
Stoichiometry - Limiting Reoctonts

Hydrogur gos con be produced in the loborotory by the reoction of mognesium metol wifh
hydrochloric ocid.
o) How many groms of hydrogen con be produced when 4.00 9 of hydrochloric ocid ore odded to

3.00 g of mognesium?
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b) Whot is the volume of this hydrogen ot stondord conditions?

2. Potossium nitrote is widely used os a f ertilizer becouse it provides two essentiol elements, potossium
ond nifrogen. ft is mode by mixing potossium chloride ond nitric ocid in the presence of oxygen
occording to the egmtion:

4 K C l +  4 H N O 3 + O z  )  4 K N O s + Z C l z + Z H z O
How mony kilogroms of potossium nitrote will be produced from 50.0 k9 of potossium chloride ond
50.0 k9 of nitric ocid? An importont by-product is chlorine. How mony kilogroms of chlorine will beproduced? 
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3. Phosphorus forms o compound similor to ommonio. The compound hos the f

phosphine. ft con beprepred by the reaction:
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groms of phosphine will be obfoined?
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4. Bromine con be prepared by odding chlorine to on ogueous solution of sodium bromide. How mony
groms of bromine qre f ormed if ?5.O 9 of sodium bromide ond 25.0 9 of chlorin e are re.octed?
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5. Silver tornishes in the Pre,ser.ce of hydrogen sulfide, o gos thot originote from the decay of food,
becouse of the reoction:

4Ag + lHzS + Oz ) ?AgzS + ?HzO
The block product, silver sulfide, is the "tornish". Tf ?5.OO g of silver,5.00 g of hydrogen sulfide,
ond 4.00 g of oxyge,n ore present in o reoction mixture, which one is the limiting reoctont, ond whot
moss of silver sulfide is produced?
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Sulfur dioxide con be produced from the reoction of hydrogan sulfide ond oxygen os shown by the
following reoction: ?HzS + 3Oz ) ?SOz + ?HzO
o) How mony groms of sulfur dioxide cqn be produced from 70.0 g of hydrogen sulfide and 125 g of

oxygen.
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7. Whot mass of corbon.disulfide is produced when17.5 9 of corbon arereocted with 39.5 9 of sulfurdioxide occording to the *Iil; 
* zsoz(g) ) cszls; * 4co(g)
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8. Whot moss of P+ is produced when 4t.5 g of Cas(PO+)2,26.5 g of SiOz ond 7.80 g of C are rencted
occording to the equation:
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9. Whot volume of corbon dioxide, meosured ot STP, con be produced when 15.65 9 of pentone isr eact ed w*h 40 0 L or oxy sen,ffiil:, 
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10. Whot moss of hydrogen chloride gos is produced when 4.50 g of hydrogen ond 140.0 g of chlorineare
rencted. Which reoctont is in excess ond how much remoins unreocted?

F f .  a  C l r _  +  2 - i lC l

W*)( i##_' ' ) (" t  
++o7u*,)  ;  tb33 Hcl

(
tffi^,, 

) ?rffil,) ( t 6'+L o'a *,, )' I't4' o 3 ttcl

,'. tt*,0 q HCI Trocluu/ ,-H' ! 
"!e/c$J !

4. f lq
waihb|

fuos

I t+o%ct. ) I t ̂ ,t H- \ /".o €eae.\ = 3,%o.g Ll, ,,n/t/
\ fo ,7ot 9/,uol l\ t ,"^a 1 c{, / \ 

tu' / " 
,

t - 1 - , ,  |  -  . n , r i r , / r r  
t

3.1SOq '? lO'Sz 3 H, vssains u'nreaufz/
r J

nucbl

11. The roosting of siderite o?e,FeCOs, produces ferric oxide:
4FeCOs(s) * Oz@)) lFezOt(s) + 4COz(g)

Whot moss of f erric oxide is produced when 55.0 g of siderit e is rencted with 40.0 L of oxygen gas?
Which reactont is in excess ond how much remoins unreocted?
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L?. A monufocturer of bicycles hos 5050 wheels,3013 fromes,and?455 hondlebors.
o) How mony bicycles con be monufoctured using these ports?
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b) How many ports of each kind areleft over?
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c) Which port is like o limiting reoctont in thot it limits the production of bicycles?
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13. The.fizz,produced when on All<a-Seltzer toblet is dissolved in woter is due to the reoction betweqtsodium bicorbonqte ond citric ocid:
3MHCOe(o9) * HsCoHsO{oq)) lCOz1g,1* 3HzO(l) * MaCoHsOz(ag)

rn o certoin experiment 1.00 9 of sodium bicorbonote ond 1.00 9 of citric ocid are ollowed to reoct.
o) Whot volume of corbon dioxide is formed?

How much of the excess reoctont remoins ofter the limiting reoctont is completely consumed?
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b) Which reoctont is thetlimiting rqctant?
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b) Which reoctont is the limitingrenctant?
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one of .the steps in the commerciol process for converting ommonio to nitric ocid involves theconversion of ommonio to nitrogen monoxide:

rn o certoin experi ment r r. ;:?:g]."::.9].?, ffi 
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o) Whot moss of nitrogen monoxide is formed?
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c) How much of the excess reoctont remoins ofter the limiting reoctont is completely consumed2
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