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490 ffiGH TEMPERATURES 

TABLE I.-TEMPERATURE CONVERSION TABLE. 

(Dr. L. Waldo, in Metallurgical and Chemical Engineering, March, 1910.) 

e o 10 20 30 '° so 60 70 80 90 

---- -- ------
F F F F F F F F F F 

-- -------- ·-- ------
-200 -318 -346 -364 -38, _.,, -418 -436 -454 ........ 
-100 -•4' -I/ii -1'4 -20'J -,,o -,,S -256 -'74 -,o, -310 

- o +:,, +14 - 4 - " -40 - 58 - 76 - 94 -112 -IJO 

o " So 68 86 ... "' 140 •58 176 194 e· F" 

100 m "° , .. "" '" 30, :,,o 33" 356 374 1 L8 
200 ,., 4'° 4'8 446 464 .. , 500 518 s,6 554 ' 3.6 
300 "' 500 6o8 6,6 644 66, 68o "" 716 734 3 5.4 ... "' 770 788 8o6 8I4 "' 86o 878 "' 914 4 7., 
.ioo 93' 950 "' o86 1004 1022 1040 m58 1076 1094 5 9.0 
600 llU n30 "" nlii "" "º' ""' n38 1256 "74 6 10.8 

700 1,0, IJIO 1318 1346 I3Ó4 138, 1400 1418 I4JÓ 1454 7 12.6 

800 1472 1490 15o8 "" I544 "" 158o 15,S 1616 1634 8 14.4 
900 1652 '"º 1688 17o6 1724 1742 1700 1778 "" 1814 • 16.2 

1000 '"' ''"' 1868 ,886 .... 1922 1940 1958 1976 1994 'º 18.0 

1100 20U ,030 ""' - ,o84 :noa ""' ,x38 2156 2174 
1200 "" 2:IIO ""' ,,.,6 ,'64 ,,., '300 2318 ,w '354 
1300 2372 ,,.. ,, .. ,4,6 '444 2462 , ... ,4,S 2516 '534 F" e· 
HOO ,5s, "'º ,s88 ,6o6 "" '642 - "78 ,6g6 ;¡714 1 0,56 

1SOO "" ""' '768 ,¡86 ,804 "'" """ ,858 '876 "'94 , I.Il 

1600 2912 "''° ,048 """ "" 300, 30,0 3038 :,,56 3074 3 I.Ó'/ 

1700 .,., 3110 3128 3146 3164 3182 3,00 :,,,8 3'3Ó 3'54 4 '·" 1800 "'' - 33o8 "" 3344 w, 33"o 3398 3416 3434 5 2.78 

1900 345' 3470 3488 35o6 3524 3542 356o 3578 359' 3614 6 3.33 

2000 3Ó3' :¡650 :¡668 3686 3704 3722 3740 3758 3776 3794 7 3.'9 

2100 3811 38:,, 3848 """ 3884 390' 39,0 3938 3956 3974 8 4.44 
2200 "'' 4010 4028 4046 4o64 4o8, 4100 4118 41:,6 4154 9 5.00 
2300 4172 4190 .po8 4,,6 4'44 4262 4'80 .... 4316 4334 'º 5.56 

:uoo 435' 4370 4388 44o6 44'4 - 4400 4478 "" 4514 n 6.n 
2500 453' 4550 4568 45'6 4Ó04 4622 46,¡o 4658 46'¡6 46<14 " 6.67 
2600 47u 47'" 474' ""' "" ,so, ""' 4'3' 4'56 4'74 I3 7,22 

2700 4'9, 4910 49'8 4946 49'4 4,S, 5000 5018 50:¡6 5054 14 7. 78 
2800 ,.,, 5000 , ... "" SI44 5r62 SI8o 51,S 5:u6 5,34 ,, 8.33 
2900 5252 ,r,70 s,88 53o6 53'4 5342 s,6o 5378 539Ó 54•4 I6 8.'9 

3000 543'! 5450 5468 5486 5504 "" 5540 ss58 5576 5594 I7 9.44 

3100 5612 5630 5648 5666 '"' 5702 57,0 573' 5756 5174 I8 I0.00 

3'00 57<1' SS•• 5828 5846 s864 588, ~ 5918 5936 5954 
3300 597a 5900 6oo8 "'" ""' 6o6, .,,. 6116 6134 

