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Preparation of Concrete Admixtures from Pine Bark Waste(III)
- Improvement of Strength Properties on Cement Mortar Using
ASAQ Cooking Spent Liquor with Surfactants-
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Park, Sung Chon Mun, Sung Phil Soh, Yang Seob

ABSTRACT

The study was carried out the efficiency of spent liquor(BSL) obtained from alkaline
sulfite-anthraquinone cooking of pine bark added various surfactants. By adding surfactant to
alkaline, weak alkaline, neutralized BSL, the dispersing ability of cement was remarkably
improved. It was shown that the rate of water-reducing was 20~22%. The most superior
efficiency surfactant was MTG. When BSL, MBSL and ABSL were added to MTG, the
improvement of early and later strength was clear and also exhibited the superior properties of
strength compared to PLAIN. Therefore, there is a possibility that BSL will be used instead of
melamine-~base admixtures.
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2. AE 2y

2.1. AHEAE

9 500g(AAFF712)S S5LEF A4 oA 2E(F AL A Wwu, 2 908,
ZH2% 180T, A 180%, NaSOs; 30%(as Nay0O), NaOH 7.4%(as Naz0), AQ 0.2%(on bark)9]
zAez FIHE AAsAY T F UELEL WAR &4 HAd AANE AN F HAE B
FAZ(25000rpm, 2L/hr, BEFYTF 170T, Ao ZEF 90T)8d, ol £FAXELMBSL)IE AldE
EAzA Agstdo o] AZETE pH meterg o] &3t H:SO:E 3¢ ZANBSL)H 1%
solution®. 2 TtEo] F7]8 64 EQ¢ Bolye] pHE 88022 £H§ A(ABSL)E AWE REHA =
g3l o €83 54& AT

vy ARPAAE (FBTEAH AEQ vlo]28e MTG(triethylene glycol mono methy! ether),
BG(ethylene glycol mono butyl ether) ® MGl(ethylene glycol mono methyl ether)& A3 % ot

22. AWE 22geo Wi L FAA AF

Agol ALY APELE SALY HE EEWAZ ANWNE, ZEFAs FEAL EFAHKS L 51008 A
239t 289 wge KS F 256201 &3 AME : 2 = 1: 3(FFLZ At ZE2H Y
A& KS L 51119 el F3to BF 29 160t5mm’t HE& & - AAEHE 2H3AG.
Z71%& KS F 24099 &9 €3 F3ihydel oe ZAHsA. wgA Az E3Ae AdE of
el 02%, ARGHAE A dste 3%, 2X A E3A] disted 02%, NaCOz2 AREC]
&t 02~03%2 "SI AlY FTAAE 40x40x160mme] T2 ¢EZE=E E=E ol &3
o] 7+ 3 A=A 2427 F 93t 3,7 8Y EEGA F 449 A AL

3 @ ¥ n@

31 AVGHA 98 NNE B2ee] BT

Ztzke] AWMBAAY Brhol g T2 el Wsk L FAF ¥sE 29 19 deich 2 AW
S4AE 01F Arhgel date] B2 D FrPel EAs FrART GaA oEE AUEY =
gse ABYE ANNY £ e B opy BuAHY AN AT & U = % FERED
& 304 Aoz AREA.

3.2. 344171 BSL(NBSL)ol AREAAE H7td AHE 2269 B4

NBSLel| Ztzte] ARYAANZ H7tste AdE m2dH £Yd9S 2449 ZAE F 19 YE
2lt}. NBSLo| 3EH¢9] Hlo]eA ARGAHAE HNFgozA F4aA7 Holuk NBSL 0.3%°l st
o @A 02%9 HAE W/CI 52%2A 20%9] #FH5&S Jetdch =3 F7]) Z=gdo] Fob B
EANWE 2Rt gold ¢S =E YUk ol RS #Ze] ARGAGAN v SH7IEE B
o] WAstY YAYAE S NHeg AFEHI $ ARY] HE2Z YAHJYG 53 MTGE AHE
g AS AV ArE B2 Z7|ZE 2o #4o weld oS dAld dYdAe APVEHAZA
MTGE Ag3le] AWME g9 Zdd de HEE P3tArh

33. th¥ % pHe BSLel dlg MTGH7F &%
Zade e BSLAl 718 #olwWo] pH 889 F¢ZAP(ABSL)LE AxIFAY FHoz F3}
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O" L AHEENEY Mool wE g2 A ROl W

