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1 Techniques and Measurements

Name: .Dina’a Khaled . Mavi.Jeamée  Section ...... L. ...

B (O 15 12) 41 01 & 1| AR S Date ..o

Pre-Laboratory Questions

1. A metal sphere weighing 15.45 g is added to 21.27 mL water in a
graduated cylinder. The water level rises to 24.78 mL. Calculate the

density of the metal.
)rl/\i U"’lvu’ﬂf \J .S,DM‘ (’\}M(r -@zL’“‘lg“L‘KZ’?:gS\nﬁ

L\Qcﬁlml,

ul;k[' j V1 c".k}

Joluw ¢

2. An empty beaker weighs 32.4257 g. A 10.00 mL sample of unknown
liquid is transferred to the beaker. The total mass of the beaker and
liqguid sample was 40.1825 g. Calculate the density of the unknown
liquid.

s L. o 2 A OB S FRNUST 568.9..

...@igws\\»ﬂ..w..w&,....ﬁ;......c,&.fﬂ.s;@.f..’?)'.m.f{g.e... e LTI

V¥ AL B 00 S

3. A term that is easily confused with density is specific gravity. What is

meant by specific gravity? What are the units of specific gravity?

SRLGYL gy
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1 Techniques and Measurements

Name: ...,

Lab. Instructor ...........................

Results and Calculation

Section .......

Datgf............ SR .....\

A. Determination of the Density of Pure Liquid

Trial (1) Trial (2)
Mass of beaker 30 B 20§ 300 350g
Mass of beaker + water W02 008 w0 F By
Mass of water q .8 30y q .4 3+90y
Volume of water (D mL | 0 mL
Temperature of water ) Hoc 25 g
Density N g{&’/glmL D A43  gimL
Average density //M O .9905 g/mL

Handbook density

ID number of unknown liquid

Mass of beaker

30 .8 5 1oig

Mass of beaker + unknown
liquid

L0 .0 <r0.0 g

H 0.0 5409

Mass of unknown liquid QQ B ooig QA .Lt00 g
Volume of unknown liquid 40 mL 10 mL
Density of unknown liquid 091l _g/mL 0.97 g/mL

/




B. Density of Solutions

Trial (1) Trial (2)
Mass of beaker g 9 ¥
Volume of solution mL mL
Mass of beaker + solution g g B
]
!
Mass of solution g g
Temperature of solution °C °C
|
Density of solution g/mL g/mL
/"C, Density of Solids
S
Trial (1) Trial (2)
Mass of beaker EO.65+909 20 idhed
Mass of beaker + solid pieces £3 .83+, 65 7Y+ |
Mass of solid pieces 3.9+ 9 5oy .90
Initial water level in the graduated Lo mL o M |
cylinder
Final water level in the graduated 5 !' mL g mL
: cylinder
| Volume of solid pieces 1 mL v mL
Density of the solid substance 348 g/m/L/ 2 .47 g/mL

/




I

[

Questions:

What error would be introduced into the density of the metal pellets if
you had not shaken the pellets to remove adhering air bubbles? Would

the density be too high or too low?

N

The density of diamond is 3.51 glcm® and the density of lead is

11.3 glem® If equal masses of diamond and lead were

transferred to equal volumes of water in graduated cylinders,

which graduated

reading? Explain.

cylinder would have the highest volume
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Pre-Laboratory Questions

What are alums? Give examples other than potassium alum.

. ; 0 .

Almw Gr .. & Clecss. A. he .dm/ﬁ%f,. fonsl §.\.“;.§jﬁ. Ladowble. saik
A *\N 'p"'{ .j.«f/./l.(xf—?.i'v.‘. o ;{w’]"ﬂ. ;V.\.\.ﬁ Rk M' ,IVTH(,((.DH.)Z . IJZ()> ..... M ; .’.\.' AN VA L«"{,»? &e LZ_\rJV\
. e zlr.r.‘?‘;%/.»{'iaz" e ul [V AT < el 4 . e SO

2 What are the hydrates? Give few examples of metal salt hydrates.
4 .tj.dﬁaf.{. LS. G Larmpannd.. thed has e shalhzed.. I:’Qm g lous Solibion
w.'i,Hn..w‘-ﬁﬁﬂé{(—y..bﬁ.nmd...»(.C.\.If.f’.m.mmk@u\i@;...C.ﬂ.n}siqm{.é.(. Lo, e C ! skl
T&"'L&Lj. Lz \A.lc«( . -‘Qﬁ . .‘{“.\({@a.v‘x.‘; jl’:i.;)if.’\. ) Mﬁ«L‘r@ ( j../ll S LSy s .C-VL- SOE, 5 5[4 20
. QQH?AEV@LQ’ﬁ;%—.&QH...L.m.@/n&.'(...yg}yU’... e .../‘.\/.'cié,...H.Q.\.QH..O...@',.@..& cod eyl

i ¢ S st ¢ ﬁ‘f"ip o-.&vlo_’:f
Potassium ferric alum has the formula: KFe(SO,), .xH,0. A sample of” :
1.26 g of this alum was heated in a cruciblezto get a consgfmt mass.

) 2. 8F
The mass of the anhydrous salt produced (KFe(SQO,), ) was 0.72g.
Calculate the value "x" in the formula of the alum.
#oole o H,0 = @,TE?EL ~0. 03

mass .-?a’g'...w.cd’t/f.??..i.:l..6...-—;-..9;.».—."?'.:(;...;..Q:-.).B..‘f“.i.(.” ..... St heltesillassis w2\
i’”??.).e...?ﬁﬁ&.ﬂ.h.‘:f}.(iﬁ’).%r{.r;&. WQ;&,LJ)’(\D_AS”‘*M ...................
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T 1 1= N Section ..........

