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STUDIES ON THE METHODS FOR ANALYZING
THE CHEMICAL COMPONENTS OF SEAWEEDS.

Noboru SUZUKI
(Faculty of Fisheries, Hokkaido University)
™

PART I. ON THE DETERMINATION OF IODINE.

Two methods for determining iodine are given as follows:

I) Each 5c.c. of 1025 H: 80, and 0.52% NaNO: solution are added to 25c.c. of sample
solution (1~10mg iodine is contained) in the Erlenmeyer flask and the mixture is allowed
to stand for 30min., 5% KI solution is added. Liberated iodine is determined through
iodometry with 0.01 N Na,S.0; solution.

Principle of above mentioned process is baged on the following reaction where excess
of NO:"” is decomposed by urea.

(NH,):CO+2HNO, =2N:+CO, +3H.0

1I) Each 5c.c. of 8% NaOH and 2% KMnQy4 solution are added to 10~25c.¢. sample
solution (0.2~2mg iodine is contained) and the mixture is boiled for 1~2min., several
drops of ethanol are added to it. After liberating ethanol by boiling, the solution is
filtered carefully and washed several times with hot water. The filtrate is acidified
with 10c.c. of 25% H 380, solution and 10c.c. of 525 KI solution is added to it. Finally,
the solution is titrated with 0.01 N Na:S:0; solution, where 1 mol Na:S;0; corresponds
to 6 mol of iodine in sample solution.

PART II. ON THE DETERMINATION OF POTASSIUM.

Potassium is defermined by the following method. Ten c.c. of IN tartaric acid
solution and 5¢.c. of 0.5 N sodium acetate solution are added to 10c.c. of sample solution.
After mixing the solution, 12c.c. of 95% ethanol is added over a period of 3 min.
with gentle shaking. Produced KH (CHOHCOO): crystals are filtered under reduced
pressure and washed with 10~15c.c. of 67 ethanol several times. The separated crystals
are dissolved in hot water and titrated with 0.1 N NaOH solution.

Potassium is calculated by fhe following equations;

0471

a5 Ka0 5=t 2 04T
a x 0,746

a3 KCl ="
a x 0.871

as K50 %= TTm



where a is volume (c.c.) of titrated 0.1 N NaOH solution and = is weight (g) of the
sample solution.

PART TII. ON THE DETERMINATION OF MANNIT.

To prevent interference of Fe***, Smit’s method is improved as follows: Each 25
c.c. of 4 N NaOH solution and 12.5% CuSO, solution are added to 50 c.c. of sample
golution and the mixture is shaken up for several min. After standing for 15 hrs,
5c.c. of 6N CH;COOH solution and 5 c.c. of 52 KI solution are added to 25 c.c. of
the filtrate. The liberated iodine is determined with 0.01 N Na,S:0s solution, and
the amount of mannit is calculated from Smit’s table.
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H ) AFOBEIRYE LTV B3, BREACRTNE FEC X oT, FRASHACKE
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Table. 1 .
= : HrasedCROEREITO %,
Decomposition ormality | Observed _ B e
“time (min) Na;éfgo” vzlge =735 2205 NaNO:¥# 5.0c.c.x & D
0 /10 7.6 2525 H 280, 5.0c.c. B f/K 250c.c.xmz 7ztk, 2
| ” 68 109 RFEEE 100 c.o. & mz THE L —EREH
5 N/100 4.7 itk 5% KIFrK 5.0c.c. &mzN/10 & jx N[100
10 ” 3.0 N2a:S:0; K TIGE LR E 1 RoR T8
15 v 1.4 ' D ’E‘b 60
20 v 03 B30 pRILL LM L d T SERRESEE
30 r 00 T S S BENS B,




