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s %N mEE@ %Cu R mhkco & E %N %0u N:Oa
Y 19 469 0.05 55.7 0.38 1.2 0.58 4.0 36.5 1:9
Y 28 v 0.08 4 0.27 0.5 0.49 7.7 30.7 2:8
Y 37 4 025 4 0.49 1.3 1.07 11.0 25.5 3:7
Y 46 7 0.34 4 0.43 1.0 1.15 13.8 20.8 4:6
Y553 v 0.43 ” 0.36 1.0 1.14 17.7 17.6 5:5
Y 64 7 0.39 4 0.22 0.9 0.95 19.1 12.9 6:4
Y73 43.5 0.27 4 0.09 1.5 0.44 269 11.6 748
Y 82 46.9 0.38 7 0.08 1.0 0.66 27.0 6.8 8:2
Y 9 4 0.32 % 0.03 0.6 0.53 28.3 3.1 9:1
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L 0.13% R 0.079% Rtk D,

BERFR —BLTRECRE D,

R GEEE B gemymcsL

e (45

i e 0 10 20 30 40 50 60 70 80 90
FR OB OB (9 %Ni  9%Cu ®EH
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179 Y 28 0105 0027 0107 1365 — 769 695 646 605 570 540 512 485
174 Y 37 011 0040 0093 1365 — 751 665 602 545 500 459 421 390
165 Y 46 0.11 0.050 0.076 137.9 — 735 616 526 447 370 313 264 219
162 Y553 012 0070 0070 1379 < — — 590 483 388 315 252 201 158
163 Y 64 0125 0079 0052 1379 — 781 582 463 362 292 231 17.7 133
189 Y'73 0105 0093 004 1387 1188 99.1 821 732 666 613 570 532 500
176 Y 82 012  0.108 0027 1365 — 747 648 56,1 485 415 349 293 244

184 Y 91 0.12 0.11 0.012 138.7 1114 906 789 727 677 637 596 559 525

Dk Cut+Ni & UCIREREE & R Ehic# L 013 JhZE 0.149% 0% 284 OB % b o Cu:Ni
9:1 kY 5:5 WES CROKRFICIEN S HMUEOERT B ¥ oo Ni:Cu 5:5 % 6:4 0
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M~7e 2HERB D X LTRIRRO b 0 & REHET 2 8L 2 VEE: ¥ 21 35413 NiCu 2:8
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SRR b ERR LML EF D LD LEBEADL D, i L TR%EOTIEBIC & 25 EREHRE 13372 b
DESECERTHbDEH S

Ol WER= oy X DRI F 2K 23 S 2MEMKRR = X A R RS TR ), 8
BIconwTh Lo

2. FHAKIREE MR CIRM LE&RILE 1:9 JhE 9:1 R4k 9 fE r Jse v,
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I, s
ARETER T ve=Y 208 TRERPO—KEOHETH 5, BROE~TEIERT ve=
Y ABBEONEFRRIC ) v 2B R R L2 BHEERTER (BEL, 17, 5) ik Lo Tk
R CHEORKYERLTE -
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I
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S — |
""""""""" N aIOH B%Cgo‘ (NH,;I)KCOB

(NIIL).30204 B::L(IJO8 --------
wOR BT = v 2RI

TERET vV ¥ & LAKERILAY ¥ 2 L AR LOTHMEY — 5 R B L, 1EEE-SY v 2 Bk
3¢5 LROFIK L HTRICHE LD TR B <Y v 2 LRI T v e =7 2 L OFEHRIC LD
THERY vE=0 2R ERBE NV Y 2 OB L 2135 TROFKEERFHRETCALLETHLDOTD
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II. BEANY O L-FET T LRBOESRICH T
BRAY v & LREET v == 2 & OBESRKIE
BaC,0,+(NH,),C0, = (NH,),C,0,+BaCO,
BEEEPEOTERR N ) ¥ 2 SSICHEA DO RN ) ¥ 2 IKBMET 20T 5 B LIEOEERIC Lo
TZOREOERYFHT &3R5,

TEERNY ¥ 2 RO Y v 2 OFIRICR G 2B E L TRk x LTx1077 Ky 7.0x107° 38
SBITE Do SFMAIEE & L CIBHCIEAE LA & FHICE L TH 2 MIEE B~ 5 LIFRT O
Ba*, CO3™7, C:04™~ BEEZ R~ [ ) ¥ L TRIZTHAEEROTMRD bROMIRSD 5o

(Ba**+)(C40,~=)=Lpac:00
(Ba**](COs~~)=Lpsacos
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(C:04~"] _ Lpsacs0sy
(CO3™")  Lpcsacos

=24.3

BD S AR S 3EAE LB 2D C04~ DIBEEIR COp~~ DBED 2435 TH O T2 L Y C.0
B/ COy~~ 2SPRBE L TH BERE Y ¥ 2 KB L TREEN Y ¥ 2 ~OBMUASHE A IR T
DORFA A v DBRER EOEIRIC A DOLRICEILT 532 Td %,

BNV Y 2 LRET ve=y 20 ROBACHWTRET v == 2R VERT vE=7
2 EERCHEHET 50 L L TE~NEREROERERT v == 2 OBEIBRIRET v ==
U ARED 243 EICh HERBEREANY VA b RRACRB NV V2 CALBIETH Do RUEE
IR RBEBEOE, AR PR~ R T o WA DRI X 2 TEUTFl~ 2 8 BMlas 1o il &
REBEFTDEUDEE~LN D,

ur. B B A &

A, RERFH FIEREOHRBIER VSRR 2 Bt & JEFCER ) v 2 SRBT v ==
U AVRIR K R 2T E B AN TR L2 BRI o W T — R R L, USROS A
BEBOBE Y 7 A B 2 A L 720

B. BEANY DL ABFIICHERLZERAY v 2 3KOIM L LTHE L 20 &
BE AN v 2 BRRIC A B OB I, ENCHIERE T v =7 28K b R & hn
NTERMEE UTRIBSE R L TRBRY A v BER LB EHRRA L TT v = =T %L
TETAAVEEL, B DHER- Y 2 FIE LB T X Bkl L THER L
Feo Wi OMEEFRAY ¥ 2 BT OFKIR BaC,04 & LT 99.6% #7RL7%o

C. REAT7 E-VLBROMIEE BBV YV 20s~ERBT o=
2VEFRATIRERR T v = =¥ 2 5ClR T v = = TAKEMANTHERE S 72 b 0 10en

YHERL, ZOhORBERVET 2= TEEEL THE WK, B
PARK 100ce Fr~, bTHR <4 v — 77 23R, 1IN BaCly Bk |

20ce RUBT v e=TK 25ce &in~ ¥ 1 BiEo T 1 FiEREEL, &’ 1
B EOKER<) v 43t 01N BaCly Bl b T <L Tl b - T

DA ¥ =77 22cRL 05N OEEERERK —EBIN~THD, KRN
VAFEBIETHOAFAZ VY FEIREL LT 05N N Y — FIEK CRRIOBsE ¥
TS Do IHBRINERERBRIRT v == 28FKFD CO, LERDETD 5o AMHABKE
10ce FOTKTHDATFAF VY FripREe L THRRTHET 2RIEET v == TATLKE
TrvE=TOAREYMVIED,

D. REZRORMhAHE KEEHHOH L LERIZ Fodo BRROZEE ¥ Rotfic LTIT2
oo PEERUE 10ce % 300.cc A4 ¥ —7522 b 3N NaOH 10ce 7K 100 ce Fhp~THEih
L7ve==7%BEZLTHE 6N ¥ AL CTERME: & & LI BT 10 ce fu~THi: 1/10 N 5§
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<~ v A v ) EERKTRET %0

E. BiEOHE BBV 20BRTvE=v 2~ BEERER LABBRAY V2B LR
Fegh DIERER O B AERA: BFE Lo

Iv. € B & R

EOERRANY ¥ 2 ICET ZRIRT v =T 2 PWIRO KIEOMECHT 5 B Y17 okR 25°C
WRTH 1 Hom# 4 B TREENSTRA ERAET D L %MDk ZL VEVWIRETRZEOK
FEDHEE b BRI CHEL % T & 2 S REOKKERE & 41 % B0 LU T OB EERD FFERI & 4 W
M & Lo

1K KN L8R (REE 25°C)

EEAEHHR BT v E=Y LK X RERRR B e
0-1 AR 1 BEfH 69.12%¢
0-2 CO, 0.498 mol/l 2 76,07
0--3 {NH3 1022 7 3 80.4 7
0—4 W & 4 83.87
0-5 129 % & 5 83.87

H2RBOE 3SRIMBEDH RS 4WHOKIRT v2=v 2 WO TERE~NY v 2 T 5
BINEBIL ¥ B ROBE L RO TERRRRTH 5o ZIC LD T—RIT 25°C X b 1% 40°C o
SarENTRd 208 EE , RIET v == 2 BROBIE A DBRREOEITRIF TS 55,
HO0IM REET v == A BKRER T ve=v 2B LT 2 BEFOTRESM R CET S
25 1M REET v = =¥ 23R 12~14 ER THICREASMUECET 5 ¢ L8 L ko
7o

B 2H RB7vE=v 2 BFRORME &I QBRI 25°C, RKAEHH 4 BERD

. BT v == a2 B~V Yoo 1 BRI cH
RBERE  mpogukmol) +5 (NHNCO, Mgt 8 4 &

I1—1 1.20 (BE) 736 (%)
-2 €O, 0.1211 1.38 84.0
I1--3 NH, 0.2527 1,63 91.9
1—4 1.97 90.5
1—5 2.76 95.0
I—1 1.14 77.7
I—2 O, 0.2289 1.31 89.5
nm—3 [ 04792 1.54 93.3
-~ NH, 0.479 o o
I—5 262 93.4
m—1 1.10 81.1
-2 0.5537 1.27 927
m—3 %%3 1:245 1,49 94.6
M—4 1.81 93.7
-5 2,53 92.8
W—1 1.10 89.3
y—2 1.1050 1,26 923
v—3 (131%“3 2.524 1.49 94.7
V—4 1,81 94.8
V—s5 2,53 93.9
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B3 F KRBT ve=v 2R oORME L B eds QREE 40°C, KIERRR] 4 521D

