KANITLAR – B3
KANIT 1: UES veya ZOOM’dan yapılan teorik veya uygulama derslerinin fotoğrafları
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KANIT 2: UES sistemine yüklenen ders videolarının ekran fotoğrafları
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KANIT 3: Lab derslerinin video üzerinden yapıldığına dair kanıt
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[bookmark: _GoBack]KANIT 4: Uzaktan eğitimde kullanılan kamera sistemleri
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KANIT 5: Bireysel proje bildiri formu örneği
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KANIT 6: Deney raporu örneği
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1-) Purpose
The aim of this experiment is the determination of the COD in wastewater by using Closed Reflux Titrimetric Method.

2-) Theoretical Background
In environmental chemistry, the chemical oxygen demand (COD) is an indicative measure of the amount of oxygen that can be consumed by reactions in a measured solution. It is commonly expressed in mass of oxygen consumed over volume of solution which in SI units is milligrams per liter (mg/L). A COD test can be used to easily quantify the amount of organics in water. The most common application of COD is in quantifying the amount of oxidizable pollutants found in surface water (e.g. lakes and rivers) or wastewater. COD is useful in terms of water quality by providing a metric to determine the effect an effluent will have on the receiving body, much like biochemical oxygen demand (BOD).						[1]

Importance of COD for wastewater
Chemical Oxygen Demand is an important water quality parameter because, similar to BOD, it provides an index to assess the effect discharged wastewater will have on the receiving environment. Higher COD levels mean a greater amount of oxidizable organic material in the sample, which will reduce dissolved oxygen (DO) levels. A reduction in DO can lead to anaerobic conditions, which is deleterious to higher aquatic life forms. The COD test is often used as an alternate to BOD due to shorter length of testing time.				[2]



3-) Apparatus
· Beaker
· Erlenmeyer flask
· Test tubes
· Test tube caps
· Test tube rack
· Automatic pipette
· Automatic pipette tips
· Stirring bars
· Magnetic stirrer
· Wash bottle
· Thermo digester
· Burette
· Burette stand

4-) Reagents
1. COD Digestion (Potassium Dichromate) solution
4.903 grams of K2Cr2O7 which previously dried at 150 ° C for two hours, 167 mL H2SO4 and 33.3 g HgSO4 are dissolved in 500 mL distilled water, cooled to room temperature, and finally diluted to 1000 ml.
2. Sulfuric Acid Solution
It is dissolved by adding 5.5 grams of Ag2SO4 (Silver Sulphate) in crystal or powder form to 1 kg of concentrated sulfuric acid solution. Ag2SO4 should be kept for 1-2 days to completely dissolve in acid.
3. FAS (Ferrous Ammonium Sulfate) solution (0.1M)
39.2 gr Fe(NH4)2(SO4)2.6H2O dissolves in distilled water. Add 20 ml of concentrated sulfuric acid. it is cooled and completed to 1000 ml with distilled water.
4. Ferroin Indicator solution
1.485 gr phenanthroline monohydrate(C12H10N2O) and 0.695 gr Ferrous sulfate (FeSO4.7H2O) are dissolved in distilled water and filled to 100 ml. It is diluted to 500ml.
5. Wastewater sample


5-) Procedure
1. Some amount of deionized water was added to beaker.
2. 2.5ml deionized water was taken from beaker and put into first test tube by using automatic pipette.
3. 2.5ml wastewater sample was taken from bottle and put into second test tube by using automatic pipette.
4. 1.5 ml digestion solution was added into each test tubes by using automatic pipette.
5. 3.5ml sulfuric acid solution was added into each test tubes by using automatic pipette.
6. Test tubes was capped and gently mixed by inverting.
7.  Test tubes was labeled and put into thermo digester.
8. Thermo digester was set at 150°C and  operated for 2 hours.
9. After 2 hours, the test tubes were taken into the test tube rack and allowed to cool to room temperature.
10. Burette was filled with FAS solution as a titrant.
11. Blank solution was added into beaker from first test tube.
12. 3 drops of Ferroin Indicator was dropped into blank solution.
13. Magnetic bar was put into blank solution.
14. Beaker which is containing the blank solution was placed on the magnetic stirrer.
15. Magnetic stirrer was turned on and  the blank solution was titrated until it became red.
16. The volume of used FAS solution was recorded.
17. Same titration procedure was applied for second test tube which is contain wastewater sample.
18. The volume of used FAS solution was recorded for wastewater solution.