K ic0.006% RIi&ik 250.0 (4y1mgl) & & b\

Table. 2
- ZYClO%H 28045.0(3.0., CC].4 100.0- &a 0.5%
Time in min. 30 40 | 50
NaNO:%i# 5.0c.c.x =7 > A acd v ¥R
Observed val .| 080 | 080 | 080
served valne oo | | 0% gL, SAmEE Ltk Zic 10% REGR
Theorctieal value 0.79¢.c.
Table. 3 100c.c.2imz « F&x20, 40K F 5043 E L
Observed value c.c. T 7%, 5% KI5.0c.c.xjnz T, N/100Na:S-0,
No- |~ By means of By meams of  THPEL KERAT 2RCRTED T %o
H3O04 itrite-Urea
2% X v305H THIERRG ST ONDE
I 0.80 0.75 ”e
2 0.10 0.10 #¥ 5o ,
3 0.10 0.10 xR, BERLKETHAVLEELIEE T
4 3.30 3.30 HDICRKDEER LT Dco W —REHRZIE
5 | 300 3.00 B L AU T RELIMZ TH S OREE30
j gl‘; g;g AL Lo BRLKFEBEE, Bt 250c.c.
.9 X ) '
. 75 070 SR & b\ Zic 109 H:S0,50¢.c., 3
9 1.05 1.05 % H;0:5.0c.c. Bt CCl410¢c.c. #im T, ek
cHLw CCL M2 MEIREL ckFEirnd
Table. 4 CCly Be@#iTe Ly, 2B E (Rl
\ Using OCl, \ Without CCl;  #ENo2) b, KELTH.0, 0 KEOSES
e o | om BT B L= A 5 A 3 lcB L b

Theoretical value 0.79¢.c.

%KL 5.0c.c. % T NJ/100 Nay8.05 T
EET 5, APERK L LT3 8MigEKo BH

#Wr v, HOBBEEIRCRIBI TS 20

HIRKCRoN s MEOMBHRT <& —F|ER Lo

KRN Cy BEIHBR—RBHRCAT, CCLERMLEWTRELB D1 E ShEMBdXdic, b
Lol b, COCL zHMLZLO &y ML AEWEO L CRTHELTO%, Lok
BFLRICRTE) TD %0

By, HAKTRLLRMLy COL /M LAL T RERBRLEVWELHO7,

. B~ A R
I~k 7 3 Ve R Tk KMnOylc X ot 10" EER(LE it 5, Bl b,

Table. 5
Theoretical
Observed value c.c. value c.c.
457 455
Table. 6
Theoretical
Observed value e.c. value c.c.
0.88 0.91

I-+2MnO; +H,0=103; +2Mn0, +20H-
AR & 17107 GRMEERICR T, 5 EOKI -
& R L THRAROKFEOLCHE T 2ikHE kg
2o BB,
105 +5I-+6H+=31.+8H.0
OO BB NTOEORH 2 TRENER T
bNBDI TS 2. HOBSARO KMnO, & k%
ML TMnO, et Lo CiBibrETHHLE L. th
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Ak 1225c.c.thpic#y Imgolz b oA,

R B S 26.0cc.x & ) 2 2N-NaOH@E#K 5.0c.c. k1t 2% KMnO, % #k5.0¢.c.%
21~ 25 MEIT Do iR CTIEER L H FIRE L TR 2 BECEY L DR L THER
W2 BB CIBET bo HOBBKBILOSRMEBIRCTS 5o BWEAMTBS CUHER, W
12252 H:80,10.0c.c. . THE: L 72 L 2 5ZKIE#K 10.0c.c. %z TN/100-Na:S:.0;
THE Lo HofRAFIRCTTRITH B0

KT, hRKORELL LT, Erhs5cc & LCRBo BB & 1T 2 2 Rk 6 iR d il
VTH B,

Table. 7 MBZ 3R E X —BT %, yﬂclﬂ:@ﬁ':&mﬁﬁ\

Observed value c.c. ‘ Tg:l%?téiﬂf F 3Cl- R UBroffEr X 5%@2*@Téﬁb\ Bt

455 l 455 #25.0c.c.1c7.59%4KCI 5e.c., 0.2%KBr be.e. #inz 7z %

e : . O & AEER LBRRERCRTE I TS
B0 BIH, 2EOCI-RUBr#IRELTE X EET 2HHKRZEEzMO%,

I. m&&@&mm%&&om&

Toble. 8 AR, TR
No. By ;’%""“s BY means of Nitrite- Urea’K M{l n:i%ltsh:ﬁol R @~ o v BRI B—Ry
T T S WIS SRR £ B L AR
2 | 435 435 4.25 2605  RFEBRCRTEYI TDH. s
3| o5 | o055 0.55 350 i~ v - R BRI R
4 3.10 3.20 3.10 ‘ i9.10 iR Hako FEMED 6 Wic
5| o040 0.40 0.40 240 mBET DL

