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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.

Key words Leaching property, Solid solution of Cr*’, Lignin admixture

<

245 EHAE 048 AWES) o 254

as’ 2@

ZAEta AR Ao e, 4, 245711
(20099 2€ 274 AHF)

(20094 39 27¢ AAMER)

2 % Y 283} /AT ligninAl EFAY e AR S8k #AYY & 7hsted KSLT, WS TCLPY,
Soaking Procedured ©|43t9 z} 7]& W& £F 54 AN 2 2F lignindl E£3A4lE H7le] wEt Z2gE
e F7g HHor 85 B4 & HEle ATk

LM B A}, o] e HESUS W A PHE I
ozE d¥Esd WRd, vad) 28, 349 5
Cement= 9] FEQ AN, B, 4, A8k E Fol, 27} AojSo] Yol 4 glomz HEL T
22 FUBE AT AT AR fEOlGOl} B = Folaolok &1, cement AZA Cr FF a
Aol A% #Es) o)/ )EE 98 % ARR AGHT 8 st mealol 902, 6]
Stk ol2id AAdE, e, H7lE Sole cement®] B Ao ligninAdl ESHAE AR, cement W]
F2 2 ARoldelE A 2 FE e T o $HE Cr AEo] 8F%] TAE & LS cement
njgkgso] dheElo] Qo] AZRANL o) nEdEo] o 2Zdo] IAFEE 4SS SAATT old] wE

#E<] cementdlFel 2t EFE Ut FHLd wAE MAdstaat g
A MAZSZ Portland cementd] XEE total-Cr T
Ht 100~300 mgkg F=F FH3Z J2™ Portland
cementd] F84 CrfE 30mgkgZtAl EZEo 3z 2, AIF HHY
Ha 5~15mgkg F=7F dutdolt}. cement 59 Cr
< A8, 98, 2EY J3E ¥ E43F T FEE AN AP E AEFHEE Fig. 19 eERAIT
o] A7 oM el o). Y8 F cement= FUjolA AL ATEI Q=
Cre 371 2 F7]o disiM wi-$ QHshy dakst & XA} AIE Ordinary Portland CementZ ARSI, &
%02 B4 Esle sFgEEME RIM 77 e 2 A, 8T ESHEME SAF AlE
ligninA] &34 &AL Y sourceEM e FAEAL

iz

o

*Corresponding author ZF(K,Cr,0,, Junseiys A3 TH
Tel 82.33-570-6564 Aol AR BUARSY T3S TRFS B

Fax: +82-33-570-6557 _
E-mail: hipark@kangwon.ackr 31719181 ICP-AES (Vista-Pro, VARIAN, Australia)S



136 Hyun Park and Kyung-Nam Kim

Preparation of
Raw Materials

Analysis of
Raw Materials

N\
Production of Samples
(B, BA, BC, BCA)

TCLP
(Toxicity Characteristic

Leaching Procedure) L

4 N
KSLT .
} (Korean Standard Leaching Test) { Soakmg Procedure ]

v

7

\..

Filtration

2

v,

/

\

ICP-AES, UV-vis, pH meter,
SEM, UTM

-

v

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 2402 291 ND
D. L. water ND 0.15 007 ND ND
Lignin 082 1577 9.18 192 ND

ARESI T B4 Aaks Table 19 YeRR O, o
F5E A9 29 F o ™Y £EENE 2B
A& e @AIg 41.59 ppm

(mg/ys FEs] K,Cr,02 2 A& 1008120 4,000
P

Table 2

Amount of mixing component on various samples (unit: g)
Sample Cement  Sand D. L water K,Cr,0, Lignin
B 684.9 565.05 250.05 - -
BA 684.9 565.05 250.05 - 6.849
BC 684.9 565.05 247.108 2.942 -
BCA 6849 565.05 247.108 2.942 6.849

Z AZA 60.0mm, =°| 11.0mm<! pelletF o2 A&
14, 3¢, 7¢, 2842 WHSAA AlES At Al
Sl 4L cement, sand, D. 1. Water, ligninAdl &
A 2 Y sourceEA K,Cr,0, & MTUEE A}
L3190 wigE Table 29 VERN AT

Total Cr 2 9] €2 AJ@L 3= 718 &5 A

ppm&] LA vHEo] HY HIEH S H(KSLT; Korean Standard Leaching Test), ]2
EEEEE A4 60.0 mm, °] 60.0 mmS! 17153 TCLP(TCLP; Toxicity Characteristic Leaching Pro-
Table 3
Conditions of three leaching experiments
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: 20 ml
(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 um) Membrane filter (0.6~0.8 um)
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cedure), FA]4(Soaking Procedure) 5 37F4] WS o]
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T AR 85 200 w85 A §&
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¢ 5 10 15 20 25 30 0 5 10 15 20 5 30
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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1 3 7 28 1 3 7 28
B 0.420 1.020 0.440 0.180 B 4.758 8.512 2.064 1.072
BA 0.440 2.040 0.520 0.700 BA 6.809 9.289 2.265 1.34
BC 230.060 | 257.900 | 55.160 | 46.940 BC 102.855 | 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.
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Soaking Method Soaking Method
gg: (total Cr) 501 (Cr6) s
—a—f 28 —8—BA
26 ~o—BA 26 4 BC
g;: 8- BC 241 ~g~BCA
E 204 —w- BCA 25
& . 204
& 18 & 184
5 e 8]
8 141 2 144 b,
0 127 @ g
" 0] Sl TN
8 8 4 >
% . \
44 4 ' -
2 2
K 0 5 0 15 2 25 0 ? 0 5 10 5 20 2% 20
Curing Time (day} Cusing Time (day)
Soaking Method (total Cr) (ppm) Soaking Mehtod (Cr®) {ppm)
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*" for Soaking Procedure method.
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Fig. 5. Variation of pH of Leachate curing 1, 3, 7, 14 days.
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Fig. 7. SEM microstructure for curing 3 days (x 5000).
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Fig. 9. SEM microstructure for curing 28 days (x 5000).
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Fig. 10. Compressive strength for curing days.
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