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Analatical Chemistry (1)

EXPERIMENT (1) : Volumetric glass ware and Balances

* Analatical glass wares only :
1.volumetric flask
2.volumetric piptte
3.Burets
4 piptte

* Graduated cylinder is not Analatical glass ware .
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This type of calibration involves the use of on analytical balanc .
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Table 2. Volume of 1g of water weighed in air at various temperatures

*C mL *°C mL ‘c mL
10 1.0016 19 1.0026 28 1.0046
11 1.0017 20 1.0028 29 1.0048
12 1.0018 21 1.0030 30 1.0051
13 1.0019 22 1.0032 1.0051
14 1.0020 23 1.0034
15 1.0021 24 1.0036
16 1.0022 25 1.0038
17 1.0023 26 1.0041
18 1.0025 27 1.0043

V=mass \density J! b e poedl oo (Sl i lzadl <ol 13] (g \ml ) d8LS) 519 JlS 3]
V = mass *density J! 3ok e g2l s (mil\ g) & gSan wlS 13]x

(74

Vactial = mass x 1 Vep. e
d

oloezadly age Olgall o 3yi
volumetric piptte > piptte > Burette > graduated cylinder > Beaker & Erlenmeyer flask
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Apparent volume ( ml) = final burette reading - initial burette reading
weight of water (g) =final of flask - initial of flask
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Actual volume (ml) = weight of water xGqume of 1g of water> Bl
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correction (ml) = | Actual volume - Apparent volume |
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Q1. Order in increasing accuracy of volumetric measurement tools :
a) burret, beaker, graduated cylinder, pipette S e
b) graduated cylinder, beaker, pipette , burret
c) beaker, graduated cylinder, pipette , burret
d) beaker, graduated cylinder, burret, pipette
YR =55 ust Answer : D
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Q2. A 10ml pipette was used to deliver 10 ml of four substances : A, B,C and D.
If the mass of 10 ml of each substances was foundtobe:(89g, 9.2g, 9149,

9.1 g ) respectively . order the substances in order of density decreasing .
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Answer : B,C,D,A
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A. Cleaning.

Clean the buret using a mild detergent and brush. Thoroughly rinse and test the
buret for dirt by allowing water to drain from the buret. If the buret is clean, an even
film of water will develop on the surface, if the buret is still dirty, water droplets
will form as the liquid is allowed to drain from the buret. Thus, it is necessary to
clean to buret with dichromate cleaning solution. However, care must be taken
when using this cleaning solution since it can cause burns.

B. Calibration of a buret.

After the buret has been cleaned and rinsed, fill it with distilled water so that the
meniscus is above the zero mark. Then slowly open the stopcocks and allow the
solution to fill the tip. If air bubbles appear in the tip, these must be removed by
quickly turning the stopeock open and closed until the bubbles leave through the
tip. By opening the stopcock, adjust the level of solution in the buret so that the
meniscus i1s above the zero mark, Fig (1). (Be sure there are no air bubbles in the
buret tip). Record the temperature of the water.
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Weigh® a glass-stoppered weighing bottle (or a stoppered 50 mL Erlenmeyer flask)
up to four decimal points. Now withdraw water more slowly until the meniscus is

at, or slightly below, the zero mark on the buret. After drainage is complete (at least
30 sec.) read the buret to two decimal points. Record this initial reading. Remove
the water droplet at the buret tip by touching it to a piece of glass. (e.g. inside wall
of a beaker) slowly allow a little less than 5 mL of water to drain into the weighing
bottle, wait 30 seconds for drainage from the wall of the buret, and adjust the
meniscus to drain about 5.00 mL.

Touch the tip of the buret with the inside wall of the weighing bottle. Quickly
stopper the bottle. Read the buret after allowing time for drainage and record the
“final” reading. Then weigh the stoppered bottle to four decimal points record this
weight. Repeat the procedure three more times. All volume readings should be
reported to two decimal points. The weighing bottle should be emptied, the neck
dried with a clean towel, and reweighed. Tabulate your results in the following
tables

When your experimental work is complete, rinse all your volumetric glassware with
large quantities of water, store the buret filled with distilled water and capped. Be
sure all equipment is returned to its appropriate place.




EXPERIMENT (1)

VOLUMETRIC GLASSWARE AND BALANCES

Name: Group NO.:
111 DATA
Trial 1 Trial2 Trial 3 Trial4
wses | Initial burette reading, mL | oovoime | 00w oime | 200+ 01me
el Einal burette reading, mL | oo+oimL 200+01mL | 300+0.1mL
Apparent volume, mL 1ome 1omt "
S | Initial weight of flask, g | 2o 00000 - N
waser.. | Final weight of flask, g e ovorg >
we-w | Weight of water, g o000 adbhg 020015
Temperature, °C 25+ 05% | 269405° 265 +-°c
Actual volume, mL 9.7855 +- 101820 + 10,0127 +
0.0001 mL. 0.0001 mL. 0.0001 mL
Correction, mL ooootmL | 00001 mL 00001 mL

Instructor's Signature

Actual volume = weight of water x volume of 1 g of water ( Density) Yue Jou> oo

Trial 1 = 9.7436g x( 1.0043mL + 1g ) = 9.7855 + 0.0001 mL

n

Trial 2 = 10.1384g x( 1.0043mL =+ 1g) = 10.18199 + 0.0001 mL

Trial 3 = 9.9698g x ( 1.0043mL = 1g) = 10.01267 = 10.0127 +- 0.0007 mL

Correction = | Actual volume - Apperent volume |
Trial 1 =1 9.7855-10 | =1-0.21451 = 0.2145 +- 0.0001 mL
Trial2 =1 10.1820-10 1 =1 0.1820 | = 0.1820 +- 0.0001 mL

Trial3=110.0127-10 1 =10.0127 | = 0.0127 + 0.0001 mL




Note: use significant figures and decimal places in the calculations )
IV. CALCULATION" Ax ( evroy )

(Trial NO ..o )

1- Apparent Volume (mL) = Final burret reading — Initial burret reading

2- Weight of water(g)

3- Actual Volume (mL)

4- Correction (mL) =
ERRORS
« According to the following rules:
Y% 2
Z=X+y or Z=X-Yy = Az=\/AX2+Ay2
“Poxry or *Ygz=" = X 2 4y 2

_ VL E
y Az=zx " () + ()
Calculate the following errors:

BN 5\4‘9'7

Bu‘ﬁﬂb@ Initial (ARj) and final (ARy) burret reading errors= 2. = = ©.0%

eaxTy
Lris G -
2- Apparent volume error (AA) = \I (0.05)" + 0 -0%) =

3- Initial (AW;) and final (AWr) weight of the flask errors= Error in the balance= + o - © o
by

: U:PL: H 2 T
4- Weight of water error (AW)= JLo-ooa*{) + (0rooel)t =

-y
Loy E e

i (5) Temperatureerror (AT) + o . 5

%zt 6= Actual volume error(AAct) =




.QUESTIONS ppparvent volume
/’f
Q1) A 25 mL pipette was found to deliver 24.876 g of water when calibrated
against stainless steel weight at 25 °C. Use the data in Table 2 to calculate
the volume delivered by the pipette at this temperature, repeat the calculation

at 19 °C.

25 8yly> do o e

¥ Actual volume = weight of water x volume of 1 g of water
24876 g x (1.0038mL+ 1g )= 24.970528 = 24.971 mL

¥ correction (mL) = | Actual volume - Apparent volume | =| 24.971-25| =0.029 mL

19 5)[)_:» d> s duc

weight of water x volume of 1 g of water
24.876 9 x(1.0026 mL =+ 1g) = 24.941 mL

+ Actual volume

# correction (mL) = | Actual volume - Apparent volume | =|24.941- 25| = 0.059 mL

Q2) Suggest some sources of error in this experiment.

o] wslhe e
- from devices such as Analytical Balance & thermometer

- measurement Errors resulting from parallax effect from graduated cylinder
( must be taken from meniscus )

- equipment is not clean or containing precipitating

o3l
1) systemetic error

2) personal error




EXPERIMENT (2) : Determination of sampling error
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SAMPLE
} l

HOMOGENEQUS 4. HETROGENEOUS 4.4 s

acid + base - salt + water
KHP + NaoH - salt + water
KHP : Potassium Hydrogen Phthalate
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SO sty oY cll S @ ¥9 water (30 -40 ml) J! oo 4S5 KHP JI w95

. KHP Jl &85 IS 0935 ol pgall | OLLusl

flask J! 8 Jolall o) ey 1> burette J! ploall 8 sSiulg 8l L

sl Bl oS gaeldll I Joad Jolall ol g s pink I Jslall o), (- pink ) 238 ¢33
A3, Ulae oabul oo dhidl oia oS, caclill Jomdll L8 Jolozll dati sic 8elyall 351
. Titration JI e @8l coony | 36 g30) oyslll ey lasze

. s @ 400 30 8aa) ool oy ol pink ) ool sy losie (o yaall

8348 duaS Blo] @ ¢ Jau 138 3alé pink yelll slo 13
cpodlll e B5L) Base vas

Ph.Ph
v

v

colurless in acid media lai, ;o) o pink in base media

Joledl dadi e | Sblusdl
Moles of KHP = Moles of NaoH
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— Part two of EXP ( Hetro geneous sample)

(1:14wn )  Sugar «2e bslsw KHP JI ol 3sall, Jodl alimll uss
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Q1 : A student found the standard deviation for molarities of a homogenous sample to be 0.04 & the
standard deviation for molarities of heterogeneous sample to be 0.09
Find the standard deviation of sampling .

Sa = 0.04 So = 0.09
Ss=77 = J S0* - 8a* = J (0.09)2 -(0.04)? = 0.0806 = 0.081

Q2 : A student has calculated the standard deviation for molarities of a homogenous sample to be 0.04
& the standard deviation for molarities of heterogenous sample to be 0.06
Find the standard deviation of sampling .

!

Sa =0.04 So =0.06

sS=JSoz - Sa?2 =J (0.06)2 - (0.04)2 = 0.0447 = 0.045

II. EXPERIMENTML PROCEDURE

a. Homogenous sample

1. Titration of potassium hydrogen phthalate (KHP)
Wight accurately about 0.5g of pure KHP into a 250 mL Erlenmeyer flask.

add 25 mL distilled water and three drops of phenolphtalein. Titrate with
0.10 M NaOH till the indicator color becomes pink. Repeat 5 times.

b. Hetrohomogenous sample
I. Mixture of KHP and sugar.
Wight accurately about (.5gof the KHP and sugar mixture into 250 mL

Erlenmeyer flask, add 25 mL distilled water and three drops of
phenolphthalein. Titrate against 0.10 M NaOH. Repeat S times.
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EXPERIMENT (2)

SAMPLING AND STATISTICAL HANDLING OF DATA

Name: Group NO.:
a) Homogenous sample
Trial1 | Trial 2| Trial 3| Trial4 | Trial 5
Mass of KHP(g) ©LBe g | 0 240y | ©- 2499 Tg
* orool * o.00l + 0.0\ -
Volume of NaOH (mL) B-Fo mt | WG wmi | 12:Bowm e
t 0.0%F r oot | £ 007 -
- .- Mokarity of NaOH (M) olld | o0z | o-u3 1
Avarage molarity of NaOH ool - Av
Standared diviation (Sa) o665 -
b) Hetrohomogenous sample (ao"/o kKRR + Do 6*ku~=wl:)
oo <
> Trial 1| Trial 2 | Trial 3| Trial 4 | Trial 5
#—ios | Mass of mixture(g) T oaels | o 2504 o-24%3 g
+* ool * o0.00] + o-ool -
Volume of NaOH (mL) 5.50 mL| 6:@0 mL| &.30 mL e
Y e0F | Y 0-0F | 4 or0OF -
Mokarity of NaOH (M) on | olor | @06 155
/v * T Avarage molarity of NaOH
arage molarity of NaO ooz m Av
Standared diviation (St) o cmFay e
mass HHP
vaot Xy, = M W
Vvaow * MM ne rae
B[QpY
oUs
Mm = 2oH-Z a/moL HDW\OC&EY\C
K&p _Sa\m@‘.ﬁ_
Lno s ang 5
23 o o 'KH V H% 5
mass of KRP = vk ¢ P » mass of " 1
lwo
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L . w34 xlo’ = o003t
‘a . .
- Calculation the sampling error (Ss)
a) Homogeneous sample: 5 5
. . _ M WP e
1- Molarity of NaOH for trial 1 = Mo T lo-F mL

LY ol Iwoo\p‘-/___ o1 M
}’Z 1L = [~ \ L‘{L\ mol'/l'
2- Average molarity of NaOH (Ave.x) =

=(trial T + trial 2+ trial3) +3 = ( 1.144 + 0.102 + 0.113 ) =3 = 0.110M

2% (3) The standard deviation of Homogeneous sample (Sa):

_@z

N ~ \/Z(xi h
Standared diviation (S) = 1 X

= 6.656x 10 -® = 0.00665

Sa=
Dy, o208 ——
/"",\,m:‘,ﬂ~ X <V gon 2ot 2 5/mot  # 5.5 ml
b) Heterogeneous sample (HS): A€ mer | tosemC o wel/L

*

n

1- Molarity of NaOH for trial 1

1L

o

X -
Jeis (29) Average molarity of NaOH = o-\o33
VS
T

3- The standard deviation of Heterogeneous sample (S): n=3 —> n-\ = 3 -V =1

2
- ol
£ xi-X)* . (ollz-0ol03) 4 (o-lo2 - o \e3)t 4 (o.0%6 - 0-\03) = ©. OO

Sampling error (Ss):
Remember that: | §2 = § 2+ 2 T T oc00l?

