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Voltametry of o-, m- and p-anisidine and its
analytical application.

by Jinzo Hashimoto

(1) The well defined current-voltage curves of o-, m-, and p-an-
isidine in an acidic solution were obtained with the rotated platinum
electrode, and the difference in the half wave potential of them was
found to be closely related
to the difference of species Fig. 1 Relation between half wave
and situation of the radic-

als in substituted anilines.

potential(E 1), and radical constant ¢

Several related compou-
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Fig. 1. In Fig. 1, the exp- A NHQOH-NHCI buffer soln. (pH=9.80)

radical constant e calcula-



290 —HRFTIEH BRREPR 3

erimental data are fairly deviated from the linear relationship exp-
ected from Hammett's law.

(2) The reproducibility of current is not good enough to warrant
a satisfactory proportionality between the 11ni1ting: current and the
concentration, but the plotted line of log ¢/i; values against log N
shows good linearity as shown in Fig. 2. where ¢ is the current with
the use of rotated electrode, 12, the current with stationary electrode
and N the number of rotation.

Fig. 2 Relation between log/t; and log N
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1 10-+molefl pianisidme in 0.1N H3S0, soln.
I -10-tmole/l o-anisidine in 0.1N HySOy4 soln.
T 5x10-5 mole/! me-anisidine 11 0.1N H;S0, soln.

The slope of the lines in Fig. 2 for o-, m-, p-anisidine are 0.38, 0.0
and 0.67, respectively.

In the previous papers?), 3 the author reported the experimental
equation, {=a«n.F.C+4.D /3.N 1/3 for rotated platinum electrode,
and 1;=n-F.C-A.D-(1/l) for stationary electrode, where = is the nu-
mber of electrons, F the Faraday, C the concentration, 4 the electrode
surface area and ! the diffusion layer thickness.

According to these current equations, the slope of the line a is de-

fined as follows
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log i/1;=a log N+ K K: constant

On the other hand, the mass transfer of anodically oxidizable subs-
tance is performed by diffusion and convection in supporting electrol-
ytes, since the migration is negligibly small. Then the value of «
must be affected by decreasing of the diffusion layer thickness®), na-
mely the increasing of the speed of rotation, in cases when the rate
determining step of the electrode reaction 1s diffusion controlled.

Since the slopes are 0.38 and 0.67 in the electrode reactions of o-
and p-anisidine, respectively, the rate determing steps in the electrode
reactions of them seem to be diffusion controlled. On the contrary,
that of m-anisidine seems to be rate controlled, because the slope is
nearly equall to zero and 1s unaffected by the rate of rotation. The
same phenomena are also observed in the case of thiourea and diethylt-
hiourea.

(3) Color reaction of cobalt with p-anisidine
When a small amount of cobalt ion 1s present in the solution cont-
Fig. 30 Absorption Spectra at pH 3.6
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aining p-anisidine and ferricyanide ion. the pink color developes im-
mediately in the solution. The absorption spectra of this colored sol-
ution at pH 3.6 with the use of Beckmann spectrophotometer are
shown in Fig. 3. The relationship between the optical density and the
concentration conforms to Beer’s law at wave length 540 mg.

The assumption of the following equillibrium system may be reas-
onable to interprete the color reaction process of cobalt with p-anisidine
and ferricyanide ion.

reductant+ [Fe(CN)g]-Soxidant 4+ [Fe(CN)g]+-

When a small amount of cobalt ion is present in the system, the
insoluble cobalt ferrocyanide is formed immediately, thus shifting
the equillibrium into the right hand side. The resulting substance is
supposed to be quinone-form, which 1s adsorbed to the insoluble par-
ticles, producing the homogeneous color development.

This color reaction can be utilized for the spectrophotometric dete-
rmination of cobalt in the range from zero up to 30 p. p. m.
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THEMAT 5.

(3) Bz T2 ROER £ CEREL, NWEEEEZE
T3, 72& 2 ERBEE 13001, p. m. T, MELERE 2.78 mV-
sec! LITF&ET 5.
©(4) BEEBERYWSEBREECIERFEETHLL.