Lab, INSrHEOF ccoere v v onemmmmmen s enspsmmonszsesns Date

Results and Calculations

A. Potassium Alum:

Mass of empty crucible (m4)

\B . #3400b

Mass of crucible and the alum (m,)

S0 F 6o

Mass of crucible and anhydrous salt (ms)

\4.30 i'()\b\g

Mass of alum (m; — my)

| .03+

Mass of anhydrous salt (m3; —my)

e gﬂr tO‘Oé

Mass of water lost upon heating (m; — mg)

D& o.0Ng |

Number of moles of water lost upon heating 2 "

—5g | 0-9% mol|

7o 723k |

1 KA Aot =t -2

Number of moles of anhydrous salt( KAC\I@O“)z )- /r:,s‘& 1 9 72410 mol |
|

Percentage of water of crystallization, by mass

o =N

B A

The value 'X" in the formula, (number of moles of water

of crystallization / number of moles of anhydrous salt)
#H nmole  of ), &

Vdes =W

|
|
|
|
i
l
{
|
|
j

4 wéle :é{ Vil vj(}i,",u( /




B. Unknown Hydrate:

Unknown number: oo
“J"[Cu;.ﬁ ;42 crwlble L'WT Li)

\ D ;1‘1109\ e

Mass of crucible and the hydrate (mj) \q .7 5¢0.0lg
Mass of crucible and anhydrous salt (mg) Y. )
Mass of giihydrgli€ salt (mg—m) | 02 5.9l
Mass of water lost upon heating (ms — mg) AT ¢ ,gb
Percentage of water of crystallization, by mass A G R
A% g
5- Y

et




QUESTIONS:

i
1. What is the effect on the calculated value of "x" if the dehydration of the
alum is not complete

L 7[ d&hxﬂdm‘.[‘@;ﬂ 0T s, iJ""lp’&?H& Tk G .S wf.:«’a““éf" A S&\é

LD Hrades. A LC? Al X LQC)\E.C.Y.C’:M.Q) .....................
)(;;ﬁ#f Md( ?:Z rL‘

5% 4 Ni SOy
2. A student heated 1.40 g of hydrated nickel(ll) sulfate in a crucible to get

0.77 g of anhydrous salt. What is the formula of the salt? (show your
work)

el MO\ =V 0 F2 op 62g 2 B0k Q- & 1

s
L HEmole 2l f*“‘"‘jdf“"f z \’gf? PR A ol




3 The Empirical Formula of an Oxide

NAIMIG: s i e D it 5 5T Seolon .......40......\.....

Ll SRR . L 3 s v vmnbonrs v 05 73 bamemmets s Date ........... A . ...

Pre-Laboratory Questions

1. What is the mole and molar ma§s? What are the molar masses of
magnesium and atomic oxygen?
— Yoe mole s dee iumhfﬂ ﬁ[ajm(k’.éhb!kﬂéé Akt conlbajus. al
Mewuj molegul ey, wfofrmln < . L lihoi®r afv;.-.;
Ib. el(a.c.Hj ALYy Garhso. =07 ijqclms Hisloet: <= éﬂl?n&to
T"'\-{. easl@r... naass. ot asqpshmut .. L s, oh. GNE... Bag
SZ ﬁu’; Sy Snce CEPET...

2. When0.192 g ofﬁg@sphorus is burned, 0.440 g of a white oxide is obtained.
(a) Write a balanced chemical equation for the reaction of Phosphorus with
molecular oxygen based on this empirical formula. (b) Determine the =

empirical formula of the oxide.

....... L-{P—,;—»éOzA)ZPJ)ﬁ
B, . —OHED AL 9...&&1.z:.j...,f...#*f:?g%f_;{%..?.'..z.‘*
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................. 5\0155)905&)
).006t1 0-p061
(ZU { 3 L

ot g oy

P, ©,



AL

0.0

6 Q

3 The Empirical Formula of an Oxide

Results and Calculations

Mass of empty crucible (after first heating) v~

\9 75 2001 9

\ass of empty crucible (after second heating) - 7~

9.5 +po 9

‘1ass of empty crucible (average)

19. 15 + 009

W'l\
Mass of crucibleand Mg~ .. ,. fgq .45 +po9
Massof Mg w1, — W, 0.2 +oo\9
Moles of Mg Mg vy &.3X jo > mol
BZU .3 (%)

Mass of crucible and Mg-oxide (after first heating) w ;

'\ 4 5F +009

Mass of crucible and Mg-oxide (after second heating).

{a.55 +9019

Mass of crucible and Mg-oxide (average) ... 3

\4 .5€ +0.0/9

24
N 1g0) IR

SN’

Mass of Mg-oxide produced v, —, D .3\ *x0.08

Mass of oxygen gained (g ) = (M) =y - g Ol +0.09

Moles of oxygen s - 6 Y x 15> Mol

\5 .44

=mpirical formula of the oxide Me O
Aass percent of Mg in the ox1de %1) (Experimentally) L4 « ne %

_ __,n,}m “X joo J.

\ass percent of Mg in the de (xz) (calculated for GO %

~ercentage error = (Xp-x1)/x; X 100%_ )

=N 066 0.00%3




. s MG
,A oy %,\M-"\ L MASE | "~\

. ol
Mass Mg O
o

QUESTIONS:

1. If water had not been added to your initial product, what error in the

determined percentage of magnesium would have resulted (that is, if
part of the product has been magnesium nitride)?Explain.
ceodb e A el b ot ol ed. R et K Hae precla
wanldd. ke M &.. D masy 7 MO el e hineCr.

. ¥
. Pe""‘—ﬁ"‘—l‘c\.je s &é. : .h{qu\/a g assp . P mded... dg E‘%{/ ...........

b G55

......... “fa A :a/(/(. AT AR, . SR Ra< AL YA," A
/,4/1,3 ”’“17:7:5/qu\ B jaCircasé.

2. If large amount of magnesium oxide had been lost during the heating

T

of the crucible, would this have made the calculated %Mg in the

product too high or too low? Explain.

A\ E ! My Y. My = /Vi‘tjsv’f/uj‘(’
/\450\/;““;?//%@&

5\~/\ N\% .



: 4 Limiting Reactant

Pre-Laboratory Questions

1. NazP0O,4.12H,0 and BaCl,.2H,0 are examples of compounds known as
hydrates. What are the hydrates? Give other examples of hydrates.

L Ay gglw IS LA ok ?*H avch.. ‘h‘, 1“ & i:))}.f..!t!n(,r.l...ff. D v m(‘}‘i
..... ¢.tlz 4. *H’” AVl u.l"zlj....a‘».’.t.t.n L...:":".'.-».gf.ft’.....“.’.\.".\.\,w ‘“.‘C N A A A
........ ;;’?:LL;...( . b\‘” LB t%
o Y, = i Vs iy £\ F}
GBS i, i\/.’i"xC’Z__.H“)-}\zij’:)//.i\./—z.i ,/ Sf ,--J }lC il
.............................................................. .»«.»-.»:"/WV—W/

2. A mixture of 065 g BaCl,. 2H20 and 0.35 g Na;P0O,.12 H,0O was
dissolved in water. Which of the two reactants is the limiting reactant?

