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The Power of Gas-separation and the Property of
Gas-adsorption of “Molecular Sieve”

Tokuji TAKAGI
(Tokyo Institute of Technology, Meguro, Tokyo)

Abstract

The excellent power of “Molecular Sieve” for separation of gas mixture has been
-examined gas-chromatographically. The power has been discussed with the adsorption
data obtained from the experiment of adsorption of each gas by “Molecular Sieve”,

It has been concluded that the separation of gas mixture by “Molecular Sieve” can
be explained on the basis of the adsorption process, but not on any kind of diffusion.
The complete capture of z-butane by “Molecular Sieve-5A” from a mixture of #-butane
and {-butane has been attributed for the predominance of the former in heat and
capacity of adsorption. Confirming that both heats obtained from gas-chromatography
and adsorption are coincided, the applicability of gas-chromatographic method to adsorp-
tion has been also suggested.
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1. #R2A7 557 2BL3HASBEEOAE
FHONTWB LS, HRIZU< } FTTICEBHAGH GBS RFTER & T sk
T2 K AEE OB (REREIET ) OREERNALTEBCEbNE, NxJHED
BT R, B H AOBBHIICKEERESZ ZRBHDROSHEREZEO>TV DD
DCH5, 20T, SRGEREHT 2TER &L, BAEHNART ORFREMEHAMEICHS C
LILEDT, FOLMEEAHEIOERMICRET S ENTE 3, RIFHHE, FAEAR
e ~ 7 OTESASHET 22 TORMET 3,
BEH AOGRBHERE, 20 X702t 77 4KBE 2REE — 7 S MR
FTRHCIE, REFICH T ARBRSE L ROMBES B EBALNTOEY,
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ZBEICHETZ R 2EHL, R EAhEERICEDT K 2¥iid 2 EBHES,
KT ATEMELUTHOE “TVvEad— /=77 “4A” & “5A” @Th b EE 32 mm
D=V oy PRTEEE 30~40 4 » v/ 2 ICKFEL, ZERATI00°C, 2hr %L b DTH 5,
CNENESmMmM, BI2m O 7 AICHRET S, v ) ¥~ ARIKARTZOHAERZ 30 cc/
min T& 0, JEEER 36~136°CDIEANTS 3, '

*OMBIRRBELANVF -TH B8, BELRERVL LKLY,
2) R. M. Barrer: Discussion Faraday Soec., 7, 134 (1949).
3) W. K. Hall and P. H. Emmett: J. Am. Chem. Soc., 79, 2091 (1957).
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a. ‘SA”, “UA” KON THRALZAADORBEMO BT DEE LRICTRT,

L& &7 20RKEEN

[ & & @ [R: (min)

. > ﬁ‘?f_ﬁ{@%;@ “g A” “qA”
. e N,
*) BE (C) 36 55 136 35 140
iz E 2.8 2.62 2.02 115 0.45 0.40
%= 3 3.0 5.65 3.55 1.30 0.45 0.40
FEE T 4.0 9.37 5.90 1.87 045 040
— B b R 5E 3.6 25.67 12.22 2.02 0.45 T 0.40
BE (C) 37 55 121 34 120
n-7 & v 4.89 ¥ oo o 0.73 0.35
7 & v 558 8.00 324 0.90 — —

® EHF I OEKE LC, R. M. Barrer, Bren. Chem. 35, 325 (1954) DB 12 & @, 1237 L, —&Bk
R#EMEE R. B. Bird 5 Trans. Am. Soe. Mech. Engrs. 76, 1011 (1954) X b,
% oo RPEREA (W303) K ¥~ 2R LA 2T E®RT,

M, “BA” ITBW\WT -7 vid ORERETIRECHEBE — 7 BHELIE»D% (HL
3 30 4% T),
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£OT, HEEWLK R, &, ABWMELTEL~Y 720HEE R, &LT, OQRicHN EH
LEdDTH B,
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BT 3 (plpf-1
R,: WIE L 7o fIFER
Yl BRIE S Al SRR
T: #7s0EE
Ty: 77 2HOOEE (FE)
Dt T AAODRE
by AT LHODE (FF)