~ n-\ ~| 2

-3
= %Oéz*to

%5 = \\ Saz_ - o 0o 6

[
w
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EXPERIMENT ( 3) : Gravimetric Analysis

gravity dwoy3dl 43l ¢ sazei OMeladl sin ale ISy
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600m| e>> beaker s&>! -

dhonia gaai Y 4y beaker JI Yas ol Loy dalall dodludl Wils, water (100 - 150.ml ) ase-
yood <rucible cebigad S dnsud sl 1]

7 639 wlus> gl « anon Jl g&i beaker JI J51s -

. a1 i a¥ 0.5ml HNO3 ( hitric acid ) g2 -

/Hlv beaker J! plascisly laoai | 4030l oda yudig 20ml AgNO3 in the cylinder waess -

S e Wi s ddeal | gody Ll Ll 1> g8y Jolgia JSiay dyous -

suction flask & gooderucible J! g5k ;e : oydall dlac -

Jolall Lusi | D.W shasall clally cagasca HNQ3 (nitric acid) ... Joloall (o dzall fue dlac -

delu gy zliy, oven ol S asd -

Gasi Oleadl oda | o Klw wiseldy gouma g Desicater fasall pascisl | 33 ol o 63gi ol e -
il ey Baga sall J1a ((salt 5H20 ) Siall Jua dygbyll

+ S Ll
Mass of CL- = Mass of Agcl x M.m of CL-
M.m of Agcl
Mass of Anon = Mass of ppt «lyl x _M.m of Anon
M.m of ppt
Mass(g) ppm (mg/L)

g = _Mass Mass x 103 mg Wy gt v
L 10 x 10-2 10 x 10-3 ‘

ot N FOs

ml Jl,(jyb\c;—' o Jv.ullﬂjd_/ﬁd
99307 T e
29.469
29.469 - 29.307 = 0.162
AgCL Jsi le canyns CL JI 6l Bgyes

Mass of empty crucible
Mass of crucible + ppt
Mass of AgcL ppt
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the processes of gravimetric analysis :

1. preparation of analyte solution 2. precipitation s sl

3- digeStion — For one Rowy 4 filitration ——=%  Sollechion of ppt
5. WaShing e the P?b ﬁﬁcb W"\Shed 6 drYIng Vsing qeoch crucibles.
7. weighing with HNoz in order to

(Pl’eUanb plpb:’zq'f':'on )

Desired properbies of product :

1.law solubility 2. easy to filter& wash
3. large particles 4. unreactive
5. known composition

properties of collored ppt :

1. hard to settled & filtered 2. impure & »&
because adsorption of contamination
( coperecipitation).

coagulation of collorde ppt :

1.heating 2. stirring 3. adding electrolyte solution

HNOS3 ( nitric acid ) employed for washing ppt :

1. it is prevent|piptization 2. readrly volatile
/ Hﬁd‘ HS L:ghl: sensitive - 9351, L, ?_.» cla
wie 22l

cogwintion remain collovdly dispersed in the Agel

ond imparks aPurple color.

CL;_ + 9 ﬁa+ + BHLO —— = HSCL + C!O; + 6H*




II. EXPERIMENTAL PROCEDURE

Pipet 10.0 mL of the unknown chloride solution into a 600 mL beaker. Dilute
with 100-150 mL of distilled water. Add about 0.5 mL of conc. nitric acid.
Cover the beaker with a clean watch class.

Slowly and with string add about 20 mL of the 0.1 M AgNO; solution. Heat
the suspension nearly to boiling with frequent stirring* to coagulate the silver
chloride. Let the precipitate settle, and test for complete precipitation by
carefully adding few drops of silver nitrate to the clear supernatant liquid. If
more precipitate or cloudiness appears, add a few more milliliters of silver
nitrate solution, stir well, heat, let the precipitate settle, and test again.
Continue in this way until precipitation is complete. Let the covered beaker
stand in the desk, protected from light, for 30 min. before filtration.

Preparation of the gooch crucible:

Clean the crucible from surface contamination using soap and water, rinse,
then place it in a crucible holder in a suction flask, if chemical cleaning is
required, draw a little concentrated HNOj3 slowly through the porous filtering
disc. With gentle suction, draw several small portions of distilled water

* The stirring helps prevent bumping of the solution during heating and the danger of loss of
precipitate

through the filter. Mark the crucible with your name, and put it the oven at the
drying temperature of the precipitate (120-130 °C) for half an hour. With clean
crucible tongs, transfer the hot e¢rucible to a desiccator, cool for 10 minutes,
and weigh. Repeat drying until constant weights within =+ 0.3 mg are obtained.

Filtration and washing of the precipitate

Decant the solution through the weighed crucible, pouring the solution down
by stirring rod, and using gentle suction.

Prepare the wash solution by mixing 5 mL of concentrated HNO3z with 200 mL
water. To the precipitate in the beaker add about 25 mL of the wash solution,
stirr well, let the precipitate settle, and decant the solution through the filter
crucible.

Repeat the washing by decantation two times, and finally bring the precipitate
into the filter; use small portions of the wash solution for transfer. Remove
with a rubber policeman any solid particles adhering to the beaker Continue
washing the precipitate in the crucible with the wash solution until the last
portions of washing give a negative test for silver ions. Silver ion is tested for
by adding a drop of hydrochloric acid.

Drving and Weighing of the Precipitate:

Place the crucible containing the precipitate in the oven for (25-30) minutes at
120 -130 °C. Cool the crucible in the desiccator, and weigh accurately. Repeat
for 15 minutes periods to obtain constant weights of = 0.3 mg.




(111 g/mol)

What is the mass of AgCL precipitated ??
M.m AgCL = 143.5 g/ moL
M.m CL = 35.5 g/ moL

. answer
Aﬁ/UO3 Vil\p
M sample = O M =y Fo-6 Yo of cacly
M = 1 C]/WIOL
cacl o
m = 27 Mim = 1Y3.5 ) iR
1 PPt Mo 35-9 9§/ mob

1 cacl, + 2 AgNO3

5 2 Ach

21
@ mass 0F ceacla

mass sample

mass of cacla =

b 700x = 7’0‘6\5\

Fo.-@ # ™ samBle Yo -6 %« o.24

Q1 : An excess of AQNO3 was addedtoa 0.24 g sample of 70.6 % CaCL2

:044¢

100 1oo
@ n -72 = 9068 5264 xls® mol
Cacl g e
m
@ ;\I;\_a,[,l(,. 1 mol cacla _s 2 ol ASC[’
1.6264 xl0° mot cacly L

21 mol A'j el

-3
n“?"— : 3,052% xlo mol
@ m = Mim %= n = IH3. 6 * 3.052% *(O-g
Agqcl
= 0-Y3B ot 9

"

044 g

= o-lé;q"ll‘\3




Q2 : What is the mass of AgCL (143.5 g/ moL ) precipated when excess AgNO3
was added to a 0.24 g sample that contains 50.6 % CaCL2 (111 g/ moL ) ??

M.m CL =35.5 g/ moL answer: 0.31¢g
maw’= ?73 M i wr * 26.6 %/VnaL
; = 142.5 L
M " fAgel 1 B/ N i o B [l g/ mol
(420 )
(\ Sample @ &. A 7(90\7"\ = 60.6\@\
o m 5qulC
5p.6 Y Cacli Wsysss
Le.
Wi 8 Msample * P0-6
Soall 1vo
@ lTcacly + 2 Aquuy —— 2 /‘)gbL
= O-l"‘ X 60. é = O.‘Zl"’ blj
- m . o214y
CQLL;_ M.m lll 100

~3
- l.oa4 o9 x» |[p mel

1mot cacl, —— 3 2 mol ﬁgcl_

.o 5 » lo™® mol Focl, > 2l m oL ﬂch

n b 2./t ®16% wmol
Recl

2.012% %lo° x 143.5

®

= N *x Mo

m
AgoL

I
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EXPERIMENT (3)

GRAVIMETRIC DETERMINATION OF CHL ORIDE

Name:

Group NO.:

111 DATA

29 s <2

Volume of unknown solution used, mL

10 00 mL x

o.0b

Mass of empty crucible, g

294.993F0 3 =

O-DDO—\

® © o

IV CALCULATION

o P

3 'y

o
(AL G

/@ Mass of Clin 1L (g/L) =

)

1O,

V QUESTIONS

- o0.3425 9 *

@ Mass of Cl in the volume used, g = pass of Agcl *

Mass of crucible + precipitate, g 2. 2345 gt ©-0091
’Mass of AgCl precipitate, g 3230207y r o. 0001
<\~e~= @ -@) - 30-22%45 - 22-3Fe = - 35

A of cl

M,w\ QG A%(’L’

3.5 y/mol : 0-oBUD
(43 .2 9 /mob
c.0d1% g B oo 84D x '103 % L’\?ﬁ) E:'S/L

To » 1o L

12

lo

M_m = 35‘6 3/1’1'\01-

[

L
Mo (3.3 9/me

Hrnc_i—
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Q1) What is|the effect|of the following phenomena on the chloride determination:
> S s
a) Insufficient amount of AQNO; added. | dec.

b) Incomplete transfer of the precipitate. . dec. o S gl ez @l

(c) Coprecipitation Wl inc. t9S JS5 Jolonall

BB et S o S8 Ll

d) Washing toollittle | 4 inc.

e) Washing toom wd dec. 2ol e 13 ISy Sl
f) Incomplete drying of precipitate. 4 inc. PB 8 S eyl da
Photodecomposition of silver chloride. Wi inc. 5ol ssis e sl sl

lg »5U Y noeffect ... ooSa zywleadl 8IS Sy adndl completedrying wwb #

Q2) What is digestion of a precipitate? Why is it necessary?

it's necessary to coagulation & heat forlongtime to increase particle size .

Q3) Dilute HNO; is used as a wash solvent. Explain?

1) prevent peptization =ISal
coagulation JSidl ¢l yasdl S a9

2) Rebidly volitle ac su yllazy
PPt Jl oo Lle 5809 S deyuy pullany
JI ey 4oy ysdl S

Digestion = Coagulation JS1 osly)

13




EXPERIMENT (4) :
dgall 3 Bill S0 3 dyyond i

+ | HDMg| -  Ni(DMg)2

anon ppk - agenl: eXcess

UnHnown nickel
Sq|k solukion

HCL & D.W a2a aoai JalS Ni+2 JI Lol gad S -
(el s basw ) slight basic Joloall o 13 eaxlg dll> (83], Ni+2 JI cens2 W DMG P~
. leavasg NH3 Wsal comy oAl

§ 13k, Joiliylg slally Joloeall Juud! Ni(DMG) Jl sty ol 42 -
. Excess ¥ DMG ! oo bl S
DMG (Bulk ) Jls, (5235 ol J5) coprecipitation &asw ¥ S
. 0adl 3ladl lalieag coprecipitation J! Jaws psdy S

DMG : Dimethylglyoxime

3> 13 jage
* DMG is specific for Ni+2 in basic media .
* DMG is specific for pd+2 in acid media .

: Ni (DMG)2 weslyll -

1. bulky ppt
2. tends to creep up wavs of yhe beaker contaning it
3. has a bright strawberry color

pd +2 JI wSe Ni+2 JI
Exp3 —> HNO3 to prevent peptization
Exp4 —> HCL addon Ni+> + DW  JolSb anods pasl i

e lrch oo ey ;is /’\ /_\ g acd ol (N'. *L)
Vo e MHz Lol 4"\\ 0.w

A Vi X b OMg Ny
. - _ 3 \‘\hMg HCL
- Cadas Wssh b, U evs, =3 IR

pPE t—1
M‘(OMj)
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Q3: In a gravimetric determination of nickel, 10 mL was taken from an unknown
sample contains Ni+? (58.7 g/ molL).the mass of the empty crucible was
30.107 g and the mass of the crucible with the Ni(DMG)2
(288.7 g/ moL) was 30.3g
Find the concentration of Ni+2 in mg/L ??

Answer: 39x10-® mg/L

i o8 I
V' anoun (AI-""L) = 1o mL Mu,’+z 2 ?l Mj/ L
M -m Q/,wz) = 5%.% g/molL
@ "oy * 30.3 -/20.lo?
asl M ¢ Bo.de
= crunc/'ble oot 3 - &Y 3

MPPL- * M.wm e+

M+ m L
prb oy ad

m = ” =
(rm.ccblc + MI(OM&)% 20.3 L) @ m,vi+z

a-1493 3 * 5%F 9/mor

2%%.3  g/mol

M-m = 2%%.F 9 /mol

IPE = ©0-0392 Y4 g

@ 003924 " & looo mg = 1wooml_ I TR *log mylL
Tﬂ/m‘( L b




Q4 : A 10 g sample of soil contain MgCL2 (95.3 g/ moL ) was dissolved in
500 mL DW ,A25mL aliquote was taken & titrated with AgNO3 , wich
produces 0.0411 g silver chloride (143.5 g/ molL).

Find the concentration of MgCL2 in the soil sample .
Answer: 2.7 %

M sample = 10 g (s vs=c  mgcl, Hooml DN.W ¥ i3
Mom = 45.2 9/wmol
Mﬁ&LL
((Aowoz 2 ge ouJ:uJ,) Vs 2.8 wi sy st
AW 5o

Mpge, = @011 g

M'mASCL: ’L{g- ‘-9 3/W1(JL
” . 1Myel, & ZRgrvo;s — s 2 Agcl
Mgely =t co—y PPE
-y
@ Vlﬂ L 2 ol = ©-o1 )\ 3 2 2 - %6"“ * (0 mol
9 e IY3.5 o/mol
) 1 mol Mgcl, — —— $%2 moL Agecl
?l mol &ocd £ — 2 .4l ‘)\-lo-hl wiol /’tgc_L
—l( &
W & 2.4l *xlo : LUBL xld wok
2
-4
@ m = ?! 1 Nn #* M‘VY\ = '-qu—' * ’0 = 016'3 = O'OI36L{ 3
Mgcl o
® @ Iracts] Ity 100 % = 2:8456 L qpo% - 2.F28%
rh L;
'-ngs‘amplc [eample 1 g/c =
/ ? 9 . o036y
25 mL % 107 L 25 % lo L

1o o

Yoo mL * lo *L

(3}

0.5"156 j/L




Q5: A 1.8636 g sample contain Ni+2? ( 58.7 g/ moL ) was dissolved in
250 mL distilled water . A 50 mL aliquot was precipitated into Ni(DMG)2
(2.88.7g/ molL).