Iv. %= £ %
A Eﬁﬁm—ﬁéiﬁ wEELTI~ IOmg Oy 2+ 53k 260c.c. ¥y HBRMN=ZA7 5
AalE b, Zic10% H2.80,45.06.c. Bk 0.5 NaNO.##K 5.0c.c. #imz !&}ﬁkﬁf;b’c 54
BB L. kW T2 10%REHER 100ce. iz inciRde sk, S05MHE L (ot
AEF LT Griess 38 1 X 5TNO, -0k & 70 2). 5%KIHE#K 50c.c. iz T N/100
Na:8:0: K CHET %o

B> oMmBE—ESR: KEL LT 02~2mgoR{kie 4F 35 10~25¢c.c. 1t 8
% NaOHigi# 5.0c.c. B8 2% KMnO, #i#& 5.0c.c. ¥z T 1~ 2538&KH L%k (WoFd
BERIBERBEATHLHLET 5), BEHBH N (EORFRO GIRRROL bHEE
KCREOMMANREEL TRE LR ). Hib LTEMOEN ¢ B Lxk, EELTE
B U BIEBSCIRiE L . B#KIc25% H,80,100c.c. ¥z B E & Ly Zic 5% KUAR
10.0c.c. Mz T N/100Na.S:0; # B THERET %o WOHFORHECH Wk Na:§5:05 ©
1 mol Rtk th oI 6molic #HE 3 %,

REFROW , ER—RER R R ED TR T, XhCiBs rEe ¥, BomE(L
RERVHAWOTERAFETS B LHEL bNLD, B~ > # > BB Lt
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TR TS by [, BEiEs 6 e sbish oMBoXFEORRECHLTWS LB
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B 2 W B OERBEICHT

fEEhomBoRREE L LTk, 3K, BeEEH:, TR -“a + ¥ — 2k, BEERE
HEHFEAC 6TV 30 OSHCME 2 BEHOBHEARME & LTRRETERT 25
@O (BRBEGRELEREETS) IEEY SNTL 2BRAR VECEAV bRTWE Y
BCH 5, EXXUOBARRECHE TR TMAERHCHLEBREL KB ROT. KicZ
EWMETHXBETH 5,

AECBEL, SEREPOME L REROCEHFRME & LT Lo fhottiimno ik
ErNaOHE R AV TRREBRCEOTEE L. Hofik y#iREIoOMBORTEHR T2 3
DTH5, HOFHECELTEEL»LMOILT VWS Loyal Clark @ 2#3o cEH RO
HHLHELBEL. XCEHECoEEPONBROERCER Lk nd 5, WAL, BL
B TeRc, EHAREEFAVONR s ElARnR : LTige Lo Beorti
k5537 6 L Bebic, EF RN Lk, A%k L, BRLokBrBBcE M L
Oy FOBELT A2 Y THEHET IHErHWwTWwWa, TREBLEMEL, HAR T
RTy MBE L AR L SHET 5HC I OTERYE LD 3O TH 2, A,

KCl1 +(CHOHCOOH): “K H{CHOHCOO0): + HC1
ik, KoS0,+ 2(CHOHCOOH), 22KH(CHOHCOO): +H:50,4

o REERE L cRIKkT 2 HCL, H,S80,40BREEFREL i 20T, ZebhikT s

tei, PEREEAR AN T TERARERLAVAOTH 5. ABh. Lo,
KC1+NaH(CHOHCO00), = KH(CHOHCO00). +NaCl

RL., HoFECRTE. BEBRFORV“EHARYEOHBEARERLHV 2720, L b .
TBEMBEOBTROELL LEAEDHAECHT, BFOBMc X oT, REhoOEBHREY
Ephl Uy TOROBRORER2 2 sd 5, LT TEER., MLEREEEREELH
WwHZEN Ly At e s Lok R, ENAREYRONEEIEL . MR TEHEsHR
bk, ,

