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DERSIN AMACI

Bu dersin amaci; 6grencilerin deterjan yapili maddeleri 6grenmesi, deterjan iiretiminde
gerekli olan maddelerin sentezlenebilme reaksiyonlarmi ve deterjanlarin gevreye etkisini
inceleyebilmeleridir. Ogrencilere deterjanlarin kimyasal yapisini, iiretim teknolojilerini,
kullanim alanlari1 ve gevresel etkilerini 6gretmek baslica amaglar1 arasinda olup genel
amaglar; temel bilgi kazandirmak, uygulama ve teknoloji, performans ve etkinlik, saglik ve
cevre bilinci, endiistriyel ve evsel kullanim, Ar-Ge ve yenilik seklinde 6zetlenebilir.

DERSIN iCERIGI

Deterjan endiistrisinin gelisimi; sentetik deterjanlarin gruplandirilmasi; deterjanlarin
inorganik gruplandirilmasi, yapicilart ve diger katki maddeleri; degisik organik yapili katki
maddeleri; deterjanlarin sentezi, deterjanlarin {iretimi; deterjanlarin formiilasyonu ve
gruplandirilmasi, analitik metotlar.

DERS KITABI / MALZEMESI /
ONERILEN KAYNAKLAR

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitaplar::

[1] Y. Akkapili, Deterjan Ansiklopedisi: Imalat, Formiil ve Teknikler, 2. baski, Solver Kimya
Yayinlari, 2022. ISBN: 978-9944-0292-1-6.

[2] U. Avciata, "Sentetik Deterjanlar," ders notlar1, Yildiz Teknik Universitesi Fen-Edebiyat
Fakiiltesi, Kimya Boliimii, 2025.

[3]1 Deterjan Hammaddeleri Ansiklopedisi, Solver Kimya Yaymlari, 2022. ISBN: 978-605-
88350-6-1.

Zorunlu Kaynaklar:

[1] Deterjanlar Ders Notlari, Yildiz Teknik Universitesi Fen-Edebiyat Fakiiltesi, Kimya
Boéliimii, 2025.

[2] L. H. T. Tai, Formulating Detergents and Personal Care Products, AOCS Press,
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Lambersart, Fransa, 2000. ISBN: 978-1893997103.

[3] M. S. Showell, Ed., Handbook of Detergents, Part D: Formulation, Surfactant Science
Series, CRC Press, 2005. ISBN: 978-0824703509.

[4] E. Smulders, W. Réhse, W. von Rybinski, J. Steber, E. Sung, F. Wiebel, Laundry
Detergents, Wiley-VCH Verlag GmbH & Co. KGaA, 2002. ISBN: 978-3527305209.
Onerilen Kaynaklar:

[1] A. Davidson ve B. M. Milwidsky, Synthetic Detergents, 7. baski, Longman Scientific &
Technical, 1987. ISBN: 978-0470207222.

[2] G. Jakobi ve A. Lohr, Detergents and Textile Washing: Principles and Practice, VCH
Publishers, 1987. ISBN: 978-0895736864.

[3]1 H. Gregory ve A. Nguyen, Handbook of Detergents and Surfactants, Knowledge Bakers,
2025. ISBN: 978-0997782205.

[4] W. Garner, Detergents, Elsevier, 1987. ISBN: 978-0444413842.

[S] L. Spitz, Soaps and Detergents: A Theoretical and Practical Review, Amer Oil Chemists
Society, 1987. ISBN: 978-0935315981.

[6] S. Q. A., Surfactants and Detergents: Chemistry and Applications, 2021. ISBN: 978-
3030629290.

[71 NIIR Board, The Complete Technology Book on Detergents, 2003. ISBN: 978-
8178330912.

[8] Tlgili Arastirma Makaleleri

Bu dersi basarryla tamamlayan 6grenciler:

Deterjanlar hakkinda bilgi, beceri ve yetkinlik kazanabileceklerdir.
Fonksiyonel gruplar tastyan yeni deterjan formiilleri gelistirebileceklerdir.
Anyonik ve katyonik deterjanlarin 6zelliklerini iyilestirebileceklerdir.
Noniyonik deterjanlarin 6zelliklerini iyilestirebileceklerdir.

Inorganik katki maddelerinin etkilerini agiklayabileceklerdir.

Ders Ogrenim Ciktilar Deterjanlarin kimyasal yapilarini, hammaddelerini, iiretim yontemlerini, temizlik
mekanizmalarini, analiz yontemlerini ve ¢evresel ile yasal boyutlarini
aciklayabileceklerdir.

Belirli basit bir deterjan formiiliinii tasarlayabileceklerdir.

