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Stoichiometry Review

1. The combustion of propane occurs via the reacttonz
CsHe(g) + 5oz(i l  )  3COz(g) +  Hao@)

How mony groms of orygen ore reguired to burn completely 10.0 g of propone?

=  3 L . 3  3 0 .

2. Smoll guontities of chlorine can be prepored in the loborotory by the reoction:
/vlnOz(s) + aHCl(oq) ) /vtnClz(og) + Clz(il + ?H?O(l)

Whot volume of chlorine ot STP con be prepared from 100.0 g of manganese dioxide?

f wo'o1 @. \ / | rvu( cf.)/ zz.*t-, ,\ = zs,a L Ll.-
ler" rtray*) )( l*i l i ;D./(- 

-"vo'J'

3. The most common ore of orsenic is mispickel, FeSAs. Upon heoting this ore, fre-e
orsenic is obtoined. How mony groms of FeSAs are required to produce tO.O g of
orsenic occordins to the 
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4. Glucose is used qs on energy source by the humon body. The overoll reoction in the
body is:

colculcte ,h" ,::I^::f?;"f "?f9'*'. "r::#1":.,"11":? o s ofsrucose to
corbon dioxide qnd woter.

(  2so\cL*, -o"  \ l  bN. \ /zz.q L,  , \
\ f tp- l6't bbg/nol lt L+t., I Cat4*o" /\ 

truor 
1

= Zo.1 L Oz

5. Potossium nitrote is widely used os o fertilizer becouse it provides two essentiql
elements, potossium ond nitrogen. It is mode by mixing potossium chloride ond nitric
acid in the presence of orygen occording to the equotion

4KCl(aq) + 4HNOr(og) + Oz@) t 4KNOs(oq) + zClz@) + ZHzO(l)
How mony kilogrcms of Potassium nitrqte will be produced from 5O.0 kg of potossium
chloride ond 5O.O kg of nitric ccid with excess oxtlgen?

f so o.e, r,ct \/61 tq0r)/,or-roaz. ) = b7 gooq
' : lJL ' t . "1 t<cr  / t  

" /^ot)  t
I z4 .ss tg

lso o&olNq 
)1.iF'',tl.t.pVo, t63zq,,\ = ee zt>o gI 4

tr,a. otze*sl^ot/l61lPr1, 
J/r.*t)

.'. b1 . S Lg KNO3 g'r,d"*d
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6. Bromine con be prepared by odding chlorine to qn ogueous solution of sodium bromide.
How mony grqms of bromine are formed|f ?5.O g of chlorine and 25.O g of sodium
bromide ore reocted according to lhe reaction below? Which reqctont is in excess
ond how much remains after the reoction is complete?

2NoBr(og) + Cle@) ) Brz(l) + zNoCf(oq)

(W)ffi)f'*",q=5635 B'.

(#7*,) ('#,*X* @ s, \, n 4 s B"
. '- t1 .* S 

k. is Prd'rctJ.
Cl, ls in uy{ess

/ zs'o q dsts. \ / !._rg!-ct.^ \ lw.aoa s,* \ -' 8-b, ̂ ,fl:.I <( lo 2,ffi3115/ryto, / \ z ^rt ttltC- lt 
'r-*:t 

1 rgh;rcl

7.Howmonymi||i| itresof2.ooMhydroch^ff;:i";"7t'!p.o,i,""�
zinc accordins to t:;,li'':'1n;:i,T;;'', 

znctz(oq) + H,(g)

trys z" \/ry|\c| \ a o.oleorvrol ]+cll -\ b 5.36 3/n'l Jt | *tol Zn I

7 O.O1@ w* l  =  O.OZq49L or  3q .O , , . . ,L
2.b * t / -

8. A0.473 g somple of phosphorus is reocte.d wifh an excess of chlorine. Colculote the
moss of phosphorus pentochloride produced. 

Z P + SCI z + Z?Cl6

{, .n-
c

I oaru {. \/ z *l
\ 3o,1131b3/*l ll 2 rnol

?c(s\/toe,zsgtb q,\
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= 3. tg q PCls,
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9. How mony grqms of oxygen con be prepored by the decomposition of 25.O g of
mercury(Il) oxide?

f  zs.o , t lro \f .r=*r ? )[a, .\qbbs, n) e t.g+ q o.
\ ilsaq*'glru.) /[@o /t '/'*( 

I - - i1

A , + * & l a A

L H S O  4 Z \ { - O z

10. Whqt volume of oxygen gos ot STP con be prepored by the decomposition of 25.O g
of potossium chlorate? 

Z KCIOA >

(  25,6t KcQ' \ f  *r  ,ot^)(  zz.4 LZ^"r)
\ ,zz. s'{-q 3 3/r-l /\ z nrol KctOtT tt

=  L . L S  L  C L

tt. How mony grqms of zinc ore required for the replocement of O.IOO g of hydrogen
from sulfuric ocid? Z n + tJrg+ >

l o . t o o l  l I . _  \ / 1 " * o t z n
I  t t

\ Z .o r{ Zb 3/r,u) /l I 'v.ol A=-7, 
{.sa 3/ *"t \

=  3 . 2 *  " r  Z n

t2. What mqss of mognesium chloride is required fo reoct with 10.0 g of silver nitrote?

