
«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=N=çÑ=U= =

=

=
=

=

mêçÇìÅí=`~í~äçÖìÉ=

b~ëÉãÉåíë=

mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ=

=

mÉÉê=oÉîáÉïÉÇ= ^ééêçîÉÇ=
oÉî= _ó= a~íÉ= oÉ~ëçå=Ñçê=`Ü~åÖÉ=

_ó= a~íÉ= _ó= a~íÉ=

l= qáÅÜ=
jÜä~åÖ~=

ORLMNLNM= fåáíá~ä=aê~Ñí= = = = =

N= qáÅÜ=
jÜä~åÖ~=

NOLMPLNM= açÅìãÉåí=oÉîáëÉÇ=íç=
áåÅçêéçê~íÉ=éÉÉê=êÉîáÉï=

ÅçããÉåíë=

píÉï~êí=bî~åë=
EpbF=

dìó=dêÉÖçêó=
EddF=

= = =

O= qáÅÜ=
jÜä~åÖ~=

MVLMQLNM= réÇ~íÉ=ÑçääçïáåÖ=ÅçããÉåíë=Äó=
dd=~åÇ=pb=

ddI=pb= = = =

P= qáÅÜ=
jÜä~åÖ~=

NTLMSLNM= réÇ~íÉ=ÑçääçïáåÖ=ÑìêíÜÉê=
ÅçããÉåíë=Äó=pb=

pb= = = =

Q= qáÅÜ=
jÜä~åÖ~=

MTLMTLNM= réÇ~íÉ=ÑçääçïáåÖ=ÑìêíÜÉê=
ÅçããÉåíë=Äó=pb=

pb= = = =

R= qáÅÜ=
jÜä~åÖ~=

NPLMULNM= réÇ~íÉ=ÑçääçïáåÖ=ÅçããÉåíë=Äó=
pb=

pb= MVLMULNM= = =

S= qáÅÜ=
jÜä~åÖ~=

MSLMNLNN= réÇ~íÉ=ÑçääçïáåÖ=ÅçããÉåíë=Äó=
^pc=

= = = =

T= `Üêáë=mÉÉä= MRLMTLNN= réÇ~íÉÇ=ÑäçïÅÜ~êí=íç=
áåÅçêéçê~íÉ=ÇÉîÉäçéãÉåí=ä~åÇ=

^ä~å=cçñ=L=
pÉ~å=

jÅ`~êíÜó=

MRLMTLNN= ^pc= gìä=NN=

U= qáÅÜ=
jÜä~åÖ~=

OPLMVLNN= q~ÄäÉ=N=~åÇ=q~ÄäÉ=O=êÉîáëÉÇK=
kçíÉ=çå=ï~íÉê=ã~áå=ÇÉéíÜë=áå=

éÉ~í=~ÇÇÉÇK=

`Üêáë=mÉÉäI=
E`mFI=gçÜå=
táäâÉë=EgtFI=

dd=

OPLMVLNN= = =

V= qáÅÜ=
jÜä~åÖ~=

NRLNNLNN= kçíÉ=çå=ãáåÉê~ä=êáÖÜíë=~ÇÇÉÇ=
~åÇ=åçå=éêÉÑÉêÉåÅÉ=çÑ=äáÑí=~åÇ=

ëÜáÑí=Åä~ìëÉë=ëí~íÉÇ=

`mIgtI=dd= NRLNNLNN= = =

NM= `Üêáë=mÉÉä= NNLMTLNO= réÇ~íÉ=_êáíáëÜ=ëí~åÇ~êÇë=êÉÑ= dd= = = =

=

`çéóêáÖÜíW=^åÖäá~å=t~íÉê=pÉêîáÅÉë=iíÇK=
qÜáë=ÖìáÇ~åÅÉ=Åçåí~áåë=áåÑçêã~íáçå=íÜ~í=ã~ó=ÄÉ=ÅçåëáÇÉêÉÇ=íÜÉ=áåíÉääÉÅíì~ä=éêçéÉêíó=çÑ=

^åÖäá~å=t~íÉêK==cìêíÜÉê=ÇáëëÉãáå~íáçåI=ÅçéóáåÖ=çê=éìÄäáÅ~íáçå=áë=åçí=éÉêãáííÉÇ=ïáíÜçìí=íÜÉ=
=éêáçê=ïêáííÉå=ÅçåëÉåí=çÑ=^åÖäá~å=t~íÉêK=

