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The Reaction bet\{veen Ammonia and Cgrbg_n Dioxide. [1]1
- \lBy 2 . ";

Takeko Yoshida. N -

"i Abstract,

"f It_is well known that a trace of water vapour exerts a very marked influence upoh thg

progreas of chemical reactions. In our laboralory Dr. Okayama® investigated elaborately the
acnon of H:O on the reaction NH;+HCI=NH,Cl. Itwill be interesting to see how H, () Y
(‘la in the reaction NH, with COz®%, exactly analogous to the above reaction. Under Prof 7
. Horiba’s kind guidance, the present author investigated the reaction from the standpoinf of =
chermcal kinetics. -
Experimental Results: (1) It was qualitatively found that dryness of the reacting gases o
influences the reaction velocity so much. (2} While the reaction is stoichiometrically of the "
third order, it proceeds in realtiy as a reaction of the second order. (See Tables 1-9) (3) It o
was also found that this reaction has a negative temperature coefficient. (See the Tables and . !
Fig. 5) - R
‘Flom these results, the following reacliop mechanism is assumed : Y o

NH;+H,O2NH;HO oo (a) aH

“r OO ) e
. NHg I1,O+C0.2CO0 g +HO o (b) i
" CO<R, +\H3—LO<O\HI .................................... (© s
Fof, from result (1), it may be assumed that walef takes part in this reaction formingea ogin-
plex, NH,;-I1,O, as in the case of Qkayama, and result (z) points out that the reaction must e
a consecutives reaction. . Vm
SFOf thes& reactions, the equilibriuny of reaclion (a) is established so readily that-it alwas
exists during the progress of the reaction. Further. it ha$ beeli found that at teinperatures lo“er"
than 0°C. reaction {c) is irreversible. Therefore; this reaction velocity will be very rapid com-
p_z_lreg with that of reaction (b), especially at lower temperatures, and hence it may be said that, -
tHe reaction velocity measured by the author will be aitributed to reaction (b). Thus, it™is e
explained that the reaction proceeds in the sscond order at low temperatures. gl
Now how should the negative temperature coeflicient be explained ? The velocity constant
of the sscond order reaction (b) is theoretically given by the following expression : .

) ko=Z[H,Ole,et@-FURT :' g
where Z is collision numbers between 1 mol of NH, and that of CO, in 1cc, ¢, is a constdnt, A
Q is the dissociation heat of NH,H.0. Here the energy ‘of activation E should be small,
becau$e the reaction proeeéds considerably fast. Consequently Q-E becomes positive, and it
confirms that the reaction should have a Tiegative temperature coefficient. The author experi-
mentallf found Q-E=6950 cals. . Ty
From London’s theory?, taking E Jas a seventh of Q, which Was estimated a§ 7610 cals - E
from QOkaydina’s experiments, we have ()_—E 6523 cals. This calculafed value coiricides tole- )
rably well with the author’s experimental one, which justifies the author’s assumption. -
Kyoto Imperial University, Nippon. July, 1936. -

1) Rev. Pays. Chem. Japan, 7, 85-137 (1934). -
2) BStudien iiber chemische Dynamik, Awmsterdam, 1834,
3)g Chém. News, 69, 138 (1894).

4) 72 Elektrochem. 35, 552 (1929). LA
& .
L) % - - ol
’ ' - I ’ ' = .
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—RUT B RO K PIUL B RBIC KL 5 3 E 3 O0HT, L b3 iTds. Hl~ix
Bl Ekavies NHy Kor HCLD NHy &8 COLY NO RUO, M F0H S iL I L
We2IAERNTES. 2 ICEARBMFSICRT, NH+HCI=NH,Cl KEKICHT 3
HODHISBINEYT L b T, HEcEw sk, 2uck 3L HO 45 NH, g¢3 HCO &
NH;H.O sz HC-H.O Sofidmi st v, HEXREZ¥20THS. Kok
EHIROBRiCH 22T HD CO. & NHy E0HKE, b