3'00 6152 6I70 6188 6,o6 6224 6242 6'60 6278 6"'6 6314 
asoo 633' 6350 6:,68 63'6 6404 64n 6440 64s8 6476 6494 
3600 6512 6530 6548 65/ii 65'4 66o, 66,o "'" /ii56 ÓÓ'/4 

3700 ""' Ó'¡IO 6728 lii46 6764 6782 68oo 6818 6836 6854 
3800 687, 68oo 6oo8 "'" 6<144 ""' 6o8o .,,. 7016 7034 
3900 7052 7070 7o88 71o6 7124 714' 7,00 7178 719' 7214 

e o 10 20 30 .. so 60 70 80 90 

TABLES 

TABLE II.-MELTING POINTS (C.) OF THE CHEMICAL 
ELEMENTS.' 

(Standard Temperatures are in small capitals.) 

Element. 

Helium . . . . 

Hydrogen ............ .. ... . 
Neon ........ . 
Oxygen ..... . 
Fluorine ..... . 
Nitrogen ... . 
Argon .. . 
Krypton ... . 
Xenon ..... . 
Chlorine .... . 
MERCURY 
Bromine .... . 
C.esium .... . 
Gallium .... . 
Rubidium ...... . 
Phosphorus .. . 
PorASSIUM . 
Sodium .. . 
lodine .... . 
Sulphur ............. . . . 
Indium ............... . 
Lithium .. . 

Melting point. 

<-269? 

- 259 · 
- 253? 
-230? 
-223 
-2ro.5 
-188 
-16g 
-140 
-101.5 

-38.7±0.5 
-7.3 

26 
30.1 

38 
44. I 

62.3±0.2 
97 ,5::t:::1.o 
II4±1 

II3.5 to n9.5 
154.5±0.5 

186 

Remarks. 

l B. P. He- -268.5. 
Kamerlingh-Onnes. 
Travers-Jaquerod. 

Range -227 to -235. 
Moissan-Dewar. 
Fischer-Alt. 
Ramsay-Travers. 
Ramsay-Travers. 
Ramsay-Travers. 
Johnson-Mclntosh. 

Range-7.5 to -7.0 . 
Range 25.3 to 26.5. 
Lecoq-Boisbaudran. 
Range 37.8 to 38.5. 
Hulett. 

Various forms. 

Kahlbaum. 

491 

Selenium ............ . 
TIN ...... . 

217 to 220 
231 .9±0.2 

270 

Various forms. Saunders~ 

Bismuth .. . 
Thallium. 
CAOMIUM. 
LEAD ...... . 
Zrnc ...... . 
Tellurium .. . 

Arsenic ......... . 

ANTIMONY ..•... 

Cerium ....... . 
Magnesium .. . 
ALUMINIUM .. . 

Calcium ..... . 
Lanthanum .. . 
Strontium .................. . 
Neodymium ................ . 
Barium ........... . 
Germanium .......... ....... . 
Praseodymium .. ............ . 
SJLVER ..••........••......... 
Radium .. ........ . .......... . 
GoLD ........ . 

302±1 
321 .0=1:::0. 2 
327.4±0.4 
419.4±0.3 

451=1:::1 

l 500? 
850 

630=1:::r 
635 

650=1:::2 
658=1:::r 
Bo5*5 
8IO? 

>Ca,<Ba? 
840? 
850 
<Ag 
940? 

96I±2 
6oo to 1200? 

10Ó3*3 

Range 267.5 to 271.5 . 

Range 320.0 to 321.7. 

Range 418.2 to 419.4. 

Guntz-Broniewski. 
Jolibois. 
''Kahlbaum '' purityonly. 

Muthmann-Weiss. 

Muthmann-Weiss. 
Guntz. 
Winkler. 
Muthmann-Weiss. 

Unknown. 

' G. K. Burgess, Jl. Wash. Acad. Sci., 1, p. 16, 19u. 
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MELTING POINTS (C.) OF THE CHEMICAL ELEMENTS. (Conl'á.) 

Element. Melting point. Remarks. 

