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Highlights 16 

 Four PCM were investigated (RT58, bischofite, D-mannitol, and hydroquinone). 17 

 Measurements at three scales (DSC, T-History, and pilot plant) were carried out. 18 

 Sample volumes are ~15 l (DSC), ~15 ml (T-History), and ~150 l (pilot plant). 19 

 Tabular enthalpy changes within defined temperature ranges are difficult to compare. 20 

 Enthalpy-temperature plots facilitate the interpretation of measured results. 21 
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Keywords:  52 

Thermal energy storage (TES); Latent heat storage; Phase change material (PCM); Storage capacity; 53 

Enthalpy curve; T-History 54 

 55 

Nomenclature: 56 

h(T)  mass-specific enthalpy curve/J·g-1 57 

hTc  mass-specific enthalpy change upon crystallisation within Tc/J·g-158 

hTm  mass-specific enthalpy change upon melting within Tm/J·g-1  59 

Tin  inlet temperature for measurements at pilot plant scale/°C 60 

Tm  melting temperature/°C 61 

TPCM  PCM temperature during measurements at pilot plant scale/°C 62 

Tc  temperature interval for the determination of hTc/K 63 

Tm  temperature interval for the determination of hTm/K 64 

 65 

Abbreviations: 66 

AHE   air-HTF heat exchanger 67 

DSC  differential scanning calorimetry 68 

HTF  heat transfer fluid 69 

PCM  phase change material 70 

TES  thermal energy storage 71 

 72 

1. Introduction 73 

Thermal energy storage using phase change materials (PCM) provides high storage capacities in 74 

narrow temperature ranges. Most of the PCM used in applications are solid-liquid PCM storing heat or 75 

cold in repeated melting and crystallisation processes [1]-[3]. To select a suitable PCM for an 76 

application, the entire phase change has to take place within the temperature interval of the application. 77 

In the case of solid-liquid PCM, both melting and crystallisation have to be within the range of 78 
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charging and discharging temperature of the intended application. The storage capacity which is 79 

achieved in a storage unit is not an intrinsic material property but affected by the design of the storage 80 

and the conditions given by the application. The expectable maximum storage capacity of a PCM in a 81 

defined temperature range is equal to the enthalpy change upon melting or crystallisation in that 82 

temperature range and can be determined via calorimetric measurements such as differential scanning 83 

calorimetry (DSC) or T-History calorimetry [4]-[7]. DSC samples (~15 µl) are about 1000 times 84 

smaller than T-History samples (~15 ml). Therefore, T-History measurements are favoured over DSC 85 

measurements in the case of heterogeneous materials, materials with volume-dependent crystallisation 86 

behaviour, and non-congruently melting materials [6]. Experiments in a pilot plant are performed to 87 

study the charging and discharging behaviour of even larger amounts of PCM (~150 l, i.e. 107 times 88 

larger than DSC samples; hereinafter referred to as pilot plant scale). Measurements of such large 89 

quantities of PCM are of peculiar interest if the PCM is not encapsulated. In the case of encapsulated 90 

PCM, other experiments are required to study their applicability. 91 

The common practise is to investigate PCM at one scale, rarely at two scales [6], [7]. In this study, 92 

four PCM (RT58, bischofite, D-mannitol, and hydroquinone) were investigated at three scales, namely 93 

via DSC, T-History, and at pilot plant scale. In this context, the question arises how to deal with 94 

different enthalpy measurements [8]. In literature, the melting enthalpy is usually assigned to a single 95 

temperature without indicating the temperature range considered for evaluation. In very few instances, 96 

the enthalpy change within a defined temperature range is stated [7]. In this work, 97 

enthalpy-temperature plots are demonstrated to be advantageous compared with tabular enthalpy 98 

changes within defined temperature ranges in order to compare measurements under different 99 

conditions at different scales [9]. The novelty of the paper is that it is the first time such a comparison 100 

is done in a consistent way. Preliminary results of this study were presented at a conference [10]. 101 

 102 

2. Materials and methods 103 

2.1. Materials  104 

For this study, materials were selected which have been investigated recently in the pilot plant test 105 
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facility of the University of Lleida. RT58 is a commercial paraffin which has been proposed for 106 

domestic hot water applications [11]. Bischofite is a mineral which precipitates in the evaporation 107 

ponds during the potassium chloride and lithium carbonate production process in Salar de Atacama, 108 

