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Thermal Properties of the Elements

Group 1 Group 18

1 hydrogen | 1.01 2 helium 4.00
14.304 2591 Alkaline earth metals Transition metals Semimetallics Solid elements 5.193 272.2
J/(gK) °C J/(g-K) °C
0.18 H 116.1 0.15 H 5.3

W/(m-K J/ . . . . W/(m-K) e J/
( J Alkali metals Lanthanides Inert gases Liquid elements J
) -253 ) -268.9
°C °C
V/ 0.0001785
0.0000899 .
1s? - 1s?
g/cm3 Nonmetals Actinides / Gaseous elements Group 13 Group 14 Group 15 Group 16 Group 17 g/cm’

3 lithium /‘ 5 boron 7 nitrogen 14.01 8 oxygeéen 16.00 9 fluorine 19.00 10 neon 20.18
3.582 : : 1.026 1.040 -210.0 | 0.918 -218.8 | 0.824 -219.6 | 1.030 -248.6
JgK) Halogens Other metals Radioactive 1(gK) Py 1(gK) o |ingw oc gk o | 1igi0 po
84.70 = 27 5 | S - | 0.026 51.5 | 0.026 13.9 | 0.028 13.4 | 0.049 16.4

W/(m-K) I W/(m-K) D oepo - \W/(m-K) J/g W/(m-K J/g  W/(m-K J/g JW/(m-K) e J/g

56 8.3 . ) -1958| -183 ) 1881 -246.1
-10°¢/K -10°¢/K °C °C °C °C
[Hel2s' 0.534 [He]2s? 2.34 [Hel2s22p?| G: 2.25 g/cm? [He]2s?| 0.0012506 [He]2s?2| 0.00143 [He]2s?| 0.001696 [Hel2s? | 0.000899

g/cm? 2p’ [Hel2s?2p?| D:3.51g/cm? 2p3 g/cm3 2p* g/cm3 2p° g/cm3 2ps g/cm?

1 sodium . 12 26.98 14 silicon 28.09 15 32.07 17 chlorine | 35.45 18 argon 39.95
1.228 . 1.023 0.897 660.3 | 0.705 1410 0.769 44.2 °C] 0.710 115.2 | 0.479 -101.5 | 0.520 -189.3
1(g-K) 1(g-K) 1(gK) °c | Jn(g-K) °c | Ji(g-K) (white) | J/(g-K) oc |ingK °c | Jng-K) °C

1.41 . 156 397.0 148 - 1799.8 53.6 | 0.0089 90.3 0.018 29.7
W/(m-K) a W/(m-K) J/g  |W/(m-K) I Jig J/g  W/(m-K J/g  |W/(m-K) r J/g

71 26 2467 2.53 2355 444.7 . -34 B -185.8

-10°¢/K -10°6/K °C -10°¢/K °C °C °C °C
. 0.968 5 [Nel3s? 2.330 [Nel3s? | 2.67 g/cm3 [Nel3s?2| 0.00321 [Ne]l 3s?| 0.00178
[Nel3s g/cm? [Nel3s Group 10 GI’OUp 11 Group 12 3p? g/cm? 3p? (black) 3p* 3p5 g/cm3 3p°¢ g/cm?

19 potassium . 20 69.72 32 | germanium | 72.61 33 arsenic 74.92 34 78.96 35 bromine 79.90 36 krypton 83.80
0.757 29.8 0.320 938.3 | 0.329 ) 0.321 221 0.226 -7.3 0.248 -157.4
J/(g-K) °C J/(g-K) °C J/(g-K) J/(g-K) °C J/(g-K) °C J/(g-K) °C
102.4 80.0 59.9 508.7 50 326.1 2.04 84.7 0.122 66.2 ]0.00949 19.5

W/(m-K) Jig  [W/(mK) e Jig  W/(m-K) s J/g  JW/(m-K) J/g  JW/(m-K) r Jig  W/(m-K) r J/g

84 2204 5.2 2830 6.0 616 49.27 685 . 59 B -153
-10%/K °C -10°5/K °C -10°6/K °C -106/K °C °C °C
[Ar]ds’ 0.856 [Ar]3d’ [Ar]3d™ [Ar]3d"° [Ar]3d"° 5.72 [Ar]3d™ 4.79 [Ar] 3d9  3.119 [Ar] 3d'Y 0.003749

g/cm? 4s? 4s24p! 4s? 4p? 4s? 4p3 g/cm? 4s2 4p* g/cm3 4s2 4p5 g/cm3 4s24p® g/cm?