The mass of the precipitated was 0.4016 g
Find the concentration of Ni+2in the sample (%)

a) 22 % b) 44 % c) 74 %
™M sample < . 3636 q p"" o wgas = Answer : A
Mem z b%-F 9/ moel —_— DWW = w5y
Vit
—_— v = 25 mlL
Z—PPL = 50 wmlL = Ntz M mPPb = Z%E-:} %/ mol
1y
,u.’(OMtj)z mppl: = @ Yolb 5
%o 2 = L[ 3 wi™ in the sample .g*'ﬂ/c,..._:\
I.é4 glL
E sample 7
@ - 3 Mppb % Mm%z . ©Yolb 3 = HB-F g/mol _ o,o%\égg
Nl‘+2
M 2. 3% % g/mol - o.-0b29
D)D/rp&/ T
@ 1.8634 '8 & 1000 _wt” . F-USYY g/
250 wt LR
@ -64 x oo % - 22 %

3 45 HY

(Pl aliall 8l @ 53 Do dzn s, o o] plasyl s )




II. EXPERIMENTML PROCEDURE:

Pipet 10 mL from the unknown nickel salt solution into a 400 mL beaker. Add
about 5 mL of dilute HCI then dilute to about 200 mL with distilled water.
Heat to 70-80 C (use a thermometer).

Reduce the flame and add 30 mL of DMG. With good stirring, add dilute
ammonia dropwise, until precipitation takes place and then add a slight excess.
Heat very gently on a small flame and test the solution for complete
precipitation when the red precipitate has settled out.

Allow the precipitate to stand for 20-30 minutes at room temperature. Clean
up a gooch crucible and heat it to constant weight at 110-120 °C. Filter the
cold solution through the crucible, wash the precipitate with warm water and
then with 30% alcohol, to dissolve any excess DMG from the precipitate.

Finally, put the crucible in an oven at 110-120 °C for 30 minutes. Allow to
cool in a desiccator and weigh. Repeat drying until constant weight is
achieved.




EXPERIMENT 4

GRAVIMETRIC DETERMINATION OF NICKEL AS
BIS(DIMETHYLGLOXIMATO)-NICKEL(11) NI(DMG),

Name: Group NO.:
111 DATA
() | Volume of unknown solution used, mL 1o, 0o wmL + oo A
@ Mass of empty crucible, g 29 . @0l 4g . orool
© Mass of crucible + Ni(DMG),, ¢ 20 . 66l y =+ o-o00l
@ /Mass of Ni(DMG), precipitate, g - 666 § * o-00l
&_} - @ _@ = 'lo\." éé‘ - 2—01‘@0\ = Q- éé;b

IV CALCULATION

@ Momass o€ N
/@ Mass of Ni in the volume USEd’ g= MaAs of wi \DMG)L * . mass of ur KDMG»)L
P 5% &4 ylmeb . 0 3% o
- 225 -\l 9/ wmob
. 1oowe U
/@Massole in1L (g/L) = o3 3 __"T.L_Zf- . 124l g/t
1o

Mem

vy
ANy = 2'%'&“0\\
N'!'(OMS) 2

= 5%‘60\ 3IMOL

4 lmovL

16




V QUESTIONS

L5

R e 2y S 5L MW

Q1) Why precipitation is carried out in an ammonia solution?

1) DMG is specific for Ni+2 in weakly Basic solution

2) DMG is specific for Pd +* in acid Medium

Q2) Why a large excess of DMG should be added?

Because Ni(DMg)2 is bulky PPt when first precipitate .

Q3) Why

To get red excess HDMG using rubber policeman to remove

207e

ethanol

Is used for washing?

any solid particles hering to the beaker .

17
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1) A student found the standard deviation for molarities of a homogenous sample to be
004, and the standard deviation for molarities of heterogeneous sample to be 009 Find the
standard deviation of sampling

Answer: 0 081

2) Order in ncreasing accuracy of volumetric measurement tools.
a) burret, beaker, graduated cylinder, pipette

b) graduated cyhnder, beaker, pipette, burret

¢) beaker, graduated cylinder, pipette, burret

d) beaker, graduated cylinder, burret, pipette

Answer D

3) In a gravimetrc determination of nickel, a 10 m| was taken from an unknown sample contans
Ni*? (58 7 g/mol). the mass of the empty crucible was 30.107 g, and the mass of the crucible
with the N{DMG), (288 7 g/mol) was 30.3 g Find the concentration of Ni*? in mg/L?

Answer 1.9°10™ mg/L

4) A 10 g sample of sod contain MgCl, (95.3 g/mol) was dissolved in 500 mi distilled water A 25
mi abiquote was taken and titrated with AgNO,  which produces 0.0411 g silver chionde (143 5
/mol). Find the concentration of MgCl, in the soil sample.

Answer: 2. 7%

5) 10 mi of phosphoric acid (98 g/mol) needed 32 mi of 0.1 M NaOH to reach bromo cresol
green end pont Find the concentration of H,PO. (g/L)

Angwer 31 36 gL
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6) A sample of KHP (204.2 g/mol) was titrated with 0.003 mol NaOH. How many grams of KHP s
in this sample ?

Answer 06126 ¢

7) A 1.8636 g sample contain Ni*! (8.7 g/mol) was dissolved in 250 mi distilled water. A 50 mi
aliquot was precipitated into N{DMG), (288.7 g/mol). The mass of the precipitated was 0 4016
& Find the concentration of Ni* in the sample (%).

a)22%
bj4%
c)74%
answer: A

8) An excess of AGNO, was added to a 0.24 g sample of 70.6% CaCly (111 g/mol). What is the
mass of AgCl precipitated? (M.wt AgCl=143.5 g/mol, M wt =35.5 g/mol)

Answer- 044 g

9) A 10 mi pipette was used to deliver 10 mi of four substances: A, B, C and D. if the mass of 10
mi of each substances was found to be: 89 g 9.2 9. 1¢ 9.0g respectively. Order the substances
in order of density decreasing

Answer:- B, C D, A

10) An 15 mi aliquot of Na,CO, (106 g/mol) was taken from 100 mi sample then titrated with 6.5
mi of 0.12 M HCL to reach BCG endpoint. What is the mass of Na,CO, in that sample?

Answer- 03¢ 1: 2 dwdl




EXPERIMENT (5) : Neutralisation titration in aqueous medium

(Jssilall)

- two indicator («&algS ) :
1. bromocresol green (BCG) aw> kg
2. phenol phthalein (Ph.Ph) gacl® bawg

— in this experiment a solution of about 0.1M HCL is going to be
standardized against a primary standard solution of sodium
carbonate ( NaCo3) .

— the standardized HCL solution will then be used for standardized of
about 0.1TM NaOH solution.

— the standardized NaOH will be used for determination of
phospheric acid (H3P0O4) in commercial acid and for determination
of the equivalent weight of an unkown or ganic acid .

A) Standarization of sodium hydroxide (NaOH ) .

Ma,CO3 a2 ,\
potassium hydrogen phthalate ( KHP )( primary standard) J! oo oo -
1.5g JI 392y

100mlJ! 39252 volumetric flask J! 8 4é09 D.W JU w93 -

ol Slghas

MKHP J! el -

2 «xsg volumetric flask 10ml J! o0 ol Pipete 10ml JI plaseials -
Erlenmeyer flask !

D.W Jl'ewe 20ml 229 phenolphalein indicator (Ph.Ph) J! ;e &lyad 3 4845 2o -

NaOH solutionJ! ;o ossles & acl -
! w0t ( unit the solution changes from colorless to pink )

NaOH [} 3533l sl -
# % e

Ph.ph




B) Determination of phosphoric acid in commercial acid .

A o
- phospheric acid H3P0O4 : S

is a tribasic acid having three replicable hydrogen atoms.
- Neutralization of this acid leads to the production of the:

1. dihydrogen phosphate

2. the monohydrogen phosphate

3. the tribasic phosphate

-the PH at the equivalence point at each stageis 4.6, 9.7 and
12.6 respectively

- thuse in the titration of this acid an appropriate indicator with
atransition PH range

- which matches PH of the stage at the equivalenice point
should be selected

- no satisfactory indicator is known for the third stage

Gl BCG + v~ HsPoy. 5 eelipald, & + N«oH(bitmnc) & —

ON At it o |

’Ml-l;pa..' ?**—’{?*‘ | I MaoW o 1M 1o wmL @ -8 é;,?q)\ ilgbd

CiFas vl UpaNge 10 mL /_\é methyl orage o =1p5 3, 5

or bromocy esoL qreen indicator QBCG‘)

Hapoy ee=2to3 =0

UnkKown ph osphoric acid Solution ph= Y & =g fam cegdt bosll o, blue 5% dedy <
<M Hzpoy w1 @ ¢ | | Naoh @
HzPou X Ve yvsoz /—\é phenolphthalein in A:c«\-w(ph-ph)w =)es 3,5
vk hown phosphoric acid solu¥ion (colorless) Lre oun <,

(pinK) #b 2, o pH= a4 < w9 wes uas@ beosh




C) Determination of the equivalent weight of an unknown organic acid .
(theoretical )

- equivalent weight of a weak acid is useful for identification puppose .
- it can be determined by titration with astrong base using an indicator
that changes color frome (PH=8 to PH=10).

- it is necessary to carry out preliminary solubility tests .

0.3g Jsexall jaasdl disll e 0395 (1) Ayl Slghas
Beaker 200mL 3 pgne
D.W 50mL 3 pa93s

- in some cases heating maybe required to dissolve the sample .

- also sometimes it is necessary to dissolve the sample in an
alcohol water mixture .

D.W Jb «aas o3 . "yolumetric flask J! ® pe2o (2)
pipete Jb 10mL @ 395 . Mo abls| o 100mL o)

(3)

vooh

BTSN SN ﬁ Nie -4 dyops
cquiv alent weight of i ) phenoclphoalein indicator

the wnpknown acid.




(EXP.5 Luwly)
H3P04 ~ (4lelazall oslall ) anon J! &ple la> ago sasle
NaOH (2'standard ) ~ titrant

. (indicator ) aa\sJl s

H3P0O4 l
l (titrant NaOH is 2 'standard )
Ph.Ph indicator BCG indicator
2:1 ratio 1:1 ratio
22 1T Hzpoy 4+ 2 waoM —.\,.Ph'ph \-\PO»\Z— A
1 Hzpoy  + 1 paoh BC& ., WPoy  , _ss
( 2% standard (D C 103'}0‘“&&3‘?&‘ (D oes 98 el
—sFT 3. Sules2(=s SNE Tjma s 3\ =4l Lo,

o hge & Coan 0 5%

ddol 83le pluszaly (standard 2') s gV HCL JI &xle
( 2'standard)

.Na2C03 J! s
' Na2CO03 ( 1 'standard )
[ (HCL is 2 'standard )
\ v
Ph.Ph indicator BCG indicator
1:1 ratio 2:1 ratio
r ) 1Het + 1 Nva,coz s » MNacl + NaWcogz
2HL + 1 ya22Co3 B & s 2 mvack 3 WoCO3

coz + W0

BCG : blue (Basc)
Yellow (acid)
PH= 38-54




NaCO3 nisi (1 : oswind
D.W JU dslall wigds (2
HCL J! 2o titration JL psdi @ « obya> ¢l solu JI e 10mML e (3

Na2C03 J! dawlgs HCL JI 34555 d8ym0 : Buyll

(( Julllg seall *1&°2 Y josla )
1° standard
KHP ,  NaCo3 & K2Cr207 (EX.7).
2° standard
HCL , KSCN(EX.6) , NaOH , EDTE(EX.9) , NaSQ3 , Ag+(EX.6) ,
S203-2 & I2(EX.8) .

(standard 2') sz23 GUIHCL J! ©xle
.NaOH ( 2'standard ) 29 &9l dsle plasuiu|

03557 | ) 351 83le g aleldly NaOH slel Bag!

1 HCL + 1 NaOH > NaCL .+ H20
ratio1:1

PH=8.3-10

Base dacl acid _as> li> 13> ago
ph.ph o) W Blas Lol wyl pink )9 Colorless 3! oo
BCG @&yl Joib wyl Blue .3l Yellow ol
] @gd e selud day s Slasile
(1) MHCL x VHCL = MNa2C03 x V Na2C03 in precense of ph.ph

2 MHCL x VHCL = M Na2C03 x V Na2CO03 in precense of BCG
2
(3) MHCL x VHCL = M Na2CO03 x V Na2C03 ratio 1:1 , BCG or ph.ph
(4) M NaOH x V NaOH = M H3PO4 BCG
(5 M NaOH x VNaOH = MH3PO4 x V H3PO4 ph.ph BCG in acidic media
2 ph.ph inbacic media




1:2 &y HCL po 4ld jaa> BCG! oY dadsdl Jegud

M HCL x V HCL
2

1:2 &y NaOH g0 <18 gacld ph.ph JI oY
M NaOH x V NaOH
2

(standard 1°) &dsl 3sle plaszsls NaOH ( 2'standard ) JI &l
KHP = KHC8H404 29

KHP ( KHC8H404 )

(NaOH)

!

Ph.Ph indicator

!