EEESERIC L 2HE R, ER—EEdBROBITIE T
325, BBL 230 BERIETH 5. BHRAITEL 2 LERRIGIR
L RR & il EEAYE O, O BREE~OBE) &
EEBAFKGE COERE L, BERATOEFRRCHELND,

BBH OBE R EMBRE TfTbh, TodH i, i, Bk
o3 FonELLNS.

m=D(%>+vC+DZ—?C(%—f) (1)

(1) RADOFE 1HEHI: Fick oiEmER < S, m: BlE, D:
TBRE, C: BE, o BEREKXEH»LOERTSS. F2HLERL
W& B DA ER) DRERA BRI & 2 BEE T & 2 »EAN LB
TiE7z <, EMTRBEERALKE L3 %20, HEMRRBUIIEE
T 5. 12720, v BB—~HEMoBASEETHS. RICE IHRI
BE~OEBAOBLAKIC L 2BHREz DL, ELBEOEN
25607, EROBIIRSBONRBHsAFEL LD E256, 0
BERTE ZEEITNIW.

Wi, BRERLET A0 GRLEE®R), WEHBES (BB
AT 5> Tlibh, EBMEEERIE TS > TRATRENDY.

f= nFC?DUZ (2)

1 PRBUERAEH, n: BT, F: Faraday B, 4: HEEEH,
C: B, D: WERY | HBEECESITH 3.

RICEBFERICE @RS 5261 GHEER), WHEEER
rmoArTHBEL, Bon3EREREBAETCOMERGITL 5
TOAXELENS.
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S TE I FEEMIZE, Bk - SREEEoPRica v AL
B3 —HATH 5. BEE—AEREORNSTLA/R oL,
WEDOES | 3EH v/ 7Dzv TH355, (2) R OEHITEMN
EAREMANEE T 22 L asba 3, #7ZL, EFERZCET
TAERIERTIEND D LRET S

Las CEBIC IS TIRABRAIZELNT & & 3 72 5 o B
MEBEHBE L0 TH S, FHRZIT, avF - 7=0s7 > 5§
—fh e 2T KA A FREA L LTERMICERRN 2 RE LY.

i=anFCADY3N/3 (3)

227L, e WEN, NREREEHTS 5. BuvWREo BRI
HWTR 3 A ETFRZRIST, 20@EERTHCHENTHS ) &
mEaINnD, L7 TEEBNSEBEBEENTS 5.

(2), (3) Rotbrsky, Mz itnd (4) Rens.

1
log—'_L—=—1og N+ const. (4)
1g 3

7275 L, const.=log a*l+ DS (¥ TH 2. #ZT, logifis—log N
BIGASERM RO 5N B % 51, FoEsh, EEEKT 2b bR
BoES oFET 2MEBEI 0 L, wWaHABREREZBET S
PEBHLDYT. Lo T, Eflss s Bk 5 E2BREIG IR
BERTHY, ZhibBELCEFRIRISEETSS ) LA S
3. Zoz : 3EEBAOBRICRIGEE K% LT & - FRKS
BZLTH5B.

W3, BERORICHBRORE S G, RISHKRR ¢ RHER O K
BE% 2, RIGEHERRE k T, 00=K-C, 4=K(Co—z),
k=1ft+ln Co/(Co—3z) TH 22 5H,

20

2.303
= log—= (5)
t k7

727 L, WEHOYA K=nFADYNY? TH 5. L7228 T,
WEEZBABROB LI —FBEIT LT, W - HiRiELR
b, BIAE 4o, 5, WU 2MEIZ & o THREERSEHETE 5. Z O
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BRH z 2 RCACERIER—&REIETH 5.

FHEIUEBA L LT, SEBKECT =) v HBRUKERAS. M8,
b 2 F T DREMAKITFOTARESRE DG, PIEHE A
EITHH5 L, FCBRESE - BT EARE S 5 I EHR
HHLCHFRNETEECKRESAEEREE T 0LELZLLS. ©
No DG FOUEBEMIERICE - TEE L TH L, EBOEED
WETHREL, MEMSTHECE T IRYT. 2Rt édhoT
RIZ, FFPROBBHEEETFRE ¢p &, ALTEEOEDOEMIZHG
BEAREE FE op & Oz, BRREEFIY (transition-state-
orbital) ¢ ARSI 3.

