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Characteristics of Recycled Fine Aggregate
by Sodium Carbonated Water
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Abstract

Amount of disposed construction materials like waste concrete is growing fast and use of the
recycled aggregate for concrete has been seriously considered. But the use of the recycled aggregate is
very limited because recycled aggregate has very low quality. Therefore, quality of recycled aggregate
is very important in the manufacturing of recycled aggregate concrete. We have studied a series of
research according to chemical processes and investigate the alkaline elimination effect of recycled
aggregate and quality variation of recycled aggregate by sodium carbonate. Thereafter
evaluated quality of recycled fine aggregate and experimented quality of this aggregate. As a results,
we find that it is easy to eliminate the calcium hydroxide in recycled aggregate by sodium carbonate
and the quality of recycled aggregate increase by elimination of alkaline.
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Table 1 Experimental plan

Factors Levels Test items
Concentration of “PH .
sodium 5, 10 - Specific gravity

- Absorption ratio
- Grading curve

- XRD

- DT-TGA

carbonate (%)

Stirring time (min) 3,69
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Table 2 Physical properties of recycled fine aggregate

Density Fineness Absorption Unit weight
(g/ ) modulus ratio(%) (t/m?)
2.26 2.81 6.59 1.47
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Table 3 Manufacturing process of sodium carbonate and
reaction process

Injection Reaction
NaOH liquid - 2NaOH + COq
CO, gas Na2C03i+ H.O
\
Injection Reaction
NayCOs liquid « Na,CO3 + R - A*
R - A*¥ 2NaOH f CaCOs

* R - A : Recycled aggregate
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Fig. 2 Change of pH in 1 cycle process



&
A

o do BT K B B m
L0 O = ~ |
- E EEE 1ol = o g T EW ”
S 8 o s| & =yl T !

i Bl SRR <R = a 3o do X = o |

o 8 E = X Fhﬁ,_ T i

0 _(|\m..& ~mm = = ,HL%HATﬂ\U! i

- | 52 8 177 I W ke R T W

s — — —|— —¢ = £'3 & BN .m ‘&!NJ o o ﬂ./lWMl pj h) i

= S o o > Cﬂ_ﬂJdE_v o~ 1% !
= | u— > — " D oH X }&Xﬂﬂ |
5 — © c —d-d-d =>m = = c oo - N ox ,
o s - 1S} ﬂ!L.LﬁlﬂLl Y !
S e |4 = | & § 2 L © MQHQ%V% !
st 1 ge g,z F2iif s
£ i 3 £ 2 - B o | £ %%ﬁaﬂaAw |
= o - T-T~ o ] i = T |
= - o 88 e 2 3 bzl e T g W
llllll 5_ - C _— |

..nnv.w.m ] - > HLMNHEMIWAHO‘WM m

z - e 2 = Ao o - |
= £ 5 - ogoeﬁa,mﬂ7 T ~ !
2 S = B o} - S ) T & 5 S 5 ,

= < — I e g ¢ 22 p IR IE S 2 !
= i g °s8 g o | 8 <o % I W
t g2 d - g PO EETE By |
..... 4 n BE% S i 8 P Ea = ”

ﬁA g 2588 = W "for3gin |

w <+ o ! ~ - I LR s B © ol Wc o R o o [ |
o - - - = (26 “uondiosqw = =2 ~ R M o AR m
(mo /By Ausuaq i !
— = o o Moo KR W

: ETETELES: BEECATACATIEY

L o Zﬂm J:.._U g ﬂ o o .1r1_ — ”
© oy g Wy W ﬁwo%ﬂzmmbm%u.wao% |

S Prludeomyw BEDT wEERRT T |

3 oo BT oA TR %1&%4%@@4%%@& |

- B oo WX w Feap e <~ &%E Ko |

== =gy g — o] =2 N T = !

S= s === . B E B ﬂEHBM;oonMﬂa]ﬂ‘ S ,

2 qq_Aﬂl ﬂ,m o =y ) m]ﬁo} 0 & o] W !

o} | B SR R FaUE s _FEe I, ”

=, <o o = o GOl IR LT E LR |

il - 3 ogouv_%?mkoo#oo%% &wWLSWoﬁEﬂnW?%g%%mW |

o S TRy w5 Y . S T i e e |

L= - o M_a U % g o Eu Ko Ao - % oo o _sﬁ %H = m_uo !

. — ) = A T — !

vEHE | 2 EﬂrAﬁ%aaLmr_:T. EmAwmﬂ_xf% T R W |

i = Cl: SN R Ho KB = T ok |
5 N T S T %%_zﬂm%ﬁwﬁm ©a S e |

— O ~ O = !

i 5 W= o dl‘.ﬂwuoy],wﬂmﬂ %Wmﬂ%ﬂﬁo M.Lauﬂ] i

¥ 1 Muﬂ%ﬂiwome%,ﬂw = nhoﬂ%%ﬁu%ﬂwwﬂwoﬂ |

= o < TN Y %oﬁﬂEA i - i ,

5 2 J NS N jolr ol 0 ) R !

8 2 puahEE ey, %#M%;%ﬁ%%ﬁ%%g ”

? N _ !

m - = LH 4%&WM5@@M%& wm ﬂ.S%W%SWE%i%ﬂﬁ W

“ ol %ﬂ%@@%a@.%% .ﬁmcm«%%ﬂ@ﬂx%% WM |
e, & o TEERcwwil® g TERBSEME2T TR |

| 2011.6

=

'.