BCG indicator

1:1 ratio
h.
1kHp + 1 waot L s L TNakp . R0
& 1:9Q
nkﬂp = YLNQO“-
Mupp = Vkap = M waon * YV oy

Determination of H3P0O4 concentration
1) using BCG :

BCG

1 HzPoy + 1woow — =2 5 W,Poq L ...
fatio 1% end poinb W Arovois N wspoy
ph-(2-4) Bea
M paon Meaok Hap:; ¥ H3pPoy
2)usingPhPh :  1Hzpoy + 2 waoh il < T \-\(lol:« FR—
vatio 1:2
pH = (4-1t) phph end Poink % I RO

M yaoh * UNAOH

Z

M Wzpoy * U Rapoy




Neutralization titration in aqueos medium : M=n/V
HCL & NaOH are not standard solution

H3PO4 + 2NaOH —— ph.ph > Na2HPO4 + 2H20
H3PO4 + 1 NaOH BCG > H20 + NaH2PO4
li> 13> age
H3PO4 ——> H+ ¢y + H2PO4- PH=4.6
H2P04- —> H+ + HPO4-2 PH=9.7
HPO42 ————> H+  + P04-2 PH=12.6

(8lyio Lewby drwgs ¢ Bl )

Q1 : 10 ml of phosphoric acid ( 98 g\mol ) needed 32ml of 0.1M NaOH
to reach bromo cresol green end point . find the concentration of

H3PO4 (g\L) .
answer : 31.36 g\L

Vuapoy = 1@ mi Vyach = 32 ml
M-m HBPU“Y > %& 3/ mol M Msien = o-{ M
M Rzpoy ~ R}, 1: 1 Sah

M \ \ Myaot * Y paon ol wmolL/L # 32 mlL
@ Ha POy = =

UH;PO»\ lo mL
s ©-32 wmol/t of H3P0v|

@ 0-32_}9‘( % AR 5 . 3].2¢& o JiL

1é Vet




Q2: A sample of KHP (204.2 g\mol ) was titrated with 0.003 mol NaOH

how many grams of KHP is in this sample ?

answer : 0.6726¢

i = 204.
Mem 1o np gieE Byl

mkHp = L3

o003 wmol

nuqo\—\
S ™ e
@ Naol nKHP _ o~0o3 wmol
M. KR p
d
G063 wmol ™ RO
20U -2 9/mok
7
M np = 0-003 mol * 204%.20 g/mol = 0-6(2_63

Q3 : An 15ml aliquot of NaOH ( 106 g\mol ) was taken from 100 m|
sample then titrated with 6.5 ml of 0.12 M HCL to reach BCG

endpoint . what is the mass of Na2CO3 in that sample ?
answer: 0.3 g

v = 2D L
NaCco 3 "N Vet = 6°5 ml
M = le&t o /mol
Pacoz M Rer. = 2N
NAC O3 ' mol [/ L
in the semple —_— 1/ 100 m\L
o : 1 =Sun
@ At n ! ML % U Heo < 7 4 U
2 Nacoz 2 Naco 3 vaco z
Q . Mua * Uk ) 012 wma it % 6-5 wmL
MNQCag i
2 Y onens Z* 15 mL

= ©0-026 wmolL /L of Naco=z




@ Q-026 wmo Wacos 106 o ok wvacos & e
=T 1 MOW 100 mL

& O0:02Lb * \C’J(D 2 o (o - 27.6 ‘_'j/ 100 mL

1o % 100 mL
A Py A 2 ©3 9/[1oo mL

Q4 : A 15ml aligout was taken from 100ml solution of Na2CO3 ( 106 g\mol )
and titrated with 0.12 M HCL . it required 9.5ml to reach the bromo cresol
green end point . what is the mass of Na2CO03 in this 100ml solution .

&l oa= - answer:0.4028

120 mL samplc. prf, I mL sample W~N92C03 — V) Na 4 CO3
' m = o6 o /moL
Nagslo
= 2l
% MNu, Cox v ——) ! / loo mL
Qr\ the T1ocownl s:a\u\*icm>
U HCL - Ct' 6 YH,L

/./\ HC(J = Oo\z M

221 _Q?—a'__Jl

7\
@ N Ber & n " MUl * VU kel vl
2 MNan CO3 7

\

2] va ,Co
N
2CO 3 2 2

012 mol/t * A:-HmlL - ©6-.-03% wmol/¢
2% \6 mL

@ ©o03wmeL , _lobs Ve . ©-03% % loby

1 L
192 1 pet et 1o * 100 wmL

= o-HYo2 P 3/700 w L




II. EXPERIMENTAL PROCEDURE

a) Standardization of Sodium hydroxide

Weigh accurately about 1.50g of primary standard KHP in a weighing bottle.
Dissolve in distilled water and transfer quantitatively into a 100 mL volumetric
flask. Adjust the volume to the mark and mix well, calculate the molarity of
the KHP solution.

Pipet 10 mL of the KHP solution into an Erlenmeyer flask, add 3 drops of
phenonaphthalene indicator and 20 mL distilled water then titrate with the
NaOH solution until the solution changes from colorless to pink. Repeat three
times and calculate the exact molarity of the NaOH solution.

b) Determination of Phosphoric acid in commercial acid

Phosphoric acid H;PO, is a tribasic acid having three replicable hydrogen
atoms. Neutralization of this acid leads to the production of the dihydrogen
phosphate, the monohydrogen phosphate and the tribasic phosphate. The pH
at the equivalence point at each stage is 4.6, 9.7 and 12.6 respectively. Thus in
the titration of this acid an appropriate indicator with a transition pH range

which matches the pH of the stage at the equivalence point should be selected.
No satisfactory indicator is known for the third stage.

1- Titrate 10.0 mL from the provided phosphoric acid with the 0.1M
NaOH solution using 3-5 drops of methyl orange or bromocresol green
as indicator. Repeat 2 times. Calculate the concentration of H;POyin the
unknown phosphoric acid solution in grams per liter.

2- Titrate another 10.0 mL from the provided phosphoric acid with the 0.1
M NaOH using 3-5 drops of phenolphthalein indicator. Repeat two
times. Calculate the concentration of H;PO, in the unknown phosphoric
acid solution in grams per liter.

¢) Determination of the equivalent weight of an unknown organic acid.
(theoretical)

Equivalent weight of a weak acid is useful for identification purposes. It can
be determined by titration with a strong base using an indicator that changes
color from pH 8 to pH 10. It is necessary to carry out preliminary solubility

tests.

1-  Weigh accurately about 0.3 g sample of the unknown acid. Transfer the
sample into 200 mL beaker and dissolve it in about 50 mL of distilled
water. In some cases heating may be required to dissolve the sample.
Also sometimes it is necessary to dissolve the sample in an alcohol
water mixture. Transfer the solution quantitatively into a 100 mL
volumetric flask and dilute to the mark. Mix well.

2-  Titrate 10 mL of the above solution with the provided 0.1M NaOH
solution using 3-4 drops of phenolphthalein indicator. Repeat three
times. Calculate the equivalent weight of the unknown acid.




EXPERIMENT 5

NEUTRALISATION TITRATION IN AQUEOUS MEDIUM

Name: Group NO.:

111 DATA

d) a) Standardization of Sodium hydroxide

Weight of KHP (g)

Trial 1 Trial2 Trial 3
Volume of KHP mL
Volume of NAOH, mL
Average vol. of NaOH................... Molar Conc. NaOH......................

b) Determination of Phosphoric acid in commercial acid

Volume of H;PO, Volume of NaOH Indicator
Trial 1 15800 wilz O b 6. 00 mL + o 0% ~ BCG
Trial 2 N oot s o.06 |/ BCG
Trial 3 ko : 0B 550wl & 060G ~ Phph
Trial 4 1 L x 00h L Bowt & 6.06 —/ Phph
Molar conc. H3POy. . o0 6 A Average vol. NaOH .. 6:00.mL BCG
Molar conc. H3PO,4.0:05%8. . Average vol. NaOH ... 32 .mL Phph
no.ot unknoww = 2

20




CALCULATIONS .o,
} AR 4a)
a) .a Standardization of Sodium hydroxide M= D
- The balanced equation for the reaction is:
M,,/q,,p,= ©-1 wmol (L
- Molarity of KHP(mol/L) = Cad.an g)mol
\’\'QPOL\'
v Wa P-‘-‘”-i = TomL

- Molarity of NaOH (mol/L) =

b) (Determination of Phosphoric acid in commercial acid)
b1 (Using BCG indicator)

The balanced equation for the reaction is:

e
A Vaolkt + 1 HzPoy __BCE . JaR.POu v WO

- Molar Conc. of HsPO4 (mol/L) =

Mmou*uﬂm\a ol moLlL * 6 mX . g.6 6 mol /b
UHZQOH ]oy’f
- Conc.of HPO, (g/lL)= _©:06 »sC  F-%% 9 _ g, 2% o/
1t 1 met’

b2 (Using Phph. indicator)
The balanced equation for the reaction is:
PhePh o wa,dpoy + z H20

2 vaoW + 1 H3Poy

* V peoh
- Molar Conc. of HsPO, (mol/L) = — *(Mmm )
U Hspouy
\ - o1 mol/L = [I-F5 mL _ O.ob%% oL /L
* 1o ml

Conc. of HsPO,4 (g/L) =

O-GB%%WL;L/* -2 L 53762 s/L

1L 1YVL/

21
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Volumetric experiment

EXPERIMENT (6)

The Neutralizing Capacity of Antacid Tablets

Objectives

agaall lssa)

Determine the amount of base in commercial antacids
Determine the Neutralizing capacity of antacid
Understand the Back titration

|_> Gaeli 3ubs gV g3

¢ Antacids are a products which neutralize stomach acidity
and are used to relieve heartburn.

Antacids ingredients

Strong base
Sl
Lelac]

Active #gredients
bases as
&'Mg(0H)?Z,

&' NaHCO3,
©CaCo3
GyAL(OH)3

~Base Gyl sile o @
PH=2,5~3.5 suall (i @

Jlghen Ll suall 3 7
HCL
Jeww 9 alabll gl (S
Lealiad 1 LA

Other ingredients
Slte SSia b s ¥ -
e aorines

IR

Leadns o Ty 0050 O
YsuuS 41 5500

Neutralizing

SN B gl i
e &——— S2el + LAan




@ Neutralization reaction is the reaction of acid and base
@ The reaction between metal hydroxide and the stomach

acid is an acid base reaction

QJ-A + GLO
Mg(OH)_.+ 2/HCI
AI(OH)3+ 3/HCI el LS
CaCO,+ 2|HCI BB o i N
Baclill s maadl o8 3l JLL..N
Weak base i syl antiacid sanll g seasll Qs S sSi

G sems als a3h OH sy b 5 GO, clisn S 530S 1)
3l Guie jras 4 La¥idaul) 138 5 00 S ST GBS daliad

* e E‘

——

S f Compound Chemical Chemical Reaction

oliss S Formula =
Aluminum Al(OH);3 Al(OH)3 . 3HCljagy— AlCl3(aq) + 3H20q,

LSy a8 hydroxide
Calcium carbonate CaCO; CaCOss) + 2HCl(ag) — CaClatag) + H2Op) + COx¢e)
Magnesium MgCO; MgCO3(s)+ 2HCliaq) — MgClagaq) + HaOq1) + COxe)
carbonate
Magnesium Mg(OH)> Mg(OH): ) + 2HClaq) — MgClagug) + 2H200,
hydroxide
Sodium bicarbonate | NaHCO3' NaHCOj3(ug) + HCl(ag) —=NaClisy) + H20¢) + CO2)

Neutralizing Capagcity of Antiacid:

Is the amount of HCI that one gram tablet can neutralize

In this experiment, you will determine the neutralizing

capacity of antacid

FLO
L

ST
o

&

Determined by
back titration

moles o f HCI neutralized

neutralizing capacity of ant acid =
\L mass of antacid

gram/ Lall 5,43 518 L JS a8 45501 sla S L S
HCI ;e 8,08 LS Yulas le
J‘Aﬁ;.)h_,

Determined by
balance




NOTES G clea oyl olll o8 L5152 slse Luadl oia alaas £
SYsll sae g anall 5 55301 g yne Jslas HCI 5 s 7

@ Most active ingredients in the antacid tablet are water insoluble
Therefor direct dissolution in water is not effective

@ Active ingredients would react and dissolve in HCI solution

Therefore, Method of |back|titrations is used to do the experiment

antiacid ;= 0.1g cugd

Which involves: L—) Antiacid J! L13Y Laial g3l HCI s il Sl Lesalss NG Lai Gt HO 5o 508 20 3
/'us.au;»,xu.
* Dissolving known amount of antacid in known|excesslamount

of HCI
* Determine the excess of HCI by titration with standard NaOH

&N
Back Titration dew! clia ;Lie NaOH g Titration daei@ssl, ol 52 HCI JI e SW1 e3all 5 3%

Experiment:
e In a titration flask place B T
n=
accurately weighted antacid 0.20.025
-~ @J&Lﬂ_a J\,-ua&i,llb.‘l-‘ﬁ
sample ( 0.20 g) 0.2 g of antiacid
e Add 25.00 mL of 0.200M HCI , o] o oy Sl gla e i1
] To react with the NaOH x back titration
solution bases in the antacid
e Boil for few seconds }-’TO get rid of CO2 From colourless to pink
e Let cool, add indicator and 1
titrate to the end point with
0.100M NaOH solution  0.10M NaOH solution
+ Ph.ph asall @’ s
Colourless
40ml| amount of HCI needed -5 saclall |, &
to dissolve antiacid 1.?h,._ph =
S

s antiacid W JI G i
ol gaifeli Le of ol m.x.;'.;y.._._m@/
Jsene el e i Jelisy HCI Laliaks

25.00 ml of 0.2M HCI
0.2 g of antiacid




Phenolphthalein indicator \ <

@The color changes from colorless to pink

@An acid base indicator
’{ \‘- e

Acidic solution Basic solution

tJ 5
HCI & NaOH c.le s i Ja HCI JI s NaOH . titration cle O
¢ Antiacid J <is (I HCI ;s o3WI Y s Antiacid i !