INH,+CO0,=C0 <O Hs

NH.
icgl3 2 H.O o Rlixinfer ¥

PERIED BRI B9 2 BLRGAYRFAIIIEZE A (DT vant’ Hoff® B Hugle & Soddy® o
WA ERT 3T L BN DZOHRTH S, B BRIFIIIEO REAKSO L RALEERIHE, {71
TaM LD bt il & RO, BER, WHO R BT, KEUIES kW
EWELTIND. ZRUHKGBA EREINTRLNITS 3. #R2T it 11,0 oIy
diny HEHEHE D 2 ATH 5. FRIZERAHOB X Ihic e ARBIT, %7, JTHERIER
I LD 1T D7,

® Loy

(I3 & $ (1) NHy g Kahlbaum 8@y NII, ClL ¢ CaD ) B THRUT:. KOBEEYL T
HHE RSN e 2 WABE L3 LEAFNOMBI KO TESTSE N, LUSTHOAMANE 4
AT Ue W RECG CBPEIRAT. BECBAEP LD IARYAR KA THAL, W
SEAEK. KOH, GO, Na PHRUIZZ#7T 22~ A ERREREC TR L. #itlo L)io%Es
pomp LI THI3kh, BOIOKRT 2 ==7LEUHRLI 3B LI. 22U pump 12TH 2123
% BEHERT 2 22T LR EBEULDT I'O; el ULEMGI BT,

(2) CO, iz Kahlbaum $} NalCO; L##LTRAX LY. ZXUTBASKL 2L NH; 0
ALHECL. BEICRECLD 5 CO. 2 ABOKIEAMI THIPHE, 1,50, CaCly I0s £Hi#¢
UL, 7rao— BRI THREIL, RUBSERCTHRST LD, 220, KCABLTESL
LY, FACHERLTHTIER CO: 2RALULDT PO; RIIlF~HRISMLI

(I % B vel CRATHEESB2 DO LTEERFR I v 2 2R TH2. R 150~80cc
DORERBTHOT 4 vy 7 2BOBGRIETRG B LTS, A RX Btk + N, CO, oK
METH2T Ma, Mp UHOKNRAOR £ L2 BOKRBHITE 3. REMIK > A, UL B, 231
RIZIOTRBEBIBAINS. Ea, Ep 2t » 6 HEATARMPED KEAL O W E MRIEHS

1) Baker, J..Chem Soc., 65, 611 (1894): Tramm. Z. phys. Chem, 105, 400 (1923).
2) Hnghe; Phyl. Mag,, 5, 35, 531 (1893);

Hughe & Soddy, Chem, News, g9, 138 (1894).
3) kiR RS 5. 28~39 % 5, 150~164 (1932); Baker, J. Chem. Soc., 85, 013 (1894),
4) Fils, AqE 7. 85~187 (1934). ’ ) ' '
5) Studien éber chemische Dynamik, Amsterdam (1884).
6) ()KL,
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Fig, 1—Appanatus.

R : Reaction vessel,
{@ a: Spring pressure indicator,

b: Standard needle,

A: NII, reservoir,

B: CO, reservoir.

HULE(BOLDTH 5. Z R My BT M, 25 6 A3 AR NI g CO. AWHRH
RSBV IMA S LA By 30Ut Ep OBP—RHUIRTBTH 3. OB punp 12T By
iz P X hPEM UIMERASA S

EHEAR R Rz M 2 2REAE T 3. R, Es B Ep (3 Dewar S RTEMCANRTHEORIE
R2OTH A,

Wi KHARYANRTH 3. ZRRKERFHBEONERPE~NIBTHOT, Ao Dewar T
FRESEIEIMEL, At 2k0—E0RABrRN20TH 3.

Lo S Dy i3k #1800 Ot ORMD 7 v LB+ 3 0BT 308, MIRRERE IR D01
3 Drn %304 (B T3M).

CIID) A S % &S COy B O E TIDE S~ L 5. KR 200°LL 1 BL T
PR L, JHEZE RABy By £ELT CO, 2—®MIIZ0#iL, B, OFReBly, —JigrbARI#K
8 NI, 4t M, CTHEDEVORNEZL A KU Ay PHE Fa 2 REFHUHFEOMRIELELRL, A/ D
F L bYATIUY. R LIHEL20THE. T22=7HUOERTIRYDIZ NI, 2EL,
By 06—t CO, PRATIOTHSE.
€O, +2NIT=COKON M 7 2 HMEIZ & b T RS 3 Carbamate 1XRATE 5 L BT £ ORUIEMEI R
BRI FR A OB 7 v X VRESN L 53 DI TH 35, PEUILODOEES OMMEILHI T
EFTFT 2 UOTRO X itk # M.

