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Solubility of Methyl Mercaptan in Water

Isamu SANO, Toshiko ICHIKAWA, Tetsuo MURATE, Isamu TSUBOI
and Hiroshi OHTA

In the course of our field-work investigating the behaviour of methyl mer-captan found in the
atmosphere near a kraft mill, it was observed that the concentration of mercaptan kept in both a
plastic bag and a glass bottle decreases with the lapse of time, with the conclusion that the humidity
in air has an indisputable influence on the preservation of mercaptan after its sampling.

In order to inquire into the property of mercaptan in moist air, it is indispensable to have
knowledge of its soubility in water. There are some data presented in literature, though they are
practically useless on accunt of discrepancies among them so that we have measured the solubility
at 20°C or thereabouts.

Methyl mercaptan, diluted with nitrogen, was introduced into a glass bulb containing water at
its bottom and was allowed to stand, with frequent agitation, at the scheduled tempeature. When the
equilibrium was attained, portions were drawn from gaseous and liquid phases into glass syringes
and were analyzed by gas-chromatography.

The results obtained are summarized as follows: The solubility, expressed as Bunen’s
absorption coefficient, is 10.5,(15°C),9.15(20°C) and 7.3,(25°C). Using these figures, the differential
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heat of solution was calculated to be 5.7kcal/mol at ordinary temperature.

wechH

EEHL, KESE, <07 TIBRANESETEShOmE
REENEY BRLKE, »~FrrnnTry, Friba
F, ZHALS A F A E) OREMER L OWERE
DREEIT-> T B Wi > T BEb oz g sy
RE 6 mAY — VB> CRERHEL, BEoO-
TRAEBOABESI TR, SHE~FELR - TH R
R T 74 XV BEYRAETHOTH BN, o
REXFTL, BECEFEST 5 BN THRIEORBEE D
BEEEFILKEZEL A FALALD T & VIZDONTER
Licd ZA2 AR O RS Y EST B Z L2 Mo 1eDT
COMOEFEEBRTHIDICI NS DK T 5 AR
EEYBRICEDIN, AFLALDTE VIO TIEE
1om<EEx DHERR HH, BENE THEBMET
Ebbis L XBECEEHIRD LR EDE
BRC, HMIck b X5 2BV EE > TIWRIRTH B,
ek, BOTHDITIE, AFAL AL T EYVEDORKED
FEE, FAkFROBBE BT TH S,

DTFEES DRIEREYBET 5,

*  RETI¥PIER
% FEAH EHR) BESFe s -

Tl AFVANHTE LB OFLKE
DIKRIEIRE (5FE © 1atm)

RE | B m E
A F )V A )b "
WS a X ik
()| (g/ )
Merck Index, 28 9BR (19764F),
20 23.3
P.776
25 2 3 {LEE, JEAE (1973F118),
’ P. 801; (197743 A), P. 801*
20 15.0
A. C. Harkness, B. A. Kelman :
25 1.9 _
Tappi, 50 (1967), No.1, 13
30 10.5
K & X
) | g /0y
OB
2 3 43 , EEE (19734F),
P.622
30 3.06

PR (9732 /) 1tk B &, BEEM LGS
n (P.350), AU KEME 197943 H) itk 3
s, BRER T anT3 (P.304), ZDfth,
BU7Z1E N. A. Lange’s Handbook of Chemistry,
1ML (1973%F) widise 5 (P.7—281),



274

14 cm

B FRE -
BENFERE T DRER

FruvRTERON T ARERA—-L(1 A,
1) BZREAAL, chige~qa 57—~y 7inb, BR7
ABROAFAALD T Z Y EAN(CL atm), BT

wew 1R - WIET - NFEHE-FHF B-KEH B

) v o THEK 100 ml Z ANEREY—ECHK - T,
B2 R BERDBOBET 5, BRETFEIBOL LIk
L) VTR L OBHE»S TR TR xl ZRHL,
CRLDBERFRAI < T T THNT B, A
B k757 L EOBRBEEITORY THBY,
HAzw=b27 57 BEGCS5AP:FF,
fvFrsv—a— | BEITG—4AX
HF Al HFARE 3 mmeéX 3 m

