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Abstract

This paper presents the feasibility of incorporating ultrafine particles collected in the separator bag i
filter (separator bag filter cement, SBFC) during the cement manufacturing process as an substitution i
material for cement. SBFC does not require additional processes needed in the existing processes to !
manufacture high early strength cement such as modifying mineral components and adjusting the i
firing temperature. Moreover, it can also solve the issue of efficiency decrease resulted from the i
increase of the grinding time applied in the existing process of manufacturing microcement. Therefore, i
this research has examined the characteristics of SBFC and fresh properties and mechanical properties i
after making paste and mortar using SBFC in order to use SBFC as a material to gain early strength i
of concrete. For results, analyzing the chemical composition and physical properties of SBFC, its |
blaine value was 6,953cn/g, about double than that of OPC, but its chemical composition showed no i
significant difference. According to the result of the paste and mortar examination, the paste and i
mortar mixed with SBFC showed a lower flowability, earlier setting time, and higher compressive i
strength than that with OPC. The result of microstructure analysis of paste, the paste mixed with i
SBFC indicated about 9% lower internal porosity at an early age than that of OPC. The compressive i
strength and flexural strength of mortar were higher in the order of SBFC ratio of 100, 50 and 0% |
SBFC. 3

FIYE : Azlglo]e] W] Hz v]YAAIHE, ZI]FE 3
Keywords : Collected in the Separator Bag Filter during the Process of Manufacturing i
Cement(SBFC), High Early Strength i

E—mail: kmkim@dwconst.co.kr

1.M2 ghA olsh e A R 55 AWEY oIt |

W Z00ET AT, PANe BHog s Wye) |

AP 22T FIDF V1Ee AMAg we A ARERS FHoR Ashal sls dAelthl) i

Al v FosHAl AAER Stk #A) Al=E AFH, by o)9} e EANS sFstas /12 RETE |

Az Jzo) Al 5 oJe7hA] dhHSo] AMeE L QA EW= AWE B34 T Separator Bag Filterol A 31 %

ol o]9} e upHol EgAldE HWEEoJol & QA= HE AL e AWE (o]a SBRCEH e Hwe ¢

=g7)E9] Z/|A4%E W o3 AZH AA A7 o i Avg 2Rt 234 AMERZAN E8sk= A

Zo|t} 0|2 9o ZRAWES] AL, 2744 sstEslA| 75 2 Fol ek o]HF W) AWEE ZAANE |

o AE Fol ANET AT BAS Zoh A5 wa  AZSRN 2THE e HREY B 24w 2
o] dAl o3 da] ARRERA Eala Qe Aotk w Ay} e F7F FHo] glom, 7|E vlo]AZAES] &

HAEE S7AA vl wE FA Astl tE |

* Corresponding author 4HS A & gk %

18 smpisasmisists 201000



webd B AFeAE SBRCY 7|1 Aee B8k,
Ho]2E Hl maEdxe] g3 S4S HEst, &

=
AAH 2AEAE A0S AT WetoR Bgstaud

gt

Table 1. Experiment Factor and Types

Factor Types
Chemical & . .
Physical Properties 3 Chemical, Blaine, Grade
Ring Flow,
I Paste Properties| 3 Setting Time,
Exp. Compressive Strength
Item
Microstructu-re .
Analysis 1 Porosity (3, 28days)
Mix Ratio 3 1:1,1:3,1:5
Mix. . OPC, SBFC,
tem | Dinder Type | 3 OPCHSBFC (1:1)
Flow 1 150 = 10 mm
I Fresh 3 | Flow, Air Content, Setting Time
Mortar ’ ’
Exp. Compressive Strength
ltem | Hardened ) @, 3, 7, 28days),
Mortar Flexural Strength
(1, 3, 7, 28days)

Table 2. Mix Design of Mortar

Absolute volume Unit weight

Mix | wiC

(1/m) (kg/nd)
Rato | (%)
W C S W C S
1:1 28.0 279 317 394 279 998 998
1:3 50.8 250 156 583 250 492 1,476
1:5 734 240 103 646 240 321 1,635
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Table 3. Chemical properties and Module

Chemical properties (%)
AG; | Fely | CaO | MO | SO3| KO | LSF | SM| M

Module

Item
LA SO,

SBF
C

OPC | 0.35(21.88| 502 | 366

054|21.24| 501 | 368 | 6291 | 200 |317| 131 |89.55| 244| 1.36

6418 | 201 | 183|092 |044|2.52| 1.37

Table 4. Blaine properties

Blaine Sieve (%)
Item n .
(cnifg) 44 R 88 umR
SBFC 6 6,953 4.2 0.1
OPC 6 3,380 7.0 0.5
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Table 5. Setting time (hr. : min.)
Mixture | Setting OPC SBFC OPC+SBFC
Initial 4:05 2:50 3:20
b Final 7:20 5:00 5:50
Initial 5:30 4: 05 4:20
b3 Final 10 : 00 7:50 8 : 40
Initial 6 : 40 5:05 5:30
Lo Final 11 : 00 8 :50 9: 45
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