







































































































21122 Chiapeinen
EN 001 solidwaste Hazardous WasteManagement 01922853E

ta Paper1cardboard 381 plastics14 textiles 141
Reasons for low recycling rates
Textiles Currently large scale textilerecyclingfacility
in SG to process the large amount of textilewasteproduced

Pap paper is easilycontaminated even inthe bluerecycling
bins and cannot be recycled when contaminated
From 4Dec2021 onwards new paperConly recycling bins
have been rolled out Cash can be earned

plastics Lack of proper sortingdue to tack or knowledge

the general public on the types of plastics that canKannot

be recycled

lb 1 Incineration

2 Resource Recovery
3 composting

Incineration Combustion t Solidwaste to produce CO2
and incineration ash

Application in SCT
Reduce Volume of oled waste

Recovery of waste energy WTF
Main method of solid waste managementcurrently

Chia Peiwen



ResourceRecovery separating materials from waste that can
beused to make newproducts

Application in SG

Recycling of recyclable materials

using of magnetic separator to extract metals
from solid waste

composting Making use 08 biodegradation bymicrobes
to digest and reduce volume of organic waste

Appucation in SCT

There is no large scalecompostingfacility in SG
so it is not widely applied

c e

mo
o w so so ao ao ao to so go no

combustible

The shaded area in the Tanner Diagram representscompositions

of wastes that are good for incineration For wastes outside

the shaded area mayneed to look into other types or treatments



11

MajorFeatures
Id 1 Bottom liner

2 Dumping and compaction
3 Daily cover
4 Leachate and gas
5 Treatment of leachate and gas
6 Monitoring system

Importance of Semakau Landfill

Currently sGi'Sonly operating landfill
Receives most of the incineration ash

Based on current dumping rates estimated to

fill up by 2035 rather than 2050 Which was

the initial timeline

e Generation

Countries with lower income level generates lower amounts

of solid waste than countries with high income level and
produce higher percentage of organic wastes Countries with

higher income level have higherpercentages of plastic paperwastes
Management

countries with higher income level make woe or more

sanitary teaste collection and disposal methods as compared to

countries with lower income level



2 a Protein 30 O 5 Lo 3
4 5kg

Carbohydrate 30 O 8 o 7 30 O 5 CO 4 t 1010a 0.3

25 5kg

Lipid 30CO5 O 3 t loco 9 OD
5.4kg

b Anaerobic Digestion
I Hajdrolysis Breakdown ofparticulatemattersandlargerunolecules

Z Autogenesis Formation or volatile fattyacids UFAby
fframotenetftaine

Autogenesis Formation of acetate H andcozbyacetogens

4 Methanogenesis Formation of CityandCO2

c µ t.prote.in ICarbhYdate lepidote iRight
45.5kg zs.sicg I l l iz
tr E I8kg E6kg
T.tn tcidiPep ideQ

LeftRight Yookay Left Right

T.orgjea
a

tyI21.2kg 3.0kg
5619 eight

5 6 9
V f i I v

ftp Ace aeJ
26.849 8.6kg

Dato



e a c 12 H L 0 16 N 44
Water stoichiometric

For protein
4a b Z.cn

C4Ha0aN L4C4 t I
0

For Carbohydrate
4a b 2ac 13dJ.coHaz06 4167 1221632

4

0
For Lipid

4a b2act3d_
Hs06 II 4167 842161 7

1
Mass of Lipid b 4kg
no Of mot 5 4 103

642 tf 16 lb

30 682m01

Mass of H2Oneeded 30 682 X 21 16

552 27g
Mass of water initially 30 O 271 10601 t 30105 110101 201.005

24kg
There is enough water initially



3 a
non incinerable
waste

municipal
t Lano

En t
IncinerationEnable

qq.ge

consumers 1 fisottom

Producer y.ua i.a
e4dM9D wastetoEnergy

waste

b 6million tonnes 6 106 03Kg RecyclingRate 60IInInerablewaste 31
Amount 02 waste sent to incinerator perday

