their bio-accumulative
properties (Milica Tomasevic 2004) [*% trees can be considered to play important roles in
purifying the environment and fixing heavy metals (Tong Zhang 2017) A family of four
consumes the equivalent of a tree and a half a year in the form of tissue paper. Heavy elements
are widely disseminated in the environment naturally or as a result of different activities of
man and are exposed to them in various ways (Wilson and Pxatt 2007) 2 The human use of
these tissue paper randomly without being careful to use each type for the purpose allocated to
them and thus increase the likelihood of exposure to the user potential damage from the
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presence of hazardous substances to health resulting from
recycling or industry processes such as dyeing and coloring.
Arsenic and mercury cause damage to the liver, kidneys and
digestive tract and cause accumulation to neurological strikes
(Osweiler 1996) lead is often accumulated in the liver and
pancreas (George and Florance 1981) M In recent years,
increased awareness of the dangers to human health and the
environment caused by certain processes and chemicals used
in the manufacture of tissue paper products has led to multiple
regulations being imposed on the industry to ensure the
sustainability of their business. Since the manufacturing and
recycling of paper napkins depends heavily on the use of
water, it is important that the water conforms to health
specifications or will lead to the production of a low-quality
product that affects the health and safety of human beings and
the most important pollutants and potentially dangerous in the
water heavy metals due to use On the other hand, tissue paper
products go through several complex manufacturing processes
and use natural or chemical materials in their treatment,
beautification, dyeing or coloring, and in some cases the
treatment processes are uncontrolled and non-controlled. It is
possible to lead to the arrival of products in the market
without meeting the standards and specifications of safety and
health of the consumer and thus contrary to the task for which
the product was made. Also for napkins where the dyes are
used in the process of coloring, these dyes may be made of
materials containing some heavy metals and therefore Heavy
metals are more likely to be present within the tissue
component. There is a danger of these napkins cheap and
widespread in the market, is that they are not safe for human
health and infect users with skin infections and allergies due
to the increase in the proportion of ash in them. Where the use
of paper towels as paper towels to 36% and 45% as toilet
paper 19% in other uses where it is clear that the extent of
human treatment tissue paper, which reflects on human health
if the product is less than the industrial level, which ensures
the protection of the consumer from the negative impact on
them.

Materials and Methods

Study area

Brack Alshati is located between latitude 27.53.33 north and
longitude 14.28.33 east, and its population around 50,000. To
the west, Alshati borders the Illizi Province of Algeria. After
the 2007 administrative reorganization of districts, it borders
on Nalut in northwest, Jabal al Gharbiin the north, Jufrain
the east, Sabha in the southeast, Wadi al Hayaa in the south
and Ghat in the southwest.

Collection and preparation of tissue paper sample

The study was carried on January 2018 on the lap of
department Environmental Sciences, Faculty of Engineering
&Technology, Sebha University. The samples of tissue paper
were collect from the local market of the town of Brack
Alshati there are two types of tissue in market one local and
out of country we selected 20 types of tissue.

Samples were taken from the common tissue paper, the
market in the Brack Alshati (Libya) area of various types and
were divided into three groups as follows:

1. Toilet tissue paper Symbolized by (T).
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2. A group of Kitchen tissue paper known as table tissue
paper. Symbolized by (K).

3. A group of other uses tissue paper includes pocket tissue
paper, car tissue paper and tissue paper shaving salons
Symbolized by (A).

Preparing samples for measurement

1. Tissue paper samples were taken 1 gram and burn in
oven for 3 hours at 500 °C.

2. The samples were digested with dilute nitric acid 1.5% in
a beaker 50 ml, the extract was prepared to measure the
heavy metals.

3. We used Atomic Absorption Spectrophotometer 2380
Perkin-Elmer.

Study Area

TUNISIA iy Mediterranean sea

| ]
Tripoli

»
AL-KUFRAH
ALGERIA

Calculations

After getting the absorption of the heavy metals under study
(Co, Cu, Pb, Cd, Cr, Ni) in the samples, their concentration in
the samples is calculated mathematically by the following
laws: -

C=A/K
Cmg/L=C*V/WT

Where as:- A= Absorption, C=concentration, WT=Weight of
sample

Discussion

The results showed that the concentrations of the heavy

metals in all the three type of tissue paper are different,

whereas the concentration of some heavy metals were found
in tissue paper samples and some of samples don’t give any
results.

1. The concentrations of cadmium in all type of tissue
paper: The table and (1) shown The concentration of
cadmium in all types of samples ranged from (0.21 -
0.05) ppm, where the highest concentration of the
element in the sample (A8) and the lowest concentration
was in the sample (T4) and K2, K3, A3, A6, A7, A9 less
sensitivity of the Instrument.
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Table 1: shows the Concentration of Cadmium in samples
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0.18
0.16
0.14
0.12 -
01 4
0.08 -
0.06 -
0.04 -
0.02 -

M Cons

M standard

T1 T2 T3 T4

Fig 1: Shows the concentrations of cadmium in the toilet samples

Figure 1 shows that all concentrations of cadmium in the
samples were higher than the allowable limit except the T4
sample was lower than the standard limit and the highest
concentration was 13ppm in the sample T3, T1.

Kitchen Tissue Paper
0.18

0.16

0.14

0.12

0.1 -

M Cons.
0.08 -

0.06 4 M standard
0.04 +

0.02 -

K1 K2 K3 K4 K5

Fig 2: Shows the concentration of cadmium in kitchen tissue paper

From Figure (2) it is clear that samples K4 and K5 had a
higher concentration of cadmium and the other samples did
not exceed the standard limits where their concentration was
0.16ppm.

