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Scheduled Wastes Management Hierarchy

waste reduction,
waste minimization

waste utilization,
waste to energy

Recycling

CRADLE T

} resource recovery

DISPOSAL &
TREATMENT
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Prescribed Premises Vs Prescribed Activities

Prescribed Premises Prescribed Activities

Off-Site Storage Facilities Construction of Storage Facility (Off-Site)
Off-Site Treatment Facilities

Off-Site Recovery Facilities Construction of Recovery (Off-Site)
Scheduled Waste Incinerators Construction of Thermal Treatment
Land Treatment Facilities

Secure Landfills Construction of Secure Landfill Facility
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Technology In Scheduled Wastes Management
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RECOVERY PROCESS

e Extraction of useful material or energy which may be reused

e Resource recovery can be attractive both for economic and
environmental reasons. This option is becoming an
increasingly viable option.

 Two type of recovery:
1. Energy recovery
2. Material recovery

& BAHAGIAN BAHAN BERBAHAYA
I'JAZARDOUS SUBSTANCES DIVISION
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Energy Recovery:

* Suitable for waste:
1. Containing organic matter

2. Have sufficient energy (calorific) value to enable recovery of
energy to be economically viable.

WTE vs incineration vs alternative fuel



grab crane

waste reception hall

bottom ash

air pollution control
residue collection

emi§siqns
monitoring
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JABATAN ALAM SEKITAR
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Material Recovery:

* Resource recovery is using wastes as an input material to
create valuable products as new outputs

* Recovery facilities are directly dependent on the specific
nature, volume and composition of the waste to be treated

e Resource recovery is part of a circular economy

b BAHAGIAN BAHAN BERBAHAYA

%AZARDOUS SUBSTANCES DIVISION




Di

stillation

Distillation (or Fractionation) is the physical separation
of components of lubricating oil by boiling range.

The boiling ranges can produce gases to heavy
lubricating oil.

Prior to distillation used oil need to be pre-treated:

v’ Filtration - to remove any solids material such as
dirt, sand etc.

v' Heating process - to remove water

v' Centrifuge — to remove solids materials and water.

* Two types of Distillation:

&, \BA
A,

1. Vacuum Distillation

2. Atmospheric distillation — require further refining
process such as vacuum distillation
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Condenser
Reflux
Cooling water Drum
~ -
= * 1 Pump
c l +
S 71 Overhead
8 s product
§ [ e
I8
= | =™ Distillation plate
© ,—? Vapor
& Reboiler
<
Steam
Condensate
Bottoms
Bottoms
liuic product
T Upflowing vapor
Downflowing liquid




Vacuum Evaporator

Evaporation is a unit operation that
separates a liquid from solids by means
of heat transfer via vaporization or

boiling.

All evaporators are comprised of two
sections:

v" Heating section

v Vapor/liquid separation section.

Evaporator bodies are typically operated
under vacuum to reduce the
temperature of boiling.

JABATAN ALAM S AR
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Evaporator Condenser '

Body

Feed

Heating
Sectlon

Vapor/Liquid
Separator

Condensate Product




Electrolysis
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Electrolysis is a process that uses electricity to

separate or extract metal from solution. —*
In waste recovery, the process is called electroplating ew I Te_
which is similar to electrolysis process.

CATHODE ANODE

Electroplating is surface plating operations where
the metal is dipped in an electroplating solution Me
containing metal and then rinsed.

Involve oxidation and reduction reactions

Important parameter for electroplating process:

v' Electrolyte — waste dissolved in acid solution
known as leaching process SO 2—

v’ Electrode — plating for metal to deposit

HAGIAN BAHAN BERBAHAYA
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Smelting

Smelting is a process of applying
heat in order to extract metal.

Smelting uses heat and a
chemical reducing agent to
decompose the waste, driving off
other elements as gases or slag
and leaving the metal base
behind

JABATAN ALAM S
DEPARTMENT OF ENVIRONMENT

iron ore,
| coke, fluxes
//// blast furnace

gases

200°C

1300°C
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Smelting v~
Electrolysis v~
Distillation X
Evaporation X
Incineration /X
WTE

=

Smelting v
Electrolysis v/
Distillation X
Evaporation X
Incineration /v~
WTE

Smelting ¥
Electrolysis ¥
Distillation v/
Evaporation v/
Incineration v~
/ WTE

Smelting
Electrolysis X}
Distillation
Evaporation
Incineration /‘/
WTE
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WASTE TYPES RECOVERY PROCESS RECOVERED PRODUCT "

