%ﬂtﬁmﬁﬁvm_w(wﬂ

w1T%& B3 oM kMo ¥ % 1S5 A

J5 H

Fik koML BHRBMEICHT 'S
® OB R =

SRMEI O —F 0 — % BFNLESM. BA, Tax bk (Alkylation)-—D%EiE
LAt T D A « DRSS BNV EARET L 20 TKE" BIRMIRER L
FTEH2OTERRSEE s 10mm. BUTFAELEFEETHOTE, BHIC L 2FMENSHEEER
EANDLES DD, TORT 10mm. DRNGHbT, FET 2 ERMDOAMBMOEIYERT
B EFHC I BFEOVIERNC D 2H 05°C CHE T b DAZ2H TR TILLERIC
HHLALNZTHE 5.

EESES AT 2 ERh D IEERNC X 29 HPT I ko 2 Ria R 19k

e,
qp

Rrp o EIRRIC X 2B P @ mm. Heg. AT H 5. DR BT 2 EH0%
{bRFc N L, il —H oAk 24l m L3 5 sshnz AERXONIM AR Y b ROAE L
FeDTHS.

FHLOH—IWCN TERITRIAKEZ ST L2 I ROF ML £ DME & ik~ [
MICENOEBRZ ST L OB AR LE~Z. @R INAN OB E $7T, =
¥, FHE RRESEAUESHTAENLE o c A TRF ZMIc <D T &icT

B

=0.0345+0.00011 t,, 1)

B4 F—-XOBRBLRLAKEICHT S dt/dP"
SARIER X b,

().~ (Z% &)

- KﬁﬁuwﬁﬁﬁfﬁmﬂmiD#TuiDEE%%&@&U HOBFISEC EHOT L X+

1) 8. Goldwasser and . 8. Taylor. [ du. Chems. Soc.. 81, 1756 (1939); G43, S M, Ak, B,
TAg{bsis, 44, GRO (ll" 16).

I} R. Negishi and C. Tsobe, B, Chem. Soc. Japan, 18, 978 (1941); 144, &5, FIALR@rE. 63,
396 (1317).

OERI R (QaP), 2L F R EANICT B0 b 2 RS

TEEOT00 mo TIg. L L IVERNYITEL TO0=80 mm. LA I T S LAS

3) W O—REBEIC Bull. Chem. Sec. Japan, 17, 477 (1942) (28EH L 1-.

= __-:;

e R =
SR ER e it = -
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e S, P, T RV BERCEZRRTSHS.
kic Zit & b Clapeyron-Clausius

4L

TWg=V) - @

dP/dT =

REHCELLD. HORNICR TEAEMLS L CHE Vi OfilrERIc Vg ORGSR
b BEEcTEE LA L 2088 bERTbOTHD T

#HINE WD LOT, 4, T. Vi, B Vg ssiEmiind dT/dP diERHTR® Sl 3.
MLELH Ly dEmIToR BRSOz 2HKL LTHER LA BEcENAE L
DLEDTHL 5. ZOHAKFELLOL LTH I AR EHTEHAELZZLDLE S, TOD
HAMEPLESHER LML L 5 2vwaB~g i, filifEon {, ToME—0HAR MR L
THIMARBRRFBFLEEALLTHCH D, ARNITIIGMICIE P=T60 mm. iT TS dT/dP
(i AP IR L6 LOTH 53, T60 mm. X b +£10 mm, OB E LT L1
WhhEFEESLDOTHD, £0mm EHLTEZ~PFIX'ORTH(HBRTNZIOTH
3. @Y 10mm. OFLICHT S d/dP G 2 FEREIEi 0.00045 TH Y, 50 nm. i
LTt 00024 CTHAH. it White & Rose, Jr, #i4 V7T r A~ v v difdP (T3
LCHE~FeimmE 0002 oW OTHS.

* SRS, L HoZRLANTEICERERRICEY, REME p 248 P 2y L 3 ma BT
ENEE o M2 5 MMz R,

faSy . ) PN
av), €»2: % (Gr),~MHT e
RS ORERINI FoRRKHEe Y BN THAERLZSINEEL LT 220TH B,

W Bk oo 21k 43

dicd. MEiE~T

() av

dP
AL=T3L  (ve_
4 IT (Vg—V))

dP Jl.

Xit aT o TVe=vy

e Z BRI RTH B

4) D. B. Brooks, J. Research NAS, 21, 847 (1940); E. R. Smith, #did, 26, 129 (1941).
5) J. D. White #& T. W. Rose, Jr., /. Resarch NBS, 21, 151 (1938). Kt L0 RIAKDRER
2y 0.0507 20,0020 7z 3 4 0.0507£0.0002 202 BB LG22,
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Table I.
The Change in dip/dP with Pressure.
dtjdP (°C/mm. Hg.)*
Pressura
0 a H 2‘ a , 4 a- !
(mm.) Benzene m:,ll;‘yﬁ;l:‘li'lme J-ethylpentane metl:!yl-;etnetl;ne n-heptane iso-octane
700 0.04356 0.0478 0.0478 0.0527 0.0478 0.0496
760%* 0.0497 0.0449 0.0448 0.0494 0.0448 0.0465
300 0.0411 0.0431 0.0430 0.0474 0.0430 0.0447
" Cﬁ;:?ngf,,,, 0.00045 0.00047 0.00048 0.00052 0.00045 0.00049
oClomanwes|  0.0023 0.0024 0.0024 0.0026 0.0024 0.0025

* Caleulated from originally given dP/dT.
** Some of the values differ from those given in other Tables due to the fact that differant empirical
equations have been used lo ealenlate dP/dT.

**+* Calculated for the pressure range, 700 to 800 mm. [g.

Tioaton DOFFFRELBMT BT Lick b, Clapeyron-Clausiuvs %3 LLTFICifi~ 2 n ¢ Mg & 7t
2THHL .
Clapeyron-Clausius R, 7T i~5% &,

dP _ P4l
9T TR @

s RAENEEHE. L. P BT df3 XL ARrmBFMLIBELL 4L 138
[ECEFER TS ). HEDRERRABORICHEL TR LES2 Lo L, P 24T 760
mm. fERICH DL E—E s RM2hbsTohbil, TtoRD

dT/dP=KT, )
s, Ty REBEEOHIBHTLS. KL, MRS v, <BILT,

diy /dP=K (273.1+¢,) =K'+ Kt,

AL, ZREIRLAMOVOLE S, HUHTE 1 KM 2BESAZLOTE
DhERL, XBNCRBTO7cb DL HE LY 5. B33 B HoRbikEo di/dP (5
R ETH dP/AT) ic$H4 % Lamb & Roper® O 548 RCHISIERE Briih s, HEEpgm
1% Clapeyron-Clausius A HaiAdLieds, IEH 11 2R N4 & Bl —FT s iEE
BTN DPNATHD. RELEXOARA L OER AL S 3METH 5.