=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=O=çÑ=U= =

q^_ib=lc=`lkqbkqp=

N fkqolar`qflk= P 

O molar`q=abp`ofmqflk= P 

OKN mêçÇìÅí=`çêÉ= P 

OKO mêçÇìÅí=fåíÉêÑ~ÅÉ= P 

P molar`q=^mmif`^qflk=^ka=pbib`qflk= Q 

PKN ^ééäáÅ~íáçå= Q 

PKO pÉäÉÅíáçå= Q 

Q molar`q=fkqbdo^qflk= T 

=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=P=çÑ=U= =

N fkqolar`qflk=

qÜÉ=éìêéçëÉ=çÑ=íÜáë=ÇçÅìãÉåí=áë=íç=ã~âÉ=áí=É~ëó=íç=áåíÉÖê~íÉ=íÜÉ=É~ëÉãÉåí=éêçÇìÅí=áåíç=~=ÇÉëáÖå=
ëçäìíáçåK= qÜÉ= Ñáêëí= é~êí= çÑ= íÜÉ= ÇçÅìãÉåí= áåíêçÇìÅÉë= íÜÉ= éêçÇìÅí= ~åÇ= ÖáîÉë= ÖìáÇ~åÅÉ= çå= áíë=
~ééäáÅ~Äáäáíó= ~åÇ= ëÉäÉÅíáçåK= qÜÉ= ä~ííÉê= é~êí= çÑ= íÜÉ=ÇçÅìãÉåí= éêçîáÇÉë= ÇÉí~áäÉÇ= áåÑçêã~íáçå=çå=
Üçï=íç=áåíÉÖê~íÉ=íÜÉ=mêçÇìÅí=áåíç=~=éêçàÉÅí=ëçäìíáçå=~åÇ=áåÇáÅ~íÉë=ïÜáÅÜ=áåíÉêÑ~ÅÉë=åÉÉÇ=íç=ÄÉ=
í~âÉå=áåíç=~ÅÅçìåí=ïÜÉå=~ééäóáåÖ=íÜÉ=éêçÇìÅíK=

=

O molar`q=abp`ofmqflk=

qÜÉ=ÚéêçÇìÅíÛ=ã~ó=ëáãéäó=ÄÉ=ÇÉëÅêáÄÉÇ=~ë=ÑçääçïëW==

^=êÉîáÉï=~åÇ=ëí~åÇ~êÇáë~íáçå=çÑ=É~ëÉãÉåí=ïáÇíÜëK=

OKN mêçÇìÅí=`çêÉ=

qÜÉ=ÑçääçïáåÖ=ÉäÉãÉåíë=ÅçãéêáëÉ=íÜÉ=ÅçêÉ=çÑ=íÜÉ=éêçÇìÅíX=íÜÉëÉ=Çç=åçí=ÅÜ~åÖÉ=áå=íÜÉ=áåíÉÖê~íáçå=
çÑ=íÜÉ=éêçÇìÅí=áåíç=~=éêçàÉÅíK=

• cçê= éáéÉë= ä~áÇ= ~í= åçãáå~ä= ÇÉéíÜ= EMKVã= ÅçîÉêF= áå= ~ê~ÄäÉ= çê= Öê~òáåÖ= ä~åÇI= íÜÉ=
êÉÅçããÉåÇÉÇ=É~ëÉãÉåí=ïáÇíÜë=ëÜçìäÇ=åçí=ÄÉ=~äíÉêÉÇK=

OKO mêçÇìÅí=fåíÉêÑ~ÅÉ=

qÜÉëÉ=ÉäÉãÉåíë=êÉèìáêÉ=ãçêÉ=ÇÉí~áäÉÇ=ÇÉëáÖå=~åÇ=~ÇàìëíãÉåí=Ñçê=éêçàÉÅíJëéÉÅáÑáÅ=êÉèìáêÉãÉåíëK===

• tÜÉå= éáéÉë= ~êÉ= ä~áÇ= ÇÉÉéÉê= íÜ~å= åçãáå~ä= ÇÉéíÜI= ÉëéÉÅá~ääó= áå= Äìáäí= ìé= ~êÉ~ëI=
ÅçåëáÇÉê= áåÅêÉ~ëáåÖ= íÜÉ=É~ëÉãÉåí=ïáÇíÜ= íç=éêçíÉÅí= íÜÉ=éáéÉ=~åÇ= êÉÇìÅÉ= íÜÉ= êáëâ=çÑ=
Ç~ã~ÖÉ=íç=éêçéÉêíáÉë=ëÜçìäÇ=íÜÉ=éáéÉ=Ñ~áäK=EpÉÉ=q~ÄäÉ=NF=