Mineral Oil
Oily water mixture/ oil
emulsions

Waste oil

Organic solvents

Paint solvents

HAGIAN BAHAN BERBAHAYA
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Oil Water Separation

Gravity separation

* Coalescence
separation

*  Emulsion splitting

* Ultra-filtration

* Air floatation

Refining
e Distillation

Distillation

Spent solvent utilization
(used in low grade paint)

Oil reuse as fuel supplement

Oil reuse for original purpose

* Alcohol solvent recovery in
Flexographic Printing

* Thinner solvent recovery at Motor
and panel Repair Workshop

Mainly white spirit
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WASTE TYPES RECOVERY PROCESS RECOVERED MATERIAL

Electroplating wastes

Electroplating wastes

Photo-finishing wastes
Spent catalyst
Electronic wastes

Dross containing metal

HAGIAN BAHAN BERBAHAYA
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Metal precipitation Cr, Cu, Al, Zn, Cd

lon exchange Cr, Cu, Al, Zn, Cd

Electrolytic metal e Silver
recovery  Ni, Cr, Pt, Pd, Cu
* Precious metals

Smelting Al, Zn, Pb, Cu

Pyrometallurgy




Cadangan Kapasiti (MT/bulan) bagi Cadangan ‘Incinerator’ 5"'

Waste of oil 1400 JABATAN ALAM SEKITAR
- Oil-water mixture such a5 batlast . 900 DEPARTMENT OF ENVIRONMENT
£ 900
: Oil or shudge from odl refinery plant mantenance operation S00
: a00
108 Contaminated soil, debris or matter resulting from cleaning up of 350 Apakah
a spill of chemical, mineral oil or scheduled wastes
pandangan
Tar or tarry ressdues from oll refinery or petrochemical plant EL .
0 Siudges containing one or several metals Including chromium, 150 anda berkaltan
copper, nickel, zinc, lead, cadmium, aleminium, tin, vanadmm
sl proses dan
Oily residue from automotive workshop, service station oll or 150
rease interceplon
0 Dust, slag, dross, or ash containing aluminium, arsenic, mercury, 100 dlcadangkan
lead, cadmmum, chromium, nickel, copper, vanadium, beryllium,
antimony, tellurium, thalllum or selenium excluding siag from
iron and steel factory
410 Rags, plastics, papers or filters contaminated with scheduled 100
s
Spent activated carbon excluding carbon from the treatment of 100
potable water and process of the food industry and vitamin
1on
A mixture of scheduled wastes 100
A mixture of scheduled and non-scheduled wastes 100




SW206 : CHEMICAL PRECIPITATION PROCESS

T TR RITE . | g A
CHEMICAL PRECIPITATION™ JABATAN ALAM
- Scheduled Waste Involved: SW 206 DEPARTMENT OF ENVIRONMENT

~In the chemical precipitation, scheduled waste that fall
under SWzo6 {inorganic Acid), will undergo chemical
recovery involving neutralization, alkalinisation,
coagulation, precipitation and filtration. The
recovered product is in the form of metal concentrate
sludges (1o be used in PAC production line)
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SIMPLIFIED: PROCESS FLOW IN XANTARA 5/B FOR SW 204

| ——————————

i ]
A MATERTL HALL
RECEIVING AW MATERIAL | L |
1
:
i

JABATAN ALAM
DEPARTMENT OF ENVIRONMENT
o P il ST
.| Irupacined By oo
F o The SR rmedesl 2 bsd s
At by g H
P Pyuipesars v te i
@ Weigh'rg addee :
2 WeighopFopeer win I
i
i

Sorwwe Crormrpor

FOATHEN A Widtree ] ol | b
peikreed 1 promiucs

B il ik :

8] Ptz Seieg Ta &
Damg Tard

El Wi aorubber nprars

g WO R rlorage ek

di Flerkere

PAC PRODUCTION

| Filtration ¥ FATRATION PagESs e :
Frocoss

o The preaiuer e g hoeve sl )
pareed mic Biar pren 13
rimaymy bouid Bl

1
1
i
i
i
1
1
l | F Fonorset mokeert
i
]
1
1
i

o Qe A EgeipTei
o e e
o Fler Hoong

G R i fee Egul g
0 P M Tk
o Welgh'ng dngps

T — | BECOVERS® vy i

i
ter dispose 10 Kualini Recovored § ¥ Theproged i s wy :
Flam (50 SO0 {mat " el e A Dl 1
el WAL Prﬁd'l.ll:HFAl:.I' : 19T by v pctivn :
| I:‘ AT e :