Deterjanlarin kullanim alanlarma uygun triinleri (¢amasir, bulasik, endiistriyel
temizlik) secebilecek ve g¢evre ile insan sagligi {izerindeki etkilerini

degerlendirebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Sayr Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e  Detayh Degerlendirme Kriterleri:
14 %S5
- Derse aktif katilim ve soru sorma

- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

‘ Laboratuvar: H H

| TTuanlama QA7 Qinax)e || ||
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icerik: Ogrencilerden lineer cebir dersinin temel kavramlari
aciklamalarmin ve uygulamali bir soruya ¢6ziim 6nerisi sunmalarinin
istenmesi

Format: Ogrenci ile bireysel olarak gergeklestirilecek sozlii smav (5-
10 dakika)

Detayh Degerlendirme Kriterleri:

-Kavramlari agiklayabilme
-Problem ¢6zebilme
-Problem ¢6ziimlerini anlatabilme

Arazi Calismasi

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz yilize. Coktan se¢meli kisa sinav (5-10 dakika) %5

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Odev:

e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlari

e Detayh Degerlendirme Kriterleri:

- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamal1 diigiinebilme, yorumlama ve gerek¢elendirme
stireglerinin ytiriitiilebilmesi

Sunum/Jiiri:

e icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlar1 yapmalarimin istenmesi

e  Format: Grup sunumlari

%20

e  Detayh Degerlendirme Kriterleri:

-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje:

o icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (TUBITAK 2209 A/B) yazmalarinin istenmesi

e  Format: Yazili raporlar ve grup sunumlari

e Detayh Degerlendirme Kriterleri:

-Ozgiin bir arastirma konusunun bulunabilmesi
-Bir aragtirma 6nerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 3/17




Seminer/Workshop ‘ ‘ l
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularmn tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireglerinin yiiriitiilmesi
Final:
e igerik: Dersin tiim icerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
‘ Dénem ici Cahsmalarin Basari Notuna Katkis H %60 l
‘ Final Sinavinin Basar1 Notuna Katkisi H %40 l
TOPLAM %100 l

HAFTALIK KONULAR VE iLGiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Deterjanlara Giris ve Deterjan endiistrisinin
gelisimi

Simif-i¢ci Uygulama (5 dk.): Deterjan endiistrisinin ilerleme

Deterjan iiretiminin endiistriyel tarihgesi,|
deterjan {iiriinlerde kullanilan hammaddele
ile ilgili o6n arastirma yapilarak temel
kavramlarla tanisma Kaynak: Ders Kitap ve

1 stirecinde gelisim asamalarinin yorumlanmast notlari.
Simif-i¢i Tartisma (S dk.): Deterjan tarihgesinde kullanilan dogal Evde kullanilan herhangi bir deterja
hammaddeler ile giiniimiizde kullanilan sentetik hammaddeler etiketini inceleyerek en az 3 hammaddeni
arasinda avantaj iistiinliigii tartismasinin yapilmasi isminin belirlenmesi
Konu Anlatimi: Deterjan Tiirleri, Bilesenleri, Deterjanlarin e e e .. .. .
Inorganik Bilesenleri ve Inorganik Katki Maddeleri Temizlik iiriinlerinin igerigindeki inorganik
bilesenler ile ilgili 6n bilgi Kaynak: Ders
Sif i¢i Uygulama (5 dk.): Deterjanlarm uygun inorganik Kitabt ve notlart.
2 b11e§enler1 sec;ll?r?k, termzlege_cek ylizeye uygun basit bir yiizey Inorganik bilegik tipleri ve uygw
temizleme formiilii tasarlanabilir. . PO At .
temizleyici ozelikleri ile ilgili kiiciik bi
. . PPN P . arastirma
Simnif I¢i Tartisma (5 dk.): Yiizey temizliginde etkili inorganik
bilesenler {izerine tartigma.
Konu Anlatimi: Deterjanlarin Organik Bilesenleri Temizlik iiriinlerinin igerigindeki inorganik
Simif-i¢ci  Uygulama (5 dk): Deterjanlarin  uygun organik b{lesenler ile ilgili 6n bilgi Kaynak: Ders
. . L . . 1 Kitabi ve notlar.
bilesenlerin se¢imi yapilarak temizlenecek yilizeye uygun basit bif
3 ylizey temizleyici formiil tasarlanabilir fnorganik  bilesik tipleri  ve uye
Smif-ici Tartisma (5 dk.): Yiizey temizliginde etkili organik temizleyici dzelikleri ile ilgili kiigik bi
. oo aragtirma
bilesenlere iliskin tartigmanin yapilmasi
Konu Anlatimi: Deterjanlarin gruplandirilmasi ve Sabunlarla Deterjanlarin siniflandirilmalari, belirlene
Kiyaslanmasi, Camasir suyu bir deterjanin icerigindeki hammaddeleri
4 incelenmesi. Sabun yapimi hakkinda bilgi