- RET vE=Y 2 BEET Y Y o 1 EEcH .
HBEFR  ppofkmo]) 53 (NH)CO, mmeE 2 % &

V—1) 121 (B8 78.8%
V 2[ €0, 0.1214 1.39 90.5
V 3 i 0.2 11 1.64 94.9
V— 4) NH, 0.26 1.98 940
v—5 2,78 93.6
I—1 1.12 78,5
—2 CO, 0.2232 1.28 90.9
V-3 NH. 0.490 1.51 93.9
V]—4 NH, 0.4903 1.83 94.9
YI—5 2.56 . 957
VI--1 , 1.12 85.7
YI—2 0.5579 1.28 963
-3 g'(})fa 1.275 1.51 96.4
vn_4, 1.83 95.5
VI —5 2.56 97.2
VI —1 1.11 943
Vi[—2 CO. 1.110 1.27 95.8
VII—3 {2994 1.50 95.9
VIT—4 NEy 277 1.82 96.4
Y5 255 95.7
100

/JA(- b ] e - S =
%0 o © T T
% A / BB T T T L |
1t / /* —_— X ™Yy
&= 80 7
// D- p- 4 0.287
K /] £ y 4 05537
70
—{ 't e 1,105
60
1.00 1.20 140 160 1.0 2.00 20 2.40 260 780

REE7 EZOLFME (B 8)
EOE R vE=v A KIEE (25°0)

100
& 90
1t
* 80 P
o e — 02232
% I/ T
\ , A— 05379
70 [
) G ﬂ)— 1,110
60,
1.00 1.20 1.40 1.60 1.80 2.00 220 2.40 2.60 2.80

REETVEZTAGME (% &)
B 4E KM Ve =v i L KER (40°C)
EDBRAHIRIE T v & = ¥ AWK F ROBTICAE S 735 A b I ERRK F/NBRIC I 754 b KL
BRABUERCET 52 L ¥ A B D BRRT v & = v A FROIMIEE LR EOREEC ST 58
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BRENWTD b D PFEEREOBUARD RICIBHELBRRIE T » & =¥ 2 OREOHEOHHFHE L \»
AP ENDN Do ROTEEA AEM T v = 2R r B LBICBEARE T v E=Y 2
YR UBMEE ¥ T 28I Ia TR 100

R7ve=v2REFTRICTXETH ‘“:%—mvwmﬁ

Bo RLZOBMBESHIERCRA DM @
COI~02molfl BEECTWREBC LE
HD Do SREERMED bBRmET ¥ L0
% 25°C

-
=

ve=y AOBE L EMEE L OBRMR Y FT
BULTRD LES @O %o

D OB CIREDOE W T EZR I 605 0.1 0.2 0.3 0.4 05 0.6 07

. SRR BT T2V (M0Y))

T & BSE D AL7 > TR B ¥ —&ic -
100°C i« LB T 16~17g © ® ’
BREANY w2 R BT, FEROBE ¥ PET % c & IBKE & e O it AL LWAREE T
vE =Y AVRIRCIREET ¥ JOB L2 X 2k LT 2 oK ERO S 21T o TR %2, HEIEE
oS ) w2 B LT 125 EBOWRE T vEe=7 2 XEA Less 97% LI LS E ¥ 157k,

# 43 100°C iz N T 3 H B

ﬁ@yyfsz%ﬁm@:CoﬂJmnmw,NHpm%nwW)
BOHERER]: 3 glH]

% B BT v = =y A HEWIE MR W o &

& ®1 %2 H1 %2 & &t
Tt 2,500 % 5) 2.50(% B 98.3% 0.05% 98.8%
X--2 1.25 1.25 92.4 4,88 97.3
X—3 1.25 1.25 93.1 4,83 97.9
X—4 1.25 1.25 92.7 4,70 97.4

DL EOEERICH A L7e iR 7 v = = 7 28K OMK L CO, 1mol i LT NH; # 2mol EI'L
(NH,),COs CHET HEATEFDOEEE Y (NH),C05 & LT 01~1mol/l it LTH B0 REET v &
=7 AERIERIRT AL T v = TOREAHMC IO TEEOHACTHYULELIBOTH 50 bK
i COy I 4% NHy oFr=tht 1:1, 1:2, 1:3, 1:4 o LabDd BOER TR
HROML 1:2 LLETHIE L WIS LItk Do

#5F BT ve=V 2REOMIR L KMESR (REE 40°C, HERRH 3 BERTD

w B KET ve=Y9 Aif‘i?&@iﬁ!ﬁc (mol/l) @&» AN
T2 CO, gith 8 f &
F B O, NH, (EED %
X—1 0.495 0.499 1.29 44,1
X—2 0.498 1.022 1.30 89.8
X—3 0.501 1.450 1.32 90.2
X—4 0.493 1.995 1.28 90.6

V. RBRREROEE
DLEDOEED LIERASY v 20 BERT v T =V 2~OBMLRILBWAES TH 5 T & EMDT0
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BI S0 K BT BEEHTIL 25°C DBHAD S LHVEER L TARWIMBOEERD & 100°C §ifiIciA T
BRSO IR TESTH 55 LAREIN, RRT v = =7 28EOMERK L CO, ¥ LT NH,;
FeAlT 1:2 DL L2 bOpBEE 7vE=TORC IDOTHR VL AvssT =
T 2T ADOLGAEIBEKRT v ==V 2 OFF/ET E AL A T XS ESHICETT 3
T EXHMORe ARRT v =7 2OBERSVENEES I ZLTZORMELRE T v ==
v 2ADRBEOEHWEER) v 2 L TERE ok LA 12~13 HRCRESE
N =3 (I

WRICESAREET v =¥ 2 RO BE R CTRINE OBIRRIER ) ¥ 2 ik 23R ER
TlRA Ve REEDHEECHE % b DIXIBE TS 23T HBOBMYE Y AT 5 b OIBFRIC & 2 5E5:
TrE=Y LOBRETH D L BEAKTD 5o BRBERBROKBRERIET v == v 2 ORERERO/NE
Flo v b FEHEROFSEFIOTI b Ttk IRIBRE AR ¥R Lk,

BELERAECR TR ESKIOMEIT L TH DBUE T BT 2RI T v e =T RUREKRY 2 &
BALTHRERET v =2 2EROBEYED D T L RELTD 05K PHRICHR T /VEEREE T
BRiCEIRE OB AICATEETS 50 b Z DEOWERIZ L ThHK o R UAERR ICR CEFLRE: T
v =Y AEEOBER 0.1~02mol/l THATH B & &% b T OIBE DR WEAICIERET
=Y AOFROSREEN Y v 2 OUBPCEL N L EBE LBk ZRERT ==Y 20D
VIREDSRET v =0 2ERTFCRTETT 2B L BRNLS. AERICARTRREENY v 2 2K
TP T HERC ORMRIRER UBMZBEORIRED LIt 3L R LA WD TH 593, BT EMC 5
BN TEANDRFIFEOHEE LR e L TRFITH Do O THERDBRRIRT v = =7 285
OB XK BIRESD B b0 & BENDPBZIERRT v = =7 2BRPCAG 2ERT v ==
v A CYIRBEO I IC X O THIBRIC A B b D & BRI Bo EH FHBICT LABARRT » == v
LR OERT v =¥ 2 CIEMEORE 217070 5, BU LLOMBEOBREITOENEE
~NbDo

VI. #& i

BB 7 v == 2B TRAOER ) v 28T v = = v 2 OB RE BT 5% r
1I0%o ZEOREREFTHIT 5 L KO B Do

1. FHEEARY TF LT 100°C [cih TIRAER M TEMbEE 979% DL kit &A%

2. BWEET vE = AWKOHIEIE CO, i NHy =Lk 1:2 © b BT (NH,),CO; 1mol/l
UEDLDFERAY) Y 2 LT 1.1~12 ERFEATIE L vo

8. WRBR7T v==v alFROBREZERT v = 2OBMECKT 2T o8B REY
B2 TRAELA V. REROREET v <=7 2 OREM 0.1~0.2 mol/l BETHKITD 5o

B -  ABAZORE R ETERHER SR L ) AKRBA~OHE I Ic & 2N BIcE SR T
DBo KT L THRERIBMEFHKT . WEBIEEL LTUFSERE L I OoTITREN %o



55 FHEEL LToBERT ve=Y 2T 2HEL 11

(RiEmAssE TR LSRN (B 15 422 J 16 HEZ#)

(8) EEHELTOBETVE=Y LICEHT ZHE

(BAR) ToE=TKRVREBRT A E=DHYLEFED
ISR BERT B9 LDBRE

$ B B F

I

AT (FUEfh, 17,49) GRS Z2MSEBR NV v 2 LYV KRBT v ==V 2 X OTHERT v ==
YV AR H AR D B AR OBRRIE T v = =Y A0S VWKRER T v e =Y 20K YEL T
REEASYV Y 2P ICBAT 22 LD ROARIREYPBCT 2BCIRE 7T == 218K
BT ve=TKPCAG BEIRT v &=V 2 OBEIREE ¥ MBLE LK Lico BER ZIERT + V¥
2IVERT =V 20BERERAV YV 2 FEFLTT vE=T « ¥V — FERICRG 3 RHEEK
CERBT ve=7 2 ¥ FEI S TERERT FV v 2O EELT ==Y 20K X155 250 £
BRRT MV Y 2 RCERRT v 2=y 2 ¥ XES X THRT v == U 2R UCERRT IV ¥
2 DIIR S D HIRITRER D R EBP ¥ FE~Teo RUERT v == AOBRMERTZ VNI WE
RWHETH 5D L BADBEORE ¥iED 5 B LV REET v = =7 2BFRTICRT B1EBR T v =
=V AOWEMREE I L TE S LT D o B 5 2 DOIH D LIICAREE ¥ R A 20

