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Does Include electronic and electrical waste
Does not classified by law yet

s considered as valuable things rather than
waste by public

Is considered as hazardous wastes by law

Is related to the transboundary flow (legal and
llegal)

There is no official data or statistic index
considering the amount of e-waste.

Have high increasing rate




l. E-WASTE IN VIETNA

\\ The properties of e-waste in Vietnam (cont’)

o Can be classified by the way to handle:

« Home appliances (TV, refrigerator, washing machine,
air conditioner, PC, laptop, etc.)

« Office appliances (photocopier, scanner, printer, etc)

 Multimedia appliances — small appliances (cellphone,
mp3 player, cameras, etc.)

o Come from:
Household
Office
Industry
Oversea
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Second-hand market
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Number of discarded appliance

\ Y\ear vV PC Refrigerator Air conditioner Washing machine
2002 190,445 62,771 112,402 17,778 184,140
2003 222 977 77,845 140,916 24,706 214,271
2004 261,542 90,447 162,262 29,853 249,094
2005 308,076 110,123 194,570 39,157 287,910
2006 364,684 131,536 230,856 49,782 327,649
2007 433,651 153,360 268,682 61,302 368,786
2008 517,523 174,305 305,063 72,676 415,526
2009 619,269 195,514 346,036 86,548 472,631
2010 742,509 217,189 397,972 107,519 542,918
2011 891,804 270,874 467,037 128,000 636,569
2012 1,072,933 369,061 546,733 132,607 775,838
2013 1,293,110 420,850 689,466 209,548 937,420
2014 1,561,087 486,752 825,410 313,336 1,083,151
2015 1,887,138 644,208 1,026,974 318,143 1,247,801
2016 2,282,966 736,993 1,190,945 409,545 1,444,845
2017 2,761,651 869,512 1,392,355 495,011 1,672,279
2018 3,337,803 1,028,052 1,634,982 598,020 1,939,401
2019 4,028,063 1,217,478 1,923,584 722,566 2,254,210
2020 4,852,039 1,444 038 2,267,318 873,163 2,625,882

%

Unit: piece, URENCO, 2007
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- Tranboundary flow
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Il. E-WASTE RECYCLING IN
g A

\ ﬁolved stake holders:

Producer/importer;

consumer;
Collector/dismantler:;
Service shop;

Recycler;

OO OO O

Exporter



II.‘EAWASTE RECYCLIN
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F 4 Related Activities
P AR
o Disposal (customer)
o Collection (collector)

o Repairing and Refurbishing (service shop)

o Dismantling (dismantling center, service shop)
Q Recycling (craft village for basis metals, plastic)
O Burning, landfill (disposal of part/devices)

o Storing, keep at home (user)

w EXporting (exporter, illegal/legal)




Disposal
" \ =

\ Major manners:

O Sell/give to next user

o Sell to the collector or service shop
o Keep at home
o Open dumping/disposing with domestic waste (for small)
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Disposal

) Quang, et.al., 2009
r ] ] | ] I N S . I
i-==== I- -
i Survey area | 1 Repair_ _ _:‘9‘
I _ Service shops ImT T == =
i (1) T Reassemble :—'
[ Collector M Disassemble II—'
| - Disposed
Kept at home _ Recycler I
i ¥ appliance
| .
Dumping sites |[* , * ¥
I —L 2 Disposed
Refrigerator | Washing machine PC Air conditioner
Discarded ratio (%6) 8.8 5.6 2.6 8.5 1.1
A ] 2
?erage HSIF?g_j: ear Of 70 6.9 70 48 9.0
discarded appliance
Options Unit % Unit % Unit % Unit % Unit %
Give or sell to next user | 49 55 17 51.5 6 54.6 21 47.7 - -
Sell to service shop 20 22.5 9 27.3 1 9.1 9 20.5 1 33
Sell to collector 5 5.6 3 9.1 1 9.1 2 4.6 - -
Landfill 0 0 0 0 0 0 0 - -
_ Kept at home 15 16.9 4 12.1 3 27.3 12 27.3 2 66
Total 89 100 33 100 11 100 44 100 3 100




Collection
g\

il Conducted by:

Private collector and collection agent

Service shop
Sell agent (by program)
URENCO

L 0101010




... and agent

Collection by private collector
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. A Dismantling
B ..

o Conducted to recover some basic materials (ferrous

copper, aluminum, plastic, lead-free glass, part/device)

o Conducted in some dismantling centers (Trang Minh,
HP: Bui Dau, Phan Boi, HY: Te Lo, VP; Van Mén, BN,
v.v.) and the service shop