Sinif-ici Uygulama (5 dk): Farkli iiriin kategorilerine iligkin

Ornek olarak belirtilen temel hammaddelerin islevlerine uygun

edinilerek sabun ile deterjan arasindaki
farklarin belirlenmesi.

|
1 %40
|
|
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olarak saptanmasi

Smif-ici Tartisma (5 dk.): Deterjanlarda kullanilan dogal
hammaddeler ile sentetik hammaddelerin kiyaslanarak deterjan
etkinliginin tartigilmasi

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa smavin yapilmasi

Deterjan tip ve iceriklerinin belirlenmesi
Kaynak: Ders Kitab1 ve notlar1

Konu Anlatimi: Anyonik Deterjanlar

Sinif-ici Uygulama (5 dk): Anyonik deterjan tipleri igin farkli
hammaddelerin  belirlenmesi, {iriin tipine uygun hammadde
belirlenmesi

Belirlenen  bir  anyonik  deterjant
icerigindeki hammaddeler incelenir.

5 Anyonik deterjan tip ve igeriklerini
Smif-ici Tartisjma (5 dk.): Bu tarz deterjanlarin tiiketimi B(e)ltllglflnmem Kaynak: Ders Kitabt v
gercekten tiiketici ihtiyacindan mi1 yoksa deterjan endiistrisindeki '
pazarlamadan m1 kaynaklandiginin belirlenmesi
Konu Anlatimi: Katyonik Deterjanlar
Simif-i¢ci Uygulama (5 dk): Katyonik deterjan tipleri i¢in farkly ]_Sell.rvl.enen . bir katym_’nk Qeterjam

. . S . icerigindeki hammaddeler incelenir.
hammaddelerin  belirlenmesi, {iriin tipine uygun hammadde

6 belirlenmesi Katyonik deterjan tip ve igeriklerini
Sinif-i¢ci Tartisma (5 dk.): Bu tarz deterjanlarin tiiketimi belirlenmesi - Kaynak:  Ders ~ Kitabt v
gercekten tiiketici ihtiyacindan m1 yoksa deterjan endiistrisindeki notlar1.
pazarlamadan m1 kaynaklandiginin belirlenmesi
Konu Anlatimi: Noniyonik ve Amfoterik Deterjanlar

Belirlenen bir noniyonik ve amfoteri
Simif-i¢ci Uygulama (5 dk): Noniyonik ve amfoterik deterjan deterjanin  igerigindeki =~ hammaddele
tipleri i¢in farkli hammaddelerin belirlenmesi, {iriin tipine uygun incelenir.

7 hammadde belirlenmesi

Noniyonik ve amfoterik deterjan tip v

Smif-ici Tartisjma (5 dk.): Bu tarz deterjanlarin tiiketimi iceriklerinin belirlenmesi Kaynak: Ders

gercekten tiiketici ihtiyacindan mi yoksa deterjan endiistrisindeki Kitab1 ve notlart.

pazarlamadan m1 kaynaklandiginin belirlenmesi

8 Ara Smav 1 Smav “haftasma kadar_ islenen konulart
tiimiiniin tekrar edilmesi
Konu Anlatimi: Deterjanlarin sentez yontemleri
Simif-ici Uygulama (5 dk.): Uriin tipine uygun birkag bilesenlik Deterjanlarin yaygin sentez yontemlerini
basit bir formiil tasarlamak O6nceden arastirilmasi ve dgrenilmesi.
Kaynak: Ders Kitab1 ve notlari.
9 Sinif-ici Tartisma (5 dk.): Bu bilesenlerin {iriiniin dayanikliligi,|
uygulanan yiizeyin renginin korunmasi, suya karst uyumu Deterjan oOrneklerinin  igerigindeki baz
lizerindeki etkilerinin tartisiimasi hammaddelerin  belirlenerek islevlerini
arastirilir.

Sunum/Jiiri 1 (10 dk): Ders sonunda, ilgili haftaya ait her biy

gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigiimasi

Konu Anlatimi: Deterjanlarin iiretimleri, Deterjanlarda kullanilan

parfiimler ve Deterjanlarin ¢evreye etkileri

Sinif-ici Uygulama (5 dk.): Belirlenen ilgili hammaddelerin Deterjanlarin icerigindeki bazi

iirtinitin islevine nasil katki sagladigini agiklamak hammaddeler ve koku maddeleri
belirlenerek iglevleri arastirilir.