Calculate the mass of Ba3(PO4)2 precipitate formed

-
, i)

el .4. ,.).\.x.(s. L ..... 1.’. .{. //I“ A 1B A

. PR 2 . (i 8- * : : C t‘ CHL N )
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4 Limiting Reactant

Name: oo Section ...t

Lab. Instructor ..........coooveiii Date .....ccooviiiiin,

Results and Calculations

A. Precipitation of Ba;(PO,).:

Unknown Number: \ 5

75 u.l
Mass of salt mixture (m,) WL DA 9 "'
Mass of filter paper (m,) ouo 00| ol

Mass of filter paper and Bas(PO,), (m;)

|
B. Determination of the Limiting Reactant:

Limiting reactant in salt mixture s .13.4.C.L,. ...

Excess reactant in salt mixture is N, P

Mass of Ba3(PO,), precipitated (mz; — m,) 5.2 04
V.1.> 21 i

Number of moles of Ba(PO.), (n,) 2.66 v 1008

7ASLS

(a) If the limiting reactant is BaCl,. 2H,0 )

7 2314
Number of moles of BaCl,.2H,0 reacted (n,) [ 0984 10 moks
Mass of BaCl,.2H,0 reacted (my) 5. 131001 8
L X TR P

i
\ /
L




v
L30T
‘D) If the limiting reactant is Na;P0,.12H,0.
g 2 z & i
“umber of mole of NazPO,.12 H,0 reacted(n; ) moles
Wass of NazP0,.12H,0 reacted(ms) + 0019

Wass of salt mixture(m,)

[L90 0019

| ic) Mass percent calculation.

Mass of excess reactant . — vy .
_ | | . 03 x00l g
| Jepending on which reactant is the limiting reactant)
— \ass percentage of BaCl,.2H,0. in the mixture " #//2°” 13 %

p 9 = ﬂ iy T
— Mass percentage of NagPO,12H,0 in the mixture. 1 _° « (=> _ - %
—J . : 4 it

& Alob / .,.l} - » : ‘. ' )////,,
(\J«; 2N g

g
10l

AN




QUESTIONS:

1. Calculate the mass of Bas(POs), produced from the reaction of 0.8 |
Na;P0O,4.12H,0 with excess BaCl,.2H,0. What is the purpose of heatm

the mixture |n step 3 for 20 minutes? L Nl R (PO
2 Nay,POa BBo (Ll — ol + boy ;

- ol Yo, e, .8
.. @544 J/ :." \«*”A’Jﬁ*)ﬁﬁ._ ’Lﬁ /‘"g"”fw) e
; i e Lims| MNay PO3 )l
| W g mxh) ................ _ D A & B
\‘s,...‘.»..:;. st BTzl .ot .. f o TR ..

p"t L?p}i’c:_{’(i;'-* {;w.w\\k‘ts Se Psth “kﬂ L’;;v»\

b Sépar % bl ‘{— Bre sluylon A b &';‘\h v »\'\”;\ : w
2. What is the purpose eﬁ'vashmg the precipitate with hot water in step

How would the reported percentage of the excess reactant be affec
if the precipitate was not washed in 1 this step?
Na..colck.... Wz, o dne JB.. .. Adearsias Xl 00 WOASE A

1
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Determination of Acetic Acid in
Vinegar

R eT , S i Swa s s Section #.......... 40, .....

Lab. Instructor .........c.oviiiiiiiiianen. Dat¢’.................

Pre-Laboratory Questions

1. Why was the standard NaOH solution not prepared by calculating‘
N O reects the amount of solid NaOH needed for 100 mL of solution, weighing ¢
;\;&tx?&: i:c accurately, and making it up to exactly 100 ‘m'L. of total volume®
o &=~ bt comsel . Naeven .. N % .ﬂ.n;;;.ﬁx'.C.f..j,S. hanse
gt (s H...'k_ﬁ....M.CL.{«".Wiv;...'L.n....N“..OHA..;...go._},.:’j.;.ﬁ......\{\..&.é....L@?{....
e. .Y\pk..@?%p\%..;mm.;.@\/\. N TS 78 ;.m(.c,ww;.a.égr. s e e
2; Why not simply rinse the buret with éisti"ed water rather than the
solution to be used in it? ,
Yo aveith . bk Ahece s diskledd.. wator. 8

q(ramlmbu.v"ﬁlfxwm\\ |

. 8 Why does the volume of water addéa to potassium hydrogen
phthalate not have to be measured carefully?
Gtawy>t. ... e . clanil. needd . Yo ... caleulate.. Ao velsme
,J WA T2 SR LY S e ..‘mw.ﬁ.fw.l;.. P LrestanCc. i -»l.
K HP.. . Ra. Lok dlac.. Cnd poinb....thcen. . bhe. . val
oA ../.‘4}..@.!4....W.-(_....V.LMJL.—.[.A'{’.‘.(...Mmb?wﬁ..ﬁé...%&?/ﬁ&..zﬂl

Savte. 1 KHP G Gory purey/
,5{0‘1’5\4”!“ CM@M‘)( bj (\/;o\\/\.crg-\w‘)/f'i\&( V"»:':"\u\y.,,(
/

v



.},\\.& N oY
A\
5 Determination of Acetic Acid in
; Vinegar
|
5 M. Section .........ccoooviiiiin.
20 Instructor ... Date ...,

Results and Calculations

g = A. Standardization of NaOH Solution
s
? : ;
: Trial (1) Trial (11)
: 4_ Mzass of flask + KHP 56 45 ;g&@) g
Wass of Flask 26 .36 * g.é’)g
\zss of KHP , 0.14 . +00g J T —— T
Molar mass of KHP 204 .1T g/mol Lo4. 12 g/mol.
. - ~H
Woles of KHP A.30x \p mol| 9.30x)0 mol
izl volume of NaOH 85 mL o5 mL
-
“nal volume of NaOH g .5 mL 16. L mL
Woles of NaOH .30 x 10" mol 7 ﬂhlox)oﬂ'q mol
\»” B & Sy 4
| Mcizrity of NaOH OHTL g2 M O A= M
“‘ - V% v
:‘A,M\w-:-'age Molarity of NaOH yd %W’ M
L b (Hol g

e

MN, 5 My Vy B
M, 45 = %@Ox‘ut 0
Aa = \ Lll i tO“

¢




B. Mass percent of acetic acid in

vinegar.

