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Abstract:

Due to what the vegetation cover represents, which is all the plants in the Bani Walid
region of trees, shrubs, and wild plants, small or large, that have arisen naturally, and it

is one of the most important components of the natural environment.

Most of the valleys of the study area have been subjected to a campaign of
extermination of vegetation cover during the past few years, especially perennial trees,
where they were cut, wooded and charred almost completely, for the purpose of

obtaining financial gains by selling them in commercial markets and cafes.

Given the importance of studying this topic of excessive attacks on logging operations
and the resulting environmental damage in the region, the researcher relied on the field
study to assess the current state of the vegetation cover in the Bani Walid region, in
addition to documenting the logging operations in these sites that were excessively
attacked and distributed In the study area to obtain digital maps and a database that

can be spoken and developed.
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% P removal

partical size pm

Figure 5- Effect of partical size (um) on P removal.
Conclusions

Acid leaching is an effective method to remove phosphorus from iron ores. Sulphuric acid
is very effective, for Dephosphorization of iron ores, 88 % of phosphorus was extracted
with 0.3M (1.6%) sulphuric acid after leaching for 30 min at 60 °C temperature, the acid:
ore ratio is 2:1 and partical size is 100pm. Iron loss during the acid-leaching can be
negligible, which is less than 2% when the particle size is reduced to 80 pm, the P removal

was improved from 88 — 91%.

The use of double leaching did not improve the P- removal significantly; for the first

leaching it was 88% and for the double leaching was 89.6%.

the consumption of acid isimportant factor in term of economic evaluation in the leaching
process. The recycle of sulphuric acid solution and anincorporated process to produce high
purity phosphoric acid as a by-product would make the whole process of

dephosphorization more economical.

Sevinteen Issue-part 2 - June 2022 l 34 [



‘Chemical treatment of Wadi Alshatti Iron ore Dephosphorization by acid leaching using sulphuric acid in batch mode.

90
—® Temperature %C VS P -Removal (%6)
ss |
— 86 -
=
= 84 |
=
£ 82
i
= 80 -
78 |
76 : : : :
o 20 40 &0 80 100
Temperature “C
Figure 4- Effect of temperature (°C) on P-removal (% ).
Table (6): Effect of partical size pm on P removal.
Sample Partical size % P
Wt/ loss% %P +S.D
No. pm removed
A-5 80 3 0.08+0.01 90.8
B-5 100 2 0.10£0.01 88
C-5 200 4 0.14£0.02 83.4

e Average of three replicates

The effect of partical size is presented in table 6 and figure 5, there was a decrease in
percentage of leached P as the partical size increased from 80pm to 200pum. The % of
phosphorus removed at 80pm was 90.8% the an increase of P removal as the partical

size decrease could be due to the majority of liberated apatite.
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100

—@— Leaching time (min) vs P-Removal (%)
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Figure 3- Shows the effect of leaching time (min) on P-removal (%).

4- Effect of leaching temperature on P removal.

The effect of leaching temperature is presented in table 5 and figure 4. There was
increase in percentage of leached of P as the leaching temperature increased from 20
°C to 60 °C. above 60 °C, the % of phosphorus decreased from 88% to 78%. The

maximum phosphorus removal of 88% was achieved at 60°C leaching temperature.

Table (5): Effect of leaching temperature on P removal.

Sample No. Temp(:arature we/ %P £S.D *r
C loss% removed
A-4 20 3 0.1620.01 82
B—4 30 3 0.17£0.01 80
cC—-4 40 4 0.13+0.01 84
D-4 50 4 0.12+0.02 86
F—4 70 3 0.14+0.01 83
G-4 80 4 0.18+0.01 78

e Average of three replicates
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Table(4): Effect of leaching time on P removal.

% P
Sample No. Leaching time (min) Wt/ loss % % P £S.D
removed

A-3 15 1 0.19 £0.01 78
B-3 30 4 0.16 £0.01 82
Cc-3 60 3 0.22 £0.01 75
D-3 90 6 0.23 £0.01 73
E—3 120 1 0.25£0.01 71
F-3 180 1 0.28 £0.02 68

e Average of three replicates
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D-2 2.5:1 2.2 0.32+0.01 63

E-2 4:1 5.2 0.24+0.01 72

e Average of three replicates

100

80 -
g\f/ /—\/
—= 60 -
=
o
g
[a'ed 40 A ‘ —®— Acid:Ore Ratio vs P-reoval (%) ‘
(ol

20 -

(0]

Acid: Ore Ratio

Figure 2- Effect of acid ore ratio on P-removal (%))
3- Effect of leaching time at room temperature on P removal.

The effect of acid leaching time on dephosphorization of the ore samples are presented
in table 4 and figure 3. From the results, it could be seen that the phosphorus removal
from the ore reached maximum values of maximum of 82% at 30 minutes during the
leach process. After leaching The result indicates that after 30 min as the leaching time

increases, there is a decrease in the amount of phosphorus removed.
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Table (2): Effect of sulphuric acid concentration on P removal.

e Average of three replicates

70

50 4

40 -

30 +

P-removal (%)

—@— leaching conc (M }vs Poremoval (% )

20 4

10 +

0.0 0:2 0:4 0:6 0:8 1:0 1.2
Acid concentration (i)
Figure 1- Effect of leaching concentration (M) on P-removal (%)
2- Effect of acid: ore ratio at room temperature on P removal.

The effect of acid: ore ratio on the removal of P is presented in table 3 and figure 2. It
can be seen that phosphorus extraction increases slightly as the acid: ore ratio increases
and reaches a maximum at 2:1 acid: ore ratio of the 0.3M H,SO, corresponding to
maximum of 75% phosphorus removal. As the acid: ore ratio increased further, there

was a progressive decrease in phosphorus removal.

