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Techniques and Measurements

Lab. lnstructor

Pre-Laboratory Questions

1. A metal sphere weighing 1545_9 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.

+t* val.-trr.<...o*..-rp.h.+rs.=!ldk".r.'){ns.[e/'.1..;....?.?.,1.?...-.,L.1.,.T7.....;....3....51....,r

.cle.,^5if.'1....s..rr".'t.*;l:.....=;. ..d.t...\2.'15-.9*,h.S'..' 3'1.r,-.t.

!nt.:.r.*. *#
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

liquid sample was 40.1825 g. Calculate the density of the unknown

liquid.

..oss =l ,i[';f,T:2.*.q.,.t.0?.*...x.3,?.:l]15.7.....:..7.*J .5.6S...3._.. .....

otL,iIy..-*...Y!LfiJl''+'.....f,l.r,,.l;ly,=.W1.\i..E

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?

..5 Prcit.r:c g/rv'U ...;. ..E{e,*si.fr*
.....rgrlfff ..elc*s.ih1 .lrt.ni.f. L%

1



1 Techniques and Measurements

Name: Section

Lab. lnstructor Date

Results and Galculation

A. Determination of the Density of Pure Liquid

Trial (1) Trial (2)

Mass of beaker 5',J :& t* t*'dl 30 . a':+,0-rlg

Mass of beaker + water rl l}.? L: A,'fol q 0 '1 f:t"ts.*n

Mass of water q " 8 ?r-$"i! q 
' 
cl }-.''og

Volume of water lS mL rC mL

Temperature of water LLI 
OC a iI o/^

/*) \J

Density y) 3lL--ant 0 .'1'1 3 g/ml

Average density
4r 

s-$io5 g/ml

Handbook density o-tr4?o& g/ml

.tl'.iI :!!{r

lD number of unknown liquid

Mass of beaker 3r-E Stoijg 30" 6 J,_o.rig

Mass of beaker + unknown
ti uid

u1$ -0 ?'r:r^ol g -t CI .0 5tidr
Mass of unknown liquid q @ie'is c1 - Lt il.ot g

Volume of unknown liquid 40 mL t0 mL

Density of unknown liquid ,J tl L )glytt e-q L s/ml



B. Density of Solutions

ftl Density of Solids

Trial (1) Trial (2)

Mass of beaker

Volume of solution

Mass of beaker + solution

Mass of solution

Temperature of solution

Density of solution

Trial (1) Trial (2)

Mass of beaker 6 O ,6 Sta.ore 60-65tod
Mass of beaker + solid pieces &i .83 y 0.ots 6 5 -n quu?r,

Mass of solid pieces 3. iD , o-0, e $-r +t-B

lnitial water level in the graduated

cylinder

Final water level in the graduated

cylinder
SL mL r.AmL

JL-

Volume of solid pieces

Density of the solid substance 3,il8 st^\



Questions:

1 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?

..r:....,,.'1{....+i-*,.rt...vr:*1....'.+-1-.'.1.f:..".....!h*..6riir'.i.i.*..i.i.'::'.;:....5*.D!'.irt..h.r-.....{ rn'"'

2. The density of diamond is 3.51 g/cm3 and the density of lead is

11.3 g/cm3 lf equal masses of diamond and lead were

transferred to equal volumes of water in graduated cylinders,

which graduated cylinder would have the highest volume

reading? Explain.

..'|.,....l'..},4i.:":.....'.'''j'.'.'...|i...1...i....=.-.-..

i-[

\j '-* l



nrB I'I'le l

Formula of a Hydrate

Section

-ab. lnstructor Date

P re- Labo rato ry Ques ti o n s

" What are alums? Give examples other than potassium alum.

.AJ*.*r..art..a,.Clo.Ss..'d-...lry.ritub,,i,p.*.s.i.lt # ..q+.d.p.ob.{e....r-tL-

+.,X*..tr-.h{. r.err.*r*..\. $o.*n.r.^..(.N'.,vll 6te*)r.,.x.ArO} ....lrt..,.;Lri u6;t."a ccir{rq-)
'....a.\n.u..*l.eiLtr,,.t';.q.yr.... 2....... -

,/

2 What are the hydrates? Give few examples of metal salt hydrates.

d.u1.ctr*tt..iJ..a. lamf.,wnA...+h*+...[tcr.s .cry.sl:c,.lli.zeu(..{ir,,^.afi!.+ut 5 io\-*l.,rn
willn..rr.**kLy..be*.*;...*.o...1r.,..*,,let,*r.L..*-nlaq,u+.q|.'.r*t...+.q"*q. c,--.11L I

akLL1..{.a,,-I*-.b<....4.y:ttrr.\lJrl.r^...**&"(....s,t1:s...r*r...Cu.5Qn.,5,.i,JrO

)'{..4e.frf"rbwLvn,Lrrn...^**/&1. r*ft^+:Nr^€zVj?i-9tJ1.O...*,,:..&c*,r,lc,i)-
r Potassium ferric atum has the rcffifta: KFe(so+) 2.xH2o.A sample ,f*F"'*nd,

1.26 g of this alum was heated in a crucible to get a constant mass.

The mass of the anhydrous satt produced i,ifJtro n3';;" o.7zs.
Calculate the value "x" in the formula of the alum.

,-. J,.)) .*...*.nW.t..t.,-2,0. .-..fl.,.7..L...=.g..ki.:).. ..2!":.:.':'u1? = u# :0' o3 ^

= n, n) e. . d, o-.*h1.d**i. . : 2*L- . . . ; . .2.,. L.'r . .\ . 8. . . 

l. * .:.t.
'L b!