Antiacid J i (I HCI 5 csU1 Gl

moles of NaOH = moles of HCI

Bromothymol blue gl /g’
@ An acid base indicator Z._..» — i

@ the colour of Bromothymol blue / \ @
changes from = !/ow to Blue - -

Acidic solution Basic solution




Calculations:

The total amount of HCI is neutralized by two ways
* Reacting with the antacid
* Reacting with NaOH

moles of acid = moles of base in the antacid + moles of NaOH

moles of base in the antacid = moles of acid — moles of NaOH
| v

moles of base in the antacid = MHCI +V HCl- MNaOH V NaOH

2 ¥l 5850 sl Gl aaall

Moles of acid added = moles of acid neutralised with antiacid +

moles of acid reacted with NaOH

burette ;s =y I NaOH o¥ss sae Le.....m>

- . . moles of base in antacid
Neutralizing capacity of antacid =

mass of antacid

"o A XU
Mass of antacid sample. 0.20g
Moles of 40.0 ml of 0:15 M HCl added to dissolve 0.15x0.04=0.006 mole
1 antiacid «
Initial burette reading 0.00 ml
Final burette reading 8.40 ml
Volume of NaOH added 8.40-0.00=8.40 ml
‘Moles of 0.15M NaOH (used to titrate the excess (.15x0.0084=0.0013 mole
acid )
"Moles of excess HCl = moles of NaOH 0.0013 mole
Moles of HCl(needed to neutralize the antacid 0.006-0.0013=0.0047 mole
tablet)

0.0047/0.20=0.024 mol HCI
Neutralizing capacity of antacid / /8

40ml amount of HC|l needed to dissolve antiacid
Jseas s¢d antiacid g Jelis I L




2.

QUESTIONS:

R
(\) ﬁ\ﬁ\'@’«‘ )
A 0.2512 g piece antacid was dissolved in 35.25 mL of 0.1008 M HCI and then
the excess HCI was titrated to the equivalence point with 10.25 mL of 0.1212

M NaOH. o

|- How many moles of HCI need to dissolve antiacid? ~ I\
2- How many moles of NaOH were required to neutralize the HCI that ""‘
remained after it had regpcted with the tablet? ’ L”{"'
3- How many moles of HCI neutralized the antiacid? : pE =
4- Calculate the acid-neutralizing capacity of this antacid. . 05
wsllall
# Neutralized agis 3,4l 5a
1- How many moles of HCI need to dlssolve antiacid?
Moles of HCl= (M*V),,,
= (0.1008*0.03525)
=0.00355 mole
2- How many moles of NaOH were required to neutralize the HCI that remained
after it had reacted with the tablet?.
Moles NaOH = (My,o + VN ;cH) moles of NaOH required to neutralize =moles
=0.1212* 0.01025  of HCl reacted with NaOH
7 0,00124. mo0le

3- How many moles of HCI neutralized the antiacid?
Moles of acid newfrizedWwith antacid = Moles of acid added — Moles of acid reacted with NaOH
0.00355-0.00124
=-0.00231 mole

4- Calculate the acid-neutralizing capacity of this antacid.

Y £ g

. . i moles of |[HCI neutralized |the antiacid
Neutralizing capacity of antacid = .
mass of antacid

=0.00231/0.2512
=0.009 mol HCV/ g tablet




Q:3 Assume the concentration of stomach acid is 0.10M and the neutralizing capacity
of theacid is 0.013 mole/g.

Calculate the volume of stomach acid needed to neutralize 1.0 g antacid tablet.

moles of HCI neutralized the antiacid
mass of antacid

Neutralizing capacity of antacid =

moles of HCI neutralized the antiacid
1.0

0.013 =

Moles of HCI neutralized the antiacid = 0.013 mole/g *1.0g = 0.013'mole HCI

Volume of HCl= mole / molarity
=0.013/0.1=0.13 L

oulia] e aladle

, several brands of antacids will be'analyzed to determine the
number of moles of acid neutralized per tablet

Antiacid 8aall oé 8asasl| Lasanll dslas
Antiacid <5 5,941l base Jls base ;L ava Jaws Gl Ll il 56 @l
JS plate] Cuas 4oty Ulas suls Lgus

* Antacids are bases used to neutralize the acid that causes
heartburn. Despite the many commercial brand.

* all antacids act on excess stomach acid by neutralizing it with
weak bases.

®_The most common bases are: Aluminum hydroxide,
Magnesium carbonate, Magnesium hydroxide and Sodium
bicarbonate.

s solution J<& JJ tablet J1 JsaT s
Lead Bagagll Baclall JIad g (as SaclEll gl




Experiment procedure

Clean, rinse, and fill a buret with 0.100 M NaOH solution.

Weigh a sample of about (0.150-0.200) grams of crushed
antacid table in a weighing bottle.

e ét-i:ration * Transfer the sample to a clean 250 mL Erlenmeyer flask. faciy pd i1l
Gsi acid / was Base * Add exactly 25.0 ml of 0.200 M HCI 'Lj;f‘:j il
iy . wile oy i
QS Gl Jlial b . o Guvir] 1o help dissolve the antacid
L Lte B sl ;
* Boil the solution to get rid of CO2
* Leave to cool Reen B B NA
* Add 3 - 4 drops of the ph.ph indicator to the flask, and titrate 15 &5 @l -y
the acidic solution to the endpoint. gha, (Ul aa CO2 &Y by Jalall (G 3503 i 15) CO2 -¥
* Record NaOH add 331 il Gl 5 Leaadls U H2CO3 o
Glas Gl o2 30k a5 acid - Lasdi Gl minimum error gle Juaal ;lic
»Jm:»‘d%lu Lyadll date 5o 1ia 5 oaall acid JI Jolel

® The 01'0.2()M HC (total mole) is excess :

React with »
Remain in the

base ' ' ; ) e U titration Jsa e sl ks HOI e s gl a1
\ (anti acid) solution Jslalls a1 HCI 4aeS caalle Llai LI NaOH L titration
9 P %

T ——

)
Jitrate with NaOH

% NaOH g titration JL <e i,
* Mole of the base = total mole.of HCl — mole remain of HCI

* so this titration called'back titration

Tk gilumoles gl J Calculation
% Direct titration alls; moles 5 .51
Moles=moles

Total moles of HCl added
= Muyar*Vua
0.2 *0.025

Moles of NaOH needed to neutralize excess HCI (remain HCI)
= My.on *Vvion -
™ from titration
® Moles of excess HCI (remain) = mole of NaOH
* Moles of acid needed to neutralize antacid=
( total moles of acid — moles of excess acid )
* Capacity of antacid =

(Moles of acid needed to neutralize antacid / mass of antacid )




EXPERIMENT (6) :
precipitation titrations ( Argentimetry )

(L + Jlssbe)
 daigybg alle S cews dyyadlly dasszadll ool
1) Standarization of silver nitrate ( AGQNO3) by Mohr's method .

molr
3\ Burrel: 2 1wt

= J
N Aawoa = W el — M Powoy Ayvoz

v
Necl

Nacl

chromate indicator ( HCO3- ) : nutralsoln, the color of the soln ") Agros
(the end point is reddish brown 3a>s ). md,‘wor/*&\fb

Nacel
1o mL

2) Standarization of silver nitrate (AgNO3) by fajan's method .

Fagan
}/’% dichlorofluorescein indicator (F-) : the color becomepink™

3) Standarization of potassium thiocyanate (KSCN) by Volhard's method .
Volhard

/»

R %A 10 wit >4 Burrel

n = W * Y = M-- * U
Aawoa o — M fAgNoa fyros Hsep Ksc

ferric indicator solution ( Fe+3 ferric ion ) : the color becomes
(reddish brown 3axa )i

FESCN2+ &8> bawgS lasy aals

4) Determination of a mixture of halides ( NaCL+ KCL) .

- our unknown is ( NaCL + KCL) mixture .
- in the 10ml unknown sample you have 0.065g from (NaCL + KCL).

s suppose’ 238! : mass of NaCL =X mass of KCL =Y
then in your sample 10ml - X+Y =0.065¢g
A) According or using Mohr's method :

X +Y = 0.065g in 10ml sample

mm:x\mn{ - ™" Agwos

n = ?
. 3 mi Xture - n &
end point : S — g Mopn

&unc.l.* lch) PAYX Fure AgNo,




X v

mwm el
™ wact = z N * \ 5 = J
+ Aynos S + M X
M oo Rsdies B85 FD Ponoy ~ A9wogz
Mael \/

B) According or using Volhard's method : ( back titration ) " S Rl

X # ¥ = 0.065Q oo 1

end point:  total moles of AQNO3 = moles (NaCL+KCL) + moles KSCN

n =

N o
(wacl + KcL) Ao 3 Ksen
X SN v - *
( 596 = Y.g > (M ASMD; */ ﬂ%”oa) QA Ksecun UKS<N>
/ 15wl J \ =
B or A ¢ ﬂbr’/.ﬂ < 3o L) 9“’//_‘_:‘,‘-\“;"

Argentimetry : silver nitrate ( AgNO3) is used as titran in this method .
and used for determine different anons
such as halides (NaCL + KCL ) .

* the general methodes of argentimetry are :

1. Mohr's method : the determination of halides anown . in the titration of neutral
or very alkaline solution ( 6.5 - 9) of halued with silver nitrate solution .
potassium chromate (KCO3) solution is added as indicator .

Ag+ + cl- - AgCL¢ (white ppt ol cesly)

but at the end point :

2Ag+ + CrOsz2 ————= AQ2Cr704(s) ( raddish brown ppt )

why neutral or very alkaline solution with in ( 6.5-9) ?!

in acidic : 2CrO43 + 2H+ ——— Cr2072 + H20

and then : 2AQ + + Cr20722 - AQ2Cr207 (s) ppt _ghas MG 22NN
=Dl v 2

and because solubility of Ag2Cr;0a 2 AgCL 2 Ag2Cr:07

then we can't use Cr2072 as indicator because it will precipitate before AgCL .
in basic : Ag+ + OH- - 12 Ag20¢ks) + 12 H20




2. Fajan’s method : in this method, at equivalence point the indicator is absorped
by ppt & due to this process , the color of ppt is changed .

adsorption indicator 4ol algS

\L it is either \\/
actual dyes dd=é ¢ Lol basicdyes 4aecld ¢lol
such as : fluorescein sries such as : Rhodamine series.

Hin —— H+ + In- (fluoresceinion).

During titration , just one drop excess of AgNOs, enough to make a double layer

around AgCL — o~
Ve \\“\
[ @D
N >3 / /, -
S T e Tn

—_— - —

,but (In-) is adrobed more than (NOs-) \‘\ &S )“,’

then due to that adsorption the color of ppt change to pink .

in acidic : Hin — H+ + In- (‘the form of indicator always Hin )
in basic : Ag+ + OH- —&> 1\2 Ag20%e) #+ 1\2 H20

Note : fajan's method is more ageurate than mohr's method .

3. Volhard's method : it is indirect method , where aknown excess of
silver nitrate (AgNO3)
is added to the halide solution and the residual silver nitrate (AgNO3 )
is back titrated with a standard thiocyanate solution (SCN- ) using
ferric ion (Fe+3) as indicator .

i Fes. + 30H-—— Fe(OH)s
2Fe(OH)s Fe203(s) + 3H20

—iy
NI ——

indicator &S : Fe +3
chemical rxns: AQ+ exess + CL- — AgQCL ()
Ag+ emaned + SCN- - AgSCN (s) witht ppt

at the end QOint E Fe+3 = SCN' — FeSCN2+ ( red complex ion )

nitrobenzene is added to coat AgCL to prevent the following rxn :
ety AgCL + SCN- -~ AgSCN + CL-

and if this happen , it will cause a ve+ error in volume of SCN- solution during titration .




: 3Ly Fadad
(L (olsdl &gl 4o ) : uiledll e dlad]
1. (M*V) AgNO3 = (M* V) NaCL

2. (M*V)AgNO3 = (M*V)KSCN

EXAMPLE : M for AgNO3 =0.0714 V for KSCN = 11.5ml
V for AANO3 =10 ml calculate the M for KSCN
(M*V)AgNO3 = (M*V)KSCN
0.0714*10ml = M *11.5ml

M of KSCN = 0.062 mol\L

3. Moles (NaCL + KCL ) = Moles AgNO3
D2 55 ants Sl 53, O¥suyll o Bodsws eliadl ling dyymll o DT elimll 4805l 1in ¢ Baasl]

4. (M*V)AgNO3 = Moles (NaCL+KCL) +(M*V.)KSCN

EXAMPLE : M for AgNO3 = 0.0714 M for KSCN = 0.061
V for AgNO3 = 15*10-3 V for KSCN=1.8*10-3
calculate the mass of anon (NaCL) ( KCL)
- oedales zlisd WA degae 9o Qglhaall
O SNoveb (M = U)f\am; = Moles L Nael + kL) M) o
€ ®
(0-0%Y % 15 xlbo>) =[mas ol vacL + mass of kel +&;,06;*l.8*l59
T
v of Nacl LT Masc of kel _ g, g2 % lo
585 4.5
() &b Kixy = o-0bb0 Jlavtdlvo Yo -
X 2 Mass of Macl = o-02Y . oeasndl gl Wil padslaall Yoy
&yl Aol DY alascaly of
Y= mass of kel = o040
¢ dealsdl ¥l alaseinly cadsleall (s
vl Pedadl le @yl S8y ol ¢ o o>
M ~ Mgl s e casio fx-99IES plus
oles= _mass
M.mass

calculate the conc.

of NaCL/KCL ing/L <— <dlay Olse

ol J1adly Jand 1,555 sl panall e gtz

mode -> 5:EQN -> 1:anx+ bny =c

Wl gl el Il <

< - = <—




Q.1: 50.5ml of 0.092 M AgNO3 was added to 10ml of KCL .
the excess AgNO3 was titrated with 10ml of 0.088M KSCN .
what is the concentration of KCL in (g\ L).
e s, M-m=74.5g\ mole
Olgiw 13w
¢ cenliall a3l oo pulyll o gilall WA KSCN leed Olbasall ol s (sl answer : 28.0567 g\L
NaCL J! S13 jiag KCL J! e Slaglea g dlbg Lide adsis sl oS0

19 e

aslg Jg@;u: 3o wglhaall cUA) &._._.'.'.JJLQ.A ALl g Q.Jg.ep..n U\.‘».J_)b..a.» Lo QL.‘L.:.
da>g dlisles 4y

(M * u) = Moles Kecl &+ KM* U) .
ﬂaN!Jg SC N
0.092 % _20:% . Moles kel 4 o0-0%» * 109,\/( w_1L
1o 1000 y{
Moles kel = 3-166 = 16° L@ N 41 o
concentvarion of Kel in 3(_. L Mass )

-3
10 # 1o = W)

Mmoles x M-wnmats < -1 46 *)0-/?/*- 4. 5

=3
1o % o 1o *y?ﬁ/

L SPLL

Q.2: In titratins involving AgNQO3, it shouldn't be done in
alkaline medium ,why ?