Table (3): Effect of acid: ore ratio on P removal.

%P
Sample No. Acid : ore ratio Wt/ loss% % P +S.D °
removed
A-2 1:1 25 0.33+0.02 62
B—2 1.5:1 2.6 0.2740.01 69
CcC-2 2:1 13 0.22+0.01 75
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Above 0.5M, the % phosphorus decreased from 64% to 45%. The maximum

phosphorus removal of 64% was achieved at 0.5M leaching concentration and 63% at

0.3 M leaching concentration therefore 0.3 M is chosen as optimum leaching

Major components % Average +S.D

Fe 54.67+0.44

Sio, 4.04+0.03

Al,O4 4.58+0.04

CaO 1.62+0.18

MgO 0.15+0.03

K,0 0.06+0.00

SO, 0.5240.07

* P 0.8710.01

concentration.
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The analysis of Wadi Alshatti iron ore are presented in table 3.1 which are the average
of three replicates. From the table, iron mass % content of the ore was close to 55%
other elements are presents as oxides. SiO, and Al,O; with quite high content 4% and
4.6% respectively while CaO was 1.6% other oxides MgO, K,0, SO; were in less

amounts.

Phosphorus which is the target element in this study was determined by UV-visible
spectrophotometric method as stated previously, P was 0.87% which is quite relatively

high for the production of steel.

Table (1): Chemical composition of Wadi Alshatti Iron Ore.

% P
Sample No. Acid conc (M) | Wt/loss% | % P +S.D ’
removed
A-1 0.1 2.45 0.70£0.03 19
B-1 0.3 2.25 0.321+0.01 63
Cc-1 0.5 3 0.31+0.01 64
D-1 0.7 2.4 0.48+£0.01 45
E-1 1.0 3.8 0.47+0.02 46

1- Effect of sulphuric acid concentration on P removal.

The effects of leaching acid concentration on the removal of P at room temperature
using 60 min leaching time is presented in table 2 and shown in figure 1, the contact
time was 60 min and acid : ore ratio was 2.5:1 for samples A-1, B-1, C-1. There was

increase in P removal as the leaching acid concentration increases from 0.1- 0.5M.
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1.5:1,2:1,2.5:1 and 4:1. the flask was put on a magnetic stirrer for 60 min. The solution

was filtered using filter paper 125 mm as in experiment 1.

C - Effect of leaching contact time on the removal of P.
The grinded iron ore sample (20 g) with partical size 100pm was taken into a 500 ml
conical flask covered with glass watch, and (40 ml) 0.3M H,SO, acid concentration was
addedtoit, the acid: ore ratio was 2:1, the flask was put on a magnetic stirrer at different
times 15, 30, 60, 90, 120, and 180 min . The solution was filtered using filter paper 125

mm as in experiment1.

D - Effect of leaching temperature on the removal of P.
The grinded iron ore sample (20 g) with partical size 100pm was taken into a 500 ml
conical flask covered with glass watch, and (40 ml) 0.3M H,SO, acid concentration was
added to it, the acid : ore ratio was 2:1. The flask was put on a magnetic stirrer for 30
min at different temperatures 20°C, 30°C, 40°C, 50°C, 60°C, 70°C and 80°C. the solution

was filtered using filter paper 125 mm as in experiment 1.

E - Effect of double leaching on the removal of P.
The grinded iron ore sample (20 g) with partical size 100pm was taken into a 500 ml
conical flask covered with glass watch, and was treated at the optimum conditions for
two times (40 ml) 0.3M acid concentration was added to it, the acid : ore ratio was 2:1,
30 min leaching contact time and 60°C leaching temperature The flask was put on a
magnetic stirrer and the solution was filtered using filter paper 125 mm as in

experiment

F - Effect of partical size pm on the removal of P.
The grinded iron ore sample (20 g) with different partical sizes 80pm, 100 pm and 200
pm were taken in conical flask covered with glass watch, and was added to (40 ml) 0.3 M
acid concentration, the acid: ore ratio was 2:1. the flask was put on a magnetic stirrer for

30 min at 60°C. the solution was filtered using filter paper 125 mm as in experiment 1.
3 - Results and Discussion

3.1- Chemical composition of Wadi Alshatti Iron Ore.
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Figure 1: Location of study area, map of libya.

2 — Experimental work.
Sample Collection and preparation.

The iron ore samples were obtained from Wadi Alshatti ashkheda, 10kg of the sample
was weighted out The sample was pulverized with hummer mill into finer size and
saved to obtain a particle size of 100 microns. The collected sample was subjected to

immediate chemical analysis as required.
Equipments

The chemical treatment and the physical processes were carried out in laboratories of
Chemistry Department University of Garyan and Libyan Iron and Steel Company

laboratory in Mesrata, and X- ray analysis in Cement factory laboratory Zleten.
Chemicals and Reagents:

The chemical used for analysis were: Sulphuric acid, Nitric acid, Hydrochloric acid,
Perchloric acid, Sodium Hydrogen sulphate, Hydrazonium sulphate, Ammonium

molybdate. All chemicals are of analytical grand.
Optimization experiments for P removal.

A - Effect of H,SO, concentration on the removal of P.
20 g of grinded iron ore sample with partical size 100pm was taken into a 500 ml conical
flask covered with glass watch, (50 ml) of H,SO, was added in different concentrations
(0.1M, 0.3, M, 0.5M, 0.7M, 1.0M), giving acid :ore ratio 2.5:1, the flask was put on a
magnetic stirrer for 60 min. the solution was filtered using filter paper 125 mm, the
residue was dried in an oven at 110 °C for 24 hours. P was determined

spectrophotometricaly as in previous method before.