W ^o 
[c.* ], ,anlag6]Yir*<

lz



2 Formula of a Hydrate

Name: ... Section

Lab. lnstructor Date

Results and Galculations

A. Potassium Alum:

Mass of empty crucible (m1) \? "? 3roPt

Mass of crucible and the alum (m2) t q .16t0'qg

Mass of crucible and anhydrous salt (m3) \q-i0 st).b19

Mass of alum (mz - mr) t - 03tit
Mass of anhydrous salt (ma - mr) o.*w00
Mass of water lost upon heating (mz - ms)

DT6.i.o.0\g
Number of moles of water lost upon heating '): ,-J"t-

,t\ ?t-tt k \8 b -CI3 mot

Number of moles of anhydrous salt'( KA($Oa)z), /h, --,
L56 .LRv)

-?
L "'L{ 10 mol

Percentage of water of cryst-allization, by mass-';L=y->^.f 
16t/.

qt-\ - tL o/o

The value 'x" in the formula, (number of qglgg-gfuatgr
of crystallization / number of mofes,of pnhydrous salt)q ,^ol( 4 ktD

\ 1-cr = \fu

4 ,-to\e d.tnn,y.ll*,5



B. Unknown Hydrate:
[Jnknown number:

'. i o--: r ,$ c,r-'d,;b)<- L* u)

fdass of crucible and the hydrate (m5)

ll/lass of crucible and anhydrous salt (m5)

lf,,'lass of #hydrCdf salt tng- rn-l

Itr4ass of water lost upon heating(ms - m6)

Percentage of waterof crys@

^nJ* ^t

\ % . "+'1t 0'01 I

\q"?5c.f/"ols

tq"'32 g

I-03 *.o,olg

d .L{ 3 t0.0tg

'\I-1'l %



QUESTIONS:
f" t -..
)

l

1. What is the effect on the calculated value of "x" if the dehydration of the

alum is not complete

*...n.tit..zil.al..t 1

2. A student heated 1.40 s "rnrJ*;lr.-lii?Hate in a crucibre to ser
g.77..g of anhydrous salt. what is the formula of the sart? (show your

work)

.ran.+*r. * trg ..:...L:1.?..-'.p.'?7..*t)..62.9..2.**otz =- 0- t:

#npt< zt irtii,^,,y,;* ; *.1 K rol: ;;l I"

-:-->



3 The Empirical Formula of an Oxide

Name:

Lab. lnstructor

P re-Laboratory Questions

1. What is the mole and molar ma.ss? What are the molar masses of

magnesium and atomic oxYgen?

..411rrq..u,ti*cut.e.t.-.*{*r*"....r,rilr '.6+$...t1".n^c*wbq{,.#....ni-r;)
in ..<x.L.Llx... l1-g .:G.rb*;..=.1 L.*- A.u:egactri:'. hah.,l,',.l.$.6'0.?**.'o .'.'- ..-

)
){.L,+--..Ao1.rr*..y.u.tg;ss..t..a*,b*u^p,(...q$. U.e .ry.qs(.o{..sne-..pro-

\ r'-
\ 44*. . . .t,^bt .h,rc< -f*#r.

2. When 0.192 g of phosphorus is burned, 0.!495 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 tfe

empirical formula of the oxide.



t_\

(

;\

3 The Empirical Formula of an Oxide

rrBr-r.rei .p.*+.'.f. ..l( hlrJ-. ..&.p.*...{.*n.rl section

*ab. lnstructor . Date

Results and Calculations
i*!ass of empty cryglb_lg_(after first heating) M {
Uass of empty crucible (after second heating) ,-" ,1

i-'llass of empty crucible (average) M 
r

i*'!lass of crucible and Mg vvr 2.

i*'lass of Mg h," z -- .,-.\

1t*,1oles of Mg hz -v*\\./'-----*
*Z\ - s i'?.)

l'-'|lass of crucible and Mg-oxide (after first heating) *.t
i,,!ass of crucible and Mg-oxide (after second heating),^i

t*,lass of crucible and Mg-oxide (average) u,, ,
tJass of Mg-oxide produced *.3 *-r
i,,{ass of oxygen gained itr3 -,,..,,i * t ""*r" "'',) : ;-1,: he

i/oles of oxygen 'nr - ,:..

impirical formula of the oxide

r,'{ass percent of Mg in the oxide

rrtrass percent of Mg in the (x2) (calculated for
t,'{go) *
trercentage error = (Xz-xr )lx2 X 100o/o

t.

1

-t

o
f

.!!

\1 .T;go,ot 9

l1-t* "uo.r:i I

t1 .Ll, -Lo$9

tq ..i 5 !0,019

0.L rg.0le

8,3 x lo'' mol

I q .57 yoptg

I q .55 :9.01 I

\q.5(:o,.s)lg

D.3l go"ot9

0-l | :o'ds

6 .&1 1o 
r Mol

1) (Experimentally)

60 %

'4 n io6@€ 0'0083



t .,:'r s*Li -'

QUESTIONS:

1. lf 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.

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

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

product too high or too low? Explain.

,rLdl\ W C
cl

=ffi:

zl.'.orl. tU.;/.,.hi 
= ffiO

... ...Va gc.aw.ce. . ... .*!.e-cre ssg-]."j.. 
I

\.,r. 
^J\t

s.L+r1t...

