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The Dual of Names Between the Expressions and Construction

A reading in the interpretation of Ibn-Taimiyah to the verse " These are most surly two magicians who
wish to turn you out from your land by their magic and take away your best traditions"

Dr. Jamal Rmadhan Hedijan
Abstract

This is a reading of the interpretation of Shaykh al-Islam Ibn Taymiyah - may Allah have
mercy on him - said: (These two Sahran); The object of directing the audience of grammarians
to read, rejected to them as outside the language of the Arabs, and is inconsistent with its
meaning.

Shaykh al-Islam went on to respond to those who said that the reader's mistake and
melancholy, and that the Arabs will correct this error and melody inevitably.

The Shaykh al-Islam carried the verse that "these two are based on a thousand, of scholars ;
by describing the two vague names (the names of the sign, and the connected names) are built in
all their circumstances, not in the case of Without the other, based on what he mentioned based
on what, Ibn Kisan, and Jerjani in the direction of the verse, and that what came from the dual
of the names of the vaguely is vague carried on the occasion, that is , it is an appropriate
context of the verse before Or after.
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The Location Space in the Novel "Mukalla" by the Novelist Saleh Saeed
Ba-Amer

Dr. Maher Saeed Bin Duhri

:Abstract

This study analyses the novel entitled "ALmukalla" by the novelist Saleh Saeed
.Ba.amer through the notion of space

. First, we shall define the term "notion of space” to highlight the confusion concerning
Second, we shall analyze the novel taking into consideration the "open space” and the
""close space” to sort out the elements of imaginary. as that in place novelist and
literary text not only geographically space; it is the workers of a large element of luck in
human life and has a great ability to make a person more and more influenced by
him.The study of such things through the narrative framework reveal the truth about the
.text's and don'ts of effects in the reader
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Approaches of Quran Strange and introducing the most important works
of it

Dr. Nabeel Mubarak Ajrah

Abstract:

The first meanings of the words of the Book of God were in the time of revelation,
addressed by the Companions, may Allah be pleased with them to the Great Prophet, and then
from the people of that era to clarify the meanings of the vague words for some of Muslims, and
so in the era after. This vagueness continue to expand until the time of copying, so | wrote in the
collection of many of the words that explained the meanings of their predecessors, and clarify
what is in the time of authorship, thus a science of his own has its own paranormal, and differs
from those literature in the method of its authors, A science called the Koran Strange Words
means not only the strange words of the holy Koran, but expanded to include all the words of
this blessed book. In this research, | have shown these approaches, and clarified the first who
follow this approach by introducing the author and the book.
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Methodology of Codifying the Modern Financial Transactions

The Experiment of Journal of ( Al-Ahkam Al-Adlia) Fair Judgments, the
Journal of ( Al-Ahkam Ashri‘ia) Shari‘ia Judgments is a model.

A descriptive Rooting Comparative Study
Dr. Ameen Salem bin Othman Dr. Naif bin Juman Juraidan
Abstract

The study provided a scientific methodology for codifying the modern
financial transactions. It benefited from the experience of the Journal of
Fair Judgments, as well as the Journal of Shari'ia Judgments in a rooting
comparative study. The study included three chapters: The first chapter
defined the study title terms. The second chapter contained the actual steps
for codifications. The third chapter was entitled the Methodology of
classifying the legal articles in comparison to the Journal of Fair Judgments
and the Journal of Shari'ia Judgments with practical applications of
codification.

The most important results of the study were as follows: getting access to
scientific methodologies in the most important issues related to the
codification of financial transactions, notably:

e Methodology for the selection of sources and references. These were
divided into types; the fundamental and authentic ones, such as the
Holy Quran and Sunnah, including books of jurisprudence, fatwas (
Advisory opinions), as well as modern references.

e Methodology for the disciplines of considering the contemporary
Issues till they are codified, such as the issues that are introduced by
people, the ones which their judgment is changed, those that have a
new name, or the ones which are complicated for more than a
decade.

e Methodology for the most important pillars and orientations which
support the judgment of the contemporary codified issue, such as the
unrelying on a particular school, focusing on the purposes of the
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Shari'a and consequences of the issue to be codified, and applying
the rule of rooting for the permissible transactions.

e Methodology for the formulation of the codified articles through
taking care of the verbal and jurisprudence form in order to be
accurate, easy, clear and shortened.

e Methodology for the proposed tabulation and numbering the
standardization of financial transactions which included five parts of
contemporary financial transactions.

The study provided a scientific methodology for codifying the modern financial
transactions. It benefited from the experience of the Journal of Fair Judgments, as well
as the Journal of Shari‘ia Judgments in a rooting comparative study. The study included
three chapters: The first chapter defined the study title terms. The second chapter
contained the actual steps for codifications. The third chapter was entitled the
Methodology of classifying the legal articles in comparison to the Journal of Fair
Judgments and the Journal of Shariia Judgments with practical applications of
codification.

The most important results of the study were as follows: getting access to scientific
methodologies in the most important issues related to the codification of financial
transactions, notably:

e Methodology for the selection of sources and references. These were divided
into types; the fundamental and authentic ones, such as the Holy Quran and
Sunnah, including books of jurisprudence, fatwas ( Advisory opinions), as well
as modern references.

e Methodology for the disciplines of considering the contemporary issues till they
are codified, such as the issues that are introduced by people, the ones which
their judgment is changed, those that have a new name, or the ones which are
complicated for more than a decade.

e Methodology for the most important pillars and orientations which support the
judgment of the contemporary codified issue, such as the Unrelying on a
particular school, focusing on the purposes of the Shari'a and consequences of
the issue to be codified, and applying the rule of rooting for the permissible
transactions.

e Methodology for the formulation of the codified articles through taking care of
the verbal and jurisprudence form in order to be accurate, easy, clear and
shortened.

e Methodology for the proposed tabulation and numbering the
standardization of financial transactions which included five parts of
contemporary financial transactions.
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Hudhrami Cities and Places in Hymyaritic inscription

Dr. Saeed Salmeen Bal'afair

Abstract

This paper deals with the cities of Hadramout that were mentioned in the Himyarite
inscriptions as being subject to the Himyarite kingdom at the end of the third century
dependence as the and remained in persistent revolutions to obtain freedom and in
inscriptions revealed. ancient ruins and the discovered

This paper aims at clarifying the role played by those cities in uniting the people to
reject the dependence on himyarites and to disobey their government since Hadramout
by the central government in Zafar. ted and its cities were annexedwas subjuga

This paper is divided into four sections:

1 - Hadramout under the rule of the Himyarites.

inscriptions. 2 - Introducing the cities of Hadramout mentioned in the

3 - tudyThe inscriptions of the s.

a. Inscriptions: Sh: 32 - 43

b. Inscriptions: Ja: 656 - 665

C. Inscriptions: E: 31 - 32

4 - Conclusion.

