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The Effect of Chain Length on Phase Diagram for the Systems of
Symmetric Long Chain Ketone and n-Alkane

Kanichiro TAKAMIZAWA, Keiko NAKASONE, Yoshiko URABE, Toyohide SONODA

Phase diagrams for the binary systems of symmetric long chain ketone and n-alkane (Kn/Cn, n: the number

of carbon atoms) were determined by DSC and polarizing microscopic observations.

ranging from C25 to C29, was examined.

The systems of K25/Cn,

These systems had similar characteristics in the phase diagram. It

consisted of two regions of solid solution for lower concentrations of K25 and eutectic for higher ones. The

critical concentration between these two regions increased as the difference in the chain length of both compo-

nents was increased.
longitudinal dispositions of ketone molecules.

This behavior was interpreted in terms of entropy contribution from transversal and
The systems of K29/C29 and K39/C39 were also examined.

The critical concentration increased with the increase of chain length.

. F B

EOTFREE2OCHEMBICOVWTERZEDSH—
D2OTTO—FE LT, EFMLEYEREENRET
AWEABITOND. BRI TEZ, BHER
Bx BT LD o= U H kI RVERT I,
Wh Wb HEAEE L 3 RE 5 EME-EHEEE 21T
ZERHSRTERLYYY, ZoOEBEIEYZFL Y
RO ac BANCERT A LEBEN, ZOEKTE
SFUHEOBMBIEDTH A, Z OEBICE L Tk
7R OB TS I §, B oS0l
BoOEAL, 732 FVREHE HHOLRTAEOR
LAHEZ B, REHIL LIRS E, CHEGREN
DIESHEE % o SRR EROBE 2 S T8RN
END. ZOERMEEAOEB SIS - THTFO
WEBMEIC L o CTEITT DRSNS, —H,
Ef& NMR OfFEid, HiRMHIZZ B ICEVESPICR
faABEA S NG & RICFTFHEE RIS Z L 2HS

MRS LEER
P TERICAYHE SIS LRE
PO ARETEERSLREET
(BIEW 7 7 L P RAFISET)

ALz, FRCCHTREMICE-To 7YYy 7 - 7
Oy THREBPEI > TWaE SR, o0&
MEBICBELCOLEST LEEL, ZOXRE+HL
PITBDRFEEOWED A% 5T, e ORI
LAHARTH 5.

&C, ERESTHERST COREAERESTFOE
BAaFEELOMELXBBLTHL P SARLATE
72979 ) 2 4E, Meakins B FEEHKIS~320&HFH T
BB OESHFRY b >~ (—HEAYIZ Kn L BEFR, n !
REH) 2 RFEFERLINL—DTORV =T L
By (Cn EREFR, niRER) CEMRL, tho0
FERBETH<S Kn 0EERL I 5%) Y. TOHMK
&, Kn SRS TS HH CHEEICH - TEEL
TwarZl, $/20FEHEOEET A V¥ —2%Kn
DEFPCHBIL THEMTAZ LR RWIB LA fbF
Hid K23/C26 BAEROMBEEMEL T D, K23 1K
EERTEBFEAER SR TE ), ZORBERIE
FETAHEERLAY. LaL, 2oMEGERGICHE
BBEEYROBELHL, EHES FCOBERRKEL 2
DEREEEII OV T X D EMA RS LEL2Z L %
RLTWA., &8, TOREGRIIOVTORFHE
BizrF vy -—BALRELXEGROEBICOAIT



—292 — BEHMNIRYT b Y on-T Vo Y ROBRIZRIZTHEOHR
H 9. Table 1. Homologous purities of n-alkanes and

OB, RRATHDEEE2VRBER symmetric ketone used
WCHESEER T b /-7 IV YIREZROHN 2 HEE Sample Purity®
L, ESEHS b 0BRSS D 0-7 V7 ¥ O Pentacosane (C25) 99.99%
ROFEBNENIIHO P ICTHIETHS. HE Hexacosane (C26) 99.82
PHRELZRIE, HEOZE LW K25/C25 ZLHMZ Cn Heptacosane (C27) 99.98
DRFEBF 1~ 4BAREVRERTHD. &8, KFE Octacosane (C28) 99.87
BoK U39D R —EERESZOHERK b F~/. HHED Nonacosane (C29) 99.95
HE I, RO L REEMEBEIC L 7. h50 Nonatriacontane (C39) 99.90
FEESIHRT bV BEMEVER CEBER, BV 13-Pentacosanone (K25) 99.99%
BCIdRE SR ¥ RTEKR DI LR TH Y, BFIREE 15-Nonacosanone (K29) 99.90
KREZY PO Y- RELBRELFEL VB I LN 20-Nonatriacontanone (K39) 99.70
B2 L 7 5 7, a) determined by gas chromatography with a capillary

column.
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2.1 BEOEK 57z

AFEICB T, BHEEHs P RU2TOFK 2.3 BAE

n-T VAV, BHEREERLSAER L. 1B,
B -7V H RS E RV,
ERFEITROBY Ch A HEOIHB
(Sigma 1) DA FNZ X F ML E WAL o< b
THRUEE L, FRESHYEZE) REFEICLVE,
BeiEft L Lok, 77 v ZEALRIS R R THHRS B
VEBEY. ChEBTELCERA-T VL L EAK
LY, ko< MECIDEHELAZMN) TS VB

