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= extracting and purifying
NaCl from seawater or
halite.
5 1 = chloralkali-electrolysis Caustic soda 1
(diaphragm cell process, | and Chlorine
Hg cell process, membrane
cell process).
= applications.
= HF from fluorite (CaF; ore). | Hydrogen
2 1 = F2 from HF electrolysis. fluoride and 2
= applications. Fluorine
= synthetic soda ash (NHs-
soda Solvay process).
= natural soda ash
2 1 . Soda ash 3
(extraction form natural
ores, mainly trona)
= applications
= converting
syngas and air
to 3H2:N:
mixture (and
CO. as a
byproduct). Ammonia,
5 1 = producing NH3 ure? ,nitric 4
(Haber acid and
process). Sulfuric acid
= converting
NH:z and CO; to
urea.
= oxidizing NHs3
to HNOs
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(Ostwad
process).

= applications.

= sulfur sources
(desulfurizatio
n of natural gas
and crude oil
fractions,
natural sulfur
deposits).

= sulfur burning
to SO, (and
alternatives
source of SO3).

= converting SO
to SOs (contact
process).

= SO;3; hydration
to sulfuric acid
and oleum.

= Applications

dry process (phosphorous
and food-grade phosphoric

5 acid). Phosphoric 5
= wet process (fertilizer- acid
grade phosphoric acid).
= applications.
= phosphorous fertilizers
(superphos- phate and
triple superphosphate,
other phosphates) .
2 " nitrogenous fertilizers Inorganic 6
(ammonium and nitrates fertilizers
salts).
= other fertilizers.
Mid-term
2 7
exam
. . Glass
2 = glass making chemistry. . 8
(Silicate glass)
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the most common types of
glass.
preparation of raw
materials charge (dry
process, wet process).
clinker formation (rotary kiln

2 zone reactions). Portland 9
Clinker (and  additives) cement
grinding.
cement hydration (during
mortar and concrete
formation.
extracting AI(OH); from
bauxite (Baeyer process).
Al(OH); calcination to
alumina.

2 electrolytic reduction of | Aluminium 10
alumina to Al (Heroult-Hall
process).
Al anodization.
applications.
concentrating galena (PbS
ore).
roasting PbS concentrate to
PbO.
pyroreduction of PbO to Pb,
and the refinement. Lead Iron and

2 applications. pyroreduction 11
of Fe ores to cast iron (blast steels
furnace process.
converting cast iron to steel
with the required
composition.
pyroreduction of pure silica
to silicon.
converting Si to the required Silicones

2 dichloro- dialkylsilane | (polysiloxanes 12
(DCDAS) intermediate. )
DCDAS hydrolysis,
polymerization and
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= Applications

= CHs halogenation to

CHCIF,.
= pyrolysis of CHCIF;to Teflon and
2 1 CF,CF; . related 13
= CF,CF; polymerization and copolymers

copolmerizarion.
= applications.
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Sl i gl g

:Course Intended Learning Outcomes (CILOSs) JJM‘ ?h:‘ Sl da
10 o 1,88 Ul (6 g Rl Ai) 3 (e £ LAY day

10 Ul (e @B g ) sRal) A ja (e plgEN) g

13 A daaall e liall cillenl) a IS Lo aaiad 3 Auibiasl) Gand¥l g isboal) £ 0 — al
oAl

Al e liall dualatBy) 4saaY) r<as— a2

A e L) cleliuall bl ) (i ey -b1

daiMall g lall g Aaddiiceall 3 gall Az g judaad Cpa da el dslial) cililad) Cia g - b2
cleliall sigd

Al @ jpudaail) A Lgladail sliasSl) £ g8 arand Al j3 BIA dpuiSall Cila glaal) addicy -C1
aleliall