CoPPER. 1o83::1:::3 
Manganese .... 1225:.t:15 

Unknown. Yttrium .... 1000 to 1400? 

Samarium ... 1300 to 1400 Muthmann-Weiss. 
.Scandium ... 1000 to 1400? Unknown. 
Silicon ....... 1420::1::_15 

Day-Sosman=1452. NICKEL ..... : 1450±10 

Cobalt ...... 1490 Day-Sosman. 
Chromium ... 1505±15 
!RON ........ 1520±15 

Day-Sosman=1549. PALLADIUM .... 1550*15 , 
Zirconium ... >Silicon Troost. 
Thorium ...... >1700, <Pt Wartenberg. 
Vanadium .... 1730±30 
PLATINUM, .... 1755±20 Waidner-Burgess=1753. 
Beryllium .... >r8oo Parsons. 
Ytterbium .... IÓOO to 2000? Unknown. 

Titanium ....... .... ........ { 2200 to 2400? Weiss-Kaiser. 
18oo to 1850 Hunter. 

Rhodium .............. .... 1920? Range 1907 to 1970. 
Ruthenium ... . . . . . ' . . . >1950 Joly. 
Niobium ...... 2200? v. Bolton=1950. 
Boron ...... 2200 to 2500 Weintraub. 
Iridium ..... 2300? Range 2100 to 2350. 
Uranium .... near Mo Moissan. 
Molybdenum ........... 2500? Range 2uo to >2500. 
Osmium .......... 2700? Waidner-Burgess. 
Tantalum ........... 2850 Waidner-Burgess= 2910. 

1'UNGSTEN ............. ,. ••••. 3000::t:100 ¡ Range 2575 to 3250. 
Waidner-Burgess= .308o. 

Carbon ............... ? Unknown. 

TABLES 493 

TABLE III.-BOILING POINT OF WATER. 

Temperature Centigrade; Barometer in mm. of Mercury. 

mm. o 1 ' 3 4 5 6 7 8 9 

-- ---- --- ------ -- ---

730 ,S.88o 98.918 98.956 98.994 99.032 "·""' 99,107 99.145 99.183 99-2~ 
740 99,258 99-295 99,333 99,370 99,407 99-445 99.482 99.519 99.557 99,594 
750 99.631 99.668 99,705 99.742 99- 779 99.816 99,853 99."9<> 99,926 99-9Ó3 
-;6o 100.000 100.037 100.073 100.110 100.146 100.183 100.219 100.256 100.292 100,327 

TABLE IV.-BOILI'-rG POINT OF SULPHUR. 

Temperature Centigrade; Barometer in mm. of Mercury. 

mm. o 1 ' 3 4 5 6 7 8 9 

-------
730 442.00 442.09 442. 18 442.27 442-JÓ 442.45 442,53 442,62 442- 71 w.So 
740 

..,_._, 442.98 443,07 443. 16 443.25 443-34 «.J.43 443.52 443,61 443-"' 
750 443-79 443.88 443,97 444.o6 444,15 444.24 444-34 444.43 444,52 444.61 
76o 444.70 444- 79 444,88 444-97 445.oó 445,15 445,25 445,34 445.43 445.52 

This table is based on the assumption that the normal boiling point of sulphur 
is ·444.70. The other temperatures are computed by Holborn and Henning's 
formula. 

TABLE V.-RESISTANCE THERMOMETER SCALE 
(CENTIGRADE). 

Values of Temperature Centigrade (t) in Terms of Platinum Temperatures 
(PI) for Thermometers witb ó = 1.500. 

Differ- Differ- Differ- Differ-
;, ' ence [or ;t ' ence for PI ' ence for ;, ' ence fer 