6) A. B. Lamb and E. E. Roper, /. Awe. Chem. Sov., 62, 506 (1940).
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“able IT.
A Comparison of Several Empirical Equations for Calculation the Changes in
the Boiling Points with Small Pressure of Some HHydrocarbons.
. . L | B P oc | aapre 25 Deviation in dP/AT (Calc’d.—Found)
Hydrocarbons ormula | re0 mmd(°Cloum.) o (1) | £58) | Eq.(7) | Ba. 6) | Eq. (9
n-alkarnes
Methane CH, —161.43 | 0.0165 | —2.6 16.5 43 | =35 | —01
Ethane CoH, —88.6¢ | 00244 | —1.1 5.6 24 | =05 | —09
Propane C3H, —492.12 0,0299 | —0.1 3.0 3.0 0.4 0.2
Butane CylTy, —063 | 0.0241 [ —0.8 —-{0.1 1.7 | —0.5 —0.3
Pentane Csty 36.11 0.0388 0.9 02 ! 39 L4 1.6
Hezane CeHoy 68.74 | 0.0421 o0 | —19 2.0 0.4 0.8
Heptane C,H 4 98.36 | 0.0447 [ —13 | —4.0 04 | —08 | —03
Octane Gl 12566 | 00482 [ —0.2 | —3.5 1.4 0.8 1.1
Branched-chain albanes
2-methylpropane C,H, —12.10 0.0337 1.5 5.8 4.1 9 —0.1
2, 2~dimethylpropane CiH,e 946 | 0.0763 1.9 2.3 46 24 0.4
2-methylbutane CsH,e 2795 0.0380 1.1 They 3.5 1.6 —0.4
2, 3-dimethylbutane CeH,, 57.99 | 0.0414 14 | —0.2 0.8 1.9 | =01
9, 9, 4&-trimethylpentanc CgH g 99,23 0.0463 2.4 —0.4 .2 29 1.0
8, 5-dimethylhexane CeH,, 109.20 | 0.0466 0.1 | —28 | 15 06 | —1.3
2, 6~cimethyloctane CyoHls 16854 | 00521 | 04 | —37 | 17 09 | —08
n-alkenes
Ethene C.11, —103.81 0.0226 | —2.2 6.4 07 | —11 0.4
Propene C,H, —47.66 | 00201 | —0.5 2.9 25 | —o01 0.5
1-hutene C,U, —630 | 00338 | —0.1 0.9 2.5 0.3 0.1
Trans-2-butene C,Hy 091 | 0.0330 1.0 1.8 ! 37 1.5 L2
Cis—2-butene C,1, 353 | 00330 | —29 | —23 | —04 | —24 | =07
1-heplene C.H,, 9378 | 0.0459 24 [ —01 44 3.0 L2
Branched-chain alkeres
2-methylpropenc G, —7.13 | 0.0344 2.1 3.8 49 2.6 2.5
2-methyl-2-butene CsHy, 3843 | 0.0359 4 | —0s | 27 0.9 .0
Dienas
Fropadiene C.H, —3364 | 0.0300 | —2.7 | —p.2 02 | —08 | —0.3
1, 3-butadiene C,H, —451 | 0.0340 0.0 0.9 2.6 0.4 1.0
1, 4-pentadiene C;HL, 26.06 | 0.0376 0.4 0.1 0.9 09 | —04
S-methyl-1, 3-butadiene G5 34.08 0.0352 | —0.2 —0.8 2.1 0.3 0.6
n=allynes
Ethyne Calls —85.22 | 0.0229 | —95 | —2, -52 | =80 | —10
Fropyne Cal1, —923.91 0.0299% | =T7.0 —4.7 —3.9 —8.2 —-2.1
1-butyne ~ C,iT, 9.05 | 0.0358 0.7 1.0 | —3.2 1.1 3.0
2-butyne CyH, 2711 0.0363 | —3.3 —38 | —09 —28 —1.0
Miscellanecus |
1-buten-3-yne C,LL, 311 | 0.0338 | —341 —-3.1 | —12 | =32 e
1, 3-butadiyne Cylls a7y | 00351 | =15 | —1.2 J 1.0 | —1.0 —
Cycloxane Call,e 80,74 0.0438 1.0 —12 30 1.3 —
1. 5-hexadien-3-yne C,lL, 8250 | 00435 | —04 | —27 15 0.1 .
Means of Values for all Hydrocarbons 1.7 2.5 ’ a5 1.7 ! 0.9

* For names, sce G. Egloff, © Physical Constants of 1Iydrecarbons,” Reinhold, Publish. Corp., N Y.,

(1939—1940).

**  (aleulated from dP/dT.
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Lamb % Roper® it kO BRE EIRXNEFHT 5440) v Clapeyron-Clavsivs R &
Trouton O & ¥F&E LT

760 % 20.85

(@P/dT)r, = —FT,

Hix dry,/d P=0.03425+0,000125 1, 6)

pEF. HSERE IR TIRES SR AFEOTEMA 5 2085 & Trouton fiig s 5
gLTHA, AN rEFThEE1EL 25, B b E5ED Trouton ﬁﬁ%&fﬂﬂf%, A%

<
g
s

th

oo

£

£ i = s

T 0.0400 Equ.tion (1)

g s . )

— iF emm— [“,-ijn‘:[(ll'. o

E e Lipreting ol

L

5 §é7—1umem

0.0200 I~

- 100 1] 100 200 300
Boiling poiat (°C)
Fig. 1.

Are /AP ORI W2 N ML DERZEEEEGRCATALEDT LRTHE. T
NIRFEX (RAEFIR) OB SN RELT2BEDED LOIENTENE L5
LTh3.

fel, i 1 Rl & %I X (AT S, ZNEIEEIZ L 5 Touon il ® k3
WIT ARLPEFRA®

* Trouton BN FOFIU TR RS FIEE(OIELICL VB LLTHE Z L°C, & ( & ([E—
MELIBYD LD | VERBNO LR F—3 IR IATHS. PAEMISLTHRLAKLTY
itz & teotx Hildebrand M & WAL TAH S LD TS 3 (J. L Hildebrand, Solubility, Reinhold
Publish. Corp.,, N. Y., 102 (1936)).
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(dP/dT)y, = 2824 10810 Th 'giiw Tu 568 @

FhiERc DT LT, PR CBHEETI2HE T OB B~ O ITFE— RN,

(AR/AT) g,

3461 log ,, Th
Sl )

[ G <
1,6 7, 8 RXROIEFEE*L Lamb % Roper® DR

(@P/dT)y, = ag—E e Lo, )

OIEMEEL T HEL TE2, F1LOBKOMCRLTED. a B by BR{LAEDOME
ORHLTEHTLD. TOMHKIZISFRILKSE 31 Hic AArIC & CBA T Dhs R
AR L LTRIEAEDHBRERCET 2B EV 2T LR EAAFHTSS. TOEMEI
HEORBELSLOT, HEOMH “M2#4£ (Miscellaneows) ” 2 ft&icH L TAME
EHTHI V.