B - Effect of acid: ore ration on the removal of P.
The grinded iron ore sample (20 g) with partical size 100pm was taken into a 500 ml
conical flask covered with glass watch, and (20 ml, 30 ml, 40 ml, 50 ml and 80 ml) 0.3M

H,S0, acid concentration was added to it, the different acid: ore ratio were tested 1:1,
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leaching temperature range 45-700C, the maximum deviation of the model-predicted
removed phosphorus concentration (from the corresponding experimental values) was

less than 29% [15].

When phosphorus is disseminated in iron structure, possibly forming cryptocrystalline
phosphates or solids, solutions with the iron oxide faces secondary mineralization, the
beneficiation can only proceed by chemical routes investigated dephosphorization
with acid leaching [16,17].

Area of study

Wadi Shatti deposit is a belt of Upper-Devonian sedimentary formations, including iron
ore bearing layers, which extends over 160 kms, in ENE WSW direction, on the northern
border of the Murzugq basin, in the province of Sabha south of Libya. The western and
eastern ends of the iron ore bearing layers are covered by more recent formations,
which completely covered the ore outcrops. The study area is situated in the province
of Sabha, Libya, bounded by latitudes 27° and 28° N, and longitudes 12° and 13° 30" E.
The territory covering an area of nearly 16,500 sq km (figure1). The study area lies to
the south of the Gargaf arch, an E-W trending anticline, built up of a Precambrian core
and Cambrian to Devonian clastic sediments with Lower Carboniferous rocks at its
southern limb, striking about 85° with 1-3° dip towards the south. Paleozoic formations
containing iron-bearing Oolitic layers are reported to occur in several areas beside the
Wadi Alshatti. The iron bearing horizons are mostly confined to the Middle and Upper
Devonian Awaynat-Wanin formation. In the Wadi Alshatti valley, the Upper Devonian
formation consists of 140 meters of gray, tan and brown, fine to medium grained, well-
rounded and well-sorted cross bedded sandstone.

25°N -

=
3
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In a study carried out by the School of Minerals Processing and Bioengineering
Central at South university in China. The method for removal of phosphorus from iron
ores involves; smelting process, physical separation and chemical leaching Smelting
process is effective for dephosphorization but with very high cost, and it is still under
fundamental research. For physical separation, crushed ores should be finely grounded
until the phosphorus minerals were dissociated from iron minerals, and then
dephosphorized with flotation ore magnetic separation. Low phosphorus extraction,
high grading cost and iron ore loss are the major disadvantage of the method. Chemical
approach, in which the ore is leached with a suitable solution is a relatively as it can

directly treat the sinter fines without strict requirements for the particle size [5].

In other study, which was carried out by Department of Materials and Metallurgical
Engineering, Federal University of Technology ImoState, Nigeria. dephosphorization
with acid leaching In their studies the acid concentration was very high and low
phosphorus extractions were obtained. The cost of chemical leaching depends on the

consumption of the leaching agent [6-9].

The model predicted the concentration of phosphorus removed with high degree of
precision being dependent on the final pH of the oxalic acid solution and weight input
of the iron oxide ore. It also showed that the concentration of phosphorus removed (at
a temperature of 25 0C, average ore grain size; 150 pm and initial leaching solution pH
5.5) is inversely proportional to the product of the final pH of the leaching solution and

the weight input of the iron oxide ore [10-11].

Phosphorus may be incorporated either into the crystal lattice of iron oxides or into the
gangue minerals, phosphorus has a deleterious effect on the workability of steel

[12,13].

In most places only premium low phosphorus ores (less than 0.08 wt%) are extracted
leaving many iron mines around the world enriched in un-tradable, high phosphorus

iron ore [14].

Phosphorus removal has been observed also to be dependent on leaching temperature.

The model derived using experimental results generated previously indicated that ata
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stockpiles of low and lean grade ores to be mined of which is Wadi Alshatti iron ore. The

ore is low grade because of the high phosphorus element (1%) and low iron (52%). If
steel is produced at high level of phosphorus that steel will be brittle and can be easily

crack hence the need for dephosphorization (3).

Libya's commercially usable minerals resource apart from its hydrocarbons has a large
of iron ore deposit in Wadi Alshatti near Sabha, wadi Alshatti deposit is a belt of upper-
devonian sedimentary formations, including iron ore bearing layers which extends over
160 kms long, The occurrence of Wadi Alshatti iron ore have been known since long
time, the first study was carried out on 1943 during the Italians occupation of Libya.
Preliminary geological investigation on the period 1955-1958 based on these
investigations it was estimated by the united states geological survey (USGS) that the
reserves of iron in the entire area would be about 1000 million tons and the average
grade 42% Fe, 21,49% SiO,, 3.32% Al,O5, p 0.49%. (4)

Another study was carried out by French study group on Wadi Alshatti (FGWS) led by
(Bureau de Rechersches geologiques et minieres) was commissioned by the Libyan
industrial research Center in 1971 for detailed investigations FGWS have conducted
these investigations in two phases, phase | in 1971-72 and phase Il in 1973 -74. The
phase | work included geological investigation to determine the ore characterizations
occurring in the entire deposit to select the most promising areas for further
investigation. Based on the findings of phase |, the phase Il investigations were confined
to two promising areas of Ashkheda and South Taroot, of which the South Taroot areas
has been finally selected for development the ore reserve estimated to be more than 5.0
billion tons & expected to be with average grade of 42% Fe. In order to obtain high grade
of iron ore, a physical treatment were performed by (FGWS) on different types of the
ore, but no sufficient data available for adopting any effective technology to remove P),
silica and alkaline elements. Today's technology considers FGWS work very primitive
and did not predict the deleterious effect of (P) and others on steel products quality.
Chemical and mineralogical studies conducted in the two areas, showed thatiron varies
from 48% in reduced ore and 55% in the magnetic ore, with 4% alumina, 4% silica and
1.0% phosphorus[3].
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Abstract

