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The Strength of Cement Mortal Added with Seed Crystal at Various

Temperatures of Curing

Chuichi TasHIRO and Ko IKEDA

Abstract

The present report gives data on compressive strength and bending strength of mortals added
with seed crystal, at temperature of 3°C, 20°C and 40°C of curing. The seed crystal prepared

from hydration of ordinary portland cement is respectively added to cements at the rate of 0.5%,

19 and 2%. The results obtained are summarized as follows.
1) Under addition of 0.5% to cement, strength of mortal increases as compared with plain mortal.

At temperature of 20°C of curing, compressive strength increases up to 126% to plain mortal.
2) It seem that addition of seed crystal is applied to steam curing and produces strengthened

mortal or concrete.

1. #%
BRI 2 > b ORI I W T,
H. FunkV, H. Schnack?, B, 3972 XD
EVH Y, EFASOEE, FRE, BE, BmExe
PUHEMTRINT 2 L LT d o T, 272 b OBELIEER)
RB’YEZ EINTV A, #OEAILCIISERITR
DT NEZ L 10 EO»ORIESY S 3 L 5 itEb
na.

KT C OFERL2HED 2 Fhd & LT, Al
NE Ty VY QK ZTEFRELEL T, WBE
RA Ty Fery biT0.5%, 1%, 2%F5HMUT
EFNAENERL, 3°C, 20°Cl L X40°COR/REIT
TEEL 255 OIERERE & T e > v THRIE R
AU DTH S, DR, FETHEEEMOIRLEL)
REFBERE & ORICHRS 2 BRGES N I2Ed,
FIEER RS BRBLE T BRI NE I LE -1
DT, ZOWHEZHET 3.

il

2. BB F E

E?%%@%ﬁﬁwh?th}Vbéﬁx&yy

* WRTHEE

2 VIRBRIC U T, 20°Cie T28HI/KFIZ #7124 DT,
X HRET & BT X niEs i CSH() 5 72 2 Ca-
SisB/kfn#s, Ca(OH)s, Ettringite, Calcite, Ca-Al
RIKFY, Ca-AlRREESNE, 35X OR/KFfID Belit
EWL STV A, XBEHTXIE Fig. 1 0k 5T
»3.

ERRCHERLUIZ e 2y FRTTIIREESALF S Fx
2y b TZDOALEMARIE Table 1 iTmU Tz, A4

Bif, MRS s L oS4 72 2t Table

20 &5 THsb, MHIEREERD 2 EHL 2.

B JISITHEL T s 07225, 3°CEED R
Did 3 HERZEEAESKANC KR U, FERE OB
12 +2°CTH 3.

AR 1 X 1 X 4omT, BB 38, FiE
RERZ Z O H 6 T 20 TEER 21772500 2 DJI(E
ZiRDIZ, WEMBDEHREIXI0% LA TH 512,

FETASSMEM T 22D 7 v —fEiE JISIC¥ET 12/
BB 2 BVEL CHIEL 1oA/5E, 0.5 B2 b 2% %
TOEMEE TR & A LEEDTRD b1 b o1
B3, RERBEDMRE LIFFES 2 R BZNHH 5D T,
RS TIREIET 5 |

INORZE TRl



322 (2) H R & —-# H %

60

TAl3
TAC
E E
L i 1 1 S S !
10 20 30 40 50
20 (CuKa)
Fig. 1 X-ray diffraction pattern of seed crystal.
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Table 1 Chemical composition of cement
|
Ig. loss |Insol.| SiOg l Al203 | FeeOs | CaO | MgO | Naz0 1 KQO\ SOs | Total HM\ S.M. I.M.
| I
0.7 \ 1.0 ) 20.4 5.5 ‘ 3.0 | 64.4| 12| 0.2 ‘ 08| 1.5 \ 998 21| 2.5| 1.8
Table 2 Mix proportion of cement mortars added with seed crystal
Seed-cement ratio(%) Cement +seed Water-cement 1 Temperature ofi Age of testing
(seed/seed +cement) X 100 Sand ratio (%) l curing °C) \ (days)
05 1.0 2.0 12 65 l 3 7, 14, 28
0.5 1.0 2.0 1 2 65 i 20 3, 7, 14, 28
05 1.0 20 | 1 2 65 | 40 1, 3 7, 14, 28
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Fig. 2 Compressive strength of mortar cured at 3°C  Fig
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Fig. 4 Compressive strength of mortar.cured at 20°C
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Fig. 6 Compressive strength of mortar cured at 40°C Fig. 7 Bending strength of mortar cured at 40°C

Table 3 Ratio of strength of mortar cured at 3°C

Ratio of compressive strength(%) | Ratio of bending strength (%)

\A ge (days)
Am ou unt of 3 7 14 28 3 7 14 28
seed crystal( A ‘
0 —_ 100 100 100 — 100 1C0 100
0.5 — 110 120 105 —_ 133 114 113
1.0 — 93 102 84 — 100 | 110 99
2.0 — 103 99 89 — 100 95 99

Table 4 Ratio of strength of mortar cured at 20°C

Ratio of compressive strength (%) Ratio of bending strength (%)
\Age (days) N ]

Amount of — L7 14 28 3 1 14 28
seed crystal % ‘ \

0 100 100 100 100 100 100 100 100

0.5 103 108 113 126 103 106 119 113

1.0 121 88 102 110 117 100 114 106

2.0 108 95 106 ‘ 111 107 106 115 106
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Table 5 Ratio of strength of mortar cured at 40°C

Raeio of compressive strength(%)

Ratio of bending strength (%)

1 3 7

Amount of

seed crystal( %)\

14 28 1 3 7 14 28

0 100 100 100
0.5 111 110 98
1.0 113 110 56
2.0 96 89 88

|
100 100 100 | 100 100 100 100
97 106 106 | 115 109 100 96
100 111 111 114 | 103 98 99
92 104 104 98 104 | 102 101
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