The paper concluded that the people in those cities in Hadramout which were mentioned
submit to the power of the in the inscriptions did not surrender to reality and
Himyarites, but they revolted persistently. Sometimes, the people of one city revolted,
and more than one city sometimes united forming revolutionary force against the
eadership which made it Himyarites but in the shape of rebellions without organized 1
easier for the Himyarites to end them. This paper also concluded that, as a result of the
surrounding dangers and the continuous rebellions against them, the Himyarites sent
throughout their . Hadramout campaigns one after the other to subjugate the cities of
reign
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Incense and its Commercial importance in Ancient Yemen
Dr. Saeed Salmeen Bal'afair

Abstract
The trade of incense gave Yemen a great commercial position among

countries and nations of the ancient world and it also contributed in f
lourishing the commercial activity. The trade of incense played a pro
minent role in the establishment of the ancient Yemeni kingdoms bec
ause their economies were connected with that trade.

The incense was one of the most important commercial goods which
these kingdoms produced in the range of the ancient world. There we
re several other factors which made ancient Yemen a central point fo
r global trade, including its unique geographical location which has m
ade it as a connecting bridge between the east and the west that facili
tated the transfer of incense to all parts of the world. The incense, im
ported from Yemen has many uses in various countries, it is especiall
y and frequently used in religious life, such as rituals which performe
d by the temples on religious occasions. In addition, they use it in ma
ny other things such as drugs, prescriptions ..etc. . And because of this
trade, many relations were built between Yemen and the countries of
Arabian Peninsula by virtue of the trade of incense, its relations expa
nded to all countries of Arabian Peninsula to establish relations with
kingdoms and ancient countries as Egypt, Iraq and Syria or countries
of the world as Greece, India and East Africa.

This research is divided into following sections :

1- Introduction.

2- The geographical environment and its impact on the production of
incense.

3- The significance of incense among the ancient nations.

4- Types of incense in ancient Yemen.
5- The trade routes of incense.

6- Conclusion.
7 - Port activity in incense trade
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The Impact of WhatsApp usage On Time Management of Students In Yemeni
Universities: A Field Study on Students In Hadramout University

*Dr.Mohsen Mohammed Bin Kulaib  **Dr. Fozi Ali Belhaj

Abstract

This study aimed to identify the impact of WhatsApp usage on time management of
students in Yemeni Universities. A sample size of (700) was drawn out of a total
population that included the students of four colleges in Hadhramout University. A total
of (608) questionnaires were used for analysis.

The findings revealed that most of the students use WhatsApp and spend long time in
different periods for different purposes that includes academic issues. In addition, the
results indicated that WhatsApp usage affect student's time management with
dimensions of discipline, academic performance, library time, and time of discussion
and information exchange. In addition, it showed that information exchanging and
library times were priorities of students to use WhatsApp. Furthermore, the results
found that there is no variation of WhatsApp usage refer to the college and sex
variables.

The study recommended encouraging students to spend more time of WhatsApp
interactions on academic issues, and that future studies should be carried out on another
social media such as Facebook, Twitter, and Snapchat.

Keywords: Social Network Sites, WhatsApp, Time Management.
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The Impact of Incentives on Administrative Empowerment
Field Study In the General Corporation of Water and Sanitation, Mukalla-
Hadhramout, Yemen
Dr.Mohsen Mohammed Bin Kulaib
Abstract:

This study aimed to determine the impact of incentives on administrative
empowerment includes (delegation, team performance, effective communication,
human resources development) dimensions. The study used a questionnaire as data
collection instrument. A simple random sample of (255) employees was drawn out a
population of employees in the Water Sanitation General Corporation, Mukalla-
Hadhramout, Yemen.

The results found that there is a positive correlation between the dimensions of both

incentives and administrative empowerment combined and separated. In addition, the
result showed that the relationship of teamwork dimension with incentives is greater
than the relationship with the human resource development dimension.
Furthermore, the results indicated that incentives affect empowerment positively, and
there is a statically significant difference between a monetary and a moral incentives
effect on administrative empowerment, where the effect of monetary incentives is
greater than moral incentives on empowerment.

The study recommended designing an effective and fair incentives system for its
positive impact on empowerment.

Keywords: Incentives, Monetary Incentives, Moral Incentives, Administrative
Empowerment, Authority Delegation, Team Performance, Effective Communication,

.and Human Resources Development
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The Effeciency of Marketing policy in Exporting Hudhrami Honey to the
Gulf Markets.

Dr.Hani Salmeen Bal'afair =Prof Dr. Mohammed Saeed Khenbash

Abstract
The research aims at creating a theoretic framework that includes topics related to

marketing policies, as well as topics related to the concept and benefits of export and how
to use it with a high level of efficiency at the level of business and activities including the
export of honey bee products. The research aims at identifying the level of efficiency of the
marketing policies (product, pricing, distribution, marketing) used by the establishments in
the city of Mukalla / Hadramout when exporting the honey product to the Gulf markets
(from the point of view of the exporters). In this research, the analytical descriptive
approach and the method of field study were adopted. A questionnaire was designed for the
purpose of collecting primary data, 40 of which were distributed at random sample of
managers of marketing and export of urban honey, of which 31 were recovered. The
statistical program (SPSS) was used to analyze the search data. The research found that all
the marketing policies related to the product policies used by the exporters of Hadhramout
honey are effective. Most policies regarding pricing and distribution are efficient. The
research also found that the promotional policies used by the establishments are generally
efficient but there is a weakness in some of the sub-promotional policies, especially with
the regard to the advertising and marketing policies
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Table 4: The composition of the If/lb
ratio for the 3pL catalysts loaded on Au

M.A.H.Awad - N .A.N. Alkadasi- A.M. Al-Mayouf

polycrystalline working electrode at a
scan rates was 50mV/s for (MOR).

