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A Study on Recycle of Waste Concretes for Neutralization
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This study was performed to investigate the utilization of waste concretes for
neutralization and removal of heavy metals in plating wastewater, because waste concretes
have been known to be very porous, to have high specific surface area and to have alkaline
minerals such as calcium.

The results obtained from this research showed that waste concretes had a buffer
capacity to neutralize an acidic alkali system in plating wastewater. Generally,
neutralization and removal rate of heavy metals were excellent in the increase of waste
concrete amounts and a small size. Because a coefficlent of correlation was high, it seemed
that removal of heavy metals could be explained by Freundlich and Langmuir isotherms. If
we reflected the adsorption capacity(k) and adsorption intensity(1/n) of Freundlich
isotherm, we couldn't consider waste concretes as a good adsorbent. But, we could know
that waste concretes were capable of removing a part of heavy metals. In point of building
waste debris, if waste concretes substituted for a valuable adsorbent such as actviated
carbon, they could look forward to an expected economical effect.
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Table 1. Compositions of waste concrete

and cement
(Unit © %)

Compositions | Waste concrete | Cement
CaO 29.7 63.0
Si02 51.1 20.0
Al3;03 3.87 6.0
Fean 2.39 3.0
MgO 1.24 -
Others 11.5 0.8

Table 2. Dissolution mass of heavy metals
with pH variation
(Unit : mg/L)

pH
Items 4 5 6 7 8 9

Zn 0.06/0.04]0.04]0.03/0.03}0.03

Mn 0.09{0.03]0.03]0.03]0.03]0.03

Fe 2.5210.14]0.1310.13]0.13]0.13

Cu 0.11{0.10)0.09]0.0810.08]0.09

Al 3.4511.54]1.73]11.85]2.00§1.96

As 0.15]0.03}0.01]10.07{0.05]0.04

Cr 0.03]10.04]10.04/0.04]0.04]0.04

Pb ND*|ND [ND | ND | ND } ND

* ND : under the 0.0001mg/]

S-2uvete] 4EA¥71EXE 2d Cu 3.
Omg/L, As 1.5mg/L, Cd 0.3mg/L, Cr*® 1.
5mg/L, Pb 3.0mg/L, Hg 0.005mg/Le] th(%
7 %314, 1995).
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Fig. 1. pH variations with waste concrete

amounts.
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Fig. 3. Fe removal rate with waste concrete

amount and reaction time.
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Fig. 4. Cu removal rate with waste concrete

amount and reaction time.
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amount and reaction time.

Fig. 3~5+ 4738 dAsHA stz F=
228 al& A 59 Ay Agfe)}.

Fig. 3¢l 2l Feo] 7-$ Fslafo] 2718
o uje} wk-g-A|Zke] A (Y42 AL v }
Ao AARE] FrlEe A4S 4 4 9o,
3g7} 5g9] 74 wk3- A7 12080 A - &
APAAE Ho|thrt 247t 18043 150%-9) t}A]
ANAEEo] F7hshe AE el 2 gl

Fig. 48 ¥ % Cu®] 3 $ X Fes} v)£3l kAt
& Holx gled, 3g3} 5g¢ 7-¢ uwkg-AzH
1508-of] dAA Q) SAHAF-E 2l Fof A 7to)
gt mel ohA] AAHAREE) FrtEAY 3
YA E 7252 )

Fig. 5= Zn® AAEAR S Jeld Hlozy
Fl3e] Flel del FAEA w2 AAELS
< Yehdz 9o 3git 5gol 4 ks
90%-ol A 150%-7}x] YAl & ey Fo
¥h-S-X1 7t 180%-o] 2P AE yolwA i
ZHaste e velx ot

=3k, 7g3% 9go 7% kA7 607 o) Fo
HYPFAE FA 3k et

Fig. 33} 5o <f71e] &agAt-e wE 34
E9} 34 Abolg] WY cddurixE A
Aol ALH T Fr1ste] B8] Fr)ElA|
At HyPol =gl Folls AEHo] 43 B
Mo A FF49 dHr) FutEd 9
3le] o}A] "atE ] g F o2 o AR,

3.4.2 9}7 Wis

Fig. 6~8& F]3k& A3 stz ¢JA-¢
g3l S 59 AP Asge|r.

