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ABSTRACT

With ithe increase of Zn0 content, heat of hydration decreased. For specimens conlaining ZnO more Lhan
0.6wt.%, the compressive slength of cement cured for 28 days could not be measured because setting was
not occurred. With the increase of Zn0 content, Blamme specific surface area of cement was decreased and
the residue of 45 pm and 50 pm was mcreased when cement was ground. That is, grindahility hecame
worse as ZnO increased in clinker. The differnce of color ag a function of ZnQ content could not be ob-
served, but in the excess of amount of ZnQ added, colar became more white and reddish vellow.
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Table 2. ZnQ Content of Clinker {unitiwtwt.)

(rpm=50, 120081} Baatel AWEES H=sc) Sample name [Z0.3|Z0.6|Z1.0|Z2.0|Z3.0|1Z4.0|Z5.0
3 AWEE 7007} T3 A ehe raw mixE & Zn0 content |0.38(0.81(1.35|2.62|3.984.83|5.95
Table 1. Chemical Compositions of Starting Materials
Components
- L.OI SIOZ AlgO'] FEZO:Q CaO Mgo 803 Sum
Materials \

Limestone 35.82 6.92 1.49 0.87 47.98 2.55 - 99.63
Shale 461 66.48 18.64 6.76 1.50 .54 - 98.53
Quartz 044 93.10 3.86 1.24 0.57 0.18 - 99,39

Iron Ore 11.25 384 315 80.80 1.88 0.04 - 100.96

Gypsum 20.81 3.08 (.95 0.14 32.64 0.10 41.56 99.28
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Fig. 1. Concentration of Ca® in cement slurrv (Solid
solution system)
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Fig. 2. Concentration of Ca®" in cement slurry (Mixing
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Fig. 3. Concentration of Zn™" in cement slurry (Mixing
system)
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Table 3. Accumulation Heat Liberation Amounls of

Various Specimens (unit:cal/g)
Hydration time
O T L e | 2 e | 5 hr |10 be|24 hr
Sample name
QPC 37 4.1 52 16.0 | 32.8
Salid Z06 | 4.1 4.5 5.4 | 200 | 404
solution | Z1.0 | 5.2 5.5 h6 6.2 | 344
type 73.0 .8 10.2 | 106 | 109 | 11.3
Z06 | 62 6.7 7.0 7.8 7.6
Midng [0 0 163 [ 68 | 7.1 | 80 | 103
type :
| Z23.0 | 6.2 683 8.5 9.9 11.0
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Fig. 4. Curves of heat lberation with Zn0 added
(solid solution type)
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Fig. 5. Curves of heat liberation with ZnO added {sold
solution type)
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Fig. 6. XRD patterns of hardened cement pastes cur-
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Fig. 7. XRD patterns of hardened cement pastes cur-
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Table 4. Color Analysis of Clinker

Sample name
| QPC | Z0.6 | Z1.0 | Z3.0 | Z5.0
Color analysis
L 40.62 | 49.00 | 49.22 | 51.93 | 65.48
a -0.46 | -0.51 | -0.52 | 043 | 0.08
b 513 | 447 | 422 | 464 | 10.75

note) Li—0 (Black) — 100 (White}
a1 —+ (Red) — - {(Green)
b —+ (Yellow) — - (Blue)
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