Catalysts Iy (mA/em?) | I, (MA/cm?) | Mass loading of Pd in (mg/ml) | 1dl,
Pd-TONPs-N, powder 21.3 7.4 0.0555 in 3 pL 2.88[1]
Pd-TONTSs-N, powder 29.64 9.24 0.0225 in 3 pL 3.21

pt/C 0.75 1.0 | 0.75[25]

Pd/TiO, Nano belts 2.57 1.14 0.523 in 3 uL 2.25[30]
Pd/AC Activated carbon 2.9 25 0.353 in 3 pL 1.16[30]
Pd/TiO, nanobelts-C 4.0 44 0.3348in 3 L 0.91[30]

4. Conclusions

TONPs and TONTs supports do not
suffer from degradation and the metals as
catalysts can be deposited on its surfaces
compared to carbon support by
photodeposition method. The Pd NPs
showed the smallest particle size, very
well dispersion on TONTs-N2 powder,
higher electrochemical active area and
stability as compared to Pd-TONPs-N2
powder , Pt/C and Pd/C because it yielded
the largest forward peak current density
and higher real surface activity, exchange
current density and If/Ib ratio. The Pd-
TONTSs-N2 powder electrode showed the
highest electrocatalytic activity towards
the MOR. In addition the cycle tests
proved that Pd-TONTs-N2 powder
catalyst has the highest current density
and the lowest decay rate for current
density compared with the Pd-TONPs-N2
powder. The addition of Pd NPs
ontoTONTs-N2 powder leads to the
improvement of electrocatalytic activity.

Therefore, the Pd-TONTs-N2 powder
elector catalyst has higher
electrochemical active area and higher
catalytic activity for MOR compared with
Pd-TONPs-N2 powder catalyst.
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The catalytic stability of Pd-TONTs-N2
powder catalyst for methanol oxidation
was investigated via CV as shown in Fig.
12.The Pd-TONTs-N2 powder methanol
oxidation current shows a steady decrease
in current density within the first few
cycles (10 cycles) and then a nearly

30
] \— Pd-TONTs-N, powder\

25 -

20

2
[, mA/cm

constant current density was
progressively established for longer time.
Therefore, the results reveal that Pd-
TONTs-N2 powder possesses higher
catalytic activity and stability than Pd-
TONPs-N2 powder in alkaline media.

T T T
-0.8 -0.6 -0.4

T T T 1
-0.2 0.0 0.2 0.4

Applied Potential (V) vs. SCE

Fig. 12: CV of 3ul Pd-TONTs-N2
powder, from 1 cycle to 50 cycles loaded
on Au working electrode as baseline, all
in (2M KOH+1M methanol) at a scan rate
was 50 mV/s by current density.

It is noted that the ratio If/lb of Pd-
TONTs-N2 powder is about 4.28 times
higher than that stated for Pt/carbon
(0.75), 1.43 times higher than that stated
for Pd/TiO2 Nano belts, 2.77 times higher
than that stated for Pd/AC activated
carbon, 3.53 times higher than that stated
for Pd/TiO2 nanobelts-C, and 1.12 times

higher than that stated for Pd-TONPs-N2
powder.

That is to say, the Pd-TONTs-N2 powder
elector catalyst exhibits better poison
tolerance and about four to three times
methanol oxidation current density higher
than that reported for Pt/C and Pd/C
catalysts respectively. This was attributed
to synergistic effect on TONTs support
Pd NPs and on CO oxidation, the ordered
unidirectional structures of TONTs and
the greater conductivity and
electrochemical active surface area of
TONTSs-N2 powder.
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Fig. 10: CV for Pd-TONTs-N2 powder
loaded on 3 mm diameter Au
polycrystalline working electrode in (2M
KOH+1M methanol), 3 microliter loading
by current density, 50cycles (effect of
scan rate).

Fig. 11 shows the chronoamperometry
(CA) of Pd-TONTs-N2 powder loaded
on 3 mm diameter Au working electrode
in (2 M KOH+ 1M methanol) at different
potentials ( -0.4 V,-0.27 V and 0 V). At
the principal step of the
chronoamperometry curves, the current
density is comparatively high because of
the adhesion of methanol molecules on
the active sites. Then the current density
decrease when the time increases.

30+
254
204
154

104

|, mA/cm

T

Approximately 200 s later, the curve
becomes stable. The stable current
density of the Pd-TONTs-N2 powder at
the potential -0.27 V is the highest among
the other potentials -0.4 V and 0 V,
signifying that this would achieve
equilibrium among catalytic activity and
poison resistance owing to suitable
deposition quantity of Pd nanoparticles
on titanium oxide nanotubes.
Chronoamperometry  (CA) is an
electrochemical method in which the
potential of the working electrode is
stepped and the resultant current from
faradaic process happening at the
electrode (produced by the potential step)
is monitored as a function of time)

— At-04V
— At-0,27 V
—AtOV

Fig. 11: Chronoamperometry (CA) for
Pd-TONTs-N2 powder loaded on 3 mm
diameter Au polycrystalline working
electrode in (2 M KOH+ 1M methanol).

Fig. 12 shows the catalytic stability of the
Pd-TONTs-N2 powder catalyst from first
cycle to 50 cycles in (2 M KOH + 1 M

0 200
Time (s)

400

methanol) with a scan rate was 50mV/s.
Stability test was performed for Pd-
TONTs-N2 powder catalyst. Fig. 12
shows the CVs for Pd-TONTs-N2
powder catalyst after continuous cycling
between -0.8 V and 0.15 V for a total of
50cycles.