R B

(1) ESHBEOZDTEHEOFELERIL 4. REXXOBI TS %,

(a) HAE SeRCBEBELRBEE 422 100c.c.OKCER LA B0,
(b) 952 ME¥, '
(c) 6T%itH, :

R (1 ZoKCle2lr) ofxE L & hAKEMLTl0ce. Ly Zicaf 10cc. iz
© 3R L 22t bW 2bc.c. 2RI ULEL 6 BIic iz . He 34MIRE LR L CRE DT
AT 20 €~ 7 —CHHBLARBEZLRED ¢ KT 3 EXSCBkik L 7ctk. 2% 100c.c. T\
BICER L7cy —~ b ~ e ki ERCEMUAS 2 7=/~ 7 7 v > RHEREL L
TN/10 NaOH CifiE T %0 BERERIFIRCRITBITHS,

zic ot RiuT. KCl oBES ( 12 CRWRIIIERME L —E T3 25 KRETE, 8/
HREZEOKBEBEL 20D, HOTHBAAMEIB LI 5,



Table. 9

2. FFRICRL 2Bk, HER L NeYEL i

Observed |Theorstical V" CEBYED, 2B XDOIMERAEY VW,
Sample Value value (a) IN BRE (c) 959k
c.C. c.C. c.c.
10 | 1450 1444 (b) N2ESEpwE (d) 67xFks
s | 119 1155 ERRMREOE A B L V2 eXEMZz Tl0ee.t 2L ZiIT
a R D& ¥R 25.0c.c. 5Enz TZ2ICRITEER & R TI5%
6 | 0 865 R EIMACICER R L. 6T TRk L M N/10
4 21.60. 5.78 NaOHTii§i5e Lo (HLIBIBICIZ 2T A7 4 o ¥ — kWi,
2 1255 2.89 HoEREHEIORCRTRITH o
0 | 1445 0 O BERICR TR, SIERCHE LTI« KRECRTL
RELB24, BOTEEEOHSCATRRIEDVBRAMY
Table. 10 Rto WoBIBLEHORECIMRT 20 TRAVWHLE LK
Sample | Observed Theoretioal ¢y | > i L TR O BB ETTO7%0 ‘_
o.c. c.c c.c. 3 MNoks: (BEEARERELWSFHLTS) RURoN
0 S ] M g (e RRE LT D) 1L B L Ltk
8 11.60 1155 R 285 (HDIRIBLING £ 12c.c. M2 BMCET I
6 8.80 8.66 A8 ameal.s BMILERSOALEDRYSATI vy —§
p 600 sz MVWTEBLZ, HOMRAHIRCRTHE) TH2,
p 3.20 289 FILRCR T BLEHOR P L Z viLiEHinEine
BEDICMZ 25 L Ly BT UIRECHR T &
0 | &0 °  @Bonsmimok, . |
Table. 11 4. S, BRoF®CHRTE. )
= 2 3T BEEAREERO B 21
Observed value c.c. Theoretical .
Sample By menns of | By means of value NBBEH Y TR{HD, FEEC
cc.  [NaH(CHOHCOO),| CH3CO0ONa e IHZBBLREWEELZONIOTES
10 14.80 14.50 14.44 @E@ﬂﬂt BT EDEEQ 0%,
8 11.95 .55 1155 §komn = KQl ORRE Y HwZic
6 8.0 865 |__8% _ NaClOlg NasSO, 005z 3#@@e L
— ;:g—— I BT AR £ % L ot
o 010 005 5 AROBRE50c.c.lHvR Lo (FEHPA)
REU100ce. 2wk o (FHB) o
Table. 12 B Y €T BB 1T O o Hobt ik L TR
Semple Observed value c.c Th:(;xl'etical BECH L ok . 208 BRE12%
co. A B pou CRTEY TH 20
10 | 1435 1435 14.35 H12 RN TACTERRE# & Se.c.
8 | 125 | 1155 1148 AV 2B GREO SRR, )
6 8.20 8.60 861 2 B MEEZ R TERS D B5510c.c. v
4 540 | 570 5.74 DREZIRR T &EERT,
2 260 285 | 287 () EHEEmoitc., BEPCLic
0 0.00 0.00 0 FET 5 AKEOHEr PdkbiC
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CaCl.0.05gm % fmz THEER L /oo thHiHORFORKORIIEENCH » FAEOMAKICE T
2ELELTREILL AL VOCHET %, EREHREIEBRICRTEY TS5,