In this work a Chemical treatment process by sulphuric Acid leaching has been carried
out for the dephosphorization of Wadi Alshatti iron ore, which contains an average of
0.87% of phosphorus content. Sulphuric acid is used for the preparation of leaching
solutions. This study involves The effects of leaching concentration, acid : ore ratio,
contact time, leaching temperature and partical size on the dephosphorization of wadi
Alshatti iron ore by chemical leaching [H,SO,] technique in a batch mode, the results
indicates that 90.8% of phosphorus is removed (0.08%) at 30 min leaching time, 0.3M
leachant concentration, 2:1 acid : ore ratio, 60 °C leaching temperature and 80pm
partical size which were the optimum conditions for the removal of P from wadi Alshatti

iron ore. Iron loss during the leaching was less than 2%.

It can be concluded that acid leaching of Wadi Alshatti iron ore is feasible using the

conditions of the described process.

Key words: iron ore, chemical treatment, dephosphorization, sulphuric acid,

phosphorus.
Introduction and Literature Review

Iron is one of the biggest eight elements in the earth's crust, being the fourth most
abundant element at 5% by weight. (1) iron ores are rocks and minerals from which
metallic iron can be economically extracted and used to make pig iron, which is one of

the main raw materials to make steel. (2).

High grade iron ore resources are fast depleting as a result of pressure originating from

population and industrial development requirement. However, there exist large
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Table 3: Effect of different concentrations from plants extracts on repellency

Percentage ‘

ults of Tribolium confusum. e
.

20 Minu* Minute
10% o o | 3 :

" L 4 L 4
sp%kﬂa : : n . . " . . n
Pipper nigrum | 40 | 53.3 | 466 |46.6 | 20 | 466 | 40 |355| 20 | 466 | 66.6 | 44.4
Citrus sinensis | -13.3 | 13.3 | 6.6 22 | 1331666 | 20 [333]| 20 |266 (133 | 20
Cinnamomum
66 [ 133 | 20 |133|266| 66 | -6.6 | 88 | 466 | 20 6.6 | 244
camphora
Syzygium
) 40 | 666 |-6.6|33.3|666|466|33.3(48.8|33.3|33.3|53.3]| 40
aromaticum
Average 16 | 38.6 | 21.3 293|413 | 28 293 | 36 | 426
CD5%A 37.4 27.9 27.6
B 29 21.6 21.4
A*B 64.9 48.3 47.9
References: -

1- Hana H. Mohammed, (2013). Repellency of Ethanolic Extract of Some Indigenous
Plants Against 7ribolium confusum (du val)) (Coleoptera: Tenebrionidae), Journal of
Agriculture and Veterinary Science, Volume 2, Issue, PP 27-31.

2- Good, N.E. (1933). Biology of the flour beetles 7. confusum Duv. T. ferruginaeum
Fab. /

Agric. Res. 46, 327-334.
3- Dickj. (1 9#& Oviposition in cerffirf§Coleoptera, Ann. appl. Biol, 24, 762-796.
4- Radmil§ Almasi ijelaQodoficec, (‘014). Re&#’on jconajsed fl
beetle 7ribolium confusum Du A oleoptera: eneprionidae) on common and

wheat an

S 4

5- Bughio, F.M. and R.M. Wilkins, (2004). Influence of malathion resistance status on
survival and growth of 7ribolium castaneum (Coleoptera: Tenebrionidae), when fed on
flour frominsectresistantand susceptible grain rice cultivars. Journal of Stored Products

Research 40, 65-75.
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IS 4
Tabl nie ratioés from p::tracis o: rortal'
per agg o adult of Tribolitum confusum.
Treat
(A) 10% | 20% | 30% | Av. | 10% | 20% | 30% | Av | 10% | 20% | 30% | Av.
Mentha
) 0.0 0.0 0.0 | 00| 0.0 0.0 0.0 | 00| 0.0 0.0 0.0 | 0.0
Splfd[&
Pipper nigrum | 0.0 0.0 00 [ 00| 0.0 0.0 00 [ 00| 0.0 0.0 0.0 | 0.0
Citrus sinensis | 6.6 0.0 66 |44 | 6.6 0.0 66 |44 | 66 0.0 6.6 | 44
Cinnamomum
0.0 6.6 66 [ 44| 00 6.6 66 [ 44| 00 6.6 66 | 44
camphora
Syzygium
/V)/g' 0.0 0.0 00 [ 00| 00 0.0 00 [ 00| 00 00 (222174
aromaticum
Control 0.0 0.0 00 [ 00| 00 0.0 00 [ 00| 00 0.0 0.0 |00
Average 1.1 1.1 2.2 1.1 1.1 2.2 1.1 1.1 59
CD5%A 5.09 5 10.2
B 3.6 3.6 7.2
A*B 8.8 8.8 17.7
Table 2: Effect of different concentrations from plants extracts on mortality
percentage to adult of 7ribolium confusum.
Treatment (B) 4 day 7 day 8 day
(A) 10% | 20% | 30% | Av. | 10% | 20% | 30% | Av | 10% | 20% | 30% | Av.
Mentha
) 0.0 0.0 00 | 00| 0.0 66 | 133 | 66 [ 133 | 6.6 | 13.3 | 111
SPICEI[H
Pipper nigrum | 0.0 0.0 00 | 00| 0.0 66 | 266|111 | 6.6 20 [ 33.3] 20
Citrus sinensis | 6.6 0.0 66 | 441466 133 | 20 | 266 | 60 | 266 | 26.6 | 37.7
Cinnamomum
0.0 6.6 66 (44| 20 | 266 | 20 | 222 | 20 40 40 | 333
camphora
Syzygium
)/)/g‘ 0.0 00 | 22274 0 00 | 333 (111222 | 33 |444 | 333
aromaticum
Control 0.0 0.0 00 |0.0| 0.0 0.0 0.0 0.0 3.6 3.6 3.6 3.6
Averagg. 11 11.1 1| 88 | 18.8 209 | 21.7 | 26.9 .’
"
CD %A 1‘ 17.4 ‘ 19.7 | (4
12.3
A*B 17.7 b 30.2 34.2
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(Bhu
eff