IL B B F &

RO LSRR S CERE T v e=y 2 R0 A B 20T ve=TKERRBET v ==
v AR SRIETIRERR T v & =7 2808 AL, K EEERMA~TRE L, TEIRRT R TR
BLUTFCEY L)k BRHE L TLEBRERIOTH 2080 7 v = = 7T RUREBT =
DBESDH D0 LRH WP ERY P TRIBELCHE L TH 32 E0KOT IC AL THUERE
B UCHUBHRIE 3R BT Lco BFHAIRIAIERR, RER, T v = = T IKHWTHHF L e ds
ZOBFBERFTRICR W TR 7HER L BEFRER TS 25 b KRR ¥ A <o

III. 7 E=7KPICAT DBET E=Y LORRE

o RREO T ve=T/KPCRG BERT vE=7 2OBMEOCWEMIZROBY TH 5o #

il ¥ 100g OV ER(2 ¥R Lo

B 1 % Tyve=T7AKPcRT 2BET v =Y 20 RE
WRAEIE (g/100 g V1)

il

®mOBE 7 v = = 7IKIEE
NH, H.0 (NH,).C.0, €P)
25°C 0 94.99 5.01 0
1.97 93.60 4,43 2,06
3.93 92.16 391 4,08
5.81 90.80 3.39 6.02

7.03 89.87 3.10 7.26
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9.90 87.53 2,57 10,16
12,8 85.1 2,10 13.08
15.1 83.2 1,73 15.36
20.7 78.1 1,22 20,90
25.6 73.6 0.85 23,81
40°C 0] 92.41 7.59 6]
1.96 91.16 6.88 2,11
5.50 89.11 5.39 5,82
7.81 87.50 4.69 8.19
10,9 85.2 3:87 11.65
13.3 83.4 3.26 13.78
10
8
3
6
i X §
X S~ 40°C
’5\'{ 4 \X\ X\ P
C o A
—_ ) U X
=, A —
. LIS B VR
x-\"X\_.x
o 1 3 12 16 20 24 28

7L TV AREBE (NHs%) »
B 1 E TreE=sTARTICRTZERT v =Y 2 HREE

IV. RERT7 ESVLBRPICRAITDIEEMT DBy LORRE

RICRRT v & =7 2 iICRT DIRREE 2 E Lico REBT v 2= =0 2KET v =7 LR
OEIRTEECA LA DS 5D NH: CO, o=alhy 20:1, 25:1, 3.0:1 oPArREL
Teo Z OFERIAHS 2 BICHR L7032 % RERIS—EMREE O MIAR TR TR 2 B oo dn { 7 b 22ER 1o
LTCT7 ve=T0B 3 RENICIRBESRF2HECR 2 DR T v == 20BENRKE (RO
B TRIRA EZDERBR N A Vo T2 DWW BN ADIEL CO,% D 2~6 DOIEETH BASHIC
z PRIR AT 28I ilic CO, ITibW T 0.5 mol/l, R NHy i b\ T 0.5, 1.0, 1.5, 2.0 mol/i &
%@@%%i@ﬁNHJEQ”%2DH(NmMD3Kﬁé?%%@f&@meﬂNmmmsu
kic NHy OFET 558 TZEOWRPICRT 2ERT v 2= aOWRRE Y E Lk, 3%
EUHIBMIEAZOMBERTIOTH B2 10K % LRTER L ) Wilfc NH;:CO, &IEMRE L OB
REMmbc LD,

F 2R KRBT yE=V 2RBEPCRNTIERT v E =y 20FMEE (1)
REET v €=V 2B OMIK

= OB (NH,),C,0, 7AfRHE
NH,% C0,% NH,/CO, &1k (2/100 g EHE)
25°C 0.81 1.02 407
1.96 243 271
2,80 3.46 206
3.85 465 1.54
465 570" 2.05~2.15 1.26
5.84 7.30 0,930
6.64 8.10 0.780

7.19 8.80 0.689



FE BRI L LToBBRT v E=v 2 BT 2 HE

25°C 0.24 0.23 4,64
208 2112 3.05
498 492 1.51
7.34 7.25 0,901
9.64 9.55 2,55~2,70 0.622

12.75 12,50 0.430
16,62 16.55 0.273
17.68 17.75 0216
231 1.69 307
723 6.12 N 1.08
11,58 9.80 3.00~3.20 0.573
17.05 14.60] 0.282

40°C 1.09 1.35 6.12
289 350 415
430 523 2.89
5.75 6.90 2.05
7.42 8.98 208~21H5 162
8,59 1012 118
9.67 11.56 0.994
10,51 12,66 0.894
0.309 0.308 7.19
202 2,03 5.37
424 424 3.28
6.98 6.91 1.86
751 7.54 2.55~2.70 1,53
9.91 9.67 116
11.34 11.25 1,06

16,38 15.68 0.545
18.39 1805 0452
222 1.78 5.60
6.93 562 2.45
10,63 8.45 3.00~3.20 1.55
17.96 14.75 0.630
21.79 17.56 0,420

Coy : NHp( e vbbs
x| Vi 2/05~215
Q 1 : 2:/55~2:70
Al 1 : 3{00~330
©
A
2 LN
Seo 0}%
x R~——0
d\ﬁ\X‘%¥ At X e A .
i 5 .l X ’*—-qy‘
2 4 M.(.’ 8 10 12 14 16 18
TR O RO #% (CO, %)

# 2 @ RET v E=v 2RETRT 2 (NHLC.0, oIEREE

43 F REBTVE=Y2RETCRT 3ERT v E=Y 20BRE (D)
BT v E =V AREOMIK BT v T =Y AVRfFEE (g/100g 1K)

NH,(mol/l) CO,(rol/l) 25°C 40°C
1 0.499 0.495 3.19 5.53
2 1,022 0.498 291 5.07
3 1.450 0.501 2.83 4.90
4 1.995 0.493 2,53 4.56
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7 V. £ =
BISRICRCTHERR AN ) v 2 T HRMBT v ==7
5 L8 . 2OV i~ et ERE S ) W 2 kD ERT v =
Y A ~OBMUE X E 0 DRI R OBEREE T
L= __£:h~  vE=VABEFAREL TARCGARORR T v =
% T | = v aRERTALEND B, RLZBERT V=
=V AOVRRE KT ¢ 2 [E5H 5 T & ¥4
VD THRBRT v =V 2IFERPOERT =72
1 2 3 1 OYEFFEOWE X FTORRT D D0 F DR RERE T
e, it vt =Y AEEOBBEOET LRI TR
W= W Sy =G SR B EH ST C L FWBMIC Lieo TR v 21k

(NH,),C.0, »#f#EE(C0O.0.5 mol/l) )
TERBT o=y 2OERITBRIKET ve=v
2 DOWEEDS 0.1~0.2mol/l frs L S ZLAETHHR VB L B WO TH 2 IOBES TORIT >~
F=U AFETCRERT v == 2 OBEME L EHITRTT 205 TH 55 LIHEDEIIFHAT
Dho RRT v==0 AIRPOIER T v = = v 2 OEMBEEDRE 1L 25°C BT 40°C ORTIBEED A
T2ORICGRE R WIS 2 BAUCE 3 B b I EIREOLA b KRSk 65 CIEfRE R T+
BYLDELTEL~AND I,

POTHERAV Y 2 L VIERRT v 2=V 2 ~OBBMIE L MERER T v = =7 28K 55
L E—EDREFIC X D TRATOH: BT OETIRE ¥ IERIE T v = = ¥ 2R CRIE ¥ BB it
B, ZOWRTH LWIEEEY) v 2 ¥ EH T 28R i e A LB RS T v == v 20
BEXETITHESER T v == 20BERELBRET < LD LE~D,

RICLTvE=T o V= FHECRT 2
NaCl+NHHCO; = NaHCO;+ NH,C]

) W R %

No

7 % AR E &[RRI
Na,C,0,+2NH,HCO, == 2NaHCO4+(NH,),C,0,

BARMEEFIALTERF VIV Y A X VSR T v =7 a08EST~BNE IR LTRL
d0

TyE=T Y= FIRICRT L EME VERBEF ) v 208ERMECE~NEERB T v ==
U AEETCRWTELT v = 7 2 OVIFEES K 2 WO K LERIRT bV ¥ 2 OVEFREE SR
VN3 W (78%) T RBICHEET v = =0 2 RUTERBE T v = =¥ 20O®ET 2ERTTIRELR
BT v )Y 2 oBMEREC/NS(ADTHL T LIS bOTHBHERF + ) v 20AK
BIERT v =7 2OBMBEREREF YV Y 20ZFN L ) bF/NZ vo BRICERET v == 2
OWRERRIRT v = =0 aVEETCRWTHS TN RV BEATRET v < =7 20HAR
HWE L T/EAE WASRIRROMESD & 25°C KRG 2FERIET v = = 7 2 OfFRE 19.9% Bt CO,
L LT 111% OBAEBZACIRERT v =7 2OEEEZH 05% M2 TH 5 S0 HOTERF 1V
VAETAERRT v =V AOERIC L OTEHEREF 1V v 2 ¥ B ER T v e=v 2 %



59 FEEE L LToBERY vE=Y 2 KBT 3HL 15

BRT TR T Lo BB T B0 S HTHEE ¥ 1 Sh e 3 5320 2 {RWHRET, |AKER
TvE=Y AR RBEETERRET MY Y & LIFRTCBTHRICEX S NTH B 5o RLERR
F MY Y 2EREREW ECECERET v =7 s AW TIHIK T LTH 20 LIEATLR
Brr VY 2R EEKRT 22 LRBERAVETS 2. I T ve=7« v —FERCRNG B38m
FRBRTve=v 2DERARIOTHERT ) Y 20 0HBR7 v == 208G XRTERCGEE )
DEHER LB D,
RUELRIRT V) v 2DOBMBERTA Y KEWHLOERF vV v 2L TRBE7T =7 2
(NH,),C05 %584 TROBAF T X b
Na,C,0,+(NH,),C0; == Na,CO;+(NH,),C,0,
BT ve=v 2 k38, KR YV 2 FERPCEBTHEROLSEATREMS S DEiCHE
~Bo ZORMECHT 2K EITOTH 20 bEOTHRE LE V.
VI #® ¥
1. 25°C KUk 40°C iR 2 7 v = TKIDOERT v = =7 2 DIRBE L IE L o
2. 25°C R 40°C I BRIET v & = ¥ 2WRRT O T v = = v 2 DEMEFVE Lo
3. WERT v = AT BIERRT v ' = v £ OWRIREED DRD 2 FEIKDERT ~
=y 28 EOT L FBRL ko
N2,C;0,+2NHHCO, & 2NaHCO3+(NH,),C,0,
Na,C,0,+(NH,),C0; == Ka,CO0y+(NH,),C,0,