• tÜÉå=íÜÉ=éáéÉ=áë=çéÉê~íáåÖ=~í=éêÉëëìêÉë=áå=ÉñÅÉëë=çÑ=NM=Ä~êI=ÉåÖáåÉÉêáåÖ=àìÇÖÉãÉåí=
ëÜçìäÇ= ÄÉ= ÉñÉêÅáëÉÇ= ëç= ~ë= íç= ÉåëìêÉ= íÜÉ= É~ëÉãÉåí= éêçîáÇÉÇ= ~ÅÅçêÇë= ~ÇÉèì~íÉ=
éêçíÉÅíáçå=íç=íÜÉ=éáéÉK=

• qÜÉ=éáéÉ=ã~íÉêá~äI=éáéÉ=ÄÉÇÇáåÖ=~åÇ=éáéÉ=àçáåíáåÖ=ãÉÅÜ~åáëã=ëÜçìäÇ=ÄÉ=ÅçåëáÇÉêÉÇ=
ïÜÉå=ëéÉÅáÑóáåÖ=É~ëÉãÉåí=ïáÇíÜëK==

• tÜÉêÉ=éáéÉë=~êÉ= ä~áÇ= áå=~ÇîÉêëÉ=ÖêçìåÇ=ÅçåÇáíáçåëI=ÉåÖáåÉÉêáåÖ= àìÇÖÉãÉåí= ëÜçìäÇ=
ÄÉ=ÉñÉêÅáëÉÇ=~åÇ=áåÅêÉ~ëÉ=íÜÉ=éáéÉ=É~ëÉãÉåí=ïáÇíÜ=~ë=~ééêçéêá~íÉK=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=Q=çÑ=U= =

P molar`q=^mmif`^qflk=^ka=pbib`qflk=

=
qÜáë=ÚéêçÇìÅíÛ=áë=~ééäáÅ~ÄäÉ=íç=~ää=åÉï=^åÖäá~å=t~íÉê=éáéÉë=ä~áÇ=áå=éêáî~íÉ=ä~åÇK=

PKN ^ééäáÅ~íáçå=

qÜÉ=ÚéêçÇìÅíÛ=áë=ëìáí~ÄäÉ=Ñçê=íÜÉ=ÑçääçïáåÖ=~ééäáÅ~íáçåëW=

• o~ï=t~íÉê=éáéÉë==

• mçí~ÄäÉ=ï~íÉê=éáéÉë==

• cçìä=ï~íÉê=Öê~îáíó=ëÉïÉêë=~åÇ=êáëáåÖ=ã~áåë=

• pìêÑ~ÅÉ=ï~íÉê=Öê~îáíó=ëÉïÉêë=~åÇ=êáëáåÖ=ã~áåë=

• cáå~ä=ÉÑÑäìÉåí=éáéÉë=Ñêçã=ëÉï~ÖÉ=íêÉ~íãÉåí=ïçêâë=

• päìÇÖÉ=çê=ëäìêêó=éáéÉë=Ñêçã=ëÉï~ÖÉ=íêÉ~íãÉåí=ïçêâë=

• mêçÅÉëë=ï~íÉê=éáéÉë=Ñêçã=ëÉï~ÖÉ=íêÉ~íãÉåí=ïçêâë=

=

qÜáë=ÚéêçÇìÅíÛ=çê=ÖìáÇ~åÅÉ=áë=åçí=ëìáí~ÄäÉ=áå=íÜÉ=ÑçääçïáåÖ=~ééäáÅ~íáçåëW=

• ^ÄçîÉ=ÖêçìåÇ=éáéÉë=

• máéÉë=áå=éìÄäáÅ=ä~åÇ=ëìÅÜ=~ë=ëíêÉÉíë=~åÇ=êç~ÇëK=

• _êáåÉ=máéÉäáåÉë=

• päìÇÖÉ=éáéÉë=Ñêçã=ï~íÉê=íêÉ~íãÉåí=ïçêâëK=

^åÖäá~å=t~íÉê=ÇçÉë=åçí=Ü~îÉ= ëí~íìíçêó=éçïÉêë=~ë=~=ï~íÉê=ìåÇÉêí~âÉê= íç= ä~ó=ÄêáåÉ=~åÇ= ëäìÇÖÉ=
éáéÉë=Ñêçã=ï~íÉê=íêÉ~íãÉåí=ïçêâëK=

PKO pÉäÉÅíáçå=

qÜÉ=ëÉäÉÅíáçå=ã~íêáñ=ÄÉäçï=ëÜçìäÇ=ÄÉ=ìíáäáëÉÇ=íç=ëéÉÅáÑó=É~ëÉãÉåí=ïáÇíÜëK==

=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=R=çÑ=U= =

Will the pipe convey Raw water, Potable water, Raw 
sewage, Partially treated or Treated sewage effluent, 
Surface water, Sludge or Process water for a sewage 

treatment works?