Chile. The main component of this by-product, about 95 wt%, is MgCl2·6H2O [12]-[14]. D-mannitol 109 

and hydroquinone are organic PCM which have been studied as solar thermal storage materials 110 

[15]-[21].  111 

In the case of bischofite, which is naturally of technical grade, and RT58, a commercial PCM, 112 

materials of the same batch, i.e. of the same grade, were investigated at all three scales. It was not 113 

possible to carry out measurements of technical grade D-mannitol and hydroquinone from the same 114 

supplier via DSC and T-History, because D-mannitol and hydroquinone were not available anymore at 115 

the time of the laboratory scale measurements. Specifications of the investigated materials are given in 116 

Table 1. Indicated melting temperatures Tm and purities are provided by the suppliers.  117 

 118 

Table 1 119 

Specifications of investigated PCM as given by suppliers. 120 

Material Material class Formula Tm (°C) Supplier Purity (wt%) 

RT58 Paraffin n/s 53 – 59 Rubitherm n/s 

Bischofite Salt hydrate MgCl2·6H2O c n/s SALMAG 95 c 

D-mannitol a Sugar alcohol C6H14O6 167 – 169 Alfa Aesar 99 

D-mannitol b “ “ n/s QUIMIVITA 96 

Hydroquinone a Phenol C6H6O2 172 Merck ≥99.5 

Hydroquinone b “ “ n/s QUIMIVITA 95 

a measured via DSC and T-History, b measured at pilot plant scale, c main component, n/s = not specified 121 

 122 

Samples were prepared using the solid substances as purchased. DSC and T-History samples were 123 

prepared with a weighing accuracy of 0.01 mg and pilot plant samples with a weighing accuracy of 124 

100 g. Sample masses of investigated materials are listed in Table 2. 125 

 126 

 127 

 128 

 129 
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 130 

Table 2 131 

Sample masses used in DSC and T-History measurements and at pilot plant scale. 132 

Material mDSC (mg) mT-History (g) mpilot plant (kg) 

RT58 12.35 9.61 108 

Bischofite 11.57 17.11 204 

D-mannitol 4.76 11.07 160 

Hydroquinone 9.86 15.36 170 

 133 

2.2. DSC measurements 134 

DSC measurements were carried out at ZAE Bayern using a TA Q2000 heat-flux DSC device 135 

which was calibrated with indium as recommended by TA Instruments. The sufficiency of the single 136 

point indium calibration was verified via additional measurements of gallium and biphenyl in terms of 137 

temperature, and distilled water in terms of enthalpy. The accuracy of enthalpy curves determined with 138 

this DSC device has been approved in various comparative studies, such as the round robin test of 139 

octadecane within IEA SHC Task 42 / ECES Annex 24 and its continuation IEA SHC Task 42 / ECES 140 

Annex 29 [22]. Based on the participation in Annex 24 / 29 and the authors’ experience, the enthalpy 141 

can be measured via this DSC device with an accuracy of ±5%. A constant stream of nitrogen 142 

(50 ml·min-1) was applied as flushing gas during the entire DSC measurements. Hermetically sealed 143 

alodined aluminium crucibles were used for DSC measurements. 144 

According to the RAL testing regulations (RAL German Institute for Quality Assurance and 145 

Certification of PCM Gütegemeinschaft e.V. [23]), a temperature resolution of 1 K is required to 146 

indicate the enthalpy change upon melting and crystallisation. Therefore, DSC step measurements 147 

with temperature steps of 1 K were performed in this study. Using a heat-flux DSC in isothermal step 148 

mode, the ambience of PCM (placed inside a crucible) and reference (an empty crucible) is heated up 149 

and cooled down stepwise in given temperature intervals [24]-[27]. The PCM temperature follows the 150 

temperature step of the DSC oven with some time delay. Before the next temperature step can follow, 151 

the measured heat flow signal has to decrease to zero. The temperature resolution of the acquired data 152 

is equal to the step size. The heat flow signal of each step is integrated using a linear baseline and the 153 

cumulative sum is calculated for the determination of enthalpy curves. 154 
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 171 