MiFe - AR ORI ETRBHRR S & ) ARBEANOEZEFIHIC 2 DRHIFT R R ICBSFTRT
HBo WICFL L TIRER DT E LT o MEERIEL L TUFLEBE C LI >TITRN o
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(EmmASmT A EAASER) (g 15 43 J 14 H3H)

(9) EEMBTETOESMES CEEMEEBICHT &wmon)
Byttt B e R B R S IR T

m A& B -

&
ERMEE LA L o3 R Ic ¥ LRI Y 2 JERBEMEA Lot RS 3 5 JE
CHLT R O TER &S SRR D o ARICR TIEREDNEF & L THAOIRRECEH T 2 R1%
BB oSO ECB LERL 25 XL LBET N Lo
SERIEE B O BE YL K T B B ARE & 7 SHERICA 5 ICEIL D, EOBRIEA O
PEEE SR EREE 1B B IRER I R OVRERAS ST L TREE A 2R A B E KL EAR D o MICARIC TR
HEEORME B UERE 5 LitT < Lo
RET 5L HOMREATBIERE S X Smcf—HaEE e G 26mMEER 7 v 2 = 288
MEEE LTS LOONCEPTMOITRERKCH LR ED b0, L TA2VEFRET 205
NELPIC LT, S RMBIEEETEDDA D o PHOEEET L7 Y $E0F hic i TIRER
FTarHLL, HEcRTBEORMEY 2T 2BEHLORBECHRTERT <L,
I BRI ORREICHTIRE
B BRRMEE I £ R T RIS ~NE T A ) b~ KRR e AT 5 L 2 dEL
3 SRR U BRI I 2R T % b, BEERO LRRIFAC L Tha 252 RT. RIE
Ei@fé”kﬂ&@k@$ﬂ%%Aﬁb,&%ﬁﬁmiﬁﬁﬁféwﬁ¢7%®@%%%ﬂmb
BRSSO BRI L TR LB oA STREFREY 2T 2 b0k b, BRIEA+LEY
*évrvxmﬁmfﬁﬂLﬁ 1, LERSSHAY BT 2500, BWIPICKE S & 03
ETA2HEERTIORNE S, ALBOASHECE U LBRIH AR 25AREAL X ) KERD
CKEA & FBEBLESE 2B 00K Vo PORBRIER O REICHT 2 K & fidle 2 3iy
B3I b MERRIE ) L RE R R E X BT 5 oA F B ERL, LRBEYBEIILED
TERDo WILRICA L ZICHTEREBTETLT Lo PHDIRTEL L TY T~ RIEERSAF
BIZAUT 2 F U o F v v FERRICE T 238 R 2770
% 1 % BEALBHLo 2 F et vy FREET 5 KIE

bl

Hto HEOLESEN emmonn FRETRE (heviomomn,
Lo R B EGD BGRE 3O 3 CRD 625 cc
2 AMNEEGD  HC7D W7D ®CYD 69.5
I EENCIIE T T P P 673
47 -7 - & ®OME  ®C7D) #CY) 00
5.7 m oy xk #C/H ®CTD O HCD 00

* #£3K Sg e 1NKCl S0ce ML 20°C T 1 FEffRE LHIRR ~BREBE 2 N/40 Ba(OH),
K—Cﬁﬁ'@: 5%%‘& Yo
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EERLAEERFEL L YV EEIREAEHROL 2 ¥RABE P CANZIC pH 55 DMK
¥ 10 ce ¥R U ZICEBICTREE2 2 FU o 7 Lo FEEYE L ) 5 B ssE LT
R AL EREOCHEYBR L 2D DR Yo XEIHK 28 MK 100ce & 30 4
HEETY LB 2 FL « A v F HRMERMBRE LS FRkAE Do 2AFL e F Ly FIK
Na,S0,+CHN:NCHN(CH,). % 24 FR &H LBHEEMIEREC LT pH © 6 Dl kic T A,
pH @ 4 DTt BT 2 b 0k Vo T EROKRE L Y 4B+ ¥ /K THMEREE,
BIRRIKIC 2 FL « Ly FRRM L 72 2RO BHESE AR 2 FI3RRER S X ) RS ckEA
FAUEBHLELTABREAR D o WHEEIIBEHLHRRIC 2 7L« F v v F 54 L CGRE T
L2y AT L o2 s bo b BT MRBRIZKACRYBEEZSSSEHL Y KAV,
by~ 53R BE7 v Y SR TREECHER L 2 28 3R BB E RE XY &, 14
SR O BKCHICE T A BRI THIE L 2 2HF I LTRE L U THEORBEE O HEE
¥ RLZEDLDE D, R EEFOAFNEREELY pHSS ADZEBMAKC T4 vy 7 2=V
=AY~ o 7 72 i CHBEEY, BB 2BRRKOREIZ Ltk T pH 55~6 L
TRAFN o F L FRTHAEEFHAR D &,

Z .0 7Ly R P RAFERRIETREC THRRY AREVFREELRAER Y. AFPEH
Fic UTERHEE S B b 0TI b R B R Y P~ 2 FAROBAFAICE D, ERREFECN
FROAY Fo AFEREATBERZY + ~AFARCTRAHE L LTRACEFN E2 LIk
HEPRERFONELOC LTEREA DT V) F ~ AR pH 6~7 [t THMic L T2 ¥EHA
LLTEBATIbDAE Do BEORR L YRR LIE A Fov o F v F LY = AEFROM &
MO REERRICH L TIRELE 336 L TR A 2T £ 28 & b LR AEIBIRK IR Rl
LT MR Y o 2 BRI & Fo EEBERMEA L 0ZMK P IR REEIC TR OB~ 2 KEA
FUERRHRe I EERT IO LTEETREHEAD L7

B R EE DS A HTRIRES, IRIEKE, FEROMm T BENELIFEY) v A BRPCAB S
B I PRI T (L & b B IR L U LRSI ¥ BT IR R MEE R o ferR g
WCE T 5 HE L MEHOD 5L & BE L THBICHABKRORBROA¥2EL LTRLE
boirb,

FEERSTR S (BRBTER, K, 15, 5, 128) RIS LHHLIETRE L ORE] B 2B N TA F e
F vy FOMMERCRIIALE BT~ 20°C c 2 RfiREE, BEOBERS b
ELTTAI70BREYAY, HERI VBREOCHLR 2 FL « & vy FERK & BT LITESR
Y 250« v Fho Nat LEHERO AP SERT2L0LBL, BWERCKRY Tk T
AIFOERERPALET 20 LHEE D A2 TFORRCENVEERSRBRFCTLIFD
B BOBF, KHOBRIE Yo RICHERFRFFRT L,

ke LTk (D /DFEE G5, (2) ka)llat () & (B) BAAL (H) K LTAF e
F vy FR A2 BEHGO 05g % 500 cc OHEMKCEFELLORY, £ 10g i 100
e DAFIL o FLYFBHRY M~ 4 vy 2R e 75 xadicT 20°C i 2 REEE#C TRES
L, IB8L CTIREK s EECKRYEFoT LI P RS ), HEREIKKOML,
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W2k BUEALE 2F A F Ly FRTEE TR

1£%i£§ﬂ§§ o R mT RE
KOH o mg #
ay ~ F oA +£3ED 8.6 ] B3
@ shaNa LG 106 # R
@3 ;A H kD 8.4 Yy mo¥

s, AOBMEFREREERC THEBER—EE rPMT A cE LeS N/10, KOH & &
Y, 1g OFE¥HMT 2L 25 KOH o mg BELTRLAS LDR Y, 4 -LORRM:E
¥RTHMA Y, ERORR I VEBEECHBRMMER L 2 F U« F vy FERETICK Y 18K
RIcT7A I R R Y &, BKRTOT AL I FOFHBAFROMCHLLBIED 2 F L« v
v FREDOBRREORIMIC L BEOBAT 2% = TR YINA~T 2= =TKE4 L GAMcHimML
HMLTERDOT 22=TkHBELDOONT AL IFORBYBEL2Lb0R ), HICAEE &
FITLTHHEE 10g IKRIFEA T o v v FIEED 100 ce Fin~FtFic TERIEE, BRIRK Y
HBEMHBLERL, PRCADICERATHSHBCB LEABEEL, 2B/ LTxFL XLy F
OIS LT, 2O B OBBERE IOk  II~EONE FIER L, BB L T2 T 2w
=TIKEMANTTA I FORBOFELBEL 2D, RE2CHBACUMEORIBEBHE Y &,
WABBRCHER Led 2 7L« & v FORMER 1g ¥ AeiihdcTasgEn L 2zt b
DEEFRFK E MR~ THEORNZTM L R L 2 F R # UIREEL Y v 2R ERIM L 2 5
CECHER Y ¥ 2 O G & UBIROFAE TR LY,

ERUEERORIER, BRMEH L0 2 Fov ¢ 4 vy FEEEICK BRI X Al 4 A BT
BoF. MANBERBOFBHIBKYEBERE L, 2 F1 « FrovF e LH 5 BOKASH
Ly Al A A VIEL, WATFA o F Ly FOSTAFIRIBEALZFVEEF VY Y a3k ALES %
DICHEBD 2 Fu o v v F BB 25K hic 3 @Rtic#gk b SO, 4 F v FAELEZ ITER
b BT BCHBICERL 22MCBUVUIBEREE 2T 0 « F v FERKRERET 5 b IBIRKRS
T Al 4 v B REF, BRABROBRLBOFR L AN Y, ROWI P @Fl Al 4+~
O%E&%%%&Bﬂ%%?ﬂﬁﬁ?L%?%E%,ﬁ%x%»-jvv¥ﬁ%ﬁ%@%ﬁéﬁ%
B rd LAHhcr 2 b o2 THSEE B ) 2R OB IR LR S ikt 2458 5
bokhY, BEATRF L 273 vfRF MU ¥ 2 A LENSBRANE AR OB TE
ELEIFIEEEONEIHA Y, RTHO TELEOBERASZ 2 FL » A vy FHERMERT
BERAHRREA L ¥ S EENK BB T AR L A— L 22 BREEET 2 0R ), MEBR
OEERFERICNTIRIEFT L ED Al 413k Ca 4 Ao 2 LR Y 2 2 132 5 Ml Ic 3k
bOIIEDL B LHEE T,

