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ABSTRACT

The influence of H;BO; in one of inorganic retarder for the hydration of OPC was investigated. The shape of needdle Ettringite
formed in a few minitues for a no addition of HyBO; but, retarded to form of Ettringite and Ca(OH), according to addition of H;BO;.
Hydration was retarded for tranquil of Al ion by to be low of pH.
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Table 1. Chemical Compositions of OPC and Clinker

Items Chemical composition (wt%)
Type Si0, ALO;  Fe,0O5 Ca0O MgO SO, Ig-loss (O C,S CA C,AF Blain(cmz/g)
oPC 21.80 5.85 3.55 62.30 1.91 2.28 1.56 43,51 29.69 9.50 10.79 3,450
Clinker 21.96 6.02 3.54 64.59 2.02 043 0.15 4924  26.09 997 10.76 3500
Boric Acid
r 0, 0.3, 0.6%
OoPC Clinker
L J
L L4
Mixing (mortar, C S"l 2.45 Stirring
(cement paste, W/C=40%) ,W/C=48.5%) (cement paste, W/C=200%)
A
Compressive [ Solid Phase ] [ Liquid Phasq
Strength /
(DD COE
evolution Time Liquid phase
Fig. 1. Experimental procedures.
Table 2. Experimental Methods and Instruments
Type of test Instrument Condition ~W/C Time
(1) Heat evolution Simplified l'lydratlon temperature Tester for continuation
Heat evolution
. . Vicat Needle Tester of .

(2) Setting time Setting Time (KS L 5108) Coment 40% initial, final

(3) Flow Flow Table (KS L 5111) paste Sth hitting

(4) Length change Laser Beam Detecter continuation

(5) XRD ShimadzuXD-D1, 25kV, 20 mA, 5~35° 200% 30 min, 3,8,18 h

(6) SEM X 2,000~20,000 ° 30 min, 3,8,18 h

(7) Compressive strength (KS L 5105) Mortar  48.5%  1,3,7,14 days

(8) pH pH meter Cement 200% 10,30 min,1,3,10,18,30 h
(9) Analysis of liquid phase ICP, (KS L 9003) paste ° 30 min,1,3,12 h
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Fig. 2. Heat evolution curve of hydration of OPC.
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Fig. 3. Heat evolution curve of hydration of clinker.
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Fig. 4. Initial peak time of heat evolution curve.
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Fig. 5. Main peak time of heat evolution curve.

o] F3bE = FH A dojdtt 54t A7E Al OPC
o] Aot viVIARE £7] F3EE peak AlZko]l 2F7F
Sojxu &g B9 C,AH, C,AH 058 CAHA
3HEo] Ao g 2 AZHE OPCY) HIE) ¢ #r}h 22
I g o] B4 HUM St g Fohsich

Fig. 4¢] OPC$%} clinker®] &4t 7 ¥islel] @& X
7] F3hE peakAl7HE VERATE QA AFTFHE
OPCE &4t A7bFe F7tel me} 7] #3P#4E peak
7F vl A 02 EoJA I clinkers EAAAT I AEE
)¢ 2},

2283 Fig. 5 OPCS} clinkere] 54t H7ta Wl
W 3 E main peakA]7HS UERATE OPC} clinker
2% gAbdtEe] Sotell wiet 53U E main peak”} H]

A 39 H Al 43(2002)



404 olojg} - F3X

ARz RoAL I T A WL

- £ - o))

AT 0.6 W% Aole 29 Fig. 29 27)¢Eed

OPCe] 7% §4AHE H7Hhd main F3P4E peaks |
AHEL 27] FIEE peak A ADHT F7] HA
dojxh

Clinker®] 739~ BA+S H7}sbH main 318 Y peaks
AQEE 27 7L E peak™ Az AQHH B4 F
A7t Aldle " frEr17E A7,

3.2. 2ZAlZH3 Flow Loss

Fig. 6= OPCe] AN EA oI} 24| 7% B4H
el F185E ME F49 49 a9 U 2
A AdHE Ae & 5 Qe ok P FHRALY
o] Axpet & A I Yot 2A9 AS B2 A7)
W 7HA @] vehed, 03 wi%d] ¢ F484E
w2A JefdA T 1 HAert ofl 2Zde TEdA &

24

22 C Initial setting time

20}t ® Final setting time

i8r ®
16 |

14

% 12 ¢

E 10 L

[

e o)
6 1T tea. -
0] L I
4} - -
2t O
0
0.0% 0.3% 0.6%
Boric acid contents
Fig. 6. Setting time of OPC.
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Fig. 7. Setting time of clinker.

HERBRLE R

g LA B £ AR FERLE7 F43] Fopzl ¢
T F4 A% 7HEFe] 24 L AT =2 7}
[Ba=07e=3

Fig. 72 clinker®] 3-ZAA@Z3o|tt. OPCY wzk7EA]
2 279 Af o] SU1ESE waEy 49
At 29 R AdEE RS € F sy o)A ¢
Al gke) 3t AR E AP Adet 2 X3 Uk

Fig. 82 OPCY] flow loss Al@ZAs}o|t}. B4 F7tgo]
Z7teol wat flow loss7F ARS & & o B4 7
A7t Al flow loss= A gtk B4 03 wi%e H7F A
Aol o 7HEAE ] eI 0.6 wt%o]d H7E Al
e el AFFN2 FF4F FIAA @do] e
YL o] % oF 1A|ZF oo 73 HgAE FAAOE flow

250
—&— Boric acid 0%
=~ Boric acid 0.3%
~{J~ Boric acid 0.6%
200 +
€
S
g
E .
150 +
100 - - LI

0 20 40 60
Time(min)

Fig. 8. Flow loss of OPC with time elapsed.
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Fig. 9. Flow loss of clinker with time elapsed.
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Fig. 10. XRD pattern of OPC with time elapsed.
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Fig. 12. SEM of OPC with time elapsed.
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Fig. 14. pH of OPC with time elapsed.
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Fig. 16. Concentration of liquid phase of SO; ion in OPC with
time elapsed.
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