=1
=

sixs]



O o <) BT R Ao @ o o ™ H o T oE o 5 = - = = m
R ] & oo A AR e T TR rH g °E EEiE |
Euoabwk W By WY R — o T X \Z L SER=H W
3% r = ﬂ A o ﬂ%ﬂe Mﬂ i mmm.ﬁ = w9 W o =5 8 £ Lm i
) ) o o K = < o g W
m@iﬂ_.ﬂ w2 g va_/rﬂp;mﬁ%iﬁ %qﬁauﬁa o % 4 umawm% W
of A I W) A = = ~ BN Ry T & ~ O 8 !
R o 2TLE B ERT N b Z¥ g8 g _ . =rFgg |
o = ) R =z wjoor N a1 TN N < g ¢+ L= 8 W
A ) R - R g EI P S =38 E = |
w_mx%uodr. Mg TR AR R L) N T 5 £ g9 S |
C oo 5w Vol mEWRER AT 3 BB oo o 5% Z 4 |
R TR S R o I m = %X o oo M 4 £ 8 8 w0d 5 W
— N Do) BT = J 10 I0Q Eo = mva O I i
sHESE pewRd KxEFLO0T — X w0 a do 5 - ,
= X — = ok < N B o of & O , o S & g = W
K o = ok Mawu_ow7 ocﬂWMaE%%%. |..A_| - = . %%m_m% £ .mwmmmm !
pEH Y TEEL @EaEE .S F 839F m L. saC mggt
f - O — IN [ N ~ rw‘\l U S . . W
piFex ¥REw zRemEpep SR FiaE g.osBLECHE
el Py ey TEa P o™ o Reg=w 288692437 |
g B Ty ??ﬂ@%%%g ool Tl g Bas ®8a g8 |
T ELEET g PR W oE T o N0 © H W 88l pS8sgsg g yb |
NSy o O o W ,mmo#otmo]ro#%ﬁ %a_.i_nmo SRS ,Mm% e%%mw W
_ = _ M, N o 4 Ak - TR T = B S |
@Lﬂur@uw T_mﬂmwmo_a %%&ﬂ&&mqae Jummh%} HTHT..OLHT?m&mmmmwa . ,
T=xmal 2 @4 u%ﬂnﬂ%ﬂomc BB 0 ol E IH 82 gSZEE S W
do o 1 I TN ST e Moo P o x HWRH o< SEO 83w B Sa W
WoE R Yo w oH TEXDP <R R 2 o SR s ® = |
Y e LB T LT =W F |
E o = — () !
27 g oonmﬁRAw&o,N oy 1% i
3 BRI T I i o |
2T 2 O o) o of 6N Y !
2 moa2H 13 < T Ined = ) e |
ool g S F o) — DN K N |
@ DSBS [ o ONrLlr s N i
__Ll_____ S o B ﬁ_.%%_ié = ° !
T 11 =3 mﬂaeﬂa <o © T o T W
8 o T o= W o W WOE T W
£ - aﬂAQﬁAWﬂA G |
, I 1 SESFE L Woogi m
s S 2 T @ A o b M T3 W
’ =il ) g %DPLMMNJ_LOM . M &3 !
Qo el O o_e ‘mwu,w. < H_._L EE |
A1ﬂ 3 T ,
\ 5 S O I N o S ,
N N ﬂ_,_ﬁu‘._:]_ﬂlj_/l]r‘_.mwo ;o,_lrk AI !
Al I b g = - H,E‘vIA‘I\L!__% oF oo T I
N | - ] T L_Zno_/r@z#oﬂn o 1,V| !
"\ =) K%y ail Wome w1 EOGR = P N |
c » =R F T T Mo mo il
A 4 5 > < m W or o f2) Mcuu !
= m m S O_L ‘U|O¢l o E#OE =) W
& < i =~ T o < AR g ,
5 = .= No oW X = N W !
g S g 2 g o © 3o~ = o T W N S s ,
" (m)onel Buisseyd g = g Yo} DU. ﬂmo I= b\_ OﬁE W 1.ArL HWL E ﬁ D m
- o i ™ TR W o o)) !

5lod M=t 2=t

=2
S

EEE 0|

It

A
hl}

b

E
)



3] =5-3, 2008\d, pp.239 ~ 244
8) AXIRE ZshA, A, 2T, Aoyl CO; 7k=E o]

)=
83 vl EE}-E— —’EL$XH 2 AR Id=H7E
3} I

9 Ash, A, HIE, 10“1"4 %11‘41‘?1, “@@ﬁl%"%ﬂ
of o3 uFd edEA Axe] BI 7|RH o
77 P2 ESH] Eekadnd=wy, All9d, Al
%, 2007, pp. 617 ~ 620.

SIILEES 0|8510] MZXE SRz 28 54
23 2o B D4 A7%0) med solun Yon, ZAEd A& Zae] Aol Azl n
B3 stk ae waEAe) Age Fdol Wl mEed e gFACw Agtn A JHBE EaEA)
£he 2AEY Az e FoAT. B ATE AT evsel 9o] Hi C0.2 1Fe] CoME A

soh AAAIES RS 9 REANE BHon A% Ado) @2, 9 NaOHE COzsh W47
AZF NasCOwoll 1 «822A] Ca(OH),8l A7 BT} olo] wje waaBAe] 4 S4L 2] 9
@ YN dPE FaGdn, SREBE HEshe gl B HE 9l B s 3YE

O

AIEF §oR tASte] FABUES BAFOR WS PUS AYSER, 2BAEA DU
AA Fo B4 540 tste] FEstdch B ATl A3k, Faskdge] BAGEF Gao o) wltgoR
AAGH: A% BT + 9s, YA ekl QA (DT-TCA)S AN A% B4 AS F89
o B wddEde] YRt 934 B Foldn & Wolt A% HAT & ggon], vkt
EFY FEs Tzt tal ABA7t G olAe PR FasdEe] gol Ui IES §ole) W
% o Furg F wanEde] 1E 4% 2L 9 5o Beld gae auns
o