A) to prevent production of Ag20.
B) to inhance ionization of NO3-.
C) to avoid the formation of Fe(OH)3
D) to gain a distinct indicator color.
answer : A




Q.3: 0.24g sample

contains 50.6 % CaClL: (111 g\ mole)
CL (35.5g\ mole)

excess AgNO3

AgCL (143.5 g\mole)

= <
Npget = * nmcl—,_

mass ??
O mass caclay = ﬁ* Q.24 y = o-l218449 9
1o
@ mol cogclqe = Ol T{41Y /3/-4- 1 mol z D-OO\OO\"\ mol
VA e

2/ = l-Ocl."’\ 7"[0 mUL

® lTcacl, + 2 Agwos nen2 AYRL + CqLNoz)L
-"V\’V\I\M

MANAANAARAA

1mal cacl, — . ¢ 2 mobL frycl

I. 694 % (0> moL Cacl o X g2

LA, mol Ha cl

=3 =
mol Aqcl = 2 x 1.0%4 x o 2.18% xlo° wmoL of Agcl

@  nadlyef Agel

2.1 &R x—lo_g rpo{ x M= 4

1}

312.91D *[0_3 g = o-3129F % Y

il

33 .9 my

Q.4 : Which of the followings is correct in using hydrochloric acid (HCL) as
the titrant for determination of bases (AgNO03) ?? answer : A

A) the titrant is hydrochloric acid .

B) Ph.Ph indicator has pink color in the acidic medium .

C) Ph.Ph was the only indicator we used in this experiment .

D) sodium phosphoratea is one of the bases we wanted to determine .




II. EXPERIMENTAL PROCEDURE

(A) Standardization of silver nitrate by Mohr’s method.

1. Dry sodium chloride at 105 °C 1-2 hours and weigh accurately about 0.60g.

Dissolve in distilled water and transfer quantitatively into a 100 mL
volumetric flask. Complete to the mark. Shake well.

. Pipet 10 mL of the standard chloride solution into a 250 mL conical flask

and titrate with the silver nitrate solution using 1 mL of the chromate
indicator until a faint but distinct change in color occur (faint reddish-
brown). Repeat the titration using 1 mL of the mixed indicator (chromate

and dichromate) and titrate to the first permanent color change.

3. Calculate the molarity and weight per liter of silver nitrate.

(B)

©)

(D)

Use the calculated concentration only in part D.1

Standardization of silver nitrate by Fajan’s method

Pipet 10 mL of the standard chloride solution into a conical flask, add 5
drops of the dichlorofluorescein indicator and titrate using the above
standardized silver nitrate solution until the precipitate suddenly assumes a
pronounced pink color. Repeat the titration and calculate the molarity and
weight per liter of AgNOs;. Use the calculated concentration in parts C and
D.2.

Standardization of potassium thiocyanate by Volhard's method

Pipet 10 mL of the standard silver nitrate solution into a conical flask. Add
about 2-3 mL of the 6 M HNOsand | mL of the ferric indicator solution.
Titrate with thiocyanate solution. Shake vigorously during the titration until
the red brown color of FeSCN?* is permanent for one minute.

Calculate the molarity and weight per liter of the thiocyanate solution.

Determination of a mixture of halides (NaCl + KCI)

1. According to Mohr's method

Pipet 10 mL of the unknown mixture solution into a conical flask and add
1 mL chromate indicator (or the mixed indicator) and titrate with the
standard silver nitrate. Find the volume of silver nitrate which reacts with
the mixture. Duplicate the titration.

If Wi = 0.0650 g is the weight of the mixture in 10.0 mL which contains x
g of NaCl and y g of KCI then
Wi=x+y=0.0650 g

Xy

— 4+ =MV
585 745

Where M is the molarity of AgNOs and V is the volume of AgNO; required
for the titration.

By solving the above two equations determine the weight of each of NaCl
and KC1 per liter.




2. According to Volhard's method
Pipet 10.0 mL of the unknown mixture into a conical flask. Add an excess
volume of 0.1 M AgNO; (15.0 mL exactly), about 2-3 ml of 6 M HNO;
and 1 mL of the ferric indicator solution, and 1 mL of nitrobenzene. Titrate
with the standardized potassium thiocyanate solution according to
Volhard's method. Duplicate the titration. Determine the weight of NaCl
and KCl per liter. Compare the two results obtained from steps (1) and (2)

oA lasll Ja2dl 155 @885 dyodl 150 Bage disda

Syaaplls Sl o elia sy Balyall 35] das) (s

M.m NacL = 58.45 g/ moL
ALl da gl glbs X or y oo JoSINAS] o ag

Mm ke = 745 g/moL

& oSl a8 Uasdl oo

M.m AgNO3 = 169.87 g/moL

M.m kscN = 97.18 g/molL
& I Jegud Bds> @any OBMe S
NnaAagcL = 2%X% 9 ncacL2
NAgCL = 2 % N MgCL2
T G VD W M e 2
N mix fure =i L% + Ny = ™M weel X) £y M Kel W)
(u:‘::n;“ (Warer) (kev ) M vacL @) MM ety
(qu.v kr.l.)
nunk,\awh - K - s o000 - X 4 Y
5 R.44 *Y.55 5R.4Y FY.H5
X Jo\es Y Yoles
x + 7/ 2 o-0o00 Y
o0\ X 4 o-ol3U Y : 00004 |- - — — - —@

Loldh Taletay Jlsbe S D W B




EXPERIMENT (7)
PRECIPITATION TITRATIONS (ARGENTIMETRY)

Name: Group No.:

11l DATA 10 vy

Standardization of silver nitrate

a) Mohr's Method Trial 1 Trial 2 Trial 3
VO|Ume Of NaCI 10 .00 * 0:0b ML [10-00 ¥ o-GHml
Volume of AgNO; 5t 00bml |F.lo + ©-oBwL

Average vol. of AgNOs....#./3...mL  Molar conc. AQNO;3.. 44 ...

b) Fajan's Method Trial 1 Trial 2 Trial 3

Volume of NaCl

19.00 + o -0b mL 0.0 * O-obml

Volume of AgNOs | . [ o5 il 6302 oaBm

Average vol. of AgNOs...6.%5...mL  Molar conc. AGNOs;....a-15.m...
Standardization of potassium thﬁcyanate W\

¢) Volhard's Method Trial 1 Trial 2 Trial 3
Volume of AgNO3 10-00% 0.08wmL | 10-00 & -5

Volume of KSCN P e

Average vol. of KSCN.......... ...mL _Molar conc. KSCN..... et M
Determination of a mixture of halides (NaCl + KCI)

a) Mohr's Method Trial 1 Trial 2 Trial 3

Volume of unknown 1000 + @-0%ml| 10.002 o-oDmL

Volume OngN03 6-25 1 0-05ml 615 1 ©-05mL

Average vol. of AgNO;......4..2... ML

b) Volhard's Method Volume of AQNOg3.................

Trial 1 Trial 2 Trial 3

Volume of unknown 1000 + ©-695mL| 10-00 + 6. 05 mL

Volume of KSCN 265 2 0.05m| 12.65 0.0 mL

Average vol. of KSCN.......

31
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IV CALCULATIONS
 Part A. (Mohr's method)

- Molarity of NaCl (mol/L) =

M pact . ‘{OOU/K(
R-LCD- < * = o.lo3 wmolL /¢
M el * UNu.cL Lla) %g.q“!}__/* ‘LOUO?(
wmol

1L

- Molar Conc. of AgNO; (mol/L) =

R z Muack * Y wact . 003 wmol/t x lowt Sy Y m
hynoz = .
Y Agmos F13 mt
; o-14Y 162 -BE 9 4
- Weight of AgNO; (g/L) = aid Yy 2Ry 24- 16 3/
L

Magnog” " wael

(mw),,r, (#e0)

AgAo 2 Nacl

V Part B. (Fajan's method)

- Molar Conc. of AgNO3; (mol/L) =

M e Y macl . Lalod mol/L * oA

6-325 "9//

= o-1bo YY\CJL/L

Uﬁg/dug

- Weight of AQNO; (g/L) = _0!20 wet 16T BF3 . s Uy

1L '[M

n = N
Kscn fgnoz

(Miu)ksau q (M* U)ASWOB

T/ Part C. (Volhard's method) (Use the concentration of AgNOs from part B)

M hgno * No o-1He mo 1o
- Molar Conc. of KSCN (mol/L) = “hvez * Vhswes  o:tbe morlf * wC

Weight of KSCN (g/L) = _> Vksen 5 e

= -1 mol /L

K
@1 met’ " 2%, )% 3 - 9312 gL
e g 33




X Y
 Part D. (Mixture of halides|NaCljand|KCI)

- Weight of mixture in one liter =_6.50 g X+ 1Y = 00650
- Weight of mixture in 10 mL (W;) =0.0650 o b5 B Sinias

o 0 Part D.1 (Mohr's Method) (Use the concentration of AgNO3 from part A)

- Moles of the unknown =

- Weight of NaCl (x) and KCI (y) =

- Concentration of NaCl and KCI (g/L)=

Uﬁﬂl\lal = |CJ ml|
GveH

o Part D.2 (Volhard's Methods) (Use the concentration of AgNO3s from part B)

- _ @ 190 mat —1/‘{ x 1D VL’/
- Moles of AgNO; added = Y T * oot
parb.c G = ©o:00L2H mol
Mk..sc,u= oM
- Molesof KSCN= wsxv = 20 wob o 5.4 wC * 1
% ’10@0%
= ©-0o\26 mol
- Moles of Unknown = mole of Agwvez - wmote Kscw
= 0-00225 - 0-00126 = o.oouc’lo\ oL
- Weight of NaCl (x) and KCI (y) =
Sotas |, X = w.032 9 of vacl
@&@ y- o©-.033 =« of Kcl

34




= TomlL

= 2.3

Uy
Y
Concentration of NaCl and KCI (g/L)=
0032 A % 1000 sl
10% 1 L
©-033 3 1000
>) vy{f 1L

35

- 3.2 g9/L

g/L




V QUESTIONS

Q1) Why precipitation titrations by the Mohr's method require a neutral solution?

Q2)

Q3)

Q4)

Q5)

in acidic CrO4 -* convertto Cr207-2 (can'tuse)

inbasic Ag+ + OH- — > 1/2 Ag20 + 1/2 H20

What is the effect of using acidic solution in the Fajan's method?

Conc. of indicator 4
Baclall R yLMl 4 Gas oY
H+ + FL- -——————> HFL
0o W
What is the effect of using K,Cr,O- instead of K,CrO, as an indicator on
the titration result?

Ag2CrO > AgCL > Ag2Cr207 (( Solubility ))

What is the effect of using basic solution on the results in precipitation
titration?

Ag+ + OH- ——> 1/2 Ag20 + 1/2 H20

Why nitrobenzene is added in case of titration of CI" by Volhard's method?

To prevent the following rxn.

AgCL- + SCN-

> AgSCN + CL-

and to protect AgCL preciptation

36




EXPERIMENT (7):
Redox titration ( dichromate titration ) .

g (8Ly)
ool Jed S (diphenylamine ) so &yl oia 8 aalll -
( Fe+z & Fess u"m&“u*bl’w\)“")h‘sﬂ’)
C10ml ae Jelany (il bds Fesz I

HsPO4 \ H2S04 capdiy . yaa> g 35291 KoCr207 JI 2o 933l (o 10ml Jelds Bouw -
. titration Ja=ig (i

B1] at the end point, the color change to violet - blue using diphenylamine indecator .

this indecator is an oxidizing agent & will oxidise Fe +2 to Fe +3 & Fess that
presrnt in the unknown sample will not react .

+2 -2 \q’c‘* o =2
endpoint: moles Fe = moles Cr207 ‘
6 &-’ (Fe* 4ec3)
moles Fe+2 =6*(MCr2072 . * VCr2072) = .............. g\ L Fesx

B2] we will first reduce all Fe +s inthe 10.00 ml unknown sample to Fe+2,
using johnes reductor ( zinc amalgam ) ( ZnHg ).

end point : moles Fes2 + molesFess = 6*(MCr2072* VCr207-2)

by subbtract - we will obtain moles Fe+s
then find (g \L of Fe+s).

* potassium dichromate ( K2Cr207 ) is oxidizing agent .
e e A N R A AN AN AN~

\ s P(‘IW\ow-y standaryd

* Fe+2 is red agent.

