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Characteristics of Cement-Fly Ash Paste
Containing High Early Strength Admixtures
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ABSTRACT

Fly ash used as a cement replacement material increases the long term strength and
also improves the durability of concrete and mortar. However, the use of fly ash is a little
in spite of great benefit. In order to increase the consumption of fly ash, it has to be used
as a cement replacement material in the production of mortar and concrete, and the
reduction of early strength development due to the use of fly ash also has to be
diminished. In this study, many chemical compounds which accelerate the early strength
was investigated. The Na2SO4, KaSO4, Triethanolamine were selected and applied to the
production of mortar. It was found that they enhance the early strength development of
mortar(1l, 3day) and decrease the amount of Ca(OH)2, and also increase the production of
ettringite. According to the results of mercury instruction test, the pores ranged from 0.01

- p¢m to 5p¢m were decreased and it was also found in the analysis of X ray and SEM that
fly ash increases the amount of ettringite at early ages.
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Table 1 Chemical composition of cement and fly ash

Sort

Ttem Cement Fly ash
Si02 (%) 20.68 57.09
Al0s (%) 5.16 24.66
Fe203 (%) 3.02 10.50
CaO (%) 62.42 2.58
MgO (%) 4.71 1.37
SO3 (%) 2.42 0.94
Ig. loss (%) 1.36 3.02

Specific Gravity 3.15 2.10
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Table 2 Compressive strength of cement—fly ash mortar

Compressive strength

Type of cement (kgf/cm)
lday | 3day | 7day |28day
FA O 115 | 224 303 | 404
FA40 59 | 139 | 207 | 305

FA40+admixture(A) | 69 169 | 213 | 320
FA40+admixture(B) | 105 195 242 345
FA40 +admixture(C)} 76 200 | 234 | 350
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-Fig. 3 Pore structure of cement-fly ash paste containing
high early strength admixtures at 1 day
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Fig. 4 Pore structure of cement-fly ash paste containing

high early strength admixtures at 7 day
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Fig. 5 Pore structure of cement-fly ash paste containing
high early strength admixtures at 28 day
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c) Cement-fly ash paste with
high early strength admixture B
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d) Cement-fly ash paste with
high early strength admixture C

Fig. 6 XRD pattern of cement-fly ash paste with
high early strength admixture
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b) Cement-fly ash paste with
high early strength admixture A
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Fig. 7 SEM observation of cement-fly ash paste

55



1) SeloldlHE EFT AWE Ho|2ES 27
A EYT A Yoz AP 1, 399
2717 =rt A8 Srltden, ZFE Aol
£ Aol A wet B2t

2) TG/DTA ¥AZAT ZAAS HAslelA e
Zejolol4] AME Hol2Es 2PAE Hr}
3 A% BT Ca(OH)%e gadgon,
A|7ro] Aol we} Ca(OH)oSFel] 2 Wslrh
%tk 2Ey o EYRo)E ke Zalo]df
3 AWE FHolrEd 2ZAE EYE 75l
Zo| ANHY 27T Zxo] BAAH

3) gt 9% 713ee 23 AH, =
ZA A, B, CE #7/1¢ A 237 3
Ao} HEl 2E AFlM A 0.01~5¢m
o) 71ZEXI} A3 FAHA.

4) XA AFEN ZAF 2AAE ANG HS
Z7]el| JEYA|E A 2L Ca(OH)z B4
o o3 ™A} BAEQen, FE 3
22 JEZzlo]E 2 Ca(OH)20l%t

ZBAE Ao W 7] dEFYAE
o) B4 aArt ANZ, APol Add wet
EE whgo| o8] Ca(OH): 37} Zas
o},

5) SEM A% 23 24AE 4% A% =27
AzBE FFE S0s¥ oleez Qs 274
1-5um 7] JEFYAo|E ¢ Fg 43}
A E<9 Ca(OH)7F LA

&2

1.Mehta, P. K. “In cement, Fly Ash
Emerges as a Cure to Limit Greenhouse
Gases,” ENR, 1998, pp. 13.

2. 012§, WAL, "EtoldfHe] AEwAT S
7 A% & FFZZYEI A, Vol. 8,
No. 1, 1996. 2, pp. 50-55.

3. Helmith, R. “Fly Ash in Cement and
Concrete,” 1987, pp. 101-123.

4. 0174, Wi, "FrIGAe] ZFelolol4 AT
E Zuddd nales 9% dFEAEHS),
Vol. 10, No. 1, 1998. 2. pp. 101-108.

5. Katz, A. "Microscopic Study of Akali-activated
Fly ash,” Cement and Concrete Research,
Vol. 28, No. 2, 1998, pp. 197-208.

e ge AHES 4€ # o A Edoldfi49

AEaAe B4¢ 23 NaS0s, KaSOs,

AXE HAe] 0.01-5xm¢Ql 7)Fe] 2714
7} ®ol 4Ad%e AL ¢ & U

2

Egloloj4 8 AWNEY NPAHeE Faga ¥ EIYE AR AHSE PrREst ST, Wl S4EHE
AEe4e Azg 4ot} SoldHe] 2NFE F7}4
7171 AAME Eeold4e] hF ALgo wat WAsE FAE #AE UG dAske 7leo] Basit matA
B d7oME Belolde AMESY 2/ZEE FANY BHOE oY i JREFAE Akl 2AARS F
Triethanolamine °] &7} &2 AL AU o AZIA £F9
27AE REg2d A4 A5, ditdor Feloldd AWMER TE nzead 2/A=(1, 397 s,
%7]9] Ca(OH):%e] A en, £ 270 HEF | Er} o] YPHUT. F2UUYHE o83 7128 AF
Zadgon, X4 H3EY 9 SEM H¥AAE 27)d JEHAE

of

56

(B4 1 2000. 7. 15.)

232 EES|=2F M1236% 2000.12.