©=Cppp+Cror (6)

Cp, Ce BRAERETH 3. BROEBH T HELIZ 1
BEED ¢ BB 2RO 2 A ¥~ TCHBET DB LE2 5
n, TO=ANY -BeBRBRIGOEEt=2 AL ¥ -0kt 2 503
255, ZoEHitz ALY -—0RRT = v BEREOBERI O,
BLOFE—ERETEI AP e 2 & NSRMERIZE o TRZ T L2
Prsh, THRIIER-ERHBOLEEMcsLbLE25 3.

ThoDT =) »FEKOFFRNETHEDORER, <vwrip
O BEFOREEEZ 24 61Y, WEFBELRMK LHGHRIZH 2
B L#fEREnS, Ui, CEREE - BEBHEHC 2 » b
DD DEIIATFRENE, A » } OBAEAEBKISEIT BT
RSN EZDBTH 57225, EREREITE 27 =Y v BERKOERL
CBIL ToBERIIEAN 2B U TEHES T RS TV R,

—7, T2y LRMEORAEIEZ S b £ 4 T & R
BITRET 245, TORGRCHEEOZRIEBRIGC ST 20
BRI WFEOE2E5223THDS.

PLEB2 L 5 P % 8 o THEZT-72L 25, BITHRT N
ERER RO T I LIIRETIRE TS 5.

2 FE LR
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#— 7w 27 7 AR E RIS PB 105 B % vy, InEEEE
2.78 mV/sec, ML M B—IE, HEEMIZ HE, RE 250+02°C
(EEM oFRHFCHA L. BLBRIEERE 0.5mm, £3 4mm,
FEEMOIDE 01V TH 2 M 10 N HEF CRRBELL, Kik#
I/, EEK 13001 p. m. 2272 L, EER - BREKRzHL8B
i3, =—s—LEBMHOBBEOEAKLEZEZ T, EHWEEHKE 175
300, 455, 600, 815r. p. m. {ZHAHI L7z, BT 1751 p. m. 03
&, RCREREHA, MIBECOEHRLLOHEL TRDA. 727
L, 1300r. p. m. DEAHF A4 X Andrew George ZxitBlo[OliR
ErchEEH T H - 7.

o, M-, P T E2ISy, TI/T72/ -0 P4y (Th
HEIER KK 8, oo M4 o v idfliE 98%, m- A4 2 3hiE
99%, Miz—EERI o—EREFEHITCT v = ~LITHER, ERE
Fhic 2 e TRERBICHER LTHVW2. BERIGORENCE, N
= U HRNER L PRBERR KK BOEEILGE 2 EH L 7.

3 EEAER

Q) EBHREHLV pH OXRBEICRIFTE

7=y I o, m- p- T=22 D 01N GBBROER-TE
FEio 1 fzR 1 chbifs BmksBbh, BRECHRMER
Rt5C, E-logi/(i-1) 3EHMMERICAV. Lk, T, £2FF
RIS LAETRERIETHS. RIT, 7=V »iexid 5, &Eif
EoEBELUBEOECC L 2PRELOZLETE720, T2
OMNZ, TS/ T/ —Nk bdfSrDERER 0, m-, p- TR
FREBE LTERLE. Tabb, 01N HREEEK L, BEE-EERF b
Y v AEEHER (pH 4.58) BBIUKEBLT vE==v a8k T v =
= LB (pH 9.80) H1 T, #nFhfEBERiky, £ha%
# 1T LD VIR 3 ERELAEOPEETS 5.

37, pH ##~ OfHICHHH L 2kEBb7 v ==V »-8E17 » =
=Y LS L OEB- LT v ==Y ABKEF T o, m- p, T2
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Xt o, m-, p- 7= 2 OEH -~ TEHR
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1 1 1 1 | 1 1 1 1 1 1 1
0 O 02 03 04 05 06 Q7 08 09 10 11 12
-V vs.S.C.E.
1. o- 7=>2» 01N H.S0, B
2. p- 7=y 01N H,S0, A
3. m-7=32>» 01N H,SO, B
N=1300T1. p. m. dv/dt=2.77 mV/sec
Er 1
ERE L BB & OBk
21/2.V vs. S. | E1/2, V vs. S. | E1/2,V vs. S.
BH-7 =) o** C. E. C. E. ,C. E.
pH=9.80 pH=4.58 ‘ 0.1 N H,SO,
o TP 0.404 0.47, 0.634
m- 7= 0.53, 0.59, 0.89;
D TP 0.41, 0.48, 0.69,
0- 73/ 7=/ —N ——k ok k 0.27, 0.62,
m- 73/ 7=/ = 0.40, 0.624 0.85,
P TS T =l * 4k 0.27, 0.41,
o bAS T 0.51¢ 0.65; 0.82;
m- b Aqg 2 0.52; 0.63, 0.91,
R NP B 0.48, 0.58, 0.865
7=y 0.59, 0.78, 0.89