Is the pipe located in 
 privately owned land?

(including ownership by corporate 
bodies and local authorities)

Easement product Is not 
applicable. AW has no statutory 

powers. Guidance in this document 
may be used but note that the 
easement will be negotiated.

Crown Land
If the pipe is to be laid in Crown land, AW 

has no statutory powers to lay pipe but 
guidance in this document on easement 

widths is applicable

Street/Highway
No Easement is required if the pipe is laid 

in a street/highway but pipe must be 
positioned to ensure that it is protected 

from damage

Notes
1.Consultation with Savills is required along with reviewing the local / county council growth 
plans for housing and development and County Mineral plans to assess future land use.
2.Where adverse ground conditions such as sands or where the pipe will be below the water 
table, consult a geotechnical expert and consider increasing the easement as the pipe will 
require more protection

Is the land marked 
for  development within
 the next 20 years in the

local plan or a change of use that may 
restrict future access

 to the main (see note 1)

Refer to Table 2 for 
easement widths

Refer to Table 1 for 
easement widths

Yes

No

Yes

YesNo

No

Easement Selection Matrix

=

=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=S=çÑ=U= =

=

q~ÄäÉ=NW== mêçéçëÉÇ=b~ëÉãÉåí=táÇíÜë==

máéÉ=kçãáå~ä=aá~ãÉíÉê=EããF= b~ëÉãÉåí=táÇíÜ=EãF=

ak=≤=NQV= QKM=

akNRM=Ó=akOQV= QKM=

akORM=Ó=akQQV= RKM=

akQRM=Ó=akRVV= SKM=

akSMM=Ó=akTQV= TKM=

≥akTRM= TKM=

=

q~ÄäÉ=OW== bñíÉåÇÉÇ=b~ëÉãÉåí=táÇíÜë==

máéÉ=kçãáå~ä=aá~ãÉíÉê=EããF= b~ëÉãÉåí=táÇíÜ=EãF=

ak=≤=NQV= QKR=

akNRM=Ó=akOQV= SKM=

akORM=Ó=akQQV= SKM=

akQRM=Ó=akRVV= VKM=

akSMM=Ó=akTQV= VKM=

≥akTRM= NOKM=

=

klqbW=qÜÉ=êÉÅçããÉåÇÉÇ=É~ëÉãÉåí=ïáÇíÜë=~êÉ=Ä~ëÉÇ=çå=åçãáå~ä=ÇÉéíÜ=çÑ=ÅçîÉê=EMKVãF==
íç=éáéÉëK=qÜÉ=båÖáåÉÉê=ãìëí=ÅçåëáÇÉê=ïáÇÉåáåÖ=É~ëÉãÉåíë=ïÜÉêÉ=éáéÉë=~êÉ=ä~áÇ=ÇÉÉéÉê=
íÜ~å=åçãáå~ä= ÇÉéíÜK=t~íÉê=ã~áåë= ä~áÇ= áå=éÉ~í= ~êÉ= êÉèìáêÉÇ= íç= ÄÉ= ~í= NKNã=ÇÉÉé= ~åÇ=
íÜÉêÉÑçêÉ= ïáÇÉê= É~ëÉãÉåí= ïáÇíÜëI= áå= éêçéçêíáçå= íç= íÜÉ= áåÅêÉ~ëÉÇ= ÇÉéíÜI= ëÜçìäÇ= ÄÉ=
ëéÉÅáÑáÉÇ=