Table. 13 HOBECRT b FEEOHE LRRICHE
Observed value c.c. Theoretical HROES bo.c. ORICHE, WEMAVE (R
Sample a 5 value bl 5o
. O, : e 6) BLR~re#fic, BROFET sRIXE
o 1430 1430 1435 R RO LRSS L e, 0
8 11.30 11.30 11.48 REX&B7Zn T, 1% KC150ce.x L0, 2
6. 7.90 855 | 86l c HCl 1 CH:COOHR sk e mz T2E &
< > J

P 490 e 572 10c.c. & Lk 2B oE 0.6, 0.3, Zrr0.IN &
oL, BERNOES &R 2, A
2 1.90 7 2.60 2.67 OB E10.0c.c. & L CEEL o, £ 8145

o 0.00 0.00 0 CRTEY TH 5o

HURC IR N 2BCBEROBELI AT

_Table 14 Bpb. HELBER«HoBERZ £ PIMLTR
1 Observed value c.c. E T BLTEID B,
"~ Added Aci . - 9

R I CHyc00H 7 A% e EROMioBC R~ | %
Acid cone. » — OWMEBEREITOR. MIb&ER (22 A5)
% mopt | ¥ 200g %7K X (N [50 HCl % & 600c.c. % i\ T
03 P 695  BELET 10 SRR 24T O %0 HaHIHE 10.0c.c.
0.1 6.20 7.00 &b ZEHCUHE oAk NaHCO;©
o s py BT A7 Ytk s LK THEER & W C

- earlzsdbol, pfeFrofobod
w el - L7Zo KEMWZHE R e0: \ AR L L o ERREFAWESIKEHW
Ha bRz LR LTHABTEROEORKT 2 CE 5 2 TREMM 21707 b0 LK
LR 1sRICRTE D T %o _

HISHIC ATk KREMWTHHBLASE L
: BEFHVRES TR, WBoMMtERRE S
Ekﬁraction Observed value c.c. . FEOMC R ECER:® s3It b

Agent  Original | Neutralized | Carbonized ) ,

extract : extract extract Brwnwgng b, MhoHacRTt b MK

Water | 249 | — | 27 IBMELZVOLsE—ELrfi AT
N/50HCI|  26.1 ‘ 26.1 ( 2.4 Bo MOT, AT, TR SRIE. B
; ‘ LR &AL 287  EEEKIE N/60 ZED
HOle X 2R A T BOER 21T S ERHKE RO TS %o

- EEEE: D EORD RICRT in & REHESS ST,

JREGIRI0gm & KL L7 b ORISR 3em & & Dy 2x A REOBBE I wriﬁ%oii
EORXT 2B EKERM LTV HIKE 200cc. oEF LA Ly £010.0c.c.k 3 =
re—3—ic2 Y, ZINOTEER 10.0c.c. kN 2858, §3% 5.0c.c.¥ bu'\acweamc;gw
L'E & 8 53R 12¢c.c. D525 Ef#Gn L 7zth 2T, HHIERBNE 75 274 27—~ v
THEEIRE L 10~15c c.06T% BT 3~ 4 Mk L 282" 7 R 7 4 1 7 — OBz BV %

Table. 156
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FWTRDI =B € -5 —CBMLASR. Z27=/)— 175 v > pHREEL LT N/10
NaOHTi#e: LTy RRCKESTMRE 2 ERT 20
a X04T1

K. 0L LtTto%=

KClE Lt =—“%746

a X0.871

K.S0,: 1. To%= -

L o (X5 2 L 7eN 10 NaOHOSER s mis kil 10c.c. OB 0 LI E R o

B3 ~rv =Y DEBHEICEHT

w2V VOFEHELLTE Snit® oFESRITHECHAVLNTWS, Snit o Ftko
ST L s ) T KMaO, CRME L T #@Mo KMnO, ¥ B & LTHEMIC~ > =Y + 25
% Griefenhagen @0 Lk b & %% IFROMBKOK OB TN ROTET 2854
CrGER L v, :

