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Fig 3.7: The titration curve ofHistidine. 

The isoelectric pH (pi) is the value at which positives and negative charges 
are the same. The molecule has no net charge. · 
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Table 2.6 
Some synthetic buffers 

Name (Abbreviation) · 

N-(2-Acetamido)-2-aminoethanesulfonic 
acid (ACES) 

3-( Cyclohexy Ia mino )propanesul fonic 
acid (CHAPS) 

N-(2-Hydroxyethyl)piperazine-
N' -2-ethanesulfonic acid (HE PES) 

pKa 

6.9 

10.5 

7.5 

Tris(hydroxymethyl)aminomethanc (TRIS) S3 

Useful pH Range 

6.4-7.4 

10.0-11.0 

7.0-8.0 

7.5-9.0 

Ionization Reaction° 

+ • 
H2NCOCHili,fuCHzCH2SO 3 ~ 

H2NCOCR";N'"HCH2CH2S03 + H+ 

G-+!iH2CHzCH2CH2S~3 ~ . 

0 NHCH2CH2CH2SOj + H+ 

HOCH2CH2DCH2CH2S03 ~ -
HOCH2c'H2QcH2c~2so:; + H+ 

+ 
(HOCH2)JCNH3 ~ (HOCH2hCNH2 + H+ 

"Euch rcucliOJ) shows the two predominant fom1s (acid ancJ base) present in the useful pH range. 
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T-94 Figure 10.6 Breathing and the bicarbonate buffer system 
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