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2.1 Concrete wastes -Experiments ‘ &L/ﬁ y

Dol E3E|E AR &

Table 2. 232|E A|&°| H|E

Materials Mass (g) N :
Water 13 ‘g Water : i
Cement (Portland, type 1) 21 E e i i
Fly ash (Class C) 5 3 i E
Sand (River sand, < 1mm) 37 % : i i
Crushed rock ( £ 20mm) 24 ’ ! : :
Dry mixing ! Wet mixing 1 Mixing :Discha*;e
Total 100 1 t + —
Time (min)

Fig. 2. 232l E A|&22| mixing I
* Curing time: 5 days (28) in the desiccator under the moisture content (80-100 % RH)

» Concrete coupon size: 5cm x 4cm

*  Final concrete mass: 98g POSTEPLCH



2.1 Concrete wastes -Experiments @
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CsCl
Solution spiking

Co(II)(NOs), * 6H,0

Solution spiking

Fig. 3. Co & Cs spiking Ofl LSl 2 A=

Co, Cs spiking =7

 Surrogated stable Co and Cs » Concentrations (digestion)
Co(mg/kg) Cs(mg/kq)

» Co(NO;),°6H,0, CsCl: 10ppm Cement 396 0.65
 Spiking time: 40 minutes Fly ash 1.26 0.26




2.1 Concrete wastes -Experiments : %ﬁﬂ,

Thermal degradation =7
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Fig. 3. Thermal degradation conditions with various temperature

N tal Laboratory

« EX2| &: 105°C, 200°C, 300°C, 400°C,
500°C, & 600°C

 Dwelling time: Cll 7| Z=Z10f| A SEA| 7L

(After 1hour, samples were cooled at RT)

* Crush the concrete samples after degradation to
make the cement paste

i E
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& 2.2 Concrete wastes -Results ;ﬁ!ﬁ,

Ho| 232|E A&t ooty =/

Co ing

q
20 3

10

Fig. 4. Co and Cs spiked originél concrete coupons.
Chemical composition by XRF

Siog CaO A|203 Fezos Kzo Nazo MgO SOg
Cement 20.21% 63.61% 5.0% 3.56% 1.05% 0% 2.19% 2.39%
Sand 77.95% 6.58% 6.89% 1.56% 2.83% 1.10% 0.58% 0.04%
Fly ash 42.01% 23.60% 18.60% 4.0% 1.12% 1.66% 2.31% 4.12%
Concrete | 46.30% 29.52% 9.90% 4.56% 2.48% 1.79% 1.31% 0.99%
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2.2 Concrete wastes -Results %/IZL

-~ =~
S

—— ddays
— 28days

| MW « XRD peaks show that major minerals

are quartz (SiO,), portlandite (Ca(OH),),
Calcium-silicate and calcite (CaCO,).

~
_______

y (a.u)
§

Quartz

Intensit .u.

e Similar mineral pattern (5days, 28days)

Portlandite

Calcite

Calcium-silicate

— 1 *+ T ‘* T ‘' T * T *~ T * T * T * 1
0 10 20 30 40 S0 60 70 80 90

20 (degree)

Fig. 5. XRD patterns of concrete coupons with different curing date. POSTERPCH



Color changes
(Dark gray = Bright gray)
Cracks have been occurred
at 600°C.

Aggregates were completely
separated at 600°C after
crush.

Fig. 6. Color and appearance changes of the concrete coupons after thermal degradations with various temperature.



Fig. 7. SEM images of
cement paste after
thermal degradations

-

with different
temperature.

NEL

Co spiked cement paste

Cs spiked cement paste

POSTERLCH
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OH- vibrations at 3640cm™ for portlandite decreased with
increasing temperatures and disappeared above 600°C.

95% of the contained water in initial concrete sample was
evaporated above 300°C condition from sorbed water.

" " " L 1 n 1 " 1 " 1
4000 3000 2000, 1000 0 5000 4000 3000 2000, 1000
Wavenumber (cm” ) Wavenumber (cm™)

Fig. 8. FT-IR results of cement paste after thermal
degradations with different temperature.

0

Table 3. 20 }E 232 E A& BT 2T (2027 W2y
e Dera e o O 0
Co concrete Cs concrete
105 94 9.9
200 11.2 11.0
300 11.7 11.8
400 12.6 12.6
500 13.0 13.3
600 13.4 14.0
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23C2|E AR HE

- YUMo = He2| MO|= EDTA, Oxalic acid, Citric acidE AFESt0] Mg & =
- Ng&8U =% (500, 1000, 2000, 4000 ppm) E 0|85l H& 0|7, 1c,-Ms & S0 2tk ==
- Z3Z2|E& E321510] 1mm O[5tE 242, Batch A *la.48 hours

Table 4. H|EH|0fl [}2 23 2| E A2 LHC] o, cs 2| M| ¥ A1}

EDTA Al Oxalic acid AF& Citric acid AF&

——Cs ——Co ——Cs —e—Co ——Cs ——Co

750 750 _. 750

= —_ s
-3

-4 2 a
2 = =

£ 600 c 600 o 600
2 =] =
® 5 g
b= = -
c b <

¢ 450 S 450 @ 450
c 2 =
c 5 o
o] S ]

T 300 T 300 T 300
: £ 3
£ £ £
E E E

£ 1%0 & 150 & 150
c = c
8 8 o
[T} [1] o
@
o o 3

0 0 0

0 1000 2000 3000 4000 5000 6000 7000 8000 0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
EDTA Concentration (ppm) Oxalic Acid Concentration {ppm) Citric Acid Concentration (ppm)
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. 3. So1l wastes N iL

EQ A2 B
- EY SAG J|HIOZ St 3| 2A A AE ASTI\/I D4646- 161r US EPA/530/SW-87/006F= &=
« ASTM D4646-162 H|ZI2dE R7I22 & R7I5Z, O SOME E3| X HE #d5t= ordet Far HE =2

S5 Ao U BAASE The Ko T2 ALR R U
- EY2cotE AXEHETA WO X0t EXAZAF
«  10mg/L2| Co(NO,),6H,02} CsCl St E Q2K I ng(o 5g/10mL)2| ZHOZ 3|EA S&F MHS 7UZHAA]
«  Centrifuge & 2AIS] 48U} A|RE 2E[5IRA20, EHE =, ICP-MS £ &3 2tat &=

. . mg %4
Sorption Capcity 7 = (C; —C,) X i

Co(mg/L): &8N W EtZ(Co, Cs) T2 &5, C(mg/L): EtZ(Co, Cs) HF2| =£7| 5=, v: EA2| 20|, M: EY2| 2E

Co: Sorption capacity(mg/g) Cs: Sorption capacity(mg/g)

B 0.24 0.22

R
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