Mt DG om. ;3 dum THOT, RORERBL I REEY L 220 TH3. HLT. O
drum O LRE— 2 DB HLHXABERADPLMCBELTEIOTH . HEI TR L,
SELAUT IO —E BT 3ol T dum § —~REFOBHEL Sl LIHLTHL 3 RBHHI M3
DTHs TOFEH SN —#BEEIZAT S 735 shutter LFTHSTO 7 v 2BRET 30 M43
DTHS —MWemtid Fig2 olTtdH 3.

Fig. 2—Photographs of the spring pressure indicator for calibration and reaction process.
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BRTROBZ o AR Fig 1 CATRIEEINS « 0L ¢ YL LT & 3o
0 OBRTHOT, HOEKIHZAKL S OWRT S 3. LORISEHROESHIFR HEEI HIHE T 5
bOTS B .
SOBMER L SRIORE M TREIEROETH 5.
%dﬁ@ﬁHEMOrbTmﬁ@lhTﬁkﬁ—iﬁk®ﬂ®Fﬂ®7v?wﬁbﬁg(Dg’@Cﬂ-
‘bration U)*K(i.{#"l‘ +) ZOHEEE L BaEh Lih Figs oy Calibration e s.

BT Left pissts BB L b 22K
~H 3B O L T L Right
AR AMEDERETT A
[GEAEC S HIVE RS R T &
L3¢ Calibration. FEERITH| 38y, K
BRBENO TAERLITLADTHDT
DL Fig:2 @ Reaction QI T:
INTHE- Wil TZ oMoKD
| WL AT, Fig3 o Calibration g
-3 ° +3 ‘ B s AOBHL ¥ Mi0TSH 5.

Fig, 3-The calibraliun curve for the spiing pressure indicatar,

Lege Right

Ordinale : Pressure in-em. Ha,
Abscizsa: Deviation' in e, of the spring pressure

indicator from zero position,

® OB oH R

(I his: SBET LTS LD
ESHBRIEN LD ANSIC, LRI A B 4
15, KEESRH 5 Carbamate ORI TR, 2 f
(28EC T. R. Briggs % V. Migrdichian® sl LTl 2
ﬁmm%uwF@é@ﬂﬁ%éﬂt&&ﬁoﬁkﬁﬁﬁ& “r
bR r e LT R HoUT Fig.4 OBCd 3. JWic

RTORIE Briges @RI FHOWEMTS 2. e

% 10.5°C Bk ic AT Briggs o5 &% 2~ —H L, £ (/
0° I Tl Lem PG E BT 5H0°CILFICTIRHL ‘W
BRI LR 2 b Ofc. UEOBERITHU/cs carbamate /
AL P L i TR L 5L b e T (T T [/
R LT bOTHB) #ICO°LL LOBERICATILRIBRM |
OHWBENG KOREOMER L b L K ok, 7 - B e |

I3 20 36"

(I) REXRBORE
HD0°C AN B EBRREALE b 187 B IRMEK I B 2k
iiB ¢,

Fig. 4-The vapour pressure curve

of ammoniim carbamale.

7) 1higgs & Migrdichian, J. Phys. Chem., 28, 1127 (1924).
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Table 1 Table 2
Temp,. O°C Temp:, O°C .
Initial partial pressures a=16.03cm b=1.80cm Initial partial pressures a=23.62cm b=11.21cm 4
1 r kax 10~ | kg 10-31 o P lkyx 1072 [ kg 1052
0 17.01 — — 0 14.53 _ _
7. 1.59 5.9 , :
nopd 1.5 6.23 9 | 1436 | 463 2,06 !
48 16.64- 1.43 4.84 ) . 19.60 450 witg
60 16.00 4.28 4.76 21 N - - !
. o t 9B
108 | 1519 419 476 L 2.53
120 | 1505 1.07 163 60 f 1248 151 =73
195 14.08 415 5,02 05 11.69 4.49 3.81
246 13.68 1.08 1.88 T o120 11.21 449 3.88 i
270 .53 4.04 4.87 140 1091 4.51 4.35
300 13.35 4.07 4.0 177 10.51 4.49 5.5 !
315 13.27 1.05 4.83 218 10.19 456 6.66
3 3.2 . 1,
a0 | 13.20 106 104 23 10.10 456 7.7 :
360 13.03 4.11 5.13 i 0.56 14 0.44 |
600 12.79 1.16 510 N " " N :
660 | 1240 | 419 5.3 S0 98 | 458 11.16 !
870 | 1239 112 5.32 120 9.51 447 41:53
960 12.27 4.29 5.10 780 9.40 — —
mean 4,17 mean 4,52

