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Recently, recycling of industrial by-products and CO2 reduction have been important issues in the world. In this reason, applications
and reuse of Fly ash as a binder for concrete, which is generated in thermoelectric power plant, have been one of the effective recycle
methods. In order for Fly ash to be applied to concrete, Korean Standard(KS) has selected and managed quality such as SiO,, fineness,
specific gravity, ignition loss and activity index. However, there is a limits for activity index, whose test period required is at least 28
days or 91 days. Activity index is the critical indication standard to determine mechanical strength of concrete that contained Fly ash.
To complement the disadvantage of test method, this research provided “API test method”, which quickly measure Pozzolanic
reaction of Fly ash can be considered as a alternative of activity index. Then, the adaptable API test method need to be investigated
through comparative analysis with the test result of API, activity index and K-value. The test method can make evaluation of Fly ash
quality faster and more accurate. As a result, most Fly ash produced in Korea has not been satisfied in the KS quality standard except
water content and specific gravity, and especially fluidized bed boiler ash has its characteristics. Also, API, activity index and K-value
have superior interrelationship. The interrelationship between API and activity index and K-value gets increased as the material age
gets higher, so API test can be considered as very useful test method for Pozzolanic reaction evaluation of Fly ash.
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Table 1. Requirement characteristics for fly ash(KS L 5405) frwta
e | type 2 o7|M, S : B2Ef2 UFZE, C: ABIE 21
1 0,
Si02(%) 450 1 450 1 {1FABI w: 280 a: 2 2
Water contents(%) 1.0 | 1.0 |
Loss Ignition(%) 3.0 | 50 |
Density(g/cm”) 195 1 195 1 i )
- ; > Table 2. Mix design of mortar for fly ash(KS L 5405)
Blaine Fineness(cm’/g) 4,500 1 3,000 1
Flow ratio(%) 105 1 95 1 Cement Fly ash Water Sand
28 days 9 | 80 1 Weight(g) 3375 112.5 225.0 | 1350.0
Activity index(%)
91 days 100 1 9 1 Specific gravity 3.15 See Table 3. 1.00 2.60
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Table 3. Test results of domestic fly ash quality by KS(1)

APLAEI0] of3t 2L

ME}

=

50 2 1

-_ Chemical contents (%) ety Water Blaine Flgw

Date Plant 3 contents ) ratio
%P | §i0, | ALO; | Fex05 | CaO | MgO | K:0 | NasO | SO5 | LoI | @) | (o | Cm7®) | (o))

