Stoichiometry (Mole Relationships)

Chemical reactions are like recipies - two of these, one of those make 4 servings - and 50
on. If you want the recipie to come out right you need start with the right ratio of ingredients.
You can make a bigger or smaller recipie, but you have to keep the ratios the same.

Otherwise, you'll get a gloppy cake or a sour cookie. As you work through the following
guestions, keep the idea of a recipie in mind.

Balance the fallowing reaction:

;L N2 (g) + ,_??__He @ > 2 NHy
Using conversions, fill in the following table: |
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Since these are all gases, it
may be easier to use

| volumes to measure out
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masses 1o find how much
we need or will make?
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What did you find to be true about the mole ratios in your table? Do they always hold true?
Explain mathematically why or why not. Compare them to the coefficients in your equation.
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As you saw in the previous exercise, we can use the mole ratios of a balanced equation to
predict how much reactant we will need (like making a grocery list for a party), or how much
product we can make (when you can't go 1o the store, what is the maximum amount you can
- cookK).
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STOICHIOMETRY WORKSHEET #1
MOLE-MOLE CALCULATIONS

Sample Problems:

(2A1 +6HCI > 2 AICI; £ 31,
1. In the reaction above, if 0.5 moles of Al reacts,

a. How. many moles of! Hz are produced? =~ b. How many moles Tf HCl are needed?
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2. In the above reaction, if 0.75 moles of Fe reacts,
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a 'How many moles of O, are needed? b. How many moles of Fe, 05 are produced?
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c. How many grams of Fey0; is this? -
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d. If 10.0 grams of Fe react, how many moles of O, will be needed?
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(&ZZH4+ 30,2>2C0;+2H,0

| 3. In the above reaction, if 0.75 moles of C,H,4 reacts,

a. How many moles of CO; are produced? b. How many moles of O, are also needed?

T5mola N gt D T2\ TSl G 2 O

|Iwet ¢y o, ol (¥y

2. 250l
P-o

See pg N\ and N-Q for help



2H;PO, + 3Mg(OH); > Mgy(PO4), + 6H,0

4 In the above reaction, if 0.42 moles of Mg(OH), reacts
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a. How many moles of H3PO, react? b. How many moles of water are formed?
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¢. How many moles of M oW many grams of Mgs(PO4); is this?
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5 1Tn the above reaction, if 2.3 moles of Al,O3 are produced, o % \e ) s C’i)
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a. How many moles of O, are needed? b. How many moles of Al are needed?
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—. c. How many grams of Al is this?
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d.if 5.0 g grams of Al rea t, how many miﬂes of O, are needed?
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Cu +2AgNO; > Cu(NOs), +2 Ag
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6. In the above reaction, if 0.15 moles of AgNOj reacts,

a. How mnay moles of copper will react?  b. How many moles of silver w111 there be?
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¢. How many grams of silver is this?
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d. if 15.0 grams of copper reacts, how many moles of silver will be produc
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Stoichiometry: Moles to Grams

2 Na + Cl, > 2 Nacl

1. How many moles of NaCl are produced from 36 g of Cl,?
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2. How many grams of Na are needed to produce 2.6 mol of NaCl?
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Fe.Os + 3 CO = 2Fe + 3 CO»

3. How many grams of iron are produced from 1.5 mol of Fe,O3?
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4. How many moles of CO are needed to produce 4.5 g of CO;?
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STOICHIOMETRY PRACTICE- Balance Equations First!
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How many grams of H,O are produced when 2.50, moles of oxygen are used? ——
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If 3.00 moles of H,O are produced, how man _y grams of oxygen must be consumed?
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How many grams of KClI are produced from 1.00 mol \fClg and excess K?

‘OW@\ C,\Q_ amb\ Y,C\

‘%\/‘iﬁu\ \ \wmolClz | \wed kel \
A |
| Nayo + 11,0 > 2NaoH
How many moles of NaOH are produced from 469 grams of NayO?
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STOICHIOMETRY WORKSHEET #2
MASS-MASS CALCULATIONS

Sample Problems:
4Fe + 30, » 2F6203

1. In the reaction above, if126.0 Macts calculate

a. The/mass ;f Fe that reacts M 7 M"\ OL ‘ LlMO, FC 65 % E Cooqa
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I£2.74 grams of KCl are produced, calculate:
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b. the mass of KCIOjs that reacts
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o @j Hi, + 80, = 5CO,;+6H:0 H
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4. In the above reaction, iff 109.0 grams of pentane/reacts, calculate:

Ly a. The mass of 02 thagreacts
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b. The mass of carbon dioxide produced
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5. In the above reaction, n% 7.75 grams of P;Sreacts calculate:

a. thf tetra%hosp;oms decoxide that is produced ‘ .
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Cu + 4HNQO; 2 Cu(NO3): -+ 2NO; + 2H0

If 11.3 g grams of NO; react, calculate:
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a. The mass o nitric acl at reacts
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b. The mass of copper that reacts

\\2} \\__723-\‘302-\ Lot WOz ) Leno\ Cu V(62290 _
oY [ean0z | Smol NOZ | Yo Cu -~
! n c. The mass of copper (I1) nitrate that is produced “
o i tEs ] N0 1 \\&%mo;g\‘m %cdn%@
3 UG NO o\
k:(}\n d. The mass of water that\ is prod‘t?cec% \ ’ - \ wmol CU(N);Z 2

| - 1), Aa N0, \ND\NOz\ 3 o) WD\ %o YO
= Ubﬁﬂoz ‘Qmo\ MOZ \\M"“'}D