Trial (1) Trial (I1)
Volume of vinegar ] O -00 mL 10.00
Initial volume of NaOH e mL) R 2
Ve o 6 ' .
Final volume of NaOH 30-2 mL g o
Volume of NaOH used Os L vp. [
Average Molarity of NaOH, From Part A: .5 o M
Moles of NaOH used V- R\ 10 Tmel| LAl xp3
([Moles of CH,COOH in vinegar / | il
\ X 10 mo ' gr
Reacted with the NaOH XWO\ LA
L :
Molarity of CH;COOH in vinegar Ao~ M =T
D AR L Q‘k w4
Average molarity of acetic acid in vinegar ’ S r?m
SMRECS
Molar Mass of acetic acid, CH;COOH 60.0 g
\090% w ) \o2° 9 3
Ma,sﬁ_sd_of CH3;COOH pet liter of vinegar A=
= MO - mas s We s
Mass of CH;COOH per 100 g of vmegar —
(assume that vinegar has a d ity of 1. 00 g/mL) S ]
Mass percent acetic acj I'in vinegar YR
Mgy ok L (,’}’ A0S il 24 Sin g gas Y 100 /.
W= 1000w s iwp . £ dlemdbys o2
’/,‘1/\/[6&‘;‘5 = “9}. Di \‘?\:‘ ¥ | 3 0 -
L9200 - T




QUESTIONS:

Calculate the percent error would have been in a titration that used
26.65 mL of a solution if a bubble with a volume of 0.30 mL had
been swept out of the tip during the titration. |
pifCCw\u«av”wQ——‘-}—q—“)(:JOJY‘—*\..\“\7~

N

il

If a solution is diluted, the sajnﬁﬁ'ﬁ/r;lber of moles of reagent is still
present. Hence, it is possible to calculate a new volume or a new
molarity from a known greater molarity. The equation is: MV, =
M,V,. If you wish to make 500 mL of a 0.20 M solution of a reagent

from 1.5 M solution, how much of the latter solution would you use?
By, WNAE* AT Y &

N\
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& The Neutralizing Capacity of
Antacid Tablets

1 = e e s Seglion......4.....\... &

Lab. Instructor ..o Date ......ccocvvviii N

Pre-Laboratory Questions

3. Why we do not use strong bases as active ingredients of antacid
tablet?

>L’/ e ) e 4 % (;£ 'y \ofn \ ) 4 .‘ 5 Y.
lare j." ........ R = I S (ANEEY .u»j. el . M o D a5 8%, ,% S W
SNy .. ;’ ER S R, - g =Y i d \. el
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@ The Neutralizing Capacity of
Antacid Tablets

NaME: Section ...l

Lab. Instructor ..o Date ........coovcmen .

Results and Calculations

Name of antacid tablet: ..............

gredients:.............occcooeeeeeei e ineren LD

Trial (1) Trial (1)

Mass of antacid sample \20 x0od 0. 10 +04G

/olume of 0.150 M_HCI 5y
solution WL
Moles of HCI (used to Xoy YA Ik - o3

dissolve antacid ) \0 o 0 o mol o Mol
nitial buret reading _, } AT lﬁL . 7 0. -~

=inal buret reading ARl SR il

Wi

/olume of NaOH added 5.3 mL $.¢ mL

Woles of NaOH (used to
“irate the excess acid )

Y -
FX 10 mol “4.% X110 Mol

) 4

73X 1% Mol

Moles of excess HCI ( D 34— ol |

Woles of HCl(needed to
“=utralize the antacid tablet)
“zutralizing capacity of
_antacid

{3 ¥ 1o mol| §€.5% £ {0 Mol

mol HCl/g |0 ¢ 314 mol HCl/g

%verage (mol HCl/g antacid) P 0231 mol HCl/g antacid




QUESTIONS:

1. Assume the concentration of stomach acid is 0.10M and ™
neutralizing capacity of the acid is 0.011mol/g. Calculate the volums
of stomach acid needed to neutralize 1.0 g antacid tablet.

B ' =t \J
S e |
A anPt g, 040 i . 0. DY

\V*:‘HL

o 0.0M L

2. A student dissolves 0.353 g sample of antacid in 40.00 mL of 0.141
M HCI solution, then back-titrated to the end-point with 8.92 mL of
0.203 M NaOH solution.

a) Calculate number of moles of acid in the original 40.00 mL of HCI?
i b . HCL e N ... AN i
A N 0 A AT

V00D

.................................................................................................

-

,.w-‘; ‘.§ ! é \w‘i L)‘Lp ,‘."’;"/":;:

o R - 1 5

b) How many moles of base were used in the back-titration of excess

HCI?
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7 Vitamin C Analysis

T R ool 1 ) 4~ SR Section...............NC..

D RSIAIBIET .. ooovi vo i ooy s ewemmssis i des Date

Pre-Laboratory Questions

1. Explain why cooked fruits and vegetables have lower vitamin C

content than fresh fruits and vegetables.

. L
- NS | i Ae
DCCaw s St trting, ba@hlwattr, Solmble Wyl o,
R Tl pres AR, SSALAA W ol degrcclat i ndagrmy. 2Kide bon
/ !

2. What are the oxidizing agents in this experiment?

What will be the cglor change of the starch indicator that indicates

W)

the end of the titration in this experiment?

Ef{f;g}%’} . .[’;}" Q?j}ﬁ. e AL .‘f?é’.‘e st tinanhas.aslald

4. Vitamin C is an},acid (ascorbic acid) and a reducing agent. Which
property is utilizéd.for-this énalysis in this experiment?

p=Re &u@/’; B, eI I e iies SRR St
= If 29.57 ml of a vegetable juice contains 35% of the recommended
daily allowance of vitamin C (equal to 60 mg). How many milliliters of
the vegetable juice will provide 100% of the recommended daily
allowance?
........ /}ifﬂs
R T L it RO
2.5 el KL W80 L BT )




7 Vitamin C Analysis

Name: ..o Section ...