qÜÉ= êÉÅçããÉåÇÉÇ= É~ëÉãÉåí=ïáÇíÜë= ~ÄçîÉ= ~êÉ= Ä~ëÉÇ= çå=éáéÉë=ïáíÜ= ÉáíÜÉê= ÉåÇ= äç~Ç= êÉëáëí~åí=
àçáåíëI=ìåäáâÉäó=íç=ÄÉ=ÇáëäçÇÖÉÇ=Äó=íêÉÉ=êççíë=çê=íÜçëÉ=Å~êêóáåÖ=ÑäìáÇë=ìåÇÉê=Öê~îáíó=Ñäçï=çê=ïáíÜ=
éêÉëëìêÉ= äÉëë= íÜ~å=Ü~äÑ= íÜÉ=éáéÉ= ê~íÉÇ=éêÉëëìêÉK=tÜÉêÉ= ÅçåÇáíáçåë= ~êÉ=ÇáÑÑÉêÉåí= Ñêçã= íÜÉ=çåÉë=
ìåÇÉê=ïÜáÅÜ=íÜÉëÉ=êÉÅçããÉåÇ~íáçåë=~êÉ=ã~ÇÉI=ÇÉîá~íáçå=Ñêçã=íÜÉëÉ=êÉÅçããÉåÇ~íáçåë=ã~ó=ÄÉ=
åÉÅÉëë~êóK=qÜÉëÉ=Ñ~Åíçêë=êÉä~íÉ=íç=íÜÉ=éáéÉ=àçáåíáåÖ=ãÉÅÜ~åáëã=~åÇ=íÜÉ=ÇÉîÉäçéãÉåí=éçíÉåíá~ä=çÑ=
íÜÉ=ä~åÇ=áå=ïÜáÅÜ=íÜÉ=éáéÉ=áë=ÄÉáåÖ=ä~áÇK=

E~F máéÉ=àçáåíáåÖ=ãÉÅÜ~åáëã==

qÜÉ=éáéÉ=àçáåíáåÖ=ãÉÅÜ~åáëã=Ü~ë=~å=áåÑäìÉåÅÉ=çå=íÜÉ=ë~ÑÉíó=~åÇ=áåíÉÖêáíó=çÑ=íÜÉ=áåëí~ääÉÇ=
éáéÉ=~ë=ëçãÉ=àçáåíë=Å~å=ÄÉ=ÇáëäçÇÖÉÇ=Äó=íêÉÉ=êççíëK=_ìíí=Ñìëáçå=ïÉäÇÉÇ=mçäóÉíÜóäÉåÉ=éáéÉë=
çê=éáéÉë=ïáíÜ=ÉåÇ=äç~Ç=êÉëáëí~åí=àçáåíë=çÑÑÉê=íÜÉ=ë~ÑÉëí=áåëí~ääÉÇ=éáéÉ=ëóëíÉãK=tÜÉêÉ=éìëÜ=Ñáí=
àçáåíë=çê=ÅçìéäáåÖë=ïáíÜ=åç=ÉåÇJäç~Ç=êÉëíê~áåí=~êÉ=ìëÉÇI=ÉåÖáåÉÉêáåÖ=àìÇÖÉãÉåí=ëÜçìäÇ=ÄÉ=
ìëÉÇ=íç=ÉåëìêÉ=íÜÉ=É~ëÉãÉåí=ëéÉÅáÑáÉÇ=ïáää=~ÅÅçêÇ=íÜÉ=êÉèìáêÉÇ=éêçíÉÅíáçå=íç=íÜÉ=éáéÉK=qÜÉ=
É~ëÉãÉåí=ïáÇíÜë=áå=q~ÄäÉ=N=~ÄçîÉ=~êÉ=Ä~ëÉÇ=çå=íêÉÉë=ïÜáÅÜ=Öêçï=íç=~=ÖáêíÜ=çÑ=ÄÉíïÉÉå=PM=
~åÇ=SMÅã=~í=ã~íìêáíó=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=íÜÉ=êÉÅçããÉåÇ~íáçå=çÑ=q~ÄäÉ=P=áå=_pRUPTWOMNO=
EqêÉÉë=áå=oÉä~íáçå=íç=`çåëíêìÅíáçå=Ó=oÉÅçããÉåÇ~íáçåëFK=tÜÉêÉ=íêÉÉë=íÜ~í=Öêçï=íç=~=ä~êÖÉê=
ÖáêíÜ=~í=ã~íìêáíó=~êÉ=äáâÉäó=íç=ÄÉ=éä~åíÉÇI=ÅçåëáÇÉê~íáçå=ëÜçìäÇ=ÄÉ=ã~ÇÉ=íç=ëéÉÅáÑó=~=ïáÇÉê=
É~ëÉãÉåí=ïáÇíÜ=íÜ~å=íÜÉ=ãáåáãìã=ÖáîÉå=áå=q~ÄäÉ=N=~ÄçîÉ=áå=~ÅÅçêÇ~åÅÉ=ïáíÜ=q~ÄäÉ=P=áå=
_pRUPTWOMNOK==