37 rubidium . 38 . 39 118.71 51 antimony | 121.75 52 tellurium | 127.60 53 iodine 126.90 54 xenon 131.29
0.363 . 0.301 0.298 0.278 0.25 0.228 231.9 | 0.207 630.6 | 0.202 449.5 | 0.145 113.7 | 0.158 -111.7
1/(gK) 1/(gK) 1/(gK) 1(g+K) 1(gK) 1/(gK) 1/(gK) 1(g+K) 1(gK) 1/(gK) 1/(gK) 1(g+K) 1(g+K) 1/(gK) °c | Ji(gK) oc | gk °c | gk °c | JigK) °C

58.2 . 35.3 60.1 24.3 162.6 2.35 137.1 | 0.449 122.3 ]0.00569 17.5
W/(m-K) W/(m-K) Jg  |W/(mK) Jig  [wi(mK) e Jig  [wi(mK) Jig  |W/(mK) e g

270 2602 11.0 1587 16.8 990 ; 184 R -108
-10°%/K °C | -10%/K °C | -10%/K °C °C °C
[Kr]5s" 1.532 [Kr]5s? |[Kr] 4d° |[Kr] 4d"|  6.697 |[Kr] 4d"° 6.24 |[Kr] 4d"° 4.94 [Kr] 4d"  0.0059

g/cm3 552 g/cm3 5s25p! 5s25p3 5s25p* g/cm3 5s25p° g/cm3 5s525p6 g/cm3

55 cesium lanthanum 72 196.97 80 l' lrI:IH 200.59 81 208.98 84 polonium | 209.98 85 astatine | 209.99 86 radon 222
0.242 . 0.204 0.144 3422 0.137 0.130 1064.2 | 0.140 -38.8 | 0.129 0.129 0.122 2714 ) 254 0.48 302 0.094 -71
1/(g-K) 1/(g-K) (g-K) 1(gK) 1/(gK) 1(gK) 1(g+K) 1(gK) 1(gK) °c | J(gK) °c | gk 1/(gK) 1(g+K) °C oc | gk °c | Ji(g-K) °C

36 . 18.4 . = 63.7 8.34 1.4 53.1 20 286.2 1.7 542.9 10.00364 13.0

W/(m-K) ‘ S W/(m-K) lanthanides W/(m-K) g |wirmx) ig  |wimk) yg  |wimk) Ig

291 19 6.6 182 1564 ) 962 ) 337 ) -61.8
-10°¢/K -10°6/K -10'6/K -10'6/K °C °C °C °C
[Xel6s 1.879 [Xel6s? lanthanides [Xe] 414 [Xe] 4 [Xe] 4f'4 [Xe] 4f*4 [Xe] 4f*4 [Xe] 4f'4 [Xe] 4f' [Xe] 4f'4 [Xe] 4f'4 [Xe] 4f14 . [Xe] 4f14 . [Xe] 4f14 [Xe] 4f4  9.196 [Xe] 4f14 ) [Xe] 4f'4 0.00973