that S. aromaticum essential oil has more insecticidal activity against Sitophilus oryzae

than the other essential oils. it was found that eugenol was the major component of the
oil S. aromaticum and it may be responsible for inhibition of adult development,
fumigant toxicity and oviposition deterrent of test insect (Mercy er al. 2013). The
extracts of Cinnamomum camphora showed repellant activity against adult beetles of
Tribolium castaneum (Farhana er al. 2006). extract of Citrus sinensis showed higher
insecticidal activity against 7ribolium castaneum and may be due to the potential
compounds was present in hexane extract of the C. sinensis (Pugazhvendan er al.
2012). Pipper nigrum oil showed insecticidal activity, repellent and effective in
reducing Callosobruchus chinensis infestation in cowpea and wheat, so it can be used
as a protective agent to prevent infestation of stored grains by insect pests (Swamy and
raja 2018). (Aliasghar er al 2013; Abbas and asghari 2012). reported that Mentha
spicata can be used as biopesticide and Mentha leaves are safe for consumption and
have no known toxic elements or negative side effect. 7ribolium castaneum was more
killed by the extract of Mentha spicataas compared by other two plant extracts (Syam
and Idham 2017).

Conclusion:

Results of this study point out that some plant extracts might be useful as potentinsect-

control’gnts, S. aromaticur@Ccamphora and C. sinensis were found to have RNt
L 4

insgcticidal adyiva 7. YoMfusumfthrough i§c mortality gercentage. wiile
M. - rd effecti erce T.
L 4

in the protection of flour from 7. confusum.
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Statistical Analysis:
The factorial experiment was conducted and the data was analyzed by one way
Analysis of Variance (ANOVA) (Fisher and yates 1968).

Results and Discussion:
The results in Table 1 and 2 revealed that Percentage of mortality was increased
according to the increase of the days, after 1 and 2 days no significant differences in

mortalit‘was noted, the higher percentage of mortality was reached 22.2% at 30%

L
conc ntﬁt’on of S. aromaticurg alker 3 and 4 days,maximum mortality was obse’ved
in Al ncenw33~3"/ o

concentration with signifcant differences f@m control 0% while the §verage of

mortality for plant extracts was highest in C. sinensis and C. camphora were reached
26.6% and 22.2 % respectively after 7 days, also C. sinensis caused the highest mortality
of adults reached 60% at 10% concentration followed by S. aromaticum 44.4% at 30%
concentration and C. camphora 40% at (20 and 30 % concentrations) whereas the
average of mortality for plant extracts was higher in C. sinensis 37.7% followed by 5.
aromaticum and C. camphora 33.3% with significant differences from control 0% after

8 days.

The results indicates variation among the plant extracts in repellency percentage
against the selected insect in (Table 3), 2. nigrum was recorded higher average of
repellency percentage 46.6% after 10 minute ,maximum of repellency percentage was
in 5. aromaticum 66.6% at concentration10% followed by C sinensis 66.6% at
concentration20% and M. spicata 53.3% at concentration30% whereas average of
repellency percentage was higher in S. aromaticum 48.8% and M. spicata 37.7% after
20 minute, while after 30 minute M. spicata and P. nigrum were recorded heights
repellen(zgercentage 73.3% 66.6% at concentration30% respectively an(‘ﬁt

spicafawas supier the

spicataand P. nigrumwere effective in increase repellency percentage of 7. confusum.
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Culture of Tribolium confusum:
The adults 7§g7nfu5um were coll
d

tefl from infested flour purchased from the Iocal..

ture tgseparate ti !e aault Insects.

market

brought to the laboratory t enslevmgthe cul

Bioassays:
Mortality Testing:
Petri dishes of 9 cm diameter and a height of 2 cm were treated by added 2 ml from

each

concentration by rubbing in a cotton piece and another 2ml of ethanol 99% was used
as a control and air — dried, five adults of 7. confusum were introduced into each petri
dish, each treatment was replicated three times (Mohammed and Rukhosh 2011).
Dead beetles in each replicate were recorded daily for 8 days and adult mortality was

assessed as.