BIRREL 6 8RARFINEBOF - ¥ RTHRTHE. BIEOHLEEFFIVEL

Table IIL7?

The Correction Factor: for the Beiling Points for Small Changes in Pressure.

B. P. at 760 mm. (g, Currection laclor ‘ B P oat 760 mm. g, Correction factor
(°C) ("C[mm.) i (°C) (E’C/mm-)
—100 0.023 . 200 0.056
—a0 0.0zy 250 0.061
0 ©0.035 ‘ 300 0.065
50 0.040 i 350 0.069
100 0.046 400 0.073
150 0.051

The correction factars can be regarded as accurate over a pressure range T60250 mm. IIg. (Ref. 7).

b5 dy/dP offizx LEFELA. R Ceadhic #l4 5%k » B-ove du/dP i b 4@z -h Elivc
FEGRLTED. THRBFEHFOWNE ENRHEC - L THIIERTTHRDTHD L
e, HoSLOEHEC s THSELOEELBEZTEHL 5.

B 1BOEFZI 1 X++0002 kb AF s /AP fizmd. zhicgEoT®omd,

. ._._g. (T Ly RE amd Yo 102 oty £0.008 oIEBNHEEICHIT L 100°C 12TiEy
+0.005 'G5 5 2 £ FRT L THRMML T (-
7) E. 5. L. Beale, Se. of l'etrolenm, Oxford University Press, Veol. II, 1231 (1938).
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Table IV.
The Changes in Boiling Points with Small Changes in Pressure of Hydrocarbons.
difaP (°Cfmm. i
Hydrocarbons Formula R.ml; r:f:n:t = ey ! ci:?_ Ref.
Found Calec'd Found
n-pentane Csli, 36.00 0.039 0.0385 | —0.0005 8 4
» » 36.10 0.041 s —0.0025 8 !
P > 36.077 0.0391 » —0.0006 9 h' *
n-hexane G, 68.71 0.042 0.0420 0.0000 8 !
» » 68.733 0.0420 s 0.0000 9
n-heptane % § 08.35 -| 0.045 0.0453 0.0003 8 1
s s 98.365 | 0.044% | 0.0453 0.0004 9 I
e C,H, 195,59 0048 | 00ss2 | 00002 $ b
s * 125,058 0.0477 > 0.0005 9 1:
n-nonane Gty 150.71 0050 | 00511 | 0001 8 4
n-decane CyoH. 174.08 0.052 0.0536 0.0016 8
n—undecanc Cy 1y, 195.84 0.054 0.056 0.0020 8 \
n—dodecane (o § 216.23 0.056 0.0532 0.0022 8
i-pentane C.H,. 27.95 0.037 0.0376 0.0006 10 |
9. 2-dimelliylpentane G, 79.23 0.0445 0.0432 | —0.0013 2 f .
o methylhexane CH, 90.23 0.0487 0.0444 | —0.0043 2 !
2,2, 3-trimethylpentane C.IH,, 109.843 0.0480 0.0467 —0.0013 11 : ||
2, 3. d-trimethylpentane*** CH 113.84 0.0484 0.0470 —0.0014 12 il
2,2 4, 4-tetramethylpentane Cyliy 125.2%1 0.0492 0.0435 | —0.0007 15 3
2, 2, 5-trimethylhexane CoHay 124.0¢ 0.0492 0.0432 | _0.0010 12 |
9, 2, 4-trimethylhexanc*#* ot ¢ 8 1265 0.0491 | 0.0484 | 0007 2 i
2, 3-dimethylheptane CyHay 140.65 0.049%= |  0.0500 0.0010 13 |
3, —dimethylheptane CylTy :f 3;35& 0.049 0.0404 0.0004 it | ; '
2@ §-trimethylheptane CyHea 148.495 0.0510 0.0308 | —0.0001 12
Hexene _ Cill,. 65.92 0.043 0.0417 0.0013 16 ‘
Benzene C.H, 80,12 0.0428 0.0433 0.0005 10 1,
> s $0.064 0.047 | 0.0433 0.0006 17 : ]
Toluene C;H, 110,50 0.042 0.0407 0.0047 10 1
? > 110.606 0.0464 0.0467 0.0003 10 il
Ethylben:ene Cyit,, 136.15 0.048 0.0495 0.0015 10 ; !
m=xylo] Gyl 139.30 0.0490 0.0433 0.0008 10 I
» 2 ¢ 0.0498 0.0498 0.0000 10 ]H
Propylbenzene (iso) Gyl 152.39 1:830537 0.0517 0.0010 4 ‘!
Propylbenzene CoHlye 15945 0.052 0.0520 0.0000 10 i
n-butylbenzens CioHy, 183.10 0.058 0.0546 0.0034 10 ‘
Cyclohexane CoH,. 80.80 0.045 0.04M | —o.0016 10 v
Methylcyclohexane CyI1,, 101.20 0.048 0.04450 —0.0054 10 [
1,2, 4~trimethylcyclohexane ok : 8 141.22 0.051 0.0500 | —0.0010 13 :
Biphenyl Cyell, 25493 | 0061 | 008% | 00015 16 |
Naphthalene Cyoll, ] 217.68 0.057 0.0584 0.0014 16
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. z 217.96 0.058 0.0585 0.0005 16
Anthracene C,H, 343 0.0680 0.0712 0.0032 16

* Boiling points as given in the literature.
*t Given as dP/dt which probubly is meant for dt/dP.

*+%+ Jdentification no! certain.
it Az OBhcFETS. 25 CRVWLORBL {EBRBEEOAHEC L 5D THD
T, {tEHOBERcHEs b TEVOTHDLS. FEDRBEITHE decane, undecane,

dodecane T % dt/dP OEHEBET2EERIND. HoR D EECOWERNK®
B, Wy 7y vaEREORIbKECH LTk & { —FT 5.

Table V¥

The Changes in the Poiling Points with Small Changes in Pressure.

lydrocarbons* Formula P. P. °C at iy <°Cimm-) Difference ‘
760 mm. E1g. Found Calc'd.** Found—Calc'd.

