
Data Booklet for Chemistry (Advanced Level) 2019 for H1-3 
1 Important values, constants and standards 

molar gas constant R = 8.31 J K–1 mol–1 

the Faraday constant F = 9.65  104 C mol–1 

the Avogadro constant L = 6.02  1023 mol–1 

the Planck constant h = 6.63  10–34 J s 

speed of light in a vacuum c = 3.00  108 m s–1 

rest mass of proton, 1H 
1 

mp = 1.67  10–27 kg 

rest mass of neutron, 1n 
0 

mn = 1.67  10–27 kg 

rest mass of electron, 0 e 
−1 

me = 9.11  10–31 kg 

electronic charge e = –1.60  10–19 C 

molar volume of gas Vm = 22.7 dm3 mol–1 at s.t.p. 
Vm = 24 dm3 mol–1 at r.t.p. 

(where s.t.p. is expressed as 105 Pa [1 bar] and 273 K [0 C], 

r.t.p. is expressed as 101325 Pa [1 atm] and 293 K [20 C]) 

ionic product of water Kw = 1.00  10–14 mol2 dm–6 (at 298 K [25 C]) 

specific heat capacity of water = 4.18 kJ kg–1 K–1 (= 4.18 J g–1 K–1) 

 

 

2 Ionisation energies (1st, 2nd, 3rd and 4th) of selected elements, in kJ mol–1 

 

 
 
3(a) Bond energies in diatomic molecules (these are exact values) 

Bond  Energy/kJ mol–1 Bond Energy/kJ mol–1 

H-H 436 H-F 562 

D-D 442 H-Cl 431 
NN 944 H-Br 366 
O=O 496 H-I 299 

F-F 158  CO 1077 

Cl-Cl 244   

Br-Br 193   
 



3(b) Bond energies in polyatomic molecules (these are average values) 

Bond  Energy/kJ 
mol–1 

Bond Energy/kJ 
mol–1 

Bond Energy/kJ 
mol–1 

Bond  Energy/kJ 
mol–1 

C-C 350 S-S 264 C-O 360 Si-O in SiO2(g) 640 

C=C 610 C-H 410 C=O 740 P-H 320 
CC 840 C-F 485 C=O in CO2 805 P-Cl 330 

(benzene) 520 C-Cl 340 N-H 390 P-O 340 

N-N 160 C-Br 280 N-Cl 310 P=O 540 

N=N 410 C-I 240 O-H 460 S-H 347 

O-O 150 C-N 305 Si-Cl 359 S-Cl 250 

Si-Si 222 C=N 610 Si-H 320 S-O 360 

P-P 200 CN 890 Si-O in SiO2(s) 460 S=O 500 
 

 

4 Standard electrode potential and redox potentials, E⦵ at 298 K (25 oC) 

4(a) E⦵ in alphabetical order  

 

  

 
 
 
 

 
 
 
 



 

 
 
All ionic states refer to aqueous ions but other state 
symbols have been omitted. 

4(b) E⦵ in decreasing order of oxidising power 

 

 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



5 Atomic and ionic radii 

 

 

 

 

6 Typical proton (1H) chemical shift values () relative to TMS =0 

 
Note:  values for ―O―H and ―N―H protons can vary depending on solvent and concentration. 



 

7 Characteristic infra-red absorption frequencies for some selected bonds  

 

 

  
8 The orientating effect of groups in aromatic substitution reactions 
The position of the incoming group, E, is determined by the nature of the group, G, already bonded to the ring, and not by 
the nature of the incoming group E. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



9 Qualitative Analysis Notes [ppt. = precipitate] 
9(a) Reactions of aqueous cations 

 
9(b) Reactions of anions 

 
9(c) Tests for gases 

 

9(d) Colour of halogens 
 

 

 



10 The Periodic Table of Elements 
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