1° pt. 1° pt. 1° pi. 1° Pt. 
------- ---- --

o 0.000 0.985 '"' 255.99 ,.o66 500 534.S, 1.170 750 844,,6 1.313 
10 9.867 o.,SS 2Óo 266.67 uno 510 546.62 1.175 76o 857.42 1.319 ., 19. 762 0,991 270 277,'38 I.(>73 "° 558.40 1.1&> 770 870.65 1.:,26 
JO 29,687 0,994 "° 288.13 I.C1'17 530 570,22 1.185 78o 883.95 1.333 
40 Jl).641 0.997 290 298.92 I.o81 540 582.10 1.190 790 ._,, -3' 1.340 
So 49,625 LOOO 300 JO(). 75 1.""4 550 594.03 1.195 8oo 910. 76 J,347 
6o 59,639 1.003 3,0 320.61 1.o88 56o 6o6.oo l.200 Sio 924.28 1.355 
70 69.683 l.oo6 320 331.51 1.092 510 618.03 1.205 820 937.87 l.3Ó3 
So 79,758 1.009 J30 342,46 ,.o,6 s8o 630.11 1,210 8Jo 951.54 1.370 
00 89,863 1.012 340 353,44 l.100 g: 642,24 1.216 "º 

,.,_,. 
1.378 

,oo 100.00 1.015 350 364.46 1.104 654,43 I.222 850 979.10 1.3'6 
uo no.17 I .018 ;¡6o 375.52 I.lo8 6IO 666.67 1.227 86o 993,01 l.394 

"º 120.37 l.021 370 .]86. 62 I.IU ""' 678.97 l.2J2 870 1007.00 1.403 

'"' 130.6o 1.024 J8o 397, 76 I.II6 630 691.32 1.2'38 88o 1021.07 1.4u 

'"' 140.86 '·"" 300 4o8.95 1.120 640 703,73 1.244 8oo IOJS.23 l.4'0 
150 151. 16 l,031 400 420,18 1.125 650 716.~ 1.250 900 1049,47 r.428 

'"" 161.49 1.034 410 431.45 1.129 66o 728. 73 1.256 ''º 1o63,&> 1,437 
170 171.8.5 1,038 420 442- 77 1.134 /t¡o 741.32 1.261 920 1078.21 1.445 
18o 182.25 1.041 430 454.13 1.138 68o 753,97 [. 26-¡ 930 1092. 71 1.455 ,oo 192.68 1.044 440 465,53 1.142 Ó\)O ,r;,.6) 1.274 940 1107,31 t.464 
,00 203,14 '-""' 4So 476.97 1.146 700 779-44 '-"° ~ 

1122.00 1.474 

"º 213.64 1.052 46o 488.46 1.151 710 792.27 1.286 IIJÓ,79 1.484 ,., 224.18 1.055 470 500,00 1.156 720 &>5.17 1,293 970 1151.61) 1.494 
230 234. 75 1.058 48o 5n.58 l.lÓO 730 818.13 1.299 oSo 1166.68 1.503 

"" 245,35 Lo62 400 523.21 1.165 740 831.16 1.JOÓ 900 n81.76 1.513 ,.. 255.99 Lo66 500 534,89 I. 170 750 
""· 26 

1,313 1000 n96.95 1.524 
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TABLE VJ.-RESISTANCE THERMOMETER SCALE (FAHR.). 
ó =1.50. 

Platinum Gas scale Platinum Gas sea.le Platinum Gas scale Platinum Gas scale 
tempera- tempera- tempera• tempera- tempera- tempera- tempera- tempera-

'"""· tures. tures. tures. tures. t,re;. tures. t,re;. 
o 0.56 510 522. 7 1040 II22.8 1570 1So5.5 

10 10.35 520 533.4 1050 II34.8 1580 1819.4 
20 20, 19 530 544.2 ro6o II46.9 1590 r833. 4 
30 30.03 540 554.9 1070 H58.9 16oo 18.¡7 .4 
32 32.0 550 565.7 108o 1171.0 1610 1861.6 
40 39.9 56o 576.5 r090 n83.1 1620 r875 .6 
50 49.8 570 587.3 IIOO n95.3 1630 r889.9 
6o 59.7 58o 598. 2 '"º 1207.5 1640 I904. I 
70 69.5 590 009.1 II20 12r9.7 1650 1918.3 
So 79.5 6oo 620.0 IIJO 1232.0 1660 1932-5 
90 Sg.4 6ro 630.9 II40 1244.3 1670 1946.8 

