
Polyprotic Systems 
Define ­
polyprotic acids: Ac..~&;; tNt fY\Cr/t ~I"\ Ql'\e \01\', ~6 Ie. ?ro\o" 

When a polyprotic acid dissociates, each proton dissociates ---=~=C>f-'o.=f=~~-,-=C."--!.'...L.'i , which 
means that each dissociation step has a different --,-,~c..:.o..__ ' 

Write the equations and Ka expressions for the complete dissociation of phosphoric acid 
(H3P04). ~I 
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It is h t\((!. €:f for an H+ ion to leave a singly charged anion than to leave a 
neutral molecule. Therefore, the Ka's are ranked: 
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6. Ascorbic acid (H2C6H606; H2Asc), known as vitamin C, is a diprotic acid (Ka1 =1.0 X Mec~l"~ \t i~ 
10'5 and Ka2 = 5 X 10,12) found in citrus fruit. Calculate [H2Asc], [HAsc'], [Asc2'], and \\~f6~1 -\..) ·\o')~ 
the pH of 0.050 M H2Asc. 
First, write the~~ssociation equations and Ka expressions: [ r\ .At:JC]( H~otj ~ 
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Then, assume:
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Now, solve: 
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~S'l:> _~ Z.101- S1" 7. Oxalic acid (HOOC-COOH, or H2C20 4) is the simplest diprotic carboxylic acid. Its 
5,bY!D1 lb commercial uses include bleaching straw and leather and removing rust and ink stains. 

2
2, b~< 400 Calculate [H2C20 4], [HC20 4-J, [C20 4 "], and the pH ofa 0.150 M H2C20 4 solution, 

[H[t()~, ~}[ h~Dt1
,', (p,.l\t\f:'~ j\~.)a.1 X (Ka1 =5.6 X 10"2 andKa2 = 5.4 X .16\	 Ii " .t 

L\· ~	 "4 -.jbXtD " --,- ­
.,.. nz..(.~O\1 (wi''}';; r\.z.0i~) ~ t\C'l.04- <""1) t n~ot({.JoI1} I -, . [Hl,(1.0q1 
,J.. 0, \50	 0 0 

( - )( '"' >( +l(

E O. I"~() -'x X.>(
 

(X)(x) :-) J -x >(7. :) X'2.: (~,bXlb1.)(OI\~C -~)
 
Kc...\ : S. b X[O"Z. ~ D:\5O=x .b)( to ~ Ki"So-x
 

'xl. ..It (S. b)( ui°Z,)x- 0, OO~4 ;"0 ::::) X::: 0, Ob1'6~~ 

~ ~ [ ~\~O~ j ;::: [ i-\ (1.°,-\-:1 ~ o. Ob=t"6~:, I ~ \-\: ~ \~ (0, C<:.")1'l)~;~).N\	 :: \' It 

[ ~\tCl. 0"1 "0, \'So A"~)\ :: Oi\'SO -0. ob1~Y~ ... 0, O~2\b1 

[ \1 (, l °4-]:;; 0; ebt 1A'\ 

~	 +
HC~04-Cur)"'.· H'Z,oU~) :;;.::-~ Cl-0y1.- eNt) -\ \-\~O et~'L~
 

!._ ~ (~~)([I1C7.0~r1~ :: (~.:...!{X(()-'j)(~~i!
 
["c-1,Ou. J. '. Cl'\~o'j -	 (O,O(,t~) 

[t\1.(7,0'11= O. 0"62\bi ::;: O,O'1l~)'" 

C't\ (, ..°'1-1: 0' 0 b~ /V\ 

[C20y~-) '" S,"\XI\:f SA 

?\1 (D,IS 0""\ ~'2.C2 0'1) :' \. If 6 