In a T-History measurement, the PCM is exposed to constant charging / discharging temperatures 172 

instead of stepwise temperature increases or temperature ramps, as it is done in DSC measurements. 173 

The T-History calorimeter at ZAE Bayern can be used for the determination of enthalpy curves of 174 

samples of about 15 ml between 40 °C and 200 °C and was calibrated with indium, electrolytic copper, 175 

and three organic PCM [4]. Further information about the T-History method and technical details of 176 

the applied instrument can be found in literature [4], [26], [29], [30]. 177 

An example for typical temperature-time data measured via T-History is shown in Fig. 2, right. 178 

For the measurement of enthalpy curves of bischofite, the ambient temperature was changed from 179 

80 °C to 125 °C in the case of melting, and from 120 °C to 80 °C in the case of crystallisation. 180 

Different temperature steps are required for heating and cooling due to the supercooling of bischofite 181 

and the fact that the first 15-30 minutes of each heating or cooling segment cannot be evaluated due to 182 

an unstable ambient temperature. 183 

 184 

2.4. Measurements at pilot plant scale 185 

The pilot plant facility used to experimentally test PCM was designed and built at the University 186 

of Lleida [13], [18]. This equipment consists of three main parts: the heating system, the cooling 187 

system, and the storage system (Fig. 3). 188 

 189 



190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

201 

202 

203 

204 

205 

206 

207 

208 

 

 

The

boiler he

process i

is based 

user duri

is based 

at ambie

in zigzag

The

consists 

volume 

of 2.49 m

Pt100 te

tank. In 

was con

amount 

e heating sys

eats up the h

in a real inst

on a 20 kW

ing a dischar

on the cross

ent temperatu

gs, inside wh

e tank used 

of a shell-a

of 154 l (145

m. To have a

emperature s

the figures p

nsidered as th

of energy st

Fig. 3. Pi

stem consists

heat transfer

tallation. HT

Wth air-HTF h

rging proces

s-flow heat e

ure with a flo

hich the HTF

to store the

and-tube heat

5 l of which 

accurate data 

ensors with 

providing th

he PCM tem

tored upon c

ilot plant facilit

s of a 20 kWt

r fluid (HTF

TF flow rates

eat exchange

ss. The AHE

exchanger co

ow rate of 1

F circulates. 

 PCM and t

t exchanger 

can be filled

on the phase

an accuracy

he measured 

mperature. Du

charging or d

9 

ty built at the U

th electrical b

F) acting as 

s between 0.3

er (AHE) wh

E was designe

oncept. The h

800 m3·h-1 th

to realise th

made of sta

d with PCM

e change tem

y of ±0.1 ºC 

data, the ou

ue to this lo

discharging 

University of Lle

boiler supplie

the heating 

3-3 m3·h-1 ca

hich simulate

ed and built 

heat exchang

hrough a set 

he energy ex

ainless steel.

) and houses

mperatures of

are installed

utput of a sen

oss in tempe

the storage t

eida [13]. 

ed by the Pir

energy sour

an be applied

es the energy

at the Unive

ge is carried 

of 50 fins a

xchange betw

 The insulat

s 49 tubes w

f the PCM un

d at different

nsor from th

rature precis

tank can be 

 

robloc Comp

rce during a 

d. The coolin

y consumptio

ersity of Llei

out by circu

and 56 tubes 

ween HTF a

ted tank ves

with an avera

nder investig

nt positions i

he middle of

sion, only th

calculated. T

 

pany. The 

charging 

ng system 

on by the 

ida and it 

ulating air 

arranged 

and PCM 

ssel has a 

ge length 

gation, 19 

nside the 

f the tank 

he overall 

Thus, the 



209 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

 

temperat

other ca

enthalpy

is to ch

temperat

upon re

evaluatio

 

3. Resul

3.1. Temp

To m

from 48 

out to be

inlet tem

cycle is 

oscillatio

electrica

 

ture accuracy

alorimetric i

y-temperature

haracterize th

ture range c

epeated therm

on of measur

lts and discu

mperature-tim

measure the 

°C to 68 °C

e appropriate

mperatures. T

shown in F

on observed

al heater [13]

y of enthalp

nstruments 

e plots can b

he PCM tog

overing the 

mal cycling

rements at pi

ussion 

me data meas

melting and

C and vice ve

e, and for bot

The temperat

Fig. 4 (RT58

d on the HT

. 