A gl Blad) B cilelial) el Adalatl) el Cili gy -C2

Jand) (B ddlauy ) 9 A g AT3alald (B g (n AY) aa LESA) LS gl iy g

. il glaal) gand dpaliall A g SSIN) cilaiall g e sbaal i ol 9385 pdiiony - d2
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Course Content DA s giaa dle pagay
Theoretical Aspect s 5 cilal) cle g ga ;Y )
el ":; ‘ e gia gal
gy | &9 Lluaill) il gia gall clan gl i |80
Contact Nm(:lfber Sub Topics List Topic List / Order
H .
ours Weeks Units
= extracting and purifying NacCl
from seawater or halite.
= chloralkali-electrolysis .
. Caustic soda
2 Js¥ (diaphragm cell process, Hg . 1
and Chlorine
cell process, membrane cell
process).
= applications.
HF from fluorite (CaF; ore). Hydrogen
2 | AQ F2 from HF electrolysis. fluoride and 2
applications. Fluorine
= synthetic soda ash (NH3-soda
Solvay process).
s » natural soda ash (extraction
2 Gulal ( . Soda ash 3
form natural ores, mainly
trona)
= applications
= converting syngas and air to
3H2:N2 mixture (and CO; as a
byproduct).
= producing NH; (Haber
process).
= converting NHs3 and CO; to .
Ammonia,
urea. o
. ges urea, nitric
2 &I A | = oxidizing  NH: to HNOs _ 4
acid and
(Ostwad process). .
L. Sulfuric acid
= applications. sulfur sources
(desulfurization of natural
gas and crude oil fractions,
natural sulfur deposits).
= sulfur burning to SO, (and
alternatives source of SO,).
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b dana anldll o slaadl e s 3 a0 Olall a8 AN oae ]



Republic of Yemen

Ministry of Higher Education & Scientific Research
Council for Accreditation & Quality Assurance

dalagd) 4y gganl)
ol adl g Mall el 5135

Bagal) Glada g (ranilsY) Alaic ) (ulaa

Sana’a University slaia 3,_,,19
Faculty of Science - gl Z\,AS
= converting SO to SO;
(contact process).
= SO; hydration to sulfuric acid
and oleum.
= applications.
= dry process (phosphorous
and food-grade phosphoric
5 el acid). Phosphoric 5
= wet process (fertilizer-grade acid
phosphoric acid).
= applications.
= phosphorous fertilizers
(superphos- phate and triple
superphosphate, other
2 EYRIDA(l phosphates) Inorganic
® nitrogenous fertilizers fertilizers 6
(ammonium and nitrates salts).
= other fertilizers.
) e Mid-term -
exam
i = glass making chemistry. Glass
2 &4 | = the most common types of (silicate glass) 8
glass.
= preparation of raw materials
charge (dry process, wet
process).
2 aaly | clinker formation (rotary kiln Portland 9
zone reactions). cement
= Clinker (and additives) grinding.
= cement hydration (during
mortar and concrete formation.
= extracting AI(OH); from
bauxite (Baeyer process).
= AI(OH)s calcination to
2 | aw alumina. Aluminium 10
= electrolytic reduction of
alumina to Al (Heroult-Hall
process).
= Al anodization.
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= applications.
= concentrating galena (PbS ore).
= roasting PbS concentrate to
PbO.
= pyroreduction of PbO to Pb, and
, gl the Ireflnement. ) f Lead, Iron and .
. = applications. pyroreduction o
e Fe ores to cast iron (blast steels
furnace process.
= converting cast iron to steel
with the required composition.
= pyroreduction of pure silica to
silicon.
= converting Si to the required
dichloro- dialkylsilane (DCDAS)
A intermediate. Silicones
2 T, n i 12
e DCDAS hydrolysis, (polysiloxanes)
polymerization and
crosslinking to the required
silicone.
= Applications
= CHj halogenation to CHCIF;.
L = pyrolysis of CHCIF,to CF,CF,. Teflon and
2 . = CF,CF; polymerization and related 13
copolmerizarion. copolymers
= applications.
a1 )
2 eh Final exam 14
s
28 16 hadl) clelud) g aulud) 26 e
Number of Weeks /and Contact Hours Per Semester
Lecturesdzie il 5 jalaal) -
discussiondidilially jlgal) -
Brainstorming - adll ciaall -
Problem solving=dsiall Ja -
Simulation MethodPractical presentations&%lasl) (a9 allg SlSlaall -
projects—iilsil) g algall g <l g pdiall -
Self-learning I alaill -
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Cooperative Learning - stail) alaill -
e a3 e &l aAd) Jals