Number of Dead Weevils

% Mortality= X100
Total Number of Weevils

Repellent activity of Plant extracts against Tribolium confusum:

Petri dlsheﬁg 9 cm diameter anfla feight of 2 cm were divided into two equal hal\gy
telk in the center, he halves was treated b
oM by ru he o

. 9

introduced into each petri dish in the circle, each treatment was replicated three times

.percentage of adults in untreated part was recorded for 10,20 and 30 minutes
(Talukder and Howse 1993). Percentage repellency (PR) values were computed using

the formula:

PR=2(C-50 %), Where; PR = percentage repellency, C=percentage of adults in untreated

part
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Introduction:

Tribolium confusumis the most widely distributed and destructive insect pest of stored

cereals

throughout the world (Hana 2013). The adults are long-lived and produce eggs
continuously over a long period (Good 1933; Dick 1937). Itis a polyphagous species
and a significant pestin flours, adults and larvae feed on various products such as dried
fruits, oil plants, corn, coffee, nuts, cocoa and causes decreases the quality of products
and led to enormous economic losses each year, adults and larvae feed on flour and
cause unpleasant smell in the flour and deteriorate of its properties (Radmila and
Danijela 2014). the protection of stored grain against pests has been a major problem

) (Hana 2013). The W|despread use of synthem
s

ch as fontamin food,toxjcgesidues.side
and

al. 2003). To overcome these problems, it is necessary to seek on alternative methods,

from the dggopment of agricu

safe, convenient and environmental for pest control. botanical extracts have several
uses in insect control. These products have been studied for its antifeedant, repellent,
attractant, and fumigant effects, as well as inhibiting reproduction of many pests (Cox

2004; Kubo 2006).

the present study was initiated to find the most effective plant extracts such as Mentha
spicata, Pipper nigrum, Citrus sinensis, Cinnamomum Lamp/mia and Syzygium

aromaticum in different concentrations 10, 20 and 30 % against 7. confusum.

Materials and Methods:

Collection and preparation of plant extracts:

In this study five powders of plants such as Mentha spicata, Pjpper nigrum, Citrus
sinensis, Cinnamomum camphora and Syzygium aromaticum were purchased from a
local market in tripoli, one hundred grams of plants powders were mixed separately
with 500 ml water in an electric grinder then filtered through muslin cloth for three

times and these extracts were diluted to make 10, 20 and 30 %.
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Abstract:

The present research was carried out at the laboratory of entomology, faculty of
Agriculture during 2020 to evaluate the bioactivity of plant extracts Mentha spicata,
Pipper nigrum, Citrus sinensis, Cinnamomum camphora and Syzygium aromaticum
with three concentrations 10, 20, and 30 % against adults of 7ribolium confusumunder
laboratory conditions. Two bioassays were conducted, the first to evaluate percentage
of mortality and second to evaluate repellency percentage. S.aromaticumwas recorded
higher percentage of mortality 22.2% at 30% concentration after 3 and 4 days,

maximum mortality was observed in C. sinensis 46.6% and 60% at 10% concentration

after 7 and B&ys respectively, whErdks the average of mortality for plant extracts wag @

percentage was in S. aromaticum 66.6% at concentration10% whereas average of
repellency percentage was higher in 5. aromaticum 48.8% and M. spicata 37.7% after
20 minute, while after 30 minute M. spicata and P. nigrum were recorded heights
repellency percentage 73.3% and 66.6% at concentration30% respectively and M.

spicatawas superior in the average of repellency percentage reached 51.1%.

Keywords: Tribolium confusum;, Mentha spicata; Pipper nigrum, Citrus sinensis,

Cinnamomum camphora and Syzygium aromaticum.
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English language curriculum. These suggestions included the environment and the

lesson presentation and format in addition to and assessment approaches.

However, these proposals need to be adopted and supported by the decision makers at
the level of the Ministry of Education, the region, the school administration and the
Educational Inspection Office. Hence, it is necessary to point out the importance of such
studies to reform the current situation and deal with crises such as Corona. The study
confirms that there are other aspects that have not been addressed and that need to
conduct other research to study them. Among these aspects is the role of the EFL
inspectors and their relationship with teachers in facing the current situation after

Corona.

In sum, EFL teaching, in Libya, needs to make a change in its curricula by re-evaluating
it to fit the new changes after the Corona pandemic. Therefore, this paper suggests to
decision-makers, teachers, and inspector to adopt a new policy towards the curricula of
teaching English as a foreign language to achieve the desired goals in line with the
recent changes. Sharing the learners’ families and raising their awareness of the

importance of this change is the first step to the successful reform.
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To further clarify how to make the above modifications, the focus group participants

suggested this solution as an example: In the classroom, emphasis is placed on
individual tasks and activities related to the development of writing and reading skills,
and learning of grammar and vocabulary, while other skills related to speaking,
pronunciation and listening are taught and developed outside the classroom through
various means. A short time in the classroom is devoted to reviewing and evaluating
students’ performance in these skills. However, if distance learning and other
technological means are available, the teacher's interaction with students outside the

classroom can continue to develop these skills.

There remains a final issue that was discussed with the participants, which is how to
evaluate students’ performance. Conducting tests is important to know the students'
performance and give them grades that distinguish them from each other and move
them from one level to another. However, the traditional test approaches _ pencil and
paper _ cannot measure students' performance in all skills according to the solutions
that have been proposed to fit the context of the coronavirus pandemic. Hence, the
participants suggested adopting the portfolio technique for assessment, while not
neglecting the traditional evaluation methods. Assessment through the portfolio also
needs awareness from the student and the teacher, and teachers need to be trained on

how to use this method.
Conclusion

Based on the data extracted from the opinions of 52 teachers, inspectors and experts in
the field of teaching English as a foreign language in Libya, it is clear that many
challenges and restrictions facing the teacher and learner after the outbreak of the
Corona pandemic, and the imposition of some precautionary measures. These

challenges relate to the environment, course presentation, and assessment methods.

This study attempted to diagnose the current situation and identify the difficulties
facing the teacher and learner of English as a foreign language resulting from the
precautionary measures imposed by the outbreak of the Corona pandemic. This step

led to the proposal of some solutions that dealt with making some modifications to the
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other subjects like history or physics. The negative impact of precautionary measures
on the learning process does not imply a demand for rejection or non-compliance.
Rather, it requires thinking about new ways of dealing with them. In other words: how
can we hold onto precautions and at the same time lose nothingin the learning process.
This question was addressed to the participants in this study and they proposed some

solutions that correspond to the Libyan context.
Suggested solutions

The key point that most of the participants stressed was that in order to ensure a
successful curriculum change, all beneficiaries of the learning process should be
involved. These include the teacher, the learner, and the parents in addition to

educational authorities.