4) A. T. James and A. J. Martin: Biochem. J. (London,), 50, 679 (1952).
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W10 AR OFM U BES Ee 28 2 RiCRT,

B2HK SACHIREM Fe

i 3 Fa (Keal.)
[ ES 3.16
= * 472
# & v 4.39
— B k& R’ 6.95
-7 5 v 11.31

c. BLIEILHB LS KHTEREEFEME ZBEOBRRICEN,

d. “4A” £OWNTI, MR, BE A5y, —BIURERBALCEEBDTE S, HIb,
ARICHT 3 (1),

CCWRHERTAECEE, A LD S TEREOKREY, BB 48 A @ n-7 v v i3, iR
WBOTELHTL BT ETHB, DT ERMEEICHS L Barrer OFi#icK T 5,

2. BHEIREAE

B L7 EBREEREEBTH AN, T sy, -T77vici, Kty P EDTRE
REFEEEAER L, '
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A YTV FRaZ e~y ~T74A”, “SA” TR & EREIC 30~40 X v =, ZekiH T 300°C,
2hr B L, & 51k FERTIC 300°C, 1hr, 10 mmHg THSMEETF 26D TH B, fh
bRO05g B, HER, EE, —20°C & 18°C, E#)E, #7600 mm & TOHFETHF %,

a. BE.T. ¥:ic & 2 FHEEOHE ‘
WEICXD, EREHCEBELERE CHERRRLUORS TFWEER v, 205 Ui,

TR S
B3RO L, “4A” & “SA” LRER L HBEERERICLTNAEC EMHDE,

EI3IER YA, SA” OEEBE vn
HERHE (mz/g) Vm (cc/g)
“4A” 9.0 21
“5A” 454 104

b. “DA” i€ X 2 WRE U
DA DT, R, AZV, Ty, -7 5 v OREREETOR, BoNERE
Langmuir 7w v }, b, EHEP, WEEv LT P P EFRICEODTRLAE DSOS

E2XTH 5,
600
7 (+20°0)
1500
{400
)
2 |
g ‘ R b
g SOM
B ooy
= L
s 0 7 % (420°0)
0 10 20 300 40 500 60
p (mmHg)

828 Langmuir 7oy b: “ElLdad—.v—TF” “5A”

MTR2 L5, ROEREBERERT, ic, S%REHE v=abp/l+-ap 13 2 Langmuir
RCTEDLLIBZCEHD, F2H»ORDI a, b AEAFEICETS,

a4k SAHTBa, bWFCFEEL B
7 3 a b (celg) Es (Keal)
= ES 0.0018 34.5 5.1
# Z Vg 0.0014 53.1 4.5
n-J 2 v 0.1962 31.8 —
-7 & v 0.0053 0.8 —
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EREIEIEIIL DT,
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P EDEBHBBICODVWTRO XD BNBEELITS
1. FEBICK 2B RADBEOHLE ,
SEWKBRANI KD WICFHER A 7 2T 20 F 2 OEMERER, HIb, REREICENS
LTEMPHRENDZCETH S, BRBEHOBNEEMHEERTH S, VEMEIOIEL
BRCIDOTHHBEESELON TV B0 LTI, EREOREZEIROIBILEIIC K O
ZhR T*(n=1) &> TE~&5ThH 5, ULrHICEREE]Z, HBEEKRL, K=K, %'
THO, Lard, Ee RRFHEC LI O THELBRFEIE E4 IGEWETH DR 82T, ML
WANDHAE NS IEEBERICE I 2SI L 20 TIRELT, BGFARBRBELHLRLD
DU ZOBEFICBY 2HEBFTHREEXTML TV EERINETDH 5,
2. BARI/ATISS57ERBEEOEE
HAZ7a2 I ACBTIMBE — 7 BEHPORBIEATH S EEICE, 17 2BAERS
KREK B 120 ORBETTH, Cs RTAETTE, Ce THALTNS [2)R], »hr 2 TERRLR
Langmuir RicH > TR WHRE, v=abp TH 3, THERAI»PTO—HTRIEL, HRMETT
KBTIy, Y~ 7 BWHBRErOANT — Y v 7 @EEFILCE) 28T ErDD,
WL — 7 BEPN TS ST Langmuir BEOWHARE S OTIN D ERTEFX AT,
E>T '
K = Cs/Cq = ab = a,b ePal"” (3)

