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Factuality of Engineering-

i ——— —m

Hashemite University

Civil Engineering Department
110401456 Environmental Laboratory

Chloride & Residual Chlorine experiments

| Student Name | TuasS Hawmad

| Section No. | Sundawy

—rree———

Student ID

| Date of experiment (A% TS

Draw the titration process and named each equipment and chemical used.

-

Chloride

Residual Chlorine
Results:
Table 1: Determination of Chloride:
Volume of i Burette Reading!ml!
sample ' Volume of AgNo3 | Chloride
Initial Final (ml) (Illg_) !}
0 0.1 Ol wal | —
| 0.1 4.5 N m L
- 7 =
4.5 8.7 ki . B mx d, 1.425
x v
Sample of Calculations: g . “. 3
V el A3 oy Rlang = ol- o0 = o v
J/ 0 /“CG::, Nﬂﬁg N‘D-i - A {:“_ O \ - Lq L'\ -""'l"'h-rt
) \./ G'E. ﬁcj NO'S' f\/g? r}.’?____hﬂ% il L1,2 .-"1__‘_1&
L\ ,G"r I.' a' i &
€ =\(Vavg ~ Vv
9 Blaw ) ¥ N ey MaQ

"'.LTC‘ U-t-o0:) ¥ o, 0282 % 3¢

[s your water sample acceptable for human uses or not, why?

gcceplable Decusue undel ?Gc}i%mf{ wA

2 | - hingl/‘zm .

b ?Q’HSV,EB\‘( /L/SHH'F’L(

inq‘qggn—w&;L .

—
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Table 2: Determination of Calcium Residual Chloride:

ﬁ m
Volume of | Burette Reading (ml) Volume of
- sample Na2S203 Residual Chlorine
SamEle No. (ml) Initial Final ml (m
1 200 0 2.1 2 ?. 29 7
Moo G o S e
| X kbR T N ... I £ )|
Ve [ € 7
Sample of Calculations: 5 il o £ 2l
f
if #k SEmLES E e B %l / f/f/"' L )
; : g ¥ 2= D =
\ avg = [_"?d—t 2.?1}7 = o [ R §om i % o2
S ? “cholpine 2 205 x0molx 25 s 3
i [ tienenee
Is your water sample acceptable for human uses or not, why? = .21 .. 911
Aral |
[V & | ACCele /. -
(> + ) LF{'HEC 1(2}1‘;1 /f_ﬁa.‘? - y
- ";._. r"ﬂ ﬂ) | E.- ‘?

1. Complete the following: | deact i/
fﬁquqg .:,rf e - “

s . - CroPutl

l. The chlorination in water and wastewater is used to "J 1 Jese .. ] he
residual chlorine is maintained in water to promote the primary purpose of
chlorination. In your experiment determine the residual chlorine using

L@edemelrC. method.

2 Determine if sentences below are True or False, and correct the false:

1. End point of residual chlorine experiment is disappearance of blue color..... Lo

2. Concentration of chlorine available for disinfection called chlorine demand. +........
o o Ciotql L) .
3. Chlorine added to water as gas or solid.... ... War, e

4. Potassium 1odine used to acidify the sample..... f..Cac etV ¢ acve
5. The liberated iodine is titrated against AgNO;...E. . NVaq g N

6.  Starch was used as indicator in residual chlorine experiment..... a0

7. Chromate reacted with chloride inns.....‘[;... ( with ) Yev 1ong 7
leac} C Aa\Y

8.  Burette was using for filling the known concentration solution in it.......\..

1
. SCanned with Lamascanner



Iasnemine vimversny
Factuality of Engineering- Civil Engineering Department |
110401456 Environmental Laboratory -Total Hardness and Calcium Hardness |

| | Student Name: ?% $ Vv *‘*J Student ID: \B2 3“4

Define total harness: 7"“ Sam ol celCium qﬂJ (""Hahei;'nbﬁ Co NeC < HJ(qu'ﬂH

| Define calcium harness: | \~¢ CoNlewivation ol cqlcium onhly

|
|
Results and Calculations: |

Table 1: Determination of Total Hardness:

|
Burette Reading (ml)
Total Hardness
Volume of Volume of
sample EDTA (mg/l1 as CaCo3)
Sample No. ml Initial Final ml
i 20 0 4.1 e
2 20 6.1 103 “.2 2085 mall
3 Zﬂ '\D . .3 14'3 'L/\_ M CQC-;S
Vel TOTA for 1 =Ve-k = Lj-ozuaml [ AVE volume 4l _1
Totul \war dw C55 = VQQTA \ZN?,DTA %5 ¥l»
Ovg.Vz UtV +Vz_ Uieudguw ( il "
— g W. Nl Y o0.02X Soy \3 Vet Sumele
Lo = & Cucop
Table 2: Determination of Calcium Hardness: w3l A
Burette ;
Sample i Reading (ml YOII: SF Calcium Ca+2 AAGRENRIN Mg+2
No. | volume EDTA Haidicii (mg/l) Hardness (mg/l)
" | (ml) Initial | Final (ml) me/l as CaCo3 (mg/l as CaCoJ)
| e g AL 1- %67 ¥ o.
] 2 0 l:f ::; . "1”3 _.———-—J-MM% 9334 €03 i3 30 lu. 34
e ' —W3.35 0 L | ™l £l-é5 gl
3 20| 198 | 229 3 | = VA5 35 g
Avg volume 2L Q67 J .e}
©-U ¥1Y3.30 14V 4.¢4
Depend on the figure below answer the following:
g
What is the name of this equipment? S 'ﬁﬁ Ite. E
What is the reading in the section? 7 ¢ .a ML E 8 —
What is the name of chemical filled in it? < T 4 i - .
What is the concentration of it? ER \
el ‘; | |
| 1
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Fill in the table below if the sentences is True or False:

[ 1 Wi S TR e e e FURE lsim 7
A (. =] OB wi B8 0 SNETIE B AR R v
1. Calcium hardness is not known to have any adverse health effects.
2. EDTA complexes with Mg and Ca cations
3. Calcium hardness as CaCOjs can always be obtained by multiplying the Ca?*

concentration by a factor of (2.5).
Flask contain a solution of an unknown concentration and known volume

Adding NaOH solution to the sample in total hardness to reach pH (12-13)

o

L

value.
6. Total hardness end point reached when the solution turn to wine red.

7. T.H=Ca>+Mg™?

A sample has 150mg/L Ca**, 50mg/L Mg?*. Calculate its Calcium hardness and

total hardness?

CQ iqmdl
FONEYs — %% %2 .0~ 3576 ma /L Q5 Ca Cov

2
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Hashemite University 1]
Factuality of Engineering- Civil Engineering Department | |
110401456 Environmental Laboratory —Avidity and Alkalinity

Student Name: Byus W ‘*""""*“‘A Student ID: \RA3RUY F

Define Acidity: | 2 ca @« city ol waker fleyd rylize bases

XL d
Define Alkalinity: = T fatthy ok walev” qbtert 14"

X \own s \"Q‘M
NEeUT ey e Qc'l'cj(A(V("\ WH“U#

Results and Calculations: (0, Siquiticand cloy, q 4
1: Determination of Alkalinity:
Table 1.1: Determine with Phenolphthalein indicator: '
Sample Volume of Burette Reading (ml) Volume of | Phenolphthalein
No. sample (ml) o H2S04 alkalinity (mg/1
Initial Final (ml) as CaCos)
T | Voo (&3 [68  [°5 [ o
- N
‘ e i 0.1 1.4 ) Sl -
KAH L“JH_{ ~(o-aN(o - ©2) Avg volume | . . o
gl o
\oo - A mqg il 48 calep >
Table 1.2: Determination with Mixed indicator |
' Sample Volume of Burectte Reading (ml) Volume of | Total alkalinity
' No. sample (ml) e _ H2S04 (mg/l as
Initial Final (ml) CaCos)
LU LY RES) \ s LR eRIIRARE Il W € 7
| 2 \e o e Wk 47 W6
' pfod | Avgvolume | W ¢ . |
TDP ""I.I'I-K':l'lnm‘j @g‘ ﬂ,%a o2 3{,9?!3 ] .E_.E___,

\e© WégzMolL AS ca Coz
Depend on your results whats the relation betwnen P and T alkalinity and determine what are the
- # ‘q 3 . .
alkalinity forms? Named them and calculate their values Pallcy i “’“’) ” <\

i
——— — 1,_ 8 == .
oo ol | Syl | ot [Vatee

T Cart Cox 2 P \
Heey T =20 _ We ? \‘?r_-l,(t-ﬁ\

o i e n

fﬂf";#ﬂﬂ*’ ‘?

—-—

(ifr('émr K-

=

|
4
|
Wydvoeide l

A 100 ml of a water sample required 20 ml 0.2N Sulphuric acid using methyl orange as indicator, but
did not give any coloration with phenolphthalein, What is(are) type(s) of alkalinity is present?