3, 3-dimethylhutene—1 Cili)e 41.239 0.0397 0.0395 0.0002
2, 3-dimethylhntene—] CeH,u 56.G15 0.0410 0.0411 —0.0001 -
2, 3=dimethylbulene-3 Cillye 7324 0.0414 0.0431 —0.0017
2, 3, 3-trimethylbutene—] C.H,, 77.874 0.0447 0.0436 0.0011
2, O-dimethylbutane CilLy, 49.731 0.0407 0.0405 0.0002
2, t-dimethylbutane Celly, 57.999 0.0412 0.041+4 — 0.0002
2, 8, 3-trimethy Ibutane Ci,, 80,879 0.0-149 0.0429 0.0010
3—cthylpentane C.IT,, 93.473 0.0446 0.0453 —0.0007
n-heptane Gt 08424 0.0440 0.0455 —0.0009
¢ 9 4-trimethylpentane Gy 49,253 0.0465 0.045% 0.0006
2,3, 4-trimethylpentane &l 113.301 0.0479 0.0475 0.0004

*  For names se¢ G. Egloff, “ Physical Constants of [Tydrocarbons™ Reinhold Publish.,, Corp., (1939,
1940).
**  Caleulated from dtfdP=0.035010.00011 ty (cquation 10)

8) Landoli-Boensieins Tabellen, 2427 (1935).

) M. Wojciechowski, Jf. Research [NRS, 17, 453 (1936).

10) Landolt-Boensteins Tabellen, 1289 (1931).

11) D. B. Brooks, F. L. Howard and I1. C. Crafton, Jr., J. Retenrchk NBS, 23, 637 (1639)
1%) D. B. Brocks, R. C. Cleaton and F. R. Carter, iéid., 19, 319 (1937).

13) J. D. White and A. R. Glasgow, Jr, #dd.,, 22, 137 (1939).

14) J. D. White, F. W. Rase, Jr, G. Calingaert and 1L Somas, féid., 22, 315 (1939).

15) F. L. Howard, #d., 24, 677 (1940). ’

16) Tandolt-Boensteins Tabellen 1327 (1923).

17) E. R. Smith and M. Matheson, /. Aesearck NBS, 20, 641 (1935),

18) 1. B. Brooks, F. L. Howard and [L C. Craften, Jr., /. Researck NBS, 24, 33 (1940).
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ZhEDOERI L LT, KBLUTOmMmZT LME~ZLHEL. () F 1 K2Rk
—160°C X b 300°C it ELHMWiEERBErEoT, Kk KIECET 5/ 0 2 W II8HE
ic X HibigsEME F ek T, O I —H%KX 6 clHTs LKz L DIl
REsTOHICAFIR28R5T L. (o) 1 RICRLHMIER-T (comection factors) 3
FRFESERYHEASOTH S 300°C LECHTRBLEWT &,

#F 1 RNOEBON—FUIHE VESCHR LAERE d/dP Br@mL TivieiI vi@bhk
-9

dt,/dP=0.0350+0.00011 ¢, (10)

.5 00000 P L Td D TOEELELEZABEGgE, coBL2>THII R RFLh
fedlbk#Eo /AP OFIFEfi & T L OB HERKELN D L T ARM AL T
BD.

! Table VI.

The Application of Relations (1) and {10) to Unbranched- ‘and Branched-Chains
of the Aliplhatic Series.

No. of Mean Deviation difdP i
Classes of Hydro- Nn. of Carbons (°Cfmm.) for the Classes ) 'DL"" .
ITydrocarbons carbons Fram—To ’el“eec'l' Egs.
Considered Eq. 1 Eq 10 | 130d 10
R 5 1—12 .
n=-Alkanes 12 Méthine to Dadesasie 0.000% 0.0012 —0.0005
5 5 4—10
nm";;;fnir;:lmm s 2-methylpropane to 0.00076 0.00045 +0.00031
2, 2, 6-trimethylheptane
- -7 i o
n—Alkenes 7 Ethene to I-heptene 0.00049 0.00076 —0.00027
. 47
B 5 2-methylpropene to 0.000:2 | 0.00038 | -+0.00034
9, 8, 3-trimethylbutene-1

di/dP R OIREDOIERES: +0002) FHAwhE LAV LSAHELL LT, L
DEMLRBERADROTH AL LAR Y. RLELE VIEZLHTHE 00005 Kig+ 3
481 (branched) fb& ¥ JEMS (unbranched) kAL 85 d/dP [0 XD ERIHET
LSERAMMRA RSB, B VIKRITHT, ARTCEBT B TOWT RIEMB A5 714 vikd
¥oic ¥4 % do/dP £ RigPoRE M, kB IRRFIOXL 0HNL, D5
17 {type) DibAPicH T 2FEGBREHLE LA AStSHictTs d/dP V) &
D75 10 N MAUEAYnic B L, 5 1 R IMBtamc M L L (a2 &I T
5%, funEiofadn Pl~EFEED, F4 = (dienes) BT 4% (alkynes) SiCHETIE,

17 (14

T R A S 1

[P p——
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HOEWE T L REMIE.  &T 0B L3 bl 5 MERHMHBIC T b DEHS KR
TLREFTHLNHLTHS. RLED, Hiloics | Rk KMoRILKEC £ OMER T
OB i e FEH LS. ’

ol &th P~ =7, B5% BELESTLAmcHT S dt/dP b ki ke, 4
FebMSRIc k2L, BHB1RERAFEDH & b F/RkFEES (Hydogen bond) 478 2w (f
THELTHELTHD)ABGOMEACFELALGALS. TORPCRTRP Bt TH
L L{RTaT LT3

B8 no¥r EFERERERZISUASPICHT S dt/dP*

ﬁmm%oAWWKﬁtf%lﬁm&01ﬁﬁﬁ%ﬁ%%%tof,Em%oﬁmt»n
¥, BERBRErSUitahofioFcEmKT2 Lo L. LAk~ FriidbhR
- Fae b LARS, KL KR 2T Lol L. R LRNOHFEOH—I4
FRAB LM 11, 12, 13, UKo EBAARILL, HEEHELRLILSH =251,
Fhry, Toa-rvEBBRCEHTAT LRR34D 0Td5. FIRNOH—HED, H¥c L
B dt/dP BT XD DL OB RE L AT LT cZHoXgfEans. o
1ot =0 uw FBEHhoEsde Rt iAETds. etk elisc ey
%.

Na¥ ety it Rt RICH RIS T E LT VIIRITR S e ¢

dt,/dP=0.0345+0.00011 1, %))

ALK EOESFEL L (BET 5. BTN —FHLEV D LB D4 2F0
Kk, BElfikEdT 20805585 C Bz 5.

Table VIIL
The Changes in the Boiling Points with Small Changes in Pressure of Halogen Compounds.
B. I. °C a1 dt/dP (°Cfmm.) Difference
Substances Formula 760 mm. Hg. [ ¢ caled C;‘lc'd.d— Ref.
oun Cd. oun
Chiorides
Carbon Tetrachloride CCly 70.65 0.044 0.0429 —0.0011 10
Chloroform Ci1Cl; £1.152 0.0418 0.0412 | —0.0006 10
Methylenechloride CH,Cl, 39.63 0.043 0.0339 —0.0041 8
Perchlorethylene C4Cl, 121.20 0.050 0.0478 | —0.0022 10
Acelylencpentachloride C.FICl; 162.00 0.054 0.0523 | —0.0017 10

PN VRS 3 E L S s LI LER LY 2.