A & 5 el F9i=F Wl o3 A

501



He3x-3
100 10
~ 80} 19
£
Soeof 13
- =
- [=}
g 40 F 47
Q
g
= 20 F =o—Fe —%—Cu 6
=7 o= nH
0 . . . . _— 5
10 30 60 9% 120 15 180
Time (min.)
Fig. 6. Removal rate of heavy metal with
pH and reaction time(600pmn).
100 8
~ 80
€ 175
2 60
[
[ d :g.
S a0}
5
{65
e 20
0 6
10 30 6 9 120 150 180
Time (min.)
Fig. 7. Removal rate of heavy metal with
pH and reaction time(2.38mm).
100 7
~ 80
£ 16.5
2 60 f
~
—~ 6 :El
R
g
= 4 —~0—Fe —aCu 155
—-—7p —e—pH
0 5

10 30 60 90 120
Time (min.)

Fig. 8. Removal rate of heavy metal with
pH and reaction time(4.76mm).

150 180

AEXR L vz 2 dubr oz ql7e] &
+E uh-g A 7ke] Agtel w2t FFE& AAL
go] Ftske 7S & & A2 AA glH
A A1t 90F- o] Fol A2l HHE £
AV dAR R FAadhe ARE Belx 9l
t}.
B, 0](1990)) 31 FF&e] AL &
#9 pH H4E A gler, ¥ A7d4
ZF4%2 pH 492 Cu55~8.0, Fe 1.7~4.

34 Zn 6.5~8.58}1 ¥}

Fig. 6~8& ¥ wh-gA7ke] 7 3ol wat A
7o e pH7} 5.94~8.98 et o]
Feg A|9|g Cust Zne] JAd| ofF Hgg2
o 4 sl

a8}, Fig. 6~8ellA & 4= gl%0l, Zn9] 7
$ Cus} Feol] v|3to] o}F F& AAHEES X
ol gldl, ojeig AL Cusl Zno) w7
pH 3ol AAukg& & Cust $43}7]
gEeg AR,

o] o] Az HEl & & ARel HEZYE
o) §7o] A&+ E FAEE] ¥ FHAUH
T Bl w2 A 7tel doidE & 5 Al

oleigt AL lAe] &4 E FHAY v
Ed o] Fvlsle] HFAALL v} o] B2 A
& ¥ 5 3le] B8] F2 o2 B

3.5 F2524

£ AdF-olA& Fe, Cu ¥ Znol djg &=
2] 29} {353 Freundliche} Langmuir &3
5249 A4 7HsA S HobEd

Fig. 9~102] <& Feoll dig Freundlich$}
Langmuir §25-2&4& ez 9len, 19|
gEo dE o)} FUY WHoR HH3}
o 1 A 3}-5 Table 3¢ K&},

A(1991)e 93t A#A S Ro] -1.0<R<
1.08] AtojellA] WalA =™, R=1.0 =& -1
09l %o Mg A4, R=02 A% yo x=
A2 o] gtk Bt

Table 30l =& R 22 29 s Zaz e
93l F249 AAZF Freundlichs}
Langmuir §i5$2402 F3A4E A4 Y
F A5 ¢ 5 U

21}, Freundlich F3524102 343
5" 1/n g2 0.1~0.5°]% k gto] EF &
A ago] F33 dbdel 1/no] 20] 4ol &
A gA-olela sl vl ol2|’ A& ¥
W H &z Ed o FF45 AAdNe 20
A 33 FAAZ YriE = dAT A5
FfrEod Qe AN FIFEE AAsed 54
¥ 490 HOeg AR

ks, dEa ey ddeld AR &
32 st H59] pHAL AFdtd T35S £
449 pAstEE AFAAL F 9le, =
A FFEo] dEaE FAHEAY &3

2 &

502



dEzzes F3} 94 FF5 AAE AT ALLel FF AF(1)

1.4
12 } .

5 1F 3

r

o8}

)
0-6 1 y = 0.9737x - 0.8774
0.4 . . :

16 17 18 19 2 21 2.2

Log ¢
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Table 3. Results of adsorption equilibrium

experiments

Freundlich Langmuir
HM k 1/n R Qm k R
Fe ] 0.13 0.97 0.89) 89.3 0.002 0.92
Cu[0.19 1.21 0.99(-19.9 -0.013 0.99
Zn | 1.89 0.41 0.61] 30.2 0.006 0.61
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