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1-1. New Treat : Climate Change

Lacking Resources Freqguent Drought Rising Temperature

Exhaustion of Water shortage Continuous Emission
Natural Resources Problem of Green House Gas

> 4 > 4 > 4

Natural resources to their Expected 30% reduction of fresh Reduction rate of World’s GDP
limits water supply per capitain 25 5~20% per year
(Petroleum: 40Y, Natural gas 58Y, . Sh)(/)er?azge of under the current GHG emission
Copper 28Y) agricultural water ndustry structure
(Possible threat to
UN, Water Development Report the 2nd Great Depression)

Stern Review(G.B. Gov.)

World Resource Institute
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1-2. New Waste Policy Direction

| Sl New|Policy|Direction

— |

3 o . . Climate Change, Raw Material
Condition Worsening Pollution due to Waste and Fosell Fuol Bxhaustion
Goall Create Clean Living Conditions oL L chso.u:ce BECHOUIS
Jor:} Society

& 47 L t.
Reduction — Recycling — Effective Production/Consumption

Approach gy ) . B — Material Recycling — Energy
APRICES Ireatment and Disposal Harvesting — Advancing Treatment
and Disposal
I —
B —
Volume-Rate Garbage Collection Resource recyclability Evaluation,

Main Task System, Extended Producer Recycled Product Quality
S Responsibility Policy and Certification, Waste-to Energy,

#__/j Treatment Facilities Large-Scale Treatment




1-3. Promotion of 3R—4R Initiative by Government

\

Reduction of the natural Natural e
resources consumption o 1 Priority: Reduce
3¢: Recycle

Prevention of the original

property alteration ConsumpLoen

J 2¢ /Reuse

\ Discard
Recovery, of /-
MateralSTERErgy. / _~ Reduction of the
T~ Environmental Impact

a~. Recovery of Energy (&
5th: Appropriate Disposal

Landfill Reduction of the waste
aijali to be landfilled




1-4. Recycling and Environmental Safety

Promotion of recycling , Restriction of recyc-ﬁng

tion of
@ Reduce the Consump .
Natural Resources and Landfill

Capacity

e Sho_uld be satisfieq with
Enwronmental Standards

® They might not have adv

- erse i :
énvironment Impact in

@ Control of nature disrupti_on by
natural resources collection
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2-1. History of Cooperative Projects

® The 6" TPM in Seoul

- Agreement for performing the cooperative project on Risk management
of Recycling product
- NIER(Lee Dong Jin), CRAES(Huang Ze Chun), NIES(Sakanakura Hirofumi)

@ 8.30~9.02 : NIER visited NIES to share the information on cooperative
research and planed the project

@ 9.12~9.17 : 7" TPM in China

® 9 Times meeting between NIER and NIES (3 times/year)
- Discussion of Risk Assessment on Recycling Waste & New project

® NIER and NIES performed the project between two institutes

® 2.18in NIER and 4.30 in NIES
- Environmental Safety Evaluation Methods for Recycled Material
and Waste

® 9.24 ~9.25 in NIER : Tripartite(NIER, NIES and CRAES) Meeting
- Solid Waste Management Workshop on Environmental Sound
Management for TPM
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2-2. Environmental Impact Pathway
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Fujikura M (1999) , ) Mtrl Cycle Waste Manage 10(2)138-146 (Amended)




2-3. Summary of Tripartite Co-operative Projects

Korea (NIER)

Study on Environmental
Recyclability and Expanding

Japan (NIES)

Development of
Environment Safety

China (CRAES)

Management on Solid
Wastes Recycling &

P_FOje_ct Recycle Purpose of Coal Ash | Evaluation Method for Soil, gzar:‘tgz;' grflo(;:r::g:ion
opic .
Recycled Material & Waste Produced with Solid
Waste
- Environment Safety
Recyclability of Coal Ash as Evaluation of Concrete Concrete road surface
Object Horizontal and Vertical Structure and scene-aimed to protect