:

I

1

i




SIMPLIFIED PROCESS FLOW IN XANTARA 5/B FO Y OF SW202
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JABATAN ALAM S
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Diagram 5.1(a): General Description of the Overall Production and Paper Making Process
1. Waste . .
2. Chain 3. Type D _ 4. 5. High 7. Low
paper :ltnt'h?r . Conveyor | = | Hydraulic |=—| Discharge |===| Concentration = ﬁégzl;fe =—# | Concentration
raw matenats pulper Pump Desander desander
15. e 14. - 13. . 1_1. —_— 11, | 10. < 9.Inclined ‘ 8. Fiber
Net Tank Transition Pulp Disc Pulp Pulp Screen Separator
Tank Pump Grinder Pump tank Thickener
16. |, | 17 »| 18 |—| 19. |—| 20, |—=| 2L.Net |—| 22. |—p| 23.
white Ful .
Pulp Wate ulp Mesh Pulp Department Preloading Paper
Pump Tankr Purmp Screen Conveying (Refiner) stick Squeezer
28. Fini 27. Rewinding | +— | 26. |e—| 25. |4— 24.
1. Core Paper Board (Grade A Machine Paper Calender Drying
Bobbin Paper Board), Winder Machine Machine
2. Kraft Paper Board &
Source: Yuhua Paper Industry Sdn. Bhd. June 2020.

3. Corrugated Medium Paper
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IMPORTANT!!!

The selection of a recovery process depends on the

specific character of the waste and requires
careful consideration

WC and WAC
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WASTE ACCEPTANCE CRITERIA (WAC)

 Waste Acceptance Criteria (WAC) is an instrument designed to
determine a waste generated by a waste generator that is
acceptable to a waste recipient to undergo any processing:
v’ Reuse
v’ Recovery
v’ Treatment
v" Disposal at secured landfill

 WAC applications are being used not only for disposal
purposes but also for the purpose of recovery

& BAHAGIAN BAHAN BERBAHAYA
I'JAZARDOUS SUBSTANCES DIVISION
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Jag,

Relationship between WC And Wac

Waste

e Any material or byproduct that will be
disposed of or discarded or useless or no
longer necessary for the purpose of the
original material and acquired after the
completion of an activity or process.

Criteria Acceptance
‘ q . V H H . .
e A measure which is the basis of the (A <\ - A description of the act of acquiring or
evaluation or determination of a ‘a | obtaining something that meets the
particular method or processing based & criteria

on the state of a material such as
phase, shape, composition,
constituents, properties of the

properties of the material.

AHAGIAN BAHAN BERBAHAYA
JAZARDOUS SUBSTANCES DIVISION




Waste Generator
CI_R_ADLE
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Waste Contractor Hﬁw R

e

2 a W C
— g aste Contractor
Lo0 o 8

Waste Contractor i& n

Voo
WC
Waste Contract ? a Waste Receiver — Disposal Facility ? a
aste LONation epaig: GRAVE ®oorsigd Waste Contractor
\ wac wac |
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How To Determine WC And WAC Mi’

DEPARTMENT OF ENVIRONMENT
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Proposed / Processed scheduled Process knowledge

wastes code

Chemical Analysis
Name of the component / material
wanted or want to process

Content of the component / material
required or processed

Contents component / contaminants
that is a limitation / restriction to the
technology used

Processing technologies and pollution
control systems proposed or installed

& BAHAGIAN BAHAN BERBAHAYA
AZARDOUS SUBSTANCES DIVISION
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JABATAN ALAM SEKITAR
DEPARTMENT OF ENVIRONMENT

* WC determine the composition of the waste

* |Important to analysis the composition in dry basis (mg/kg)
e 2 types of lab analysis:

1. Toxicity Characteristics Leaching Procedure (TCLP)

v' Test methods used to determine whether a waste is a toxic hazardous
waste.

v Simulate what happens to a waste in a landfill setting with simulated
landfill leachates and are both reported in (mg/I)

2. Total Threshold Limit Concentration (TTLC)

v Test method to determine the composition in the waste in mg/kg

 Waste generator need to perform TTLC in order to prepare WC

& BAHAGIAN BAHAN BERBAHAYA
%AZARDOUS SUBSTANCES DIVISION
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JABATAN ALAM SEKITAR
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* WAC can be determined via mass balance of the process.