'* c&,**l_"* c.i",{cfzc.s,-



Limiting Reactant

Name: Section

Lab. lnstructor Date

Pre-LaboratoU Questions

1. Na3Po4.12H2o and Bacl2.2H2o are examples of compounds known as

hydrates. what are the hydrates? Give other examples of hydrates.
;1.1;\r:*,.ti:...i.1...{r...(.Jr. r..titL.u,riiL..lJ,:rr-,.1...A..r.}...(.r.-.\rJ 1".<,.U.ii.rr,.l...lr. , ,-, dici f :,."1

-..-t..,.[7,1i......;.[.i.....\er.rr..,.iK/,j ...h.r,.u.r.,r{....::. it.i..ty:....*t,'.dg;.u,}ri.,\.(.,ria.l.*.1r,-,...{

. "r. .. '}. L- .. c.*:)s.Lcr tb..;.'&
'-.li,o*1J1.,.> .,.,.'....i:l"r.i. .L..\L.J.,,Lr.., ..).t.!.t i.....1..i.^tSt(..,\.5...) ..,..1? t I ,'),""".'r"'t"-""1" _-,-**,", .' ''(

2. A mixture ot1g,os g'Bacl2. zfio and__O.3s g Na3poa.12 H2o was
dissolved in water. Which of the two reactants is the limiting reactant?

calculate the mass of Ba3(poa)2 precipitate formed.
...1.1),r.('..1..a, .r..iri.r..5.,1.:)u...,..-..=,.-,../.1,:,1.t'!;t.)....f l- 1J,-.-/ r. ,,

: .a5*rrlqr.L;- ; *.**l*li:*ll.i:il ;' ;:.,r*;jfr; -=i -g n tt'1 i

.......g.?t.!l.?,,.,,,j........,,,..1,.,.:..:.,'i.-]....,i,,!.o.
',,.:.).r--t.5.1l..,.Pi),i..X...!--*::,.l,dr^*-.llr.:tS/-..-* 6.,L*+*j4$,lJ.l, - a, tt ti, L^.7,1

. :i-l ' t:t ':"t(.1: liii: .. 1.:: l jj":rll'1, " t+..f,t),
,;/"rK.(6 ;W:....1,,. /l* t.. ; 

,' L_. ., \ ,, __ 
t,

N,^g pCI{":""tc""'l't'''' t'o*''r1^'7 .'e aif"tuit. {-o

i*0i q t)*',',e 6o nQAJ.z ol-.--r, -: *-r.6 i !}-''
\ t*" .,\

:)"u +



Limiting Reactant

Name: Section

Lab. lnstructor

Results and Galculations

A. Precipitation of Ba3(PO4)2:

Unknown Number: \5

B. Determination of the Limiting Reactant:

Limiting reactant in salt mixture is .8.E,..(.1.u....

Excess reactant in salt mixture is ..&c1.,.P.?. nr ...

7-v: "l- '^'
(a) lf the limiting reactant is BaCl2. 2H2O i .A, ; t,t r,,1-,-,

n L X 1t+\.?- ,/
,/i,r'



r_ )l

] fr|a.1_
(b| lf the limiting reactant is Na3PO 4.12H2O.

tr rnnber of mole of Na3PO 4.12 H2O reacted(n3 )

hfiass of Na3PO 4.12H2O reacted(m5)

hfass of salt mixture(m1)

t{c) Mass percent calculation.

[*(ass of excess reactant v.u-\,. * ,/v1 Lr

Depending on which reactant is the limiting reactant)

i*lass percentage of BaCl2.2H2O. in the mixture ,-"! '',
!,,ii

inllass percentage of Na3PO41ZH2O in the

i-,: .- i--t t-
.. .-,-*.

.. ij )

i'j," \ !; ,-),



QUESTIONS:



Determination of Acetic Acid in
Vinegar

Name: Section

Lab. lnstructor Date

P re-LaboratoU Questio ns

1. Why was the standard NaOH solution not prepared by

,aoLr rLack the amount of solid NaOH needed for 100 mL of solution, weighing

wil-t r-caf (rl ^-^..--r^r.. --r -^r-:-^:+,,a 
{a ^-^a6,,4A11 n 

r'

r.aa --r\ al. al accurately, and making it up to exactly 100grl of total volunx

3. Why does the volume of water added to potassium hydrogen

phthalate not have to be measured carefully?

bC.c+*s.e....r../&. ..r,Lan!l:...net"L....h.'...c<^l.t 4ta.!.(....1+t(....uq!.*

&..*,u,I.*..,..|t"e...u.o.s.$..i,*.go{.I'tu.l,...1."..'l.f""...Pr.er.tvl.c.€.'..-q

K U P. ... .*,".. ..{r s.*a;f.. ... J'l*6. .. .7'"o}'' po'i'n"$" " "1!x"{'*" "' tx* "' kp-t

,1" lr-A.14....'.ttl... ^*zA (.0* .. iax**.b*.o.'.o.4 ..*a. les.. i$,

Sc^.ra<- | KHPfe.re.J P*'re)'
,-zt ,j

r(:/
4otsq'f tl,rr*lu..1< b) (Vrc1v.c1,,,,- I /tq s-iz\...v_,(
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\i u'\ ']- 
'+ '\

1)\1i i' 
- 
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Determination of Acetic Acid in
Vinegar

Results and Calculations

A. Standardization of NaOH Solution

Trial (l) Trial (ll)

It*iass of flask + KHP Z6.t 5 ro.Dl s I 0glg
%1 -?7

t*rass of Flask bG "1& E O,rtg b?,.0 6 + 0.olg

hiass of KHP ,. l(t *flPlg d.lq y2toto
[rolar mass of KHP Z0'l -'LL g/mot t*C+ - re g/mol

hi,oles of KHP t.'3c, \o-\ mol 7
--Ll

-3o x to mol

trrtrol volume of NaOH I .SS mL e1 .5 mL

;'nal volume of NaOH , .5 mL \6.L mL

hrtoes of NaOH ^ -.Llq.3, ( t0 mol 1-toxro'imol

ltunfc,arity of NaOH U\tL t @"w
a'""

: a\n:r {#" M

S-*r*ersgs Molarity of NaOH ' ft"Be'€ M
r) , \10 q

'frl,vt

/'i, n a. {J
A, * I

.<

LL

Ni, V.
Q$t,3'0 r

l)
-q

r0

{ \c

-vl



B. Mass percent of acetic acid in vinegar.

Trial (l) Trial (ll)

Volume of vinegar l0 .A0 mL l0- 00 I

lnitial volume of NaOH t6& mL
.f, ;

.- 3t* -? I
a'r.r -?