Drainage Layer

Road base aggregates

the groundwater

Experiments

* Leaching & Content Analysis
* Up-flow percolation test
(DIN 19528)
- Batch test for concrete
performed in 2009
* Numerical Modeling

* Leaching & Content
Analysis

» Up-flow percolation test
(ISO/TS 21268-3)

* Serial Batch Test

* Numerical Modeling

* Leaching Analysis

+ Serial Batch Test
(EA NEN 7375)

* Numerical Modeling

Applied Sea water, fresh water,
Matrix Rainwater (pH 4.5) Sea water, fresh water Water controlled pH 3.2
Test 4~5 weeks 4 weeks 64 days

duration




2-4. Present Research in NIER of Korea

_¥StudyJon]|Recyclabilityfand|Expanding]|Recycling|Purposeslof,Coal/Ash

R R R R
Quartz sand filter .

(height 20 mm)

— Recycled
e e —
1800 mm | P ggreg
* Column : acryl ; T : /
- R ] B P A B eyt e e

» Tube material : :;t. : | R S R A B 4

: ethylene-tetrafluoroethylene RS :

(ETFE) A " Und.erground
+ Screw cap "v“% """"""" Drainage Hole

: polytetrafluoroethylene(PTFE) Fluate

bottle

e’

Vertical Drainage |
Layer i

Quartz sand filter

|
(height 20 mm) ] Aggregates
i Rock Bottom#
Screw cap 3 ’ ®
Pump 2 (5 Lo {8 o S 5
""""""" Impermeable’ . R T L L L
Eluent —_— mpermean e T *5";! B Ay b R S T i £
reservoir ayer S N T o A A L NN T L e AR S

DIN 19528 Method




2-5. Environmental Impact Assessment in NIER

Step 1. Leaching & Contents

Leaching ' Criteria

(mg/kg) @ (waste) B By

Pb 3 ND. ND.

Cu 3 N.D. ND.

As 15 ND. ND.

Hg 0.005 ND. ND.

Cd 03 ND. ND.

CN 1 ND. ND.

Fe - 0016 0015

A - 0337 0.024

Leachin Criteria

(mg/kg)g (waste) B Sy

Pb 400 301 203

500 502 832

As 50 238 490

Hg 10 0.005 0126

Cd 10 8055 2154

Cre* 15 ND. ND.
CN 2 - -
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0.012
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0.008
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Step 2. Percolation Column Test

3.0
EC / Ecotoxic
(ms/sm) 2.5 (Daphnia magna, TU)
2.0
15-
(\\H\—e 1.0 -
0.5
S > o
. — 0.0
1 3 4 5 3
(Pore volume) (Pore volume)
0.06
Fe (mg/L) 0.05 Al (mg/L)
0.04 -
0.03
be— :§" = 0.02 -
o 0.01 -
0.00 =
1 2 3 4 5 1 5

2 3 4
(Pore volume)

—o— BAl-Dlwater
—o—BA2-Dlwater

BAl-seawater

—¢— BA2-seawater




2-6. Present Research in NIES of Japan

Development{of{Environmental ISafetyJEvaluation]Method forfSoilfandRecycled [Material
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:@:J ISO/TS 21268-3 Method

® Serial Batch Test:

— —_

under Low L/S
(L/S = 2.0)

Duration : twice
along with fraction number

Fraction 0-1 1-2 2-4 4-8 8-16 16-32 days




2-7. Environmental Safe Evaluation Method 1n Japan

Scenario 1 : Concrete structure Results (Scenario 1)
item Concrete Ambit soil unit 0.050
Dry density 227 2.08 tim? i
Porosity 0.081 0.20 -
| Permeability | 3.6E-13 1.0E-08 mis 0.040
K 0.456 6mx6mx6m
| A -0.452 )
Mpnax 55,200 D 0.030
[ Cux 0.034 E
Q
S 0020
(&]
0.010
0.000
0 1825 3650 5475 7300 9125 10950
Time (d)
20/mjdownward;
: ROC2
Ground/water table (D=10/m)) 0050
POC1
0.040
Infiltration POC2 T a0
0!
200 mm/year E
V V Y v v § 0.020
(&)
0010
Water table Water table 0.000 : I i |
AEULLI0 H=10.00m 0 1825 3650 5475 7300 9125 10950
Time (d)
6m 20m
Ref : Sakanakura, NIES, Japan




