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Note: (a)} Il questions are compulsory.

R

(b) The candidate is allowed to make Suitable numeric assumptwns wh%ﬁeqmred

Jfor solving problems ﬁ
(¢)Use of Non Programmable Scientific Calculator is allowed %:5’29 _
Question ;:Q‘M CO | Marks
A researcher observes a sharp mass loss near 400\(%]&1%@ butno} 3 | 5 -
corresponding peak in DTA. Suggest poss1ble ageg and corrective
measures. Discuss how combined TG-DS( ! .
monitor the thermal behavior of blended g&%
slag .
Dlﬁ'erenuate between constan;uﬁeéhﬁ‘g rate, gradually isothermal, and [ 3 7
isothermal temperawr&txmﬁk grams used in thermal analysis.
Explain how snnultan&%fBTA—TG data can be used to identify
conversion reactlpﬁgi@% ‘hicmm aluminate cement.
A DSC analys§ pfgaydrated CAC shows:
Reactm:l I‘\ o
CA@E‘»%Aﬁﬁ + AHy;, AH: =45 J/g
DR«éa(‘l ?gg 2: _ .
QgAj—Ig—-:'CgAH.s + AH;Cy , AH. =20 J/g
If the total sample mass is 1.0 g, and 60% of the heat arises from
Reaction 1 and 40% from Reaction 2, compute the total heat released. _
Explain how DSC helps in evaluating durability and sulfate resistance | 3 7
| of ,é‘ementii_:i%)us éystems’. Compare stepwise and tangential methods
for quantifying phases from TG data.
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The DSC curve of a hydrated OPC sample shows an endothermic peak
at 530°C for Ca(OH): decomposition with AH = 120 J/g. Calculate the
total heat absorbed bya 2.5 g samlile. :

Y

a. Bxplain how -heating rate, sample mass, and furnace atmosphere
influence the shape and position of peaks in DTA/TG curves.

_| b. With appropriate cxatﬁples ‘describe how DTA can identify phase

transformations in cementitions materials such as OPC and CAC.

c. A TG test on a 10 mg hydrated OPC sample shows the followm

data: o X
100-250°C: 1.1 mg loss | , %i\;ﬁ?
250-450°C: 0.6 mg loss ’i;‘:i"?
450-600°C; 0.4 mg loss .ﬁ“ SN

(i) Calculate the percentage loss - "'ach interval.

| (i) Tdentify the hydration products decompég%un each stage.
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