FEICA T« v FERRICA RO BRI ¥ I3 7 v ) RS R b =2 v 4
FIROIEIE & Ak T 0 RICHEERRFR ¥RLT, 2 T4 o A v F R LD L0 Fifg L LTHE
ALz #EEEOHMFR rEIRc TR L 22 b0k,

EIBREBICR LB AT« AV FEREET AV o 4 3 v DHOKHES F 4 v OfffE
OFEMCAR VAN I BECZ AL THBYERT 5230k Y, fETREREK (FEFH KA 15 b
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3 F AFA A v YFRECHT 3 AEBHEOBL

W B PEBOR R R L > a5 IR OVEHE
(1) AlS0,), & o 48 o= w1 PRIEE o 1
@ FeS0), 7 BB 4 v
(3  Call, ” ¥ @ 7 b ifid R
4 Mg, 7 ” v
(5) BaCl, ” v v
(6> TFeSO, 7 w @ 7 A S )
7> AgNo, 7 - D) 7 7
(8 NaCl ” n S i o
(9) Naso, 7 ” 4

132) #sitdke- 2 B LD Al ik Ca &2 F o« & v Ffo Na & BicHAHRICHk
VEHT D LE, HECHEL VEEES AL ELCF Ca B FL e ALy FoREFBALT
EEROMIAEMND i B TFR_EAE D, WMICAFU « F v FIRKY BERL L BT 2 L8
Wrbic Al 4 X v BEH LR LE 2 IERC LTI TOEREROZER LY BPTE 0L
Do BMICHMEBRE THEX Y Al SEET 25834 U2BERE KSR L THER AT, #2
TRRARRMELYZ2L, 2970 « A vy FRBREOROBYET ] LEMRERETRETL 2 L LERE:
HE% 270 o F vy FRKR LB L 72 2ZRIRIIERTHROM < ik b o P L TERMECIES T,
HEZ 27 e Fv e FREEEBELTRY AL XY Al 43 oSl T2 L 81E, Al 44+
EAFU e F v FOECERE DB EEA LT EEO M AEED Al My ERT <2
Do HTRIETIC Al 44 v 3P LR S SNEZ o3Ik R+ 2 b L, MREIIERER+
AFN e F Uy FEERE BT L CIREISIRIE Y 2T 2 BBIIERCH Y TR LA H YR
FeonEND G, §HkoMn CIREREY Z2EF, X Al 1 3> g s ¥ U CHRIRE
BEBLORY, IROESFRICEIBPELEAITAHE 2 kBN 2R D,

LUEFERE L 24580 <, FRMEE O REEAT I T 2 SHE I 36 TR 3 2 & & BRIk
T L THEBO 2B E L TRREF 2T, RICHEBBICR TERT XL, —RichfoiiRE
OFEIRIE A X 7 FIEE (W Ostwald; Die wissenshaftlichen Grundlagen der analytischen
Chemie. 4 Auft. 1904) DFFFE 1 A > BICHIUZ PRIOHTRIE AT b4 o THEICBEET 2 B3 3
FHIC LTS BEEL TAEF S 1 4 v OBSBHRTOP S FOBLAHET 2 b0% Do HicE
VR SR EEEE & I S AUXHSE 1 A~ OREICAR b HREE O BT L 3UESETT U TR IR EE
LLTHRE A ZBHOBEY EF2 b0 LRFT, B2 ICHEOMIIZA & vissiREmKo 2
A b & 2E e LILE i BriBis 8 H38 (Chromophore Theory) %S~y ¥ = & (Hantzseh: Z,
f. Physik. Chem. Bd. 72. 1910) [ b LM B AL b o BDSHERIEORIE 13 51 T I [ 5 4K
DHK T, MRS ELR b DR Y & LIS —RICAEE S 5 A REOSEIH
Yo T LU TEREEFOFRERKCH T 28 G IRE LB OBEO A CRTITRN, ERIKRESE
4 2 YOBREKTE 4 o v RESR ORI LB B X 2 BUIER Y o #ETEIL OB A 4siE R
WO BRMECEET 2HR L LTRRoMEfEx ORR BB L, B (1) 578 B £ B
LTHE:OREERIBMAIER R Y $EREo LB HREEOME © Bige Lo THES L 25
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Bk (2) BRER A kR4 & v ¥ RETIEWEA 550 cHLEHORREORE LT, X
(3) BRHEEI £ ST B ORI L THOBD CERIEE BT 55, HL <13 (4 Z&tokt
OFEFCHK Y BET D0, MhAE Y. R CHBICRE T HERREA 250 REERK Y5
LEE %2 BERT 5 L 3 IFREIIEK L ) Bk VRS, REd o T LRI ERA L X
Y AL RERECBE YR L. P OB EARRREICE T 50 { HLORTRERE IR & B L
ERMEEE AL EALE LB AT S 2H R v, BT R (D KT 2R oM b B AT
BYLELTHERELES 2 Y, BUIEARME cH T 52 LB OSEFE KB H oMo 265K EEI~
XV« IvA IeF /A VHcHET2EANEOWELR—Z 6T 2FHAIRFREOH KD
BERBEED PHIORMMCNTESFS DDA A Vo Kic kiE (2) ik (3) o R cHiLE s
FEOBERXERANLE b, HEOMUHFRECIETEcH T 28005 b+, AR
BRI 5% 8 L RNORC L THEORIEII I b ) L= 28F, B ICARTFic
RTHRET 2 A EOBUIRSES N THRIA LSS Ik b SNIX%ER R b TIcEREE LOTRE I
T 2R G OB ARMEO 2 TR LE X 2 b 0 aNIERICH O ERRETRS S
CHUHET 2R T,
II. ERtER T oBMEERIERICHT

R, BRYERT 10T aBER S S BREE Bl L T I8 o TERZ 2 N UL CHIRIE IR b o B
LRRMEAEHRO—ERE K EMNTEBEE L2 IR OIEREr IN~ET A7 VB LT
EEE R U CHERMEEE 2 E T 20, SR ERIER £ o —% & o R ¥ i~ RS L TR
L, BRSBREYRET 2 20T, ZICIRREYIN~HET L7 ) BRI THaESERE LT
HERHEE ok BB D o T b IFEOH O MRS B LRk E 3 b o Lo FRBRHR LB+
ORMENREBERZ FET L= BEL Y, Bb (1) B, (2 MEERE ) BEREL T,
(D BEEER Bhodn  BRENERBR IR RE r i~BERE T s8R LT, (2) ME®kiat
WK & — IR O h BRI ~F KCl Rt NaCl IFK ¥ DL TR USRI v meEhfd 2%
Yo X (3)BEBIIERER L IREI U P R R TR IR ¥ BIRWCKR 4 A+ v IBE vl
LERFE ¥1TO TRBHEMBR I RO Z X ) HPMBEmDEEA Y . RICZHECFHTOBRRE
BERETL,

) EEE ERFEHEx0 6EHOTMREAL A V. MECHRMLZHRA Lk 51 BLOMEE
LN ENEDOFIFOEREOLA ¥ BB AN T A Y, BI'D (a) /NEELFE), () /NFEE(RD,
() RAJNEEGE), (4) FfJIEFED, () EEEY ~F —4, (f) BWRIE-EER Y, IR (a),
(M@Eiﬁ?%@ib@%@ﬁQ@%Ghﬁéﬁﬁﬁﬁaiﬂﬁﬁlb@%@ﬂmbfﬁmﬁﬁﬁ
EkY, () BKE=v~a~sifioyrrverfE&l ) oFEHC LT ) ZAKE O EHLE
FERETIROBEMNIEHEALA Y, 2B L LTHEERR L 25 b0h ), RcBEOBDIC R
FEMBEEE 170 B/M # CROKS 0.09 mm) K TEHH T 2 2RO ESE 2R T,

Bl BREOHER I 0 HRER MR Lok FIZILBRIEMA 2 boic LT, AE41E 0.09mm BUF
DOREDOSDRY o UTAERCHER L 258006 Ly 170 B/ @R L2250 % 105°C
CTIEEMIMIR L THERAE Y, ZELBBID 1~3g o= « ¥— I~ R LZ I 100 cc D
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4 X THEBREALORTFHOKRE
= APEE 1708/ Bl ko> 170H/M B R
AR & W () KEORT (@) A= oHFC)
(a) /N B B + @GO 5.4062 1.2876 76,18
(b) v [€=D) 6.2680 1,1010 8243
(e) HAEIN A £ GD 10,1626 1.6038 84.20
(d) 4 D) 8.0079 0.9544 88.00
(e) 7 - 3 - + 13,1218 1,9228 85.30
() maeEEktetx 9.7440 24820 75.00
HBHKEIMA~NZ = 7077 v O 67 BT~ rREEL L, N/10 KOH FKIC TR IR LD §

RS o WEERC TP RBioERE D CRER Yo LEBIAE—

SRE M LTEHET DAL

S TN YV ERSEET S b o VZEOPRENICEET 2 ERMYET b0 b, X
HOEOHLR AR OB S PFABOMIIEHEA v McilcERER L LT @io 7 7 X 2 icg4R
KOREFAN—FD 7 5 2 2icBrkDH T AfL—F 1 idoK &BFID 77 ) R LR L THRE
LEBLESE, ZLHBRLOORE LT 10 SHMB a2 e & RIEEL 2 Y, BERFR IR