* the chemical rxn :

2 +2 + +3 +3

Cr07 + 6Fe + 14H > 2Cr + 6Fe +7H20
diphenylemine

.(violet to blue Y color less ysY! » diphenylamine J! 8! ss20)

MBS sy Tgan Tygs 3l lags dlll of alss cilg sl o




Determination of Fe+2 & Fe+3 in amixture :

1] Determination of Fes2 inthe mix. In this part, Cr2072 reacts only with Fe+2 So:

+2 2 2

molesof Fe = 6x(MCr207 x V1Cr207 )

MFe+ (g/L) = moles x 5585 g/mole

0.01L
2] Determination of Fe+s inthe mix .

A. Preparation of the Johnes reductor (ZnHg ) :

2Zns) + Hg2 - Zns2  + .ZnHgs)

B. Reduction of Fe+2 to Fe+3 :

2Fe2 + ZnHg - "2Fessgd'+ Zn + Hg+2

To test presence of Fess , we use SCN- (thiocyanate ion).

Fe«s .+ SCN- - FeSCN+« (redcomplex)

Then we contine the titration as in part.1 :
total moles Fe:2 + Fes = 6MxV2

Mress (g/L) = moles of Fexs  x 55.85 g/mol

0.01
NOTES: 1- whyyouadd H2S04, H3P04 ?? Sl = "
H2S04 : to get acidic medium

H3PO4 : to minimize the potential .
between Cr207 -2 & Fe+2 and H3P04 from complex with Fe+3, so
we get shap end point for this rxn.

2- diphenyl amine : is a readox indicator , change from color less to
violet to blue in colo in color.




Q.1: A 20 ml algoul of 16.4 g/L mixture of Fe+2 / Fe+s was titrated to with
13.1ml of 0.03M K2Cr207.

What is the mass of Fes+2 Inone liter (g/L) ?!
( Molar weight of Fe«2 = 55.8 g/mol)

mee** = 71 9o/L

@ mole. Fe F

=3
6HoA ('mole_ kztr;o;} = 6 * (t?-l % O O Pr lo )

= 2.36% *lo-g mol

@ mass Fe'r = M retr * N = ©5-B s * 2.35% -x.lo—gy/l,

Fetl 1 m)}c

= 0-1319 4 of Fe'?

@ 9/L thl{:, ZA_?,.J FCT’- )‘;d:ij\ Q\.bd\‘ \
0-1315 g | 1000 pt . 6BF5 4/
20 r/vyf 1&

{ GOl elisll 05 @, (o33 B &g gy, ma Lo ] plassl) s i )




0 wo sdall 35, 3Ly 5>
wSly Fe+2 =  Fet? ¢ Fet3 Jl ool &¥gn plbl gy s

titration Jazig ¢ o933l o Bapan due 33T o gylo ¢ Fet2 ) dljasl: Lo Fet+3J! Julod ddyybo | *
.(moles new for Fe) = ple Sy

e LEITY

New moles - moles of part ( ®,) = moles of Fe+3

(P2) Fet+2 Y Fet+3 Jix3dg canon J! oo Sauas due s *
oo 4l> @Y 151 gaos 030 Bagax U¥g0 ¢ Lasug titration JI Ja g2 309 « Fet+2 dusll 5 conal
 Fe Ll ediusl il Fed3 Jl ¥ge & dlodl Fet2 Yl s

(37_ o= (31 = Fg*j —Vs o ZJ'Q;L

fresh oo ol o« Jiusall Jolal| o180 90g 13253l po8l oS *
( Johues reductor - zinic amalgam )

Timie pure — 5 Gljh T Ls\ LA Geoad

G198 uas baa) lax ¢o8 Ly Jasug  10ml HGCL3 aule riis . flask J! 1a> 10ml zinic tasw *

( zinic amalgam Jb Bausag sgwl lgigl ) Lyl do *
ede Hg+2Jl ©bgndl vy gl 3lad] juan
ol 550 (Fe+2 I Fe+3 J! Jiusy Jiusa Jole Slo

233 - dalall oMl - by o> Gesud] Il ) acid & 40mI H2S04 Jlg ool e 10ml ade ol *
cplo 3le gl cads o 0¥ ¢ ity be oy o
. Filter funnel Jb ddasi oyl Gy i

KSCN lede g of « wash elass ¢ Wiy Jolxall o basg 5308 allayy § J13u391 @5 g3l aSls ca s *
e Jasy a s9elli) (fe Jlasao ¢ Jds el ool alla p3d | Jolall ¢
. i y90¥l als «lisa color less ool oS 131

cad Eodad il Lad yidd e dudad ¢ 0yalaig zinic amalgam Jl e palses bag o3l *
led @l fe JI JS Jin S flask J! 398 zeere Juisd 3ald I Jutlo o 2flask ya!
adadll g 1505 Lgdsy Bl Olousg agaadl ¢ @aadll flask JI 28
.acid & anon J! =e dal> Llgudl

titration Jasu e>yu9 (H3PO4 -acid ) J! oo SWI gadl *
i 7y e titration J! ddee o3 ¢ 3l 0909 yilay las Lo | indicator J! swcws oMl
. Odgall Zadas gl agaadl Zyday fyuaeyg

C sl Jo e o218 oM Ll Byg god Bs




s JUl )Sis L eal *

1 Mfe+2 x Vfes2 = 6x( Mcr2o7 -2 x V cr207-2 )

2] moles of fe+* = total moles - moles of fe+2

=6( M*V)cr07-2 = (M*V)fe+?2

(zinic amalgam ) e s Al o Lyl 2da
Zinic amalgam - Johuns reductor

Indicator for EXP is diphenyl amine




II. EXPERIMENTAL PROCEDURE

(a) Determination of chromium in a soluble chromic salt:

Chromic salts are oxidized to dichromate by boiling with an excess of a
persulphate solution in the presence of a little AgNOs. The dichromate resulted
is determined by adding an excess of a standard ferrus solution and titration of
the excess of Fe** with standard K,Cr,0.

1. Weigh out accurately about 0.5 g of the provided chromic salt, and dissolve it
in about 30 mL of distilled water. Add about 5 mL of 0.IM AgNOjzsolution,
followed by 10 mL of 10% solution of ammonium persulfate. Boil the liquid
gently for 20 minutes. Cool and dilute to 100 mL in a volumetric flask

2. Pipet 10 mL of the above solution into a 250 mL conical flask, add 10 mL of
the standard ferrous ammonium sulfate solution, 40 mL of IM H,SO,, 2-4
drops of diphenylamine indicator and 3-5 mL of syrupy phosphoric acid.
Titrate the excess ferrous ion with the standard K,Cr,O;. Duplicate the
titration. Calculate the percentage of chromium in the sample

(b) Determination of Fe** and Fe’* ina mixture

1- Determination of Fe** in the mixture
Pipet 10 mL of the provided mixture and add about 10 mL of IM H,SO, into
a conical flask. Add 2-4 drops of diphenylamine indicator and about 5 mL of
phosphoric acid (H;POy). Titrate with the standard K,Cr,0; solution until the
color changes to violet-blue. Repeat the titration and calculate the amount of
iron (II) in a liter of mixture.

Cr2073, + 6Fe** + 14H — o 2Cr* + 6Fe* + TH20

2- Determination of Fe** in the mixture

2.1.Preparation of the Johnes reductor (Zinc amalgam)
Into 250 mL conical flask, cover about 10 g of pure zinc (20-30 mesh) with 2
percent-mercuric chloride solution (about 10 mL). The mixture is stirred
vigorously for about 5 minutes, and the solution is decanted off. Wash the zinc
amalgam with distilled water 3-4 times by decantation.




2.2.Reduction procedure:

Add 10 mL of the unknown mixture and about 40 mL of IM H>SO; on the
amalgamated zinc granules. Insert a funnel in the neck of the flask and boil the
solution until the yellow color has disappeared entirely, this confirms that all
Fe'* has been reduced to Fe**,

To check the complete reduction of Fe**, one drop of the solution is added to
a drop of NH4CNS on a porcelain tile.
No pink color should appear.

When the solution has become colorless cool it thoroughly underthe tap, wash
the drops of liquid from the funnel into the flask. Insert a piece of glass wool
(cotton wool as an alternative) into the funnel and filter the solution into a
large conical flask (500 mL).

Wash the original flask, funnel and the glass wool several times with distilled
water. Add about 5 mL of syrupy H;POy4 and 2-4 drops of diphenylamine
indicator; titrate with the standard H»Cr,O7 as in procedure (b1) above.




EXPERIMENT (8)
REDOX TITRATIONS (DICHROMATE TITRATIONS)

Name: Group NO.:

111 DATA Unknown momboer = 5

(b) Determination of Fe** and Fe** in a mixture

Molarity of K2Cr207...... c-.0.2..am

b.1) Determination of Fe®* in the mixture

Trial 1 Trial2

Volume of unknown .00 + 0-0R3ML| .00 2 o.0RmL

o Volume of K,Cr,0O,

-

12,00 * 0. o0bmL VAo 2 o-0BwmL

Average vol. of K2Cr207........ 4% . ml.....

b.2) Determination of Fe>* in the mixture

Volume of unknown . o0 = o.0% mL

as ¢e| Volume of K,Cr,0 3.20 + 0-05 mu

Weight of Fe”* ..8..0a2%....g/ L Weight of Fe* = es:emgea g/ L

mass of Zinc . 1@:3B06 = orool g

zn HCJ
Instructor's Signature
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IV. CALCULATIONS

b. Determination of Fe** and Fe* in a mixture

b.1 Determination of Fe?* in the mixture

2

- Molar conc. of Fe** (mol/L) = @w)wj ¢ (mxv) -

Meerz * 1o 65 002 x11.95 . 043 Y Mol
1o 1o
) Lol + Moy = B4t
- Weight of Fe** (g/L) = et N
£s
mol of Fet3 _ mas s 55-% % ort439 - 'T_}_
AN ASS mass . 5. 0089 o/l o F;L
Molayity x U % Mo oz mass v

b.2 Determination of Fe* in the mixture

. 3 +2 mouL
- Moles of Fe?" in the mixture = moL of Fe '~ = =
o 1Yy3Yy # glo = mol of Fe¥?
loco
mole of fet2 s 1.U3YU x Lo oL

- Moles of Fe*" and Fe** in the mixture =

& mol <y, 02 © - mob:) of mixture ; mole o & i xtvye
v lg-l *L - = L F g ¥ —_
b % (c:aoz, ® 0 moL o e _ \,%%1,\ *\03
- Moles of Fe*" in the mixture =
-y
Molay Cone. of Fe*g - mol = B *0 - ©.0l% wol /L
U W) \o % o3
- Molar conc. of Fe** (mol/L) =
+ 2
mole of vnixtvye = ymole of Fe+3 + mole of Fe
- -
mole of Fe¥2 = . 5%Y xlx® _ 1.y3Y 21022 LB x10 oL
Weight of Fe** (g/L) =
mole of Fe¥3 . m
M 41 O0.0% x 55.85 = o318 3/t
Molay % Man = = of Fet?2

\YJ




V. QUESTIONS

Q1) What is the role of HsPO, in determination of Fe® by titration with
K,Cr,0,?

to decrese the difuclt poriutial & that malse the change in color more clearly.

Q2) Can you determine iron ores using K,Cr,0?

Yes, Fe +2 can be determine dirictly by titrat with K2Cr207 .
Fe +2 can be determinded by changenow

Fe+2 & all the solut by K2Cr207 .
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EXPERIMENT (9):
Complexometric titration ( titration with EDTA )

« Complex 420 Jasyg ;9231 030l aoal do> 555 W EDTA I -
analyte J! g9 titrant J! o= ion JI owo metal Jl o 095

- EDTA has tetra protic acid  (4H e =y )
- EDTA : Ethylen Diamine Tetra Acetic acid

Dissociation constant <ol <S4 ;

Kafor1TH — Ka=10-3 _5 A
dols 10 \oep o) g > (85 ) B o

Zns2 ,Mg+2, Casz  : Jzo, (+2) <y ( metal) Gase ¢l 2o Jelozy EDTA JI-

.Zn2 YV Il olus by EDTA J MRV I Ghss 15l -

(Mzns2 *Vzne2) = (Mepta* Vienra ) sdsleo Zudad )16
v~

®

v~ v
A. standardization of EDTA .
end point : moles zn+2 = moles epta
WAV 2% Mzm2 * V zns2.= M epta * V epta

5
cgl“‘f) Acago 3 1omlL 7? Buret
Y0

(B)determination of water hardness .

moles ca+2 + moles mg+2 = moles eota
»2 Moles cax2 +|moles mgr2|= M epTa * V1 epta

@.&)fd Tv et 00

2] adding 1ml of 5.0 M NaOH will react with Mg +2 to precipitate it is as
Mg(OH)z2 ,then we have only Ca+2 (end point) .

1] end point :

E Ha o= N 3
7 ol Ay b Nadd 215579

moles eoTa
M ebta * V2 epta

moles Ca+2
moles Ca+

e

9

ot ,u,“ I g AU Wb ~a B0y s S, Wy

Pt Yl S matt g

3] moles Mg+2 = moles ebta - moles ca+2 *
AN AAAANINNS
(Mmg2 * Vimgrz ) = ( Mepta *Veota ) - (Mcas2 *Vcas2 )
wAAWWA
kUL'U\) Qr KUl“\Jz_)

$ . . P »
o9y ¢ S0 5,5 iotbn gl pots

zZnS0, -1 \.0
NI Y3y P bR

zine Su\fate




A L) of CaCO 1
gl ey 0 g GEPTAMGY) Bf Cabls Py (A

Yoo

Mo water hard less. ves water hardles.

ppm from Ca+ * M.m CaCQOsz = =Wl yudl ssa>all a8l water hardness
M.m Ca+2

M.m ( ZnS04.7H20) = 287.97

161.97 + (7%18) = 287.97
(18*7) Jol wie sl o W) (ZnS04) I Mmool 13] *

- Ethylendiamine tetra acetic acid ( EDTA)
(& @o sgaall 3151 Jlgplall <)

. “ c o'g—iL]"q y)
ho-o-< 2 . /g\\,_— Qo

) N — Moy, — N \
Ho -0 — iy W~ gool

- the usefulness of EDTA as a titrant is due to the presence of four or six atoms which are
available for coordination to a metal cation .
in such a way that stable five membered rings are produced .