2-8. Environmental Safe Evaluation Method 1n Japan

Scenario 2 : Road base aggregates

1 Road shoulder

5~10cm —— alt laye
Asphalt

5~10ci Base asp

5~20cm UPper layer aggregates
) recycled material

10~20 em Lower layer aggregates POC1

Groundwater table

20 m downward:

POC2
. POC1
Recycled material
Infiltration POC2
200 mmlyear

Water table

_ Water table
H=10.56m

" H=10.00m

6m 20m

Results (Scenario 2)

0.012 H
. —1=0m
. . POCAl L=2m
I I s e Ry

IS
g

Conc (mg/L)
[=]
g

0.004
0.002
0.000
0 1825 3650 5475 7300 9125 10950
Time (d)
0012 n
d L=2m
POC2 _
! ! g ! — Ll=4m
e ST T ——L=6m
! ! ! ' —L=8m
o 0008 femeeee e P RRtt SREEERE — L=10m}]
) ' ' ' ' T
—
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B e R e AR AR
1)
c
O Q004 fommmmomomieomomonon el aTITERL e di e
(6]
0.002 |---eeeemendoooooonnnnd e Sttt REERRRRR N
0.000 !
0 1825 3650 5475 7300 9125 10950

Time (d)

Ref : sakanakura, NIES, Japan




2-9. Present Research in CRAES of China

ManagementioniSolidWaste]RecyclingféStandard jforjbollutioniControl
onjCementibroducedjwithiSolid \Waste

Concrete road surface scene-aimed to protect the groundwater
V Leachate properties
(sulfuric acid/nitric acid2:1, pH3.2)
NEN 7375
Leaching
parameters
determine
Leaching time,
................................. water/solid ratio
101
' 7,,‘_ '-' CTERITS ‘.,.' 1 .. 8
Releasmgspot _"'L \ 6.
4
S $$. aygf
2
Unsaturatedilayer @ POC 045 050 055 060 065 070 075
IgpH




2-10. Environmental Impact Analysis in China

Contaminants concentration at releasing point-releasing mechanism

® Releasing curve and line
of rc=0.5 fit well

BIE/

® diffusion

H¥(d)

Ref. Yufei Yang Presented in the Solid Waste Management



2-11. Synergies of Cooperative Project Performance

Sharing|the Research Results of/Various Recycled Materials

@ Can be Shared the Research Results of Applying the Various Approaches
Used different types of Recycled Materials

ILm proving the Recyclability and Availability/ of’ Recycled Materials

@ Can be Expanded the recycling Purposes by considering the various results
of Environmental Safety Evaluation

Vs

I Development of/the Envireanmental Safety/ Assessment Method

@ By developing of characterization leaching test such as Serial Batch Test,
Percolation Test for Granular Materials, Tank Test for Monolith Materials,
and Environmental Availability Test(Soil, Groundwater etc.)
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Future Our Challenge

\ RiskIAssessmentjfordtazardousiSubstance]
4 .‘\‘ Contetuz i Rsayellg Frodnets O Ty
- RecyclabilityloflCoallAsh(Recycled\waste)
/2, StandardizationJoffanalytical[method)

Cooperative;among
NIER{&) NIES(20|1|1‘,,~)=

{for e prameiien of regyeling efwesis ened
Byprechisis (@ Subiil) ClRecycled|MaterialYetc
ElCharacterization|lfeachingjlesH]
SllinterpretationlofrestiResul

. Enirenmentzly sewmd queliy of chemieals DevelopmentofiEnvironmentiSafety]Evaluation

MeneeEment on Sl Westzs Reaysling &
SenckEw for Relhiion Conifel cn CEmEms
Prechmecs) with Seilld Wests
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