Lab. Instructor ..........oovvieiii Date #............. 0 .

Results and Calculations

Trial (1) Trial (I1)
Mass of sample )\ﬂt D9\g 0 - e~ g
Volume of 0.01 M KIO; added 250 p0ML | J¢loy Mo
Moles of 105 added o> moI 025 £ 0 TN

D U)( 18]
Moles of |5 generated, total 7 moll » 25/
0 2} -

Initial buret reading (.0 :0. rmL 5.2
Final buret reading Lol o ML a . ”'ﬂL
Volume of 0.04 M Na,S,0; added 2.@omL | LR o
Molar concentration of Na,S,0; 0. 0+ mol/L p .04

N A AA ‘\) B

Moles of S,0;° added

\,//\

Moles of I3 reduced by 8203

Moles of I3 reduced by CeHgosE

‘\7

Moles of Cngoe in sample

Mass of CGHBOG in sample
7} b

Mass percent of CeHgOsg irfr sample - ag .2 % A6y

Average percent of C¢HgOg in sample ; 4%. 9%




QUESTIONS:

1. A 25.0 mL volume of 0.010 M KIOs, containing an excess of K, is
added to a 0.246 g sample of a lemon solution containing vitamin C.
The red brown solution, caused by the presence of excess s, is

titrated to a colorless starch end point with 10.7 mL of 0.100 M
N32$203.

a. How many moles of KIO; were added to the lemon solution?

c. How many moles of |5 reacted with the 0. 100 M Na28203 in the

S : -
L. ~>,5‘ Y 4t / 4 S .i ,L e S e }I

1 ' tltratlon'?

d. How many moles of I;” had reacted with the vitamin C in the
| lemon sample?




2. If the blue color does not appear when the starch solution is adoss
during the titration, should you continue titrating or discard the sampie™
Explain.

L . i y 1 - N
.C.l.iS. Cax. . . Ehg.. . s mfle L C TE Ly Dhae (Co)sy

4
1]
AP Rear Enis. oo, gk thefre, IS L.\..b....*‘:.; ...... . .. Bl
e = Y. )= vy AV | 3 . 5 /
Lot Yok e MR ... 1% .Li & yf;.f: LYY R £t ol .
'?7‘(/ o e dEadia L LAl lflt_.;,c Sex vvv{’ le o

P

/-/,



8 Bleach Analysis

=y - . SATHEE £3501 = e £ e £ Section

..................................... Pate ...... Q0 ... \,......
Pre-Laboratory Questions

1. Write balanced equation(s) for the reactions involved in standardization
of sodium thiosulfate. ?
Q

Y AP “ B ¥
NI Y SN, N A AT T
...... L0y o L,

2. In today’s chemical analysis of bleach solution, what substance is

oxidized by the hypochlorite ion?

Lo oy \ L (R~ N ke Caciteb e cle S SRS e e
. % v el L )
i =MD S Pete
D Tine Ny ! )! |

3. What are the formulas of sodium thiosulfate and hypochlorite ion?

4. Does sodium thiosulfate serve as an oxidizing agent or as a reducing
agent? What does sodium thiosulfate oxidize or (reduce)?

@ Vlch .G by, . O) Jda
FL 23 - =5 o
;/i,.r‘s(n(‘.l'"”}zj

1 E..z:&cfim.,(ﬁ.j.. R AN 2 o Wy N oxsffinds i e mmh =3




8 Bleach Analysis

NaME: oo Sectig...............\ %

Lab. Instructor ..o Date

Results and Calculations

A. Standardization of thiosulfate solution:

Trial(l) Trial(ll)
Volume of 0.010 M w Y g y
K,Cr,0- solution S REOFmLy” L+ 0
Initial buret reading 109 +9.0rmL 25
Final buret reading i A+ 0. 2/mL 40,2
Volume of Na,S,0; \ i% \W .4
solution ¢y M SabroomL
” A - =
Eucmrbgr o; moles of TS x10 ' mol 2.5 X 10
21 2NF 7
. Number of moles of . ; (.5 x 10} V.S X Jo
‘ ; ,/")/Na28203 i b % % ? ] mol
| Molarity of Na,S,0; 3. 193 il 010 b
PP A7
Average molarity of 0.100
Na28203




B. Analysis of bleach solution:

Trial(l)

Trial(ll)

Volume of bleach
solution

Al

a [ < 0l
l SeU-Yl Ml

mL

Initial buret reading VX - AED 0 imL mL
Final buret reading "CE < 6 +pplmL 353 =09 |
P meorNa,S,0; 2  FroomL & Y ro.2 mL

solution

Number of moles of

¥ ¥ N
3-4% 10 el

' ] v 4 mol
N823203 oxidized 'VV\ b .
. , =i k “
Number of moles of Y250 %0 A5y o0 |
CIO reduced - L W e 2 X 10 mo

Molarity of diluted 0.0l 7Y M 0.0l 8 M

oleach solution

Molarity of original 0. 34yh M O+ 3&(¢ M

dleach solution i

Average molarity of . % B

ariginal bleach solution - M
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QUESTIONS:

fo0 VO 10
G s e

(2

A 10.0 mL bleach sample is diluted to 100 mL in a volumetric flask. &

R

25 mL of this solution is analyzed according to the procedure in s
experiment. If 11.3 mL of 0.30 M Na,S,0; is needed to reach

stoichiometric point, calculate the mass percent of NaClO in the origina
sample? (Assume the density of bleach solution is 1.084 g/mif.

..... T g 51

; ;)45‘)')\ g :%xgq)/))mj ..... ,'
............................ “"\()QQ

............................................................................................

&

i |—

VLY RN % }

TR Y W -5
HoAend - 6 Vo X 10— - 0 60

L&

N 1L.5¢ 372

ijr I Cj

g aldd = 9u.g g MNallD
il 7 3 . =
\ vl (‘; a-E )

L 2a) o 0.06F8 £ 10 = 0632 M

i\_s = s A
(0824 9

N
P
1/

'0":”" & . 1 f&,)("‘ll;?*')( 'f";f’”’/

10 =
’ L

4

b C/ 8P 9 . .