6-) Data, Calculations and Results
	Reagents
	1st test tube
	2nd test tube

	Distilled water
	2.5ml
	0ml

	wastewater sample
	0ml
	2.5ml

	Digestion solution
	1.5ml
	1.5ml

	Sulfuric acid solution
	3.5ml
	3.5ml

	Total
	7.5ml
	7.5ml



	Samples
	Amount of used FAS (ml)

	Blank sample solution (first test tube)
	7.1ml

	Wastewater sample solution (second test tube)
	6.5ml




												[Eq:1]
A = Volume of Titration for used blank sample (ml)
B = Volume of Titration for used wastewater sample (ml)
M = molarity of FAS
8 = milliequivalent weight of oxygen
Vsample = Volume of wastewater sample 


7-) Discussion
End of the experiment, we found COD of wastewater  sample as 192 mg O2/L. This is a relatively low value for wastewater. We can say that it is can be domestic wastewater instead of industrial wastewater. Generally, the COD value of industrial wastewater is higher due to the industrial chemicals used. In order to be discharged to the channel in ISKI standards, it must go through different treatment processes. But for this wastewater sample, we do not need to apply any treatment process because its lower than 800 mg/L. Limit value for COD is 800 mg/L within the scope of İSKİ's discharge limits to the channel. Also, it is okay to discharge it directly into the sea because COD value of sample is smaller than 400 mg/L. If we want to get rid of this water, we can pour it directly into sink.


8-) References
[1]:https://en.wikipedia.org/wiki/Chemical_oxygen_demand
[2]:https://realtechwater.com/parameters/chemical-oxygen-demand/
Access Date: 11/25/2020 22:37:46 AM

























KANIT 7: Bilgisayar projesi bildiri formu örneği
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KANIT 8: Disiplin içi grup projesi bildiri formu örneği
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KANIT 9: ENVE 3002 dersine ait ders izlencesi
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KANIT 10: ENVE 3002 dersine ait bireysel proje notlandırma tablosu
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KANIT 11: Programımızda uygulanan anketler, sıklıkları, koordine eden ve değerlendiren birimler
	Değerlendirme Aracı
	Sıklık
	Koordine Eden Birim
	Değerlendiren Birim

	Sınıf toplantıları
	Her dönem
	Bölüm Başkanlığı
	Bölüm Başkanlığı/Sürekli İyileştirme Komisyonu

	Mezun anketleri
	3 yılda bir
	Veri Toplama Komisyonu
	Sürekli İyileştirme Komisyonu/Müdek Komisyonu

	Mezun durumundaki öğrenci anketleri
	Her sene
	Veri Toplama Komisyonu
	Sürekli İyileştirme Komisyonu

	Yeni giren öğrenci anketleri
	Her sene
	Veri Toplama Komisyonu
	Sürekli İyileştirme Komisyonu

	Öğrenci Ders Değerlendirme anketleri
	Her dönem
	Rektörlük/Dekanlık
	Bölüm Başkanlığı/ Sürekli İyileştirme Komisyonu

	İşveren anketleri
	3 yılda bir
	Veri Toplama Komisyonu
	Sürekli İyileştirme Komisyonu / Müdek Komisyonu

	Danışman Hoca değerlendirme anketleri
	Her sene
	Veri Toplama Komisyonu
	Bölüm Başkanlığı/Sürekli İyileştirme Komisyonu

	Staj anketleri
	Her sene
	Staj Komisyonu
	Staj Komisyonu/ Sürekli İyileştirme Komisyonu

	Öğretim Üyesi Ders Değerlendirme Raporu
	Her dönem
	Sürekli İyileştirme Komisyonu
	Sürekli İyileştirme Komisyonu
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ENVE 3002
2020-2021 (FALL)
Term Project

In the scope of this project. each student will prepare the detailed design of the following units
for the given influent characteristics.

The b will be submitted in PDF format to enve3002.2020.fall@gmail.com on

(until 23:59).

The design will include the detailed process calculations for the following units:
1. Conventional activated sludge system including both carbon removal. nitrification and
denitrification

All tanks should be siuare or rectangular.