* Important issues to take into account to set WAC are

1. The efficiency of the technology installed to process the waste —
determine the main component to be recovered or extracted

2. The limitation of the process technology — determine the impurities
content inside the waste

3. The pollution control system installed to treat effluent or flue gas
generated from the recovery process.

* The range should not

v' Too wide as it will effect the system including pollution control system
v Too stringent as it will effect the waste received

& BAHAGIAN BAHAN BERBAHAYA
%AZARDOUS SUBSTANCES DIVISION
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Table 3-1 Existing Waste Acceptance Criterla (WAC) for 5W204 {(Waste
Containing Metal & Aluminium)

No. Parameter Minimum Value | Maximum Value
(% wiw) (%o wiw)
Chemical

1. | Aluminium Oxide as Al;O, =d B B

2. | Sllica as Si0; - 85.0
3| Iron (1) Oxide as Fe,O; - 75.0
4, | Arsenic - 5.0
5. | Cadmium - 10.0
8. | Ferum (Fe) - 70.0
7. | Lead {(Ph) - T0.0
8. | Manganase (Mn) - 468
9. | Mercury (Hg) - 0.3
10. | Nickel {Ni) 1.0 -

11. | Tin (Sn) 1.0 -

12, | Other Heavy Matals 1.0 -

13, | Moisture Content - 80.0
14, | pH 5.5 nh 12.0




WASTE ACCEPTANCE CRITERIA FOR SW 202 (SPENT CATALYST)

JABATAN ALAM

DEPARTMENT OF ENVIRONMENT
PAINIVILIAG VALUE MAKIRUM WALLE
T (s6ww) (3w )
CHEMICAL: '
1, Base Transition Metals:
a, Cobalt 00
b Copper 14.0 :
o lran (s 250 -
d,  lanthanum Sdpprmr .
e, Manganese Ta
. Malybdenum 5.0
g Miobdum S0ppm
h. Mickel &0
. Thanium 5.0
I Wanagdum 5.0
k. Jirc 20,0
. Tuigsten 5.0
Z, Precious/Platinum Group Metals:
a Gold 0.0s
b, Silwer 2.5
c.  Falladium 1.0
d. Matinum 1l 0.2
1. Other metals: ]
a. Aluminum a5
b, Antimony 5.0
£, Indiurm S00ppm -
d. Lead 5.0 -
& Lithium 1 =
f. Tin i0 -
PHYSICAL:
1. pH: £.5 ] £S5
#,  Mpisture Content: N 1 75.0
i Phazg: il Sald phase
4, Form: ' TR -Granular."lrregularf'l.-'arlnus shapes
& Packaging: -Open-top metal drums with tlamg lid and covers
- Opan-top plastic drurms with clamp lid and covers




WASTE ACCEPTANCE CRITERIA FOR SW 206

(SPENT INORGANIC ACIDS WITH PRESENCE OF HEAVY METALS)

IEINERLINA W ALLUE 1A KRR WALLIE
FARAMETELR (S w] {S6wfw)
CHEMCAL:
1. Base Transition Metals: I m I
@ Cobalt 200 -
b. Copper 5.0 55,0
¢ Fran [kap 5.0 .0
f. Larthamusm Sapm .
o Mangancse E -
f. Malybdenum i .
g Miobium S0ppm -
h. Hickal 5.0 98.0
. Thanium 5.0 -
I Wanadium 5.0 -
K. Zime 50 49,0
| L Tumgstan 11 5.0 )
L PrecousfPlatinum Group Metals: | DRI DT T T T
a. Grid .05 -
I Silver 2.5 .
. Palladium 1.0
_E| Flatinum 0.2 .
3, Dther metals: ]
A, Alurniciem 4.8 5.0
b, Antimony 5.0 E
e ndipm Spam -
d. Lead - o
2, Lithium .0 .
. Tin 3.0
[PHYSICAL: MNCICINTIRT R RN
i . e i i T e T
2. Molsture Content; e R
3._Phase; 1 Ligquid phase [
| 4. Form: ISR R R R SN e — L il
5. Packaging m © IIBC Tank IR

-Burghale plastic drum with covers
-Flastic Carbay/lesry Can (Very seidom)

JABATAN ALAM
DEPARTMENT OF ENVIRONMENT
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ASAS MASS BALANCE

Mass Balance: An application of conservation of mass to the analysis of physical
systems by accounting for material entering and leaving a system

In Out
Proses

A 4

v

Basic equation: In = Out

Material balance can refer to:

Mass of chemical compound
Moles of chemical compound
Moles of an atomic species
Volume (possibly)

1. Total mass
2. Total moles
3. Mass of atomic species

N o u bk
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% XN
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JABATAN ALAM SEKITAR
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Important things to know:
1. System boundary — arbitrary portion or whole of a process
purposes: to determine what’s in and what’s out

SURROUNDINGS

“~._ OUTPUT

OPEN '\

1 A
\ !
i\ 1

\ 1

A !
\ ’
S L

N -
- - .

