WORKSHEET: SOLUTION EQUILIBRIUM (Weak acids and bases, buffers,
ggﬁp;clmc acids, and Hydrolysis.) Mol hCl= waol CH, PN,

(r
1. 40.00 ml of 0.350 M CHaNHs is titrated with 0.280 M HCI until the end point is reached . Calculate the
e —
PH of the solution at the end point.( K for CH3gNHp=5.0x 104 )
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How many moles of HNOs/must be added to kLOO liter of 0.370 M NaNQ»o ko give a buffer of

PH=4.207 (Ignore any volume change due to the addition of HNO2) (Ka for HNOg is 4.5 x 10°4),
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a. Is NaHCOg3 (aq) acidic, basic, or neutral ?You must show your work ta justify your answer. ( Ka1 for

H2C03 = 4.3 x 10-7, Kag for HCOg™ = 4.8 x 10°-11) QO egma = i’% ® Calc. Yo percy
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How many moles of NaOH jnust be added to a 1.00 liter of 0.230 M benzoic acid, HC7H505, to produce
4.50? (Kafor HC7H50p=6.3x105)
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B. What is the [H*] concentration of a solution made by adding 35.00 ml of 0.660 M|CgH5NH>lta
40.00 mi of 0.420 N(HCI? )(Kp, for CgHsNHy is 4.6 x 10°7)
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o Predict whether the following solutions are acidic, basic, or neutral. Write the equilibrium equations, and

all calculations if needed, to justify your answer. (KpforNHgis 1.8x 102 ,

0 _ ) Catec Ya t—\L g
:a:;Hggjnss,waﬂy ;}) Cormmpont. Ca +o Kig K) B o @)
- NHy
: - = -L0
Setup: N WLt 4 Hid T2 vy« W, o Ko 2w o VO = YLD
€8 \‘-\o l-g‘l-uj-s
oy
CLO™ + Hio T RClo+o v K=o | ot 3403
ce

el Wi 3.5 xS

Answer:  Kp for CIO" > Kafor NHg* |, Basic

b. NaNO3
Setup:
NOyT +nie = MM, vow- T
CR Answer: Basic
c. Ni(NOg)3
Setup:

- +
NPT 4 om0 = Niowt 4w }

o LA o

sr N3 ( "'h_,C\.? + +4 0 .::__ N CHd_Oﬁg.o (uY Answer: Acidic
- -

SET B: Ty or

B
uS A CwHo,~
1. How many moles of HCHO2 must be added to a 1.00 liter of 0.400 M NaGH8> to give a buffer of pH=
3.607 Ignore any volume change due to the addition of HCHO2. (Ka for HCHO2=1.8 x1 0'4}
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4. Predict whether each of the following solutions is acidic, basic, or neutral. Write the equilibrium
equations, and all calculations if needed, to justify your answer. K, for NH3=1.8 x 10'5,

for HCHO3 is 1.8 x 104
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5. TheéﬁHsOsz_, }corbate ion, concentration of a 0.270 M ascorbic acid, is adjusted to a value of 8.5 x
10°8 mole/liter. What is the [H*] concentration? Ka1 fo(H2CgHgOg )is 7.9x10°5 and Kaz for HCgHgOg™ is 1.6 x
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6. How many moles of NaOH should be added to a 1.00 liter of 0.190 M HNO2 to produce a solution of

PH=4.80? Assume there is no change in volume upon the addition @Ka for HNOp is 4,5 x 10°4 .
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7) What is the pH of a solution made by ml‘xinglzs,ﬂﬂ mi of 0.440 M CH3NHgCI Lnd 37.00mlof . Q0o 11 Naot
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SET C:

1. The oxalate ion cuncentratia of 0.20 @ adjusted to a value of
? Kat for HaC2O4 is 5.6 x 102 and Kap for

3.00x 103 M. What is the [H*] ion coneentration in the solution
HC204 is 5.1 x 105,
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2. Predict whether each of the following solutions is acidic, basic, or neutral, Write the equilibrium
equations , and all calculations if needed, to justify your answer. Kb for NHg is 1.8 x 1075,
Ka for HCIO is 3.5 x 1078, \
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4, \How many ml of 0.250 M _HF faq) must be added to 500.0 ml of 8-388-M-NMafto give a buffer of
PH=23.50? Kg for HF is 6.8 x 10 "% .
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5. Find the ‘pﬁ of a solution made by mixing 25.0 ml of 0.0650 M benzylamine, C7H7NHg, and 13.9 mi of

e 0.0500 M HCI.\Ky for CzH7NHg s 4.7 x 10-10]
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6. A chemist wants to prepare a buffer of pH
added to 465 ml of 0.0941 M NaOH solution to obtai
Setup:
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= 4.35. How many milliliters of 0.455 M acetic acid must be
nsuch a buffer? Ka for HCoH30pis 1.7 x 1075 .
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b. Is NeHE20z-(aq) acidic, basic, or neutral? K for HaCp0O4 is 5.6 x 102,
Kaz for HC204™ is 5.1 x 105 vou must show your work to justify your answer.
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