PART B Given Ky forCO,(g) = 34x102M atm'?

QUESTION 1

Tofind: S[CO,,aq], solubility concentration of CO,(aq)
inmol L' at equilibrium

(a) BEFORE thebottleisopened (p(CO,,g) = 5.0 atm)

S[CO,,a] JCO,ad] = Ky (COy) x p(CO,0)
Ky (CO,) = “5CO.0 = (34x102Mam?) x (5.0am)
2 = 17x10'M
= 017mol L™?
(b) AFTER thebottleisopened (p(CO,,0) = 3.5% 107 *atm)
S[CO.,,
K, (CO, = _SCO2
p(CO,,9)
JCO,aq] Ky (COp) x p(CO,,0)

(34x102Mam?) x (3.5x 10 *am)
1.19x 10 ° M
1.2x10°mol Lt

PART B Given K,forOy(g) = 1.3x103M am'?

QUESTION 2

p(O,,g9) = 0.21 atm at 25°C

(a) theamount of dissolved oxygen, O,,in mol L~ and ppm

S[0,,&ad]
P(O,.9)

(i) gO,aj inma L™t = Kn (O x p(0,,0)

(13x10°M anm?) x (0.21 am)
2.73x104M

27x10%mol L™?

Ky (Gy)




M(O,) = [2(15.999)] gmol-! = 31.998 gmol* = 31.998 x 10° mg mol

(i)  gO,ag inppm = (273x10“*mol L'Y) x (31.998 x 10° mgmoal %)
= 8.736mgL? (1ppm = 1mgL™Y)
= 8.7 ppm

(b) () theBOD for thelakein mal L~ and in ppm

Given  S(C,H¢O,a0) = 5.00ppm = 500mgL?!

1ppm = 1mgL™?

Tofind: S(O,,aq) required to react completely with C,H;O
M(C,H,0) = [2(12.011) + 6 (1.0079) + (15.999)] gmol ' = 46.0684 g mol * = 46.0684 x 10°mg

mol~?

S(C,HsO,aq) inmoal L * = 5.00 ppm
= (500mgLY) + ( 46.0684 x 10° mgmal %)
= 1.0853 x 10 *mol L

Reection involved in BOD: CHO + 30, > 2CO, + 3H,0

3 moles of O, are required to oxidize 1 mole of organic matter C,H;O to 2 CO, and 3

H,O
S(0,aq) in mol Lt = S(C,Hs0,a0) x (3molesO, + 1 mole C,H:O)
= (1.0853x10“mal LY (3)
= 3.256x10“mol Lt
= 3.26 x10“mol L*
M(O,) = [2(15.999)] gmol * = 31.998 gmol * = 31.998 x 10° mg mol *
S(Ozaq) in ppm = (3.256 x 10“mol L'%) x (31.998 x 10° mgmal )
= 10.419mgL*
= 10.4 ppm

(i) It requires 10.4 ppm dissolved O,(aq) in order to completely react with 5.00 ppm organic
matter, C,HzO. From Part (&), the amount of dissolved O, in naturd water a 25°C is 8.7
ppm. Thus, thereisnot enough dissolved oxygen in the lake.



Given @© V(oxygenated water) = 200 mL
QUESTION 3 @ Ky(0y a 4°C = 202x103mol L't atm*
@ c(NaS,0;) = 0.02468 M

@ p(0O,0) = 0.209 am

Tofind: §O,,ag] inppm and V(NgS,0,)

S[O,,a]

n Q) = p(0,,9)
21

S(O,,aq) inmol L* Ky (O2) % p(O,0)
(202 x 103 mol L'*am?) x (0.209 atm)

4.2218 x 10“ mol L

M(O,) = [2(15.999)] gmol* = 31.998 gmol ! = 31.998 x 10° mg mol*

S(O,,2q) in ppm

1ppm = 1mglL™!

(4.2218 x 104 mol L) x (31.998 x 10° mg
mol %)

13509 mgL?

13.5 ppm

n(O,) present c(0O,) x V(O,)
(42218 x 10*mol L'Y) x (200 x 10°3L)

8.4436 x 10° mal

According to the following sequentia reections,
®  Mr*(ag) + 20H (ag) + %0 (aq) > MnO,(s) + HO()

2mole of O,(aq) produces 1 mole of MnO,(s)
n(MnO,) = n(0,) x (1 moleMnQ, + ¥2moleO,) = (84436 x 10°moal) (2) = 168872 x 10"* mol

@  MnOys) + 4H'(ag) + 21(a0) > Mr(ag) + lf(ag) + 2H,0()

1 mole of MnO,(s) yidlds 1 mole of I,(aq)
n(l,) = n(MnQ,) x (Lmolel, + 1 moleMnQ,) = 1.68872 x 10 * mol

@  Lfag) + 2S,02(ag) > S0 (ag) + 21 (aq)
1 mole of I,(ag) reactswith 2 moles of Na,S,05(aq)
n(Na,S,0;) = n(l,) x (2molesNa,S,0, + 1 molel,) = (168872 x 10 *mol) (2) = 3.37744 x 10 * mol

V(Na,S,0;) n(Na,S,0;) + ¢(Na,S,0,)
(8.37744 x 10*mal) + (0.02468 mol L)
1.3685 x 102 L

137/mL