g/cm?3 atomic number: 57-71 5d2 652 5d3 652 5d* 6s? 5d5 652 5d6 652 5d7 652 5d° 6s’ 5d'°6s’ 5d'° 6s2 5d'%65%6p’ 5d°6526p? 5d'°6526p° 5d"°6526p| g/cm3 5d°6s26p? 5d°6526p8) g/cm?
87 francium actinium
0.24
I(g-K)
15 [ = d
W/(m-K) actiniaes
291
-10°¢/K
. 1.870 5 5.5 actinides
[Rnl7s g/cm?3 [Rnl7s g/cm3 atomic number: 89-103
lanthanides
= = . praseo- . . . . . . . . . . . .
ﬁ%%_,? IEE%% *{F E?EE 57 lanthanum | 138.91 58 cerium 140.12 59 dymium 140.91 60 |neodymium| 144.24 61 |promethium| 146.92 62 samarium | 150.36 63 europium | 151.96 64 | gadolinium | 157.25 65 terbium | 158.93 66 | dysprosium | 162.50 67 holmium | 164.93 68 erbium 167.26 69 thulium 168.93 70 ytterbium | 173.04 71 lutetium | 174.97
0.195 920 0.192 798 0.193 931 0.190 1024 0.18 1100 0.197 1072 0.182 826 0.236 1312 0.182 1356 0.173 1407 0.165 1474 ] 0.168 1522 0.160 1545 0.155 824 0.154 1663
1(g+K) °c | 1(gK) °c | 1(gK) oc | g °c | gk °c | 1(gK) °c | 1(gK) °c | Ji(gK) °c | gk °c | 1(gK) °c | Jn(gK) °c | Ji(gK) °c | gk °c | 1(gK) °c | Jn(gK) °C
6 13.5 44.6 1.4 39.0 12.5 48.9 16.5 49.5 17.9 590.1 13.3 57.4 13.9 60.6 10.6 63.9 1.1 67.9 10.7 68.1 16.2 74.0 14.3 119.0 16.8 99.7 34.9 44.3 16.4 106.3
%ﬂ,""‘ —_ = &5 W/(m-K) a J/g  |W/(m-K) e J/g |W/(m-K) r J/g |W/(m-K) J/g JW/(m-K) J/g JW/(m-K) m J/g |W/(m-K) u Jig |W/(m-K) J/g JW/(m-K) J/g JW/(m-K) y J/g  |W/(m-K) o J/g |W/(m-K) r J/g JW/(m-K) m J/g JW/(m-K) J/g  |W/(m-K) u J/g
AN —— =
J:t““ﬁ'i F"']EIH\ 4.9 3457 8.5 3426 4.8 3520 6.7 3100 ) 3000 ) 1803 26 1527 6.4 3250 ) 3230 8.6 2567 ) 2695 9.2 2510 ) 1947 25 1194 ) 3395
-10°6/K °C -10'6/K °C -106/K °C -10°¢/K °C °C °C -10'6/K °C -10°¢/K °C °C -10'6/K °C °C -10°¢/K °C °C -10%/K °C °C
— [Xe] 5d" 6.146 [Xe] 4f 6.689 [Xe] 4f3 6.64 [Xe] 44 7.007 [Xe] 4f> 7.22 [Xe] 4f¢ 7.53 [Xe] 4f7 5.244 [Xe] 47 7.901 [Xe] 4f° 8.219 [Xe] 4f1° 8.551 [Xe] 4" 8.8 [Xe] 412 9.066 [Xe] 4f"3 9.321 [Xe] 4 6.965 [Xe] 4f'4 9.841
j % 4% 6s? g/cm3 5d' 6s? g/cm3 6s2 g/cm3 6s? g/cm3 6s? g/cm3 652 g/cm3 652 g/cm3 5d' 65?2 g/cm3 6s? g/cm3 652 g/cm3 6s2 g/cm3 6s? g/cm3 652 g/cm3 652 g/cm? 5d' 6s2 g/cm3
— s-é- v E / \ =1
BMRER |, o mo s | PARER
R actinides
BB RME
89 actinium | 227.03 920 thorium | 232.04 91 |protactinium| 231.04 92 uranium | 238.03 93 neptunium | 237.05 94 plutonium | 244.06 95 americium 243 96 curium 247.07 97 berkelium 247 98 californium | 251 99 einsteinium | 252 100 fermium | 257.10 ] 101 |mendelevium| 258 102 nobelium 259 103 |lawrencium | 260.11
+/ s
AR ARIRER =1 0.120 1050 | 0.113 1755 | 0.12 1840 | 0.116 1132 ) 640 | 0.13 641 ) 1176 ) 1340 ) 986 ) 950 ) 860 ) 1527 ) ) ) 827 ) 1627
J(g-K) °C J/(g-K) °C J/(g-K) °C J/(g-K) °C °C J/(g-K) °C °C °C °C °C °C °C °C °C
12 62.6 | 54 69.4 | 47 64.9 | 27.6 384 | 6.3 135 | 6.74 116 | 10 59.2 i i i i i ) i i i i ) ) i ) i i
7 W/(m-K) c J/g  |W/(m-K) Jig |W/(m-K) a Jig |W/(m-K) J/g JW/(m-K) p J/g JW/(m-K) u Jig |W/(m-K) Jg S o r
a 3200 4788 4027 4134 3902 3327 2607 3110
IEEI - =] - [} - 0, - 0, - o - o - 0, - 0, - - - - - - - - - - - - - -
FHE B c c c c c c c :
[Rn] 6d" 10.07 [Rn] 6d? 11.724 [Rn] 5f2 15.37 [Rn] 5f3 19.16 [Rn] 5f* 20.25 [Rn] 5f¢ 19.74 [Rn] 57 13.67 [Rn] 5f7 13.51 [Rn] 5f° 14.78 [Rn] 5f1° 15.1 [Rn] 5f"1 13.50 [Rn] 52 B [Rn] 5f'3 ) [Rn] 54 } [Rn] 5f'4 B
7s? g/cm? 72 g/cm? 6d' 75 g/cm? 6d' 752 g/cm? 6d' 752 g/cm? 7 g/cm? 72 g/cm? 6d'7s? g/cm? 752 g/cm? 7 g/cm? 72 g/cm? 78 752 7 6d' 752
REFIE:

NETZSCH-Geratebau GmbH (K UNETZSCH Japan) (&, CTICERE S NBIRDEEMEIC DL TULDHE
AHFRAETO I TORABICEALT—IDEAEZEWVE A,

il SV Leading Thermal Analysis =

BE W T221-0022

= : 2| B4 2| K =p 0. z
Handbook of Chemistry and Physics, 76th Edition, 1995-1996 ?jgllj,%\mt%/ﬁ?ﬁ@m“llz?ﬂzi:ﬂm 9-13 TVPE L
D’ANS LAX . .

Lehrbuch der Anorganischen Chemie, Holleman & Wiberg, de Gruyter Verlag, 1985 E9|-01r$‘453'1a6_2 Fax-045—45ﬁ—2248

Others -mail : netzsch.japan@netzsch.com

www.netzsch.com
Version 3.0 Thermal Properties of the Elements App

NGB - TPofElements - E - 0916 - 500 - LH - Technical specifications are subject to change.