-




Q Molar Mass of a Volatile Liquid

PlamER L Rl Danteson lilnh or 4 Sectidn ........;c... Nl

Lab. Instructor ............................... Date ......... G

Pre-Laboratory Questions

1. Dumas method assumes the gas behaves ideally, in general,
when gases behave ideally?

» \ ~ L . y TN b AN Wy ;b
....................................................................................

2. The vapor from an unknown volatile liquid occupies a 269 mL

Erlenmeyer flask at 98.7 °C and 748 torr. The mass of vapor is
0.791g. ““1 B ‘w)m the

- S e
a) How many moles of vapor are presenf7 BET B e )Y
Dy i ‘ S i K Al ;"'{.L,v 7 )ﬁ Clbme i
I T e T B & e g o \J\g; ¥ b
«{.‘?‘.,: .g )cir.ﬁf (llla -'... &LLJ’ .:-._ \é 66[ !’X &ng Vn.—.;.“.... e
\;: ,') 0 U
SATITRRESS W A, 5 Ao A S
b) What is the molar mass of the volatile liquid?
L O St
A g TG | G A | . . ; G
»\(L Rl e ;’.Lf*-"...lfl.#f Q)sﬁﬁﬁﬁ"f’l\’S‘j/wa(
h” 20N f SSlue..
c) What is the density of vapor at STP?
i' (&t i &\}fé( ( } ° L\...
- oy L 4
V2 . K. x) }\Fi 5 ) D»th_k; . rxz (JZ\‘ L ] A ‘L .
e : };/ ...............................................
- 5 TR L/ o] p
14 1’ ; i § @ Li i’g /%fw’f &L ‘fﬁ% X D g (“e%, ol




9 Molar Mass of a Volatile Liquid

Nepmeohil watar.a0, walkylyEon (o gl Sectiond........... AR ...

Lab. Instructor ................oo Date

Results and Calculations

Trial (1) Trial (I1)
Boiling point of water Wo + 0. § <
Atmospheric pressure RYZ3S mmHg mmi ‘
Mass of empty flask Fha o4l g
i e 1A P
Mass of condensed vapor \\& g
Volume of flask \?-D + oo mL
Boiling point of water LR OGS K
Atmospheric pressure Lioer Tatm
Volume of flask O, \F L
Gas constant (R) 0.0 32 8.314-Latm/mol. K~
Molar mass of unknown 70 2 < g/mol | g/me
Average molar mass g/
PV=nn RT tld | ) ]
| X 013z v vD- 022 _{:%i 36306 Sopfl> .

N2 o



QUESTIONS:

1. If the outside of the flask is not dried after vaporizing the liquid, will the

calculated molar mass be too high or too low? Explain.

LR nkeide ok e fladl s mok. dy k. abber, Cper ity
‘)‘L""Lf RN g 2 ‘ﬁS' . r),,@- § ‘ ig_{,.B.K. . Anaed, .(.d,;).).,c.i.e;éu&.ﬂ(. i AGE Lu‘&)g{)w = //[\ e

2. Consider the following data: Mass of condensed vapor = 0.495 g at 98

°C and 745 mm Hg occupies_127 mL. What is the molar mass of the

““““" Q o) b - i Lg‘.ﬂl
liquid? T = R ) =231y P FHS vl y_aT

= e L Ll SY .

y

e DWji:} M 9 ] E, )
i~ i ;oL .




10 Thermochemistry and Hess’s Law

Pre-Laboratory Questions

1. What is the definition of the joule in terms of the basic S| units?

w = .

“’V’MIJD\’
2. In a calorimeter calibration experiment, a sampe of 51.203 g of water
at 55.2 °C is added to a calorimeter containing 49.783 g of water at
23.“5‘ °C. After stirring and waiting for the system to equilibrate, the
final temperature reached is 37.6 °C. Calculate the calorimeter

constant.
C@MV,”& ('chwfﬁ . “[Uwf
NAT O . LS, 1)1, o - e ~ A .
b1 TQSJ .m..%(%}  NEZVEE A ST AR S ¥ @ﬂ;{\u L0350 090G x(ié 155
23305 ‘l“\.ﬁsu\vr Akl s e b T e®
3. Give chemical equations for the reactions that will occur durlng this
Experiment ) \
Bl o .—)H WG >/"’c6}é’f€:«[‘1©

4. The acids and bases to be used in this experiment are classified as
strong acids or bases. Use your textbook to find what is meant by the
word strong in this context.

C;".}(’%\‘i‘v;%m,}(é(




10 Thermochemistry and Hess’s Law

2 03 PPN | )11 L /e S, SeClon  f cviiris iidiiinis N

LA S GO s st sr b s 5 o ool Dated. ... ......... VESEE

Results and Calculations

A. Determination of a Calorimeter Constant.

Trial (1) Trial (I

Mass (or volume) of cold water 5. 0+p0l0

Temperature of cold water W.. ‘:C

Mass (or volume) of hot water 1R2.04. /9
Temperature of hot water 2; i

Final temperature reached 29 °Cl
Temperature change, AT o water) |4 °C
Temperature change, AT ot waten 7 u °C |
Calorimeter constant (C) %7.8 J/°C
Average value of calorimeter constant EV,//‘ =l . &




B. Heat of Acid/Base Reactions

Trial (1)

Trial (l)
(If time permits)

Volume of 2 M NaOH used

mL

Initial temperature of NaOH

°C

| Volume of 2 M HCI used

mL

| Initial temperature of HCI

OC-

' Final temperature reached

oC’ *

Total mass of (volume) of

mixture

g

Temperature change, AT

Average value of the JI'C |
Calorimeter constant (C) _4‘
Heat flow (q)* Ly ) o J |
Moles of NaOH A . A5 mol mol
Moles of HCI reacted mol mol |
Moles of water produced ). o5 mol mol
AH* 0&496 kJ/mol H,O kJ/mol H,O
' Average value of AH " kJ/mol H,O
Literature value of AH ~ & kJ/mol H,O

* Assume density of solution = 1.0 g/mL and specific heat of solution =

4.07 Jig.°C

; et | :
-y 7\ = " 3 Z
"‘%‘ = I cabpim 0t €y

\ b

— JoO ¥\ D 3 x > e > 6 X S
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Z
MR U e ol —= T 10T B2

Questions:

