Problem 4-71 (4-52 in 3" Ed.)

Ore
Basis: m; = 1000 kg ore S S — Ncara(s)
Xcarz = 0.96 ] . ' ' Nsioz(s)
Xsio2 = 0.04 ! I | = | Ni2s04
dlll Al B HH Nhz20
N T > Ncasos
I Nye
Nyzsirs
Ag. Sulfuric Acid X WE H2SO4 98
M, =2 CaF2 78
27 CaF2(s) + H2S04(l) => CaSO4(diss) + 2HF(I) HF 20
XHzsos = 0.93 Sio2 60
Xtiz0 = 0.07 6HF(l) + SiO2(ag) => HaSiFs(s) + 2H20(1) H2SiF6 144
H20 18
Other Equations DOF Analysis (Element) CaSO4 136
15% Excess Aqg. Sulfuric Acid H 1
95% of ore dissolves U= 3 S 32
E=-6 Ca 40
. NR =0 F 19
Assume that the undissolved ore has the OE = -2 Si 28
me composition as the original or P —
same composition as the original ore DOF = 0 0 16
_960kgCaF2_123k | CaF
Ncar2,in = W = lzorkgmot Laly i

1.15 H,S0,
CaF,

Muasoain = (14.15 kgmol HyS04 ;) (98

Nyzsoain = (12.3 kgmol Can)( ) = 14.15 kgmol H,S0,

kg
kg mol

) = 14915 kg

) = 1387 kg H2504'in
kg mix
093 kg H,SO,

Myzom = (14915 kg)(0.07) = 1044 kg SO Nyzp i = 124",‘(;“] = 5.8 kgmol
kgmol

m, = (1387 kg H,S04,) (

Moreout = (1 —0.95)(1000 kg ore;,) = 50 kg ore
(50 kg)(0.96)
Nearzout =~ o = 0.6154 kgmol CaF, 4y
78k—
gmol
(50 kg)(0.04)

kg
60 kgmol

Nsioz,0ut = = 0.0333 kgmol SiO; oy

Ca balance (in = out)
(ncar2,in)(1) = (Ncar2,0ut)(1) + (Ncasosout)(1) SO Ncasosout = 12.3 — 0.6154 = 11.692 kg mol

Si balance

(nsioz,in)(1) = (N sio2,0ut)(1) + (NHasirs,out)(1) SO NH2siFs,0ut = <4Z(j‘g#> — .0333 kgmol Si0, = 0.6333 kgmol

kg mol

F balance
(Ncar2,in)(2) = (Ncar2,0ut)(2) + (NHF0ut) (1) + (NH2siFs,0ut)(6) SO NHEout =(12.3)(2) — (0.6154)(2) — (0.633)(6) = 19.6 kgmol



S balance
(NH2504,in) (1) = (NH2504,0ut)(1) + (Ncasos,out)(1) SO NH2s04,0ut =(14.15)(1) — (11.692)(1) = 2.5 kgmol

H balance
(NH2504,in)(2) + (NH20,in)(2) = (NH2s04,0u)(2) + (NH20,0ut)(2) + (NHF,0ut) (1) + (NH2siFs,0ut) (2)

SO Mhzoeu = 0.5%[(14.15)(2) + (5.8)(2) — (2.5)(2) — (19.6)(1) - (0.6333)(2)] = 7.07 kg mol