T o bal AVKa«linto
T = "':'-'5* v o vale S N oow ¢ .,;

» |
1
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2. Determination :
Table 2.1: Determine with Methyl Orange indicator:

-y

— T T — PR = S = m—
r = s — S S —

'jr-ﬁlml;'f } Volume of " Burette Reading (ml) ~ Mineral
N {1
0. | sample (ml) et " Volume of | Acidity (mg/l
NaOH(ml) as CaCo)
et S5 ST SRR o 6ot 1) [ e S
! | \ OO 13 13 Wil A
; ) : - =0 | 1S .| 1L S .
2 | 3 ,
| L0 0 17 17.7 5 L
Weren AC g Sxsixsans | Avgvome|
ooy \Newo
Table 2.2: Determination with Phenolphthalein indicator
F Sample T Volume of Burette Reading (ml) Total Aciditi«
| No. ~ sample (ml) . Volume of (mg/l as
| il Fam NaOH(ml) CaCoy)
L. % =
| 1 | \ ©© 13 177 " —_—
2 | ¢ ©O 17.¢ 21.6 B G
AVE VOS] A Tot Acidityy = 4 ‘im‘ﬂ/fl
- = 8.4
Determine if the sentences are True or False: (w3+e) Ce.o2) (o y ‘ﬂjj CGeo
. \ e
~— 1 Phenolphthalein indicator turns (o colorless in acidic solutions.
i
¢ 2 Red color indicate that sample is Alkaline .
T 3. High alkalinity level are harmful for aquatic life.
T 4. Acidity and Alkalinity arc¢ expressed in term of mg/l as CaCOn.
¢ 5. Titrant used in Alkalinity experiment is NaOH.
— 6. First end point in alkalinity neutralized all OH' when color change from coloreless to pink.
-
v 7. pH creased as more acid added.
; e called Methyle orang acidity.
¢ 8 Mineral acidity 15 measured by titration to a pH of about 8.3 and its called Methyle orang acidity
9. This apparatus - called a flask 1ts filled with a solution of a known concentration
-T‘m A burette contain @ colution of a known concentration and known volume
N
LY
o
a.
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i B Hashemite University
: i Department
.y of Engineering- Civil Engineering :
F“tfl;mhit:u:;mel:ﬁ:ﬂ Laboratory — Jar test and Solids Experiment
= oate= — J Student 1D \22 UM
Student Eame jﬂfﬁf“ —— Date of experiment ) 2R) 2o —
Section INO
Define Total Fixed Solid
Data and Result
B Description Weight (g)
' 8
Initial weight of Crucible(g) Wi 75.7708
Final weight of Crucible + Sample (After w2 |75.786
 drying at 103°C)
Weight of residue (2) Wr IAY
Volume of Sample(ml) Vv 25
Final weight of Crucible + Ash after ignition | W3 75.7722
Total Solid (mg/l) TS &wo malL
Total Fixed Solid (mg/1) TFS G4 eyl L
Total Volatile Solid (mg/l) TVS | S%w malL

mine if the sentence below is True or False

and correct the wrong one.

Deter
Fill your answer in the table below :
i 1 2 3 4 5 6 7 8 9 “]L\a -
TorF | £ X = 1 o ol e R E =
Correct
3 e l—g

’,?
s < ¢ (F554Tbs 2L TOG 4TUG [ HeretC

TVS+TDS=TSS+TFS
As Turbidity of water samp

Dessicator is a device used
The weight lost during the ignitio
Flocculation is a slow mixing tec
helps the particles to settle down

o

LYou

Alum is the coagulant used in your experiment.
Megsure the turbidity of each beaker using a turbidity meter
9. Optimum coagulant dose is considered as the amount of coagulant which

produces water with highest turbidity.

Ct Vi~¢a V‘L

Checloldk \ow. X
Yecly ) cerve “‘lnn‘d:gL urpid J-LC'| ¥loee=\3 e

le increase the TS increase also.

As waste strength increase the TS decrease.
for cooling a heated sample to room temperature.

n represents the Total Volatile solids.
hnique which promotes agglomeration and

<1 g -Ln.

malL
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10.20 mg/1 is the dosage required for phosphorus removal using a dosage of 20 ml of a 1%

ferric chloride solution in a hiter of wastewater.

‘ i idity and concentration of
Depending data below draw the diagram betw?en turbi on
c:;)gulanl. Then Find the optimum dosage, which the beaker has more turbidity?

