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o AHIE Ak tiste] 2]dE 05~2.0%°] vER Hrbskglon, 747 3,7, 14, 2843 S AIAlE PSS
SEGNORE TN AFUA)E AR O, Y712 ME pH 9 Ca, Na, K9] $E5 55 543}
Stk AIMIES FeA SR (FAEE SIS ol AR $EFke 2o dade dkele
w2 IS AR o8 B K vh WA et 2] dE 05~2.0% HUEEE A58 ATEskA) @ -9
vl skl W 2 1d 7 85899 pHells 2 9T vIAA Zalvk 2l 1dE 05~2.0% F7ke A Al
E9 T EE 2T FANA 30~60%, i FYNME 3~20% F= 7kl =24 5A4J0] A 7H*dﬂ ek

This research was conducted to evaluate the effect of lignin addition on the characteristics of portland cement pastes. Lignin
was added to cement at the ratio of 0.5 to 2.0% on dry weight basis. The specimens were cured for 3, 7, 14, and 28 days.
Distilled water and sea water were used as leaching solutions. pH and concentration of Ca, Na, and K ions in the leaching
solutions were analyzed. Lignin addition of 0.5~2.0% to cement pastes decreased the leached concentration of Ca, Na, and
K ions for distilled water, compared to the case without lignin addition. However, a significant pH variation of the leached
solutions was not observed with the lignin addition. Lignin addition significantly improved the compressive strength of cement
pastes, approximately 30~60% for curing in distilled water and 3~20% for that in sea water.
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Table 1. Chemical Composition of Portland Cement

Major component (%, dry weight basis)

Item - D
SlOz Ale} Fe203 CaO MgO SO3 KzO L.O.I
Portland Cement 18.60 4.05 2.80 65.20 3.79 341 1.17 0.98
Y Loss of ignition.
Table 2. Experimental Condition for This Research HES AMgehs ZAYE Fx=0] hxloly 4, A=, Aekrd
e Mix ratio SJel e aligke] WapAlL o % °ﬂ"1+ AREE 7] et 2k Als
t T =
Hpermen Cement (g)  Distilled water (g) Lignin (g) + 25 3WHE(triplicate) &2 w-A8F & Ale=H kS ARESISITE
L(0) 100 40 0.0 |E 809 pH Hsh= F 7HA Aoz JFHSTE A WA= o]
L(OS) 100 40 0.5 ’19:/‘5]% %%%Aé% -5]__—1 0]'7] —r] Ol'oq 420A BenChtOp Meter (Orion,
L) 100 0 Lo USAYE ARgste] wibd §&5899 pHE 73 tHDynamic
HA = S| okl A A A|Eo] wHbEZRRS 1A ka1
L(2) 100 40 2.0 Test). 7 WA T84 Qb BAIA AlRoll mikzatS 814 g

3 27k g Zlo] Abloltk. AIIE S4o thet A7 WA A
ZFTI 2 A7) RolelA thapsbl o113 AR of
BRol} £3w, Fokhe, HEek, Wk, ol S e FAR
SRl A wo)gk o],

B AT AMEY $A5YE At 910s EEASA
HMEe] A o) AME slolaE B4 v 9% Ftet
274 A

2. A =
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% [e) 7&)\“ _Q_ouo];]_

2 AT T melel 54 Sel &3 JFL AN Y
B4 2119 93 stersr] S3tol KS F 240300 mhet 50x50x
50 mm SFEFHFHEES 0]85to] Fo]AE(paste) TAIAE AL
o 7 Azl tsle] BAR FAAS 494 Fulslon, A% T
24 h %?l’ Ho]—;qo 1 Elsé;:sl- _T?‘_ _/,\_z ]H 3,7, 14, 2801 Eo]- /\]i ol:
A3FATH4]. AAQ] AFZE Table 201 HERISITE 4 /4]
HEH](e]3t WIO)E 04% FLaHAl 88 0, &3 W=k Al
E dlo]1Eef 2ladg AME Az tiste] 0~2%E WA
A A7kt

2.2, FAIEHH
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Varian, USA)E o]&3&to] #4319t} 2552 Al5= 5 mm ©]a}
2 B3 F ok 50 g2 FHsla oJ7]o] HCIE pHE 5.8~63% %4
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S AR Y8t G pH 8.HEE 5 AEa=T] o= A

HCIZ pHE 6.2% T3 25K 2 pH 28-S 1A &2 8l
(K)(pH 8.HE AlE(g) : & &HImL)2] v]7} 1 : 1000] H =% 7}
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T U= sA sEleEF 011*1 A3l
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2y FAA 5%
4Y PEEE 01&6}04 AU, T4 FuTaE 2

scopes, JSM-5410, JEOL, Japan)= AF&-8F] 71579} 20 kVE 5,000
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3.1. 8554 ¥ pH B3}

2 7kl mE o] 23R §E5AS Hs] fleted A
717kl w2 AJHEQ Ca, Na, K-S ICPE #4313tk WA Cad &

EEAS AV 2EFolA 58 A9 AlYE 7] St
Soll me} §EE = CaolRe] FE% ARt o w FFishs As &

T SAHFigure 1(a)). o1& 7170l T7kgtel] wet AlME 27}

X]E’J_OHX]E"LH Caol& A9 §=o] Asgl7] Wit o ® Als¥rh
s 7K FAIAE A9 EETF0] tha wekoy HrtekA] ¢k
= Ao vud o & Aol 2 4 Q%I AR 8% A 2

Y-S HBEE A goAe £ Caole 5
Al 571tk Figure 1(b)). o1& 3G 52 Ca’dto] &4 ]Oﬂ =74
H RoEH A e dE5 EE5M] o#Ritk 12122 Figure
28} 30lM= 2ol $E% Nad Ko s 247 AA 8l oH,
oA 59 As AESISITE Nadt K FA7710] 71t
w2} oA §E4we] AR FadHE B 5 itk Ca,
Na, K9] o]24% 854S AFEH 7)) F715te] uhet
LT 7hAskE S Bylon glads HArte A9 85
T Eads AUk ¢ A Bt tha s vERsT 2lad
< 1% 37K 49 €% Ca, Na, K Adio] 714 wekon, olof st
g7 o A At AaEofof 3 Ao gk

AMES] 548 F2 Aea w2 ddudel ZIIEds]
Boyd<} Tucker (1998)] W= Anta 02 31734=2] pH7| 9 o]/do]
= golli= o752 o] =oAA HaL pH7} 11 o) o] EH 34
21 HERATH7]. 53] o752 obkul& %‘%‘E] g-olfo] w9~ Wl
Akl o2 Aj(gill filament) 713l = FAAET} 0]
U(hypertrophy) o] o}7Fr] 2] a7} & 1371 AlABEo] St

n‘[o
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Figure 1. Leaching characteristic of Ca on curing time with lignin
addition.
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Figure 2. Leaching characteristic of Na on curing time with lignin
addition.
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Figure 3. Leaching characteristic of K on curing time with lignin
addition.
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Figure 4. pH variation of dynamic leaching solution with curing time
of cement pastes.
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Figure S. pH variation of static leaching solution with curing time of
cement pastes.
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Figure 6. Compressive strength of specimens on curing time with lig-
nin addition.
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Figure 7. Compressive strength of specimens on curing time with lig-
nin addition.
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Figure 8. Morphology of specimens after 3 days of curing (%5,000).
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Figure 9. Morphology of specimens after 28 days of curing (%5,000).
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