Final volume of NaOH 30.b mL H c. o I

Volume of NaOH used \'{. 6 mL \L\-"1 I

Average Molarity of NaOH, From Part A:
_Li

t.toEX tb 14

/.

Moles of NaOH used \ - q \ x r,, 
J 

mot f.qtxto-l
$ Moles of CHgCOOH in vinegar

Reacted with the NaOH
-j

\.q\{10
C,, \(\

mol
-3t.q 7 xto I

Molarity of CH3COOH in vinegar f,ffir M F4e*+ffq*9 z

Average molarity of acetic acid in vinegar an iQl

-'p1

Molar Mass of acetic acid, GH3COOH 6a .0 d
- iV\

Mas-s*al C H. GOOH:per.llterof vi n e g a r
- /4, I x^r\r"r -rl"aLs,

\ DOo *t | \oza ?
ft-arrf's

r \- :,
Mass of CHgCOOH per 100 g.of ,j-"q1.t L
(assume that vinegar has ; $rffot'r.oollrU

Tffi
\-\q

Mass percent unegar
fr.o-:> ,l I i, t

I

Nsinp.l"y V \DO /

i.J 5

\L:
C-01\5\, \^n ,^----%"*.*;\d
t ?o a \

ll0 ) A g1^.^J ,y S J

r"i !

t-r i



QUESTIONS:
','1

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.

. . . L.6.-. .$.2 .. . . . 8.,. .).a. . . z. . . . ..t-. 6., "1 s

. . . p. (/. e.EoL ev .{ a{. . .-. . -1")2- . tC.? A.Y^. . ;. . I .-. \H . . . /. r.. . . . ...

lf a solution is diluted, the sdre-rffmber 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: MrVr =
MzYz. If you wish to make 500 "mL of a -Q"2Q_M"solution of a reagent

from 1.5 M solution, how much of the latter solution would you use?

...fv.r.V.r. : .d:t. V*

g...1.0..L0, 5... :.... !,.5 ..{.!t

i 1"" "'
I\

1\
\
I

I
I



The Neutralizing Capacity of
Antacid Tablets

Name:

Lab. lnstructor

Pre-Laboratory Questions
1. write a balanced equation for the reaction of Hcr and NaHCo3

2. How many moles of HCI are needed to react with 0*3.'s_ g of NaHCe?

,/i\ i t* i,' i{ t.ir,;..i;.y.i.."+.:..r.:.3.).i.*,..i..i,.,.i,1.,,.,-,:-....r{......'..:.:.....r.:...........t.\...',

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

t.

*' ..\,...16.q.,.*no :.r, ... .\;+i. .tige*.* i.,r.;..;,'::;..lJe. . f .l;\. ..w*o:.,i',;., ... .'f,r,...t'.. ..,'+r.

.f .,"+.{.i.r.......t.ca....,;f....,r1"r.*i,e,l, ..\W*:i,i.r,.rr.,,-.,..;d,;.;r;,....!4.!.:.:..

l-) q'1.*,(. Ja.? |r i5 6a1,.,,ii-it
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The Neutralizing Capacity of ;,.,,,!

Antacid Tablets
Name: Section

-ab. lnstructor

Name of antacid tablet:

Results and Galculations

ngredients:

Trial (l) Trial (ll)

itlass of antacid sample .1 0 t"-Ltr' ," G

./olume ofU.150 M HCI
solution 1 :- 

t' ilml
t,(oles of HCI (used to
tissolve antacid )

Fi

I !( itiol
,?

,. l
,l !, r ' I Mol

nitial buret reading
mL ',\ ] 'i-, - ,'. mL

;rnal buret reading I

*-/ t r' mL
\

'l {,,.: mL

,''olume of NaOH added '; .::. mL "mL
r*loles of NaOH (used to
:trate the excess acid )

,t: .. 1.i iu mol
,._ ti

-J"i {il) Mol

!-toles of excess HCI ?, -i --r-ir-*nioT
-r -t@*n"""' . tt

- t. i y iii -Mol

hioles of HCI(needed to
-eutralize the antacid tablet

*i
fil{ i i Y tp mol {r." ' ; l0 Mol

hrcutralizing capacity of
rtacid ;,.,.':,,,- mol HCI/g

i

ri.6 3?'t mol HCI/g

eror'?g€ (mol HCI/g antacid) #- ,).#3 I mot HCI/g antacid



QUESTIONS:

1. Assume the concentration of stomach acid is,0.l0M and

neutralizing capacity of the acid iqQr"pj.lpol/g. Calculate the vol

of stomach acid needed to neutralize 1-0-g antacid tablet.
t i /'\ ,J r t . 1\.{-" .' '.,'-..1.';*..... ..;'. ....V.,.11.l.t. ..1...&\..-.,...'..:. ...... ...t-v

t

' : F; l''i "*" " 0"' )'t' J.." " ""l

...$.,.,-Li. i-$.r.i;. .p,.rg-ti*..;."-..f ..iiJ.r*.'i.r,.:..i. .......:i
H{ 

'

... .l. . i .. v.. :. . f..). i. .: i.*. ...
)".-"-"'

; " ')'+ l*
2. A student dissolves 0,-Q13*,9 sample of'antacid in +$QQ_ry1 of 0.141

M HClsolution, then*backtitrated to the end-point with 8 
-92 

mL of a

0.203 M NaOH solution.

a) Calculate number of moles of lci{_in the original 40.00 mL of HCI?

j 
". 

:... r.. .-f. . . H.i.{. ...*. #1. .t..*. . .. . . . ... ... ... .. ..... r.. ... ... .,-

&"*uJ
j

b) How many moles of h,_ase were used in the backtitration of excess

HCI?



Vitamin G Analysis

Name:

Lab. lnstructor .

