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ENT (AND CONCRETE) INDUSTRY ?

SIGN, IMPROVING DURABILITY OF STRUCTURES IN ORDER TO EXTEND

SEMBLED/DISASSEMBLED EASILY
S MATERIALS (PULVERIZED FUEL ASH - PFA, GROUND
, POZZOLANAS, CALCINED CLAYS, ETC.)

UALITY CONTROL REQUIREMENTS ACCORDINGLY

E TO SAVE ENERGY FOR HEATING/COOLING OF BUILDINGS

RPORATING CARBON-BASED (VEGETAL / ANIMAL ORIGIN) COMPOUNDS

COMPOSE IN AEROBIC ENVIRONMENT TO PRODUCE CO,




AND 600°C IN ABSENCE OF

IMAL WASTE, ETC.
GENERALLY IN EXCESS OF 70%

NTAINING SILICON, CALCIUM,

NET IS ESTIMATED ROUGHLY

TLY BURNED IN OPEN AIR,
S, LEADING TO LARGE SCALE

MATTER, APPROXIMATELY 0.3

ORPORATED IN CONCRETE, IT
BE SEQUESTRATED YEARLY BY
TOTAL CO, YEARLY EMISSIONS



OUS MATERIALS IS A RELATIVELY NOVEL CONCEPT AND RECENT STUDIES

R IN CONCRETE SO AS NOT TO NEGATIVELY AFFECT ITS MECHANICAL
DN SINK
LASTERS FOR THE CONTROL OF HUMIDITY

HE NO, ADSORBING PROPERTIES OF CONCRETE MANUFACTURED

-OF-WATER-VAPOR CHAR DERIVING FROM WOOD BIOMASS TO PRODUCE A
2/g) AND HIGHLY POROUS STRUCTURE WITH NOTICEABLE
NG AND ABSORBING PROPERTIES

sustainable — —
biomass Pyrolysys Thermal
Reactor — Activation

a

Steam generation
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MICROSTRUCTURE

PELLETS

DELY USED IN AGRICULTURE, IN POLLUTANTS REMOVAL TECHNOLOGIES, IN

MS AND IN THE FOOD AND PHARMACEUTICAL INDUSTRY AMONGST OTHERS
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JF ACTIVATED CARBON FOR CONCRETE IN TERMS OF ITS

TORAGE POTENTIAL OF CONCRETE STRUCTURES FOR THE CARBON

CARBON AND ITS NOTICEABLE NO, ADSORBING PROPERTIES AS ALREADY

., Serre, F., Dubois-Brugger, I. and Gartner, )

0, GROUP

1°C PHOTOLYSIS OF NO, PRODUCES

ROUP, CAN IN TURN REACT WITH

E CONCENTRATION OF NO, CAN BE
CONCENTRATION LIMIT SET BY THE
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WERE EXPOSED TO A NO, POLLUTED ENVIRONMENT OF A ROAD TUNNEL, IT
CE OF THE CONCRETE LINING, BUT IT WOULD PROVIDE THE REDUCTION OF
VEHICLES

4, XC4, XD3, XA3 (ACCORDING TO EN 206-1 STANDARD) FIRE RESISTING
CONSTRUCTION OF THE VIADUCTS OF THE HIGH SPEED RAILWAY SYSTEM IN
UT ACTIVATED CARBON

RS WERE OMITTED FROM THE MIX

WITH VARYING DOSAGES OF ACTIVATED CARBON:
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TEST RESULTS
Concrete requirements
C50/60 XF4, XD3, XC4
Comparative Reference
mix mix
Parameter 0.48% 1.06% 1.43% Limits
AC AC AC
Elastic Modulus (SIA 262/1 - G)
[MPa] 41800 41300 41900 40400 -
Flexural Strength (SN EN 12390-5)
[MPa] 5.0 5.4 5.4 4.9 =
Shrinkage ( 364-day) (SIA262/1-F)
[ne] 419 452 458 423 =
Freeze - Thaw Resistance (SIA262/1-C)
[g/mv’] 200 70 80 40 < 200
Resistance to Chlorides Penetration (SIA 262/1 -
B) [m?/s] 23101 22102 17102 3102 <1010
Absorption by Capillarity (SIA 262/1-A)
[g/(m?h)] 68 45 42 5.7 <10
Resistance to sulphates (SIA 262/1-D)
[%0] 036 031 0.46 0.32 <12
7-day Compressive Strength (SN EN 12390-3) —
[MPa] 523 513 53.0 50.0 -
28-day Compressive Strength (SN EN 12390-3) —
[MPa] 71.8 658 618 65.3 > 64
Coefficient of carbonation (SIA 262/1-) -
[mm/year] = 1.38 = = <45
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3 OF CONCRETE:

ING

FECTIC NETHERLANDS UNDER DIFFERENT CONDITIONS

*RABT FIRE CURVE FOR RAILWAYS

*RESTRAINT TO THERMAL EXPANSION

*LARGER VOLUME 1.2 X 1.2 X 0.3 m3)
*REINFORCEMENT (¢ 16 mm, S = 150 mm, C = 60 mm)
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120 150 180 210 240 270 300 330 360 390 420 450 480

Time [min]

PARAMETER VALUE/RESULT
Age (days) 35
Moisture content (%) 3.9
T @ 60 mm depth @ 45 minutes (°C) 128
Maximum spalling depth (mm) 22




*C30/37
*Air: 11%

The frame ‘{-___" '
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*C30/37
*Air: 11%

PARAMETER VALUE/RESULT
Age (days) 44
Moisture content (%) <3%
T @ 60 mm depth @ 45 minutes (°C) 200

Maximum spalling depth (mm) 20
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CE FOLLOWING THE PROCEDURE OUTLINED IN:

de-pollution using activated carbon concrete — From laboratory experiments to tests with
rence on Environmental Pollution and Remediation (2014) 65.
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concentration NO (ppbV)

concentration NO (ppb)

o NO mmomm NO2

momm NO  mmom= NO2

I .

concentration NO2 (ppb)

concentration NO2 (ppb)

Average Average
upstream downstream
concentration concentration

0, (ppb)* 256 219
NO (ppb) 500 509
Average Average

upstream downstream
concentration concentration

NO, (ppb)*

258 73

NO (ppb)

510 496

b NO, =1.88 pg/m?



THERMAL CRACKING OF BIOMASS HAS A HIGH SPECIFIC SURFACE AND POROUS
D LIQUID) ADSORBING/ABSORBING PROPERTIES

IGH PERFORMANCE CONCRETE IN OPTIMAL DOSAGES HAS NO EFFECT ON ITS
DENED STATE

PERFORMANCE CONCRETE MIX USING CALCAREOUS/SILICEOUS AGGREGATES, FREE
RAINED AIR, WITH AN HIGHLY REACTIVE SILICEOUS POZZOLANIC COMPOUND AND
CRETE, HAD VERY LIMITED SPALLING IN A FIRE TEST CONDUCTED WITH THE RABT -

DURING THE FIRE TEST WITH RESULTS COMPARABLE TO THOSE ONES OBTAINED
TO THE CONCRETE MIX

CRETE CONTAINING 1.06% ACTIVATED CARBON BY MASS OF CONCRETE HAVE BEEN
CH A CONGLOMERATE IN DRAMATICALLY DECREASING THE CONCENTRATION OF NO,

USED MATERIAL ON THE PLANET AND BECAUSE ACTIVATED CARBON IS INERT IN
ORATION OF 1% OF THIS MATERIAL IN CONCRETE COULD PERCEIVABLY LOWER THE
TO A MARKET OF TRADABLE CARBON CREDITS ON THE ORDER OF TENS OF BILLION

PRESENTLY TARGETING THE FIRE RESISTANCE (SPALLING DEPTH AND TEMPERATURE
ONCRETE WITH ACTIVATED CARBON UNDER RESTRAINED CONDITIONS AND LONG
N TESTS TO CALCULATE A STEADY STATE COEFFICIENT OF ADSORPTION OF AIR
N-ADSORBING CONCRETE LINING FOR ROAD TUNNELS
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