Bmit O HEE, ==V PST Y ETFoRcCutrt & 5 ETEOESE 2R3 2188 & #
HLT. HoBEBog L B« thic LTh o KI 2z CiEHEERIC L2 TEREA LT
BLDOTH D0 WOBERFPEET 5Fet++, AsOy~ S OENEL bILED T, HO
HE BT Dby ZOWHEEC LOTHx OBRMEEISED bivTw 5, Bb, Smit
BB« 1% Low® QiR fE% . X Crowell® \XESMEEREIMEHR (pH32~40) &¥A T
Who NFHRCRTRTARY ZEOFe £ RATWBOT, HiBIERDO # ¥ /7 — rHHE
LRV, ZOHEEHRLE 5 & LTw 5, HoFer o iigs hk LANE HRoBS M
W bFAB T 2EBHED L B2 52, X Smit e LT KL o& ¥ 23 HRK
NEFRATH B EELbND, '

® E:

FERCHWZ~Y =Y FMEEES BRIV A¥ )~ rfillic XoTB et O 4 ¥
/= n TR R L TH% b 0T O TRIE165C (762mm. Hg), &4 0.00022 0 v 0T
BHBo O~ =Y PEEMLT, ROB. BRBKLIER LZEHRKE Lk,

A). 1.00c.c.hicb0mgp~+ 2+ =V b #5815,
B). 1.00c.c.thic25.0mgn ~ v =Y F £ Sir.

K STFRERL LT, 0.0LN-CuSO, KL L Py Zi0bmEgD <> =Y F ML THiAO
Bl L BieKe iz ©ble.c.k i L b 01eb% KIFEHE 5.0c.c.x Nz TREESE L. 54
fiERIc N[100 Na o S O i Tl Lo il Fet "R ET 20 Er Raknic. AU
140.05mol FeClsb.0c.c.x BimL CRIBRE L 7o FOMRIFHIOKCRTE DI TH 50 i
HROKBCRTHEROFAOHROFEL bHEL %,

#oCuS0, ¥ Cu0 & LTERBELHED T BELET 21 HI6KOFE ORI 9.74c.c.
TH Do HBGRTW LM ARICHR 4 TR TidFe ] ET 28T, v =Y | OFF
FeRTE Cut* OREXEHETS 50 X~ TR T B LTk BERTRERT
W HE T 2R Ean BT 3. 210 LTERR A ¥ TIaFs & For ++ OB B ¢ B3k
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Table. 16
Fe+++ containing soln. | Without Fe+++
Acid addition Observed Reapp:?}ince | Observed Reappz:;rance
cc. value e | 16 colour ‘ value €| prye colour
6N-H3804 30.50 + 9.79 +
GN‘C%%COOHﬁ 9.74 - 9.74 —~
Table. 17
Fe+++ containing soln. ‘Without Fe+++
Acid addition Observed Reapp:f? Tance | Observed Reappg?rance
c.c. value c.c. blue colour value c.c | blue colour
ON-H 2504 4.15 + 3.51 +
6N1H53(()300H 355 _ 3.50 _
SIN-CHyG00Nas0| 320 - 350 -

2O BREFLTRCRTBITS 30
1TRIC B o s Fer O ET 2R « TR EZOHENR SN s8R « £ T
BREPETR 6, '
Kicwr =9 VERRBYBE LT HExORBED~ ¥ =Y MEKREERL T, 20 500c.c.
% & b, ZcdN-NaOH 250z.c., 12.5% CuS0,25.0c.c. &M 2 “CHT & AR L T N/100 Na .-
S0, Gl L AR PISRIC RTE IV TH Do

3 Ly HOWEOKE
BT H 5o

Kicw > =Y MR
#WAE500c.c.: D 2w
Smit #®cfEoT 4N
NaOH 25.0c c., 12.5%
CuS0,25.0c.c. ¥ In~T
IR L I5RSHSE L 72
HBEL . o8 25.
Oc.c. #25Uc.c.OERK L
Z L ko X 9 25.0c.c.
$E LT 2icb% KL
¥k 5.0c.c. Mzl =