Pre-LaboratoU Questions
1. Explain why cooked fruits and vegetables have lower vitamin C

content than fresh fruits and vegetables. 
(

1 ",r\o.,1 J .rr i. . t\ .,,"fr-*,l".
:7.(.(.si:...:l: ...!o,ltuk+..1.1*.€.4.i1::.:{q,.:.....trlh.h.,.:..",.\."' .H-ij+-r-
.).ut..,1:1.,np,.,.s.\I*,rs.(.(.r.ti.u.s,f.4r...,.1..t.d(.yr.t.t.rej.t.':.ri...2.,)..tj.,.(...,).tt.(1.r,.1,,,,

L-,-'

L-,-'-"-
What will be the color change of the starch indicator that indicates

the end of the titration in this experiment?
,l et,-k

Vitamin c is an .acid (ascorbic acid) and a reducing agent. which
property is utilizddJorttiB inalysis in this experiment?

F* B e&uf,tu :)... t,).<.,r1.. ...

lf 29.57 ml of a vegetable juice contains 3g%*qf the recommended

daily allowance of vitamin 
-c_(equal 

to QQISI How many miltiliters of
the vegetable juice will provide 1p0o/9 of the recommended daily

allowance?

,,". . r .-. .i;. .1.. ,,:1.. ,=.;. ..,t.?. .'..

' " "' -"r: I ).),].''.'./:.

t, t 
r'

- . . . .t.. .i. .,.^.'. .a. . +. u* 7,.. i-... . (. . :1.'. l> . . . .r-'r.\

\-5-{

in this experiment?

i^ *..
l/\ l-),.,,,.I,



7 Vitamin G Analysis

Results and Calculations

Trial (!) Trial (ll)

Mass of sample o.i&ro o\9 0.lLz 0e

Volume of 0.01 M KlO3 added Z-5 "ayg p''mL ZS.o't- o'\l
Moles of lOs- added 543 mol

0-U r r'o''
il -2, x,il

Moles of 13- generated, total
b.#,*.mor 0.'? b t ,i I

lnitial buret reading 1 '0 to iml 5.2 i
Final buret reading *. U tr.rml q.t t
Volume of 0.0{ M Na2S2O3 added ?-? to.t mL l.R-'o1o't;

Molar concentration of Na2S2O3
v ,r y\A-S-_+,,,

,J -Q.t mol/L 0 -0\ md

Moles of S2O3'- 
Trrgi^ Wffi-^rolq? x to

t-bx to'' a

Moles of 13- reduced by SzOs'-
t-ALt \ i' w,n30, zrto-5 I

Moles of !3- reduced by C6HgO6-6
*, t1 ffi*fi*L 6:1 tr o I

Moles of C6H6O6 in sample
:3 ffi_,Igl L I

Mass of C6H6O6 in sample\n 6.0 D -,. ffirs g rl 7t

Mass percent of C6H6Orr\ry q?, .b o/o c\8.)

Average percent of C6H6O6 in sample 1?. tt



QUESTIONS:
1. A 25.0 mL volume of 0.010 M Kro3, containing an excess of Kl, is

added to a 0.246 g sample of a lemon solution containing vitamin C.

The red bro*n solution, caused by the presence of excess l3-, is
titrated to a colorless starch end point with 10.7_ mL o-[ 0.100 M
Na2S2O3.

a. How many moles of Klo3 were added to the lemon solution?
'; ;.i.i:.t.,$;:,4.. .i(.ti.,.. :. .\,,1rr .,U.

d. How many moles of 13- had reacted with the vitamin c in the
lemon sample?

. T -' '-l .. .'l

..:..:/..,r.,1.r..;.i,i..j;.6,r....,:,r,i,..1r.-...1J:..hX..\;i........::r...t:, "i'; / 1,.)

e. calculate the moles and grams of vitamin c in the samole.
.....;.,..i.:.;,..-.-,....'...i.r....,..,.'..,..'.'..,.,.-..-:,'..!:':' 

tr r ;( 1.' -' i H'

/i/(r- \ )." I - 
')

"I

r1 ,\ '1 -:l 
') ,-. { lt



f. Calculate the percent (by mass) of vitamin C in the lemon sample.

/- !..,.hq,.'.,^ ..(....+ CrQ.1..12.,.N...1.q.8.i!...,.=.!.1..5. .7r....
g -'L4 t,

, -tt'
(---'

2. lf the blue color does not appear when the starch solution is

during the titration, should you continue titrating or discard the

Explain.

.cLS..(k.r. 1.r"..+.....s.c.r.w.'.F.tr.....12c.c*;..r,:->.r....Ifi. tr*.hl*...(:./.q .(.....c.1-.;

..r\t.I.(.*y1.,.:LLi j5...."::.<,cr.y1....!'h,*......1L*.fl:{...1.\......r,r.i,. lrl..r.n...L=

.(.r:J. *1,i.+n....*hi:<.tt...;.*:&+......t'!(,.e rA....**... ol*r.f*,n*,:n.(... .l-....

-+ .. ,f ..*w ( \^ Lu-- \rt"*,4Q? -



Bleach Analysis

Name:

Lab. lnstructor ...

Pre-La boratory euestions

t"3 4 ZSr{)r'* *^*-, j!

2. ln today's chemical analysis of bleach
oxidized by the hypochlorite ion?