Under the control of private sector
Is considered as the major recycling activity of e-waste
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A A

\ | Discarded appliances
Dismztntling > Unusable part > Dispose
/Export
¢/7'\Q
Usable part/device PCB Recyclable materials
Reuse/refurbish Scrapping Export Metals Plastic
Circuit element Board Metal Plastic Export
‘/l\ l Recycle Recycle
Dispose
Reuse Export P Export

General flow of WEEE dismantling
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TV from
small collector

Classification

Unusable
units

Dismantling

Other small

PCBs

parts

Plastic covers

Power supply

Export agent

Plastic recycler

Wire and
speaker




E 4 Television (TV)
)
\i \ \

\"- N
. ya\J at}té-’-recycling
mate}ial . ~ 0.3 - 0.5 kg/unit
copper, < 1 kg steel and
aluminum, front cover (vary)
* CRT Is dumped or exported

« Back cover, PCB and a part of whole CRT are exported
» Other small parts can be reused or disposed to landfill
» Rate of recycling is about 20% weight




Refrigerator

Refnigerator

l

Dismantling
Compressor Case Condense Tray Other
Type 80 liter 140 liter 200 liter
Weight (in kg)

The whole ~ 30 ~ 40 ~ 60
Compressor ~7 ~ 10 ~ 15
Case ~ 18 ~20-22 ~30-35
Condenser ~2 ~3 ~4
Others ~3 ~5 ~6




Refrigerator

'« valuab e recycling material: steel I — —
10-15 kg/unit, copper: 1.5 - 2 kg, |72 [
aluminum < 1 kg ET’*"TT"“T'” =

« Hard plastic > 10 kg can be
exported or disposed

» Other small parts can be reused or
dumped into landfill

* The recycling rate is about < 40 %
weight
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A
§

Washing machine

Washing machme

l

Dismantling
FPCB/ Water pump Motor Drum Case Others:
Wire valve, hd,
hose, etc.
Part Total PCB Motor and Drum and Case and Wire
pump agitator hose
Weight (in kg) ~ 30 ~0.5 ~12 ~5 ~10 ~0.5
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Washing machine
- \

. tVaI abl recycllng material: steel: ~ e I
10 kg/unit, copper: ~1 kg, aluminum
~0.5-1kg

Contrals and honitars
Lid Switch

« Hard plastic ~ 10 kg can be Bl
exported or disposed il i L
» Other small parts can be reused or s

dumped into landfill

 The recycling rate is about 30 %
weight




Air conditioner

E
. 'val ble recycling material:
steel: up to 20 kg/unit, copper:
~2 - 3 kg, aluminum < 1.5 kg
« Small amount of plastic can
be recycled
« The recycling rate is about
75 % weight




Recycling
pAr

lI
.

o Conducted by the craft village (private sector) and some
producers that used e-waste as the secondary material
source

o Conducted by informal and back-dated technology and
equipment, which is effected to environment and public
health, and produced low quality products

o It is lacked of research and research development for e-
waste recycling
Out of number of the licensed companies for e-waste
treatment, there are only 3 companies have the

D0Ssessing e-waste treatment line

4




Common process for treatment/recyclin

rF
End-of-life appliance
¥
Coolant/lubricant |«— Dismantling |,  Recyclable parts
(wires, cover/case)
l , i
To Shredding/Crushing .
Treatment/Recvcling l To recycling
Non- | Separation (air, T Metad .
metals | gravitv, electric) $ —* Torecycling
l; ' y Non-
To treat/dispose Hydro-metallurgy -t —To treat/dispose
Metals recoverv

* KL
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Ex:ilmple (1): recycling process o
"

A

o o o e o e o e e o e o e o o e e o e oy

Idother board and

Cutward
copper layer
[ P I_}P_l___y __________ & flux
F.. iCutting down into small
pleces
ol for starting ¥
Waste of industrial o1l : Burning furnace Coutwrard
l fluz
Tttt T T s T T T r T a
i Slag and ash i
e
1 ) Lime Water
HNatural drying l l
Copper slug‘ i Ezhausted 2-step
" Copper stneltin . - —
% PP 8 gas absorption

.