Other Tissue Paper Type

0.6

0.5

0.4

0.3 H Cons.

m stanard

0.2

0.1 +

Al A2 A3 A4 A5 A6 A7 A8 A9 AL0 A1l

Fig 3: Shows the concentrations of cadmium in other tissue paper

Figure (3) shows the concentrations of samples A2, A5, A8
and A10. Are above limits of cadmium concentration and the
highest concentration on A10 it was 0.5 ppm. The other

Concentration | Sample | Concentration | Sample | Concentration | Sample | Concentration | Sample

0 Ab 0.08 Al 0.1 K1 0.16 T1

0 A7 0.21 A2 0 K2 0.13 T2
0.21 A8 0 A3 0 K3 0.16 T3

0 A9 0.1 A4 0.1 K4 0.05 T4
0.05 A10 0.08 Al 0.16 K5 - -
0.08 All 0.19 A5 - - - -
Toilet Tissue Paper samples were below the standard limit.

2. The concentrations of Lead in all type of tissue paper:
The results shown in Table (2) and shown in the graph (4,
5, 6) shows that the concentration of lead element in all
types of samples ranged between (0.01 - 0.32) ppm, where
the highest concentration of the element in the sample
(A9) and the lowest concentration was in the sample (A3 /
Al) As for the samples K2, All less sensitivity of the
Instrument.

Table 2: shows the concentration of lead in samples

Concentra| Sam |[Concentral Sam (Concentral Sam [Concentral Sam
tion ple tion ple tion ple tion ple
0.16 Ab 0.01 Al 0.28 K1 0.07 Tl
0.23 A7 0.1 A2 0 K2 0.16 T2
0.28 A8 0.01 A3 0.25 K3 0.23 T3
0.32 A9 0.23 A4 0.25 K4 0.21 T4
0.12 |A10| 0.21 A5 0.16 K5 - -

0 All - - - - - -
Toilet Tissue Paper

0.25

0.2
0.15
M Cons
0.1 M standard
0.05 -~
0 -
T1 T2 T3 T4

Fig 4: Shows the concentrations of Lead in the toilet tissue paper
samples

The figure 4 shows that samples T3, T4 had a concentration
above the limits and samples T1, T2 did not exceed the limit,
where the highest concentration of lead in the T3 sample was
0.23ppm and the lowest concentration in the T1 sample was
0.07ppm.

Ketichen Tissue Paper

0.3

0.25 -

0.2 A

0.15 H Cons

H standard
0.1 4

0.05 -

K1 K2 K3 K4 K5

Fig 5: Shows the concentrations of Lead in the kitchen tissue paper
samples
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The figure (5) shows that samples K1, K3, and K4 above the
lead limit. The sample K1 had the highest concentration of
lead by 0.28ppm.

http://www.chemijournal.com

highest concentration in the T2 sample at 0.63ppm and the
lowest chromium concentration in the T3 sample was 0.25

ppm.

Other Tissue Paper Type

0.35

0.3

0.25

0.2 A
M Cons

M standard

0.1 -

0.05 A

Al A2 A3 A4 A5 A6 A7 A8 A9 Al10 A1l

Fig 6: Shows the concentrations of Lead in the other tissue paper
samples

The figure (6) that half the number of samples in other tissue
paper type exceeded the Ilimit whereas the highest
concentration in the sample A9 and the concentration of lead
by 0.32ppm and the lowest concentration of 0.07 ppm in the
sample A3.

4-The concentrations of chromium in all type of tissue paper:
The results shown in Table (3) and shown in the graphs (7, 8,
9) shows that the concentration of chrome in all types of
samples ranged between (1 - 0.07) ppm, where the highest
concentration of the chromium in the sample (A7, A4) and the
lowest concentration was in the sample (A9).

Table 3: Shows the concentration of chromium in samples

Concentraj Sam |Concentral Sam [Concentraj Sam |[Concentra Sam
tion ple tion ple tion ple tion ple
0.57 Ab 0.35 Al 0.57 K1 0.28 T1

1 A7 0.28 A2 0.48 K2 0.64 T2
0.78 A8 0.92 A3 0.5 K3 0.25 T3
0.07 A9 1 Ad 0.28 K4 0.57 T4
0.21 |A10 0.78 A5 0.78 K5 - -
0.5 All - - - - - -

Toilet Tissue Paper

12

M Cons

M standard

T1 T2 T3 T4

Fig 7: Shows the concentrations of chromium in the other tissue
paper samples

In Fig. 7, it is clear that all samples did not exceed the
standard limits of chromium so that its results ranged from the

Kitchen Tissue Paper

12

M Cons

M standard

K1 K2 K3 K4 K5

Fig 8: Shows the concentrations of chromium in the kitchen tissue
paper samples

Figure (8) shows the sample concentrations for chromium; all
samples did not exceed the standards limits. The highest
concentration was 0.78ppm in sample K5 and the lowest
concentration was ppm0.28 in sample.

Other Tissue Paper

12

0.8

0.6 m Cons
W standard

0.4

0.2

9 A0 A1l

Fig 9: Shows the concentrations of chromium in the other tissue
paper samples

The figure (9) shows the concentration of chromium of all
samples of tissue paper of other type did not exceed standards
and the highest concentration in the samples A7, A4 at a
similar concentration 1ppm, and the lowest concentration in
the sample A9 at a concentration of 0.07ppm.

Concentrations of heavy metals are due to the main
component of the manufacture of tissue paper, some napkins
may be made from reuse of waste paper, and others are made
from trees planted near roads or from trees grown near a
source of pollution. The source of heavy metals is probably
due to the water that used in the manufacture of tissue paper
may be affected by heavy metal contamination.

Conclusions

The aim of this study to investigate the presence of some
heavy metals in the different used tissue paper in the local
market the result showed the different concentration of heavy
metals in the tissue paper made outside country is containing
less than other than Local made.
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