Section

Date

S" J:"

solution, what substance is

ju=

)



8 Bleach Analysis

Name: Section

Lab. lnstructor Date

Results and Galculations

A. Standardization of thiosulfate solution:

l... /;r'
I

rI
\t

I

Trial(l) Trial(ll)

Volume of 0.010 M
K2Cr2C.7 solution

l.L"*9 oirr;- tBt* o- o\

lnitial buret reading I0 "q +.0.otmL

Final buret reading ffi # rp at^1

Volume of Na2S2O3
solution *F x fl\

\5.b.r,,r1 \ L\ .C\

Number of moles of
K2Cr2O7 4

-"q"L,b x ro Z-\ i to

Number of moles of i: 1,

NazSzOs gr b x ! ii
1-B x tA-i mol \.9 x to

Moraritpl)?.,o. 0.ffiq3 M ,, ifJ D

Average molarity of
Na2S2O3



B. Analysis of bleach solution:

Trial(l) Trial(ll)

Volume of bleach
solution

lnitial buret reading la.,ci{) ,imL Z6 " "l::f ).{t t *y

Final buret reading 'Zf, . ( r,iprml j 5 1 +-D /, 1n1-

Volume of Na2S2O3
solution /t A r.,r,'/ mL E.ti tL'r')')i 

mL

Number of moles of
Na2S2O3 oxidized 1tui 

r. 
'"'

r_>

/. -? i -'"1
I'rN t o mol v /r1 4-"1(/, tD mol

Number of moles of
CIO- reduced " L

.t

-{_J5.t1r) mol
.e'1-\..\) x ro mol

t,{olarity of diluted
oleach solution

0 'c174 M -a0.0i*a M

tu{olarity of original
bleach solution ,* .1,-i i, M C. lt'(, M

Average molarity of
original bleach solution .)-bb a

M



QUESTIONS:

i-::--: to i'/
lD

1. A 1O.O mL bleach sample is diluted to 10=0 mL in a volumetricflaslc

25 mL of this solution is analyzed according to the procedure in

experiment. lf 11.3 mL of 03Q M NazSeO3 is needed to reach

stoichiometric point, calculate the mass percent of NaCIO in the ori

sample? (Assume the density of bleach solution is 1.084-

-noi

lrr.r_ cr.>S.

N.a{JD

P.(xi;l-.y. ..

b- B&'r

r.!.0 L

-3tA
t o- )

$.;1.h.

72r
L\t

t.
;,LO.,+ ,f'-1 -- n- --V

v--L
i O?*t r-----
l- tJ ) "t

' L e* '7-\''),-.
{t*-\5 24

i:

= 0"06'T7, i tC * ,;), 6.tr a i' i

i$e a tl
--*) veL

,&t,r*,
0 "'c6'+.b

xv
A -t-P** = 6

]r t t'

::"

** $* r,

r'

l*L.- -).

,Jo 6 ti2



Molar Mass of a Volatile Liquid

Name: Section

Lab. lnstructor

Pre-LaboratoU euestions

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

I



Name:

Molar Mass of a Volatile Liquid

Section

Date

Results and Calculations

Lab. lnstructor

prf *^ Rt
l-,{.0,171,'= t^ YD'caZq&,(' f 36l*{
c1Lu4 ! 

^- 
I k:'--'

r'\ -- 5 .1 I {ly'*,r

Trial (l) Trial (ll)

Boiling point of water @o r o-$ oc

Atmospheric pressure ?6 o mmHg

Mass of empty flask
'l'1 .q *"o-*:i g

Mass of flask and
condensed va ac'(.o ? s

Mass of condensed vapor

Volume of flask

Boiling point of water 3 e: t-o. S

Atmospheric pressure

Volume of flask c,L? L

Gas constant (R) o.cBt €-ffi
Molar mass of unknown ZO 6& s/mol

Average molar mass



QUESTIONS:

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

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

'| 
I t t

....1;l:.fk. .*gs.iai.e...oL.....l:t€.. {i*{^..,1,&.. @*|..e1rr.+.(...*[!gr....\c yr'z izi,1

.1.f,,** . .. ..tzworg. ,-t J.,l.rrK. . Gr,-r-".t .A,9vc.\r4r*.er,. . . \-r: c+t o\&i,,. .f

..'ya. .. i* ...i*tc '.. .&c^,;'v'at {ra.'-s. ';l"lr.-.:-!.:.' "'
t"a"5\ Cz.t-- Lyr+{ \ (

, t t aa.

S- {u"-;\ l-t"c"- w*;la.i,,- r--u!c?!-Ls *.,ilt i' he.\r<'i-1i q.

2 Consider the following data: Mass of condensed vapor = q49_5 g at 98

oC and ZS=-mn Hg occupies-!fl-mL. What is the molar mass of the

liquid? T '-- 78n"4) :iltla
VC

P,." l'1t ^ni-tt r--l:f*'- --'"1.&) n* p1,,

: D.18 (.i,* )

-r t Z/ _91*.1

q-e t*

;..oLl* ru,.<\.\ :1. i Z /, )?



10 Thermochemistry and Hess,s Law

Name:

Lab. lnstructor Date

Pre-LaboratoU Questions

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

2. ln a calorimeter calibration experiment, a sampe of 51.203 g of water
at 

-sj,2 
o9 i. added to a calorimeter containing 49.783 g of water at

- Z:3.|. oC* After stirring and waiting for the system to equilibrate, the
final temperature reached iq.gL6 oc. carcurate the qarorimeter

constant.

."-*-ft -r,.o"*..*;.....{[.c,,ra....'f ...l.lr.*u"io,:,.a.11,.i,";,.

. ..rj..] .1.{,..t.6},.,,r;,,;i..F....r-:r.U..Z>["t".,:p,.-#.. (..l)[..(.+J<r
ji$t./..:1,iar..,1/.I.!.2.-.-r.i..c)..."..1tfr.*i:.A.-r.,).?.r.ii..:.r..r,.:.r1,.,r)*- ( r(!+ c-tr.,

B L]).,b. ;t t ri r,l..,* r (.x r-' ,;); ; = r,ci r \ lr-3' Give chemical equations for the reactions that will occur during this 
' r t

Experiment

.....r'J..c.*.fJ,..:r.../J.(.j.....::.*..:....../.(..,..6rt..j".... #qo

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.

. . . (. ;>.,:;.i.k . I r !* . . . .i p.ri t J t. .c.( . . . . .t)



',L!.)L/ 
A.