py determina

which are o

be determined

gether with 

entire phase

g. Further in

ilot plant sca

sured at pilot

d crystallisati

ersa, respecti

th D-mannito

ture-time da

8 and bisch

TF temperatu

10 

ation at pilot

operated and

d. Instead, th

the storage 

e transition, 

nformation 

ale are given 

t plant scale

ion of RT58

ively. In the 

ol and hydro

ata measured

hofite) and F

ure profile i

  

t plant scale 

d calibrated

he main obje

tank in term

the achieved

on the temp

in literature 

, the tank in

case of bisc

oquinone, 14

d at pilot pla

Fig. 5 (hydro

is due to th

is lower com

in a way 

ctive of pilo

ms of the s

d power outp

perature me

[13]. 

nlet temperat

chofite, 80 °C

5 °C and 187

ant scale for 

oquinone an

he intrinsic c

mpared with

that highly 

ot plant meas

storage capa

tput, and the

easurement 

ture Tin was 

C and 120 °C

7 °C were ap

one heating

nd D-mannit

configuration

 

h the two 

accurate 

urements 

acity in a 

e stability 

and data 

changed 

C turned 

pplied as 

g-cooling 

ol). The 

n of the 

 



228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

 

Fig. 4. Tem

(Tin) and P

 

Fig. 5. Tem

Tank inlet

 

3.2. Com

plots 

In th

scale ar

enthalpy

In the ca

At pilot 

a certain

PCM. T

data poin

If the

changes 

second c

the corre

mperature-time

PCM (TPCM) tem

mperature-time

t (Tin) and PCM

mparison of 

his work, the

re given as

y-temperature

ase of DSC a

plant scale, 

n temperature

herefore, in 

nts for heatin

e thermal con

after first m

cycle of each

esponding en

e data of melting

mperatures are p

e data of melting

M (TPCM) temper

measuremen

e results of th

s enthalpy-t

e plots are th

and T-Histor

the total amo

e range is cal

the enthalpy

ng and two d

nnection betw

melting, the d

h measureme

nthalpy chan

g and crystallisa

plotted with das

g and crystallisa

ratures are plott

nts via DSC, 

he calorimet

temperature 

he only com

ry, the measu

ount of energ

lculated, whi

y-temperatur

data points fo

ween PCM a

data of the f

ent is plotted

ges therein.

11 

ation of RT58 (l

shed and solid l

  

ation of D-man

ted with dashed

T-History, a

tric measure

plots. Due

mmon graphic

ured results a

gy stored / re

ich can be tr

re plots, pilo

or cooling. 

and DSC cru

first cycle di

d and used to

The fact tha

left) and bischo

lines, respective

nnitol (left) and 

d and solid lines

and at pilot p

ements via D

e to the d

cal represent

are given as 

eleased upon

anslated into

ot plant meas

ucible or PCM

iffers from s

o determine 

at the first cy

fite (right) at pi

ely. 

hydroquinone (

s, respectively. 

plant using e

DSC, T-Histo

different eva

tation suitabl

continuous e

n melting or 

o enthalpy sto

surements ar

M and T-Hist

ucceeding cy

a suitable te

ycle needs to 

ilot plant scale. 

(right) at pilot p

enthalpy-tem

ory, and at p

aluation pro

le for these 

enthalpy cur

crystallizatio

ored / releas

re indicated 

tory sample 

ycles. Thus,

emperature r

be disregard

 

Tank inlet 

 

plant scale. 

mperature 

ilot plant 

ocedures, 

methods. 

rves h(T). 

on within 

ed per kg 

with two 

container 

only the 

range and 

ded when 



249 

250 

251 

252 

253 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

264 

265 

266 

267 

 

measurin

stated an

should a

PCM mi

Red 

DSC and

indicate 

respectiv

measure

denoted 

reasonab

for RT58

 

Fig. 6. Ent

line). Red

crystallisat

 

 

ng enthalpy c

nd known in 

also be disre

ight need mo

lines represe

d T-History a

the enthalp

vely. In the 

d at pilot pla

in the labe

ble since the 

8 and bischo

thalpy curves of

d circles and b

tion, respective

curves with D

the case of 

egarded. In th

ore than one c

ent heating a

are plotted w

py changes 

plots, entha

ant scale wer

l of the ent

liquid state 

fite are show

f RT58 (left) an

blue triangles 

ely. 