10 Sinif-ici Tartisma (5 dk.): Piyasada ¢ok pahali deterjanlar ile
uygun fiyath iiriinler arasinda biiyiik fark olup olmadigi Deterjanlarin {iretim asamalari, bilesenleri
tartiilabilir. ve koku maddelerinin dnceden arastirilmast,|

Kaynak: Ders Kitab1 ve notlari.
Sunum/Jiiri 2 (10 dk): Ders sonunda, ilgili haftaya ait her bir
gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigiimasi
Konu Anlatimi: Deterjan formiilasyonlar: ve uygulamalari
Deterjan  icerikleri ~ hakkinda  bilgi
11 Simif-i¢i Uygulama (5 dk.): Deterjanlar gruplara ayrilarak her biy edinilmesi. Kaynaklar: Ders Kitab1 ve

grup i¢in basit bir formiil semas1 hazirlanir

notlart.
Deterjanlarin

kullanim alanlarini
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izerindeki iglevleri tartigilir.

Sunum/Jiiri 3 (10 dk): Ders sonunda, ilgili haftaya ait her bir
gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigiimasi

belirlenmesi

Konu Anlatimi: Deterjanlarda diger bilesenler

Sinif-ici Uygulama (5 dk.): Verilen hammadde listesinden
secilen {rlinler igin temel bilesenli basit bir formiil semasi
hazirlanir.

Floresan beyazlatma maddeleri, polimerler,
niianslama boyamalari, enzimler kopiik]
baskilayicilar, selatlar, ¢dzgenler, tamponla:

ve stabilizatér kavramlarina iligkin 6
12 Simf-ici Tartisma (5 dk.): Incelenen iiriinlerin iceriklerindeki bilgilerin edinilmesi. Ders Kitab1 ve notlar1.
bilesenler agisindan hassas yiizey uyumlar: tartigilir Deterjanlarda kullanilan parfiim bilesenleri,
Sunum/Jiiri 4 (10 dk): Ders sonunda, ilgili haftaya ait her bir gzﬁgmvfl clektrolitler hakkinda on bilgi
gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigilmasi P s
Konu Anlatimi: Anyonik, katyonik ve noniyonik deterjan analiz
metodlari
Slmf_-lc;l Uygulam.a:. (S dk) Ailyomk, katyomk ve noniyonik Deterjanlarda analiz metodlarin
deterjanlarin  analizi olmak {izere bir tablo hazirlanarak .
o L iy . arastirilmasi. Kaynak: Ders Kitabt ve
Onerilebilecek analizlerin bu tabloya yerlestirilmesi. notlart
13 . . I,
Sinif-ici Tartisjma: (5 dk.) Bir deterjanin analizi agisindan gain(}etlélr( kiugg }Ea; blrl dIeIEerJ.an urun
uygulanan testlerden hangisinin 6ncelikli oldugunun tartisiimasi. g1 ture girdigimin ieeienmest
Sunum/Jiiri 5 (10 dk): Ders sonunda, ilgili haftaya ait her biy
gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigiimasi
Konu Anlatimi: Deterjan {irlinlerin test edilmesi, ambalajlanmasi,
raf Omiirleri
Sinif-ici Uygulama: (5 dk) Raf 6mrtl, iiriin stabilitesi ve ambalaj
analizi olmak {izere bir tablo hazirlanarak Onerilebilecek testler Deterjanlarda uygulanan stabilite testlerini
ambalajlarin avantaj ve dezavantajlari ile raf omriinii etkileyen ve drlinlerin ambalajlarinin ~ dnemini
14 faktorlerin bu tabloya yerlestirilmesi. aragtirilmasi. Kaynak: Ders Kitabt vl
notlar1.
Simif-i¢ci Tartisma: (5 dk.) Bir deterjan {iriiniin giivenilirligi Evde kullanllan bir deterjan iiriinii
acisindan ambalajm m1 yoksa iceriginin mi daha belirleyici ambalajinin incelenmesi
oldugunun tartigilmast.
Sunum/Jiiri 6 (10 dk): Ders sonunda, ilgili haftaya ait her bir
gruptaki 6grenci sunumlarinin 10’ar dk dinlenerek tartigilmasi
Konu Anlatimi: Deterjan endiistrisinin gelecegi iizerine
degerlendirmelerde bulunulmasi ve kapanig
Simf-i¢ci Uygulama (15 dk.): Ogrencilere derste kazandiklari
edlylm_ler.dogrultusunda cesitli sworular sprularak deterjan kimyasi Giincel deterjan iréin trendleri ile ders
15 ve tiretimi hakkinda yansitic1 degerlendirme yapilir. PR <
bilgilerinin bagdastiriimasi
Simf-ici Tartisma (5 dk.): Ogrencilerle Ar-Ge laboratuvarinda
caligsalardi hangi {iriinii gelistirmek istedikleri tartigilir
16 Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Ders Saati

42

Laboratuar

Uygulama (sozlii Sinav)
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Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam {s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Chemistry