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=T=çÑ=U= =

=

EÄF aÉîÉäçéãÉåí=mçíÉåíá~ä=

fÑ= íÜÉ=éáéÉ= áë=ÄÉáåÖ= áåëí~ääÉÇ= áå=~=Äìáäí=ìé=~êÉ~I= íÜÉêÉ= áë=~=åÉÉÇ= íç=ÉåëìêÉ= áí= áë=éêçíÉÅíÉÇ=
Ñêçã=ÄìáäÇáåÖ= ÑçìåÇ~íáçå=äç~ÇáåÖ=~ë=ïÉää=~ë= íç=ÉåëìêÉ=ÄìáäÇáåÖ= ÑçìåÇ~íáçå= ë~ÑÉíó= áå= íÜÉ=
ÉîÉåí=çÑ=~=Ñ~áäìêÉ=çÑ=íÜÉ=éáéÉK=båÖáåÉÉêáåÖ=àìÇÖÉãÉåí=åÉÉÇë=íç=ÄÉ=ÉñÉêÅáëÉÇ=íç=ëéÉÅáÑó=~å=
É~ëÉãÉåí= ïáÇíÜ= íÜ~í= ïáää= ÉåëìêÉ= íÜÉ= éêçíÉÅíáçå= çÑ= íÜÉ= áåëí~ääÉÇ= éáéÉ= íÜÉ= É~ëÉãÉåí=
êÉÅçããÉåÇÉÇ=áå=q~ÄäÉ=O=ëÜçìäÇ=ÄÉ=ìíáäáëÉÇK=`çåîÉêëÉäóI=áå=~êÉ~ë=ìåäáâÉäó=íç=ÄÉ=ÇÉîÉäçéÉÇ=
ëìÅÜ= ~ë= péÉÅá~ä= mêçíÉÅíáçå= ^êÉ~ë= Epm^F= ~åÇ= páíÉë= çÑ= péÉÅá~ä= pÅáÉåíáÑáÅ= fåíÉêÉëí= EpppfFI= íÜÉ=
ãáåáãìã=É~ëÉãÉåí=ïáÇíÜë=êÉÅçããÉåÇÉÇ=áå=q~ÄäÉ=N=ïáää=ëìÑÑáÅÉK=

=

Q molar`q=fkqbdo^qflk=

_ó= ÑçääçïáåÖ= íÜÉ= ëÉäÉÅíáçå=ÅêáíÉêá~= áå= ëÉÅíáçå=P=~ÄçîÉI= íÜÉ=ÇÉëáÖåÉê=ïáää=ÇÉ~ä=ïáíÜ= ëçãÉ=çÑ= íÜÉ=
ÅçåëáÇÉê~íáçåë= íç= ÄÉ= ã~ÇÉ= áå= ëÉäÉÅíáåÖ= ~åÇ= áåíÉÖê~íáåÖ= íÜáë= ÚéêçÇìÅíÛ= íç= ~= éêçàÉÅíK= qÜÉëÉ=
ÅçåëáÇÉê~íáçåë=~êÉ=íÜÉ=éêçÇìÅí=ÅçåîÉóÉÇ=Äó=íÜÉ=éáéÉI=ÖêçìåÇ=ÅçåÇáíáçåë=~åÇ=ïÜÉíÜÉê=çê=åçí=íÜÉ=
éáéÉ= áë= ÄÉáåÖ= áåëí~ääÉÇ= áå= ~= Äìáäí= ìé= ~êÉ~K= ^ÇÇáíáçå~ä= ÅçåëáÇÉê~íáçåë= åÉÉÇ= íç= ÄÉ= ã~ÇÉ= íç=
ÉÑÑÉÅíáîÉäó=áåíÉÖê~íÉ=íÜáë=ÚéêçÇìÅíÛ=áåíç=~åó=ÖáîÉå=éêçàÉÅíK=