O L,

i)
L

g W N =

%

#® 5 &

NEBEGOOEERE K 2 IR

D —— B
?Kﬂfé%i E?El‘z/l())kOH AE 1g 2T S ?Kﬁﬁ lg 29T 21
g

0.8095
1.1714
0.9168
1,8052
1,2026

1.05
1.20
1.10
2,40
1.30

1.30
1,02
1.20
1.33
1.08
1,19

MaDFRFHT LT b A 5 RISERIEE Y o H— & DOFLk AN L,

#i T

o

6 X BEEBECKIHAATOMMEE

(a) v F B £ @GO

(b)

(€=D)

() RAMA £ GD

(d)

€=p)

(e) 7 — % -~ £
(1) maEmtte £

Bk
Ak 12 2¥mT 2 N/10
KOH prEis (cc) (FH1H)

1.19
0.03
1.39
092
0.07
369

N/IOKOHp B f(ce) #32 KOH o mg #

7.28
5.72
6,72
7.45
6.05
6,67

—F LA OFHOM &

5\‘15} lg AT 38T 3
KOH o mg # (FHfED

6.67
0.18
7.66
5.07
0.46
20.33

EFRPRRIEEE L OB T R A B R SER R L 2 28R A DB O AR Ve ERITKD
FRFHIERIE LT - Bk - O 1 BRI B BRIEBE DFRBE 034 PA L Z2 dLIE R i MIBEER (T 4R 2 BB Re

ERTo

(i) FHEE AR E LTHREL Y ) BRKA 100 ce ¥ 05 LATERERE B ic AL, BIFLE



22 WA o PRk R PR o> BRIE BEYE 1< BRPEARE 1B T 66

skt 5g RIS ERIFE LTlin~ 30°C fE IR ic THR < 1 MR U BRI I CIREI T, B
D 40ce ¥ & Y 2% N/50 Ba(OH), I THE T, KiCEIEOH L IZHME ORI 15 e
7 VR 100 ce FIA~SEBHEL, BB 7 =« /e 7F v icR L EL B BER VBT
EBOMRIERF T 4~5 [Blic LCTIRIRIZFRA Eithe Ly, WIBICEER L 2% 1N, KCl
BRCHRTRBOBRFBLITOEL SO &3 ERAE SN Y i3 2 7 bR b o Bk
BORN 2~3 FREETEROML,

% 7 F MERcKBEA LB omIEE

() AFAEGED, CRERE 5.3322¢g (e) shAJIE£GE), SBEE 5.5744¢g
jezm IR 40cc 2RI RUB 1o icdRSEL ez M 40ce RIS AL 1o ML
2z N/s0 Ba(OH), » # % N/10 Ba(OH), % N/50 Ba(OH), % 2 N/10Ba(OH),
B PrERE GHEAD o e B ofFEE GHEMD o
1 21.30 cc 0.80 ce 1 27.20 ce 0.98 ce
2 2.00 0.08 2 3.40 0.12
3 0.60 0.03 3 0.75 0.03
4 0.03 0.00 4 0.35 0.01
B 2393 091 5 0.03 0.00
5t 31.73 1.14

FHABOFEHCEET b FAEICEER L2 D b — 2 ORROFRIZER L—1F L TR IR T

RIFRE B IR D BRI E B kG £ ORREE RS B & R BB 4k 2 FREEJSE BUIE % LU L 7c B iR
BKREOM L, ALK E LTIRHFHED L DL 2~3 BrEM L) BREKELE1g &
T BIcET % N/10 KOH © ce KR KOH © mg BELTRT, AN b HEOFSMEAD o

# 8 £ BMEA L oMIkEE o ikl

E ¥ [ - 3
(iy v F B GO 1.19 ce 6.6 mg 0.91 ce 5.1 mg
(ii) 4 GFEO* 1.77 9.9 1.74 9.7
(iii) 4 <)) 0.18 1.0 0.16 0.9
(iv) % & B £ GO 1.39 7.8 1.14 6.4
(v) 4 GFEO* 2.51 14.1 2.36 13.2
(vi) 4 <=D) 0.87 49 0.87 49
(vil) #k BIENIEL* 3.80 21.7 3.30 18.4
(viil) & NIaaL* 4,15 232 4,10 229
(ix) 2 -7 - + 0.01 0.5 0.08 0.4

* EDEr LS sE e LRz Y

EEOKRE I Y RS CEER L MBERCKR L HLOBRBEERIBA ER—% V. BERC TR
O B OB AP AT TAEE LS 5 HlsE b S hud bk 2~3 o¥ifiic2 0% T4
e &Ed, £ ok CIRBICHK 5iRE 1M N/10 7% Y 8D 1 i (0.05 ce) Jh=E
2 i (0.10 ce) ANTRIEFR— L RBLEZbDED,

(i) BEEE BEREECAIRERUIE L P EERRIC TREE 5B AIBKOKR A X ViR
ErBERENCHIZEA LT 5HEC LTHRS B 2KRA A v BREFERECHELES b0
%Yo EPBHEHIRP R & HRBEHR T AL 5KEBEI L+ v e ¥ ) vEEOME ¥laET
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HrN=FibriE ) KEED ¥z L TEKRe pH 3UEKE
AAVIBEZRGDLDR Y o AEECHER L7 2 13KKEH
BmYo MimllEEA &3 HERIKEKRERE /T 5GP CA
NEE, LI ZCHE T ) R ETEN L TEEHD
B Eoke, HEhcEE B pHE 2, STy
WIRE ¥ L EIEE e JsE RO BEHE iR E b5 L bon
ho ‘

ERSE AERCHA L2DKEEEEE L LTI
WO LT T 5 v F R (Hildebrande Type) HAhoFl 2 7Y
RObD YA L2505, Hlx TR LTHLBERT NS
KREMBEE ZHER Le b, HRBEREERCKYEY 22
@A b DA Y (Findlay; Practical Physical Chemistry 3rd
Edition P. 228), FERASH 35 2 @R 430 L, A LE2

%1 IRSRBARSE T

2 @ IREA A v IRENESRKE

‘}Mmumm

Ql

L_\

_I_L;_:
B N Zam

Q0Q0

09%%0
%050

8 o
[
*6©6 e T
OOO Oooo Ll
O o |||[£]|e
005400 . __Io o0 £

r 4 g:t/\z
®.6,8.8 ﬂ

|

CEBIB (2 Rt 4 K, REEOHERM)

A M..®Ei% (1/10 H.P)
B--#EHRE CHUERE Nkl bl A — AL Far — & —
C .- fifrze5t (Student or K Type Potentiometer. O --{HEsk# (Thermostat)
Leeds and Northrup #1) P.-y v~ (Relay)
D -EE%E (Weston Standard Cell) Q- ASEF = HER
E - @E#iE (Commutator) R - 4EBR R TR AR BLAR
F.. %~ (Tapping Key) S - - BHRAZE (Switich)
G- BIkEr (BRI K BHHEE, Leeds #) T - HEEEEERE (1/100°CHE)
H. .7kF®E# (Hydrogen Electrode) W, R ETERRO 7 B VIEBEORSE 7 = TEER)
1 ..Ef% (Salt Bridge) W, - BevrvBI Vo7rs IBEE (A)
J - HFKE#E (Calomel Flectrode) W, AFABEE (7))
K. 7kF» =B A KE (Kipp’s Apparatus) W, -mEpER (R
L.-fEEEhERZ o7
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B AT BAIER & LTk B4 (Student Type) R L5 b, K BEBME¥4 EH
L, ¥zt (Galvanometer) & LTk { KIA#MaT (Lamp and Seale Mirror Galvanometer)
R,

AEERCHE A L 7e BZEMIK LB ARICHR ) S8 L 22 2 BMBEKIC LT pH 6.0~650 b D% b, 7K
REMICH 32 HSBEOTRE, KM b HERCIRY 22V, KEF RRBIKEFY 7OBEBCK ) B
AL DL EH 2 BRI BHSRTRO T A7 VB, B~ F B2 ) OT A ) B,
FIRHHT TH 2 Bk LRI BB KIC TOREMSL L CTRITRDK SR Y < BB E b o g g h icg
b, 1RBCHELO ) 456 SRHELZBHRT 2020, BBHOUEEREREDOML X 5 5
N Fv7 oA (Poggendorff’s Compensation Method) ic#2 b &3, I ZAT 25°C (+
1/200°C) o>fEIRMICTITO N/10 3k N/100 B oBREgIc TROFAME LE & B0 Frk
3, BROWHLWELES 2 Yo HREMIBG ) ERICHT 110 R 1HEO RO RED %
ho HIRBEOKERIL 2 12 BUMUKIR VR L, Bk v b ASRE 2 BERLTERE Y, HRE
Z v 2 BEBOKER ¥ BIRLEAL Y ) 1 TRLIR LRSS L I b o HRBEI IR v (& 2 koK
V&Y 72 b D LI L THER T, WE L 22880 (EMF) k) pH oifdxRicHy 2
Do

pH:EMJxM%ﬁ»iEerﬁ$%m>
0.00019837 T

Ey= 0.00019837T. - log-2"

P

BLEXTD Ey BokFEF ROFBCHT 28 EM,, T ERE GRENRE) A0,

TR EoRMEALBILOBREMBrBEE KT CBEBE L O b0 \EEH FllE L
pH HERkd 72 b ALBERT CXEREFLA EE MO 7 VILA S48 QR TRk
B E, ANELSHOWELITORAERE L TOBEBK & B L TRIE Lk 2 kiR 4 +
YERTBTAN ) EOHL FRELTBOBEEOM LR TR pH ik 5.0~6.0 0 b,
ZEEBORMKO pH 55 NIMCIHLT B ICFAA EHEE Y BB L, XEFEOISTHER I BEY B
THOHEZEBKCTERE LB L TERRK L KREEEE T c ANE pH FHIE L2212 R
PH 5.0~5.5 ([ LTHBM/KD pH {HLFRA EHEEMN Y ¥, HICRIERLRKFICKES + v
FRELUED IcIEFo BRPBHLED & T2 b HKEA 4 v BEE @S THEc LTkizT 50 ¢
E A % o M (TR TR B IR O R 1T He T MU BB AR L T/IMe LB K I
EYSRRREOMMEA Y RTHOMEBRECH LOREEZME/AOLOA Y,

