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Abstract

As Construction & Demolition(C&D) debris increase every year, a system has enforced for recycled
aggregate made out of C&D debris, then recycled aggregate usage increased in construction field. But
as environmental problem by alkalinity of recycled aggregate occurred, the study for lowering
alkalinity of recycled aggregate is needed. In this study we made alkalinity reducing facility and
installed in the C&D debris midterm-treat field. Then we certified effect of lowering alkalinity and
quality of recycled aggregates before and after carbonation.

As a result, the most effective carbonation condition is 30seconds in carbonation time, -50~100
kPa of reaction pressure with change of 3cycles. This condition made pH 9.33~9.8 of recycled
aggregate possible. The quality of recycled aggregate after carbonation was better than before
carbonation in terms of plasticity index, modified CBR, abrasion loss, sand equivalent, liquid limit,
size distribution, density and water absorption.
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Table 1 Test factors

items Factors
Test 11° reaction time : 150, 180, 300 sec _
- Recycled aggregate amount : 1.6 t (1) pH Al
- Purging effect : none and 10 sec ST AZA] ] oste] ghiksl WA E E3EA)
Test 2 | T peaction tme : 210 sec o el pHE 3ol g
- Pressure in chamber : 100 kPa U _ _ _
- Recycled aggregate amount : 1.6 t TEZAY] pHEAWHS 3HA TAIGE 7182
- Case 1 AFRANDPE EFL AT A
- Pressure change : -50 ~ 100 kPa(lcycle) o ARE PEHEIY S5k WHol Al o3
- reaction time : 180 sec v
Ao} AHEEAT tt2eg pH 2 27 yeths
Test 3| Recycled aggregate amount : 1.6 t el }i_"_ Azt o = a2 } = °l
- Case 2 o ATl el AA ARSshkeE w8=A F pHIF =4
- Cycling change : -50 ~80 kPa(2cycle) QX QQx=7) 20mm o|5ke] £8ITA) 200 g ABE A
- reaction time : 300 sec o ) o ‘_
- Recycled aggregate amount : 1.6 t Fskod Hlo]Al Solid : Liquid Hli= 1 : 25, &AM
108202 Aste £59 &=2] pHE Fg. 7o) pH
- optimum  condition Gro= oo}(fc] oEE o °l pH=E Fig. 55 2] p
- Recycled aggregate amount : 2.4, 3.4 t H|E}7)E o] &3t Stk
Test 4 | - reaction time 300 sec
- Pressure cycling change : -50 ~ 100 kPa

Test 12 Wiol 4ol SePiA B DAE izl
3ta, F= 100%2 COy7F2~5 150, 180, 300%<] ©i& Hb
SAREERL Alg FAske v AWy Co, T £
=49 & Pﬁ} HESAIZE wWE pH Wste E}lskiith
ghats} Bk AlgA] wheAIzbE Ao 30022 3 A2 <«
E‘r%ZlH l%l s} wke AgE st 243 A
o2 ZA T, sl wEAte E;}J LA Al

Fig. 5 pH test of recycled aggregate by pH meter
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Table 2 Quality test standard items of Recycled aggregate 33 AlgZnt

3) With purging eyt o] w AW CO, B 2SS 33

| Standard i
i Items Test method value 331 pH AlsiZn} i
i Plasticity Index KS F 2303 Less than 6 s3I g7t AR 93 E3=A)e] pHE |
! MOdlfl'ed CBR(%) KS F 2320 More than 30 =743 A= Table 37 2}, !
i Abrasion 10ss(%) KS F 2508 Less than 50 i
| Sand equivalent KS F 2340 More than 25 i
i Liquid 1imit(%) KS F 2303 Less than 25 (1) Test 1 A|SZD} 3
i Size distribution KS F 2502 Standard line s8R Bk 16 t, ©aks} w7 150, 180, |
| Density | »Smm | KS F 2503 - 300% B2k CO, 7FAE A% Fsle] =3TAS ats)l |
| 3 |
| (gfem’d | <5mm | KS F 2504 - g Test 1& Fig. 63 2o] wilgl A &g=A)e| pH7b |
i bwatet? >5mm KS F2503 - 11130014 ehakaba) 2+ A zhdz 1044, 10.19, 95602
w absorption L i
3 %) GSmm | KS F2504 - 77k 6 %, 83 %, 141 % Aztsh= A= Uehdoh o |
| m e W CO, BEE R e TV EFE T
bl 3o | E 100 %] €O, 7R=E WEAZES FUG B 0|
i able test results - i
: P Agio] A2 = Urehom], S AIZE J00EAE 91 |
i 0 < _] o 3}o }
| RO Resci- | |G W SRR e SR |
| items | 3O on ure cham- RA A CO, s%==C0; 7k7h FUEE WeAlte] &
| o e | aea | per | P 5 F1E AoR AgE AANE TelF WA
| *) < At 0022 4] 2 ol ARS APSA & |
i pH before carbonation 11.13 ). i
| X |
i 150 - 50 10.44 i
! Test 1 }
! 1.6 180 - 76 10.19 !
| 300 - 91 9.56 o |
i pH before carbonation 11.45 . i
et 2 747 | 1019 ] | o |
3 16 210 100 747 | 1003 _ e 3
| 3) o 10 A |
} 81 9.85 i
i pH before carbonation 12.23 i
| 9 |
} -50— 1
; 180 100 85 9.96 !
i Test 3 (1cycle) 8 . . i
| 1.6 505 0 150 180 300 !
i 300 80 88 9.88 reaction time(sec) i
1 (2cycle) Fig. 6 Results of test 1(pH related with reaction time) 1
i pH before carbonation 11.92 i
1 81 9.8 ] 1
3 a1 983 (2) Test 2 A|3474Il} |
% 2.4 82 9.55 TEEFA FHFLE 16 t, ks WA 21022 %
| 82 9.38 Td3 5601]/\1 Mﬁr COe o;% o7l 9% er |
| (Geycle) |19 | 941 = %—?;6}04 i e -ﬂTi dolle 7
I 79 9.54 . - = !
! 9 = 2 (purging) #Hds sh= 479 obA &2 A5 wluwshd |
3 ' 7 | 9m Fig. 73 o] ©sh A &8-27] pHvt 1145004 371 |
i B [ asz FAUS A @w g g2 100 ke £ A%
BT YU —— PHE 1010, 10032 87 % 11 % A9l wele] 1027
! 2) Without purging T71ES 9= pH 9.852 124 % 7A4sk= AeE o |
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test results
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