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Note: (a) All questions are compulsory. | . fym, Ay W
(b) The candidate is allowed to make Suitable numeric assumptions wﬁgr%yerfequ:red-
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for solving problems Y ﬁ;ﬂ
N

(c)Use of Non Programmable Scientific Calculator is alloweds:

Q.No Question _5 CcO

Marks

Q1 | A Differential Scanning Calorimetry (DSC) test giﬁé%ed on a hydrated
cement sample. The thermogram shows an ¢ mg;c peak at 120°C and

another at 450°C.

g t§€a1 heat absorbed between 100°C—
550°C is 2.25 J, calculate the §’ s ; X ‘"éhthalpy change (I/g).

& "‘~=s
{(c) Discuss how DSC reg)il‘f&h:el%m understanding hydration kinetics.

Q2 | The Thermogravmeﬁ’ig A’ﬁaﬁlyﬂs (TGA) curve of a blended cement shows
three distinct n};ass lzksé%m different temperature ranges:

(a) As\\% edch mass loss to the corresponding phase or compound.

:-}ﬁ%ﬁmate the total bound water percentage in the sample.

. [Fourier Transform Infrared Spectroscopy (FTIR) and X-ray Diffraction
“I (XRD) are often combined in cement chemistry research,

(2) Explain the working principle of FTIR.

{b) Compare the type of information obtained from FTIR and XRD for a
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hydrated cement system.

(c) Justify why FTIR can detect amorphous C—S-H phases better than XRD -

Q4.

A sample of Portland slag cement (PSC) contains 30% slag by mass. The
pure cement exhibits a total heat of hydration of 420 J/g after 7 days, while
slag contributes only 50% of that heat at the same age.

Qs.

(2) Determine the mass of portlandite (Ca(OH)z) fi?ﬁé‘g‘a@ le.
(b) Estimate the remaining bound water aﬁﬁ %ﬁ Wlth other hydration
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