Acetylenctetrachloride
Ethylenechloride
Ethylidenechloride
Allylchloride
Trimethylenechloride
Propylchloride (normal)
i-propylchloride
n-butylchloride
i-butylchloride
Sec.~butylehloside
Tert-batylchloride
Pentamethylenechloride
Chlorobenzene
Chlorotoluene

Bromides

Bromoform
Methylenebromide
Ethylbromide
Ethylenebromide
Trimethylenebiomide
n-propylbromide
i-propylbromide

Sec. racem,-butylbromide
Tert-butylbromide
n-bulylbromide
i~butylbromide
Pentamethylenebromide
n-amylbromide
Bromobenzene
n—octylbromide

lodides

Methyliodide
Ethyliodide
n-propyliodide
i-propyliodide
n-Batyliodide
i-buryliodice

Sec. racem-hutyliadide
Iodaobenzene
n—octyliodide

Fluurolenzene

AR OB HBLC 2 3 REX

C.H.Cl,
C.H,Cl,
C,H,Cl.
GHC
C,ITClL
CyH.Cl

>
C,I,C)

-~

Ed

td
C511,0Cl.
CH,C1
C,H,Cl

CHBr,
CH.Br,
C.HBr
C.H,Br,
CaH,Dr.
CsH;Br

2
C,l,Br

>

>

>
Cll 4Br,
CsH,,Br
CoHBr
CsH,;Br

CH,I

C,Il.1

CyH;l
Ed

C,H,!
»>

>
Callgl
Gtty:l
CelisF

146.20
82.50
57.30
45.10

120.4
46.60
34.8
78.50
68.35
68.25
50.7

182.3

132.0

159.15

149.55
06.95
38.39

131.70

167.35
71.00
59.35
91.20
73.25

101.60
91.40

2523

129.53

155.908

201.5

S
&

=]

-3
2oL

ke 13
o

1

o

89.45
130.40
121.0
1£0.0
188.45
225.56

8485

0.050
0.046
0.042
0.042
0.048
0.037
0.037
0.041
0.042
0.041
0.036
0.045
0.049
0.052

0.049
0.042
0.0881
0.045
0.050
0.034
0.037
0.051
0.040
0.051
0.037
0.055
0.048
0.0516
0.055

0.036
0.040
0.047
0.045
0.048
0.0438
0.048
0.0a7
0.060
0.040

0.0506
0.0437
0.0408
0.0395
0.0477
0.0395
0.0383
0.0432
0.0419
0.0414
0.0401
0.0545
0.0490
0.0520

0.0510
0.0442
0.0337
0.0490
0.0529
0.0423
0.0410
0.0445
0.0425
0.0456
0.0445
0.0589
0.0457
0.0517
0.0566

0.0591
0.0424
0.0457
0.0443
0.0488
0.0478
0.0477
0.0552
0.0533
0.0438

MELZDES Vol.
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0.00006 10
—0.0023 10
—0.0012 10
—0.0035 8
—0.0003 8
0.0025 10
0.0013 10
0.0022 10
—0.0001 10
0.0009 10
0.0041 8
0.0065 8
0.0000 10
0.0000 10
0.0020 10
0.0022 8
0.0006 10
0.0010 10
0.0029 8
0.0083 10
0.0040 10
—0.0065 8
0.0025 8
—0.0054 10
0.0075 10
0.0039 8
0.0007 19
0.0001 10
0.0014 8
0.0031 8
0.0024 10
—0.0013 8
—0.0007 8
0.0008 ]
—0.0002 8
= 0.0003 3
—0.0018 8
—0.0017 S
0.0038 8

SR HeIEtehicsTaAgiclene dfdP 2 RFTENS, zoikehm
HAR 7=, =F U, Heterocyclic (k&R =2 v BT : O bOicpHzN 3

19) B. T. Mair, Bur. Standards, J. Research NBS, 9, 457 (1932).

17 (19t

- —— e e  ———— o o -




MELZOES Vol. 17 (1943]

96 (W5 B® N g = Vol. XVII

OTHBHN, FEoH LT VI ReRTa ik,
dt,/dP=0.032540.00011 1, (10

BT ~EERERA~L. TORXNOH 51 0.0345 X b 00325 T+ 2z LRERDO—
2& LT, KFERAG L E2EHROTMELEHE I 0T, OB TRELET 2T L2~
NEBRLOBSHNTRICHEL LA THE 5.  electionegativity scale T LT, ZEFIT 8
BRWKESE L ELIN Y BEIEL VERWF CoXEESRB USRI AkEL w1k

Table VIIL
The Chznges in the Boiling Points with Small Changes in Pressure of Nitrogen Compounds.

dt/d °C{mm. 1 o
Substances Formula .}.3‘.'0'[" °C[I:u s P ?‘ﬂirgni- Ref.
Hmm 8 Found Cale'd Found

Anitines
Aniline G I N 184.40 0.051 0.033 0.002 8
methylaniline CplLN 196,75 0.053 0.054 0.001 8
m-toluidine CoIN 203.40 0.055 0.055 0.000 8
o-taluidine > 200.40 0.054 0.054 T 0.000 B
Dimethylaniline GetI N 144,15 i 0.033 0.004 0.001
Diethylaniline Cyol1sN 215.5 0.052 0.056 0.004 16
WNitriles
Acetonitrile Cy ;N 81.50 0.030 0.041 0.011(2) 10
Propylnitsile C,HsN 97.20 0.043 0.047 0.000
p-butyronitrile CILN 117.0 0.047 0.045 —0.002
i-Lutyronitrile > 103.80 0.046 0.044 —0.002
n-valeronitrile CglT,N 141.30 0.049 0.045 —0.001 8
i~valeronitrile # 130.5 0.048 0.047 —0.001 8
Benzonitrile l C.H N 191.10 0.047 0.004 0.007 8
Hetrocyelic
Pyridine C,HLN 115.4 0.045 0.045 0.000 8
Piperidine CgHl, N 105.8 0.046 0.044¢ | —0.002 8
n-methylpiperidine Cell N 106.5 0.046 0.044 —0.002 8
Quinoline C,ILN 213.3 0.059 0.059 0.000 8
Quinaldine CyolIgN 245.8 0.059 0.060 0.001 3
Others
a-Picoline Cell,IN 129.1 0.046 0.047 0.001 8
B-Picoline » 143.7 0.050 0.048 —0.002
Triethylamine Cgl:N 59.35 0.042 0.042 0.000

20) L. Pacling, “ The Nature of the Chemical Bonds," Cormcdd Universfty Press, 254 (1940); W. Gordy
X 5. C Gtanford, J. Am. Chem. Soc.. 62,497 (1940} ZHoHXIRES s PNoRER1 BT T
55

FOBRAEFE LR L “ Electro-negativity " 2475 34, xokENMTER oS oG SFoKE X
BRAKTHIrcES. L. Paling, Re7, 19, 287.
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¥ LT MO bR S BREAMCEIMILAR N EWAEEFRIFT 5CBLOTS
5 5. A% LTHE VI Rz 4TRKFEES (Intmmolecular hydrogen bond) ZERT 5 | ®
AR ENTHEY. ZHEOLAML. KEELOVELECHRLTHTHL 5. ',
I=FY =—F LT A OHOMERER Y IX R B 5. HECABRST TN o
cHDHE, FOE OMIAERECR TRRIOKBECENEs bosE~bN 2, HEEE 1K
prz—F AT bERALAE LT eEL v,
Table IX.