TITLE OF COURSE

Detergents

CODE

KIM4722

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

SEMESTER

Spring

COURSE LANGUAGE

Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Chemistry Undergraduate Program (30% English)

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Chemistry

COURSE COORDINATOR

Giilnur KESER KARAOGLAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop a deep understanding of advanced linear
algebra concepts, including linear transformations, matrix theory, the determinant
function within the frame of multilinear (n-linear) and alternating transformations,
systems of linear equations, eigenvalues, eigenvectors, and diagonalisation, as well as the
ability to apply these concepts effectively. It also aims to help students understand the
fundamental properties of abstract mathematical structures and thus develop the ability to
establish the relationship between linear transformations and their matrix representations,
to use this relationship in both theoretical and applied problems, and to perform
applications such as centralizing conic sections and quadratics and characterizing surfaces
using the concept of eigenvalues and various interdisciplinary applications of the concept.

COURSE CONTENT

Linear transformations; the relationship between linear transformations and matrices;
systems of linear equations; eigenvalues, eigenvectors, diagonalisation, and the Cayley-
Hamilton Theorem.

RECOMMENDED OR REQUIRED
READINGS

Coursebooks:

[1]1 Y. Akkapili, Detergent Encyclopedia: Manufacturing, Formulation, and Techniques,
2nd ed., Solver Kimya Publishing, 2022. ISBN: 978-9944-0292-1-6.
[2] U. Avciata, "Synthetic Detergents," lecture notes, Yildiz Technical University,
Faculty @ of Arts and Sciences, Department of  Chemistry, 2025.
[3]1 Encyclopedia of Detergent Raw Materials, Solver Kimya Publishing, 2022. ISBN:
978-605-88350-6-1.

Required Readings:
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[1] Detergent Lecture Notes, Y1ldiz Technical University, Faculty of Arts and Sciences,
Department of Chemistry, 2025.

[2] L. H. T. Tai, Formulating Detergents and Personal Care Products, AOCS Press,
Lambersart, France, 2000. ISBN: 978-1893997103.

[3] M. S. Showell, Ed., Handbook of Detergents, Part D: Formulation, Surfactant
Science Series, CRC Press, 2005. ISBN: 978-0824703509.

[4] E. Smulders, W. Rihse, W. von Rybinski, J. Steber, E. Sung, F. Wiebel, Laundry
Detergents, Wiley-VCH Verlag GmbH & Co. KGaA, 2002. ISBN: 978-3527305209.
Recommended Readings:

[1] A. Davidson and B. M. Milwidsky, Synthetic Detergents, 7th ed., Longman Scientific
& Technical, 1987. ISBN: 978-0470207222.

[2] G. Jakobi and A. Lohr, Detergents and Textile Washing: Principles and Practice,
VCH Publishers, 1987. ISBN: 978-0895736864.

[3]1 H. Gregory and A. Nguyen, Handbook of Detergents and Surfactants, Knowledge
Bakers, 2025. ISBN: 978-0997782205.

[4] W. Garner, Detergents, Elsevier, 1987. ISBN: 978-0444413842.

[5] L. Spitz, Soaps and Detergents: A Theoretical and Practical Review, American Oil
Chemists’ Society, 1987. ISBN: 978-0935315981.

[6] S. Q. A., Surfactants and Detergents: Chemistry and Applications, 2021. ISBN: 978-
3030629290.

[7] NIIR Board, The Complete Technology Book on Detergents, 2003. ISBN: 978-
8178330912.

[8] Relevant research articles.

Upon successful completion of this course, students will be able to,

Acquire knowledge, skills, and competencies related to detergents.
Develop new detergent formulations containing functional groups.
Improve the properties of anionic and cationic detergents.
Enhance the properties of nonionic detergents.

Course Learning Outcomes Explain the effects of inorganic additives.

Describe the chemical structures, raw materials, production methods, cleaning
mechanisms, analytical methods, and environmental and legal aspects of
detergents.

Design a simple detergent formulation.

Select appropriate detergent products for various applications (laundry,

dishwashing, industrial cleaning) and evaluate their effects on the environment

and human health.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

Laboratory
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Application (Oral Examination):

Content: Students will be asked to explain fundamental concepts of
linear algebra and to propose a solution to a practical problem.

Format: Individual oral examination with each student (5-10
minutes).

Detailed Assessment Criteria:

-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:

Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face multiple-choice quiz (5-10 minutes)

Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

%S

Homework Assignments:

Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts

Format: Written reports and group presentations
Detailed Assessment Criteria:

-Ability to logically and accurately demonstrate the problem-solving
process

-Ability to find practical examples of the concepts

- Ability to carry out processes of applied thinking, interpretation, and
justification

Presentations/Jury:

Content: Students will be asked to evaluate their own learning
processes and deliver group presentations

Format: Group presentations
Detailed Assessment Criteria:

-Ability to accurately explain the topics learned
-Proper use of presentation techniques

%20

Project:
[ ]

Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.