OB C RTN/00
NagS‘.'O:; —G(ﬁi l/ko

Table. 18

w 6N-H 2504 5.0 sN-cH;c00m50 | SRTERC000 a0

Mannit (mg) + - + - + -
250 1.65 0.95 0.95 0.95 0.95 095

B 50.0 2.30 154 154 1.54 155 155
75.0 3.00 2.20 221 2.20 2.2 2.20

B 100.0 3.48 2.80 2.80 2.80 280 282
125.0 4.10 350 3.51 3.50 352 | 351
150.0 485 | 420 420 4.20 420 421
175.0 5.60 495 4.93 4.93 4.93 495
200.0 6.52 5.70 5.66 5.68 5.70 570 -
225.0 7.21 6.50 6.45 645 | 650 | 645
2500 7.93 720 | 720 717 7.20 720
300.0 9.45 870 - 867 — 870
350.0 11.10 10.25 1025 10.20 10.25 1020
400.0 12.80 11.70 11.70 11.65 11.70 11.70
450.0 1380 1330 — 13.30 - 13.30
5000 14.73 14.90 14.91 14.90 14.93 14.90

_ 625.0 19.91 18.95 — | 1890 - 18.90
7500 24.00 22.90 22.83 22.80 22.83 22.80




toFtkcldfi b Smit gictkl T#F L KIERKROE R <8 5% KIE#E 5.0c.c.
HoerzoTd o8, MULOBREFCRTS X~ LExRLE221: Smit oFH B 6
NOMRM L L —B L 2fliBB o 5, Fer ot Fop B, B« T oRTEBRL
503, B~ MTRIAEHE SAbiLAW,

He, RO BRI TRPARTAEOR LRETER 4T ok, Hb, BiFE~ > =Y R
KB BELEHx0BEOHERKE2 2L b\ 2010.0c.c.k DT ZicdN-NaOH 5.0c.c., 12.5%
CuS0,5.0c.c.% Mm% <lOMH# L CHREL . 0IRERBE L ©. KoKl Icc.k O T
i O TR RT% KL 5.0c.c. %12 Ty 5 531 N/100 NayS: O TR L 7o ] Fet++
OHALIT 5By R 52D, £5812120.05mol FeCl;10c.c.x 3¢ Ldr. LOFE
EHVURICRTE D) TH %, WECEL T 2MRME Smit 0K SEHELALOTD 2,

Table. 19 HIRIC XD
 Used acid(e.c)f 6N 1,80, 6N-CH,COOH | N-CHs COOH5OT heoratioal  © AV
M ‘EnPiL (m g)\ 5.0 : 50 IN-CH 5 COO Na5.0f value c.c. i FerkFett+

250 1.79 1.53 150 152 D X BH
75.0 4 457 460 4.58
80 2 0 8 mmpa TR
100.0 6.31 6.10 6.05 6.10 St
125.0 7.82 762 7.65 7.60 1% Bmit OFE
1500 930 9.14 9.10 9.15 O WTR
175.0 1095 10.70 10.60 1061 RO A 4
200.0 12.43 12.15 12.15 12.13 B ET b5
. 250, I 152 5 .21
2 2 2 Do

ERE: DEoBROWKRE. REAFBCETENLTY 2 Smit $iiFet++OfEc ko
TS OB E RO, ORBER DITROME R REE LIRET 5,

1) BtRE£50.0c.c. & ) ZcAN-NaOHEK 25.00.c., 12.5% CuSO, ik 25.0c.c.% Mz
TEL CIRB L. 5B L ki@ L OB 26.0c.c.% & 0, Z1c6N-CH,COOH 5.0
c.e. B trb2s KLk 50c.c. iz T N/100 Na,S,0; HiE Cige L« Smit oFcftoT~ &
=9 rORFEMNT 5,

I) HEX#&100c.c.x & b\ ZICAN-NaOHEE# 5.0c ., 12.5% CuSO, ¥k 5.0c.c. ¥z
THL <105 HEE L 30 SrARRE L7tk i L T\ 2o 1.0cc. £ L v, Z1c6N-CH,-
COOH 5.0c¢.c. 2 1r5% KIggik 50c.c. &Mz T 5 4f#ic Ni100 Na,S,0; TREL T~ v =

Y rOE Y Smit oRCEOTEHT 20
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