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Utilization of recycled materials
In environmentally safety measures

photo: copper slag

Can simple compliance tests assure the long-term environmental
safety of soil and groundwater in various environment?

sakanakura@nies.go.jp

2



Characterization test & Compliance test

/_\ Back up

Characterization test - Compliance test

Evaluation in detall
Classification
Accreditation

Compliance
Quality control

Availability JLT-46
Serial batch JIS K 0058
pH dependent 1ISO 21268
Percolation EN 12457

Utilization Scenario
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Setting of utilization scenario

Shape (granular/monolith), Size and scale,
Environmental condition (temp, gas, humidity) I periodicity,
Time frame, POC, and Criteria

Boundary condition of flux and

concentration from source term
// Characterization tests
4 ~ well
//<\ 1 1
1
Numerical Advection-Diffusion model
V v ¥ l l (¥ v POC2
= \_/ >
POC1 Groundwater

Criteria
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Release parameters of contaminants
from source term

A

Solubility control

Release | [ \
flux- Depletion
4 Solubility-controlled N 4 Available content )
concentration in pore water in the material
Serial batch test Availability test,
(fraction of the longest duration), L pH depend test )

_ percolation test, pH-depend test Y,

Physical parameters

Release flux fro_m surface of Hydraulic conductivity
recycled material into pore water and porosity (itself, ambit)
Serial batch test, Percolation test Permeable? Inpermeable?
N J
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Release behavior model

J : Release flux
C: Concin liquid
M : Total release

A

C,..v - (Max conc in serial

max -

batch test with low L/S)
Solubility control
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Water flow rate dependency
(under construction)

M__. . availability test

max -

Cvs C ?

__— l max
\M

cum VS Mmax?
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Serial batch test (diffusion test)

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

Duration : twice
Q along with fraction number

LT
e I L r et v

Fraction 01 12 24 48 8-16 16-32 days

C 4

(Solubility control) | I I I . I l

C 4

(Dissolution/ Diffusion) l
B = m BN I
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Serial batch test (diffusion test)

J =Kt 2

Example:
. 0.0 : : ; ; ;
Release of total chromium from a N Slope 0 :
. = ' R 2 i 1
concrete specimen 3 g Diesolution
IR N

L . | Leachant Surface |Leachate Flux | <
Fraction| Time \iorceraticChange | area conc Log Flux | a N

F t Vot Vehn S C J\N(') |09 JN(') [T -1.0 S|Ope 'O 5

- d L L m’ mg/L | mg/nf/d - o Int.

1 1 3.9 | 0.98 | 0.03566] 0.0069 | 0.760] _ -0.119 o giff

2 2 3.9 | 0.98 [ 0.03566] 0.010 0.531] _ -0.275 P IS SN S NN\ ______'ﬂ___L_'_§_'_0n

3 4 3.9 | 0.98 | 0.03566] 0.012 0.248] __ -0.606 |

4 8 3.9 | 0.98 | 0.03566] 0.017 0220 _ -0.657 | Slope 1.0

5 16 3.9 | 0.98 [0.03566] 0.021 0.114]  -0.945 i Solubility control

6 32 | 3.9 | 098 |0.03566] 0.03 0.126]  -0.901 2.0 ' ' ' ' '

-1.0 -0.5 0.0 0.5 1.0 15 2.0

Log Time (d)

Vs

Intercept : K
Slope : a
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Scenario 1 : Concrete structure

Parameters
Concrete TAmbit soil

Dry density 2.27 2.08

Porosity 0.081 0.20 |-
Permeability 3.6E-13 1.0E-08|m/s

K 0.456|-

a -0.452|- -

Mmax 552001- mg/m2
Cinax 0.034]- mg/L

BmMX6mMX6M

20 m downward:
POC2

Ground water table (D=10 m)
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Results (Scenario 1)

POC1
Infiltration POC2
200 mm/year
vy v vy

Water table
H=1056m

Water table
H=10.00m

30 years
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Scenario 2 : Road base aggregates

| Road shoulder

5 10c ace asphalt laye
Asphalt

concrete
5 10c Base asphalt lave

5 20cm Ypperlayer aggregates
(recycled material)

10 20 | Lower layer aggregates POC1
cm / Groundwater table

>

20 m downward:
POC2
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Results (Scenario 2)

POC1

Recycled material
POC2

200mm/

Water table

Water table
H=10.56 m

H=10.00 m

30 years
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