—————
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Fig. 10 shows the effect of the scan rate
for methanol oxidation process at Pd-
TONTSs-N2 powder catalyst in 2 M KOH
in the presence of 1 M methanol. The
curve shows that the anodic current for
methanol oxidation at Pd-TONTs-N2
powder catalyst increases rapidly with
increasing the potential scan rate and
anodic potential shift toward higher
potential values. Indeed the time window
for methanol oxidation process at higher
scan rates becomes very narrow where
facile electron transfer takes place
between methanol and catalytic sites. The
proportionality of anodic peak currents to
the scan rate in a range of 1-150 mV/s
was illustrated in Fig. 10. The anodic
peak current are linearly proportional to
the scan rate suggest that the overall
oxidation of methanol at this electrode is
controlled by the diffusion of methanol
from solution to surface redox sites [28,
29].

35 4

—— 150 mV/s
30 4 — 100 mV/s
75 mV/s T
25 50 mV/s
—— 20 mV/s
= 20+ — 10 mV/s
— 01 mV/s

15

I, mA/cm

10 H

Fig. 10 shows the effect of scan rate for
Pd-TONTs-N2 powder electrode in a
potential range from (-0.8 V to 0.15 V)
recorded at different scan rate for 1 M
methanol in basic medium (2 M KOH)
solution, Fig. 10 also shows an enhanced
anodic peak current that increase linearly
with increasing scan rate, this behavior is
characteristic of an electrochemical
reaction controlled by a diffusion process.

The mass loading of Pd in 3 pL Pd-
TONTs-N2 powder is equals to 0.0225
mg Pd, this value was determined by
ICPS-7000.

A low If/lb ratio indicates poor
electrooxidation of methanol to carbon
dioxide during the forward scan, and
excessive accumulation of carbonaceous
intermediates on the catalyst surface.

Applied Potential (V) vs. SCE

—— 0
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T T
0.2 0.4

Fig.9: (a) Effect of concentration of
methanol on 3 microliter Pd-TONTSs-N2
powder loaded on Au polycrystalline
working electrode in 2 M KOH at a scan
rate was 50mV/s by current density (b)
the concentration (M) vs. Ip (peak height
—mA/cm2) for both the forward and
backward paths.

Table 3: lists the values of If, Ib, and If/Ib
for Pd-TONTs-N2 powder catalyst. It is
observed

that Pd-TONTs-N2 powder with 1 M
methanol concentration in basic medium

T
0.6

T
0.8

Concentration (M)

of 2 M KOH have If/1b value higher than
that of 0.5 M and 0.2 M methanol
concentration in basic medium of 2 M
KOH, indicating that Pd-TONTs-N2
powder with 1 M methanol concentration
in basic medium of 2 M KOH have
higher catalytic activity

Table 3: The concentration (M) vs. Ip
(peak height —mA/cm2) for both the
forward and backward paths also contains
the values of If/1b for the PA@TONTSs-N2
powder catalyst loaded on Au
polycrystalline working electrode 50
cycles.

Concentration I+ (Peak height) (mA/cm?) I, (Peak height) (mA/cm?) »

(M) of ethanol For forward For backward i
0.2 13.06 473 2.76
0.5 18.97 6.64 2.86
1.0 29.64 9.24 3.21

——
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Fig. 9 (a) shows the electro catalytic
activity for methanol oxidation reaction
i.e. shows the CVs of the 3 pL Pd-
TONTs-N2 powder catalyst in (1 M
methanol+ 2 M KOH). It is clear from
Fig. 9 that 1 M concentration of methanol
gives high current density in contrast
with other concentrations of methanol in
basic medium of 2 M KOH.

In Fig. 9 (a), concerning the 1 M
methanol concentration in basic medium,
the peak current densities in the forward
scan for Pd-TONTs-N2 powder catalyst
were measured to be 29.64mA/cm2 in
alkaline medium whereas the peak current
densities in the backward scan were
measured to be 9.24mA/cm2 (scan rate
was 50mV/s). It is noted that the peak
current is enhanced for catalyst prepared
by photodeposition of PdCI2 on TONTSs-
N2 powder as support/catalyst using 0.3
M isopropanol as solvent.

Also the oxidation current has been
normalized to specific current density so
that the current density (1) can be directly
used to compare the catalytic activity of
the samples. The Pd-TONTs-N2 powder
catalyst which was examined show a
significantly improved methanol
oxidation activity as compared to
TONTs-N2 powder catalyst and Pd-
TONPs-N2 powder.

The ratios of peak currents associated
with the anodic peaks in forward (If) and

backward (Ib) is generally used to
describe the tolerance of a catalyst to
intermediates  generated during the
methanol oxidation [27]. A low If/lb
ratio indicates poor

electro oxidation of methanol to

carbon dioxide during the forward scan,
and  excessive  accumulation  of
carbonaceous intermediates on the
catalyst surface [26]. For Pd-TONTs-N2
powder, the value of If/Ib was 3.21 which
is larger than that reported for Pt/carbon
(0.75) [25] i.e. it is about 4.28 times
higher than that reported for Pt/carbon
(0.75) and Pd/carbon. The results of If/lb
ratio indicates that Pd-TONTSs-N2 powder
(3.21) catalyst exhibit excellent poison
tolerance than that of the Pd-TONPs-N2
(2.88) catalyst. The Pd-TONTs-N2
catalyst was an excellent electro catalyst
compared to the other catalysts analysed,
since it yielded the largest forward peak
current density and a higher real surface
activity, exchange current density and
If/Ib ratio. That was in the case of 1 M
methanol at a scan rate was 50mV/s.
Fig.9 (b) shows the concentration (M) vs.
Ip (peak height in mA/cm2) for both the
forward and backward paths. The
concentration is directly proportional to
the peak height of forward and backward
respectively and the relation between
them is linear
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Fig. 7: Effect of loading for Pd-TONTSs-
N2 powder catalyst loaded on 3 mm Au
working electrode in (2 M KOH + 1M
methanol) at a scan rate was 50mV/s.