& BAHAGIAN BAHAN BERBAHAYA
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Option 1

JABATAN ALAM
DEPARTMENT OF ENVIRONMENT

I System boundary

Mixed Gab
(2610 kg/®) Out

Tolliene
In (10,040 kg/h)
I Reactor Effluent
Hydjogen CiHg + Hz > CgHg + CH,

In

(820 kg/h) | 75% Conversion of Toluene

( Separator

Gas

Mixed Liquids

I v

Benzene I
(8210kg) Out

I L4

Toluene Recycle

y Still




System boundary

_—_—_—_—_—_1

ne

|
Tolye
|“(1o,oci) kg/h)
|

Reactor

Hydbgen | GH, + Hy > CoHo + CH,
In (820lkg/h) | 75% Conversion of Toluene

I
fffluent

JABATAN ALAM
DEPARTMENT OF ENVIRONMENT

Mixed Gas
(2,610 kg/h)

: Out

1 Separator

Gas

Mixed Liquids

v

Benzene
(8,210 kg/h)

L4

y Still

Toluene Recycle
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System boundary Mixed Gas

I_ T T T T TIout (2,610 kg/h)
| ' ]
Toluene I | Benzene
(10,000 kghh) | : I (8,210 kg/h)
Reactor Effluent Gas I N
| >
Hydrogen C;Hs + Hz = CgHg + CH, In Separator | |
(820 kg/h) | 75% Conversion of Toluene I I
I
= I |
Mixed Luids )
el i | stil

Out

Toluene Recycle
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System boundary Mixed Gas
——_—______(ZTBTU'kgTQOM

Toluene Benzene |
(10,000 kg/h) (8,210 kg/hy
Reactor Effluegt Gas I N
»
Hydrogen CiHs + Hz > CsHs + CH: In Separator Out
(820 kg/h) | 75% Conversion of Toluene
*
Mixed Liquids .
) Still

l
l
l
l
i
l
l
l
l
l
l
l
l
l

Out Toluene Recycle

b e e e e e e e e -




JABATAN ALAM
DEPARTMENT OF ENVIRONMENT

Important things to know:
2. Units - material in and material out

3 kg/mmin NaOH
tn3 kg/min HyO

P
20 kg/mnin NaOH

20 kg/mmin H2O

m| kg/mmin NaOH
thy kg/mmin H70




AR

Important thlngS to know: DEPARTMENT OF ENVIRONMENT

3. Basis calculation — clearly stated basis and assumption e.g — raw material
criteria, product specification, proses condition, steady state etc.

)
Y- Raw Material Product
f Product_ _ aw Materia roduc
CH3UH2[’%: — —> 0ch30Hs0% | > >
: H20 80% " IH205D% : WAC Product Spec
WC
l Residue
-mﬁ-

cuzon? |
H20?
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Raw Material Product

WAC Product Spec

v
v

WC

v

Residue
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Suhu 150°C - 800°C

Pasangkan api dan
haba bermula dari

hu 150°C Kiln
Masukkan Spent Copper Furnace
Catalyst (masukkan secara {Haba & api 150°C
berterusan) - 800°C)
100% Spent Catalyst
5% Sub produk
Sub produk
dihasilkan dan
disedut oleh
sistem dust
collector

Suhu 400°C

Copper Oxide
(dilepaskan di
dalam tong besl

Produk utama dihasilkan
Copper Oxide

untuk disejukkan)

30% produk utama

Suhu <40°C

Dibungkuskan semula ke
dalam beg besar setelah sejuk

Copper Oxide

Dust
Collector

© Produk yang dihasilkan

Suhu <40°C

JABATAN ALAM
DEPARTMENT OF ENVIRONMENT

Export ke luar

negara

Copper oxide dilepaskan ke dalam beg besar supaya siap untuk dieksport
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