
PROBLEM 1

COOKING WITH STEANLESS-STEEL



- Copper
- Aluminium
- Carbon Steel
- Cast Iron
- Clay and Stoneware
- Ceramic

- Stainless Steel

MATERIALS

Iron
Carbon
Manganese
Phosphorus
Nickel
Chromium

COMPOSITION







PROBLEM 2 

A Polluted Lake



Pollutant Flow – through (Fp)        BALANCE 1
Water flow – through (Fw)         BALANCE 2

Flows:
- Inlet
- Outlet
- Evaporation
- Stream flow

RESIDENCE TIME                                     CONCENTRATION 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟

𝐹𝑙𝑜𝑤 − 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟

𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒 𝑡𝑖𝑚𝑒 ∗ 𝑃𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 𝐹𝑙𝑜𝑤

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟







PROBLEM 3 

A Polluted Lake



RESIDENCE TIME                                               CONCENTRATION 

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟

𝐹𝑙𝑜𝑤 − 𝑡ℎ𝑟𝑜𝑢𝑔ℎ 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟
𝑅𝑒𝑠𝑖𝑑𝑒𝑛𝑐𝑒 𝑡𝑖𝑚𝑒 ∗ 𝑃𝑜𝑙𝑙𝑢𝑡𝑎𝑛𝑡 𝐹𝑙𝑜𝑤

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟

Fp, in = 40 tons/year

STEADY - STATE

NOT STEADY - STATE

𝐹𝑝, 𝑜𝑢𝑡 = 𝐶𝑝 ∗ 𝐹𝑤, 𝑜𝑢𝑡 =
𝑀𝑝

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟
 * Fw, out

𝑑𝑀𝑝

𝑑𝑡
= 𝐹𝑝, 𝑖𝑛 − 𝐹𝑝, 𝑜𝑢𝑡





PROBLEM 4 

Aluminium in the Himalaya



Variation on the stock-flow-residence time problem

Situation A Situation B

Deposition flow (µg/(cm2 x day))

Deposition velocity (cm/day)

Situation B – Situation A

Density, time and accumulation

Deposition flow and initial 
concentration in atmosphere



Situation A Situation B

Stokes Law

Describes the rate at which objects fall through a 
medium like air or water.

F = 6 pi r n v = m g

Mparticle = 4/3 x pi x r3 x rhoaerosol

Average mass of a particle

Particle Size
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