IOO 99.4 620 64r.8 IISO r,56.6 r68o 1961. 2 
IIO r09.3 630 652.8 n6o· 1270.0 1690 r975. 7 
"º 119.3 640 663.8 1170 1281 -3 1700 1990.2 
r30 129.3 650 674.8 n8o r,93. 7 1710 2004. 7 
140 r39.4 66o 685.8 lI90 IJOÓ. I 1720 2019.3 
150 149.4 670 696.9 1200 1318.7 1730 2034.0 
lÓO 159.4 68o 707.9 1210 IJJI. I 1740 2048. 7 
170 169.5 690 719.0 1220 1343.7 1750 2o63.4 
18o 179.6 700 730.1 1230 1356.3 176o 2078. 2 

190 189.7 ¡ro 741.3 1240 1368.9 1770 20C)J. I 
200 199.8 720 752.5 1250 1381. 5 1780 2ro8.o 
210 209-9 730 763.6 r,6o 1394.2 1790 2123.0 
212 212.0 740 774.8 1270 14o6.9 18oo 2138.0 
"º 220.I 75° 786.0 r,8o 1419.6 1810 2153. I 
230 230.3 760 797.3 1290 1432 -4 1820 2168.3 
240 240.5 770 808.6 1300 1445.2 1830 2183.5 
250 250.7 78o 8r9.9 1310 1458. I 1840 m¡8.7 
26o 26o.9 790 831.2 1320 1471.0 1850 2213.0 
270 271. 2 8oo 8.¡2 .6 1330 1483 .9 1860 2229.4 
28o 281.4 810 854 .0 1340 1496.8 1870 2244,9 
290 291.7 820 865.4 1350 1509.8 188o 226o.4 
300 302.0 830 876.8 136o 1522. 9 1890 2276.0 
310 312 .3 840 888.3 1370 1535. 9 1900 2291 .6 
320 322.7 850 899.7 1380 1549.1 1910 2307 .3 
33o 333.o 86o 911.2 1390 1562.1 1920 2323.0 
340 343.4 870 922.7 1400 1575.3 1930 2338.9 
35° 353.8 88o 934.3 1410 1588.5 1940 2354.8 
36o 364.2 890 945.9 1420 IÓOI. 8 1950 2370.8 
370 374.6 900 957.5 1430 1615. 1 196o 2386.8 
38o 385. l 910 969.1 1440 1628.4 1970 2402 .9 
390 395.6 920 98o.8 1450 1641.8 198o 2419.0 
400 4o6.1 93º 992-5 1460 1655. 2 1990 2435.3 
410 416.6 940 1004.2 1470 1668.7 2000 2451.6 
420 427.1 95° 1015.9 1480 1682.2 2010 2468.0 
430 437 .6 960 1027.7 1490 1695.7 2020 2484.4 
440 448.2 970 1o39.5 1500 1709.3 2030 2500.8 
450 458.8 98o 1051. 3 1510 1722.9 2040 2517-5 
460 469.4 990 1o63.1 1520 1736.6 2050 2534- 2 
470 480.0 1000 1075.0 1530 1750.3 2o6o 2551.0 
48o 490.6 1010 1086.9 1540 1764.0 .. .... . . . . . . . . . 
490 501.3 1020 1098.8 1550 1777.8 ........ . . . .. .... 
500 512.0 1030 1110.8 1560 1791.6 ..... ... . ........ 
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TABLE VII.-AUXILIARY TO TABLES V AND VI. 

Corrections to I for srnall changes ín &. 

Centigrade scale. Fahrenheit scale. 

Al for ál for At for Alfar 
Ali= 0.0I. A&= o.ot. A& ==0.01. á& =0.01. 

--
50 -0.002 55° +o.¡47 100 -0.003 IIOO +o.53 

100 .000 6oo .300 200 .000 I200 .64 
150 + .oo8 650 .357 300 + .014 1300 . 76 
200 .020 700 .420 400 .038 1400 .90 
250 .037 750 .487 500 .07 1500 1.05 
300 .o6o 800 .560 600 .Ir lÓOO l. 23 
35° .o87 850 .637 700 . 18 1700 1.38 
400 .120 900 .720 800 .25 1800 1.56 
450 .157 95° .8o7 900 .33 r900 1.73 
500 .200 1000 .900 1000 .42 2000 I -95 

Computations of l from pt are made by Table V, as if the thermometer had ó = 
1.50. The above conections (a t) are then applied to the computed values of t 
for the val u e of ó proper to the thermometer. 

