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Cr® leaching property of cement using high performance lignin
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Abstract To study possibility of Cr’" solid solution and efficiency of admixture, leaching property of Portland cement
mortar was investigated by using KSLT (Korea Standard Leaching Test), TCLP (Toxicity Characteristic Leaching
Procedure), Soacking procedure, as adding excess Cr®’. As a result, admixture of lignin type showed high compressive
strength of mortar but no changing leaching property.
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Fig. 1. Flowchart for experimental procedure.

Table 1

Amount of various heavy metals detected from raw materials by

ICP-AES measurement (unit: ppm (mg/l))

Heavy metal

Materials Cr Pb As Cd Hg
Cement 3349 ND 1690 291 4.14
Sand from Chumunjin 728 498 24.02 291 ND
D. L. water ND 0.15 0.07 ND ND
Lignin 0.82 1577 9.18 192 ND

ARgSIAT B4 Azl Table 191 YERRICH, o8
TS HF A9 T oot 'Y $EEE 2416
71918l sl Cr HdEd v I 41.59 ppm
(mg/hs 788k K,Cr,0.S 2 AZ%2] 100411 4,000
ppme] T84S vHEo] Y Hrlslslth.

w2el2E F7 60.0 mm, =°] 60.0 mmel 97153

Table 3
Conditions of three leaching experiments

Table 2
Amount of mixing component

on various samples (unit: g)

Sample Cement Sand

D.IL water K,Cr,0, Lignin

B 684.9 565.05
BA 684.9 565.05
BC 684.9 565.05

BCA 684.9 565.05

250.05 - -
250.05 - 6.849
247.108 2.942 -
247.108 2.942 6.849

Z 27 60.0 mm, =°] 11.0 mm?! pelletd &= A=

19, 3%, 74, 2892 WA AlHE AL

>

gJHe] 248 cement, sand, D. 1. Water, ligninF] &
s 2 Cr*'9 sourceEA K,Cr,0, 52 wigtdg® A}

{319 HigH|E Tabl

e 20 HERARIT

Total Cr & Cr"¢] €& AL 3= 7|8 &3 A
S (KSLT; Korean Standard Leaching Test), "]=1<]
TCLP(TCLP; Toxicity Characteristic Leaching Pro-

KSLT TCLP Soaking procedure
Sample size 5.0~5.5 mm (Crushing) Smaller than 9.5 mm (Crushing) Bulk
Leaching solution D. I. water (pH 5.8~6.3) 0.1 N acetic acid (pH 2.88 £ 0.05) 0.1 N acetic acid (pH 2.88 + 0.05)
Ratio of S/L 1 g: 10 ml (Sample must use 1 g:20 ml (Sample must use more 1 g:20ml
(Sample : Solution) more than 100 g) than 100 g)
Leaching time 6 hours 18 hours 18 hours
Condition of leaching ~ Horizontal Shaking (200 rpm) Roller table (30 rpm + 2) RT, RP
procedure RT (Room Temperature), RT, RP
RP (Room Pressure)
Filtration Filter paper 5B Membrane filter (0.6~0.8 pum) Membrane filter (0.6~0.8 pm)
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Curing Time (day) Curing Time (day)
KSLT (total Cr) (ppm) KSLT (Cr*) (ppm)
1 3 7 28 1 3 7 28
B 0.05 0.060 0.090 0.060 B 0 0 0 0
BA 0.11 0.200 0.140 0.120 BA 0 0 0 0
BC 13.28 13.650 8.490 6.160 BC 9.296 9.416 6.092 5.525
BCA 20.41 16.730 9.980 7.180 BCA 13.626 10.402 6.668 6.161
Fig. 2. Amount of total Cr and Cr*" detected in KSLT method.
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BC 230.060 | 257.900 | 55.160 46.940 BC 192.855 | 210.402 | 47.949 | 66.256
BCA 267.900 | 247.060 | 53.460 52.380 BCA 210.093 | 202.479 | 49.557 | 49.557

Fig. 3. Amount of total Cr and Cr*" in TCLP method.

AL 2 5 Jdom AF 28dollE= 5525 ppmeE ¥E3}
He A Hola k. o)A AF@AIZre] AojRo|
w2} sk 3 Wkl o8] FdE= ettringite’d T

o] 28)7] WEoe AZhE. Total Cre A 129
B OfRT B 85U BAx AY 28l A9
Cr'st zro] ¥slslE AL ol sitk. A ol
A7kE BCxAel A% AR 19580 AR 39 total

Crt Cr''o]l 27 Z7ksltirt A 790l oA
= Eol3t A%S Holi Ut} o]E Iukie] =9
£=59] pHeY} vAMlTRM AR BCO AHE W3l
el Asiio

7] A= EAdstE Fshkgol <] C-S-H A
T2t ddele] giAFo R §E50] adke AES
HAoh

KSLT¢= 8&xHo]

oo
B
il b

433 thE ml=e] TCLPHS



Cr™ leaching property of cement using high performance lignin 139

Soaking Method

Soaking Method

304 (total Cr) 305 (Crs*) "t
28 p— o8] —e—BA
264 —e—BA 26 1 BC
24 BC 24 4 —v—BCA
£ 227 —-v—BCA 22]
g 207 204
S 18 E 184
S W g 6]
2] ™ St
12 ci2d v
" o = E .
81 6]
61 5
4 Y— 3 4] —_
21 e e o]
O T = T T T T T T 0 T T T T T T T
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Curing Time (day) Curing Time (day)
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1 3 7 28 1 3 7 28
B 0.260 0.200 0.160 0.080 B 0 0 0 0
BA 0.180 0.300 0.020 0.080 BA 0 0 0 0
BC 18.520 | 16.300 4.080 2.440 BC 14.142 | 13.083 4.061 4.061
BCA 16.620 15.040 3.560 2.040 BCA 12.225 | 11.246 3.579 4.355

Fig. 4. Amount of total Cr and Cr*
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Fig. 5. Variation of pH of Leachate curing 1, 3, 7, 14 days.

for Soaking Procedure method.
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Fig. 9. SEM microstructure for curing 28 days (x 5000).
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