* FEBoRATE 0.53%, **x SUBHAE 1~2x104mole/l, *xxx HIFE R E K-
FBEHB»EORL.
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Z v o BH-BE E2, pH- Hu AR
i 45 2 W5 L,
pH-L A BRI R 10+

2R, M2 285
7-. pH 6 kD
HRTREELD
—RF BEE A
Hha, F£7-, 01
N BRERE W b
~, REHEEP T
BRI Az 3 4
K& HNBERA

MNEEE N L Lo TI;I-EIjC)/l—;I(Ij\IIH%Oﬂ;I NH,CI,
L, pH fiéd 2. p 7=z > NHOH-NHC,

T B T
6 7 & 9 10 11

J
Hgig NH,CI-HCI #

A BIRIL R b o e NHCL

Hid 7o o 72 NH,CI-HCl ##

(2) BE-ETBE

0- 7 =201 NEHEBAERLES L L, BHEEEHS81Sr. p. m.
TER-EEMRE RS 25E, 3o (1) L4, BRAED
e, BERLEMzZO: 3. BUORK-EEMMYEST 2 L
Q) Lay, BRERRES L, ABCBRERCRS Y & 50
5. 3Lt VBT LM B LB ZoMASTEENNIIEE
BOBLERMTELELNS. ZoBRERSIOEREL LT, EBE
2 & ARPNBE 0L, BREZZETIARMOBLIEZLILNS
75, & LTBREERG O L 3ERENERON 15729
LEZ2 L, —EELATERIE, BTROW, Tz - T, REER
MBTHIE, BEAEEETHET 5.

FEEHEFE LT, 3.07% 7V Y ARAR BT U T a0kiER,
1.86% TRER V7 > 7 3 ~ KB 2 Vv, ER-REMRI T
ZEEFEEN ORE I/, BEFABAMEEIRERT R Y
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X3 BEREREOZRIC L 2B - BEHROZE

161
14+ §
8 I2f
ji 10} 4
8-
6r 5
4F
3
2_
¢ @ o4 a6 08 10 iz 14 16
~Vvs.5.C.E.

1, 5x10-5mole/l o- 7 =< 2> 0.1N HEREK

2,3, < DELE—FFHCoWTL - BT - EEHSR

4, 5x10-5mole/l 0-7 = 2 01N GEEWER, 7V VAALFYBRF P Y Y
2 0.005%

5, 5x10-5mole/l o- 7= <> 01N Wik, VvV Y A+RAKR BT
v 0012

YAALACERF PV T AT, K3 0k cRMERIIx L 0.01%
THASHELT 2. Lal, zofadEEREE CBREERDD
WEAE Y, BREOERMERHS TRV, KiT, 7oz — 8K
FHERRIR 2 B ETT » T, R 1075~107* mole/l D CRE-E
TBIRE AT L7223, METEA2BREI/LAARn 72,
(3) EHEEEH-EIRER

0-, m-, p- 7 =¥ ¥ 01 NEREBER 28N, ThEnamEES
0.85, 092, 092V vs. S. C. E. T—& 3%, MEHITRT2ERE ¢
RO TAEERERROERME , 23 Z0MERE L2 24
212 LA, BYEA—FEE A—RBETH12300057,
i EAR D0, SR BRI ANLRY, BEREE
WHE LRBObT A REHoE L2308,
(4) BER(L/KFEEFRIMIEIC & DER(L
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% 2
EREE & B & ORSR