FATHTH—FUIMEH] (sec) FBIINLREHRODME (em) FEFUL (1) Rick Y EHEz 2
KR, HUNE () RITEZERMEFYCH 2.

:t‘ S Y S S eeeeer e s s s s ) Co
_kr P (a——-av) ” . "f
s =TT o
: g: e L G I (I S remeescorarnsasrassinnic @ :
2 4p b (a——2-ap
K =— R (22-1) S——+1n (= 31 ) ...... @)
w ( 2—=—1) : a——5—4P a (b——5-4P)

FITRT k.=k"N, ky=k’y N (B4 : Moleculesjcc/sec)* ic LT, a (3 NI, D438, bix
CO, D&M, P it t ITHF B2EHITD .

bR X @ EDEE (Table 1) iITNTH, X7 ax=TBRHOPE (Table 2) KRT.
b Peoo/Pxus DD MNITIES F2RBHIIZXKAMR L 0 dighic k 2 E/Y%FRL, RiM

*ky B k3 tx1mol @ NH; & I'mol ) CO; i Tee \pizTIEMT S8E—HBMIcARSNI -~y
BT 2e=v20FTOHRTHS.
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Hic#s—F L TR0 TCH 5. HILORET, (LHRBVICIISXRETCH 3 biNG +2
RINCHEFTT 20T 3. (IFRTIOFREEN)

(I] REORE

-33°, -22°, -18.8° 18.75°, 20.2° AT NH, CO. OPMEXFE I : DV TREY LD 2
ML KOKITIH.

Table 3
Temp. -33°C
Initial partial pressures a=3.48cm b=7.50cm

Table 4
Temp. -33°C
Initial partial pressures a=3.36cm b=7.68cm

t P kex 105 | kyx 10732 ' P kyx 107 | kyxc10-
o | 1107 2.80 - 0 11.04 - —
2 8.91 1.26 0.831

12 8.92 2.89 2.91 5 788 .50 .
2 8.04 2.80 3.05 23 7.03 2.80 2.91
2 <o 072 L1 39 6.62 2.78 3.14
52 6.40 2.80 451

49 6.68 275 8.90 63 6.31 2,82 6.22

60 6.30 2.86 13.81 71 6.18 2.78 7.3
70 6.155 2.87 18.60 8 6.07 2.80 10.99
110 6.04 2.82 23.00

97 5.965 2.87 32.8 141 6.02 2.51 32.97
17 5.805 (3.03) $6.7 150 6.00 221 17.32

mmo .mean 2.77
Table 5 Table 6
Temp. -22°C Temp. -22°C
Initial partial pressures a=17.24cm b=1.43cm Initial partial pressires a=12.34cm b=2.00cm
t P Ko 10777 | iy 10732 t P Kex10-% | kyx 10—
0 18.67 - — 0 .34 — -
10 17.96 0.926 .08 8 1334\ (1.81) -
7 1796 120 338 19 12.85 1.20 1.92
3 16.61 112 5.15 a9 1.8 .24 1.95
5 571 33 g 14 43 11.58 1.20 1.38
55 15.92 148 3.08 58 11.01 1.24 1.55
70 14.85 1.50 2.73 63 10.53 1.29 1.66
81 14.67 1.49 2.47 85 10.16 1.2 1.4
00 ) 150 . 135 9.19 137 195
105 14.42 1.45° 2.04 180 8.67 1.60 2.22
115 14.34 1.45 1.89 270 8.44 1.57 2.70
120 1133 = _ 330 8.40 145 2.50
- 420 8.37 1.16 -
mean 1.34 mean 1.32
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Table 7
Temp -18.8°C Initial partial pressurcs a=2.67cm h=8.08cm