Fig. 8 shows CV of 3 pL Pd-TONTs-N2
powder loaded on 3 mm Au

30 4 | 2 M KOH

2MKOH +1 M Metanol

I, mAjem

polycrystalline working electrode in2 M
KOH solution was baseline but in (2 M
KOH + 1 M methanol) the catalytic
current density increase.

Applied Potential (V) vs. SCE

Fig. 80 CV of 3 pL Pd-TONTs-N2
powder loaded on 3 mm Au
polycrystalline working electrode in2 M
KOH and in (2 M KOH + 1 M methanol)
at a scan rate was 50 mV/s.

Table 2: Ip (peak height —mA/cm2) for
both the forward and backward

paths also contains the values of If/lb for

the PA@TONTs-N2 powder catalyst
loaded on 3 mm Au polycrystalline
working electrode 50 cycles for (MOR).

Loading I+ (Peak height) (mA/cm?) I, (Peak height) (mA/cm?) "
(uL) For forward For backward

1 uL) 24.43 7.82 3.12
G ul) 29.64 9.24 321
G uL) 15.26 6.76 2.26

Fig. 9 (a) indicates to palladium
supported on titanium oxide nanotubes as

catalyst for methanol oxidation reaction
(MOR).

—————
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increased by scrolling the lamellar
titanate or titanium oxide sheets into
tubullar structure. So the specific surface
area can be up to 294.9 m2/g [17].
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Table 1: The BET surface area, average
pore size and pore volume of TONTs ,
TONTs-N2 and Pd-TONTs-N2 powde

BET surface area Average_pore stz 3
(m2/g) dsorption (Pore diameter) | Porevolume(cm®/g)
g) dsorp dv(d) (nm)
TONTSs powder 241 3.647 0.363
TONTs-N, powder 170 6.102 0.38
Pd-TONPs-N, powder 98 2.951 0.247[1]
Pd-TONTs-N, powder 177 4.644 0.389

3.2 Methanol oxidation of Palladium
supported on TONTs-N2 powder

Fig.7 shows the effect of loading for Pd-
TONTs-N2 powder catalyst. It is clear
that the catalytic current density increase
with 1 uL and 3 pL respectively. Then
when the loading 5 pL, the catalytic
current density will decrease because of
blocking of catalyst and also physical
detaching. For 3 pL Pd-TONTs-N2
powder, the value of If/Ib was 3.21 which
are larger than that reported for Pt/carbon
(0.75) [25] i.e. it is about 4.28 times
higher than that reported for Pt/carbon
(0.75).

It is observed from Table 2 that If/lb
value of 3 pL Pd-TONTs-N2 powder

2

|, mA/lcm

30 4

25 4

20 4

catalyst is larger than that of 5 puL Pd-
TONTSs-N2 powder catalyst and 1uL Pd-
TONTSs-N2 powder catalyst respectively,
indicating that 3 pL Pd-TONTs-N2
powder catalyst has the highest catalytic
activity and current density.

A low If/lb ratio points to poor electro
oxidation of methanol to carbon dioxide
during the forward scan, and too much
accumulation of carbonaceous
intermediates on the catalyst surface [26].
High current density and low Ib/If were
achieved, which can be ascribed to the
large surface area, reduced diffusion

—— 2 M KOH + 0.5 M methanol
—— 2 M KOH + 0.2 M methanol

resistance, and excellent poisoning
tolerance.
——2 M KOH + 1 M methanol (a)

T T T T T T 1
-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4

Applied Potential (V) vs. SCE

—
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(BJH) method by the adsorption isotherm
(Fig. 6 b) was found to decrease after the
adsorption of Pd NP. The decrease of
BET surface area and average pore

dV(d) cc/nm/g
o
S

T T T T J
0 10 20 30 40 50
Diameter (nm)

Fig. 6: (a) Adsorption—desorption
isotherm of TONTs powder, TONTs-N2
powder and Pd-TONTs-N2 powder (b)
the average pore diameter, determined
through  the  Barrett-Joyner-Halenda
(BJH) method by means of the adsorption
isotherm.

Table 1: Shows the average pore
diameter, determined through the Barrett-
Joyner-Halenda (BJH) method using the
adsorption isotherm. From Table 1, it is
noted that diameter (nm) of Pd-TONTs-
N2 powder catalyst (4.644 nm) is lower
than that of Pd-TONPs-N2 powder
catalyst (2.951 nm) [1]. And also the
surface area of the synthesized catalysts (
TONTs powder) are two to three times
(2.2 times) larger than TONPs powders.

The BET surface area of the sample
prepared with 10 M NaOH concentration
is presented in Table 1. The average BET
surface area of TONTs was 241.4 m2/g at

diameter was owing to a slight blocking

of the pore in anatase TONTSs-N2 by the
deposited Pd NPs [24].

300 4

(@)

|—— TONTSs powder
—— TONTSs-N, powder

[~ Pd-TONTSs-N, powde!

250 4

2004

150 4

100

Volume @ STP (cc/g)

50 4

T T T T T T
0.0 02 0.4 0.6 08 1.0
Relative pressure P/P°

10 M NaOH concentration. These results
showed that the surface area had

relation to the number and the length of
the nanotubes, and they

were in good agreement with the
nanostructures determined using the TEM
method.

The surface area of catalyst with rinsing
pH of 7 slightly upgrades to 241.4 m2/g
because of the shortage in H+ ions. The
amount of H+ ions provided from acid
rinsing may not be enough to replace
Na+, therfore the formation of catalytic
powders are still lamellar structure not
tubular. When the pH value of catalysts
during the acid washing process is
controlled to 2.2 further, the proportion of
Na+ ions within the titanate would be
decreased due to the increasing of the
washing acidity (H+). The percent of the
generated TiO2 nanotube would be also

—
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phase TiO2 of nanotubes indicating the
transformation from titanate into anatase
phase in the wall of TiO2 nanotubes after
calcination at 450 °C for 3h [21, 22]. The
XRD data showed the presence of sodium
titanate phase Na2Ti307 of the as-
prepared sample as well as the protonated
titanate phase H2Ti307 of acid treatment
sample and anatase phase of calcinated
sample. These results indicated an ionic
exchange from Na+ to H+ after washing
treatment process as well as a phase
transformation from titanate into anatase
phase after calcination process.