KIC R M - o PR TR IR Y L7 % BB e B & ERGIC Tl L 7o 2 B
BHEOU Lo B LRI £ RAEE 1 G Cii L 5 b0 L A—ic LTI 5g Pk #HiFE Lizic
1 BBy VIR 100ece EIMAANA vy 7 R o F 7 ABOBHBREIHE 581 vy, 2 2BOK
TURRERE At 25°C oEIRME e T 1 BRI L E iRl LBk pH ¥illlE T,

KEF () BRIEEN LI FREEEL AL EREOKE A 4 v ¥ BF L2 ¥ K TR 2
B> pH X 4.06 1c LTKE A 4 L 0.88x10~t Hlsea b 2, BT ERCBIT 22 b0 k—
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# 9 % BEALBNLo 1 FeBer ) EREIEE ORI oI
Mkl L4 B RE {EVI(\)IltI)? pH IRFEA A VIREE WiRREERECK YV AL 1ge

(g) H+] (N) ¥ 21353 2 KOH o mg #%
(a) /NF B £ 49255 07234 401 0.97 x 10—4 667
(b) 7 () 50164 05219  7.42 379 x 10-8 0.18
(¢) RBMBEEGE) 49323 05170 393 1.18x 10— 7.66
(d) 7 (B) 49674 05355 424 0.57 % 10~4 5.07
(e) 7-5 -+ 48900 07550  7.96 1.11x 10-8 0.46
(f) m&EmEtat — 05120 3.84 1.43 % 10—4 20.33

BE7KIC TRETE LMK EA & v E WRMICRE 22 b E50k & L b i ERd kel & LTHT
SEERCKYEAL 1g 2T 2cET 2 KOH © mg HYBFE 2420, LEEROERS
RECREY BT 5BEAS T 1HRELY ) i< TRIEY 218K pH 34 4 RAEIBKERA
VIBEE L LT 1/10,000 FEiI LTHREOBELIIE T AR ) HEEoIdud 7.0~8.0 £V, XE
4 & P AR T TRERY BIRKOKERA A ViIBE L EERICHK ) B T PR 28R OBRIEE &
FRES T Do

xic pH HlsEthzic N/10 Fffes VIR v iE L TEBRBRE ¥ 1TO 25 R IEXREOM L, &
B LUTHEMHT LI = 2, R, BRRY LV pHETELOBIL» ) IRREBRIEROIN
ERMA— & LTZEOBBRE ¥ T LT L o BRIEF L E LT/IFREEGE), Skl

B BCRBIEL(EDOBEDH ERT,
%10 & BEE hoBLy ) EHHHHEZ LW 2 Wk A4 A VIRER AT 3
BT A 3 = v 2080, W, B RIS ERM

N/I0OKOH BtoBid» VAR Bik7 L 3 v 2 N/10KOH R TEMRR

Wi gEpE EMF. % % EMF. W E.M.F. E.M.F.

(ce) (Volt) (Volt) (ce) (Volt) (Volt)
)y » F B £ GO

0 0.5219 0.5228 0.0 0.5221 0.5204

2 0.5451 0.5388 0.2 0.5580 0.5514

4 0.5541 0.5486 0.3 0.7954 0.6101

6 C.5656 0.5580 0.4 0.8469 0.8640

8 0.6266 0.5700 0.5 0.8725 0.8807

10 0.7845 0.7418 0.7 0.8881 0.8951

11 0.8000 0.8161 0.9 0.9010 0.9049

12 0.8310 0.8486 1.1 09115 09125

13 0.8655 0.8847 1.3 09151 0.9175

15 0.8920 0.9197 1.5 0.9210 0.9207

17 0.9180 0.9355 2.0 0.9291 0.9274

19 0.9329 0.9423 40 0.9425 0.9413

21 0.9410 0.9539 6.0 0.9544 0.9490

8.0 0.9569 0.9555
(i) 2B 5+ G

) 0.5170 0.5228 0.0 0.5169 0.5155

2 0.5417 0.5388 0.2 0.5489 0.5294

4. 0.5484 0.5486 0.3 0.5894 0.5505

6 0.5555 0.5580 0.4 0.8350 0.5817

8 0.5639 0.5700 0.5 0.8644 0.7110
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EMF (wor)

10 0.5964 0.7418 0.7 0.8875 0.8655

11 0.6310 0.8161 09 0.9023 0.8860

12 0.7371 0.8486 1.1 09106 0.9025

13 0.8055 0.8847 1.3 0.9174 0.9100

15 0.8589 0.9197 1.5 0.9235 09165

17 0.8760 0.9355 2.0 0.9311 09275

19 0.9116 0.9423 40 0.9475 0.9483

21 - 0.9539 6.0 0.9546 0.9561

8.0 0.9615 0.9645

(i sk A0 B £ B

00 0.5357 0.5368 0.0 0.5360 0.5204

2.0 0.5610 0.5514 0.2 0.5852 0.5514

3.0 0.5966 0.5575 0.3 - 06101

40 0.7798 C.6430 0.4 0.8030 0.8640

45 0.8219 0.7826 0.5 0.8547 0.8807

50 0.8245 0.8225 0.7 0.8950 0.8951

5.5 0.8306 0.8540 0.9 0.9074 0.9049

6.0 0.8355 0.8884 1.1 0.9120 0.9125

6.5 0.8433 0.9068 1.3 09161 09175

7.0 0.8515 0.9184 1.5 0.9204 0.9207

8.0 0.8643 0.9288 20 0.9284 09274

9.0 0.8774 0.9366 40 0.9455 0.9413

10.0 0.8840 0.9447 6.0 0.9555 0.9490

8.0 0.9604 0.9555
" bEOMR P ERT LTS 3

L.‘.’ X P— N
o - = BlI~% 5 BWica 3250 Lo
T - —
A Zil L 3 B~ 5 BIcR L
) 2
( A< BRER & T P EE g~
/ BEAL 7 ) BRI TIRER L 7 U8
0.6 2 v s, _—
; [y ,)é,«w RO EBIR 5 HAR O TEAR 1 W [F]
05 ) obegad” | —KEA & VIBREYHET HEL
3 1. 1

vAMd‘ ¥ (cc) TS = v AR

% 3B AFEEGD o I NKCZR R EIE I o> BRI i

14

BROFA EBEL =BT o 2K
A L I UM —7KSR 4 + > IREEOBER
f EPs # L TR B

‘ VS e 32 CRIEY D o fETHiML
R 1) HhHE O BR R BE 1 I8 R

* / BT 2HT L 3 = 200
] KSR Y THEFHAREEC
ot 58 <o T ‘ T LT HRER I AL A s
# 48 RANAEIEDD 1 NKC AR o BRI i FaT sEBEESTORE &

>
o

3
3

E.M.F(volt)

>

= 1 3d 4
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(Abstracts From Original Papers)

(6) Studies on Catalysts Prepared by Thermal Decomposition
of Metallic Compounds in Oily Medium, V.

Cupreferous Nickel Formates Containing Different
Proportions of Nickel and Copper.

By Eiiti Yamaguti, Sooichiro Nakayama and Kyo Teranishi.

In the fourth report (Zhis Bulletin XVI, No. 41, 4) it was dealt with the results
of hydrogenation of refined soya bean oil with kieselguhr-cupreferous nickel formates
containing different proportions of nickel and copper. Occasional observations revealed
us that the decomposition of a certain type of cupreferous formates is retarded in the
presence of kieselguhr, though it favours to a certain extent the homogenization of the
two formates, the segregation of the nickel salt being considerably reduced. It is the
common practice in the formate process to do without any earrier and to use in its
place partially used-up catalysts which, during the filtration of hardened fat, sucecess-
fully assist the complete removal of suspended catalysts. These circumstances seemed
us to justify the undertaking of the present study.

It must be noted beforehand that the identical subjects have already been studied by
H. P. Kaufmann and H. Pardun (Fette und Seifen, 1938, 223); yet, there are more or
less conspicuous divergences in the methods of preparing mixed formates, in the bases
of comparison of differently proportioned formates, in the methods of decomposition of
the formates, in the manner of hydrogenation, ete.

Cupreferous nickel formates with different Ni:Cu (1:9 to 9:1) were prepared by
wetting adequate mixtures of the two basic carbonates thoroughly with a smallest possi-
ble amount of purified and concentrated formic acid (99.5%) in a glass mortar, the
reaction mixtures being frequently and thoroughly ground, and evaporated to dryness in
an air oven at a temperature below 100°C. Basic carbonates used therefor were prepared
in the following manner: a 109§ solution of the nitrate was stirred vigorously and
ammonium earbonate solution of similar strength was carefully added, the stirring being
continued for half an hour; after draining under suction. the precipitate was transfer-
red into a large amount of boiling water and stirred vigorously for some time; the
washing and filtering were repeated three times after which the carbonate was found to

be completely from nitrate. In the case of copper a prolonged treatment of boiling
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water tends to econvert the basic carbonate into gelatinous hydroxide; hence the washing
was carried out in a large glass filter, which afforded us means to prevent any lengthy
exposal of the carbonate to an excess temperature. The carbonate finally obtained was
very permeable to water and completely free from the anion of the mother salt (sul-
phate).

The apparatus and procedure of hydrogenation were described in the 2nd report
(Journal Soc. Chem. Ind., Japan, 42, 409), hence, it will suffice for the present purpose
to give our results obtained as well as the experimental conditions.

The formates were compared on the basis of their contents of nickel plus copper,
that is, they were added to 30g of refined commercial soya bean oil in as much as their
metallic contents, Ni plus Cu were 0.07 to 0.089 on the oil.

Decomposition of formates: at 200°C for 30 minutes under a vacuum of less than
3mm Hg and under vigorous shaking (360 oscillations per min. with an amplitude of

2.5cem). Temperature of hydrogenation : 200°C.