ERE R z 5

A 815 600 455 300 175
AN
N i pA 2648 | 1848 | 1568 | 1290 | 1024
N
A tey A 888 | 680 | 640 | 623 | 600
h ifis 208 | 271 | 245 | 207 | 170
=)
N
A i pA 480 | 360 | 380 | 452 | 472
DY
| iy, HA 360 | 328 | 372 | 440 | 468
;.‘ iy 133 | 109 | 102 | 102 | 100
hY
A i, pA 3520 | 2320 | 2235 | 1741 | 1200
RN
p o) A 592 | 460 | 547 | 560 | 560
h Wi 594 | 504 | 408 310 | 214
=]

o, m-, p- 7= 01 N HEHREzRAMELT, MEEL %
LEh 085, 092, 092V vs. S. C. E. iIo—F 34, E-Ehisz
HlE L7, X4,56 ofiigo I ok 3 2L & 3 I2EREORD
Ao, 3 FLHET2E, oo T2 o >p T2 r>m 7=
PP rOIRTHS. ZhRBEEPCHT2EBHOREELRT 0
TH5.

RICEBBRIZ7 =V 27 b )V v a2 inz, E-ERdiag e
Bl L7235, X4,5 6 oI o X 3 im ks LB b K.
ZHRBERIGORE, 72O v bBBOT7 a7 v 44 vk
RU, chsEUMEETERESA32-0ThbEHE2 5,

LALEBHAKIZ 7 207 v 44 v L3, a4 b4t %
MACER-EEMRERDZ L, p- 7222 v 0ils, X6 il
DEIdTKREDERMISES. 2R IISERYD 7 v 7 o4
A AN b v LA L THEEME D<K b, BhdKeh
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M4 o-7 =2 oot 570 % DEHRSBDT
26+ 57:@ &}gbﬂé. if:
24° z oy, FEPHEREE

B 2 REEITRET 3.
" r = Co LS HBEAE, m
18F m T2 rOEAITiX
18- & 5 gV & 5 icHb
14 nrwv. ZhiE m- 7=
ter >y ARMMIT L 5 T,
07 46 & 1012 14 i b & T

BT min. - EH .

MEE=085 V vs. S. C. E. Sems=02 =& RRAL LS.
pA/mm Damp. Con.=2000 pF dv/dt= wZBLAIL & TR
2.77 mV/sec., N=1300 1. p. m. fkEFEEL, Zhi

1 o 7=:%> 2x10~*molefi
II.

L o 7=+ r+H0, # 150 {&

o 7= & 2 v + K [Fe(CN)q] #1001

BAUmBEECERES A
I, BIHE R B

XS m- 7= 20k ®6 p- 7= ok
28
TH
! & 26
24 I
HA 5 il 1
20,
18 v
16
14
12
10r "4 & s 101214
1 1 1 1 1 1 [ B ) min.
0 2 4 6 8 1012 14 16  ypmE=092V vs. 8. C. E, Sens.
B5 fa min. =0.2 gA/mm, Damp. Con.=2000 ¢

MEE=092V vs S. C. E, Sens.=0.2 pa/
mm, dv/dt=2.77 mV/sec. Damp. Com.=2000
pF, N=1300r. p. m.

i I m- 7= 2 2xX10°¢ mole [I
fhig IL m- 7 =2 2 >+ Ks[Fe(CN)e] #9

100 {i%

g 1L m- 7 =2 2 +H0: £9 150 £
g IV. m-7 = > 2 » + K;[Fe(CNgl+Cot+*

F, dv/dt=2.77 mV/sec,, N=1300r.
p m
L p- 7= v 2x10~*mole/l
IL p- 7= 2> +K[Fe(CN)eg]
#7100 {%
UL p- 7= 2> +Ka[Fe(CN)]
+Co
IV. p- 7= 2> +H0:§9150 %



O, M-, Pry, 72 F v OFAS A b Y —5 L BEOMTLEMAGHE 303
BRI AB 5N B, ZAUINY, 5 Dfsls & O 6 o #iERIVIcHE
LWTH 5.

O, m-, P T =P v LIARRAKE EDELEA 1: 150 THEnb,
i o RSk, SRS & IERRIcE—hr—kERE LTE
V. 22T (5) A»SRIGEERKERD 5L, £hEH 55x1072,
44,1072 3.65x1072 cm. sec.”™! xR, ZAUL IR 10% DIRER
BAA % 5.