t r ko % 10-25 kgx 10752
0 10.73 — —
3 10.54 (9.37) 5.14
20 9.99 6.99 5.14
32 9.40 7.58 3.99
44 9.08 7.561 5.55
60 8.64 7.58 5.88
74 8.33 7.51 6.65
125 7.63 7.56 7.44
148 7.4 7.54 10-27
162 7.29 7.58 12.08
182 7.21 7.566 15.61
207 7.09 7.59 18.98
220 7.04 7.59 21.12
245 6.97 7.53 24.00
295 6.91 7.55 30.07
335 6.84 7.23 41.33
630 6.79 (.55 38.78
1500 6.73 (18.6) 179.97

mean 7.43
Table 8 Table 9
Temp. 18.75°C “Temp. 20 2°C

Initial partial pressures a=23.65cm h=1.(7cm

Initial partial pressures a=30.11cm b=1.72cm

t P T kaX 10736 | kyx 1079 t P kyx 1072 | kyx 10720
0 25.52 — — 0 31.83 - -
277 | o457 | (3.30) 3.58 12 8136 | (3.59) 174
0 9444 263 9.10 5 30.99 1.89 9.00
75 24.23 1.81 1.20 63 30.61 1.59 9.53
0 2102 L5 L8 85 30.33 1.52 9.02
105 23.90 137 Lo 150 29,56 1.46 8.91
lqo -)3 75 ] 75 l.s)o ]80 29.23 ].48 9.00
150 23,40 L1 15 210 28.92 1.52 9.30
180 95,90 174 Lig 275 25.32 1.60 9.85
240 29 58 1.88 1'.“ 305 28.04 1.68 14.42
360 o1 53 031 165 360 27.62 1.83 11.51
600 20.68 263 Lot 180 26.86 | (2.69) 17.60
930 20.53 9.25 630 28.68 (4.06) 28.8
- 720 26.60 —
mean 1.84 mean 1.72
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196 HH. T2'=7 L BERREORE FH) WioE

FKITELW 3I0 MNOBEEICAT § TARIEREIE, SRMERYE O, L ARERLA
LAIBECRT 3 L0, HL X2 —BHrRLTR 20 R30Ed 5. i LTRICIHTE
BT XEQGBESEC 52588, HERERKREROTHKIHTHS. 8IS IO KEKIL R il
ERBE AT 20 CH 2. P EOIEEIREOM E D EMes ke OBIB L JLod KIEEIE (0%
IS oFEEBERTLE g5 nNTeds.

216 O05 0 RIS 7 AT B3 & 2 C RBO IR E 47
: /f T BUME EOTIE 5. AR BB AT 3 L
/ LTk ¢abirTlies dolx, 2NO4+0,=2N0,, 2NO+
g N. (vm 2 y) =2NOX HDSKIEHE GEERMIC L=
¥ /ﬁp ATRE) OHTHD. “HITHIC L <RIBS FEE i
281 , T5 L0l ¥EOMLBEMATIEE ZMONTILE
A s RVBCB3. ZIIRKSZHETRAEELN.
// 3 THITHIRT ~ 2 HUL LT O BT ¢ k.
4 ;p» OEYFUTIEREL L ¢, WA < B IO THR
' y AL B, WIC ke BRERICATIEREL R EV
%0 T |, miEicksiconT, AROMEEERTCETH
00832 00036 0.00%0 : .
Fig. 5-The relation bltween 3. EHETIC 28°C RHRICHITI WD 7 2 I HESE Y] -
“log &y and 1/T. Rz L, KR, & L5, SRMICHETT 20 % i
O LR BEREIC B B 5 UUT AT R B H L T 3.
(IV]) BEONE

RHEEZE2 Lab%&:kfz’i%ﬁs?ﬁ]—lt%ﬂilti%‘i!ltmﬁ?%fD%:Fi.% .ZJ: b AEEHLD
IREIC K7 2B ATT 2R MENBDTH 3.

flcic#%iH Fig. 1 CRTRIEEE R © G hob—EROWTH 2—3z LANTHLE R o¥f%
rm»‘li}mm:,‘zoom_l B L THRSIIC L, 0BT RNE R% LT &Rt L7e 3 T IR B 1
X, MBEOZNE D bBITRCEE RAD TS 3. (Table 10, Table 11V3444)