KS fimit P aso 1 - - - - - oI OBy 1os 1 | 10 ) 2% N
type 2 50 | 3,000 1| 95 1

04-12 | YS FA 192 | 136 | 50 | 44. 5.7 0.5 14 | 37 | 46 2.88 - - 113
04-13 | YH FA | 581 | 224 | 6.1 | 46 1.4 1.1 09 | 02 | 34 1.91 0.10 4,000 97
04-19 | YS FA | 511 | 141 | 68 | 17.1 | 4.0 12 13 | 19 - 2.79 - - 111
04-20 | YH FA 556 | 22 27 | 66 1.6 1.1 1.1 | 03 | 69 2.28 0.30 3,480 107
04-26 | YS FA | 375 | 116 | 90 | 243 | 42 13 | 30 | 59 | 22 2.75 - - 109
04-27 | YH FA | 576 | 237 | 66 | 52 1.9 1.1 12 | 03 | 45 2.20 0.30 4,940 107
05-03 | YS FA | 448 | 157 | 13 | 108 | 36 15 | 43 | 26 | 22 2.68 0.30 2,080 102
05-04 | YH FA | 494 | 236 | 8.1 6.2 1.4 13 15 | 04 | 57 227 0.50 3,600 102
05-31 | YS FA | 407 | 198 | 124 | 161 | 20 24 | 24 | 19 - 2.40 0.19 1,558 97
05-10 | YS FA | 423 | 198 | 214 | 738 1.4 2.4 - 22 - 2.47 0.21 2,270 97
05-17 | YS FA | 388 | 188 | 233 | 97 2.0 2.1 - 2.6 - 2.54 0.54 2,423 96
05-24 | YS FA | 328 | 166 | 20.1 | 187 | 25 2.0 1.9 | 3.1 - 2.53 0.13 3,281 97
05-31 | YS FA | 419 | 196 | 121 | 156 | 22 24 | 23 | 1.8 - 2.44 0.13 1,720 97
06-07 | YS FA | 425 | 226 | 153 | 94 1.8 2.7 12 | 21 - 2.39 0.19 1,964 97
06-14 | YS FA | 469 | 182 | 147 | 97 22 2.3 1.7 | 25 - 2.54 0.43 1,894 96
06-21 | YS FA | 450 | 212 | 175 | 67 15 26 | 08 | 23 - 2.51 0.53 1,977 96
06-28 | YS FA | 288 | 157 | 420 | 45 0.8 2.0 - 2.0 - 2.47 0.23 1,757 98
0629 | YH | RFA | 464 | 168 | 246 | 35 0.5 2.0 - 06 | 34 2.28 0.17 4,142 105
06-29 | YH FA | 303 | 138 | 400 | 83 0.9 1.5 - 12 - 2.41 0.05 3,900 110
07-05 | YS FA | 331 | 153 | 37.8 | 6.0 0.8 23 - 1.8 - 2.48 0.09 1,504 96
07-06 | YH FA 33 175 | 33.1 | 62 0.9 2.0 - 0.6 - 2.26 0.08 3,923 106
07-11 | YH | RFA | 363 | 179 | 241 | 6.0 0.5 1.4 - 08 | 5.0 2.25 0.28 3,300 105
07-13 | YH FA | 370 | 173 | 322 | 47 0.6 22 - 1.0 - 2.32 0.29 3,570 100
07-18 | YH | RFA | 510 | 142 | 215 | 5.0 0.5 1.7 - 0.7 | 33 2.26 0.23 4,015 105
07-19 | YS FA | 318 | 134 | 377 | 72 1.0 2.0 1.6 | 22 - 2.58 0.16 2,101 9
07-20 | YH FA 36 17.8 | 335 | 4.1 0.4 1.8 - 0.6 - 223 0.12 3,732 96
07-12 | YS FA | 335 | 147 | 354 | 73 0.9 23 - 1.9 - 2.48 0.16 1,730 97
07-25 | YH | RFA | 514 | 21.1 | 86 | 958 1.3 22 14 | 10 - 235 0.24 3,882 103
07-26 | YS FA | 366 15 | 324 | 66 0.9 2.5 14 | 19 - 2.53 0.12 1,762 96
07-27 | YH FA | 321 | 157 | 354 | 6.1 0.8 2.0 - 0.8 - 2.34 0.08 4,300 107
07-31 | YH | RFA | 334 | 156 | 338 | 84 0.7 1.9 - 13 - 2.38 0.46 4,691 111
08-10 | YH FA | 516 | 201 | 113 | 77 1.6 2.7 1.6 | L1 - 2.35 0.15 4231 109
08-02 | YS FA | 494 | 178 | 102 | 981 | 3.5 22 | 36 | 21| 13 2.53 0.23 1,907 96
08-09 | YS FA | 424 | 169 | 136 | 140 | 43 14 | 26 | 27| 16 2.60 0.35 2,408 95
08-16 | YS FA | 437 18 | 141 | 11.6 | 49 1.5 1.7 | 30 | 12 2.71 0.28 2,530 95
08-23 | YS FA | 488 | 23.1 | 106 | 68 2.8 24 13 | 21 ] 13 2.50 0.30 1,881 98
08-30 | YS FA | 412 | 187 | 17.6 | 11.1 | 49 17 | 07 | 25 | 12 2.69 0.29 2,889 96
08-30 | YH | RFA | 50.1 | 199 | 9.7 | 83 2.6 2.1 33 | 14 | 36 2.39 0.15 4,247 117
08-31 | YH FA | 625 | 156 | 74 | 66 1.5 17 | 24 | 06 | 41 2.30 0.12 4,604 110
09-05 | YH | RFA | 518 | 201 | 7.8 | 84 2.1 2.1 38 | 15| 1.6 2.39 0.07 5,000 109
09-07 | YS FA | 388 | 189 | 15 | 148 | 54 2.0 1.0 | 25 | 1.1 2.59 0.24 2,007 96
09-18 | YH | RFA | 627 | 165 | 86 | 45 1.5 1.8 1.7 | 08 | 25 227 0.13 4,100 105
09-11 | YH | RFA | 59.0 | 204 | 7.7 | 53 1.7 2.0 1.7 | 09 | 43 2.30 0.23 4,391 108
09-13 | YS FA | 428 | 198 | 144 | 123 | 44 2.1 1.0 | 21 | 08 2.57 0.18 1,603 96
09-14 | YH FA 578 | 194 | 95 | 52 2.0 2.0 1.6 | 07 | 23 2.29 0.14 4,414 108
09-14 | YH FA 569 | 20.1 | 88 | 52 22 2.0 19 | 09 | 27 2.34 0.11 4,562 112
09-20 | YS FA 509 | 238 | 106 | 52 2.6 2.4 L1 | 1.8 | 11 2.42 0.18 3,300 99
1004 | YH | RFA | 629 | 192 | 67 | 35 1.6 16 | 23 | 09 | 20 2.26 0.14 4,800 104
10-05 | YH FA 506 | 237 | 62 | 9.6 12 13 | 20 | 1.7 [ 92 2.24 0.10 3,248 96
1009 | YH | RFA | 668 | 179 | 5.1 3.8 0.9 1.5 12 | 07 | 42 2.17 0.07 4,000 98

EE

I

20133 62 51



1
rm
fon
O‘I

B
i
R
U)
[
(@]

ﬂ'F

[== Rk

CKS L 5405 4 & type 1,
DS UESHK] %SfE 2l TIst 282, type 28t
x| Zal= éﬂfoﬂé oI5t 2YE2 Mokt =T

= =0
IEE o=

405| ZZAIZ &=20] thet 2
7

_|
Q
o
[©)
w
2
o~
2
i
m
E
51_
mo .
D=
BN
el e

A

ror
=
ne

HooHT

o

d
0
_O'h
Rl

§
9
rlr
c_>‘
[©)
w
2
o~
2
HU oy
H
d
o
)
|0
2
I
i
i
il
=]