Fig. 5 shows the XRD patterns taken
from initial TONPs (precursor) and photo
catalyst with HCI washing to pH=7. In
the pH-decreasing course with HCI
washing of pH= 6.5 to 7, there are
characteristic peaks positioned at 2[] =
24° and 28°. These peaks have been
assigned to the diffraction of titanates
such as Na2Ti205.5H20, Na2Ti307.
lepidocrocite titanates. The amount of H+
ions provided from the acid may not be
enough to replace the Na+, therefore the
formation catalytic powders are still the
structure with titanate not titanium
dioxide.

Concerning palladium, the presence of Pd
nanoparticles is indicated via diffraction
peaks appearing at 2] values of 40.1 and
46.7°. They were assigned to the (111)
and (200) crystal plane spacing’s of face-
centered cubic (FCC) Pd (JCPDS no 46-
1043, respectively. Only two peaks of
three peaks that designated Pd were

observed. This was since one peak
overlaps with the anatase TiO2 at 2[] =
68.1 (220).Hence, these diffraction peaks
further signifies the metallic state of the
loaded Pd nanoparticles.

Fig. 6 shows nitrogen adsorption-
desorption isotherms of Pd-TONTs-N2
powder expressed by relative pressure
(P/P°) vs. cc/g (Volume @ STP) and their
pore size distribution (inset) i.e. (N2-
physiosorption isotherm and pore size
distribution).

As seen in Fig. 6, the nitrogen sorption
isotherm is of type (1V), characteristic for
TONTs materials. It displays a
pronounced capillary condensation step
of 0.4 to 0.98 P/P°. The Pd-TONTs-N2
material has a BET surface area of 177
m2/g and a total pore volume of
0.389cm3/g. It has a bimodal pore size
distribution with maxima around 3.94 and
7.59 nm in case of (Diameter (nm) vs. dv
(d) cc/nm/g (Fig. 6 b).

The  nitrogen  adsorption-desorption
isotherms and corresponding pore size
distribution of the synthesized samples
are illustrated in Fig. 6 a and b. As can be
seen, all the samples have a stepwise
adsorption and desorption hysteresis,
represented via type-1V isotherms, with
the characteristics of a mesoporous
material [23]. The differences in BET
surface area, average pore size and pore
volume after Pd desorption s
summarized in Table 1. Additionally, the
average pore diameter, determined
through  the  Barrett-Joyner-Halenda

—
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Fig. 4: TEM image of TONTs powder
(@) 20 nm and (b) 50 nm before washing
(c) 50 nm after washing (d) 50 nm after
calcination in 450 °C for 3h. The distance
between two nanotubes is 10.63 nm.

Fig. 5 shows the XRD pattern for the
TONTs powder array via annealing at
450 °C (TONTs-N2) for 3h. The
diffraction peaks of TONTs array agree
with the standard JCPDS anatase cards
TiO2 (No. 21-1272). The XRD pattern of
the TONTSs arrays displays (101), (004),
(200), (105), (211), (116), (204), (220)
and (215)anatase peaks.

2500

A —— TONPs powder
TONTs powder

—— TONTs-N2 powder
P4-TONTs-N2 powde:

2000 <

\ A
1500 4 =
\ A by pH=7
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Fig. 5: XRD patterns of TONPs powder,
TONTs powder after washing, TONTs-
N2 powder (after calcination at 450°C for
3h) and Pd-TONTs-N2 powder.

The major diffraction peaks of the as-
synthesized sodium nanotubes and
protonated titanate nanotubes obtained by
acid treatment (before calcination at 450
°C for 3 h) and the final anatase TiO2
nanotubes (after calcination at 450 °C for
3 h) sample found at 2] ~ 10.2°.24.2°,
28.4°, and 48.3° were characteristic of the
tubular Na2Ti307 (JCPDs 31-1329) [17].
The peak at 10.2° was assigned to the 001
plane of Na2Ti307 for TONTs powder
before washing with HCI. The crystals of
the nanotubes uncalcined are not very
fine.

In the XRD spectra of the sample
obtained by acid treatment (Fig. 5 for
TONTSs powder after washing with HCI),
this peak cannot be seen clearly. In
comparison to the as-synthesized sample,
the intensity of the peak at 2[] = 24.2° of
the acid treatment sample increased, but
that of peak at 28.4° decreased. These
differences can be explained by the
exchange from Na2Ti307 to H2Ti307
[19, 20], and the XRD spectra of the
calcinated sample i.e. TONTs-N2 powder
with strong diffraction peaks completely
differ from those of uncalcinated sample.
The patterns at 2[] = 25.4°, 37. 9°, 48.1°,
and 62.8° clearly present the anatase
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Fig. 3: The SEM image of TONTs
prepared from a 10 M NaOH treatment at
150 °C and with a subsequent acid
washing then DI water until obtain pH=7
of filtrate. (a) magnification of 50,000
times before washing treatment, (b)
magnification of 30,000 times after
washing treatment. Scale was 0.5 pm
(500 nm).

Fig. 4 shows TEM images of TONTs
befor washing , after washing with 1.0 M
HCI and after calcination in 450 °C for
3h.The nanotubes are observed as shown
in Fig. 4 (a) (b) and (c), and (d) indicating
that nanotubes had scrolled into
nanotubes before washing. TiO2 samples
after

M.A.H.Awad - N .A.N. Alkadasi- A.M. Al-Mayouf

18kU 306,888 8.5um

washing was still nanotubes ( as shown in
Fig. 4 ¢). In comparison to Fig. 4 a and b,
it can be found in Fig. 4c that the
nanotubes before and after calcination
were similar. The results of TEM
indicated that crystalline phase of TiO2
nanotubes transformed from titanate into
anatase phase after calcination in 3h at
450 °C,whereas the microstructure of
nanotubes was not changed. The
complete  nanotubes  structure  was
obviously detected in the 150 °C sample
The average outer diameter and the length
of the nanotubes formed at 150 °C are
about 12 and 110 nm, respectively [18].
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Fig. 2: (a) TONTs powder before
photodeposition and (b) Pd-TONTs-N2
powder after photodeposition.