Table.10 Table 11
Temp. 0°C Temp. 0°C
Imtml parlml pressures a..16 90cm h=2.34cm Initial partial pressures a=20.27¢m b=1.83cm
t ’ P kox 10-2 t P Ky x 1025
0 19.24 — 0 22,10 —
2 18.94 4.81 3 21.87 7.28
20 18.77 4.80 10 21.72 3.66
3: :Z';g‘ : j-gg 33 21.21 3.92
]78‘ ' 1:'59 3'46 75 19.25 5.25
2 o R R
162 13.91 6.05 1o lf'gﬁ b'Z:
210 13.20 6.48 - 180 17.21 6.72
420 12.29 8.55 285 17.02 3.67
720 12.22 6,09 360 — —
mean 6.[0 . mean 5.48

1) DTHMROLSSREEHBIILT L
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LR TS ST D F e B2 \ ORIEFR (F4 RIS | 2 7e 23 0) B MO TEBE U
72 B&5YUT Table 12 J 7 Table 13 O#iTH 5. BIbILOBE b MEFHHELREINTES

D¥RZDTHS.
Table 12 Table 13
Temp. 0°C ‘ Temp. 0°C
Initial partial pressures a=17.66cm b=1.568cm “Initial partial pressures a=13.07cm b=3.35cm

t r k,x 1036 t P k,x 10-2%
0 19.24 — 0 18.42 =
20 18.22 8.02 12 1.1 492
33 14.07 6.45
32 17.63 12.0 49 13.37 6.38
45 16.40 16.0 60 12.97 6.14
35 15.66 14.9 a5 1177 6.24
5 1533 14.3 145 10.32 6.31
90 15.19 14.4 189 9.57 6.42
100 14.94 14.5 210 9.07 6.50
115 14.88 12.0 -269 8.20 6.98
135 14.83 113 420 7.69 7.52
230 14.74 7.79 549 6.77 7.66
570 6.62 8.52
285 14.51 — 70 6.42 -

mean 12,7 mean 6.65

ZEOERE DO TT LD T IO B Sk C I N3 Mk 3 ¥ M3 DTH 5.

Table 14

Temp. -33°C
Initial paitial pressures

Table 15

Temp. -33°C

Imitial partial pressures

a=3.68cm bL=7.80cm air=3.30cm a=3.98cm b=4.37cm air=35.15cm

t P kax 10-27 t r ko % 10-%7 -
0 11.48 — 0 8.354 —
10 10.%5 1.75 14 7.874 1.44
20 9.59 1.26 25 6.63 1.22
30 9.07 1.19 40 6.07 1.58
43 8.50 1.13 64 5.32 1.32
36 8.08 1.00 108 4.22 1.42
70 7.50 1.06 130 3.94 1.37
85 7.37 1.08 142 3.72 1.44
92 7.20 1.07 154 3.64 1.57
115 6.96 0.98 165 3.55 1.45
120 6.78 0.98 195 3.30 1.68
140 6.69 0.97 300 2,70 1.67
170 6.50 0.87 360 2.65 1.67
330 6.15 0.67 480 2.50 1.54
420 — — 600 2.41 —

mean 1.12 mean 1,46
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(V] Inert Gas M8
Inert gas & LTHER LMY, £NEEABCREZOREE RO THS. (Table
14, Table 158 )1) MHE3E2RIL, KRB O CO, RUKSERZBICEE NaOH 0F %
L, KT HSO, PO, e THBRLEMARCTATNE LD LD TH 2. MillEICHE 2
REEHEE ZNE ¥ TR ILICHEILGE, RO TR 3D TH 3.
(VI ERENLREEORE
FOMTHIE L THEAY 3 AT EHICT A £ RIE LR WA, 1702 AIICKER s
BERMEHETT 2RE RO THS. A, RA—HECRYT 3 KERERRERBORE (&2
FELICA TR L7333 D)IC L b TRAFY RCTURSY BER 240 R TEHRHOR.
AT DA EAT O e 23R ETRRE R LI BT T L 72 3 R —iEHT B T o 7%2. 0

