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• Birney B Pathways to change Report of the sup-
porting schools programme Proceedings of rd
World Environmental Education Congress rdWEEC
Torino Italy October
• Bretz S Novak s theory of education Human

and meaningful learning Journal of Chemi-
cal Education –
• Chelliah T Approach to teaching environmental
education in schools Presented at Workshop on Consum-
ers and the Environment for Secondary School Teachers
Kuala Lumpur Malaysia
• Fien J & Tilbury D The global challenge of

In D Tilbury Stevenson R B Fien J
& Schreuder D Eds Education and
Responding to the global challenge pp Gland
Switzerland and Cambridge
• Grant T & Littlejohn G Eds Teaching green
The elementary years Toronto Canada Green Teacher
• Hsing Liu C Development and of
an evaluation for environmental education at

university in Taiwan Proceedings of rd World Environ-
mental Education Congress rd WEEC Torino Italy
October
• Hungerford H & Volk T Changing learner
behavior through environmental education Journal of
Environmental Education
• Lieberman G A & Hoody L L Closing the
achievement gap Using the environment as an integrat-
ing context for learning San Diego CA State Education
and Environment Roundtable
• McNeil J Curriculum A comprehensive introduc-
tion th ed New York Harper Collins College Publishers
• Negev M Sagy G Garb Y Salzberg A & Tal Alon

Evaluating the environmental literacy of Israeli
elementary and high school Journal of Environ-
mental Education
• Shymansky J A Kyle W & Alport J How -
tive were the hands on science programs of
Science and Children –
• UNESCO Education for development
sourcebook Availableat www unesco org en esd videos
• UNICEF practice guidelines for teaching
environmental in Maldivian primary schools De-
veloped for Educational Development Centre of
Education Republic of Maldives
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IPCC

±
1 Intergovernmental Panel on Climate Change
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RCP

2 Representative Concentration Pathways

RCP
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.31 IPCC (1992), “Climate Change: The 1990 and 
1992 IPCC Assessments, IPCC  Assessment 
Report Overview and Policymaker Summeries and 
1992 IPCC Supplement”, June 1992, Published by 
WMO and UNEP. 
.41 IPCC (2018), “Global warming of 1.5°C. An IPCC 
Special Report on the impacts of global warming of 
1.5°C above pre-  levels and related global 
greenhouse gas emission pathways, in the context 
of  the global response to the threat 
of climate change,  development, and 

 to eradicate poverty”, [V. MassonDelmotte, 
P. Zhai, H. O. Pörtner, D. Roberts, J. Skea, P.R. 
Shukla, A. Pirani, W. Moufouma-Okia, C. Péan, R. 
Pidcock, S. Connors, J. B. R. Matthews, Y. Chen, 
X. Zhou, M. I. Gomis, E. Lonnoy, T. Maycock, M. 
Tignor, T.  (eds.)].  
15. Rahimi M. and Hejabi S. (2017), “Spatial and 
temporal analysis of trends in extreme temperature 
indices in Iran over the period 1960–2014”, Inter-
national Journal of Climatology, 38, pp 272-282, 
doi:10.1002/joc.5175  
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OPC

1  Ordinary Portland Cement (OPC)
2  Belite cements (BCs)

C2S

3 High Belite Cement (HBC)

C2S
CO2

BYF CO2 BC

CO2



CSH

Ca OH
Mg OH 2

5 Karen Scrivener

HBC

HSC

6 drying shrinkage
7
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C S C S

C2S C2S

C2S C2S C2S

C2S

XRF

C2S

C2S

C S C2S

C2S
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SEM FTIR XRD TGA DTA

C2S

C2S

Ba C2S

C S C2S

(Ca Ba Si =2

C2S

8 Rietveld

C4AF C3A

OPC

BYF BYF 

XRD

HBSAC

DSC TG

XRF XRD

SEM

9 Belite-Ye'elimite-Ferrite (BYF)
10 High Belite Sulpho Aluminate Cement (HBSAC)
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