1;]3 ri:n(;,lfl;eisn Duration of hydrogenation (in minutes)
0 10 20 30 40 50 60 70 80 90
Iodine value
159 1387 119.1 1086 1019 974 939 - 91,1 887 866 850
2:8 136.5 — 8.2 775 734 706 682 662 641 623
3:7 136.5 — 79.3 714 673 606 560 519 483 44.8
4:6 136.5 - 81.1 728 677 635 598 56.5 532 50.2
5:5 137.9 — 80.5 69.7 619 551 492 V 434 392 351
6:4 1379 — 80.2 712 645 586 534 489 446 409
7:3 1387 1343 1253 1005 895 739 676 624 578 536
8:2 136.5 — 843 786 690 633 580 527 483 440
9:1 1387 1267 1158 1062 977 903 844 797 764 734

As the ratio Ni:Cu increases to 5:5 from 1:9 the activity of catalysts generally
advances with the exception of the formate 4 : 6 ; with the further increase in the metallie
ratio the activity generally recedes with the exception of the formate 8:2.. With reference
to the results deseribed in thé fourth report (I.c.) the following conclusion may be drawn.

1) The optimum metallic ratio of the cupreferous nickel formates remains 1:1 or
thereabouts irrespective of the coexistence of kieselguhr.
2) Kieselguhr assists to a certain extent the homogenization of the two formates;
yet, it exerts a slight hindrance on the decomposition of the formates.
(Dept. of Appl. Chem., Faculty of Science

and Engineering, Waseda University, Tokyo)
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(7) Studies on Ammonium Oxalate
for Use as Fertilizer.

III. On the Double Decomposition between Barium Oxalate
and Ammonium Carbonate in the Preparation
of Ammonium Oxalate.

By Shohei Uno

In continuation to the previous investigations, the author studied on the process of

double decomposition between barium oxalate and ammonium ecarbonate,
BaC,0,+(NH,),COs=BaCO4+(NH,),C,0,

in the course of preparation of ammonium oxalate, which had been shown in the pre-
vious report. The results of the experiments may be summarized as follows :

(i) This reaction was found to proceed very rapidly and the degree of conversion
obtained was above 97% at 100°C.

(ii) The amount of total ammonia present in the ammonium carbonate solution must
not be less than 2 mols to one mol of earbonic acid.

(iii) The concentration of the exeess ammonium ecarbonate remaining after the
reaction, must be kept 0.1~0.2 mol/lit., because the reaction are incomplete if it is less
than 0.1~0.2 mol/lit, and because the solubility of ammonium oxalate decreases pro-

mptly, the more concentrated the ammonium carbonate solution is.

(Department of Applied Chemistry, Faculty of Science

and Engineering, Waseda University.)
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(8] Studies on Ammonium Oxalate
for Use as Fertilizer.

IV. Solubilities of Ammonium Oxalate in the Ammoniacal
Liquor and in the Ammonium Carbonate Solution.

By Shohei Uno

The author investigated the solubilities of ammonium oxalate in the ammoniacal
liquor and in the ammonium carbonate solution at 25° and 40°C respectively. The data

are shown as follows :

Table I. Solubility of Ammonium Oxalate in the Ammoniacal Liquor.

Composition of Saturated Solution

Temperature (g./100 g. Solution)

S|, H,0 (NH,),COx

25°C 0 94.99 501

197 93.60 4.43

393 92,16 3.91

5.81 90.80 3.39

7.03 89.87 3.10

990 87.53 2,57

12.8 85,1 2,10

15.1 83.2 1.73

20.7 78.1 122

256 736 0.85

40°C 0 9241 7.59

1.96 . 91.16 6.88

5.50 89.11 5.39

7.81 87.50 4.69

109 85.2 3.87

13.3 834 3.26

Table II. Solubility of Ammonium Oxalate in the Ammonium Carbonate Solution. (I)

Composition of Solubility of
Temperature Amm. Carbonate (NH,),C,0,
Solution (g./100 g. Soln.)
NH, % CO, % Mol Ratio NH,/CO,
25°C 0.81 1,02 4,07
1.96 243 271
2.80 3.46 2.06
3.85 4,65 2.05~2.15 1,54
465 5.70 1.26

5.84 7.30 0.930



6.64 8.10 J 0.780

7.19 880 0689
0.24 0.23 464
208 212 3.05
498 492 151
7.34 725 | 255270 0.901
965 9.55 0.622
12.75 12.50 0.430
16.62 16.55 0273
17.68 17.75 ] 0.216
231 169 307
7.23 6.12 8 S 550 1.08
1158 9.80 0573
17.05 14.60 0282
40°C 1.09 1.35 6.12
2.89 3.50 415
430 523 2.89
5.75 650 | 205215 205
742 8.98 162
8.59 10.12 1.18
9.67 11.56 0.994
1051 12,66 0.894
0.309 0.308 7.19
2,02 203 537
424 424 328
698 691 1.86
7.51 7.54 b 2,55~2.70 1.53
991 9.67 1.16
11.34 11.25 1.06
16.38 1568 0.545
18.39 1805 0.452
222 178 5.60
693 562 245
1063 8.45 3.00~3.20 155
17.96 14.75 f 0630
21.79 17.56 0.420

Table III. Solubility of Ammonium Oxalate in the Ammonium Carbonate Solution (II)

Composition of Amm. Cabonate Soln. Solubility of*(NH.)zczo‘
NH, mol/lit. GO, mol/iit, 25°C 40°C

0.499 0,495 319 5.53

1.022 0498 291 507

1,450 0,501 283 4,90

1,995 0,493 253 4,56

(Department of Applied Chemistry, Faculty of Science
and Engineering, Waseda University.)
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(9] On the Acidity of Japanese Acid Clay
(The 2nd Report.)

Reaction towards Indicators and the Acidity of
Japanese Acid Clay.

By Ken-ichi Yamamoto.

It has hitherto been reported that Japanese acid clay exhibits generally an acidie
reaction towards indiecators of neutralization such as litmus, methyl orange and phenol-
phthalein ete. From this fact the name of ‘“acid” or “acidic” eclay is used in this
country. Hence the author has studied again, in the first place, the colour change of
the indieator by the acid elay. Experimental results obtained by the author are summa-
rized briefly as follows.

(1) A few c.c. of water solution of the indicator are mixed into water suspension
of the acid clay in a test tube, and the mixture is agitated and stood still for several
hours. The colour of the upper clear solution is found in its original colour of the
indicator, while the lower sedimentary part of the acid eclay charges its colour and
shows the acidic reaction. For instance, in the case of methyl orange, the upper clear
solution which is filtered from suspension of the acid clay is found in the original
yellow colour of methyl orange, while the lower suspended or sedimentary particles of
the acid clay take a pink eolour and show the acidic reaction. The same faet is found
in the case of the solution of these indicators which are even boiled. From these facts
the colour change of these indicators is produced in partieles or solid phase of the acid
clay and the solution itself is found as neutral, namely, any perceptible hydrogen ion
is not extracted from the acid clay.

(2) The solution of methyl orange which is adopted as the indicator produces
readily insoluble or colloidal precipitation by mixing of Al*, Fe, Fe", Ca, Mg" etc.
other than Na" and K ions. While any perceptible colloidal precipitation could not be
detected in the solution of methyl orange which was treated with the acid clay. Hence
Al, Fe, Ca and Mg" ions are not extracted from the acid clay by treating with the
indicator.

(3) A transparent solution filtered from suspension of the acid elay which is trea-
ted with neutral salt solutions such as sodium chloride solution indicates distinectly the
acidie reaction and solid particles of such acid clay only is acidic to indicators. When
the filtrate of the acid clay which is treated with neutral solution is neutral, solid phase

of the acid clay is not acidic to indicators.
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In the next place, the author has investigated acidic value of the acidity of Japa-
nese acid clay. The acidity of the acid clay can be determined by three methods,
namely, (1) direct method, (2) indirect method and (3) potentiometric method. Direct
method is to titrate directly suspension of the acid clay by the standard alkali solution,
using indicator, until a neutral point is reached. Indireect method is as follows. Japa-
nese acid clay is treated with the neutral solution such as potassium chloride solution
and the acidity of the clear filtrate is titrated to the neutral point by the standard
alkali solution using indicator and the residual aeid clay is treated successively with
the fresh neutral solution until the filtrate becomes neutral to the indicator. Thus the
total quantity of the standard alkali solution to neutralize the filtrates amounts to the
acidity of the acid clay. Potentiometrie method is as follows. Hydrogen ion concent-
ration of the c'ear solution which is filtered from suspension of the acid clay treated
with the neutral solution is determined by the potentiometric method. By these methods
the author has estimated the acidity of several typical Japanese acid clays and obtained
the following conclusions.

(1) The acidie value or acidity of the acid clay by direct method coincides prac-
tically with the value obtained by indirect method, though the final point of the for-
mer method is slightly obscure.

(2) pH value of the clear solution which is filtered from suspension of the acid
clay treated with distilled water is determined as 5~6 and this value is the same value
of the distilled water used. Consequently any perceptible free hydrogen ion is not
extracted from the acid clay.

(3) Any perceptible hydrogen ion and Al* ion etc can not be extracted from the
acid clay of high acidity which is boiled with the distilled water in a pyrex flask
during 20~30 hours. On the contrary, free hydrogen ion can be detected immediately
from the acid clay by treating with the neutral salt solution. Therefore the adsorption
theory of acid or acidie salt in Japanese acid elay may not be believed.

(4) pH value of the filtrate of suspension of the acid clay treated with the neutral
saturated potassium ehloride‘ solution is estimated as 4~5, viz., as hydrogen ion con-
centration it becomes to N710,000~N/100,000. The acidity of the acid clay determined
by direct method is just parallel to the value obtained by the potentiometric method.

(5) The form of potentiometrie titration curve which is determined by titration of
the extracted solution of the acid clay treated with potassium cehloride solution ecinecides
practically with the potentiometriec titration eurve determined from the same concentra-

tion of aluminium chloride solution. Consequently the acidity of the solution extracted
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from the acid c¢'ay which is treated with potassium chloride solution is the same acidity
of hydrolysis of aluminium chloride in the solution extracted.
(Department of Applied Chemistry,

Faculty of Science and Engineering,

Waseda University.)
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