Format: Written reports and group presentations
Detailed Assessment Criteria:

-Ability to identify an original research topic
-Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
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Seminar/Workshop

Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H %60 ‘

Percentage of Final Examination H %40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Lecture: Introduction to Detergents and the
Development of the Detergent Industry 1. Introduce basic concepts through preliminary research on
In-Class Practice (5 min): Interpret the the m_dustrlal hlstory of detergent production and the raw
. materials used in detergent products. Source: Textbook and
1 developmental stages of the detergent industry. notes
I“'Cl?ss Discussion (5 min.): Discuss th? advantage_:s 2. Examine the label of any household detergent and
and disadvantages of natural raw materials used i . . .
. . . identify at least three raw materials.
detergent history versus synthetic raw materials used
today.
Lecture: Detergent Types, Components, Inorganic|
Components of Detergents, and Inorganic Additives
1. Introductory information about the inorganic
In-Class Practice (5 min.): By selecting the] components in cleaning products. Source: Textbook
appropriate inorganic components of detergents, a and notes.
2 : . .
simple surface cleaning formula suitable for the surface
to be cleaned can be designed. 2. A brief research on the types of inorganic compounds
and their appropriate cleaning properties.
In-Class Discussion (5 min.): Discussion on the
effective inorganic components in surface cleaning.
Lecture: Organic Components of Detergents
In-Class Practice (5 min): By selecting the 1. Introductory information about the organic components
appropriate organic components of detergents, a simple in cleaning products. Source: Textbook and notes.
3 surface cleaning formula suitable for the surface to be
cleaned can be designed. 2. A brief research on the types of organic compounds and
their appropriate cleaning properties.
In-Class Discussion (5 min): Discussion on the]
effective organic components in surface cleaning.
Lecture: Classifying Detergents and Comparing Them 1. Classification of detergents, examination of the raw
4 to Soaps, Bleach materials used in a specific detergent. Learning about soap
making and identifying the differences between soap and
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In-Class Practice (5 min): Identifying basic raw
materials, given as examples for different product
categories, based on their functions.

In-Class Discussion (5 min): Discussing the
effectiveness of detergents by comparing natural and
synthetic raw materials used in detergents.

Quiz 1 (15 min): A quiz covering the topics covered in
class will be administered at the end of the lesson.

detergent.

2. Determining detergent types and ingredients. Source:
Textbook and notes

Lecture: Anionic Detergents

In-Class Practice (5 min): Identifying different raw
materials for anionic detergent types and determining
the appropriate raw material for each product type.

In-Class Discussion (5 min): Determining whether thej
consumption of these types of detergents is driven b
genuine consumer needs or by marketing within the
detergent industry.

1. The raw materials in a specific anionic detergent are
examined.

2. Identify the anionic detergent types and ingredients.
Source: Textbook and notes.

Lecture: Cationic Detergents

In-Class Practice (5 min): Identifying different raw
materials for cationic detergent types and determining
the appropriate raw material for each product type.

In-Class Discussion (5 min): Determining whether the
consumption of these types of detergents is driven by
genuine consumer needs or by marketing within the
detergent industry.

1. The raw materials in a specific cationic detergent are
examined.

2. Identification of cationic detergent types and ingredients.
Source: Textbook and notes.

Lecture: Nonionic and Amphoteric Detergents

In-Class Practice (5 min): Identifying different raw
materials for nonionic and amphoteric detergent types,
and determining the appropriate raw material for each
[product type.

In-Class Discussion (5 min): Determining whether thej
consumption of these types of detergents is driven b
genuine consumer needs or by marketing within the
detergent industry.

1. The raw materials used in a designated nonionic and
amphoteric detergent are examined.

2. Identification of nonionic and amphoteric detergent types
and ingredients. Source: Textbook and notes.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Detergent Synthesis Methods

In-Class Practice (5 min.): Design a simple formula
with a few ingredients suitable for the product type

In-Class Discussion (5 min.): Discuss the effects of
these ingredients on product durability, color retention
of the applied surface, and water compatibility

Presentation/Jury 1 (10 min.): At the end of the
lesson, listen to and discuss the student presentations
from each group for 10 minutes from the relevant
(week.

1. Prior research and learning of common detergent
synthesis methods. Source: Textbook and notes.

2. Some raw materials in detergent samples are identified
and their functions are investigated.

10

Lecture: Detergent production, perfumes used in
detergents, and the environmental impacts of
detergents

In-Class Practice (5 min.): Explain how the identified
raw materials contribute to the product's function.