DSC is know

the T-Histor

he case of m

cycle.  

and blue line

with solid and

measured 

alpy curves m

re shifted to 

thalpy axis. 

can be cons

wn in Fig. 6 a

nd bischofite (rig

indicate the e

12 

wn from liter

ry method. A

measurement

s represent c

d dashed line

at pilot pla

measured vi

a common z

Shifting to 

sidered as ide

and the result

  

ght) measured v

enthalpy chang

rature. Howe

As observed i

ts at pilot pl

cooling curve

es, respective

ant scale up

ia DSC and 

zero point lo

a common 

entical from 

ts for D-man

via DSC in step

ges measured a

ever, this con

in the experi

ant scale, th

es. Enthalpy 

ely. Red circ

pon melting

T-History a

ocated in the 

zero point i

one cycle to

nnitol and hy

mode (solid lin

at pilot plant s

nclusion is no

iments, the f

he stabilizatio

y curves mea

cles and blue

g and crysta

and enthalpy

liquid state,

in the liquid

o another. Th

ydroquinone 

ne) and T-Histo

scale upon me

 

ot as well 

first cycle 

on of the 

asured via 

triangles 

allisation, 

y changes 

 which is 

d state is 

he results 

in Fig. 7.  

 

ry (dashed 

elting and 



268 

269 

270 

271 

272 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

 

Fig. 7. En

T-History 

melting an

 

The e

crystallis

matching

hydroqu

nucleatio

D-manni

pilot pla

observed

The

Enthalpy

upon coo

This add

to the co

of RT5

enthalpy

a reason

nthalpy curves 

(dashed line). 

nd crystallisatio

enthalpy cur

sation behav

g the specif

uinone, a sig

on, the cryst

itol, and hyd

ant scale, a 

d (cf. Fig. 4 a

e enthalpy ch

y curves of h

oling betwee

ditional trans

omparably lo

58 at pilot

y-temperature

able agreeme

of D-mannitol 

Red circles an

on, respectively

rves measure

viour of RT

fications of t

gnificant deg

tallisation ev

droquinone i

further redu

and Fig. 5). T

hange of RT

hydroquinon

en 155 °C an

sition was no

ow enthalpy 

t plant sca

e plots upon

ent. 

(left) and hyd

nd blue triangle

.  

ed via DSC a

T58. Melting

the supplier

gree of supe

volves in a 

in T-History

uction of the

This trend wa

T58 during t

ne upon cool

nd 150 °C (cf

ot observed i

changes dete

ale and inf

melting and

13 

  

droquinone (rig

es indicate the 

and T-Histor

g and crysta

(53–59 °C)

ercooling is 

single tempe

y measureme

e degree of 

as expected f

the crystallis

ling measure

f. Fig. 7, righ

in DSC or pi

ermined at p

fluence of 

d crystallisat

ght) measured v

enthalpy chan

ry indicate a

allisation oc

. In the case

observed in

erature step.

ents is reduc

supercooling

from own ex

sation at pilo

ed via T-His

ht), as descri

ilot plant me

pilot plant sc

the secon

ion measure

via DSC in ste

ges measured a

volume-inde

cur within 

e of bischof

DSC step 

 The superc

ed compared

g compared 

perience and

ot plant scale

story indicat

bed in a prev

easurements 

ale. Except f

d transition

d at differen

ep mode (solid

at pilot plant s

ependent me

a temperatu

fite, D-mann

measuremen

cooling of b

d to DSC re

to T-Histor

d literature [2

e is compara

te a second t

vious public

and might c

for the cryst

n of hydro

nt sample sca

 

 

d line) and 

scale upon 

elting and 

ure range 

nitol, and 

nts. After 

ischofite, 

esults. At 

ry data is 

2], [6]. 

ably low. 

transition 

ation [6]. 

contribute 

tallisation 

oquinone, 

ales show 



 

14 

 

 289 

3.3. Tabular comparison of enthalpy changes in defined temperature ranges 290 

In order to show how difficult an evaluation of measurements under different conditions would 291 

have been without using enthalpy-temperature plots, enthalpy changes upon melting and 292 

crystallization within defined temperature ranges measured at the three scales are compared in Table 3. 293 