E~F ===lÑÑëÉííáåÖ=É~ëÉãÉåí=Ñêçã=éáéÉ=ÅÉåíêÉJäáåÉ=

lÅÅ~ëáçå~ääóI= íÜÉêÉ= ~êÉ= áåëí~åÅÉë= ïÜÉêÉ= ~= éáéÉ= áë= ä~áÇ= ïáíÜáå= ä~åÇ= ïáíÜ= ÇÉîÉäçéãÉåí=
éçíÉåíá~ä=ïÜáÅÜ=ä~åÇ=áë=~Çà~ÅÉåí=íç=~=ëíêÉÉíLêç~ÇK=qÜÉ=É~ëÉãÉåíI=áÑ=í~âÉå=ÉèìáÇáëí~åí=Ñêçã=
íÜÉ=éáéÉ=ÅÉåíêÉJäáåÉI=ïçìäÇ=êÉëìäí=áå=íÜÉ=ëíÉêáäáë~íáçå=çÑ=ÜáÖÜ=î~äìÉ=éêáî~íÉ=ä~åÇK=få=ëìÅÜ=~=
Å~ëÉI=ÅçåëáÇÉê~íáçå=ëÜçìäÇ=ÄÉ=ã~ÇÉ=íç=çÑÑëÉí=íÜÉ=É~ëÉãÉåí=ãçêÉ=íçï~êÇë=íÜÉ=ëíêÉÉíLêç~Ç=
íç=ãáåáãáëÉ=íÜÉ=~êÉ~=çÑ=É~ëÉãÉåí=í~âÉå=Ñêçã=íÜÉ=éêáî~íÉ=ä~åÇK=^åçíÜÉê=Éñ~ãéäÉ=ïçìäÇ=ÄÉ=
ïÜÉå= ~= åÉï= éáéÉ= áë= ÄÉáåÖ= ä~áÇ= é~ê~ääÉä= íç= ~å= ÉñáëíáåÖ= éáéÉ= ~äêÉ~Çó= ÄÉåÉÑáíáåÖ= Ñêçã= ~å=
ÉñáëíáåÖ= É~ëÉãÉåíI= íÜÉ= É~ëÉãÉåí= Ñçê= íÜÉ= åÉï= éáéÉ= ã~ó= ÄÉ= çÑÑëÉí= íç= ãáåáãáëÉ= íÜÉ=
~ÇÇáíáçå~ä=É~ëÉãÉåí=íç=ÄÉ=çÄí~áåÉÇ=ëç=Ñ~ê=~ë=íÜÉ=ÇÉëáÖåÉê=ÉåëìêÉë=~ÅÅÉëë=~åÇ=éêçíÉÅíáçå=
êÉèìáêÉãÉåíë=Ñçê=ÄçíÜ=ã~áåë=~êÉ=ë~íáëÑáÉÇK=

=

EÄF ===qïç=çê=ãçêÉ=ï~íÉê=ã~áåë=áå=çåÉ=É~ëÉãÉåí=

tÜÉêÉ=íïç=çê=ãçêÉ=ã~áåë=~êÉ=ä~áÇ=áå=é~ê~ääÉä=çê=áå=ÅäçëÉ=éêçñáãáíóI=çåÉ=É~ëÉãÉåí=Å~å=ÄÉ=
ëéÉÅáÑáÉÇ=ïÜáÅÜ= ~ÅÅçìåíë= Ñçê= íÜÉ= çîÉêä~é=çÑ= íÜÉ= íïç= É~ëÉãÉåíë= ~åÇ=ïáää= åçí= åÉÅÉëë~êáäó=
Ü~îÉ= íç= ÄÉ= íÜÉ= ~êáíÜãÉíáÅ= ëìã=çÑ= íÜÉ= áåÇáîáÇì~ä= É~ëÉãÉåíë= Ñçê= É~ÅÜ= éáéÉI= éêçîáÇÉÇ= íÜÉ=
éáéÉë=~êÉ=ëìÑÑáÅáÉåíäó=ÅäçëÉ=ëç=~ë=íç=~ääçï=~å=çîÉêä~é=çÑ=íÜÉ=É~ëÉãÉåíëK= =

=

EÅF ===oÉéä~ÅÉãÉåí=çê=êÉåÉï~ä=çÑ=~=éáéÉ=ïáíÜ=~å=ÉñáëíáåÖ=É~ëÉãÉåí=

iáâÉ=Ñçê=äáâÉ=éáéÉ=êÉéä~ÅÉãÉåíë=çê=êÉåÉï~äë=ëÜçìäÇ=åçí=ÖáîÉ=êáëÉ=íç=~åó=ÅÜ~åÖÉ=áå=É~ëÉãÉåí=
~êê~åÖÉãÉåíë= ìåäÉëë= íÜÉ= éáéÉ= ëáòÉ= áë= ÄÉáåÖ= ~äíÉêÉÇ= ìéï~êÇë= êÉëìäíáåÖ= áå= íÜÉ= åÉÉÇ= Ñçê= ~=
ïáÇÉê=É~ëÉãÉåí=íÜ~å=íÜÉ=ÉñáëíáåÖK=tÜÉêÉ=~ééäáÅ~ÄäÉI=çåäó=íÜÉ=~ÇÇáíáçå~ä=É~ëÉãÉåí=ïáÇíÜ=
åÉÉÇ=ÄÉ=ÅçåëáÇÉêÉÇ=Ñçê=ÅçãéÉåë~íáçåK=qÜáë=áë=ëìÄàÉÅí=íç=ÉîáÇÉåÅÉ=çÑ=íÜÉ=ÜáëíçêáÅ=É~ëÉãÉåí=
~êê~åÖÉãÉåíë=ÄÉáåÖ=éêçÇìÅÉÇ=Äó=íÜÉ=ÄìëáåÉëëK=