Fig. 3 exhibit SEM image of TONTSs
sample synthesized at 150 °C for 24 h
before and after washing. Fig. 3a reveals
that the starting TONPs powder particles
had been fully transformed into nanotubes
before washing at 150 °C in 24 h. Thus,
during heating process of reaction from
room temperature to 150°C, the
nanotubes were formed. The length of
nanotubes increased corresponding to the
reaction time, and the uniformed wire-
like nanotubes were obtained in the
sample without washing in the dynamic
hydrothermal time of 24 h as shown in
Fig. 3 b. This result indicates that the
nanotubes are formed during the dynamic
hydrothermal process and definitely
contradicts the assumption that titanate
precursor sheets would only scroll after
acid treatment [15].The microstructure of
nanotubes before and after washing can
be found to be similar

M.A.H.Awad - N .A.N. Alkadasi- A.M. Al-Mayouf

in comparison Fig. 3a with Fig. 3b. In this
study, TONPs powder was the precursor
of the synthesized TONTSs powder [16].

The SEM images of the samples prepared
in a concentrated NaOH treatment and
with a subsequent acid washing then DI
water until obtain pH=7 of filtrate are
shown in Fig. 3. Fig. 3a is the
microscopic figure with low-power field
(magnification 50,000 times). We can
observe that the uniformity of the
structure distribution inside the catalyst
support is very excellent, and no particle
is remained because of the incomplete
reaction. As clearly seen from Fig. 3 a
and b numerous fiber like nanotubes grow
from nano-size TONPs powder. It,s group
is like a petal with bunchy arrangement
not disarray. Under these conditions, the
outer diameter and length of the
nanotubes is about 10 nm and >1um
respectively [17]. The TONTs made from
TONPs  powder  could improve
significantly the specific surface area,
increase the efficiency of electron
transport and also separate the electron-
hole pairs efficiently.
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carried out by N2 adsorption at 77.3 K
using Quantachrome instrument.

2.5 Electrochemical measurements
Cyclic Voltammetry (CV)

CV was performed in a conventional
three-electrode single-compartment Pyrex
glass cell using a computerized
potentiostat/galvanostat (Autolab, FRAZ2,
MAUTOLAB, TYPE IIlI). The reference
and auxiliary electrodes were SCE and
pure Pt-foil, respectively. All potentials
provided in the text are based on the SCE
electrode only. A Pt wire auxiliary
electrode and a saturated calomel
reference electrode (SCE) were used.
Also 3mm Au polycrystalline working
electrode was used (with geometric
surface 0.07 cm2).The software program
used in cyclic voltammetry measurements
were NOVA 1.9. An evenly distributed
suspension ink of catalyst was prepared
by ultrasonic the mixture of 50 mg
catalyst and 1 mL D.I water for 30 min,
and 3 pL of the resultant suspension was
laid on the surface of Au polycrystalline
working electrode (3 mm diameter, 0.07
cm2). After drying at 40 °C, 1 uL of
Nafion (5 wt. %) solution was covered on
the catalyst surface and allowed to dry
again. Thus, the working electrode was
obtained, and the specific loading of
metal on the Au working electrode
surface was about 0.0225 mg (22.5pg).

Electrochemical tests were performed in 2
M KOH + different concentrations of
methanol.

Chronoamperometry (CA) was carried
out in different potentials i.e. at -0.4V,-
0.27V, and OV.

Material characterization

The mass loading of the (metals) Pd in
the prepared materials were determined
by means of an inductively coupled
plasma spectroscopy system (ICPS-7000
ver.2 Shimadzu, SEQUENTIAL
PLASMA SPECTROMETER). For that,
determination, samples were dissolved in
aqua regia (3HCI: 1HNO3) (E-Merck)
acid by means of high-pressure
microwave digestion in Teflon tube
vessel system (MARSX; CEM) at 450K
and 170 psi. The Microwave Accelerated
Reaction System (MARS) was used.

3. Results and discussion

3.1Physicochemical  Characterization
of Pd-TONTs-N2 powder catalyst

Fig. 2 showed the TONTs-N2 powder
catalyst support before treated with UV
radiation and after 2 hours illimination
by 400 W UV in precenced of palladium
solution and obtaining Pd-TONTs-N2
powder electrocatalyst. The changes in
color (from white color to yellow color)
was observed un treated and treatment.

@,
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the anode and Pt foil as the cathode) at
20V for 1h at room temperature then, we
separate the precipitate (TONPs powder)
from the mixed solution using 7000 rpm
centrifuge. Then dry the precipitate in
oven at 80 °C for overnight, then use
pestle and mortar to make smooth powder
to obtain TONPs powder.

Hydrothermal synthesis of  TiO2
nanotubes powder (TONTSs powder)

Synthesis of TiO2 nanotubes, 2 g of the
TONPs powder (prepared in our lab) was
mixed with 100 ml of 10 M NaOH and
the suspension system was stirred for 1h
at room temperature to form a suspension.
The hydrothermal treatment of the
mixture was carried out at 150°C for 24
hours in autoclave. When the reaction
was completed, the white solid was
collected and washed using 200 ml of 0.1
M HCI followed with deionized water till
a pH 7 of wash solution was obtained.
The last products were obtained by means
of 7000 rpm centrifuge with consequent
drying at 80 °C for 24 hours. The TONTSs
powders were subsequently annealed at
450 °C in N2 for 3hours with heating and
cooling rates of 5 °C min—1 to obtain
TONTSs-N2 powder.

