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Analysis the Use of Concrete Fine Aggregates of Coal Gasification Slag
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This study is analysis of the utilization as a concrete fine aggregate on CGS, a by-product of Integrated coal gasification combined
cycle(IGCC). That is, in KS F 2527 “Concrete aggregate,” properties of 1~12times to CGS were evaluated, focusing on quality items
corresponding to natural aggregate sand(NS) and melted slag aggregate sand(MS). As a result, the distribution of grain shape, safety
and expansion were all satisfied with KS standards by physical properties, but the quality was unstable at 7~12times of water
absorption ratio and absolute dry density. The particle size distribution was unstable due to asymmetry distribution of coarse particles,
and particles were too thick for 7~12times. The passing ratio of 0.08mm sieve was also out of the KS standard at part factor of
7~12times, but chloride content, clay contents, coal and lignite were all satisfactory. Meanwhile, chemical composition was satisfactory
except for SO; in 1~6times, and content and amount of harmful substances were all within the specified value except for F in 7~12times.
As aresult of SEM analysis, the surface quality and porosity were 7~12times more than 1~6times, and it was the quality was degraded.
Therefore, it is necessary to reduce the quality deviation by using separate measures in order to utilize it as concrete aggregate in the
future, and if it is premixed with fine quality aggregate, it will contribute positively to solve aggregate supply shortage and utilize

circulation resources.
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(a) Facility view

(b) Slag occurrence

Fig. 1. Integrated Gasification Combined Cycle(IGCC)
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Fig. 2. Generation process of CGS
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Table 1. Experimental plan

Factors Levels
Sampling number 12 1~12times"
. F 252 i 1
Reference standard e NKS? MSZ)S 7(Concrete aggregate)
Material . 3)
factor Fine aggregate | 1 CGS
+ Absolute dry density
+ Water absorption ratio
- Distributi f grain sh:
Physical istribuf 1021) of grain shape
roperties 7| - Safety test
Prop - Expansion”
+ Particle size distribution
. + Fineness modulus
Experi
-ment + Passing ratio of 0.08mm sieve
Contents of 4l Chloride contents
impurity - Clay content”
- Coal and lignite content”
Chemical 2l Component analysis
composition” + Harmful substances
Fine structure”? | 1| + SEM

1) Once a every week sampling
2) NS : Natural aggregate(Sand)
MS : Melt-solidfied salg aggregate(Sand)
3) Coal gasification slag aggregate
4) Mix 1~6times, 7~12times(Request by certificate authority)



Table 2. Experimental method

Factors Method
Absolute dry density KS F 2503
Water absorption ratio KS F 2504
. Distribution of grain shape KS F 2527
Physical «
. Safety test KS F 2507
propetties s
Expansion KS F 2527(annex C)
Particle size distribution KS F 2502
Fineness modulus KS F 2502
Content Passing ratio of 0.08mm sieve| KS F 2511
01;’“ S | Chloride contents KS F 2515
.| Clay content” KS F 2512
impurity . .
Coal and lignite content KS F 2513
. Component analysis” KS F 2527(annex E)
Chemical .
composition Harmful substances(contents) | KS F 2527(annex F)
P Harmful substances(elution)” | Waste process test method
Fine N . .
stracture SEM Magnification(x300)

* Professional testing organization

Table 3. Basic properties of CGS fine aggregate
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Physical properties Content of impurity
L Absolute | Water [Distribution| Safety | Expan- |Particle size| _. Passing Chloride | Clay Coal and
Division X . . . o Fineness . ..
dry density| absorption | of grain test sion | distribution ratio of contents | content | lignite content
(g/em’) | ratio(%) | shape(%) | (%) | (%) @) | ™o 1o ogmm sieve®s) | (%) | (%) (%)
NS - 3.0=> 0.04> | 1.0> 0.5>

Standard" S =250 <3.0 =5 <10 ——5— In range - S0 - - -
1 2.72 2.1 60.1 Out 3:30. 1.2 0.003
2 2.64 2.3 61.5 Qut 2:25 1.1 0.002

3 2.66 22 59.8 30 0 Qut 3:56 1.2 0.001 0 0
4 2.72 23 60.2 Out 3.28 0.9 0.001
5 2.74 2.5 60.2 In 2.70 1.2 0.001
Data 6 2.71 22 60.6 In 2.63 0.8 0.001
times 7 2.59 3.7 64.1 Out 4.29 1.4 0.001
8 2.59 5.0 65.7 Out 3.72 2.9 0.001

9 2.57 51 63.8 40 0 Out 3.98 3.0 0.001 0 0
10 2.38 75 64.2 Qut 4:31 1.7 0.001
11 2.51 3.0 64.3 Qut 3:57. 6.0, 0.002
12 2.56 4.0 63.8 Out 3.75 5.9 0.001

Average 2.62 3.5 62.4 3.5 0 Out 3.45 2.3 0.001 0 0

Statistics | Max 2.74 7.5 65.7 4.0 0 Out 431 6.0 0.003 0 0

(1~12 Min 2.38 2.1 59.8 3.0 0 Out 2.25 0.8 0.001 0 0

times) | Standard |~ |, 1.7 2.15 - - - 0.65 1.86 0001 | - -

deviation

1) Based on Standard is KS F 2527(Concrete Aggregate) of NS and MS.
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Fig. 3. Absolute dry density due to sampling
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Fig. 4. Water absorption ratio due to sampling
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Table 4. Chemical composition

L Composition(%)
Division Ca0 S SO, Fo
Standard 45 or less | 2.0 or less | 0.5 or less | 1.0 or less
1~6times 13.1 03 [0900] 084
7~12times 11.8 0.18 0.5 0.36

Table 5. Harmful substances

Division Cd | Pd |CR®| As | Hg | Se | F | B
0.01 | 0.01 | 0.05 | 0.01 {0.0005| 0.01 | 0.8 | 1.0

.| Standard
Elution or less|or less|or less |or less|or less|or less |or less|or less
(mg/L) | 1~6times | 0 0 0 0 0 0 | 039026
7~12times] 0 | O | 0 | 0 | 0 | 0O [100] 0.90

150 | 150 | 250 | 150 | 15 | 150 |4 000 |4 000
Contents| or less|or less|or less |or less|or less|or less |or less|or less
(mg/kg)| 1~6times | 0.41 | 0 0 [194] 0 0 [014 | 108
7~12times| 0 0 0 0 0 0 |450]034

Standard

3.5 SEM

Fig. 102 CGS 16222 2ot A2 T~122|2S E8fe!

(b) 7~12times
Fig. 10. SEM result of CGS
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