Beaker # Vol. of coagulant(ml) | Concentration of Turbidity (NTU)
coagulant(mg/l)
1 l | o 60
2 4 Uo 55
4 Y Ao 20
B 12 \1© 30
} 6 | 15 \ §© 45

C! ¥ leo a mff_ 1.".{:‘ n-.gj{z_ i CI b mgk{L
') = v, _ o r
S S At Wx).j % \;' ____:%*\3 o ?5.7g;_?g,??;c& }f'lg
V ol S&HFL{_ "5
| > 6Uo _maql,
| B5 = \W w s )yud (7¢ 158
= : ~ -??1--?§.'22n9) LE
iy | D
i e irs' mnj“
;'\/Sj{%_wg)x‘g =
% 2 (75986 - ¥, wanay 1o
% 25 * T8 mup
Welght ol YVesdu, @) = i

- ©.old

i

S ——
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Chemical Oxygen Demand for sunday (...

Chemical Oxygen Demand for
sunday (Env Eng Spring 21)

You have 30 min. to solve the problems, doing your best.

Points:10/10

The volume of sample taken was: *
(1/1 Point)

1.5

3.5

{0

Place the CQD vials info g block
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The volume of sample taken was: *
(1/1 Point)

1.5

3.5

/.5

Place the COD vials into a block digester at
150*C and heat for: *
(1/1 Point)

1 hour

2 hours

3 hours

4 hours
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Arrange the procedure below: *
(1/1 Poinmt)

After Adding sulphuric acid reagent, the

vials will be: *
(1/1 Poimt)

Cold

Natural

Room Temperature

1 <
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Find the COD concentration in the sample

below. * Factoris8 *
(1/1 Point)

——
RS

.

1 Volume of | Puretie | Volume of
‘ Volume of flurette Reading
:.:n:k“ mllmlrl:nli () | 0 IN FAS tml)  COD img 1)
| ntial _ F il . | | |
' 19 5 13 11 &
blank l r A W -
| | ™ “ :

waipic

160

80

COD test used for determining amount of

inorganic compounds In water. *
(1/1 Point)

True

False

Scanned with CamScanner

nnnnnnnnnnnnnnnnnnnnn



COD abbreviation is Chemical Operation
Demand. *

(1/1 Point)

True

The dichromate consumed by the sample is
equivalent to the amount of 02 required to
oxidize the organic matter. *

(1/1 Poim)

True -

False

L) !u;ﬂ 'i tll H].U'IL' f"".t ;\;:[;p

1] o -
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1. 30 mL of wastewater are placed in a 300
mL BOD bottle. The sample is diluted to fill
the bottle. The DO concentrations at the
beginning and the end of 5-day incubation
period are 7.3 mg/L and 1.8 mg/L
respectively. What is the BOD? *

(1 Point)

() 0.55mgl/!

() 5.5mgll

e 55mg/l

() 11mgl/l

2. The full form of BOD is: *

1 NAaind)
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2. The full form of BOD is: *
(1 Point)

(U Biodegradable oxygen demand

(U Biochemical oxygen demand

e Biological oxygen demand

() Bandwidth on demand.

3. What happens if BOD is high? *
(1 Point)

O Oxygen is depleted rapidly in the
stream.

~ Less oxygen is available to higher
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4 BOD for Sunday (Env Eng Spring 21)

3. What happens if BOD is high? *
(1 Point)

O Oxygen is depleted rapidly in the
stream.

- Less oxygen is available to higher
forms of aquatic life.

e Aquatic organisms will die

() All above

4. BOD is: *
(1 Point)

Test of the level of organic matter that

can be biologically oxidized

® Test of the amount of organic matter
that can be chemically oxidized.

® Test of the amount of oxygen required

hv nlant diirina niaht
sScanned with tamScanner
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4 BOD for Sunday (Env Eng Spring 21)

5. Take waste sample in BOD bottle and
then dilute bottles with diluted water. Add
nutrients & micro-organisms then Measure
DO over Sdaysis: *

(1 Point)

(O Dilution factor

() Diluted water

() Distilled water

e Procedure of BOD5

6. BOD is expressed as: *
(1 Point)

® mg of oxygen required per liter of
wastes (mg/L)

mg of oxygen required per liter of

wastes (mg/L) as CaCO3

m nnm
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8 The brown precipitate formed after
addition of MnSO4 and Alkali Azide called

Manganese oxide.
(1 Point)

() False

9. Temperature at which a sample is
standardized to test is 20°C *
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9. Temperature at which a sample is
standardized to test is 20°C *

(1 Point)

() False

10. Endpoint of titration is changing the color

o™
(1 Point)

@ C(Colorless

() Dark blue

() Blue

() Yellow
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7. Calcium sulphate is added as nutrients *
(1 Point)

8. The brown precipitate formed after

addition of MnSO4 and Alkali Azide called
Manganese oxide. *
(1 Point)

9. Temperature at which a sample is

standardized to test is 20°C *
ccanned with camoascanner
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