In-Class Discussion (5 min.): Discuss whether there is
a significant difference between very expensive
detergents and affordable products.

Presentation/Jury 2 (10 min.): At the end of the
lesson, listen to and discuss the student presentations
from each group for 10 minutes from the relevant

'week.

1. Some raw materials and fragrances in detergents are
identified and their functions are investigated.

2. Preliminary research is conducted on the production
stages, components, and fragrances of detergents. Source:
Textbook and notes.
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11

Lecture: Detergent Formulations and Applications

In-Class Practice (5 min.): Detergents are divided into|
groups, and a simple formula chart is prepared for each
group.

In-Class Discussion (5 min.): The functions of
selected raw materials on the product are discussed.

Presentation/Jury 3 (10 min.): At the end of the
lesson, students from each group will listen to their
[presentations for the relevant week and discuss them
for 10 minutes.

1. Obtaining information about detergent ingredients.
Resources: Textbook and notes.
2. Determining the areas of use of detergents

12

Lecture: Other Ingredients in Detergents

In-Class Practice (5 min.): A simple formula chart
with basic ingredients is prepared for products selected
from a given list of raw materials.

In-Class Discussion (5 min.): The precise surface
compatibility of the ingredients in the examined
[products is discussed.

Presentation/Jury 4 (10 min.): At the end of the
lesson, the student presentations from each group for
the relevant week are listened to and discussed for 10
minutes each.

1. Obtain preliminary information on fluorescent whitening
agents, polymers, shading dyes, enzymes, foam
suppressants, chelates, solvents, buffers, and stabilizers.
Textbook and notes.

2. Obtain preliminary information on perfume compounds,
salts, and electrolytes used in detergents.

13

Lecture: Anionic, cationic, and nonionic detergent
analysis methods

In-Class Practice (5 min.): Prepare a table for the
analysis of anionic, cationic, and nonionic detergents,
and place the suggested analyses in the table.

In-Class Discussion (5 min.): Discuss which of the
tests performed is the priority for the analysis of a
detergent.

Presentation/Jury 5 (10 min.): At the end of the
lesson, listen to and discuss the student presentations
from each group for 10 minutes from the relevant
(week.

1. Researching analysis methods for detergents. Source:
Textbook and notes.

2. Examining the classification of a daily-use detergent
product

14

Lecture: Testing, packaging, and shelf life of detergent
[products

In-Class Practice: (5 min): Prepare a table for shelf
life, product stability, and packaging analysis, and
place the advantages and disadvantages of
recommended tests, packaging, and factors affecting
shelf life on the table.

In-Class Discussion: (5 min): Discuss whether the
packaging or the contents of a detergent product is
more decisive for its safety.

Presentation/Jury 6 (10 min): At the end of the
lesson, listen to and discuss the student presentations
from each group for 10 minutes from the relevant
(week.

1. Investigating the stability tests applied to detergents and
the importance of product packaging. Source: Textbook and
notes.

2. Examining the packaging of a household detergent
product

15

Lecture: Assessment of the future of the detergent
industry and conclusion.

In-Class Practice (15 min.): Students are asked
various questions based on their learning from the
course to conduct a reflective assessment of detergent
chemistry and production.

In-Class Discussion (5 min.): Students discuss which
product they would like to develop if they worked in

the R&D laboratory.

1. Reconciling course information with current detergent
product trends
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16 Final |I Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)

Course Hours H 14 H 3 H 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 12

Mid-Terms (Examination Duration + Examination Prep. Duration) 15

Final (Examination Duration + Examination Prep. Duration) 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 14/17



Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg-l Temel kimyasal kavramlari
tanmmlaylp  kimya  ile ilgili
alanlardaki bilgileri, uygulama arag
gereglerle  destekleyerek  bilimsel
yaklagimi 6n plana alacak sekilde
ileri  diizeydeki  kuramsal ve
uygulamali bilgileri
kazanabileceklerdir. /They will be
able to define fundamental chemical
concepts and acquire advanced
theoretical and practical knowledge
in chemistry-related fields, supported
by application tools and equipment,
while emphasizing a scientific
approach.

19)]
19)]
19)]
1
1
1
1
19)]

PS‘-Z Alanlarinda edindikleri ileri
diizey teorik ve  uygulamali
bilgilerini, kimya ile ilgili
alanlardaki problemlerin incelenmesi
i¢in deney tasarlayip ¢oziim yontemi
gelistirme, uygun analitik yontemler
ve teknikler kullanarak problemleri
¢ozme, verileri toplama, sonuglar
analiz etme ve yorumlama igin
kullanabileceklerdir. /They will be - = = = = = = -
able to use their advanced theoretical
and practical knowledge in their field
to design experiments and develop
solutions for examining problems in
chemistry-related  areas,  apply
appropriate analytical methods and
techniques to solve these problems,
collect data, and analyze and
interpret the results.