FeiEF i PPE (5rings), 10 %
k<74 b TPA, 30~60 4 »
>

BE #3524 70C, ABREARD 90T

B 130C

Fr ) ¥Y—HREHK WE 40ml/min

B2 L SOEEERER LS (FPD)
B2 7 A&  7K5E | 40 ml/min, 225 © 50

ml/min
BIEERIIER 2 0M TH D, Th, BEOTR, %
nzh, SHE L0 2 v h 7 2 ORBE GRIEE*?)
RL, BT bLOREE»HDOHEMBETH S,

®2 B O E M OB
: \ 2 ] w B R K
BEBE B OR | sia g | mme® | AMER
B sApg|  (we/ml) ==X g =L
. (p, atm) (x,ml/ml) (y,mg/ml) P P
()| (A) S WHE (ml/ml-atm) (mg/ml * atm)
*1 *3
15 4 |2.08 23.0 1.02 X107° 10.7 X107 23.0X107° 10.48 22.5
1.60 16.0 0.802X107° 7.46X107° 16.0X107° 9.31 20.0
20 6 [2.10 21.0 1.05 X107° 9.80X107° 21.0X107° 9.31;9.19 20.0119.7
13 12.08 20.0 1.04 X107° 9.33 X107 20.0X107° 8.96 19.2
25 1 |4.25 36.0 2.17 X107° 16.8 X107° 36.0X107° 7.76}7 37 16.6]15 8
7 11.48 11.3 0.754X107* 5.27X107° 11.3X107° 6.99 ’ 15.0 ’
1 (ZOBXI0T 10 ) x0.0821X288=1.02, 10" ¥z STPME
%3 220X (33 4x10") =10.7,X10"
g
g
s A ®
E 10
—E: N Mo O/O/O/
5]
= S ¥ -
SIS
% 5 06 —
R | | 1
10 20 30 40
1 1 L I

RERE(CC)
OAX#H%E AHarkness & Kelman (1967)

AMerck Index (1976) @1k2:fE% (1977)
B2 AFNANHT L OKAERE

3.45 350

1 s L
T><10 (ek)

XF VA WA T E L DIKRTEIREE

3.35 3.40

X3

*1
2 ELIZ (F—=H, 1atm)

* 2 [A—FEHT 20 T OBE 0 #IFE Dl

F—MTy ) v o TERKZANBE, K-LOMHON (770 8) hoflidy ) > oTH



AFLALD T EYDKEHT DEME 275

FROBRER (a =D HREICH L THES LK 2
NELRD, Hicid, oo, E1IcdsHELE
Merck Index 2 LA EBE O fE** X b iz Harkness H D
HBESRHRRELTH B,

%2 55X 3 (s - Bunsen 05, %, ml/ml. atm ;
s EEoME, T, KDRELZENTE, BR
MEGENBHLR D TEDOARYTHAMS &, ERI L
LT 5.7 kcal/mol 2\8 b %, 7c3s, Harkness 513.6.2
kcal/mol L BEEL T\ 57,

CYU

AF A NA TR Y OIKITK T BEME & RIS
THRETDHEBADHENROIMAE SHELEOT
o (FEEICRIE 2 T\, Bunsen 0RIREREL E L T
DOHE

10.50 (15C), 9.1s (207C), 7.3, (25C)

B, IS DERND T AEME% 5.7 keal/mol &
BHELK,

BOwwoFLR, YBROFAECELETEEK (B FH

FHTHEHRIMHAS BN 2B EXR L CHELYET

Z)lo
51 Rk

D &EDELIATIE, KR EEFEELERRE
(White Wind Project, # 3%#), FFEEK (O F
AFTHBAENIERIE SRERES (B 5H), Bo2
12 B, FHHFH | BT APEH, No.13, 369(1978) .
EERATERHRE (White Wind Project , £5 4 4R,
FE54. 3 A), FAHHEER
2) ERRM EEHBEORTHICET AHECGE 15
— i kR, EFEREK B EAFTBAERREG
RERwmEE FES5H), W52, 128, FHHH BT
KoF#R, No.l3, 31 (1978) ; ERo®FZF, 7 (1979),
No. 35, 1 BEEWEORFH BT A2HHEE 28
——AFNANH TV, BB54. 3 A, BAHTEE
W BT KRR, Nol4, 21 (1979
3) A.C. Harkness, B.A. Kelman ; Tappi, 50 (1967),
No.1, 13.
(3 PEFI559 1 A16H)

% 3 Bunsen DRIVREL
x4 F1»oOMWMEE

%5 [RUCEEL BB IZEE 5 H5Harkness 5 DFEF DO D 5 FAM 125 DTH 20> HFERITH VT
REGERDEA DD 5, RAICE 1 OFEIX b5 OREEM.

%6 FUE, AFNAVHTE L REFISRICHT 545 € VISREY (keal /mol) T, WA 5
BIFIAIR £ TOMEE T U, Henry OB C & 2HiliR & U THE.





