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Dersin Adi: Kimyasal Prosesler

Course Name: Chemical Processes

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
CEV 301
CEV 301E > 3 4 3 ] ]
Bo6liim / Program Cevre Miihendisligi
(Department/Program) | (Environmental Engineering)
Dersin Tiirii Zorunlu (Compulsory) Dersin Dili Tirkge/ingilizce
(Course Type) (Course Language) | (Turkish/English)

Dersin Onkosullari
(Course Prerequisites)

(CEV 202 DD veya CEV 202E DD veya CEV 212 DD veya CEV 212E DD veya CEV 462 DD
veya CEV 462E DD) ve (CEV 202L DD veya CEV 202EL DD veya CEV 212 DD veya CEV
212E DD)

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

by Content, %)

Temel Bilim ve Miihendislik/Mimar
Matematik Temel Mithendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
30 70 - -

Dersin Tanimi

Kimyasal proseslere giris; Kimyasal c¢oktirme ve kristalizasyon; Agir metallerin
giderimi; fosfor c¢oktlirmesi, sertlik giderimi, flor giderme; Suyun dengelenmesi;
Kimyasal oksidasyon; Oksitleyiciler; Demir ve mangan oksidasyonu, organik
bilesiklerin ve eser organiklerin oksidasyonu (fenol, THM ve kalinti KOI
oksidasyonlari), renk giderilmesi, tad ve koku kontroli, stlfiir oksidasyonu, siyanir
oksidasyonu, krom indirgenmesi; Korozyonda temel kavramlar ve korozyondan
korunma yontemleri. Dezenfeksiyon.

(Course Description)

Introduction to chemical processes; Chemical precipitation and crystallization; Heavy
metal removal, phosphate precipitation, hardness removal, fluoride removal;
Stabilization of water; Chemical reduction-oxidation; Oxidants; Oxidation of iron and
manganese, organics removal, color removal, odor and taste control, sulfide
oxidation, cyanide oxidation, chromium reduction; Fundamentals of corrosion,
corrosion control methods; Disinfection.

Dersin Amaci

Bu dersin amaclari

1. Kimyasal aritma proseslerinin (oksidasyon-rediiksiyon, ¢coktiirme, kompleks
olusumu) temellerini vermek

2. Kimyasal aritma proseslerinin Cevre Mihendisligi’'ndeki uygulamalarini
(yumusatma, dezenfeksiyon, tat ve koku kontroli, agir metal ve fosfor giderimi vb.)
vermektir

(Course Objectives)

The objectives of this course are

1. To present basic chemical treatment processes (oxidation-reduction,
precipitation, complexation, etc.)

2. To present major applications of chemical treatment processes in environmental
engineering (softening, disinfection, taste & odor control, heavy metal and
phosphorous removals etc.)




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler

I
Il.
Il
V.

VI.

VIL.
Vil
IX.

Kimyasal ¢oktiirme teorisi

Kristalizasyon teorisi ve mekanizmasini, ¢cozlinirlige etki eden faktorleri
Kimyasal ¢oktiirme uygulamalarini: agir metallerin giderimi, sertlik giderimi
Kimyasal c¢oOktirme uygulamalari: fosfor giderimi, flor giderme; Suyun
dengelenmesi

Kimyasal oksidasyon teorisi

Kimyasal oksitleyiciler; Kimyasal oksidasyon uygulamalari: demir ve mangan
giderilmesi, organik bilesiklerin ve eser organiklerin oksidasyonu, renk
giderilmesi, tad ve koku kontrol, stlfiir oksidasyonu, siyaniir oksidasyonu, krom
indirgenmesi

Dezenfeksiyon: kimyasi, prensipleri, tanimlar

Yaygin dezenfeksiyon metodlari, etkili faktorler

Korozyonda temel kavramlar ve korozyondan korunma yéntemleri

Students who pass this course will gain the following abilities & information;

I
Il.
Il
V.

VI.

VIL.
Vil

Chemical precipitation theory.

Mechanism and kinetics of crystallization. Factors affecting solubility.
Applications of chemical precipitation: Hardness and metal removals.
Applications of chemical precipitation: Phosphate and fluoride removals;
Stabilization of water

Chemical Reduction-Oxidation Theory.

Common chemical oxidants. Applications of chemical oxidation: Iron and
manganese removal, organics removal, color removal, odor and taste control,
sulfide oxidation, cyanide oxidation, chromium reduction.

Disinfection: Principles, chemistry, definitions.

Common disinfection methods. Factors affecting disinfection.