AlC l -  F  Z  f r3uP= >

I@ ) ( , ro 'J+c(z  \ /1s  z t ts l * , \
\  lbq.f ist g/not /  \  z v^oi fu u!= ,/ '

'  Z ,go A lJiC lL
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13.Defermine the volume of hydrogen gss ot STP that con be produced by the reqction
of 130.0 g of zinc with 1@.0 g of hydrochloric ocid. Which reqctant is in excess, ond
how much remoins unreocted? Zn r Z AC [ -> Zn C | _ {r l_{ =

t 4 ' c q z r ' , , ) f  t + " ' ,  
l . \ /  . z . q L , , \  :  + f . 5  L ( -

b 5 . 3 9  3 / * l  
/ t  I  n a o l  Z n  l (  / m t l  

)  
' t ' v  ' ' z

C o  =

( o . o zcso c ) ( :)

o. \ ' l  3 ^ot /L l j=F3+

I  l c>o ,o  1  Hc t  \  /  ,
|  - - - - - : - -  \ / , - ^o ' , ' j : , \  (  t t 4  r - r ^ . . , \  =  3b1  L l+ ,\  zb .4Lo l *3 /no t  ) t  2 -^or  F l r (  / \ .  

' -1 ' '  " / / \ ' i  
)

"- 9'1 t \4^ ;s '.,'odu.-(/
Zn is  tn  Wcess

3u.  +U o 14 
3/n, l

t*trY" =us/^o)=e1 .1 c\ Z,t  ,' :) 'MtfuJ

t3o.O7 - Z:q 1 3 
:- LfO.3 

5 Zn i ,)eyL6s
?9.6 nL of 0.350 M sodium hydroxide are required to titrote 20.0 mL of phosphoric
ocid. Cofculotethemolorityof thephosphoricocid. 3 N9OH , Hs-q _> No.fo,43!.LS(D @)

lD( ) 'og F C I
) (

t4.

C o '  ?
{s =7-0,o"1

( ,  ' \

Cv =O.3foM

Yv '  ZQ 'G,L

( v '  z

15. Whot mass of copper(Il) hydroxide is precipitofed by the reoction of 2.67 g of
porossium hydroxide wirh copper(rr) nitrste? z Ko\r . c-,^(,rlc* \ 

-, cn(u\..,Z k),r)3

I  2.b1 c. .  Kol+ \ /  I
I  \ J  \ l

\ 5 L. toS 64 5/,"ut /\ ie 
1's"o'e3z^^, r)

nno\  C* loH )
Z nto\ Ko ft

= 7 37 ", & [ot( \,-
J
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16. Ammonium sulfote fertilizer is mqnufoctured by hoving sulfuric ocid reoct with
ommonis. fn q loborotory sfudy of this process, 50.0 mL of sulfuric ocid reqcts with
?4.4 mL of s 2.2O mol/L qmmonium hydroxide solution. From this evidence, colculote
the concentrotion of the sulfuric ocid ot this stoge in the process.

HrgPq + /Nl | iqc\+ ;  CNi{* \z-sot  nZ-t { . -o

@ ) @

C^ = k\,r!R" .
Vn('v ( o . o S o o L )  ( z \

O.53  )  no t  / . _

17. Sloked lime con be odded to qn qluminum sulfote solution in o woter treotment plont
to clorify the water. Fine porticles in the water stick to the precipitote produced.
Colcufate the volume of O.O25O mol/L colcium hydroxide solution required to reoct
completely with 25.0 mL of 0.125 mol/L oluminum sulfote solution.

3 Ca CoH ). .  A\-( st: .+ ):  -> 2 Al (od), r 3 CaV+
@ 6 )

Vo : CdJ! 4 = (o. rzS ̂ "1/-)( O-ozso t-) ( =)
^ n( iKr -  

[O o  z ror -o t / t - )  (  f  ;

O'315 L-  ov  31S " *L

18. Some ontqcid products contoin oluminum hydroxide to neutrolize excess stomoch
ocid. Determine the volume of 0.100 mol/L stomqch ocid (ossumed to be HCI) thot
can be neutralizd by 912 mg of oluminum hydroxide in on ontocid toblet.

