Chemistry: pH and pOH calculations

Part 1° Fill in the missing information in the table below

KEY

pH [H,0"] pOH [OH'] ACID or BASE?
3.78 1.66 x 10°' M 10.22 L 6.03x 107" M Acid
3.41 3.89 x 10 M 10.59 257 x107""' M Acid
o 8.81 1.55x 10~ M 519 65.46 x 10™° M Base e
__B._s; _ 204x10° M 5.31 4.88x10° M Base
B.46 3.47 x 10" M 5.54 2.88x10° M Basei
12;1 .__,“5 x 107" M 1.90 ' 1.26 x 107° M Base
11.86 138 x 107 M 2.14 7.24x 107 M Base "
: 3.40 3.98x10" M 10.6 231x107"' M Acid
10.91 1.23x107"' M 3.09 “ 8.13x 107" M Base
5.13 7.49x 10" M 8.87 d 1.35x 107" M Acid
4.06 8.71 x 10" M 9.94 1.15_1 107" M Acid
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10.91 1.23x10° M | 3.09 8.13x 10" M Base
5.13 749x10°M 8.87 1.35x10° M Acid
4.06 8.71 x10™° M 9.94 1.15x107"° M Acid
6.41 | 3.89x107" M o 7.59 257 x10° M Acid
4.16 6.92x10™° M 9.84 1.45x107"° M Acid
| 0.98 1.06 x 10" M 13.0 1.00x 107" M Acid
10.18 6.61x 107" M 3.82 1.51 x10~' M Base
7.93 117 x10° M 6.07 8.53x107" M Base
7.05 8.91x10™" M 6.95 1.12x 107 M ~Base
9.33 4.73x 107" M 4.67 214 x107° M Base
12.67 214x 107" m 1.33 4.68 x 1072 M Base
12.0 1.0x107* M 2.01 9.87 x 10" M Base
11.68 2.09x 107 M 2.32 4.79 x 10"_M 3 Base
7.04 9.22x10° M 6.96 1.10x 107" ™M ~Base
1.76 1.74 x 107* M 12.24 ;75 x 107" ™ Acif;
2.70 200x 107 M 11.3_ 5.39 x 16"" M ‘ Acid




AEY Part 2: For each of the problems below, assume 100% dissociation

1 A Wirite the equation for the dissociation of hydrochloric acid
HCl(ag) @ H''(ag) + Cl'(aqg)
B Find the pH of a 0.00476 M hydrochloric acid solution.

- HCl(ag) = H''(ag) + CI"(aqg)
0.00476 M 0.00476 M

— pH = -log[H"]
pH = -10g[0.00476 M]
i pH = 2.32

A Write the equation for the dissociation of sulfuric acid _l_ 5/,_///7 /%Z//CZ/ &L
H,S0.(aq) > 2H''(ag) + S0 (aq) ;(/52_7 s 15 S0/ Ol o T /0S5

B Find the pH of a solution that contains 3.25 g of H;SO, dissolved in 2.75 liters of solution. ’

Step1 xmolH,S0O, f3I!El,:_;H.,,S{:)_,[1m"-'ﬂi-l"“"s':)""]:t,;)[}33,m:.”ng,c;,.dt Jé.s Ll
; 98 gH,SO,

ol 0033 molH,S0, e

San DM R0 Ry — M=00121MH.SO
P L 2751 2

o Step3° H,S0,(ag) » 2H' + S0,° (aq) 5”'//%,’//25
-1 Step 4 z:1f1*Tng [H‘]' iozp?n: -log[0 0242 M] = pH = 1.62 /Ve MJd é’/ﬂﬂé-
p 3 A Wirite the equation for the dissociation of sodium hydroxide ﬂ/ & Z? v, /’7? /1785 fm’
, NaOH(ag) - Na'‘(ag) + OH'(ag) /p# JM /wﬂm

0000841 M 0.000841 M SIS e 1 r 1
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Step2 M = mLEI = M= 0033;1:;T2804~ = M=0.0121MH,SO, W

Step3: H,S0,(aq) - 2H' + S0O,° (aq) 5///7/%
0.0121M - 0.0242M é_{’ ,f/o/ét

Stepd4 pH = -log[H'] = pH = -log[0.0242 M] = pH = 162 /vg mJﬂ

Write the equation for the dissociation of sodium hydroxide /5[5»"/’)’?/ /725 W"
NaOH(aq) - Na'’(ag) + OH'"(aq) \:;;_::]/LL /wtlﬂrd//

0.000841 M 0.000841 M
Find the pH of a 0.000841 M solution of sodium hydroxide
pOH = -log[OH"] pH + pOH = 14 /}L (,&/L é‘Lr
pOH = -log[0 000841M] pH +3.08 =14
pOH = 3.08 pH = 10.92 M
. platet— émf
Ky = [H]IOH] pH = -log[H'] t//w’ /D

110" = [H'][0.000841M] pH = -log[1.19x10""" M] ﬁ/ /74
[H'] =[119x10"" M) pH = 10.92 W
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Part 2: continued

. O (1 This oNne_
Write the-equation for the dissociation of aluminum hydroXid

Al(OH),(aq) Al”(ag) + 30H"iaq)
2.36x10° M 7.08x10° M

Ifthe pH is 9.85, what isthe concentration of the atdminum hydroxide solution?