10 Thermochemistry and Hess's

Name: Section

I-ab. lnstructor . Date

Results and Calculations

Determination of a Calorimeter Constant.

Final temperature reached

Temperature change, ATl"otd water)

Temperature change, ATlnot water)

,{li:



Trial (l)
Trial (ll)

lf time permits

Volume of 2 M NaOH used l;;i',:, ' mL mL

lnitial temperature of NaOH
ol.\

JUi.u. C

Volume of 2 M HCI used {i-.,i+."..,,,ffiL mL

B. Heat of Acid/Base Reactions

Total mass of (volume) of

mixture

Temperature change, AT

Average value
Calorimeter constant
Heat flow (q)"

theof
(C

L-$\ i

OC

OC

J/OC

kJ/mol HzO

kJ/mol HzO

Moles of NaOH

Moles of HCI reacted

Moles of water produced

AH*

Average value of AH

tt

I lnitial temperature of HCI

Final temperature reached

S',i= mol

e I Sr g kJ/mol HzO

Literature value of AH

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



Questions:

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

if the calorimeter cup were made of conducting material (such s
metal) rather than plastic foam? t;-

2. Why is water typically used as the heat-absorbing liquid itr

calorimeter?

o \r*.*,*.*-....iL; !$&ShB sgts.,.f.rs....hc"od ... :+hfc h.....t1-.

3. Given that AH for the reaction: NHa + Hcl -) NH4GJ

*4_kJ/mol and the measured value of AH for the N

reaction is -55_,p_!ruse Hess"s law to calculate AH for the reaction:

NaOH + NHaCI - NaCl + NHg+ HzO

dHr...:r.. h{.C,i....=='* N.tlri {.i.........A#..*. .:..t..4..yt....6.,I. .1.-.-,

;Jco.'O.l+...*rt-..td..(.1..,='-.,).....rJ..a.(..1...r:'lJa3'...'...A.t't...=.r.5J.,..d.-"

r>\r -:- - l a .Lt \41 /-*

,+ AS
L

.Ll xf /'--'
N;pH*.-* .0--*-' ,:y

./
rJ F vCt - = N#, *y t.tC

I H* C I + do_olq -- ri H t t: N<CL

15 
_e 

x.

,:*HJ q (



Molar Mass from Freezing Point
Depression

Name: Section

Lab. lnstructor Date

P re-LaboratoU Questions

3" Define what we mean by the colligative property

tt"..S.ti.wIr-r.: r...*.(-;.fi.r.(.1.(..v:.irJrr..C...r-.1f.6,f.;i+..!...;r?.\\ur...aatr1. l\-....er-c-..?rb(L-,

,.-J,,.5.r.1rr.LS....**4.g.ciiiS,.1 ...u'''r...cr.t-;.r.9.iv!...(i.Lt-.(l,\'t$,,"f;r" ""{ 'S.,tl ..*r.".}"''"dir'u."{ a'\""''t-

tLc:;p;;e,:.d,....:?3.r"....1.1.c...i'.i.ni!:;i.,.'.(....-.r.!t.-. 
tiflr.'-'''iL""Lt'x'S'-'l'*l:g'""

4. A 0,2;;436 S:g1lple of an unknown substance was dissolved in 20.0-

mL of cyclohexane. The density of cyclohexane is A.7.,7$. g/mL. The

freezing-point depression walafp-'' Calculate the moiar mass of the

unknown substance. [Kr (cyclohex?oe) = 20"5oClm)

11

---u.;( i)



11 Molar Mass from
Depression

Freezing Point

Name:

Lab. Instructor

Results and Calculations

(A) Freezing point of cyclohexane

Density of cyclohexane = 0.779 g/mL

Trial (l) Trial (ll)

Volume of cyclohexane t0O+8.o\mL mL

Mass of cyclohexane 711 € s g



Trial (lt)Trial (l)
Temp.(oC)Time (s)fir* ("f TemP.(oC)

c,* i!
,o

i t_ (

'1 li. ! ((l

5, | 7

lTrial (ll)l1 1.:$Jr'ial (l)lFreezing point of cYclohexane

Average value
or^

?.t: -L ,.1 \''

B-Freezing Point of solutions
Trial (ll)Trial (l)

Mass of paPer + solute

Mass of paper

Mass of solute (m1)



Trial (l) Trial (ll)
Time (s)

Freezing point

of solution a. j6 oC[Trial (t)]r '':*o-"1 I s i.fr :c [rriat (tt)]

3'rte,rLoc 3'+5r rr,;c
Molar Mass l5C Lt g/mol ll 4,O h*? g/mol

Averagevalue I ,.-,S.Ll
Total mass of solute (mr + nrz)

-1 1<

.-t)

Temp.(oC) Time (s) Temp.(oC)

\z'r ;,-i y ,.. t., ,

-!*i*\1 Y,i] {,
l\ {l

't-11

i 11

-:: ?- i:" {" X

:1;;'I x

\, ir., .-"t4i i



QUESTIONS:

1. What would be the effect of each of the followirrg on the calculated

molar mass of the solute?

a) Some cyclohexane evaporated while the freezing point of pure

cyclohexane was being measured

e | (.: c.1.. ... ... r.v]..It.,. ..[,v;c,9:.-a.,)rii. .,r'r, r:.1, :.. ..,i/t.t).,.,,'\..,|.|.'..-:.l..:.-iv%';

.......vrt.+ri'.;r,-rL->>..t-r\ I't-; ..5.o\.'.?*....i'v1.C,s.r.ur.(:i.... ALf .=..t :.g.n. 
:;;-. *;_.-

Some cyclohexane evaporated after the solute was added.

€ <.fftttt q"{.e. (.vr.(, !.}.q. !

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

.fi. 6i,: (g,I0ei.Voic_

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

that is 1.5 oC too low at all temperatures.
-. f r r

".. ... p:t.fi. ...(. ff,f. /*.t.

