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Abstract: The geopllymer is synthesized from ore-dressing tailings of bauxite calcined at 800°C for an hour, slag and
waterglass as alkali-activator under the condition of normal temperature and low alkali content. The reaction product and
its microstructure are investigated by XRD and SEM respectively. The comparison of geopolymer mortar’s chemical stabili-
ty with that of special cement is presented as well. The results show that the geopolymer mortar has high strength with 28-
day flexural strength of 10. 2 MPa and compressive strength of 60. 2 MPa. In solution of sodium sulfate of 3% and magnesi-
um sulfate of 3% , the flexural and compressive strength of geoploymer mortar increase both after 28-day immersion. In
sulfate environment with 7% gypsum, the cumulative expansion ratio of geopolymer is rather less than that of moderate
sulfate resistance Portland cement. The weight loss and strength deterioraion of geopolymer mortar is also less than that of
aluminate cement and early stregth sulphoaluminate ecment when exposed to solution of low concentration acid. According
to above performance, the geopolymer synthesized from calcined ore-dressing tailings has excellent resistance to sulfate
salt and a measure of resistance to low concentration acid.
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Table 1 Mineral composition of ore-dressing tailing of bauxite (w/% )
Mineral Composition Diaspore Kaolinite Goethite Hematite Anatase Quartz Sericite >
Content 28.4 45.6 8.2 2.5 2.7 4.3 7.3 99.0
R2 SBIVIEETHAFAM (w/ %)
Table 2 Chemical composition of ore-dressing tailing of bauxite(w/% )
Chemical Composition Si0, Fe,0, Al 0, Ca0 MgO TiO, Na, 0 K,0 LOI >
Content 32.2 8.7 38.1 1.2 0.9 2.3 0.3 1.0 13.7 98. 4
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Fig. 1 XRD patterns of uncalcined and calcined tailing
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Fig. 2 XRD patterns of calcined tailing and samples

cured for 3 days and 28 days
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Table 3 Strength and its change of samples immersed in sulfate solution
Samples Strength/MPa in water in 3% Na, SO,  Strength change/%  in 3% MgSO,  Strength change/%
Flexural strength 8.6 9.1 5.8 9.9 15.1
MSRC
Compressive strength 49.3 48.4 -1.8 47.4 -3.9
Flexural strength 9.0 9.0 0.0 10.1 12.2
BFSC
Compressive strength 55.8 53.4 -4.3 52.9 -5.2
Flexural strength 6.8 6.3 -7.4 6.5 -4.4
AC
Compressive strength 55.2 56.6 2.5 57.3 3.8
Flexural strength 6.9 7.4 7.2 8.8 27.5
ESSAC
Compressive strength 42.6 44.7 4.9 43.8 2.8
Flexural strength 10.0 10.1 1.0 10.1 1.0
G
Compressive strength 60.0 61.1 1.8 61.2 2.0

Notation ; cracking strength of Anti-Acid Cement mortar ( AAC) didn’t measured.
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Table 4 The potential expansion value and ratio of

different samples for each curing ages

0~14d 14 ~28 d 28 ~60 d
Value/mm Ratio/% Value/mm Ratio/% Value/mm Ratio/%
MSRC 0.216 0.086 -0.040 -0.016 -0.043 -0.017
G 0.106 0.042 -0.060 -0.024 0.007 0. 003
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Fig. 4 The cumulative potential expansion ratio of samples

with different curing ages
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Table 5 Quantity change of samples immersed in water and

acid solution for 28 d

MSRC BFSC AC ESSAC G AAC
584.6 581.8 581.2 572.9 586.5 541.7
495.4 605.1 561.5 524.3 571.0 518.0
Quantity change/% -15.3 4.0 -3.4 -85 -2.6 -4.4

in water/g 586.9 582.1 582.2 575.0 582.4 542.1

in5%HCl/g  563.1 561.2 530.4 466.7 560.9 532.0
Quantity change/% -4.06 —3.59 -8.90 -18.83 -3.69 —1.86

Samples

in water/g

in 5% H,50,/¢g

The expansion of Portland blast-fumace slag cement mortar oc-
curred, which results in water absorption and quantity increase. AAC-

Anti-acid Cement.
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Table 6 Strength change of samples immersed in water and acid solution for 28 d

Samples Strength/MPa in water in 5% H,50, Strength change/% in water in 5% HCl  Strength change/%
Flexural strength 8.6 6.9 -19.8 8.6 6.9 -19.8
MSRC
Compressive strength 49.3 15.5 -68.6 49.3 31.0 -37.1
Flexural strength 9.0 7.8 -13.3 9.0 8.4 -6.7
BFSC
Compressive strength 55.8 23.2 -58.4 55.8 37.2 -33.3
Flexural strength 6.8 4.5 -33.8 6.8 5.5 -19.1
AC
Compressive strength 55.2 29.5 -46.6 55.2 33.3 -39.7
Flexural strength 6.9 5.7 -17.4 6.9 5.3 -23.2
ESSAC
Compressive strength 42.6 13.5 -68.3 42.6 16.0 -62.4
Flexural strength 8.4 7.5 -10.7 8.4 6.8 -19.0
G
Compressive strength 52.2 38.3 -26.6 52.2 36.7 -29.7
Flexural strength 2.6" 5.3 103.9 2.6 / /
AAC
Compressive strength 5.0 2.7 -46.0 5.0% / /

* The strength of anti-acid cement mortar that cured in air, because this mortar can’t be resistant to water. Anti-acid cement mortar has no strength.
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Ultrasensitive, Highly Flexible Electronic Skin Developed

By sandwiching a precisely molded, highly elastic rubber layer between two parallel electrodes, researchers have been a-

ble to create an electronic sensor that can detect the slightest touch. It was able to detect pressures well below the pressure exer-

ted by a 20 milligram bluebottle fly carcass that they experimented with, and with unprecedented speed. The key innovation in

the new sensor is the use of a thin film of rubber molded into a grid of tiny pyramids. The thin rubber film between the two elec-

trodes stores electrical charges, much like a battery. When pressure is exerted on the sensor, the rubber film compresses,

which changes the amount of electrical charges the film can store. That change is detected by the electrodes and is what enables

the sensor to transmit what it is “feeling. ”

(From http: //www. mrs. org/s_mrs/sec. asp? CID =1920&DID = 84063 )
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