Fundamentals of corrosion, corrosion control methods.




DERS PLANI

Hafta Konular Dersin
Ciktilan
1 Kimyasal proseslerin tanimi, temel prensipleri, siniflandirilmasi ve Cevre |
Mihendisligi’ndeki uygulamalari
) Kimyasal ¢oktlirme teorisi, kristalizasyon mekanizmasi ve kinetigi, ¢ozlintrlikte etkili I
faktorler
3 Kimyasal ¢oktlirmeyle agir metal giderimi i
4 Kimyasal ¢oktiirmeyle sertlik giderimi i
5 Kimyasal ¢oktlirmeyle fosfor giderimi v
6 Flor giderme \%
7 Suyun dengelenmesi, Ara Sinav | I, IV
8 Kimyasal oksidasyon esaslari \Y,
9 Kimyasal oksidasyon uygulamalari (Demir, mangan giderimi, Tat ve koku kontrolii, Vi
renk giderimi, eser organik madde giderimi)
10 Kimyasal oksidasyon uygulamalari (Stlfiir oksidasyonu, siyanir oksidasyonu, Krom Vi
indirgemesi)
11 Klor Kimyasi Vil
12 Klorla dezenfeksiyon Vil
13 Ozon ve UV iginimi ile dezenfeksiyon, Ara Sinav Il V, Vil
14 Korozyon kontroli IX
COURSE PLAN
Weeks Topics Course
Outcomes
1 Introduction to chemical treatment processes, basic principles, definitions, |
classification, applications in environmental engineering
) Chemical precipitation theory, mechanism and kinetics of crystallization; factors i
affecting solubility
3 Removal heavy metal by chemical precipitation i
4 Removal of hardness by chemical precipitation i
5 Removal of phosphorous by chemical precipitation \%
6 Fluoride removal v
7 Water stabilization, Midterm Exam | [, IV
8 Basic principles of chemical oxidation, balancing redox reactions \Y
9 Applications of chemical oxidation I (Iron and manganese removal, organics removal, Vi
color removal, odor and taste control)
10 Applications of chemical oxidation Il (sulfide oxidation, cyanide oxidation, chromium Vi
reduction)
11 Chlorine chemistry Vil
12 Disinfection with chlorine, definitions, practices, factors affecting chlorination VI
13 Disinfection with ozone and UV radiation, Midterm Exam I V, Vil
14 Fundamentals of corrosion control IX




Dersin Gevre Miihendisligi Ogrenci Ciktilanyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci ¢iktilari)

Katki

Seviyesi

1

3

Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme,
formiile etme ve ¢6zme becerisi.

X

Kiresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglk, giivenlik ve
refahi gbz 6niine alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Mihendislik gérevlerinde etik ve profesyonel sorumluluklarin farkina varma ve mihendislik ¢éziimlerinin
kiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini gz 6niinde bulundurarak bilingli kararlar
verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonugc ¢ikarmak icin miihendislik
yargisini kullanma becerisi.

Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve uygulama becerisi.

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to Environmental Engineering Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles of
engineering, science, and mathematics.

X

An ability to apply engineering design to produce solutions that meet specified needs with consideration
of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic
factors.

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering situations and make
informed judgments, which must consider the impact of engineering solutions in global, economic,
environmental, and societal contexts.

An ability to function effectively on a team whose members together provide leadership, create a
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use
engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate learning strategies.

Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Béliim onayi (Departmental approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Tiinay, 0., 1996: Cevre Mihendisliginde Kimyasal Prosesler. ITU insaat
(Textbook) Fakiiltesi, istanbul.

1. American Water Works Association, 2011: Water Quality and
Treatment.6th Edition, AWWA.

2. Droste, R. L., 1997: Theory and Practice of Water and Wastewater
Diger Kaynaklar Treatment. Wiley.,.

(Other References) 3. Stumm, W.ve Morgan, J.,1996: Aquatic Chemistry. Wiley-Interscience.
4. Weber, W. J., 1972 : Physicochemical Processes for Water Quality
Control. Wiley-Interscience.

5. Snoeyink, V. L. ve Jenkins, D., 1980: Water Chemistry. Wiley.-

Odevler ve Projeler 2 6dev

(Homework & Projects) 2 homeworks

Laboratuar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Usage)

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari 2

40
(Midterm Exams)

Kisa Sinavlar

(Quizzes) 2 20

. . Odevler
Basari Degerlendirme - -

. ) (Homework)
Sistemi -
Projeler

Project
(Assessment Criteria) (Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