Copper ingot
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\ >

Waste PCB

A J
Manual removal of .

element/device

l

Crushing

E<amp|e (2): recycling pr

OCeSS (

Industrial waste of
PCB

A 4

A

A 4

Acid leaching

A 4

Combustion

Reduction

A 4

Magnetic
separation

l

Weight separation

l

Cu powder

Solution




Enwronmental Impact to the publ

\ \ \ PCBs and BFRs in Human Milk

01 PCBs PBDEs
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@ PCBs are the most abundant contaminants but unrelated to e-waste
@ High PBDE exposure in the EWRS, especially for EW2 recyclers
@ Significant HBCD exposure only for EW2 recyclers
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L ost of natural resources

Ham lwong trung binh cia mét 6 kim loai va phi kim trong chat thai dién tir
(Nguon: Leo S. Mort et.al, Waste Management)

Composition [weight %]

Iron and steel 47.9
Kim loai/phi kim | Gia tr1 trung Non-flame retarded plastic
binh (mg/kg) Co
SRS pper
Al 49.000 e
Sb 1 700 Flame retarded plastic
?‘bl "'198%0 Aluminium
-C
Printed circuit boards
Cr 9.900
Fe 360.000 Other
Cu 41.000 Yieed S phowoed
Ni 10.300 Concrete & ceramics
He 0.68 Other metals (non-ferrous)
Zn 5.100 Rubber
Sn 2.400 ] 10 20 30 40 50 60
gl 9:366%0 WEEE material composition. (European Topic Centre on Resource and Waste Management).
PCB 13
Item Au Ag Cu Pd Pb Bi Se Zn Ccd Hg As
ppm ppm % ppm % % % % % % %
MD 230 1.400 8.7 10 0.003 0.001 <0.00 0.022 0.002 =0.00
Plaver 1 1
CD 130 1.210 5.5 6 0.180 0.002 0.001 0.003 0.002 0.010
Plaver
Tape 40 850 8.2 6 0.140 0.004 0.004 0.008 <0.00 0.006
Recorder 1
Digital 170 500 5.6 - 0.020 0.040 =0.00 0.005 0.001 =0.00
Camera 1 1
Video 100 630 6.9 30 0.190 0.013 0.001 0.011 0.001 Tr. 0.014
Cam.
Silicon 500 2.400 113 50 0.400 0.003 0.001 0.011 0.002 0.023
Audio
Mobile 400 2.300 17.2 100 0.37 0.02 <0.01 14 <0.01 0.003
Phone

Nguén: DOWA Eco-system Co. Ltd, 2006



\Properties of Recycling s
AP

|I
X

o Dismantling is major activities:
- Based on the private sector
- The use of backward technology and
rudimentary equipment;
- The employment of manual labor,
- Only treat the ordinary material
o The lack of proper environmental protection, which are
considered as the cause of harmful effect on
environment and public health.
Separated with the science research




The defined problems relatec
. \ e-waste recycling

|I
X

o Environmental impact to the public health in the
dismantling process, which is done manually without any
prevention manner

O Lost of natural resources due to ineffective recycling
process

o Limit the development of environmental
technology/industry.

Nem

[It IS needed the proper recycling technology ]




lll. PROPER RECYCLING TECH

a A
; Ferrous metals
\ End-lc;f-hfc N Dismantling > Non-ferrous metals
e ax:c;’/wfdﬂiw
CRT glass PCB Plastic
| 1 |
Funnel glass Shredding Themmo-resin
1 l production
Cu,
Fluorescence removal Physical Separation »| Pyrolysis [— other
é} 1 metals
. . Pb, Sn
Lightweight concrete e
brick production Hydro-metallurgy gu. 121 Pd
Glass production 1 ot
—V .
Panel glass : Themo-hardening
l g Bakehtv-: board resin production

Composite production
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Ill. PROPER RECYCLING TECHNOLOGY

v'Construction of Collecting System

v'Development of Effective ; . :
b v'Informatics of Discarding Step

Pretreatment Technology
v'Economical ConS|derat|on
of Process

v'Development of glass recycling
Technology
v Environmental benefit il - v Prop(_.r

Consideration of Process ' il
Recycling Technology

- -

for WEEE

of Bakelit
recycling Technology

v'Environmental benefit

Consideration of Process

v’ Precious metals recovery ;

v" Nonferrous metal Leaching & §
recovery

v" Harmful Element Removal

v'Economical Consideration of Process W.{= o Secondary Contamination

v'Economical Consideration of Process

BAIHOC
re)

Vietnam Nat. Project, Huynh et al., 2012-2014
Hanoi University of Science and Technology
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P

it

:

TV CRT (14"-297)
9.85 - 383 kg
100 %

lll. PROPER RECYCLING TECHN

¥

v

y

v

¥

Cathod ray tube:
5.70 282 kg
5725 73.63%

Iron band:
0.21 0.88 kg
1.90 3.44%

Plastic Case
1.92 6kg
15.57  24.45%
Front Case Back Case:
0.883 29kg 095 31kg

PCB:
0.07-2.6 kg
045 12.72%

Metal screw, soring,
0.05-0.26 kg
0.27-0.71 %

y

Electrical ware:
022 -06kg

v

Y

v

Tron:
0.058 - 0.25 kg

=

Speaker:

0.09 - 0.305 kg
1.73 %

0.86

Yoke:

0.38 - 0.84 kg
1475 425%

-+

[ron:
0.0075 - 0.032 kg

Solid wastes (paper,
rubher, tape, plastic;
0.03 - 0.095 kg

1.026 - 3.31 %
+ + Copper:
Copper wire: Plastic coat: Rubber: Very small
0,065 042kg 0.083  0.205 kg 0.02 0.05kg
Magnet:

0.013 0.075kg

Paper, cloth:
0.003 - 0.0225 kg

Vietnam Nat. Project, Huynh et al., 2012-2014

Copper:
0.03-0.27 kg

Plastic:
003 0.12kg

Others (paper, wax,
tape, etc.:
0.013 - 0.075 kg




lll. PROPER RECYCLING TECHN

A

Assembling computer:
615 ~829kg
100 %

oo Electrical wire + Elements (led lamp, : STy 2
Plastic; Cmse cable wire; capacitor, ceramic, etc, ); MEIRBEISY, Sorlng Koves Sloply:
i < 2232 38%ke iyl 2 HRE 0.04 - 0.06 kg 0.44-058 kg
0.25 - 0.54 ke et 0.11 - 0.27 ke 119 - 134 ke S G e,
""" s 169 3.41% 1592 19.72% i ST AATN D
Hard-disk- Lamination: Lamination:
, Hrom . Copper: ¢ == 119 134 ke | ™1 005 0.06ke 045 0.19kg [
2.20 - 3.05 kg 0.01 - 0.02 kg ISR
Sensor set: Aluminum:
Pl 015 0.19ke 012 017ke [
Lamination; PVC: Cards:
0-038kg [ 007-017kg  [€ = AN-0Sk
1.5-3.41% : sy
ron: -apacitor, clement:
I Pl 035 052ke 005-008ke [
Rubber, other o Oters (rubber,
plastic: liS 3 Glass: lastic) =
astic: A : "0 b aper, plastic):
0.03  0.08 ke Capacitor: | PCB: £3502kg D.12-0.14 kg
001 007) 0.1-018
kg kg
Plastic: PVC:
031 03ske [€ : 1 005 02ke
Peripherul:
035 043ke |
[~ Others (rubber, | 4.76 - 6.99% Optical driver; Lamination case,
paper, elements):  fe— — 0.35-0.75kg - frame:
0.04 008 kg 569 11.56% 0.12 036kg
Sensor set:
Pl 017 029ke

Vietnam Nat. Project, Huynh et al., 2012-2014



lll. PROPER RECYCLING TECHN

\ A

CR1’§ mo“pitor‘ T " Feremoval
‘t;’ \ \ _an
[ S 5
"'Neck and electro-gun
"| Glass funnel +Grinding 4+ Container
Fluorescent L :
> . »| Grindin Container
SlEEREE powder removal J
Mixing materials > Shaping Stable for 24h
Light concrete | Stable for 28 [+ Shape
material days Dismantling
Vietnam Nat. Project, Huynh et al., 2012-2014




III\ PROPER RECYCLING TECHN
i .

PbCl, Bakelite residue

Vietnam Nat. Project, Huynh et al., 2012-2014  CU 4



lll. PROPER RECYCLING TECHN

v

Adsorption
tower

treatment system

Wastewater

Wastewater

Vietnam Nat. Project, Huynh et al., 2012-2014



' lll. PROPER RECYCLING TECH
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I\\/. CONCLUSION REMAR
\

o E-waste is rising as emerge issue in Vietnam, due to its
Increasing rate and environmental impacts, and the co-
benefits obtained from its treatment;

Dismantling is major activities: based on the private
sector; the use of backward technology and rudimentary
equipment; only treat the ordinary material; harmful
effect on environment and public health.

o Existing recycling process is ineffective, lost of natural
resources;

o It is needed to develop the proper recycling technology.
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