(5) p- T2 I -FIEIC LD asIL FORBRES

230 FERBIHATE 10cc 4T, 0o, m-, p- T=Z v DEATFH 5%
TAa—AER S HEMATICREL, 2T 5% FHRiUIEKREHE
7HEHEMATEKEY, BEEHALT B, 0- 7= 2 OBEAE
PIZREEBRL, p- 7222y REOBERLRERIIREEL, m-
TP Y ERELAEV. pr TS r—3RiHgeE =<4 F 4+ 212
I AREHEIL, 420 mp & S40mp ICRBAXBINEES 3 b, BAR
-FRRIBS R AT L RRI 7 2487, Rizkqug, a<at 4 4 >
IREEAS 10 p. p. m. OBHARERIGGE 5 HHRET T 2.

272, pH 284 OEICHEE L7 a0 P BBERIZOWT, BIEE
DHETEEBS ¢, pH- BBAEHRETRD, X 8 TRRLA.

TORERICIAUE, pH 2 205 4 OEFHTIE 354 F STEFE LR
BA, b 7202y ORMAIC § BB S, 354 b OFE
THLENRTRETE. 20 pH &EIEL, p 7= 0BEEHRL
BT BLWEMD 079V 45 051V vs. 8. C. E. D4 ITHEY L,
ZOHEFH T 250 P DOLESFATHETH 5.

R 540mp ITHWT, Fo50 MBE-BEERMR TR LR
I, o5 PR 30p. pom. 2 TR~ ADBHIARYT 5.
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B7  ERR-EBEGR (REMLEER)
100

& 19

% 60 {
50
40 2
30
20 3
10
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B¥ R min,
1. Co*10p. p. m.4p-7 = > +[Fe(CN)g]3- pH 1.6
2. Co™10p. p. m4p-7 = ¥ v+ [Fe(CN)gl*- pH 3.6
3. Cor20p. p. m.4p-7 =3 2> +[FeCN)g)3 pH 3.6

X8 ZAR-pHER (Rfatk 10 H&CHE)

i 100F '

?g 8ot > :

% 60r
4O_N
20;___9_3‘)\_'_0_/
% % 5 6 T 6

pH
1 BEOWEEEA p-7 = > 2+ +[Fe(CN)Js-
2. BERXEER p-7 = > 2 v +[Fe(CN)gJs-
3. 10p. p. m. Cot*+p-7 = » 2 » +[Fe(CN)gJ*-
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(1) »xy FoBEAIzoWT

BT =) b OREREMOE I, BR7=Y ViITHT 2E
RO =t MRE-ROLEREIR L TR & A B DA R
(W S40me) WeaeE2on3. Thb

o0l b, BREEERIEES TER

® 18 T R ¢ DBRORB O,
e 7= Y BRESTFAETH

EoREICHT 2EBEOR
BATEHAL = A ¥ ~{HITH
Lbi, L7aso THREEN
ITEGEEr 52D LEbNRS.
o2t oz L, REFRS X
T e SR OEMAOREEE RO LL

WA BRE ppm. DREE, + b bl
o LrRXNOMBBIRE S 2L TFHEINS.

(#7), ~(#5 )= >

rrL, (55) wER7 =y eaporngt (52 i
F—5HTo7 =9 > 0RFEEN, o RRIGOBEEIETET sk T
H5. JaffeDDB5 2 -EBEEREE 1 oWEME Ay, () RO
BxzLoad, K10 20 57-.

R 10 iz kaid, ERBAELLROIBALZ (DXL 50REBAARD
s, oz i, BRBEBERKO AR 2 o A RORIRIS L,
7= ryBfEo7 3 s BoBRERE L ofilic, EFHECE it
S PATERARL Lis et ELZ N B,

7 =) v EREAEEREET (6) XROBEFHE ¢ 2BRTH L2
DEHB= AL -k, Eifb=r bre—-2mULEEITINGE
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W5,
IZ2owTit, K10
HoH LD p>

0 EEL2BLES.

ZozZEiFT=Y
vEB LAY R
1R 5 AS R AR
TH-T, Thbd
VA S § ok o
BB DTH
T, B#EIE
FREIRETI & 5
TTHHI EER
Lhb, METH
¥, SRR
DT 5 D f
THKFEA F ¥ 138
m¥atasiL,

—BRXEFRER ERBEHR 3
BR, WEIR, KRPHROMTE > TIASIMBEIEELE-T
NS IERIRET 2 2 81T - TH 7.