7 BRI LT 3, b3 Langmuir WEIc B0 3 MEER, A= S IKE 2,
BET. % TROONZBGTTERER v IKELNBDTH 3,

3. “4A” & “SA” OHEEEEOER

W, AP VICHT S Eald “SA” & “4A” LTAEELLY, UL, BET itk
72 Un ICRETEOBEMBH Dk, (BIH) AELALEH R ICH LT “4A” d&d Rtk (R
HFEDTAAE Rt LY, B15) ThoEER, “4A” & SA” L THBERBILI LK
BERED @MBBRHITN) THAIMD, aiTiERERLEL DEHBERERMSIIVC L
KD EEAD T ENHES,

¥ 29 Belk B4 LDA3, COMEES+ ¥ +—H 22 LTHOEAEORBLESL 3D & LT
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WRZONTEKINR, DA O 0, -l T 7 VICHT BEETEEFRIAERICR T
bR s N, BB, REBRRATE, BEWEARAIu< S5 TREATBE, -T 5 v
BB THRHET 2D, -7 F YEHHL TR IO, BECFHEINTVIDITH B, &
NENORBREIC LD ab EEIET 2L, T svDrnsi-7 7 vos 0o 1450 & &
WOTHN3, 2.0BHBIEL T, BRI #-7 2 v ORI i-7 5 v 0 1450 {513
GBS, ab{id 20°C OLBRHROBDTH BP0 E N 37°C TOD i-7 5 v D RFHE
fiE 8.00 5 TH D, 37°C T n-7 & v OHEERFFMIL, 84 x1450=11600 73<=8 g L1753,
HAI7u=2t 77 A0BMEHLTHIRRIOFTCTHE >ErD, #T7 5 vOKHBROLNE
DOk ERBEBYRTH O,

WiC, WHED a @ERBLTH2E -7 FvOENEFKNA0E, bk >THN0ETDH
Dl, TOODMRBETHEROSSCETH B, HEQICSA” @ -7 7 VI U KD EHE
THb, MHE, aPBELERETNIIH2ZKcal BRBFHESKRSOIZFTRL, BAR, BB,
HPHEER SR TE S, SABEOADEAET 2 WAHONETRIMLGED, LhbnT sy
ORFEEHZ -7 5 v & 2Kcal bRTH B0, BAOBRELT T & v OREHESAL
REEHRMTNETHA D, Win, BHEFEZFIIRE T 3 Barrer 0P % TREAREDH
BT &30,
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“EVRaT - V—T" OARGHREN AT} FF Ttk DTL 6B &k, B
g ERERB C Dk, BERERBREL, Kowmesi,

“BUVFaF—vV—T7" ONAGHERGERGPHEREICIZSDOTEHD, @0 OEESE
BB LETLBOTRAEY, Bt “Bvdad—v~T7" BA”ICEE, o7 5 v Ei-TH v
DREESEE, WEOWESR, BCIHPETRICET 3ELVERICLESL DTS 3,

HA7u<t 77 7 ORNGEMOBEZMI VRO -HERMREESESEIVELEDE
EIE—39 3.

RO, MBEREBELZO IO IHRARER, KBS oMHEmE Mt EFL S
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