B 2

CIV] CV] 7 2 EERAS L X D 510l I K I AT N 2 AR R HE Gl 7 R IT
BIEN 3. MICHORIEDOHER KON E~te. BBV i 2 EEREHLY b, ASHZ I
LAk NHyH.O 2 a8AaME O TRIGCHMAT 2 0 & Lie. (COrH.O k&+2 LD
b, Ta'=T# CO, kb LRCTENETH 255, kDAL DWFETH3). X, (1K
2EEREIL L D IEO RIEITADBERIGIC L o TilltiT 2 b0& L. Wb

NI+ H,0 45 NHy» HyO.oooeoreeeeenioas @) GiMic AT
NHgH04+C0, = COKOE +11L0. i ® (7 )

™ . - (WII- R
o<l NI, = o< ) RARRCIRICHT)

HAFOTHON () 7z 2FMHIIEFICE S RT3 b O THOTHEDMES T, Meyc b
BHUEIL LTIES b0 EBEA~LINS. i LTEHOBHEITIE () O RAHMTHOT (&
Bakst (1) oiwv & B~nit3. WuT (V) 7o 2B EGL LR LTRSS A~ RUELiE
fits. WOBHE (©) OREL EROM IEFITEC EE~SNBH LT AOHIEE B TR
ETAMITRT () OESEIETH S 5. BIHKIRICRATIRRET RT3 345380
N3 R EHEEIRHEMTCRNETE T 55, (NORIEEEIARIC TR~
5.

- (‘;z‘ =7 [(NHgH.0J (COJe ™8T .. s 3)

IT 7 | lec e NHAH,O & CO, #F#ik « 1 mol %AfET 2M—Mificfliged 30
EERT. @ XD

CINHeH00= Ky ONH.) CHAOD eooeeeoeeeeeeeeeerenreeeson ()
& ¥ 3 TitAT 3L

X 7K, (NH) (1,03 (CO e RT . ...(5)
MaBIC

Ky =G UTT, L iereeeeeeoesoseeemssmss e e )

1) okFOiBMBTER, A4 D THoOTHICRENKSEL B



MIBILZEDES Vol. 10 No. 4 (1936)

a4l WM. Tae=TLORMLBE: ORM (G ’ 199,

Hic Q (X NHpH.O B3 UASTOMMATHD. OICE ENRATZL

gt‘ =7 CH.03C, (NH,) [COJe@-®me . @
#ic
komZ CHLOJC, QBB e ®)

BTk, I RREEKERETS 3. B/ g RIC R TIO IIELHE ICE 2 2 LTI
OiFtb= ¥~ 12/ EB~L, #2T QF R LTWHHOREREERALAS.
Kic X OHHFF N

logk=1ogZ CILOT C,F(Q-LYRT wovevreerrecercerenenncannns 9 -

gL logk & YT X1 Fig.5 o Gi#BiFE RT~<ETd 2. 4 Fig.5b itk h (QE) &
HITFiug 6950cal. %433, QXMILEKOEER L ) 23 LT Q=7610cal. T 3. "London?)
ki (b) OnE B KEN B L 2 IEHEL =+ A ¥~ CRIB30THDT NH,-
H.O S FOBSERO# 1/T D=3 F¥—CTH+A4ICRESR VB2 LEL0THS. WIT
4 7610l @ 1/7 % & LTRILKBIRMICIE Q-E=6523cal. & i b, HAOKRMEH KD
I —BEZDOERINTHS. HICHEADERIELVWEEINSTHSS.

R i

JEDHERIT A T SN MONEROBTH B .

(1) Bt BT a%=9 2DFiRHE 0° HEEOARBR L IE L.

() MEDRBETET 3KRBPOEBONE W% MmO,

(3) IDOREUY -33°~20°C IKTITZAMITHET L, Ao, AREREEHETELmD
7e.
() BEORFKEZWL Ric. D, ROFEORENRREINZOTHS.

(5) ¥l aE=RE MA~7BE, IR AB0 xRk
6) MEOHEL b, ItoJils NHyHO B35 HAHEESBIC X b, TESRHE
ENBHEEFRHL DTS 5.

R0 TS, BEOWIIITH D RG2S AT D 3 L 2Bt i B S |
FET.

RORLAARHRRAMEZAFNCEIBAZANHRBLIIZ 0T H 3.

WA —E-L )
R RHRARFRSCT

1) iz Q offild 50°~95°C I WML VIR DT H 5.
2) London, Z. Elektrochem. 35, 552 (1929).

T T R R - P v T P |