(NBSL)&ted Zpz}ell di@ MTGH7F A%E HESAT & 29 Yebd AAY MTGE BSL# &7
AME AS BAdwol Holy 215%9 AFARE 7T £ AU o] AL BSLH AREAANL F
Aol ARE ¢falel]l thgh Fabahgol o3 AWE R2E9 AlFAHE AANY dEez AU
B Axwel oM, BSLl MTGE A7 %, 2§ ARWE 228 H3xe A9 HlxstA
T gEEE "4 ol VAR e MTG/ B &€ F& Aoz AZ4sAth NBSLe
MTGE ¥7tst, NBSLGS ARgAlol et 27|FE Aol dAstA AN, 284 Fxe
PLAINE™ €33 #th ABSLH MTGE FAlo ARMES A7 A, A A=A 35 A
ARk 4 Fe e 5 UebARAAT PLAINEG & 2523 43¢ Uyl 4,
Ag 2addEAEY CLSY A FdlE MTGAH7L ofste] Fxrt @A 3 AdHAA D, Brase
BSLA 2tk dAsA Fuoh

ol4e ZAAZRE TFF pHO BSLH vlo|2A AUFHAME FAlo] EAEC ERlFozM
SAFFE A FaAdle BAAT i FrA 540 AME Aoz ARIHUYG. 53 5
H2Xe Az ol EFdAe slad FE 1 APEEH] HEHERZAM BA 2addERIAY
FAS T Azt AR, AR 72 Ay WaklA SR Bradvt §5& BE AEH 54
E fAE] MEsAE YA EAY dA E5o2AM sHsAdol AlAEYTH

4. 2E

S e FaFA g A2 shA] TR ARLYAE Artstd 2 %L AESACS

D&y, Fgdeld 9 $49 BSLY AHUELAE AVl ofste AWE RAAFAI Hoj}
20~22%9] A FHE JehRATh

2) 7H8 Hojd AFE uehd AREAdAE MTGH Y MTGE BSL, NBSL % ABSLel #7}std,
271 9 A2z el Aol Falsle] BE AWME ZEH Bo 9459 458 AAL Jehido
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webr] Hfstet AFA DA EgAY diAH FHozA Y JHeAol AlAEAS

HE 1 23 BSLY AHENNE £e8 AUE R=69 24

Water- Compressive strength(kg/cm?) Flexural strength(kg/cm®)
Type W/C(%) )
reducing(%) 3 days 7 days 28 days 3 days 7 days | 28 days
PLAIN 65 6.3 92 170 235 21 42 48
NBSL + MTG 52 20.0 107 191 300 24 43 54
NBSL + BG 52 20.0 87 191 256 21 39 46
NBSL + MG 52 20.0 81 162 247 20 36 46

NBSL: Al Eof o510 0.3%, HH@Ax: Ea™ol clislo] 3%

¥ 2 BSLoj MTGE Z2gtt AlHlE 2=E29 4

Ty Ww/C Water- Compressive strength(kg/cm®) Flexural Strength(kg/cm®)

pe (%) | reduding(%) | 3 days | 7 days | 28 days | 3 days | 7 days | 28 days
PLAIN 65 - 92 170 235 21 42 48
BSL + MTG 51 21.5 97 198 288 19 41 56
NBSL + MTG 52 20.0 107 191 300 24 43 54
ABSL + MTG 52 20.0 107 206 281 22 45 50
CLS + MTG 54 16.9 113 205 290 27 42 49
Alg deel A g5A 53 18,5 124 214 296 25 42 50
NBSL 52 20.0 74 132 235 18 34 41

BSL, NBSL, ABSL, CLS, AT WalflH zt5H: AlHE| thatod 0.3%, MTG: EatHof cl o] 3%.

2 1 2 #®

D SHFEX, PMKIES, “2> - a> 70— A BOMH Eif#EbE, 1986.

2) B, "H - a7 ) — A BRMK, -2 a2 —, 1988

3) Akio Kobayashi, Tadaaki H., Isao Y. Koichiro S., “V 7= > BB R % b It ZRETHR
22w T, KH&8GE, Vol 13, No. 3, 1967, pp.118~122.

4) A. M. Paillere, M. Ben Bassat, S. Akman, "Guide for use of admixtures in concrete”, Materials
and Structures, Vol 25, 1992, pp.49~56.

5) R. C. Smith, C. K. Andres, “Materials of Eonstruction”, Gregg Division Mcgraw-Hill Boock
Company, 1989.

754 ¥=@zZEy 19989 B P ED =573