Example. Let pt = 470.00, whence t = 500.00º C. by Table V. If ó = 1.52, 
the corrected value of t is 500.40° C. by Table VII. 

TABLE VIII.-TEMPERATURE CORRECTIONS FOR PLATINUM 
OF DIFFERENT ! . 

[Thermometer calibrated by Callendar method, ice, steam, and S. B. P.] 

Correction ín º C. for values of li given below. 
Tem,r;rature c. 

1.525 l.550 1.575 I.6oo 1.650 1.700 r.8oo I.,m 

-- ------ --- ------ ---

200 +0.02 +0.05 + 0.08 + 0.10 + 0.14 + 0.16 + 0.20 + 0.21 
300 + .02 + .05 + .o8 + .Ir + . 19 + .27 + .45 + .55 
400 .00 .00 + .01 + .03 + .08 + .14+ . 29 + .37 
500 - .02 - .05 - .09 - .II - . 18 - . 24 - .39 - .57 
6oo - .09 - . 18 - .30 - .40 - .62 - .88 - r.42 - 1.96 
700 - .33 - . 70 - 1 .03 - 1.32 - 1.78 - 2.2 - 2.9 - 3.5 
8oo - .90 -1 65 - 2.24 - 2.7 - 3.6 - 4.4 - 5.8 - 7. l 
900 -1.90 -3. I - 4.0 - 4-9 - 6.5 - 8.1 -10.8 - 13.5 

1000 -3.3 -5 2 - 6.8 - 8.2 -10.7 -13.1 -17 .l -20.8 
IIOO -5.5 -8 l -10.3 -12.2 - 15 . 7 -18.7 -24.3 -29.1 

The above table applies only when the value of ó is that given by using the 
S. B. P. as third calibration point of a resistance thermometer. 



TABLE IX.-TRANSFORMATION TABLE FOR ABSORPTION COEFFICIENTS. 

Values of A' corresponding to e' from values of A corresponding to c. 

~ 
I4,200 14,200 14,200 14,200 14,200 14,300 14,300 '4,300 14,300 14,400 14,400 14,400 14,500 14,,500 14,ÓOO 

to to' to to to to to to to to to to to to to 
14 ,JOO 14,400 14,500 14,ÓOO 14,700 14,400 14,500 14,óoo 14,700 14,500 14,óoo 14,700 14,ÓOO 14,700 14,700 

--- --- --- --- --- --- --- ---

.05 .049 .049 .048 .048 .047 .049 .049 .048 .048 .049 .049 .048 .049 .049 .049 

. l .098 .097 .095 -094 .092 .098 .097 .095 .094 .098 .097 .095 .098 .097 .098 

.2 , 19 . 19 , 19 . 18 . 18 .19 ,19 .19 . 18 . 19 .19 . 19 , 19 .19 . 19 

.3 .29 .29 . 28 ,27 . 27 .29 .29 . 28 ,27 ,29 .29 .28 .29 .29 .29 
,4 .39 .38 .37 .36 .35 .39 .38 .37 .36 . 39 .38 .37 .39 ,38 .39 
.5 ,49 .48 .46 ,45 ,44 .49 .48 .46 ,45 ,49 ,48 . 46 ,49 .48 -49 
,6 .59 .57 -54 .53 , 52 .59 ,57 -54 .53 .59 .57 ,54 .59 -57 .59 
,7 .68 .66 .64 .62 .6o .68 .66 .64 .62 .68 .66 ,64 .68 .66 .68 
.8 .77 · 75 .73 . 70 . 69 · 77 · 75 · 73 .70 , 77 .75 -73 . 77 .75 . 77 
.9 .87 .84 .82 .79 , 77 .87 .84 .82 -79 .87 .84 .82 .87 .84 .87 

Table based on equation: efe' log A = log A', for use with Wien's law, p . :251, to reduce observat ions to common value of c2. 
Example. An observer has taken c2 = 1:4,:200 in Eq. 111, p. 251; it is desired to reduce his results to e,= 14,500. If A observed 

was 0.50 the corrected value of A' is p.46 from the table. 
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