PHRYZay sy (K25) &L, —hrETL

TRy 2 aty (C25) ¥ FrI3FHVEELD
FEOFNET C27 # AR L 7-. C29, K29, K Ur C39,
K39 BZANRY Y FH VEERUT A a ¥ v EBEY ST
ZECREM%G, bRLFETARLZ 1B, C39

ZHEIZ GPCETREL-RETH 5.

Bfn-7 0% v & LCHERME (Sigma #1) O~ F4
a9 (C26), A ¥t (C28) % BRGREEALE
®, TVIFTHILATHELTHREE L.

HEME X, BEHEREIAI OS5 7
GC-14A (CBP1-M25-025 ¥ x ¥ 2 1) - % 7 &) % ff
BL, 77 2B8Er—EICRS BHRIZGL250C ~
300C), BRBOBANFV EE LS L THREL
7o, BHBOHMEE % Table 1 (27”7,

2.2 REWMIER

BEABE - ~FH VBREAECHERL, £9
BEEg@RgilEE e L BRERILE, K25 R
Fll & K29 Tt 3K/h, K39 ATl 2K/h O EE THT

BT EYERUSREREEESRET
DSC8240B % fill{Hl - FLEREERE TAS100 LA EHET
Tol. ADSC HEFKRETHY, L& - KEEHE
FETOMEIZEL WA, BIEIZT T 30K/h DE
BEEICTT- 7. ABEE1ZTXT 1.500mg (£
0.005mg) T » 7=,

2.4 RAcEEMIEEIR

{REEEM SR 1 Nikon POH B % /L, &R I3501%
&Lz BEMEoEmELEICBV M-y — %,
WmEay ta—-9—-L LCF) —#FTsrrurss
LFAHEE (KP-31) & AV RAFLFailL—%
(JS-1010V) % Fv>CHill#H (£0.04K) L, BAMEE IR
RO d ALV BEEGE 1T 72,

KEHE A N7 T ATE - THIEL 7.

3. E B B R

#ire7Ze K25 & C25 DT E % Table 2 IZ7RT.
EDBIHHRBICBL, TARMREL VIREFA—TH 5.
a5 RERMMEERRIC A EELZOND. —F,

Table 2.  Lattice constants of 13-Pentacosanone
and Pentacosane
lattice constant® K25 C25
a 740 745
b 501 496
c . 3370 3380

a) in a unit of pm
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Fig. 1  DSC curves of pure K25, C26 and C25. sam-

ple size; 1. 50mg; heating rate 30K/h; crystal-

lized in bulk at a rate of 3K/h.
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Fig. 2 DSC curves of K25/C26 mixture; a)
90.0mol% , b) 50.0mol% , ¢) 20.0mol% ,
d) 10.0mol% of K25 concentrations.
o 24.0 %
5
. I
310 320 330 340
/K
Fig. 3 Enlarged DSC curves of K25/C26, near the

critical concentration.
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Fig. 4 Binary Phase diagram for the system

K25/C26. The critical concentration is in
a 23.5mol % K25.
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a) — 0.05 mm b) — 0.05 mm

Fig. 5  Polarizing microscopic photographs of K25 and C26. a) and b): 50mol% of K25 at 333.8K

and 318.0K, ¢) and d): 10mol% of K25 at 326.1K and 322.9K, e) and f): C26 at 326.2K
and 323.3K.
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Fig. 6 Binary phase diagram for the system
K25/C25.
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Fig. 7 Binary phase diagram for the system
K25/C27.
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Fig. 8 Binary phase diagram for the system
K25/C28.
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Fig. 9 Binary phase diagram for the system

K25/C29.
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Binary phase diagram for the system
K29/C29.
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theoretical ones calculated by eq.(4).
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Fig. 13 Critical concentration for Kn/Cn systems of

the same chain length, as a function of the
carbon number in one chain.
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a) b)

Fig. 14 a) A distribution of Kn (filled circles) and
Cn (open circles) molecules on the two
dimensional lattice sites.

b) Disposition of Kn with chain length
shorter than those of Cn along the chain
axis.
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