The report must show only the calculations and the assumptions. Any references used for the
assumptions should be included in the references list.
The report should include the following:
(1) Cover page
@) Detailed caleulations
(3) Capacity and number of each equipment (blowers, diffusers. pumps, etc.)
(4) Attached table needs to be filled and used as an attachment at the end of the report.
(5) Reference list
(©) Hand-drawing OR AutoCAD drawing needs to be prepared. If there is more than one
tank in your design (minimum two tanks are suggested for design of treatment plant
units). distribution and eollection of water must be considered. The tanks must be
connected to each other by using pipelines or channels. Flow of water must be shown
on the drawing (c.g. using arrows). The drawing must include at least the following
views:
a. Plan view
b. Cross-sectional view
c. Longitudinal view

INFLUENT CHARACTERISTICS:

ili Please calculate influent wastewater flowrate by considering the last two digits of your

which has been represented with “A™ in the following equation.
Average Daily Flowrate (m?/day) = A x 1000 + 10000

Example:

Lets assume that your student ID is 220070041,

“A”will be 41.

The flowrate will be calculated accordingly:
Average Daily Flowrate = 41 x 1000 + 10000 = 51000 m3/d

Note: Show your flowrate caleulation in the report.
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2) Please calculate the influent characteristics of wastewater by considering the last digit of
b which has been represented with “A” in the following equations.

BOD (mg/L) : Ax10+300

COD (mgL) : Ax20+550

TSS (mgl) :Ax5+100

VSS (mgL) : Ax4+90

TKN (mgL) : Ax5+50

NH:-N (mg/L): Ax4+30

TP (mg/L) :Ax1+5

Alkalinity (mg/L as CaCO3): Ax5+80

Note: Show calculations for influent wastewater characteristics in the report.

(3) Please calculate the temperatures by considering the last digit of your student ID. which

has been represented with “A” in the following equations.
Wastewater Temperature

Min. Temp. (°C) : Ax2+3

Max. Temp. (°C) : Ax2+10

Ambient Temperature

Min. Temp. (°C) : Ax2+6

Max. Temp. (°C) : Ax2+22

Note: Show temperature calculations i the report.

(4) Please calculate the altitude by considering the last two digit of your student ID. which

has been represented with “A” in the following cquations.

Altitude of the treatment plant site (m): Ax4+ 50

Note: Show altitude calculations in the report.

EFFLUENT PARAMETERS
coDp <125mgL
BOD <25mg/L

TSS <35mg/L
NHN <05mgL
Organie N <2.0mg/L
NO;-N <75mgL
Total N <10mgL

Total P <lmglL
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The below table must be filled by each student.

OXIC AND ANOXIC BASINS

Parameters

Value

Qesgn (m¥/d)

Design temperature (°C)

DO concentration m the fank (mg/L)

Effluent C concentration (mg/L)

Suftuem = DCOD g0 (/L)

1bSCODetten (/L)

Effluent N concentration (mg/L)

Minimum required sludge age (day)

Safety factor

Design sludge age (day)

Prcbiomas: (kg/d)

Payss (kg/d)

Puss (kg/d)

MLSS (mg/L)

MLVSS (mg/L)

Total oxic volume (m’)

Number of tanks

Volume of each fank (ur)

Tank dimensions

Width (m)

Length (m)

Depth (m)

Chosen SVI (ml/g)

Xz (mg/L)
R

% solids in RAS

% solids in WAS

RAS PUMPS

Number

Capacity of each pump (u’/d)

WAS PUMPS (wasting from secondary
clarifier)

Puss (kg/d)

Total sludge fo be wasted (ar/d)

Number

‘Capacity of each pump (ur/d)

Oxvgen Calculations

Temperature (°C)

AOTR (kg/hr)

03 req_ for carbon removal (kg/h)

0 req_ for nitrification (kg/h)

0> equivalent of biomass wasted (kg/h)

0 saving from denitrification (kg/h)

SOTR (kg/hn)

Total Air Requirement (m’/hr)

Number of blowers

Capacity of each blower (ar/r)

Number of diffusers
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Capacity of each diffuser (ar’/ir)

For anoxic volume:

Nitrate effluent (mg/L)

Nitrate nifrogen to be denitrified (mg/L)

‘Active biomass concentration (mg/L)

Minimum required SDNR (g/g.d)

Tnternal recycle ratio (IR)

Number of IR pumps

Capacity of IR pumps (m’/d)

‘Assumed HRT (b)

Total anoxic volume (m®)

(E/MD), ratio

1COD / bCOD (%)

SDNR at 20°C

SDNR corrected for given temperature

SDNR corrected for calculated IR

NOs-Niséuced

NOs-Nas

Number of anoxic tanks

Volume of each anoxic tank ()

Anoxic tank dimensions

Width (m)

TLength (m)

Depth (m)
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Figure 5.18 The cardinal temperatures: minimum, opimum, and maximum
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