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“The Association of Benzoic acid in Several Organic Solvents.”
SuM! Fukubpa, KAzUKo SHIBATA, NOBUE SEKI, TaADAO FUJIE

(Received Septmber 30, 1975)

Using a vapor pressure osmometer, molecular weights of benzoic acid in
Dioxane, n-Propanol, Toluene, o-, m-, and p-Xylene were measured in the
Temperature range between 30C and 70 C, and a relationship between the
degree of association and the temperature dependency was examined in these
solvents.

The results showed little association in Dioxane and n-Propanol solutions,
but approxtmate double molecule association in Toluene, o-, m~, and p-Xylene
solutions.

It was then found that the degree of association tended to increase along
with the increace in temperature.
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Fig. 1 Graduation of Recorder of Benzil
& Benzoic acid in m-Xylene
Table I =k of Standard Solution in each Solvente
Dioxane n-Propanole Toluene O-Xylene m-Xylene P-Xylene
Temp.
k' k k' k k' k k' k k' k k'’ k
* %
°C
30 1004.9| 1069.5 630.3] 647.6] 950.1] 531.9] 393.2| 224.9, 388.5 236.9| 492.3{ 257.8
40 1097.2| 1331.4] 792.0{ 674.7| 1213.8/ 647.9 446.6| 279.9 582.5 347.8 683.0/ 381.6
50 1388.3! 1531.5| 931.7| 813.4| 1424.7| 788.2| 497.6] 428.8 874.8 478.8 880.3| 459.7
60 1511.2] 1572.3| 1020.5 845.8| 1736.2/ 915.4| 842.5{ 375.2| 1075.4| 538.5 1124.5 505.2
70 —_ — 1 1096.9 1099.7| 1893.7, 942.7| 1209.3] 549.3| 1319.8 627.5 1358.4] 555.2
k' : Gradient of Standard Solutin k : Gradient of Solution
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Table II M’ and « of Benzoic acid in each solvent (Dimer)

Dioxane n-Propanole Toluene O-Xylene m-Xylene P-Xylene
°c M M’ M’ M’ M’ M’
30 114.7 118.9 218.1 213.5 200.3 233.2
40 100, 6 143.4 228.8 237.3 204.5 218.6
50 110.7 139.9 220.7 231.6 223.9 233.6
60 117.4 147.3 231.6 274.2 243.9 271.8
70 — 121.8 245.3 268.8 256.9 298.8
é‘ o o [24 4 [44 (44
30 — — 0.88 0.86 0.78 0.95
40 — 0.30 0.93 0.98 0.81 0.88
50 — 0.25 0.89 0.95 0.91 0.96
60 — 0.34 0.95 1.11 1.00 1.10
70 — — 1.00 1.10 1.05 1.18

Table IIT « and K of benzoic acid in each solvent (Trimer)

Toluene O-Xylene m-Xylene P-Xylene
°c a K a K «a K a K
30 0.66 17.6 0.64 15.0 0.59 10.5 0.71 26.8
40 0.70 24.6 0.73 33.0 0.60 11.3 0.66 17.6
50 0.67 19.1 0.71 26.9 0.68 20.5 0.72 29.5
60 0.71 26.9 0.83 113.0 0.74 35.6 0.83 113.0
70 0.75 40.0 0.82 98.0 0.79 64.7 0.89 360-6

«/3(1—2/3a)*

K= C(l—a)3 ................................................................................. (3)’
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BIon-7o// —LvofEirk & K OB ELILTEY, ZhXENFTOSFENHE
BEDOIRIIEWC ETHELLBAESELTWEWEEL DR BDIH LT, %4 FZTHENE



No.20 (1975)
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2) n-FovraATrTia-—i
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W, TOEHBEOK (1aFxX023), LR 2IDEADERNMNERC LS 0-, m-, p- X
THRAUEOHBIZOWTRT D A LEFEHOREEFEBOS TEHECEF LIcDT
BHBH, THADLHEEMOHEBIFBALEBD LRI » 1.
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e “ZpF oS TR OWMEANRRbRAEZ E T, THEHHAN LV EUBKROBEA L &L
DHERTHD. £ LTIbiL, 60~70°C LI AEROEBHM CRERC I ARHETRE
WTR 2D TARLELEADNTER24.245 D X BICKEWHEER LI, Lt Tk
DZEENLREEa R 1L L) HEFHERK IBD T NIV FOREELEL-TLE
STz,

ZTZT—IE3DTLEDEAEEEL, @Q)BIVG@)ORRIE-T o, K¥KDTHE., =
huxg il o Table Il thHap, ZOBEOKERZOWTHFEE LICERELNIEL
hole, TOMRBIVHE2ER L LTRDIECOWTRE LTS, 2BEOL4EaD
REVWLDDEEGHIOBREEC L EEDZENDELT, 2HFOLEEDFIL 1HIDTF
SEDHFRBETLIOTREhER RS,

Pl m-F 2L BT AHIEECIIR s BEENRA ORI, L LEOBEN m-Y A F
TH5HZLOREMEC O TUIRBR CLEAE—FREMC AL rOHEEEANRER IR TY
AOTiRIVhEEZBRS,

5. &L ¥

PAE30~70°C DR EHAC KT AHEORBR IV EFFCAFH oI n-FaErTra—
WEFERC BT 2 EEERL, BLEAEDTLENETHLRITVWEEZLbRS.
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by, o-Fv Ly, M-F Ly BIV P-F o L BREPCRTA2LEEROLLHIREBOK
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EER LRI LTWAECDOWTR U2 v ESHEAWIEZRD A FILERREK L OBEOFEE
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