:Tasks and Assignments<=ti:1S5l) g ESAV AV | |
gomd | X . ”
sa | | <) /L) ¢
Week Mark 134 Assignments No
Due (o=
W 5 A Gualdd) £ gand) a Cdd) AN colaa gl Abiad A | 1
Sl
33 2
w12 5 | ¢ . : o . o
Sl He gdall £ ) Aa @id) AN Glaa gl Abicd dglal
‘ 10 | 0Total Score 4> 3 Jlaa)
:Learning Assessment alill as 85 vij
Qa8 ;
Voeraldl | gy | (@ ‘l““’" a5l gl A
Proportion of | yy, e Assessment Method No
Final Week Due
Assessment
10% 10 W4,W10 Tasks and @l gll g cilidsil) .
Assignments
5% 5 W5 Quiz (1) s JLE8) | 2
20% 20 w8 (so5) Midterm Exam (Awad JLEa) | 3
5% 5 w12 Quiz (2) smad LI | 4
60% 60 W16 g.il.g_i' L,,SJ"..JA:‘ JLidl |8
100 % 100 Totalg saal)

=
(O A Qs el il Fi il o) il el cLearning Resources;‘-"«-m JJW

(O & 23 Y ):Required Textbook(s) A ) aal yall |1

SR — Glas ¢ &l Ja S 0 ¢ A oY) Aagdal) (Liilba A LSl ((1988) Ulua daal Jale (1

2) Karl H. Buchel (2000), Industrial Inorganic Chemistry, 2" ed., Wiley-VCH, Germany.

a8 Uil 58 giall 4 o381 5y sSial) cilagdall U g yall Aaalid) g 591 yall AN daglall s jaass 1AL M

:Essential Referencessibwal) aa) jall 2
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Electronic Materials and Web Sites efc....cx i) a8 ga g 4 g AN jalaall 3

. (pdf file) 45 Sl 43S 8 gia odle) 2 o8 ) aa yall (1
Sy cbilaa i giall ol (Gudaill ) (galal) miiatially iy RaSYL (www.wikipedia.org) LauSs sl a8 ge 3 iy (2
ol 12 &’A‘}Adﬁ&m}\m.. “ujt:dg‘aaj\:d}g_‘.m

Course Policies Aall (4 daiiall cilubpdl g bl pal) L ix
T (s Lagh J hal Aalad) Auabpod) A iy Aabad il ol £ gl g
:Class Attendance 4l cillladl) jgdas Ao | 1
Al sl ane Jla (B o jan g il pdlaall (e %75 Jsany qllhall a5l -
Al %25 Gl ke Jla 8 Glalal) Jsda (e i) a oy g adll Gl Gl g gudang |0 jial) M adky -
pal) (ulana (e Glaaldl ) 80
:Tardy Al jeaall | 2
il ya E e Bl AL 1) g o) Al Juadl) B &l e COET Ao lu ) Baal JALE 1Y) B pualaal) ) paa qilldall prasiy -
B ladl) J g (g al NI a2 i g ¢ el il (pa Lyshi jiag
:Exam Attendance/Punctuality (i) bisa | 3
Olaia¥) gy ¢ 4883 (20) Jlata JAL 1Y) LAl ladiad) Jsia ithll ey Y -
Aol B latia¥) aUAL dualdl) gl gl gudad Algdll Gladal) ge qallall qus 1) -
:Assignments & Projects zldally ciliail) | 4
Mgaledt g ST 1A% Jay) guda g gl 1081 ga 23y 9 Jaaadll Ly (& cilipl) £ 65 5 jRal) Midf 228y -
Al B AL A Cat<il) da 3 e pay el se gallie il alod 8 callal) ALY -
:Cheatingiadl | 5
Ul ¢ gigd AadY dgle (galai Al i Auail) cladal) B Gladly cadlal) Al cigd Ja A -
(il duanadiall Ao jall (e ey g bdiall g cildalel) 8 JAI g (il calllal) ald <l Jla (8 -
:Plagiarism Jui¥) | 6
Al Lalil) daidil) (gt dde A4l cladia¥) £l Gl duadld Jaily (edd aga g Ala 3 =
:Other policies A clubu | 7
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