===

EÇF ===pÜ~êáåÖ=É~ëÉãÉåíë=ïáíÜ=çíÜÉê=ìíáäáíó=éêçîáÇÉêë=

lÑíÉåI=çìê=éáéÉë=~êÉ=ä~áÇ=é~ê~ääÉä=íç=çíÜÉê=ìíáäáíáÉë=ëìÅÜ=~ë=Ö~ë=éáéÉë=ïÜáÅÜ=êÉèìáêÉ=íÜÉ=ë~ãÉ=
çê=ÖêÉ~íÉê=éêçíÉÅíáçåK=qÜÉêÉ=áë=ëÅçéÉ=íç=ëÜ~êÉ=çê=ìíáäáëÉ=íÜÉ=ïÜçäÉ=çê=é~êí=çÑ=íÜÉ=É~ëÉãÉåí=
çÄí~áåÉÇ=Äó=íÜÉ=çíÜÉê=ìíáäáíó=çéÉê~íçêK=iá~áëçå=ïçìäÇ=åÉÉÇ=íç=ÄÉ=Å~êêáÉÇ=çìí=ïáíÜ=íÜÉ=çíÜÉê=
ìíáäáíó= éêçîáÇÉê= ÄÉ~êáåÖ= áå= ãáåÇ= íÜ~í= ëçãÉ= É~ëÉãÉåí= ~êê~åÖÉãÉåíë= áåîçäîÉ= ~å= ~ååì~ä=
êÉåí~ä= ~ë= çééçëÉÇ= íç= íÜÉ= çåÉJçÑÑ= é~óãÉåí= éêáåÅáéäÉ= áå= íÜÉ= ^t= ÄìëáåÉëëK= qÜÉ= ÇÉëáÖåÉê=
ëÜçìäÇ= áåîçäîÉ= íÜÉ= iÉÖ~ä= pÉêîáÅÉë= aÉé~êíãÉåí= íç= ÉåëìêÉ= ^tÛë= áåíÉêÉëíë= ~åÇ= êáÖÜíë= ~êÉ=
éêçíÉÅíÉÇK=

=



 = mêçÇìÅí=`~í~äçÖìÉ= mêçÇìÅí=fåíÉÖê~íáçå=dìáÇÉ== =
=
=

«=^åÖäá~å=t~íÉê=OMNO= m~ÖÉ=U=çÑ=U= =

EÉF ===jáåÉê~ä=êáÖÜíë=

råÇÉê= pÅÜÉÇìäÉ= NQ= çÑ= íÜÉ= t~íÉê= fåÇìëíêó= ^Åí= NVVNI= ~= ãáåÉê~ä= êáÖÜíë= çïåÉê= ã~ó= ÖáîÉ=
^åÖäá~å=t~íÉê= PM= Ç~óë= åçíáÅÉ= çÑ= íÜÉáê= áåíÉåíáçå= íç= ïçêâ= íÜÉáê= ãáåÉê~ä= êáÖÜíëK= ^åÖäá~å=
ï~íÉê=ïçìäÇ= íÜÉå= ÄÉ= êÉèìáêÉÇ= íç= êÉäçÅ~íÉI= ~í= çìê= ÉñéÉåëÉI= íÜÉ=éáéÉL~ëëÉí= ~ÑÑÉÅíáåÖ= íÜÉ=
ãáåÉê~ä=Éñéäçê~íáçåK=qÜáë=ÅçìäÇ=~äëç=áåîçäîÉ=ÅçãéÉåë~íáçå=íç=íÜÉ=ãáåÉê~ä=êáÖÜíë=çïåÉê=Ñçê=
äçëëÉë= ~ëëçÅá~íÉÇ=ïáíÜ=åçí=ïçêâáåÖ= íÜÉ=ãáåÉê~ä= êáÖÜíëK= båÖáåÉÉêë= ëÜçìäÇ= íÜÉêÉÑçêÉ= ~îçáÇ=
ä~óáåÖ=éáéÉë=áå=ä~åÇ=ëìÄàÉÅí=íç=ãáåÉê~ä=êáÖÜíë=~ë=Ñ~ê=~ë=íÜÉó=~êÉ=~ï~êÉK=oÉÑÉê=íç=i~ï=ÄêáÉÑáåÖ=
äçÅ~íÉÇ==çå=e^th=~í=dWy^t|açÅìãÉåíëymìÄäáëÜyiÉÖ~äyptyjáåÉê~äëKÇçÅ=

=

=