The Changes in the Boiling Paints with Small Changes in Pressure of Ethers.

dt/dP (°C{mm.) Difference
Substances Formula '?éopl UCH“ ,‘ Calc’d.— Ref.
mm- T8 Found l Calc'd. Found
Ethylether C,H,,0 34.60 0.036 0.0383 0.0023 10
> s :f__‘;:ggé 0.0372 | 0.0383 0.0011 an
n-propylether CH,,0 0.1 0.047 0.0444 | —0.0026 10
n-butylether G0 142.4 0.050 0.0501 0.0001 10
n—-amylether CisHaaO 178.5 0.067 0.0041 —0.0029 10
Anisole C.H;0 153.8 0.047 0.0014 0.0044 8
¥ = |
IRAFRAE b ZHOBARF XKCRLTDS. ALRYS, L
dt, /dP=0.0315+0.00011 ¢, (12) \

BRI EMICERAZN ST LA I TED. =~ T AT HoRCEELE 12K
DD WD LT IEGHIR  (resonance effects) KD T, KFEEEER—FHF K
% ZHkE4E (louble-bonded) DEEERFET ZTLLIB LD THESH. =254, ¥ D

LEcRTRENG SN OREELCIL L ET S MG OREOTETE S RN J
%, i l
Table X. |
The Changes in the Roiling Points with Small Changes in Pressure of Esters and Ketones. '
|
B.P.oC at| dydP (°C/mm.) Difference :
Substances Formula 76.0 - He Calc'd.— Ref.

mm.H8  Found Cale'd. Found !

Esters i
Methylformate G.H,0, 31,50 0,025 0.0350 0.0000 10 t

) MEEBIIKERS LG e SERS Y 5 TE S 2 © donor solvent " i~ =+ ¥, =—
Fro, TRFA. b YSICRTEESIE C—H Link 1o} 0okXKEES2/F033. M. J. Copley,
G. F. Zcllhoefer # C. 5. Marvel, /. Am. Chem. Svc., 227 (1940); RIE 61, 3550 (1939); E L, 60. il
1337 (1938). ‘ 5 ,

1) W. Wojdechowski, /. Rescarch NABS, 17, 459 (1936). h '
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Ethylformate G0, 54.15 0.037 0.0374 0.0004 8
Methylacetate GHGOa 57.4 0.0376 0.0378 0.0002 16

4 2 57.1 0.0400 0.0378 | —0.0022 16
Methyl oxalate C,H0, 164 0.0464 0.0495 0.0031 16
Proprlformale G0, 80.9 0.0410 0.0404 | —0.0006 16
Methylpropionate Cylig0, 79.7 0.0400 | - 0.0403 0.0003 16
Propylacetate CyH,,0, 101.55 0.0440 0.0427 —0.0013 16
Ethylpropionalte C;H50; 949,10 0.042 0.0424 0.0004 10
Methylbutyrate—i CsH 0O 92.3 Q.00 0.0416 | —0.0024 16
Methylbutyrate-n > ' 10075 00446 | 0.0428 | —0.0018 16
Ethyloxalate CiH 4Oy 185.4 0.037 0.0519 D.0149(2) 10
Ethylbutyrate Cyl1,.0, 121.55 0.042 0.044Y 0.0029 8
Ethylmalonate C,11,.0, 119.230 0.058 0.0446 | —0.0134(?) 8
Methylbenzoate C,1140, 197.5 0.0500 | 0.0532 0.0032 16
Ketones
Acetone C;H0 26.20 0.039 0.0377 —0.0013 10
Methylethylketone C, 1,0 79,60 0.038 0.0403 0.0023 10
Diethylketone C;H,,0 102.00 0.038 0.0427 0.0047 8
Diisopropylketone GH,0O | N 0.0412 0.0415 0.0003 16
Acetophenone GylIg0 202,00 0.03b 0.0537 —0.0013 8
Diisobutylketone Gytl,,0 109.2 0.0478 0.435 | —0.0053 16
Renzophenone C,3H O 306 00644 | 00642 | —0.0002 16
Dibenzylketone Cisl1,,0 J 330.8 0.0686 | 0.0679 | —0.0007 16

Tha=0 ZORKRELHEXIRIORT. ZHEOLSMCH L TRAKR
dty/dP=0.0250+0.00011 t, (13)

HEBRETREZOTHB L LHHIF L. ROABON—FOMPOUECEE S ER
7% 0L Brritsd Wojcicchowski™ DR HUTe. —R LTHsrEml, ToELdb
DXDED L VHEEITHD. TA2-ARHLENAEEAYERTI0E2T LR L
CAMBNTHS. ENEEDLOLLTAN, BREEROBLMDLOLTHD. FEFORL
LITR, ZHONOWE—HOR 2 EKEEAERNTHERE 2 b0 TdI EveFET T
2 — A RIK (FRCRENIFC T ORIGET 213 2) icH+2Ric Ly, fEWansd
OTH2EBRANS.