=]
27

it
u

9l

i=]
2
>

=

A
nron

KS BAESE & Si0,9 82, YS &t
7O| HEE0] 45 % 0|52 LIEILE ZA17|
Ao LIEHHTE 0l ¥M 71&8t HieF 20| YS
Bt 55 EY2Ql 0|FE HEFELC, BHH

49| Z210] OfAlE LRUIMT KS 7[EE UESIX| =
=

ES
o
=

2
1
o

()
IT N
= e

n

10

Pl
™ s
gell

=< i?ﬂ
L
o
A
me b~
al

u
[=)
2
>
1

[e]l}
o
N
oo

o

Lol A0 UM 7I2F Siooks Hirkol

Of OHAl HEOIM KS 7IESE TE

[0 oz rn
(s}
il

o
SHOfLI QUTE, EfDdOﬂ YS LT S210] ofAl= 171 A=
] = 0 (@]

& 4 UCE O2ieh Zap A

=

I (&)

ﬂE@I%OI KS type 1 7|§% OtEGH= 7102 LIEIL} 2Ly
MAitel=

=210] OfAl & FHlelEel =2 3 2=0f tiet

F2RHI9I 29, Y8 SRAUBANN dhlsis Aol oF
F2 0RUA BEsH vt

3= IE 25 KS type 1 =
LIEHLLT QIO CHaE YH StEEiMA o] Mi|sl= E210] OjAILCE

52 vol. 1, No. 1 (2013)

Table 4. Test results of domestic fly ash quality by KS(2)

Plant ash | API Activity index(%) K-value

type | (%) 7day | 28day | 91day | 7day | 28day | 9lday

. ltype 1| - Joo 1100 T| - - -
KS limit type 2| - |80 1|90 1 - - -
YS | FA | 20.27 | 57 446 581 703
YH | FA | 5954 | 72 85 457 741 826
YS | FA | 30.97 | 60 463 639 786
YH | FA | 52.94 | 65 80 454 769 869
YS | FA | 37.87 | 62 475 748 838
YH | FA | 69.26 | 73 96 100 501 905 1027
YS | FA | 6941 | 79 80 598 833 953
YH | FA | 4048 | 60 419 633 773
YS | FA | 7884 | 97 97 98 697 957 1054
YS | FA | 7423 | 88 81 97 641 810 1058
YS | FA | 77.46 | 88 87 100 649 882 1104
YS | FA | 73.82 | 93 94 102 685 951 1125
YS | FA | 82.51 | 97 98 99 702 975 1073
YS | FA | 82.96 | 86 92 94 616 906 1008
YS | FA | 87.10 | 101 | 101 101 746 1025 | 1117
YS | FA | 76.47 | 86 86 631 867 978
YS | FA | 72.84 | 87 82 90 634 821 982
YH |RFA | 77.15 | 75 95 101 524 912 1056
YH | FA | 56.79 | 73 526 762 863
YS | FA | 81.91 | 89 93 95 649 933 1038
YH | FA | 53.55 | 64 81 446 776 887
YH |RFA | 64.54 | 70 80 97 486 763 1008
YH | FA | 78.16 | 71 84 98 501 815 1036
YH |RFA| 7452 | 73 87 99 508 832 1031
YS | FA | 7844 | 93 81 99 691 828 1102
YH | FA | 7144 | 82 91 92 566 863 951
YS | FA | 83822 | 89 93 97 649 933 1060
YH |RFA| 85.01 | 76 98 104 540 957 1107
YS | FA | 67.77 | 95 81 700 821 982
YH | FA | 63.78 | 80 85 99 567 827 1050
YH |RFA| 73.73 | 81 91 99 579 894 1060
YH | FA | 80.63 | 85 95 100 603 927 1063
YS | FA | 81.14 | 90 83 92 663 840 1015
YS | FA | 6527 | 85 90 92 635 924 1029
YS | FA | 7545 | 87 86 100 662 900 1140
YS | FA | 7499 | 87 93 96 637 936 1053
YS | FA | 7479 | 88 93 102 668 970 1160
YH |RFA| 8345 | 92 98 98 659 965 1051
YH | FA | 8852 | 94 97 102 660 936 1072
YH |RFA| 9493 | 98 | 115 115 701 1131 | 1233
YS | FA | 5946 | 78 85 581 870 981
YH |RFA| 7598 | 82 95 98 572 911 1024
YH |RFA | 81.05 | 86 92 103 604 888 1083
YS | FA | 77.77 | 73 90 92 542 918 1023
YH | FA | 7590 | 74 89 91 518 856 954
YH | FA | 91.11 | 92 95 108 652 925 1146
YS | FA | 93.01 | 92 | 100 102 663 991 1101
YH |RFA| 93.13 | 94 | 100 115 655 957 1199
YH | FA | 5249 | 70 80 484 761 871
YH |RFA| 6291 | 66 449 739 866
YH | FA | 79.58 | 75 95 101 525 915 1060
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