6 06 10 kg x COO 63 I 365

6 0822 06 kg Id

6 0822 xcob x
no of Moto

9
1.01.12 1 16 1 5 16

2 8158 X107m01

Complete Combustion Equation
CioHib05 1202 go coz t 8420

i no o s mo I of Oz needed 2 8158 107 232
3.2382 10 mo

Volume of air needed 3 2382 08 X 22 4L
3.4 5 it x O 2
3 45 X to rn



Volume of Oz needed I 45 107 21

7 25 106m3

c Volume of fed air Volume of stack gaj
Heat value 20000 kg KJ

HeatLoss due to radiation 5 1
Left beinand 101 ash

specific
meat Ash O P K 1kg1OC tackgas LO kJ kg C

Heat Value 6 0822 06 kg d X ooo'kJ kg
I 2164 X 10 KJ14

Heatremaining after loss due to radiation

1 2164 10 KJ14 95 1 l 1556 10 kJ

Amount of ash 6 0822 06 kg Id boy

6.0822 05 kg Id
Mass of stack gas 3 4541 X to n.isdxl 5kg1m3

5 1812 10 kg14

Temperature of ash and stack gas
I 1556 10 KJ14
O f KJ1kg1 C X f Ot 22 105kgId 15 812 108 10kJlkgl
20389 C kgid

teat in Stark gases 21.0 KJ1kg1OC x 20389C X 5 1812 106 kgId
I O 6 10 KJ



3d For temperature to be 900C Let Volume of air
neededCms

1 1556 0 O 8 6.0822 105 900 11.0111 sxv 900

V 8 53 107mild

as air combustion is better as it keeps the temperature

of the combustion chamber at 900 1008 range

Improving the longevity of U Incineration chamber
Excess air combustion also controls prevents the production
of dioxins and furans while ensuring completecombustion

4 1000kg Ihr Ni Pb CU
I 8 2 I l 1

For Nc I 8mgIL X Z L 3 6mg D 10 byweight

100 weight 36mg
Mass of Ash 100g X 55

55g
byweight

3 35034 1004 0 0651

For Pb 2 I ng IL XZ L 4 2mg 8Yoby weight

100 weight 4.2mg x

525mg

by weight
525551032 1001 a o 095



For Cu I Img IL X'LL 2 2mg L 35 byweight
10040 weight 2 2 mg x cost

44mg
by weight

44EE xc00Yo o.ogYo
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Gb If the concentrations of the metal components exceed
the limits stated by the regulations the waste is considerec

hazardous

I I I
4C Ni n O 0001701 Pb O 0000 Gtd Cu O 0012d

Kt
First order React con C Coe

too 99.99
O 00017 CtFor Ni e

100

4 54178 days
148 years

Oo 99 99 O o OOGf t
For Pb Too e

e 135446 days
371 years

coo a g 99 o OO l 2 tFor Cu Too e

6 7675 days
21 years

21 years is too short for the toxic ash to be used
as a construction material since buildings are built

to last longer than that Hence using Portland cement
in toxic ash treatment might cause Cu contamination
in the area TOXIC ash may beapplicable as a value

added construction aggregate it the leaching can be better
controlled



d Waste is considered hazardous waste as itmay in

sufficient quantities and concentrations pose a threat to
human life human health or the environmentwhen improperly
stored transported treated or disposed
They are designated as hazardous waste it they are ignitable
corrosive reactive toxic

Hazardous wastes may be in solid liquid gas and sludge
forms

59 110told 110 03 kg Id
Mass of Sulphur 110 03 15

5500kg
no Of Mol 0850 550035 171875 mo

a 0 t SOz Cas03
Caso TE Oz a soy

Overall Eqn Ca Ot 502 1202 a soy
Mass of Co504 171875 x 401 321 4116

23 375 10 g
23375kg

Mass of soil 110 10 X 28 01

31350kg
Total ash collected 23375 t 31350

54725 Kg



5b Mass of organic compound 70 9 X 110 03kg4
77990kgId

Max amount 77990 x too ga 99
of organic 7 799kg Idcompounds

c No TOC Principle OrganicHazardous components PoHc
Dust Hcl CO HCl HF dioxins

EmissionMonitoring system can be set up with flue gas
treatment unit with cyclones dry reactors and bag filters

d Purpose of Basel Convention Tocontrol transboundary
movements of hazardous waste It controls the generation

transboundary movement transport disposal andrecovery
of these wastes

Objective of Basel Convention

1 ensure generation 02 hazardous is reduced to a minimum

2 as much as possible hazardous wastes are to be disposed
within country of generation

3 establish enhanced controls on exportsandimports at hazardouswaste
4 prohibit shipments of haterdon'swastes Ccavities jacking the

legal administrative and technical capacity tomanageanddispose

of them In an environmentally sound manner
5 Co operate on the exchange of information technology transfer

and the harmonization of Standards codes and uidelines