ZEHEOATOMHER T ZRERWIFR AT 2 LEEICE~NREHD THS, 4
BICZDRMELDLE~LDNLZLDERFEL L 5. Wojcieclowski” i Efebiiiib st (C=
5 kb C=8)icgtL—T dt/dP 1 CH. Frico% 00029 #3&#fk+ o Lt ERML, T C #¢
L ETHBET A2~ LCEHT, %4 CUH, BT LIFvREEDEMERIM L. 2808

23) M. Wojiechowski, /. Research VBS, 17, 731 (1936).
¥ O EESoWEIi R s N ERBATIESEREL TR HI VAR REEATOT A2 - Ll
LTEOTFOMEROTF@N oo s eRULTSL 2. -
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M, FHEINA SO TS 32, REDEEOLEMICHRY 2AB0R SR, £
(R BIILT) KEESLEET 2B b, ZRoBlRk LRz vWes, BLEERRFE
FHT TRUWELVWEME X 2 OB BH E#S LOS 40 TH 3. Smith E  McReynolds™ 2
wEOEHBILeHOo A7 it Bt OMEL YV LTTOoMBMEXELTHL. H#%oE
e I, = A7 e ReERfbOMER, RFEUSL 0B LD BVREHRYHTHD
EICEBRTHL. HSECOERLLamo CRERS @) crsBEREMELTT
T L OTRIPALAL L. FRDBIMlZIE (normal) (b&X DB SiL ks RITIRIE L
L THDY, MAEEHTRTIREL L coEBTHMRIlR2THL 3.*

Table XL
The Changes in the Beiling Points with Small Changes in Pressure ol Alcohols.
| B. P. °C & dt/dP (°C/mm.) Diflerence
Substances Formula | g0 = Mg | : Cale'd.— Ref.
} Found Calc'd. Found
Methylalcohel CH,OH I 64.509 0.0331 0.0321 —0.0010 21
Etkylalcohol C,H 011 | 78.325 0.0334 0.0336 0.0002 21
Allylaleohel GH0 | 970 0.040 0.0357 | —0.0043 s
n-propylaleohol Gl1,0 97.209 0.0344 0.0358 0.0014 N
i-propylalenhol » 82.40 0.035 0.0340 | —0.0010 8
n-butylaleahol C,H,,0 117.726 0.0872 0.0379 0.0007 21
i-butylaleohol 2 108.1 0.035 0.0369 0.001% 10
Sec.-hutylalecohol s 99.5 0.040 0.0359 | —0.0041 10
Tert=butylalcohol 4 83.5 0.029 0.0341 0.0031 8
n-amylalcahol G0 | 138525 0.037 0.0402 0.0032 s
» 2 135.06 0.0402 0.0402 0.0000 21
Dimethylethylecarbinol CH,.0 102.35 0.037 0.0362 —0.0008 8
Methylpropylcarbinol C;H,,0 119.55 0.03% 0.03582 —0.0008 8
Benzylaleoho! GILO | 205.45 0.050 0.0476 —0.0024 8
n—heptylalenhol C;H,,0 } 176.35 0.045 0.0444 | —0.0008 8
Water H.O | 100 0.0369 0.0360 —0.0008 35

3% WHEOABENCETS /AP OFGUIMN RN e XILRCRT. Sk
Aty /dP=0.029540.00011 t,, (14)
Lo@BonzboTds. —RLT 4 ROF—IHEA, BREdMWKkESESLEET S
EVLEECHRLT. TAa2-A0K (13) I IATHHT LIFRCEBRELNLDMHYE LI
B BLEL, MOBESERNAKE S C LR ELBICNY AKEES AL RITHV-C &

“}) H. A. Smith } T. P. McReynolds, /. Am. Chem. Soc., 61, 1963 (1939).
o BERCEIEL { TR
Z3) W, Swieloslawski, /. Keserret NBS, 20, 549 (1933}

s A —
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Table XII. )
The Changes in the Boiling Peints with Small Changes in Pressure of Acids.

B. P. oC at| Q4P (°C/mm.) | Diflerence

Substances Formula |,r s, - Cale'd.— Ref.

- Found Calc'd. Found
Formic acid CH.O0, 100.7 0.040 | 00405 | 0.0005 10
Aceiic acid C.H,O, 118.2 0.042 0.0425 0.0005 10
Propionic acid CH O, 141.35 0.043 0.0450 0.0020 10

n-batyric acid C,H,0, 164.05 0.045 0.0475 0.0025
i-butyric acid 4 154.70 0.046 0.0465 0.0005 B
nsvileric 443 CL,0. | 186.35 0.047 | 0.0s00 | 0.0030 8
i-valeric acid # 176.50 0.046 0.0490 0.0030 B
n—-Caproic acid Call;a0 205.7 0.0484 0.0521 0.0037 6
Heptobe aéid CH,0, | 22245 0.060 0.0539 | —0.0061 8
Capiylic acid CH,O. | 239.3 0.062 00558 | —0.0062 8
# » 237.5 0.052 0.0557 0.0037 16
n-nonylic acid GoH ;;Ou 253.4 0.0534 0.0573 0.0039 16
Capric acid CpllgOs | 268.4 0.0534 | 00590 | 00056 16
Methylbenzonic acid CiH,0x 199.50 0.054 0.05:4 | —0.0025 8
Ethylbenzoic acid CoH 0, 212.45 0.057 0.0528 | —0.0042 8

(HETrLra2—L LI BCBWDTED) FRLTHIET LT LRRICHE~ALNDT LT

b5.
THEORFXFHEMIIC Pauling® Ko T b HFah LT ok, #EHh7ra -

AT THFE ZigZag-Chain # £ Z7OEEE~, TrAT—1dD 254506 BEKT O
ChHAKECLIKERSGYERTAT L LOTIRTS. SANEVEIRBRLE Y
BUHEBCHERT DL, OBERERANI LEREW, TA 3~ LERwKIEESF
FOI 3 16 FHMARBRBCHELCRKERTORIANBTES. TOEBFLE~
PEFAZASTHL 5. MEVECCIRE : THMBYCR TR, AECRTIEAsTHT L
BEBMCRINTODHTES. b LORICTERRECIG 2 RAEPOKEEASTH
BOPFCHREAINDOOTHH R b, BB (MEBRM X LRAREETERR. L1
BURNDE—THS, TG 2 RELEVE AL VBRI CALF, TA2-L LR
Toahd Livhv. JEHH X ED d/dP OIS & T - 0 R H FACET 52 b
W, RESRTORMELECZOEREIA(EOZOHI YN & d. COHER. FeipF
HERLEBICONT, MARDKELSSBRECATRFRT26MHBL R, TOHEGD

RS HFEROFCHAIN T OELMBYOEMELS. ZoBREROBREL —FT3
WO LIRS,

26) L. Pauling, Ref., 19, 305,
27) L. Pauling 2 L. O. Brockway, Proc. Nat. lcad. Sei., 20, 336 (1934)-
28) F. IT. McDougall, /. Am. Chem. Soc,, 58, 2585 (1436); W. D. Kumler, iid., 57, 600 (1935).
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Table XIIIL.
The Changes in the Boiling Points with Small Changes in Pressure of Miscellaneous Substances.
dt/dP (°C/mm. iflerence
Substances Formula |z "C i .) Gileds | e,
Found Calc'd.* Found
Carbondisulfide Cs, 46.262 0.0407 0.0403 —0.0004 10
Carbondioxide cO, —78.6 0.016 0.026 0.010 16
Ethylsuliide C,H,S 42,10 0.040 0.045 0.005 8
Methylal CGH,0, 42.30 0.040 0.040 0.000 10
Benzaldehyde CH,0 178.3 0.056 0.054 —0.002 16
Oenanthol C:H,,0 162.8 0.051 0.051 0.000 §
Nitorobenzene CHNO, 210.80 0.048 0.058 0.010
Nitromethane CHgNO, 101.25 0.044 0.046 0.002 8
Nitroethane C,HyNO, 114.9 0.045 0.047 0.002 16
Phenol CH;O 181.4 0.043 0.054 0.011 16
Water H.O 100 0.0369 0.0460 0.0009 25
Ethylenechlorhydrin CHOC | 1288 0.040 0.049 0.009 10
Allylisosulfacynide C,HNS 152.05 0.050 0.051 0.001 8
Mercury Hg 356.8 0.0754 0.0737 —0.0017 16
Sulfur 5 444.53 0.0320 0.0836 0.0015 16
» » 444.55 0.0908 0.0835 | —0.0075 16
Sodium Na 878 0.153 0.131 —0.022 8