3 t+Ct  *  f t tCof l )5  >

(e  z .zs l  oot t  ) (o  .o  z '+q I  ) t  r  )

I  o 0,, ,  Xt ' f ' \  \ /
L ta , QO3{Lglr*) / \

,  \  =  o  c3 f l  no t  UC/
) r )

3 r^ol HC{

I n^.s\.At(off

-  C. l ! ! l - " . \
D . to ( ,  nnoV., l

=-  o .3s\ L

3Sl n'L l{( I

{ = L
C

Ic=
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19. Iron(II) sulfide reocts with oxygen gos to produce iron(III) oxide ond sulfur dioxide.
Whot moss of iron(III) oxide is produced from the resction of ?O.O g of iron(Il)
suffide qd t4.l g of orygen? Which reoctont is in excess, ond how much remoins
unreacted?

. - \  ( ' -3  + 1C- -> Z Fu.Ot + *SO=

1161 7c.O

yrno( Fe3

. ' .  l8-z 1
f  -  l .  , l *  -

Ve-J is Lintttr n$ |

Ferc'
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I 2 - 1  q  -

^!x6il

(zo o 1 F"3 \l z
lg lsB d ,* )  / [  {

J
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s1 bqt, s/,*) = lb.zt

t Y)-"9= )f 2 rwt tu,gs\/r sq 6Tzzq*r) ' zc lf
[ 3\,1qeb g/,*) /[ 1-,*t o, it
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) n zfccs S

( tr pt a: )/z .'.or o.\/ ;l,qqesy,*, ) 
: tz,l 3 C.
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20. The chemical egmtion below describes whot hoppens when o motch is struck ogninst o rough surfoce to
produce light ond heot.

P+S:(s) * Oa(g) ) PrOro(g) * SOz(9)
a) Bolonce this chemicol eqution

P+Ss(s) * 8Oa(9) + P+Oro(9) " 3SOz(g)

If 5.3 L of oxygen gss qt STP were consumed, whot rclume of sulfur dioxide ct STp would be
produced?

t L o: \/ 1"*r so'. Izz.{: \
2 7 . 1  - / , * t / t 6 * . t o ;  I - - '  ; a J  =  l ' q u s

= 2.O L so,

b)

c)

(

whot moss of P+5: would be consumed in the some re,actiondescribed in (b)?

5.2 L o z- \/ I ,""Lg.l 
) (r*_u zo! ,\ = b ,scn,/zz l%, r  / [ i@1U vo t /

(s tL t )  \ /
\ 8q,bqz s/*l / \

\( ,, slsB 3 \'t /\ 
-*l 

)

I ^o | 1;O,
I  *oLTCI

3L , c rfs't

33 .O 5  
- t ;  O,

= $.5 S fnS,

2l' Titoniutn(IV) chloride reocts violently with wcter \apour to produce titonium(IV) oxide ond hydrogen
chloride gos. Titonium(Iv) oxide,when finely powdered, is extensir,ely used in poinf os o white pigm"r*.

TiCl+(s) * HzO(l) ) TiOr(s) + a4Cl(g)
The reaction hos been used to crate smoke screens. fn moist oir, the titonium(IV) chlonide reocts to
produce o thick smoke of suspended titanium(IV) oxide ponticles. Whot mass of titonium(fV) oxide con
be expected when 85.6 9 of titonium(lV) chloride is rqcted with excess woter wpour?
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2?. t.56 g of AszSa, 0.140 9 of HzO, 1.23 g of HNO3, ond 3.50 9 of MNO3 are reacted occording to the
egmtion below:

3Asa5{s)*4HzO(l)+lOHNOs(oq)+l8MNO:(oq))9MzSO+(og) '6HsAsO+(oq)+28NO(9)
o) Whot moss of HgAsO+ is produced?

| 1.56 r ls-sr )/a ̂ "r fL,4sgr\I ,+l.evsog\ = l,fu't
(. zfib.a*tZgttot /[s 'nol AsrS.,/\ '*'/

/  Ol+o", uP )/  6 *"t  l {- ,4"o+)/ l* 1.1+=ozs,\ = t ,b51
( , g. oti zs 3/*t ll t ,*ol Fl,r; /\ ^u 

/

( \TtuY )1brqrt-d.&d*)(r+, 
q+3o4,\' t.bb1

t b3-orz}*glrct /[to nlol [lR?. / \ n'J

,'. Il/9 ;s {fu ,.(;^t lig rcar/a,,l ,,rd L8 I 
HgAs)y ls fro/u,,/

b) Whot rrolume (ot STP) of NO is produced?

I g-',rU-uP \f za ̂^t r,to lzz,+ ?^,t\
\  tg.os ZS gtnol /  |  L"+ot HrO y'  /
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