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Abstract: the research was carried out to ascertain the retardation effect of borax on ggbs based geo-polymer binder. To
ascertain the retardation effect of borax, the normal consistency of ggbs was determined using vicat apparatus with is standards.
Activator solution was used at a rate of 25% of ggbs. 0% to 3% of ggbs was added to the binder mix. It was observed that addition
of borax delayed the flash setting of ggbs based binder as the percentage of borax increased.
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I. INTRODUCTION
It is well established that Geo-Polymer binders are a novel and green binding material as it consumes the industrial bi-products and
creates a satisfactory binder with chemical resistant characteristics. However the usage of Geo-Polymer is becoming limited to pre-
cast and other minor applications due to it flash setting properties. Hence, there is a dire need to deter the flash setting of Geo-
Polymer paste to make it viable for long distance transport and for the mainstream applications.

Il. METHODS AND MATERIAL
The use of GGBS as a standalone binder is proven to provide better results and it is more predictable than using FLY ash alone.
Since GGBS has a higher glass content it is a better material than Fly Ash for the synthesis of Geo-Polymer.
Vicat Appratus was used for finding out the normal consistency of GGBS and was found to be 35%.
The water content of alkaline activator solution was fixed based on the normal consistency.
Alkaline activator solution was used a rate of 25 % of GGBS by weight. The Sodium Silicate(NS) and Sodium Hydroxide(NH) was
used at a ratio of 1:1, molarity of NH was fixed at 5M.
The above mentioned ratios and contents were fixed for the entire experiment, adding BORAX at incremental additions of 1% from
0% to 3% by the weight of GGBS.
Initial and Final setting times were found out using VICAT apparatus.

I1I.LRESULTS AND DISCUSSION
The initial setting time and final setting time results that were obtained are tabulated below.
During the observations we observed that there was not a very high time lag between Initial and Final setting time. Both Initial and
Final setting time happen in succession with a little time lag when the procedure used for testing Initial and Final setting time was
used.

TABLE |
FONT SIZES FOR PAPERS
SL GEO POLYMER PASTE WITH BORAX
NG CONTENT
0% 1% 2% 3%
INITIAL SE-rIT—]-:—rI]NG TIME in 15 18 195 995
FINAL SETr;I]'iIrl]\lG TIME in 17 27 24 28
Difference 2 4 4.5 5.5
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IVV. CONCLUSION
With the increase in Borax content, setting time increases.
The difference between Initial Setting and Final Setting time also increases with increase in BORAX content.

REFERENCES

[1] Davidovits, J. “Soft mineralogy and geopolymers™, Proceedings of theGeopolymer 88 International Conference, the Université de Technologie,Compiégne,
France (1998).

[2] Wallah, S. E. and Rangan, B.V., “Low Calcium Fly Ash Based Geopolymer Concrete: Long Term Properties.” Research Report GC2,

Faculty of Engineering, Curtin University of Technology, 2006

[3] Panias D, Giannopoulou IP, Perraki T. Effect of synthesis parameters on the mechanical properties of fly ash-based geopolymers. Colloids Surf A
2007;301:246-54.

[4] J G S van Jaarsveld, J S J van Deventer, G C Lukey. The Effect of Composition and Temperature on the Properties of Fly Ash- and Kaolinite-based
Geopolymers[J]. Chemical Engineering Journal, 2002, 89: 63-73

[5] Vijai K., Kumutha R. and Vishnuram B. G. (2010). Effect of types of curing on strength of geopolymer concrete. International Journal of the Physical Sciences,
5(9), 1419-1423

[6] Benny Joseph and George Mathew,” Influence of aggregate content on the behavior of fly ash based geopolymer concrete” ,Scientia Iranica A (2012) 19 (5),
1188-1194

[7]1 Davidovits J (1991). Geopolymers: Inorganic Polymeric New Materials. J. Thermal Anal. 37: 1633-1656

[8] Hardjito D, Wallah S, Sumajouw DMJ and Rangan BV (2004) On the development of fly ash-based geopolymer Concrete. ACI. Mater. J, 101 (6), 467-472.

[9] Kiatsuda Somna,Chai Jaturapitakkul,Puangrat Kajitvichyanukul and Prinya Chindaprasirt “NaOH-activated ground fly ash geopolymer cured at ambient
temperature”, Fuel 90 (2011) 2118-2124

[10] M.A.M. Ariffin, M.A.R. Bhutta, M.W. Hussin,M. Mohd Tahir and Nor Aziah “Sulfuric acid resistance of blended ash geopolymer  concrete”,

Construction and Building Materials 43 (2013) 80-86

[11] Prakash R. Vora and Urmil V. Dave “Parametric Studies on Compressive Strength of Geopolymer Concrete”, Procedia Engineering 51 (2013 ) 210 - 219

[12] Xie Z, Xi Y. Hardening mechanisms of an alkaline-activated class F fly ash. Cem Concr Res 2001;31(9):1245-9.

[13] Puertas F, Palacios M, Gil-Maroto a, Vazquez T. Alkali-aggregate behaviour of alkali-activated slag mortars: effect of aggregate type. Cement Concr Compos
2009;31(5):277-84.

[14] PAWAN KUMAR K R, SURENDRA B V Study on strength of geopolymer concrete with ambient temperature curing and low alkali content IRJET, Page
1073, Volume 3 Issue 05 may 2016.

©IJRASET: All Rights are Reserved 1524



d lIsRA

ef n\m
cross’ COPERNICUS

10.22214/1JRASET 45,98 IMPACT FACTOR: IMPACT FACTOR:
7.129 7.429

INTERNATIONAL JOURNAL
FOR RESEARCH

IN APPLIED SCIENCE & ENGINEERING TECHNOLOGY

Call : 08813907089 (V) (24*7 Support on Whatsapp)