L€nrl

b)



12 Solubility Rules: Solubilities
within a Family

Name:

Lab. lnstructor

P re-LaboratoU Questions

1. Gtve the narnes and symbols of the alkaline earth metals that you will

encounter in this experiment.

furj,*.rr*.u4....,ly*.\y.......(.rrlar),"'o...(rr.....=,-..)*"r.tr'.tg115.11t.1.y.L...!.r

.f-!"i.:ii,r,*7 ..i".

3. Compare the formulas of

U_e!4s with those of lead.

the oxides formed by the alkaline earth

el.l Y*lqh<. . . g(..rl h. . r.-.<i:*.!. . . ., .:. ... ..;* .Q
r .1 .

.l.e *tL. .r... ! . il.h.,?.". . .

4. Give general formulas for the following compounds with alkaline earth

metals or lead:

(a) A sulfate lvl..$. C.,.1..

(b) A carbonate.....',}1 .C.Q,

(c) A chromate ... ".. ffi. t".t. .;. ... .

(d) An oxalate . ....,&:1 Q.O.ri

2. What is the general elSp-tfp_n configurattgr of the Blkaline earth Metals

and lead? 1;''uii s" J''3 '1

*l['s.i..i-,f *-rA .*.eL*.[,,.;.....:::. \S'] ..!,l., [;:';.=.l :......i f-, 2 , I r't ii e l'.^
.l.q*.o!.. *. ./. fu 

lr.6?.';r.{..' 
."., ,-r,' .".A,r?. 1i 

,: , 
1 
xr.i. .6s.1.



Solubility Rules: Solubilities
within aFamilY

Name:

Lab. lnstructor Date

Results and Calculations

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

Pb(NO3)2
Mg(NOg)z



Questions:

1. what trends in the solubility's of the compounds of the alkaline

earth metals can be concluded?

As.. lk . r.t**,.*rL ...v,*,nuW,. 4 .4*...c.r.a*p. fr,A....**ki....[l+c,t
11,* ..{olu+b; iit1.'s. ee.1 .Aq,C/{*r€.

2. (a) compare the solubility's of the lead compounds with those of
the alkaline earth metals. How are the solubility's simirar, 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 Gonstant and

Gommon lon Effect

Name: Section

Lab. lnstructor.' Date "'"'
Pre-Laboratory Questions 

I
1. write the mass action expression for these slightly soluble salt 

F

equilibria:

a) Cus(s) := Cu2*(aq) + S2-(ag)' K' o={'.,o't''J t S '') I
.-t r I

b) Alzss(s) == 2Al3*(aq) + 3s2-(aq), K'p = [ nf 
-] 

t l' J

c) Basoa(s) = Baz.(aq)+soa2-(aq), K.p=[ifi-jt'iDlJ I
4

d) sr3(po4)2 (s) = ssf.laq; + 2Pot3-(aq), K.p = [ 'i 
-i 

1 r' J''- j 
:
:

:=: l

I

Fqr

F{i
a.

,*
F"-{?

E

I
E



13 Solubility Product Constant
lon EffectGommon

Results Galculations

A- Molar solubility and K"ofor Ca(OH)z

Concentration of standard HCI solution used = ) - ') ) mol/L

and

>;\:
)

.\
,V,*\

t

Trial 1 Trial2

lnitial buret reading [].;.;,'t r, + ,,,, ffiL mL

Final buret reading mL

Volume of standard HCt added mL

Moles of HCI added 1 . 
'1jr;r'mol mol

Moles of OH- in saturated Ca(OH)2 solution r - -.r mOll.)(rru mol

Volume of saturated Ca(OH)2 solution titrated 'tL :"' rifflL ML

i) - ,51i mol/L mol/L

;)-':iii, mol/L mol/L

Molar solubility of Ca(OH), , I , 'i,,. mOl/L mol/L

Average molar solubility of Ca(OH)z .j r:,'r mOl/L

Average solubility of Ca(OH)2 ''-l ' fi \
g/L

i 'i i

K,o of Ca(OH)2 ? q{ /, i,,

r '? .-r ii



B- Solubility of Ca(OH)2 in

Concentration of standard HCI

the Presence

solution used = .:

of Ca2*

. e 5 mol/L

Trial 1 lrial2

lnitial buret reading s'r i -!-;) ,"i *i#'5,r,r,ffiL mL

Final buret reading q.9. J.-t-, r $ 5 7r," *r, mL mL

Volume of standard HCI added 4':'..-*' l,.t,"'-'t
.1 ,!. , mL
L t -L- t') 't,

mL

Moles of HCI added 
{_..b t t t o i. 'llY,rr-'mol mol

Moles of OH- in saturated Ca(OH)2lCa'*

solution {' ' t'' ^ ''
- i lllOl

! -u I /1t3
mol

Volume of saturated Ca(OH)2lCa'- solution

titrated

mL

tOHl at equilibrium , . , L"t L.\ :14ffi mol/L
o -,* tQ4

mol/L

[Ca'*] at equilibrium r), I mol/L mol/L

Molar solubility of Ca(OH)z in

Ca(OH)z/Caz* solution
J. ok!? mol/L rnol/L

Average solubility of Ca(OH)z in ,* ,!\
Ca(OH)ziCa2* solution \ -t)ts

- €l g/L.,2
d-

Average molar solubility of Ca(OH)2 in

Ca(OH)/ Ca2* solution l) . '.:\ 
! tr-

-\"b +'€ mol/L

'*t {:'i-i
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QUESTIONS:

1. A saturated solution of Ca(OH)2- is prepared by adding enough

Ca(OH)21"1 to distilled pre-boiled water, the solution is then filtered to

remove any insoluble amount of Ca(OH)2.

a) Why pre-boiled water is used to prepare the saturated solution

of Ca(OH)2?
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