Photodeposition by UV-400W lamp was
carried out in an aqueous solution
contains 150 mg of TONTs powder, 10
ml of 20 mM PdCI2, 10 ml of 0.3 M
isopropanol and put in the beaker
magnetic stirrer for 2hs. In this step we
note change in the colour of the solution
in the case of palladium from the yellow

colour to the light green colour and this
prooks that palladium is deposited on the
surface of TONTs-N2 powder. Then, we
separate the precipitate (e.g. Pd adsorbed
on TONTs-N2 powder) from the mixed
solution using centrifuge. Then dry the
precipitate in an oven at 80 °C for
overnight, then use pestle and mortar to
make smooth powder. Then to prepare the
ink; weigh 50 mg of (Pd-TONTs-N2
powder) and add to it 1ml DI water plus
20 pL of nafion (5 wt. %) solution to
stick the catalyst on the Au working
electrode. After that, we loaded 3 pl of
the catalyst (Pd-TONTs-N2 powder) by
micropipette on 3 mm Au polycrystalline
working electrode to carry out cyclic
voltammetry (CV).

2.4 Physicochemical characterizations

Transmission electron microscopy (TEM)
images were obtained using a JEOL JEM-
2100F electron microscope operating at
200 kV.

X-ray diffraction (XRD) data were
collected on a Model RIGAKU
MINIFLEX 100 X-ray diffract meter,
operating at tube voltage 40 kV and tube
current 15 mA, using Cu(Ka) , intensity
was 0-400 cps , range of 26(deg) was 5-
80 degree i.e. wide angle. For chilling, the
water flow rate was 3.7 L/min, scan rate
either 5  °min  or 2  °/min.
Monochromator is used.

BET (Brunauer-Emmett-Teller) surface
area and porosity measurements were
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process and static hydrothermal process
to

fabricate the TiO2 nanotubes [7-9].The
Pd-TONTs-N2 powder fabricated by
photodeposition method by means of 400
W UV. The radiation with UV was
suitable for Pd to reduce and deposit onto
the surface of titanium oxide nanotubes
powder. Hence, offer a sustainable
synthesis method. This was attained
during expositing catalyst supported to
400 W UV, through which free electrons
holes were produced. The electrons were
excited into the conduction band (CB)
which functions as an electron source for

uvV.aoowW

Photodeposition

the palladium cations reduction. The
photoelectrons produced by dint of
titanium oxide nanotubes reduce the Pd2+
cation to palladium metal nanoparticles.
In the meantime, the photogenerated
holes from

valance band (VB) react with
isopropanol to form aldehyde [10-14].
The whole mechanism was shown in
Fig.1. The synthesized TONTSs displayed
absolutely the anatase phase. On the other
hand, the UV leads to the reduction and
fixing of palladium nanoparticles onto the
surface of TONTs-N2 powder.

2y LY N Y
Conduction band
TiO- nanatubes

Valence band

2t ae ne @92

Fig.1:  Mechanism of  palladium
photodeposition (Illustrated drawing for
the preparation of Pd-TONTs-N2 catalyst
using UV-400 W lamp photodeposition).

2. Experiment
2.1 Materials

Ti foils (>99.5% purity, Alfa Aesar,
thickness: 0.25 mm), perchloric acid
HCIO4 Palladium (I1) chloride (PdCI2,
Sigma— Aldrich, 99.9+ %) as precursor,
isopropanol (99.0 %) as sacrificial donor,

Isopropanol ——=» Ketone
2

>
>

TONPs powder prepared in our lab
(surface area 109m?/g), Nafion (5 wt %).

2.2 Synthesis of TONPs powder

At the beginning titanium oxide
nanoparticles powder (TONPs powder)
was prepared by the electrochemical
anodic oxidation (annodization process).
The Ti foils (>99.5% purity, Alfa Aesar,
thickness: 0.25 mm) were anodized in an
aqueous solution containing 0.7 M
perchloric acid HCIO4 using a two-
electrode electrochemical cell (Ti foil as
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Photodeposition of Palladium Supported on TiO2 Nanotubes Powder as Electro
Catalyst for Methanol Oxidation Reaction

*Mohammed .A.H.Awad ** Nabil A.N. Alkadasi ***Abdullah .M. Al-Mayouf

Abstract

Titanium oxide nanotubes powder (TONTs powder) was prepared by hydrothermal method
into annealed in N2 at 450°C for 3 hours to obtain the TONTs-N2 powder as catalyst
support to which Pd was loaded by photodeposition technique using PdCI2 and isopropanol
as sacrificial donor. The resulting Pd-TONTs-N2 powder catalyst improved high surface
area of 177 m2/g. The physicochemical characterization of TONTs arrays powder were
performed by X-ray diffraction (XRD), scanning electron microscopy (SEM), transmission
electron microscopy (TEM), and surface area and pore size analysis. The catalyst support
TONTSs arrays powder were electrochemically characterized in basic solution of methanol
by cyclic voltammetry (CV), and chronoamperometry measurements.Pd-TONTSs-N2
powder electrode catalyst exhibited a remarkably high electrocatalytic activity and has high
electrocatalytic stability for methanol electrocatalytic oxidation reaction. Pd supported on
the conductive support TONTSs-N2 is used as electrocatalyst in fuel cells.

Key words:

Methanol oxidation reaction (MOR), titanium oxide nanotubes powder, photodeposition,
Pd electro catalyst, chronoamperometry.

1. Introduction

In the previou work “Palladium supported
on titanium oxide nanoparticles as a
catalyst for methanol oxidation reaction

“was synthesised [1]. Titanium oxide
nanotubes (TONTS) are

of specific importance due to their greater
physicochemical properties and potential
applications in electro catalysis [2],
photocatalysis [3, 4], solar energy cell,

*Chemistry Department, Faculty of Applied Sciences , Thamar University.

**Faculty of Engineering, Thamar University.

*** Chemistry Department, College of Sciences ,King Saud University.

environmental purification, gas sensors
[5], energy usage containing H2 storage
and batteries of lithium. (TONTS) arrays
have attracted much interest due to their
large specific surface area, chemistry
positive surface, and best
biocompatibility [6].

Hydrothermal  synthesis of  TiO2
nanotubes powder (TONTs powder) by
using two steps including sonication
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