IJH + pPOH = 14 OH - ~el 0.5 M
985 +pOH =14 Sl Sl (0801 = 236 x10° M
POH = 415 415 = A0g [O}] .

2Alod -4.15=[0H’
[OH'] = 7.08x10° M

Write the equation for the dissociation of calcium hydroxide.

Ca(OH),(ag) > Ca®'(ag) + 20H'}aq)
218x10° M 4.37Tx10° M

If the pH is 11.64 and you have 2.55 L of solution, how Mmany grams of calcium hydroxide are in

the solution?

PH + pOH = 14 _ 218 x10° M
OH = -| ==
11.64 +pOH =14 POH = -logfoH 2)4 37x10 M

2™ fiog -2.36 = [OH]

23
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[OH] = 7.08x10° M

Fal =

5 A Write the equation for the dissociation of calcium hydroxide
3 N
Ca(OH),(ag) -> Ca™(ag) + 2 OH"!(aq) 0.
2.18x10° M 4.37x10° M

pOH
B If the pH is 11.64 and you have 2.55 L of solution, how many grams of calcium hydroxide are in pOH
the solution? pOH

PH + pOH = 14 | 218x10° M pH =

1164 +poH-14  POH = -IogOK ] 2)4.37x10 M PH -

pOH = 2 36 236 = -log[OH"] DH =

log -2.36 = [OH"

27 log [OH] 4 AN

[OH] = 437107 M 2.3

mol 3 X mol CE(OH)Z -9
M=——-= 218x10°M = X=557x10 |
. — 5 65 L — mo CE(OH)2
g 74 g CE(OH)Z
xgCa(OH), = 557 x10™> mol = 041 H
2ahele [lmoiCa(DH]2 ] <glaltils

5 Call
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x 10" M

y hydroxide are in

3

A

M
M

1a HCl(ag) © H''(aq) + Cl'(aq)

b HCl(ag) > H''(ag) + Cl'(aq)
0.00476 M 0.00476 M

pH = -log[H"]
pH = -log[0.00476 M]
pH = 2.32
Step1. xmolH,SO, =325gH,S0 Hnolti; 54 ) = 0.03 molH,S0
e 2=~ 98 gH,SO, e
Step2: M= mo} = M= GI03MAtki; S, = M=001MH,SO,
275L
2a Step3: H,SO,(ag) —» 2H' + SO,° (aq)

001M L 002M
Step4: pH = -log[H'] = pH = -log(0.02M] = pH = 1.70

3 NaOH(ag) = Na''(aq) + OH'(aq)
0.000841 M 0.000841 M

pOH = -log[OH] pH + pOH = 14 Kw = [H]OH]

pOH = -log[0.000841M] pH +3.08=14 or 1x107'" = [H'][0.000841M]

pOH = 3.08 pH = 10.92

pH = -log *]
pH = -log .19:-:10'”M]

pH = 10 92

H'] =[1.19x10""' M]

|pH and pOH
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pH =
pH =

-IU‘S 1 J
-log JQMU'”M]

10 92
4. Al(OH)(ag) - Al**(ag) + 3 OH"(ag)
2.36x10" M 7.08x10° M
pH + pOH = 14 _ -
9.85 +pOH=14 PO ="1glO] LOBXA0” M 2aax M
oOH = 415 4.15 = -log[OH’]
2™ log -4.15=[OH]

[OH'] = 7.08x10° M

5 Ca(OH);(ag) - Ca‘’(aq) + 2 OH'(ag)

2.18x10" M 4.37x10° M
pH + pOH = 14 ; 218 x10° M
-~ -log|OH
1164 +pOH=14  PO" ogl0 l 2)4.37 10 M
nOH = 2.36 236 = -log[OH']
2™ log -236=[OH ]

[OH] = 437x10° M

M = TLE‘ Z DB 0NN o 2T CLE(OH’Z — x =557 »10"*mol Ca(OH),
74 gCa(OH),

xgCa(OH), = 557 =10 “N{ ]= 0412 g Ca(OH);

1mol Ca(OH),