PC-3 Alanlarinda edindikleri
ileri diizey teorik ve uygulamali
bilgileri kullanarak kimya ile ilgili
alanlarda karsilagilan ve
ongoriilemeyen karmasik sorunlara,
arastirma yontemlerini kullanarak,
yeni stratejik yaklasimlar gelistirerek
ve sorumluluk alarak  ¢dziim
iiretebileceklerdir. /They will be able - - - = = - - -
to use their advanced theoretical and
practical knowledge to produce
solutions to complex and unforeseen
problems encountered in chemistry-
related fields by employing research
methods, developing new strategic
approaches, and taking
responsibility.

PS ‘-4 Kimya ve ilgili alanlarda
bagimsiz olarak ve paydaslariyla
ortaklasa ¢aligmalar yiiriitebilecek ve
analitik diisiinme yetenegini
kullanabileceklerdir. / Graduates will
be able to work both independently
and collaboratively with stakeholders
in chemistry and related fields, while
effectively utilizing their analytical
thinking skills.

19}
19}
19}
19}
19}
19}
I
I
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PC-5 segtikleri bir veya birden
fazla kimya uygulama alaninda
(Kalite Egitimi, Farmasotik Uriin,
Biyokimyasal Teknolojiler, Polimer
Teknolojisi, Gida Kimyasi, Cevre
Kimyas1 vb) uzman statiisii
kazanabileceklerdir. / They will be
able to attain expertise status in one
or more selected fields of chemistry
applications  (such as Quality
Assurance, Pharmaceutical Products,
Biochemical Technologies, Polymer
Technology, @ Food  Chemistry,
Environmental Chemistry, etc.).

Pg-6 Kimya alaninda yaygmn
olarak kullanilan bilgisayar ve yapay
zeka teknolojileri ile en az bir
programlama  dilini, problemleri
¢ozmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek igin
etkin bigimde kullanabileceklerdir. /
They will be able to effectively use
computer and artificial intelligence
technologies commonly employed in
the field of chemistry, as well as at
least one programming language, to
solve problems, perform data
analysis, and carry out simulations.

PC-7 Kimya ve ilgili alanlardaki
kariyer firsatlarin1 degerlendirerek
kisisel ve mesleki gelisim hedeflerini
belirleyebilecekler ve bu hedeflere
ulagsmak i¢in hayat boyu &grenme
stratejilerini  kullanabileceklerdir. /
They will be able to evaluate career
opportunities in chemistry and
related fields, set personal and
professional development goals, and
utilize lifelong learning strategies to
achieve these goals.

Pg‘-8 Bilimsel arastirmalarin1 ve
mesleki faaliyetlerini yiiriitiirken
dogabilecek  hukuksal  sonuglart
dikkate alarak mesleki etik ilkeler ile
toplumsal ve evrensel degerler
dogrultusunda ve sosyal sorumluluk
bilinci ve adalet duygusuyla hareket
edebileceklerdir. / They will be able
to act in accordance with
professional ethical principles, social
and universal values, and with a
sense of social responsibility and
justice, while considering possible
legal consequences in conducting
their  scientific  research  and
professional activities.

Pg-9 Bireysel ya da takim olarak
yiriittiikleri calismalarda ve
projelerde kalite yonetimi ilkelerini
uygulayarak siiregleri ve sonuglar
kalite  standartlar1  gercevesinde
degerlendirebileceklerdir. /  They
will be able to apply quality
management principles in individual
or team-based studies and projects,
and evaluate processes and outcomes
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within the framework of quality
standards.

PC-10 Belirli bir kimya ile ilgili
konu hakkinda literatiir taramasi
yaparak giivenilir bilgi kaynaklarim
etkin bir sekilde kullanabileceklerdir.
/ They will be able to conduct a
literature review on a specific
chemistry-related topic and
effectively use reliable information
sources.

Pg-ll Teorik ve uygulamali

kimya alaninda 06zgiin akademik
aragtrma  ylriitebileceklerdir.  /
They will be able to conduct original
academic research in the field of
theoretical and applied chemistry.

(IS

(IS

(IS

|~

|~

I~

I~

I

PC-12  ileri diizey kimya
bilgilerini takip edebilecek, kimya ile
ilgili  konular1 ve arastirmalar
kimyasal terminoloji  kullanarak
Tiitkce ve  Ingilizcede  tiim
paydaslara sozli ve yazili olarak
aktarabileceklerdir. / They will be
able to follow advanced knowledge
in chemistry and communicate
chemistry-related topics and research
to all stakeholders both orally and in
writing, in Turkish and English, by
using chemical terminology.
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