Perhaps the first thing that comes to mind to solve the difficulties faced by teachers
and learners of English as a foreign language in Libya is to adopt study remotely through
various technological means such as the Internet and related applications that are
designed for this purpose. However, this solution is facing several criticisms from some
researchers. In addition to the poor infrastructure and lack of easy access to the Internet,
there are other weaknesses pointed out by some studies, including the negative impact
of remote learning on students' psychology (TUAC,2020) and the fatigue of parents
(ibid). Therefore, according to the Libyan situation, the participants in this study believe
that distance study cannot be relied upon fully and at all times. Other alternatives

should be explored, not to lose sight of remote study.

One solution, proposed by the participants, is to revisit educational activities so that
they are designed to begin within the classroom and continue to be accomplished
outside it. Encouraging students to continue their practice of the language outside of
classroom is highly important at this time. This procedure requires a modification in the
methods of curriculum delivery to fit within the available time base. It also requires
determining the tasks and skills to be performed within the classroom and those that
can be accomplished outside it. However, this step requires training students how to be
autonomous learners. Strategies to learn different language skills and train students in

21st century skills are now a priority for education to respond to crises like Coronavirus.

17 )



eI - Semi - Annual Periodical Scientific

teachers and the educational situation in general, the participants’ answers were

summarized as follows:

The time specified for teaching the course in the classroom has been reduced by almost
half. This does not allow to cover all lessons and tasks and to develop all language skills
efficiently. Activities that develop listening and speaking have been considered a time
consuming. Three periods a week is not sufficient to carry out all the aural activities.
Therefore teachers’ main focus has been on teaching grammar and reading.
Furthermore, the difficulty of conducting some learning activities that require
cooperative and interactive work in groups or pairs has negatively affected the learning

process.

Some participants pointed out that wearing masks inside the classroom affects
students’ ability to understand what they are saying and prevents them from speaking
to their teacher or peers. Teachers, also, have difficulty tracking students’ pronunciation

when speaking or reading.

Moreover, reducing the number of learners in the classroom, due to health necessities,
led to the distribution of learners to a larger number of classes, which in turn increased

the performance rates for teachers.

With regard to evaluation, the collected data revealed that teachers face confusion in
evaluating learners due to the lack of time and the difficulty of evaluating the learner's
performance in all skills. Under these circumstances, teachers are not able to conduct
weekly and monthly tests that evaluate students’ performance and provide feedback to
the teacher. On the other hand, the provision of feedback to students decreased in

terms of quantity and quality.

According to the generated data, it is clear that the coronavirus pandemic and the
accompanying precautionary measures have a negative impact on the teaching and
learning of English as a foreign language. Teaching and learning English as a foreign
language requires developing the four language skills (Iistening, speaking, reading, and
writing) as well as other sub-skills. They all need to conduct classroom activities in

which students interact and cooperate without hindrance. So it may be different for
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used to answer the study questions. In the beginning, a qualitative questionnaire
containing open-ended questions was distributed to 52 teachers and specialists in the
field of teaching English as a foreign language. The participants were from several
Libyan cities. After collecting the questionnaire and analysing the data, the points that
needed further clarification and discussion with the participants were identified and re-
investigated through two qualitative instruments : the first was a telephone interview
with 5 participants, and the second was two focus groups, the first was in Bani Walid
which included 2 inspectors and 9 teachers at the preparatory and secondary levels. As
for the second focus group, it included eight primary school teachers and 2 specialized

university professors.

The open-ended questions in the questionnaire were around the difficulties and
challenges facing the teacher and learner of the English language in Libya, and the
proposed solutions in light of the Corona pandemic. On the other hand, focus groups
and the semi-structured interviews discussed deeply the different views elicited from

the questionnaire. The generated data, then, were analysed thematically.
Discussion

After classifying and analysing the opinions of the participants in this study, these
opinions will be discussed under several headings in agreement with the theoretical

basis adopted by this study.
Challenges

According to Nation and Macalister (2010) environment includes all the factors that
have a strong influence on decision-making about goals. These factors stem from
learners, teachers, and the learning and teaching situation. In this regard, the
participants in this study unanimously agree on the need to pay attention to the
changes that occurred in these three elements after the spread of the Corona pandemic.
Accordingly, a change must be made to the curricula for teaching English as a foreign
language to adapt to the new conditions. When the participants were asked about

identifying the mostimportant constraints and challenges that occurred to learners and
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perspectives are no longer intellectual luxuries, nor a saving of time or effort, nor a

motivating factor for the learner only. Health imperatives require us to adopt these

approaches to overcome the effects of this crisis without difficulty.

