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Solving for x, we have x2 = (0.0037)(4.3 X 10‘?) = 1.6 X 10—9

x = [Pr] = [HCO3‘] = «11.6 x 10—9 = 4.0 x 10‘5M

The small value of 3: indicates that our simplifying assumption was justified. The
pH is therefore

4'0 X 1‘." pH = -log [H+] = —log (40 x 10-5} = 4.40

 

 

 
 
 
 
 
 
 

 
 

 
 

 
 
 

 
 

 
 

 
 
 

 
 
 

  
  

4.2 X 35' ' If we were asked to solve for [COaz‘], we would need to use Kfl. Let’s illustrate
first calculation. Using the values of [HCOf] and [H+] calculated above, and setting
:COf‘] = y, we have the following initial and equilibrium concentration values:

._ HCOs‘iaq) v——‘ WW) + (3032—060

Lply as “13.";

:tprotorL;

ht: (4.0 x 10-5 — y) M (4.0 x 10-5 + y) M

zation} harming that y is small compared to 4.0 X 10—5, we have

< 10“? IH-‘Hcoatl (4.0 x 10—59(3) -u
.1 constants ' Kaz = [HCOa‘] = 4.0 x 10—5 = 5.6 x 10
as from the ' _ -

factor of 22‘ y = 5'6 x 10 11 M = [C032 ]
[301},me nae value calculated for y is indeed very small in comparison to 4.0 X 10—5, showing

2 our assumption was justified. It also shows that the ionization of HC03‘ is neg-
hide in comparison to that of H2C03 as far as production of H“ is concerned. How-

- -. it is the only source of C0321 which has a very low concentration in the solution.
Our calculations thus tell us that in a solution of carbon dioxide in water most of

C02 is in the form of C02 or H1C03, a small fraction ionizes to form H+ and HCOS',
37M. The . , ‘ an even smaller fraction ionizes to give C03 _.
f carbonic -

CTICE EXERCISE

'mlate the pH and concentration of oxalate ion, [©0421, in a 0.020 M solution of ox-
" acid, Hzczo4 (see Table 16.3}. Answcrs: pH = 1.80; [(220421 = 6.4 x 10‘5M

1‘2..ng _ ." Weak Bases

he 8 ' - -- substances behave as weak bases in water. Such substances react with

---*r. removing protons from H20, thereby forming the conjugate acid of the
and OH‘ ions:

Weak base + H20=conjugate acid + OH‘ [16.30]

0 most commonly encountered weak base is ammonia:

”M NH3(sq) + H200)=NI-I4+(sq) + 0H*(aq} [16.31]

x M The equilibrium-constant expression for this reaction can be written as

[NHHIOH‘]

K =W [16.32]

- sse the concentration of water is essentially constant, the [H20] term is in-

__0 x 10-5 . stated into the equilibrium constant, giving

mation ..- ‘ [NH4+][OH-I
K, = K[H20] = {NHal [16.33]

Toe constant Kb is called the base-dissociation constant, by analogy with the

association constant, K“, for weak acids. The Wawfmmjotfimm EX. 101 6 p_ 004

16.7 r‘ Weak Bases 615
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616 Chapter 16 {Acid-Base Equilibria

  

Base

Ammonia

(NHs)

Pyridine
(CsHsN)

Hydroxylamine
(HzNOHJ

Methylamine
(NHZCHB)

Hydrosulfide ion
(H5?)

Carbonate ion

(C032?

Hypochlorite ion
(ClO‘)

 

 ail-v. .

Lewis Conjugate
Structure Acid Equilibrium Reaction Kg,

H—I'il—H NH; NH3 + H20 :NH; + OH‘ 1.3 x 10' ‘
H

< O N: C5H5NH' C5HSN + H20 :CSH5NH+ + OH“ 1.7 x 10--

H—fTT—QH H3NOH‘ HZNOH + H20 =H3NOH+ + on- 1.1 x 10. '
H

H—I'xi—CH3 NH3CH3* NHZCHa + H20=NH3CH3+ + 0H" 4.4 x 10--

H

[H—{sfl— H23 HS" + H20: H25 + 0H- 1.8 x 11‘"

:'C|3: 2—
__ /C\\ -. Hcog— cof- + H20:HCOS" + OH" 13 x 19'-
-.Q. .9

|::¢'1—0::|_ HCIO 00* + H20 =Hc10 + OH‘ 3.3 x 1::- ‘

liimium in which a base reacts with H20 taform the conjugate acid and OH‘. Tab:

16.4 A lists the names, formulas, Lewis structures, equilibrium reactions, and vs..-

ues of Kb for several weak bases in water. Appendix D includes a more extensive 13-.

Notice that these bases contain one or more lone pairs of electrons. A lone pair is rte:-
essary to form the bond with H”. Notice also that in the neutral molecules the lore

pairs are on nitrogen atoms and that the other bases are anions derived from wee.
acids.

SAMPLE EXERCISE 16.14

Calculate the concentration of OH" in a 0.15 M solution of LII-I3.

Solution We use essentially the same procedure here as used in solving problems-
involving the ionization of weak acids. The first step is to write the ionization reaction
and the corresponding equilibrium-constant (Kb) expression:

NH3(aa) + H200)=NHJQaq} + OH'(aa)

2 [NHFHOH‘I
[NH3]

We then tabulate the equilibrium concentrations involved in the equilibrium:

Kb = 1.8 x 10—5

NH3{aa) + H200): NH4+[aq) + OH‘Iaa}

   

[Notice tha
libriurn—cor

expression

Because Kb

compared -
0.15 M. Th:

Notice that
0.15 M. Th:

PRACTICE

Which of ti

Son: pyrid:

Types of 11

How can in

role to beh.

i-st catego

:air of elet

finding all
These subs

amines. In

3 3th a bon

RH; with

CH3NH2).

smiling an

the chemi:

CHQIHJ.
The so

weak acids

ate, NaClC
Dr} is alwa

fee 00‘ it

raently, thl

C10"

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