 294 

Table 3 295 

Enthalpy changes upon melting hTm and crystallisation hTc within defined temperature ranges Tm and Tc measured via 296 

DSC, T-History, and at pilot plant scale.  297 

 
RT58 Bischofite 

Tm  
(°C)

hTm  
(J·g-1) 

Tc 
(°C)

hTc  
(J·g-1) 

Tm 
(°C)

hTm  
(J·g-1) 

Tc  
(°C)

hTc  
(J·g-1) 

DSC 52-62 167 52-62 162 75-115 228 75-115 227 

T-History 52-62 170 52-62 167 90-115 186 90-115 183 

Pilot plant 48-68 224 48-68 173 82-123 235 83-123 220 

 
D-mannitol Hydroquinone 

Tm  
(°C)

hTm  
(J·g-1) 

Tc 
(°C)

hTc  
(J·g-1) 

Tm 
(°C)

hTm  
(J·g-1) 

Tc  
(°C)

hTc  
(J·g-1) 

DSC 115-165 400 115-165 396 150-180 333 150-180 307 

T-History 131-171 389 131-171 375 160-180 292 160-180 278 

Pilot plant 144-187 428 145-186 409 145-187 314 146-184 295 

 298 

The expectable maximum storage capacity of a PCM in a defined temperature range is equal to 299 

the enthalpy change in that range. Therefore, the enthalpy changes upon melting (hTm) and 300 

crystallisation (hTc) were determined within temperature ranges Tm and Tc, respectively. In the 301 

case of DSC and T-History measurements, temperature ranges were chosen which cover the entire 302 

phase change upon melting and crystallisation according to measured data (cf. Fig. 6 and Fig. 7). At 303 

pilot plant scale, only the overall amount of energy stored upon charging / discharging the storage tank 304 

is calculated enthalpy. Therefore, changes upon melting and crystallisation were evaluated considering 305 

a temperature interval which is approximately the range between the initial and final storage tank inlet 306 

temperatures (cf. Fig. 4 and Fig. 5). In the case of D-mannitol (cf. Fig. 7, left), the enthalpy curve 307 

measured via T-History upon heating was extrapolated to lower temperatures to determine the 308 
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enthalpy change. Thus, due to the different measuring methods and their specific evaluation 309 

procedures, the temperature ranges Tm and Tc applied to calculate hTm and hTc vary 310 

significantly. 311 

Using a tabular comparison as shown in Table 3, it is not clear if the differences in hTm and 312 

hTc between the different sample scales / measuring methods arise from the different temperature 313 

ranges considered for evaluation or from an actual deviation in the measured enthalpy-temperature 314 

data. For example, in the case of bischofite, enthalpy-temperature plots upon melting show a very 315 

good agreement (cf. Fig. 6, right). Contrary, indicated enthalpy changes upon melting, hTm, in Table 316 

3 exhibit a deviation of up to 21% comparing T-History data with measurements at pilot plant scale. 317 

 318 

4. Conclusions 319 

Four PCM from different material classes (RT58, bischofite, D-mannitol, and hydroquinone) were 320 

investigated at three sample scales, namely via DSC, T-History, and at pilot plant scale.  321 

To compare the enthalpy changes measured at different scales and under different conditions, 322 

enthalpy-temperature plots were demonstrated to be advantageous compared with tabular enthalpy 323 

changes within defined temperature ranges. Since the temperature range chosen to calculate the 324 

expectable maximum storage capacity differs from method to method due to their different data 325 

evaluation procedures, the comparison becomes difficult even if the temperature ranges are reported 326 

next to the calculated enthalpy change. It is not clear if possible differences between the different 327 

sample scales / measuring methods arise from the different temperature ranges considered for the 328 

evaluation or from an actual deviation in the measured enthalpy-temperature data. 329 

Except for the crystallisation of RT58 at pilot plant scale and influence of a second transition of 330 

hydroquinone, enthalpy-temperature plots upon melting and crystallisation measured at different 331 

sample scales show a reasonable agreement. However, relying on a tabular comparison of enthalpy 332 

changes within defined temperature ranges, this conclusion cannot be drawn. 333 
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