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Fig. S1 FTIR spectrum of solid urea.

Fig. S2 ATR FTIR spectra of (a) pure water (b) aqueous urea solutions at different
concentrations.

Fig. S3 NIR spectra of pure water at different temperatures.

Fig. S4 Difference spectra of (a) pure water (b) 6.0 M aqueous urea solution obtained with
respect to the first spectrum measured at 20 °C.

Fig. S5 Second derivative spectra of pure water at different temperatures.

Fig. S6Second derivative spectra of 1.5 M aqueous urea solution at different temperatures.

Fig. S7 Temperature dependent deconvoluted spectra of pure water.

Fig. S8 Variation of band position for (a) weak (b) third or moderate strength (c) normal or
strong (d) strong hydrogen-bonded components resolved from the temperature dependent NIR

spectra of pure water and aqueous urea solutions.



Fig. S9 Power spectra of three distinct groups of aqueous urea solutions.
Fig. S10 Variation of apparent molar volume with temperature and concentration.

Fig. S11 Variation of entropy with concentration of urea.
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Fig. S1 FTIR spectrum of solid urea.
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Fig. S2 ATR FTIR spectra of (a) pure water (b) aqueous urea solution at different

concentrations.
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Fig. S3 NIR spectra of pure water at different temperatures.
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Fig. S4 Difference spectra of (a) pure water (b) 6.0 M aqueous urea solution obtained with

respect to the first spectrum measured at 20 °C.
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Fig. SS Second derivative spectra of pure water at different temperatures.
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Fig. S6 Second derivative spectra of 1.5 M aqueous urea solution at different temperatures.
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Fig. S7 Temperature dependent deconvoluted spectra of pure water.



5250 T T T T

. ¢  \Water
. . P o o 10M
5240 | « * % 0 2 f e v v { v 3om
® Sy v v T & BOM
b
A & & & “
5230 PO - .
A fay
(b) . .
5160 | s & * 2 5 o
s 8 ¢ 8 O °
5140 + v v v v v v v A ¥ v 4
5120 - .
é_\ 5100 A & L & A s Py S & A |
e
o
E 3 (c) . 1 5050
o
£ s s 8 85 & 8 8 8B
c L 4 5000
g v v v \d v v v v v v
[
; B & iy & LN £y iy & Fay iy & 14950
(d)
A Py fa) A # iy S A o ~
3 1 4840
: 14820
v
v v i k v v v v v
1 1 L L 1 4300
20 30 40 50 60 70
T (°C)

Fig. S8 Variation of band position for (a) weak (b) third or moderate strength (c) normal or
strong (d) strong hydrogen-bonded components resolved from the temperature dependent NIR

spectra of pure water and aqueous urea solutions.
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Fig. S9 Power spectra of three distinct groups of aqueous urea solutions.
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Fig. S10 Variation of apparent molar volume with temperature and concentration.
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Fig. S11 Variation of entropy with concentration of urea.