* Calulated from equation (1),

feikic, H61 XL LR x D&Moo hOBED dt/dP ¥4 XIV Ric i3, 4T
MR 2R 2 WERLES, KEMAERORVELTZOR TR X {RFTD
b d. HITEICMM LA WT Lk, Bureau of Standards OFFZEDA 2L
BV TFEHirZ b DEBRNAI20T, FEOHFLIRCATRASCHETICEATHS
fe. 3 B) DERRHEFHTIRD LN, H (16 OREBTREWLLRNS.

Table XIV.

Summary of Empirical Equations.

Classes of Substances

Empirical Equations

Classes of Substances

Empirical Equations

and No. and No.
= i . dtyf/dP (°C/mim,)=
ITydrocarbons dty/dP (°Cjmm. )= . i
(C, H compounds) 0.0345+0.0001L t, (1) Et_he“ 0.03*:ﬂ+0.0m11t|. (1)
Parafins || Nitrogen eompounds 0.03-{)-}-0.00011!,, (11D
Branched-chains 0.0350+0.00011 t, (10) Esters 0.0315+0.00011 ¢, (1)

Unbranchied-chains
Halides
CL Br, 1

0.0345+0.00011 1, (1)

0.034540.0001L1L t5 (1)

Kelones
Acids
Alcohols

0.0315+0.00011 1, (12)
0.0245+40.00011 ¢, (14)
0.0250+0.00011 t;, (13)

BXIVERIC, RRLCHERAZEE0CHT LA SR FELHLTR. 25001t
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A ERPIRIkE A L Thhvh i Livhvws, BEFCRESEALEBELS 0T, HiC
BECERZ Y UE: LEVEECRE T2 Td5 5. hoBobsdHho df/dP—Hc 53R
DEUFTHOREREGLRVILEHD ¢ O FIGX P MBI b BiEvic Bk o7 Mifc
RREORPEW~DLDLE~L 5.

® #
RO SO N O RN x DL TR R OBEr I T 5ERALE LT %O
i ok,
=0.0350+0.00011 t, (10)
=0.0325+0,00011 t, (11)
=0.0315+0.00011 t, (12)
=0.0250+-0.00011 t, (13)
=0.0295+4-0.00011 ¢, (14)

5 1 R RARFORE e & FIRMBITERAL S 8nGEN LS5, ZeEkin, sk
BRUEicdpic b RERLES. ML T-RycRIbKEDOKRT L = — 7 A LIRER LG
3. #HI0R@ARc FRfOBKE i b MBS Bieahc ERCERNLES. &
NAXREHESHLAMCERL EL2Xd=2572Erbvic, FBARTLra~niT, 5
4P BITEm a2 3.

ZHEDRDOBIC T 2 EERMIFH R L T o7, RPOoF—uomEoX/ IR, RELEs
MOATAKESAERACHEE OB CLERL, ML TXECH T2 o RBE
DREEE R L7

ARLIBRITE Y THRBEEDOMNE LIHIZ ) LREECE BRTI2AETE 2.

mofh oM e L B X FF ik
K s s Ytk W R (B3 175 11 B 2 I 22800)
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EMPIRICAL EQUATIONS FOR CALCULATING THE
CHANGES IN THE BOILING POINTS FOR SMALL
CHANGES IN THE PRESSURE OF SOME OF THE A

ORGANIC SUBSTANCES. i

By Ryojr NEGISHL

(Abstracts)

With the marked progress made in the researches on synthetic fuels, t0 separate the !
individual components of the product by distillation has become quite desirable and important,
By efficient and close distillation, it is frequently necessary to take into account of the change :
in the boiling point with even a small change in ths pressure. The above statement may be iy
fully appreciated when it is realized that a pressure change of 10mm.Hg. corresponds to
about 0.5°C which is often as much as the difference between the components to be separated
and which is well within the possibility of separation by distillation. B

In the course of our investigations on the separation by distillation of the components of ‘

close boiling points, we have found the empirical eguation, :
dty /AP =0.0345+0.00011 t, (1) i

in which t, is the boiling point in centigrade and P in mm. Hg. quite satisfactory for most of

the hydrocarbons, regardless of their degree of saturation and structure, commonly met with I
when the pressure change is =10 mm. Hg., and even for a change of +50 mm. Hg., it is still ;
sufficiently satisfactory for practical purposes.

It has been found, furthermore, that equation (1) is applicable not only to hydrocarbons

o e ———

but also to most of the substances which form no (or but slight) hydrogen bonds. For those

substances which tend to form hydrogen bonds, the equations of the same type as equation (1), |+
however, have been found satisfactory. (see Table XIV in the original paper.) il
The difference in the magnitude of the first terms in these equations seems to be associated ;

o

with the difference in the strength of the hydrogen-bond forming tendencies by the substances. ‘
The smaller the tendency, the greater is the magnitude of the first term, as may readily be
seen from ‘T'able X1V. However equation (14), for acids. is an exception to the above rule,
An explanation of this exception has been attempted by extending to acids, at their boiling
points, L. Pauling’s explanation of the absence of abnormal values of the heat of fusion and
melting points of alcohols inspite of the fact that these substances form strong hydrogen bonds. [\

In fact, the large value of the first term in equation (14) indicates, rather, unusually strong

hydrogen-bond forming tendencies of acids. i
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Some support of the fact that the temperature coefficients {the second tefm on the right)
in all these equations are the same bas been drawn from the experimental work on dt/dP of
paraffins and alcohols by M. Wojiechowski and on the rates of esterification and saponification
by H. A. Smith and J. P. McReynolds. These equations given in Table XIV may be with-
out a firm theoretical foundation, but they are useful and sufficient for practical purposes,
especially when a high degree of accuracy is not required.

Finally, it may be mentioned that dt/dP of other types of compounds, particularly those

which involve inter- and intramolecular hydiogen bonds should throw some light on the subject

treated briefly and qualitatively in this paper.

The Central Laboratory,
South Manchwria Railuay Company,
Daiven, Jupan. (Now. 2, 1942)