1.  What effect on the calculated calorimeter constant would be observec

if the calorimeter cup were made of conducting material (such as

metal) rather than plastic foam? /’CL
— 4 ! - HOe ik
\.*\&\.\\\\u\C‘fL 3R ....(‘.“’.,‘.;H%,.:\..“.’... Lc,,,,w -‘Q\ CFl o oo
U ;\_{
Lé‘[\."’ /"v_‘j a3 e %C lv{'-trQ& 1‘«\—,,-1; C y < d
"“‘9"'{:'('&7,@ ey w\ﬂ( Ry A hng\/.&. v e LH@ c_ub“ 5 =
[~ &
‘.Cg Aev f;_ ,{,_‘( C = ;A\ C“(a&}r\\w,& e

2. Why is water typically used as the heat-absorbing liquid =
calorimeter?

& R‘)q(qw' 1&,\5@‘&3%% S{?fi\;l”/’(. Wagd?. vomch.. &

& coneyentlon . M. -(iw.-ﬂfj)l kv = AR LN SR &L

,///

e

3. Given that AH for the reaction: NH; + HClI — NH,CI, =
-12.4_kJ/mol and the measured value of AH for the NaOH/HCE
reaction is -55.8 kJ, use Hess”s law to calculate AH for the reaction: |

NaOH + NH,Cl — NaCl + NH3 + H,0
O WO e (L O MR T B
e, D)»\ A NGD 2 o.a.Cl. s » CJAAHL =R LN
ﬁig;@z‘éﬁ“ Z /v//;f]i»/L(_f’/ s = -z b W/
b W — akCull o A{D s = os. 8 KTH

NHEeCl o N+ Het

Na OH+ Ul — 5 pact 1,0 ¢




11 Molar Mass from Freezing Point
Depression

Narme: e s SUESe o " RIS Section ...

Lab. Instructor ... Date

Pre-Laboratory Questions

3. Define what we mean by the colligative property

"«"J\. 2. 5’ gf‘.". { { R e R NS L S .'s:. ot TR o i/.) ERAf%e (.’./L.'La.@. Vi {ﬂg'“// - ’1{ RAWLY: P} AL i { T = R ff‘\f,f' G L

4. A 0.24367l§§[np1e of an unknown substance was dissolved in 20.0
mL of cyclohexane. The density of cyclohexane is 0.779 g/mL. The

freezing-point depression was 2.5 °C. Calculate the molar mass of the

unknown substance. [K; (cyclohexane) = 20.5 °C/m]




11 Molar Mass from Freezing Point
Depression

NaME: oo Section ...

Lab. Instructor ..., Date

Results and Calculations

(A) Freezing point of cyclohexane
Density of cyclohexane = 0.779 g/mL

Trial (1) Trial (II)

Volume of cyclohexane 10.0 ~p.0t Mk mL

Mass of cyclohexane 3. WY g g
il




Trial (1) | Trial (1)
Time (s} Temp.(°C) 1‘ Time (s) Temp.(°C)
0.5 e :( \
| 14° ( ’
). %
L ¥ -\}'(
15 o> 37
[ a.s”
%5 5
{.% T} .5«
5 75
L 7.5
S
6. J £ 3 |
. '
L Z .3
ZH5

i Freezing point of cyclohexane

Average value

|
|

B-Freezing point of solutions

Trial (1)

Mass of paper + solute

‘ Trial (1)
|

mL

Mass of paper

Mass of solute (my)

|
|
!
\ 0.




Trial (1)

Trial (I1)

Time (s)

Temp.(°C) | Time (s)

Temp.(°C)

Freezing point

of solution

(3 15 ‘°C[T‘Arial (H]

<5, °C [Trial ()]

Al 376450 °C 335,
Molar Mass 1S» Y “g/mol

Average value

bzt

A

Total mass of solute (m; + m,) | M_:jjx \(~ g
; N\ 2




QUESTIONS:
1.

. o q
wzal .‘v"Y’.V:".L Wl TAS S .}.‘.t\. o L b U ST .SDE\L.Y";—. v i\{.L vEe i Cama o

;TP”H‘{’T’E\AM

Lu:x.ic\lamy

What would be the effect of each of the following on the calculated

molar mass of the solute?

a) Some cyclohexane evaporated while the freezing point of pure

cyclohexane was being measured.
[

g[S e < ) 6 TR ‘t\“‘*l{d(‘z‘\’*} _;‘;‘_,,‘y‘:_‘c: S W

O 5 . 2N O

Iy 1 ot golves

b) Some cyclohexane evaporated after the solute was added.

c) A foreign solute was already present in the cyclohexane.

d) The thermometer is not calibrated correctly. It gives a temperature

that is 1.5 °C too low at all temperatures.

i\;} { ; (P 3 f\
)



12 Solubility Rules: Solubilities
within a Family

172 1 O e Section ..o g
Lab. Instructor ..., Date ........ 488 . ... \..... L

Pre-Laboratory Questions

1. Give the names and symbols of the alkaline earth metals that you will
encounter in this experiment.
ﬂfbﬁﬁyu4lmM@.nfyqﬁ.“f“.f;JCJleHLHCTég ?’~50”{V1F‘5h4mb%\ Sy

gl
; Pt;a:tah.u.\.q il N ... LUND ...

2. What is the general electron configuration of the alkaline earth Metals

Me o fre] 3s
Vol ” 9] i lvv )
and lead? Lo (A, Bs?

& g Pkl ¥
lhkalive g Pl K| B L] B
[ 2 } NA B, i o 7 v . 4
Leadd o [ Xo) 6888 sdiba o [on il 6t
/ 54 3 S

3. Compare the formulas of the oxides formed by the alkaline earth
metals with those of lead.

€& ) .‘f e earth, Lebals ﬁ—j ..... 4'?'.’:‘. O ....................................................
Teigract Db{:)l ...................................................................

4. Give general formulas for the following compounds with alkaline earth
metals or lead: "

(el BnliEde .10 AR O o PEBE NN L0 e LD
(b) A carbonate.....,\)\.(.Q,..
(c) Achromate ...... IVBaen 1 v i ol Riaiite feannst

(d) An oxalate ........ /\/f\(liQ,,t ......................



12 Solubility Rules: Solubilities
within a Family

NAMIE: oovevnennn e s
Lab. INStrUCION .. ovoiiieiaeee e

Results and Calculations

Record the color and amount (large, small, traces, none) of precipitates.