Prior to the outbreak of the coronavirus pandemic, several studies addressed the
importance of learning autonomy within and outside the classroom (Saleh, 2016; Borg,
& Al-Busaidi,2012; Balgikanh,2010). Other researchers emphasized the importance of
blended learning (Allan, 2007). However, these studies illustrated these methods with
the aim of saving time and effort and facilitating the educational process. The goal was
not to address a pandemic that compels learners to social distancing and may lead to
the interruption of the entire educational process. This paper discusses the challenges
facing teachers and learners in the context of the Coronavirus pandemic, and tries to
find solutions to face these challenges. It is an attempt to suggest a modification for the
EFL curriculum used in Libyan schools to be adapted to the new conditions after the
Coronavirus pandemic. Theoretically, this study was based on the perspectives of
leading specialists in this field, such as Richards (2001), Nunan (1988),and Nation and
Macalister (2010). Practically, the opinions and suggestions of some expert teachers,

inspectors, and researchers were taken from several Libyan cities.
Libyan Context

Since the outbreak of the epidemic, the educational authorities in Libya have taken all
the measures recommended by the health authorities. Schools have been closed for
several months. The Ministry of Education tried to allocate a television channel to
broadcast some important lessons for students to watch on television. After the end of
the first wave of the pandemic, the Ministry decided to reopen schools while taking all
precautionary measures recommended by the health authorities. This was represented
by allocating only three school days a week, In addition to reducing the scheduled

lessons.
Methodology

Due to the nature of this study, which is exploratory, a qualitative methodology was

adopted to collect the required data. Three qualitative data collection methods were
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with other notions that call for self-learning such as self-directed learning, learning to
learn and learner-centred instruction. All of these trends and the accompanying
definitions are centered on one idea, which is that the learner takes over the learning
process by relying on him/herself . In other words, the learner depends on him/herself
by defining his/her goals with full awareness in order to take the necessary steps and
strategies to achieve these goals. The key idea here is that the learner is self-sufficient to
develop his/her cognitive skills and achieve his/her goals; this, however, does not mean
the complete absence of the role of the teacher, especially when it comes to learning a

foreign language.

With regard to learning English as a foreign language, many scholars are concerned with
the need to promote the principle of learning autonomy in and out of the classroom.
This begins with classroom activities based on cooperative and groups or pairs tasks. In
addition, learners are taught learning strategies as they have been proposed by Oxford
(1990). Outside the classroom, learners seek to acquire new information and develop
their skills on their own through self-learning centers or by using new technologies such

as the Internet and other ICT applications.

The use of technology to learn English as a foreign language, however, leads us to an
important trend in this area, which is blended learning. It refers to ‘a holistic approach
to learning that involves a blend of different approaches, e.g. face-to-face and e-
learning, the use of different technology-based tools, or the blending of classroom-
based and work-based Iearning'( Allan,2007: 1). In other words, it is the use of modern
technological means in the learning process inside and outside the classroom in order
to better develop the learner's skills, save time and effort, and enhance the learner's self-

reliance.

Learning autonomy and blended learning meet on three important points: The first is
that they aim to promote self-reliance for the learner; the second is that they rely on the
available technology to achieve the goals of the learning process; and the third is that
they promote the process of learning outside the classroom, which achieves, in
particular, social distancing without harming the educational process. These three

aspects are the ones we need today in the context of the coronavirus pandemic. These
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epidemic on education. Among these procedures are those related to teaching and

assessment methods, and the design of textbooks and teaching aids.

In the field of teaching English as a foreign language (EFL), more attention may be
needed. Teaching the language requires developing many skills and performing
different task activities in the classroom, which makes the learning process in the
English classroom more interactive and active than other courses. However, the
outbreak of the Corona epidemic limited the effectiveness of the classroom activities,
due to the required health necessities. Hence, this paper attempts to shed light on the
obstacles and difficulties that face the teacher and learner of the English language in
Libya after the outbreak of the Corona epidemic. It also aims to elicit some solutions
that contribute to overcoming these difficulties. This study raises two questions in order

to seek answers to them:

1- Should the EFL curriculum change in the post-Corona era to suit the new
situations?

2- Whatare the experts’ views of these changes?
Theoretical Framework

The outbreak of the Corona pandemic has had a significantimpact, on a large scale, on
the educational process. Thus, the focus of the health authorities was on the need to
follow the precautionary measures in educational institutions so that these authorities
would not have to close these institutions completely until the pandemic is over. One
of the most important of these measures is social distancing, meaning the learners are
separated from each other and the teacher is separated from his/her students. These
procedures made educators revisit educational theories and notions that focus on the
learner in terms of learning autonomy, by adopting distance education and blended

learning.

Learning autonomy was firstly defined by Holec (1981: 3) as " the ability to take charge
of one's learning'. Similarly, Tudor (2001:17) viewed learner autonomy as the
independent or self-regulated study which takes place outside the classroom in self-

access centres or other independent learning facilities. This concept, however, overlaps
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Abstract

The world is witnessing a remarkable change at all levels after the outbreak of the
Corona pandemic. The focus, now, is on the changing in the post-Corona era. It is
believed that the situation will not be the same as it was before the outbreak of this
pandemic. The education sector, especially EFL teaching and learning, is affected, like
other sectors, by these changes. From this standpoint, a question arises: should the EFL
curriculum change in the post-Corona era to suit the new situations? This is what this
paper discusses. It attempts to investigate the EFL teachers’ and inspectors’ perspectives
towards designing EFL curriculum in the post-Coronavirus era. A qualitative approach
was adopted to collect data for this study. 52 EFL teachers, from three Libyan cities,
participated in answering qualitative questionnaire. After that, interviews were
conducted with 5 of the participants followed by two focus groups. The main findings
indicated that there is an urgent need to change the EFL curricula to suit the new
conditions in the post-Covid19. Several changes related to the environment, learners’
needs, assessment, content and teaching methods should be considered. The paper

recommended some pedagogical implementations.
Keywords: curriculum design, FFL teaching, post-Covid19 era.
Introduction

With the beginning of 2020, the Corona pandemic suddenly swept the world without
any preparation to confront it. This epidemic had negative effects on all economic,
social and political sectors. The education sector was only one of those sectors that were
severely affected. Schools have been closed for several months. This action affected the
educational process as a whole. Therefore, the educational authorities in the countries

of the world were forced to take measures to confront the repercussions of this
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