X10 (EHz—o BiR

o y /){/
tj 08 b | ll5 ,}’/ ?
7] i Y 1
R S
T A
200
Wosr & 1aio
KETmP e
0% + &40
el A4
031 A e
.&&%W i*ﬁ E
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o

[0 01N H,S0, #ik

O pH 4.58 BrER-BERR 7 + U v ~ BEIE

A pH 980 KkEgk7 == o v & -3H{L7
YEZ LU LTRTE

X 2z o pH-EEEVNOBEB»L D 0EZL2RTRINS,

Lal, RISEF o

(2) EBREREEEKLERE L OBRIZoWT

# 2 olEESS (4) Ko logifi-log NV PRz ke 3 L X 11
Lizh, o, m, p- T2 v OFEFHESRDH LN D, FThEE I IT
FEL7z 2, 4 LN BERTNEGEREE L TR AER
fl, #RLRpRSAEBRES L PEBEERK TS 5.

o)
#£ 3 {EFHE
# B & 07 =Ty ’m-7;99>'p-7;99y
[esbeTiiy 0.38 0 0.67
1/t 2.98 1.33 5.94
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BB DR S Bl log ifis-log N PO
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72 LB 2 L%
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BEZNITENE 08y I
BYDTHD 3
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T > THEH<
BEBLS EER
bihd. EhiT o2l
L7ts 5T, & o e
BB RICATEE 0 ! ISP

20 22 24 26 28 30
f?—ﬁ?& SVXE Log N

By 38 . o —
) - . 10-*molefl p- 7 ==+ 01 N H,S0, 7%

THB &3 II. 10~ molefl o- 7= > > 01 N H,S0, Bt

BWTo-, p-7 III. 5x10-S mole/l m- 7 = = = > 0.1 N H,S0, i

=P DEMMEL ifis HIZH OB FAEWE L TV 3,
THIKL, m- 7 =2 rid 200<KN<600 DORMIFHCHERME, /i
fHITiZ LA CRIEROZE L Z T, 2BERESKSHETS 3 2
CERLTWD. Tabs, ¢ BRRERRIC, o, p- Bodoli
Rot:, HIEOBMEERISSETT 2423 2L %R LT W3
DL RBRERR, FARFLCzFAFFAREORIZE A LR,
—RICEREISCERE OB ORI L 2R LTV 5. SBEIIE
BROFREBLEPL A » POHANTHIT 2 p>0 Zh2REZ S EE LT,
0, P- T2 P OHGEBITHTERSERD & 5 ITRE L.

—NH, — —NH+H*+e
HSCO - H3CO -
(8)
—NH _NHOH
H,CO — +HOH — H,CO — +H

0.6r

041

Logi/is
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(3) BEFIGIZOWT
N4, 5, 6 DEBBEELEEE () 23T, p- 7= r-RIfLE
BARMZI a4  ORBRIGOBHEEZ RO LI ITHODLTH
3.
By =y v +Fe(CN)d 2% / ¥ 4 § ¥ L& H+Fe(CN)6*"
Fe{CN)gt +2C0o™*—>Co2[Fe(CN)] (9)
FThbb, EREDICERT 27 =w 7 vz MTERIBER
AT L TRETLEZLILNG. ZOBRFERLTHE,L, 7
o7 {bassr t OESICE S FEEROE LHFEREL,
ZOENEMN a0 MBE AT 2000 MEE 5. Ll
X 9 oEBEERIC I, =54 MEE 30p. po m. FTX—LD
ARSI 5. L2t o T, EBED 24 P OILESHATHET
B5. EFEMICIET —u 7 ¥4+ v LT AT TOMOEF
BHETETH L0, ARIIZOTIOLFTTHRONAIDTHS.
#0124 OB A EEBE 2 R 2 — G RFERAHE= N
LU dLE =R, ¥ OCHERAEAFEREL SR (IR
&Y 5.
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