Mg(NO;), | Ca(NOs): Sr(NO3), Ba(NOs). Pb(NO;).

- -
" - “
|




Questions: | B 1

1. What trends in the solubility’s of the compounds of the alkaline
earth metals can be concluded?

AS ‘[L\e QL@M(Q RV VYA ‘QC}’“ ‘)( “}L“‘& (f"'/Dij F ﬂ./l S, O é‘f {L.L( (”(1‘_;(—
‘él""’ ‘fotﬂbrhfﬂj "’"ﬁLJ d@(#‘i‘vy&

2. (a) Compare the solubility’s of the lead compounds with those of
the alkaline earth metals. How are the solubility’s similar, and
how do they differ?

(b) As you have seen, lead can form the same kinds of compounds as
the alkaline earth metals. Nevertheless, the solubility’s may differ

| markedly. Give a convincing reason.

................................................................................................



13 Solubility Product Constant and
Common lon Effect

N4 1 1= TRV SPR TR PRSP PRTITE Sectiop”.........ccoven... ..
Lab. INStrUCLOr ... cvnieieeiie e Dat€ .......... 48

Pre-Laboratory Questions

1. Write the mass action expression for these slightly soluble salt

equilibria:

5 cuse SCEg wStE@) o Kes(0o

b) ALSis) = 2A’(ag) + 35 (aq),
, g

c) BaSOss) = Ba’'(ag) + S0.% (aq), Ksp = [m\ } {) 4

3
. &Y T -
d) Sr(POs)2(s) = 3Sr**(ag) + 2P0 (ag), Ksp= (Sy ) (P Jy }

2. Calculate the molar solubility and the solubility (in g/L) of PbCly, |
(K foerCI2-16x10) PbCly—=py  70CI

} 1

‘r(‘ i AN ""N g 4 | -
) Jp 7 \ . 7% {
W zr‘ L & l / f 9 : fv 42 R ®, L2

\’yj/] /’/

_ s et S L L iu.; (i ‘éj( ¥ ) e o) \ 7 tv@[L

. § - (l*
\,C@i‘m-.q;kwl.‘:' \u‘j < 0. 117‘ '3_1_2« A ’*\‘}2"" i ‘ ‘)’ é, \ )/L
el b(
3 Calculate the molar_solubility of PbCL in the presence of 0.10 M NaCl, «

[ — ‘—"'"“ 1 :;'— 5 ! o
(Koo for PbCl, = 1.6x10°). AL o= plil SIS L ;
Il 7 (" 2 ¢ . = z ) A AN = = § Wi vusl
ﬁf),—.«.(ﬁb&é‘cll) ......... L,PtL ,W ........ '
x ‘, . - e/ 5 Y i = )_’
A {X\.._}:ji& ..... "‘....s'.'.;‘.; ............. v\ iR LW \;&)Cwa ’Té = ‘.j J ) N\

““‘”“‘?“””ﬂ ’f_*““! /I. — et S5lub .‘Lﬁwj’ L ?1’?‘——{-"3?;?],’@,
Leb “y=1'5 1 19 f - = - v = ==+ "12317%:1‘.:"7[2

Y e T

A s )_m.‘ il .

1 - | ¥ b ) :) w,,\; i
o = 1.6 KXo A |




13

Common lon Effect

Results Calculations

A- Molar solubility and Ksp for Ca(OH),

Concentration of standard HCI solution used = D .95 mol/L

Solubility Product Constant and

Trial 1 Trial 2
Initial buret reading B > - AL mL
Final buret reading 3 }«S‘J,i:,uﬂml' mL
Volume of standard HCI added * (:‘Sﬁy yr,nL mL
Moles of HCI added \ . 33y Mol mol
Y Moles of OH in saturated Ca(OH), solution RS s mol mol
Volume of saturated Ca(OH), solution titrated 15 0 o) mL mL
[OH] at equilibrium o=y » _p5g moliL mol/L
[Ca®] at equilibrium 5. 026 MoliL mol/L
Molar solubility of Ca(OH), p o 026 moliL mol/L
Average molar solubility of Ca(OH)Z D .06 ¢ mol/L
Average solubility of Ca(OH), " - A0\ | a7 g/l
Kep Of Ca(OH), 344 FD-@
( ”—:,.»9 a1+ 2ol (\.



B- Solubility of Ca(OH); in the Presence of Ca**

Concentration of standard HCI solution used = - - 2% mol/L

Trial 1 Trial 2
Initial buret reading SUN +onei |[—FKS ,ﬁ}\”mL mL
Final buret reading €S e, o B5. Frosml mL
Volume of standard HCI added T Mo 28Rip 0 mL mL
Moles of HCI added Y e’ ) Vi, mol mol
Moles of OH" in saturated Ca(OH),/Ca* . N mol | _ mol
[~ 1o

solution 6-5°> "¢
Volume of saturated Ca(OH),/Ca** solution 764 p.of ML mL
titrated
[OH] at equilibrium P e mol/L
[Ca®"] at equilibrium —;, " mollL mol/L

\3 Molar solubility of Ca(OH); in 5. olb3 mol/L mol/L

,\\C A N . [P 2
2" | ca(OH),/Ca*" solution
Average solubility of Ca(OH), in~ M ket I Q g/L
.08
Ca(OH),/Ca*" solution VoS STl
Average molar solubility of Ca(OH), in =4 mol/L
3 | A

Ca(OH),/Ca“" solution e




QUESTIONS:

1. A saturated solution of Ca(OH), is prepared by adding enough
Ca(OH),) to distilled pre-boiled water, the solution is then filtered to
remove any insoluble amount of Ca(OH),.

a) Why pre-boiled water is used to prepare the saturated solution
of Ca(OH),?
\">)ciwuak~f&ei

\’:L

b) If some solid Ca(OH), remained after filtratidh, how would it
= affects the calculated values of molar soflddbility of Ca(OH),
7~ andthe Ky forCa(OH),? 4 &
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2. How did the added CaCl, affect the molar_solubility of Ca(OH),?
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Explain.

:\;”""*"“'5{47"'éi»'lliéf\'(ihn'lr;“}im[{;;w') R R

3. Calculate the molar solubility of Ca(OH), in 0.10 M NaOH solution. Use
the value of K, obtained in part A Bidn e e~
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