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Empirical Formula
Name:
Institution Affiliation:


Find the empirical formula of a compound containing:
1. 92.31% C and 7.69% H.
Molar mass of;   C=12 g/mmol, H= 1g/mmol
Mole Ratio:        C						H
92.31%÷ 12g/mmol			7.69÷1g/mmol
7.6917				:	7.69
				:           
1.002				:   	1
Empirical formula =C1 H1
		      = CH 
2. 25.92% N and 74.07% O
Molar mass; N= 14g/mmol    O=16g/mmol
Mole Ratio;       N      					O
		25.92÷14 		:	74.07÷16
		1.8514			: 	4.6294
					: 	
			1		:	2.5
			2		:	5
Empirical formula is therefore N2O5 
3. 46.67% P and 56.33% O
Molar mass; P= 30.97g/mmol    O=16g/mmol
Mole Ratio;       P     					O
		46.67÷30.97		:	56.33÷16
		1.41			: 	3.52
					: 	
			1		:	2.4969
			1		:	2
Empirical formula is therefore PO2
4. 19.32% Ca, 34.30% Cl, 46.38% O
Molar mass; Ca= 40g/mmol    O=16g/mmol     Cl=35g/mmol
Mole Ratio;         C    					O			Cl
		19.32÷40 		:	46.38÷16 	:	     34.30÷35
		0.4835			: 	2.8988 	:	    	 0.98
					: 	 		:		
			1		:	6 		:  		2.03
[bookmark: _GoBack]	Empirical formula is therefore Ca (ClO3)2
5. 64.86% C, 13.52% H, 21.62% O
Molar mass; C= 12g/mmol    O=16g/mmol     H=1g/mmol
Mole Ratio;         C    					O			H
		64.86÷12		:	21.62÷16 	:	     13.52÷1
		5.405			: 	1.3513		:	    	13.52
					: 	 		:		
			4		:	1		:  		10
	Empirical formula is therefore C4H10O
6. 3.06% H, 31.63% P, 65.30% O
Molar mass; P= 30.97g/mmol    O=16g/mmol     H=1g/mmol
Mole Ratio;         H  					P			O
		3.06÷1 		:	31.63÷30.97 	:	     65.30÷16
		3.06			: 	1.02 	:	    	 4.08
					: 	 		:		
			3		:	1		:  		4
	Empirical formula is therefore H3PO4
7. 24.56% K, 34.81% Mn, 40.5% O
Molar mass; K= 39g/mmol    O=16g/mmol    Mn=55g/mmol
Mole Ratio;         K    					Mn			O
		24.56÷39		:	34.81÷55	:	     40.5÷16
		0.63			: 	0.63		:	    	2.53
			1		:	1		:  		4.01
	Empirical formula is therefore KMnO4

8. 37.70% Na, 22.95% Si, 39.34% O
Molar mass; Na= 23g/mmol    O=16g/mmol     Si=28g/mmol
Mole Ratio;         Na 				Si			    O
		37.7÷23 		:	46.38÷16 	:	     34.30÷35
		1.64			: 	0.82		:	    	 2.46
					: 	 		:		
			2		:	1 		:  		3
	Empirical formula is therefore Na2SiO3
9. 31.25% Ca, 18.75% C, 50.00% O
Molar mass; Ca= 40g/mmol    O=16g/mmol     C=12g/mmol
Mole Ratio;         Ca 					C			O
		31.25÷40 		:	18.75÷12 	:	     34.30÷35
		0.4835			: 	2.8988 	:	    	 0.98
					: 	 		:		
			1		:	6 		:  		2.03
	Empirical formula is therefore Ca(ClO3)2
For question 10 up to 13 use the same illustrated formula above to get the following answers
10. C2H6O
11. C2H3NaO2
12. (NH4)2SO4
13. Ca(HCO3)2
14. a) Find the Percentage composition of the elements making the compound CH2Cl2
C=12g/mmol		H=1g/mmol		Cl=35g/mmol
Molar mass of the compound= 1*12 +2*1+2*35= 84g 
C; if 84g= 100%
       12g=?
	= 
	=14.29%
H	 =  
	=2.38%
Cl	=
	=83.33%
b)  C9H10O4
Molar mass of the compound is (9*12+10*1+4*16) g=182g
C; 9*12=108g		
Percentage of C is therefore = 59.34%
	Percentage of H is =5.49%
	Percentage of O is =35.16%
15. Applying the formula used in number 1 to 13.The answers are
a) CH4O
b) C4H(BrO)2
16. Given 71% CO2 and 29% H2O.
Molar mass of CO2=12g + 16g + 16g
		       =44g
Percentage of carbon burnt==27.27%
Percentage Mass of carbon used =19.3612%
Molar mass of H2O is 18g and percentage of H is =11.11%
Percentage mass of H is =3.2219%
	Number of moles used;
C= =0.016139moles
H==0.032219moles
Ratio of C to H is 0.016139: 0.032219 which is equivalent to 1: 2 
Therefore empirical formula is C2H4 
17. Given CO2 produced is 78.6% and H2O IS 21.4%
The carbon in CO2 =12g/44g= 27.27%     then =21.434%
The hydrogen in H2O =11.11% therefore =2.378%
	Number of moles used in each case are;
	C					H
0.21434/12		:	0.02378/1
0.01786		:  	0.02378 (divide both sides by 0.01786)
1			:   	1.33    (multiply each number by 3)
3			:              4
Therefore empirical formula is C3H4
18. Given total mass is 100g mass of CO2 is 76.5g and mass of H2O is 23.5g
Molar mass of CO2 is 44g/mmol
In CO2 mass of carbon is =20.86g
Molar mass of H2O is 18g/mmol
In H2O mass of hydrogen is =2.611g
	Therefore mass of oxygen is 100g- (20.86+2.611) g
					=76.53g
		C		      H	O
20.86g/12g	:	2.611g/1g	:     76.53g/16g
1.7383		: 	2.611		:	4.7831 (dividing all the numbers by 1.7383)
1		:          1.5		: 	2.75 (multiply by 4 to make whole numbers)
4		: 	6		: 	11
Therefore empirical formula is C4 H6 O11