. acidity k3 PH . stable
(n-4)
MY complex
W4 ionization 4 PH L4 stable
u§ PH W reaction slightly

- EDTA has four acid dissociation constants , PKa1 =2.0 ,PKaz2=2.7 ,
PKasz =6.2, PKas=10.3 .

PKa1 & PKaz : for two strongly acidic protons .
PKas & PKas : for two weakly acidic protons.
disodiom sall of EQTA - e,_;;)ﬂl_o’u&?ﬁ-’

- EDTA forms stable ,W@oluble 1:1 chelates with polyvalent metal ions .

n+ 2 (n-4)+ +

M + |HY |———= MY + 2H




n-4
- ionization of MY complex depend upon the PH of solution so lowering the
PH decrease the stability of complex .
also increasing PH of reaction tend to form slightly .

- soluble metallic hydroxide is enhanced : n-4 - 4-
MYn + nOH —— M(OH)n +Y

and this depend on KSP for M(OH)a
- for that reasones, it is advisable to do the reaction in a buffer medium .

- indicators : organic dyes that form colored chellates with total ions which must
be weake , that chelate formed by the metal with EDTA .

most of these indicators possess acid - base indicator porperties .
(depend on PH value)

examples of indicators : - Murexide
- Eriochrome black T .

- the acidic proton of the sulfonic acid group dissociates in the PH- range
of interest 7-12.

- the formula of the Eriochrome black T indicator can be written as (H2 Ind).

two protons g oy

- the color of the indicator changes as follows :

at PH < 6.3 : H2Ind has red color.
2-

at 7 < PH <11 : HInd has blue color.
3=

aly P 11% : Ind  has orange color.

wine red E—— dcep blue —_— oran?c

CHaind ] == [ Hnd T 22— (d ]

4l +H

ph L 6:3 < pH< Il PH > 11.56

-at PH range ( 7-11) , the color of ECBT ( Eriochrome black T ) is blue,
but addition of metal ions . produces change in coior to red .

2+ 2- +
M + Hn - Min + H
blue red

Murexide indicator change color from pink to violet .




Calculations :

mlL
1 Mecarz = (Meota * Va2eota ) * 40.1 * 1000.ml
10.pmf 1L
mbL
2] Mwmgez = M(Vi-V2)eota * 243 * 100010
10 o 1L
3] Mzn2 = (mass of ZnS04.7H20 \ M.m )

0.1

4 Meota = Mzsz * Vzoe2

V epTA
wL
5] Mcarz = (M*Vz2)eora * 40.12g  * 1000 mg

() ppm

50 pnl 1 mol Pz

6] Mwmgr2 = Meoman* (V2-Vi)eota * 243g * 1000 = () ppm

50 ml T ml

%%
co mL D ikl

7] Total water hardness = (M*Vz2) eora  * 100.1 *1000 =( ) ppm

50 ml




Q.1: A 20 ml of EDTA was titrated with 45 mlof 0.05M Zn+2. D Gudas
what is the milarity of this EDTA solution ??

2Zoml gpTA ——* MeptA = 7!}

21

M* Veagrpg = M #U 242 U 25®* o @B bl
Mezn® = 00D Mm
M * Z/mL " 90b % YD mL
}«{ 20
MEDTA = o0-12B M ¢ ©@.113 m

Q.2: A0.5 g sample contains both Ca +2 ( 40.08 g\mole ) and Mg +2
(24.3 g\ mole ) was titrated with 60 ml of 0.01 M EDTA with

the presence of NaOH .
find the percentages of Ca+2 and Mg+2.(g\g)

@) Total mol EDRPTA = M AU = ©-01 # bo * lo’a - 6 *lo—\ mol of ENTA
-4
@ mole of ca* = wmole of EDTH 2 6% lo yaol
@ mass of Ca’t - .n *#M.m R & .,(.(o"" m/ i Yo.08 9
ol

= O-O?.—H g OF qu—*

i
@ % Caz+ = mass of Co"* x* loo 70 = 0024 9 * leo a/o

-5 g

mass ofF sample

zx

= V‘% 70 of ca

@ 79 ,447+2 = loo % = ’/ﬂ qu-\- = loo ‘70 - Y-3 ’/0
= 94B.2 %




Weigh accurately about 0.60-0.70 g of A.R. Zinc sulfate (ZnSO4.7H,0).
Dissolve in distilled water and transfer quantitatively into a 100 mL
volumetric flask. Complete the volume to the mark using distilled water.
Pipet 10 mL of ZnSOj, solution into a titration flask and add 5 mL of
ammonia-ammonium chloride buffer solution followed by 5-6 drops
Eriochrome black T indicator.

Titrate with about 0.01 M EDTA solution until the color changes from
wine red through purple to pure blue. Repeat the titration three times and
calculate the exact molarity of the EDTA solution.

Determination of water hardness

Pipet 50 mL of tap water into a conical flask. Add 2 mL of
ammoniaammonium chloride buffer solution and 5-6 drops of
Eriochrome black-T indicator.

Titrate with the standard EDTA solution until the color changes from
wine red to pure blue. This titration determines the sum of calcium and
magnesium (V,), repeat one more time.

Pipet another 50 mL of the tap water into a titration flask. Add 1 mL of
5.0 M NaOH to precipitate the Mg** ions as Mg(OH).. Then add 5-6 drops
murexide indicator.

Titrate until the color changes from pink to purple. This titration

determines the calcium only (V). The volume corresponding to
magnesium is (V; — V,). Repeat the titration one more time.

Calculate the calcium and magnesium content in ppm. Calculate
the total water hardness as mg CaCOs/L.

Determination of the concentration of calcium and magnesium in an
unknown solution:




II. EXPERIMENTAL PROCEDURE

A.  Standardization of about 0.01M EDTA solution with a standard zinc
sulfate solution:

1. Pipet 10 mL of your unknown solution into a conical flask. Add about 25
mL distilled water, 2 mL of ammonia-ammonium chloride buffer and 5-
6 drops of the Eriochrome black-T indicator. Titrate with the standard
EDTA solution until the color changes from wine red to pure blue. Repeat
one more time.

2. Pipet another 10 mL of your unknown solution into.a conical flask. Add
about 25 mL distilled water, 1 mL of 5 M NaOH and 5-6 drops murexide
indicator. Titrate with the standard EDTA solution until the color changes
from pink to purple. Repeat the titration one more time.

Calculate the concentration of calcium and magnesium in your unknown
solution in ppm.




eQTh

EXPERIMENT (9)
COMPLEXOMETRIC TITRATIONS (TITRATIONS WITH EDTA)

Name: Group NO.:

111 DATA

Standardization of about 0.01M EDTA

Weight of ZnSO4.7H,0 ....ooovvviiiiiieee g
Trial 1 Trial 2 Trial 3
Volume of ZnS0O,.7H,0O
Volume of EDTA
Average vol. of EDTA................. mL Molar conc. EDTA.................... mol/L
Determination of water hardness
Volume of H,O Volume of EDTA Note

Trial 1 (V1)

Trial2(vy) | L |

Trial 1 (V2)

Trial 2 (V2) In present of NaOH
Averg. V1= Averg. V2 =
Conc. of CaCOs.....ccooviiieeeeie e mg/L
Determination of the concentration of Ca and Mg in an unknown solution

Volume of unknown | Volume of EDTA Note

Trial 1 (V1) 10.0OmL * .01 W00 mL & 0,065

Trial2(V1) 1060 mL * /0 1 I SowLs 0.00|

Trial 1 (V2) | 10 00mL « oo

F-00 mL * 005

Trial 2 (V2) In present of NaOH

1l0.v0mL * 0,01 &. 60 mL> ©.05
Averg. V1=, 2 SN TR AVErg. V2 = 60l
ppmCa.......... BV T b3 g eceeees ppmMg.....a3.59.4..... Y ECTR

EDTA = 002 m Instructor’s Signature

un. k= 13
47




IV. CALCULATIONS

o Part I1.A. (Standardization of about 0.01M EDTA solution)

- Molar conc. of Zn* (mol / L)

- Molar Conc. of EDTA (mol / L)

o Part 11.B. (Determination of water hardness)

- Conc. of Ca (ppm)

- Conc. of Mg (ppm)

- Total water hardness, as mg CaCO; /L

o Part 11.C. (Determination of the conc. of Ca and Mg in an unknown solution)

- Conc.of Ca (ppm) (s v) . - (mxv) o

. M * Va2 Lo % 6. # il
M2t 2 ——— . ©9:© 3/‘6/! 002 ol M

Ca = =

J/VCC‘J\L"- _TU *}0}3/

=
4R Conc. of Mg (ppm) o ma
000t mer 0089 Z T2

1L 1 mob Tj

~ =& 48

= %¥13F. 63 ppwm




+Z

Mole Mg & mole C:: = (M*M)
EQTAH
= o
Mole M3+L = &M *\J)EQTA mole  cea
= MmxV - om %V = M (Um0 )
: 0.073 *( .Y - 6-&> x o3
- 1.2 xl0™" mol of ij'”'
CER %l ~3
Conec. CDF MCO LPP\M) = -+ Z‘{.B * (O
1o *10—3

= 4I3ILYF -,a(-fol = ZAZB .Y PP ™




EXPERIMENT (10 ) :
Determination of unknown Bases by standardized HCL .

( 8Ly)

Constituents in sample Relation between V ph.ph &V BCG

1] NaOH Vphph = VBCG

moles NaOH =M HCL x VBCG
moles NaOH =M HCL x V ph.ph

Yo o L
2] Na2C03 Vphph = 1/2 VBCG

moles Na2C03 =M HCL x V ph.ph
moles Na2C03 =M HCL x1/2V BCG

o
3] NaHCO3 Vphph=0 ; VBCG>0

moles NaHCO3 = M HCL xV BCG

5

Fon
4] NaOH , Na2C03 Vphph > 1/2VBCG

moles NaOH = moles Na2C03 =MHCLx ( VBCG - Vph.ph )
moles NaOH + moles Na2CO3 =M HCL x V ph.ph

5] Na2CO3 , NaHCO3 V ph.ph < 1/2 VBCG

moles Na2C03 = M HCL x V ph.ph
moles Na2CO3 + moles NaHC0O3 = MHCL x (V BCG - Vph.ph)

S e 3 etasSe— B SN
Ma oW
E N7 Coz
s I b ) G Nalcos 3
ol elolud L)l ¢ Loy




- 3lyd Badas

Q.1:A 0.2 g base was titrated with 0.3 M HCL . It required 25ml to reach ph.ph
end point and required 50ml to reach the BCG end point .
Find the components]and moles of this base ??

hase 2 MNazCo =z

21 moles

nlt/az(.a_g
™M base = ©°2Z | @ 0.3 M el
Yohoph = BEwL VRgeca = Seo mi
Vaca = % N prph | — MaxCos B NV VY AN
g _n
B moles pay Cozpm = Mg * U,
i ph.ph

03%26%* it

1000 .7(

+:5 & (0_3

n

= 6.00FT% wmolL of wNa,CO3

®.®

Q.2 : Which of the following gives off the results of the titratiin of sodium hydrogen
( NaHCO3) carbonates with hydrochloric acid ( HCL ) . The first number is the
Volume required to reach ph.ph end point and the second number indicates
the volume required to reach BCG end point .

A) 25,25 B) 0,25 C) 17,25 D) 28 , 50 E) 25, 50
Ph-ph ,BCG
ph-ﬂb‘ 2 o 5 Vg > o e W Py BN @

Vphpr < 1/2 Vpcq e sy (®




I. EXPERIMENTAL PROCEDURE

a)  Standardation of hydrochloric acid against sodium carbonate

1. Weight out four 0.2 g sodium carbonate sample by difference from the
weighing bottle (to avoid absorption of moisture) into 250 mL flasks and
dissolve each of them in 50-100 mL of distilled water.

2. Add 2-3 drops of phenolphthalein indicator to each of the titration flask, and
then titrate with the HCI solution until the solution changes from red to
colorless. Calculate the molarity of the HCI solution, repeat one more time.

Na:CO_; +HCl —» NaHCO; + NaCl

b) Determination of the composition of the unknown

1. Weight out four 0.20-0.21 g samples by difference from the weighing bottle
into 250 mL flasks and dissolve each of them in 50-100 mL of distilled
water. Titrate the first two samples with HCI using bromocresol green
indicator and the second two samples using phenolphthalein indicator. Use
the data in Table (1) to determine the composition of the unknown, and then
calculate the percentage of each component in the unknown.




EXPERIMENT (10)
DETERMINATION OF UNKNOWN BASES BY STANDARDIZED HCI

Name: Group NO.:

11 DATA

a) Standardation of hydrochloric acid against sodium carbonate

Trial 1 Trial2 Trial 3

Weight of Na,COs, g

Volume of HCI, mL

Molar Conc. HCI, mol/L

Average molar conc. of HCI ....................

b) Determination of the composition of the unknown

Phph BCG

Trial1 | Trial2 | Average | Trial 1 | Trial2 | Average

Volume, mL

Wt. of unknown

The first component of the unknown is

The second component of the unknown is

Instructor's Signature

51




1. CALCULATIONS

- Molar conc. of HCI (mol / L)

- Percentage of the first component

- Percentage of the second component

52




- IV, QUESTIONS

Q1) If a basic unknown solution was titrated with Phenolphthalein and need 20ml
and when it titrated with bromocresol green needs 40ml, the unknown will
consist of which type of basic material?

Q2) where you can find the mix of these basic materials in the environments?

53
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