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Allyl Iodide Hexamine
((CH,)N,J(CH,: CH « CH,1)
R 308.2
BEH(CA) BF A

BERE 75 Sk B AL pu ik (hexamethylene tetramine) ffd 4t R
¥ (allyl iodide) —gZALAYI, RO AT, WEE B,
fEFE 158°C BRIy (it sinters), Wi BFE 170° C EARME .
BT B Bt LR PSR Z (R . HEsk
BE R J B- Z5WE0tk (B-naphthoquinoline) A R 3 35 = B gL /Ly
(phenyl trimethylammonium iodide) ;@@,jﬁﬂ,ﬁﬁiﬁgﬁgﬁﬁ
BT, B R AR R, B —E A, |
EERRE 2 RO R SRS A M e, AR — R (S R
FULR, Be B (complex) BYRif 48 CAL2(CoHyN 1), vk &
§8 114496 TTVERABE, B0, SRS R ZAB

BzEE: AR RIMASE R 5% BRI, BH
SRARAE, AR B G TSR , ) LR T g — BT —

B B A4 | *

& JB 2 ST HRAR AL Wy R A T R, o 4, B, SR, 8, 5, S, B U
K e A T i,

2 £ X K

1. V. Evrarp, Note sur nouveau réactif et une nouvelle méthode

Q
2



m O W %N R 9

de dosage du cadmium. Ann. Chim. Analyt., 11, 322 (1920).

2. V. EVRARD. Determination of cadmium. Natuurwetensch. Tijds.,
11, 191 (1929).

8. A. D. MiTcHEL and A. M. WARD. Modern Methods in Quantita-
tive Chemical Analysis. 1st Edn. (1932), p. 20.

4. L. C. Hurp and R. W. EvANs. Determination of cadmium, Evr-
ard’s method. Ind. Eng. Chem. (Anal)), 5, 16 (1933).

®. A, Pass and A. M. WaARD. The determination of cadmium in
the presence of zine, in spelter and in zine ores. Analyst,
58, 667 (1933).

6. T. KiBA. The potentiometric titration of organic precipitates.
V. Estimation of cadmium precipitated as allyl iodide hexa-
mine and phenyltrimethylammonium iodide complexes. J.
Chem. Soc. Japan, 59, 588 (1938). C.A., 5726 (1938).



% III

Rk R (R HEEN)

Ammonium Aurine Tricarboxylate

«Aluminon’

AR T —Yu ke, RE VLB o B A UK B R R AR 5.2 (1akes)
Sty B 75— B3kr AN, VT H B IR R, EEEWEZT

HE Bl dE R midE

B ESAT (& 7 B 6608, BOfE b B S A8 P, BRI

U E HIE A A

S T W S AE R M LR B IR A By e 2 5L, 36, TR AR
B M BE Y MR B b, S fE AR LA VA r P A I 2 B
B, PURE AR BBk B 2 4 SRS AR, - Gz AR RS AR L), Tk
Bk, 8% (Be)UribE MMMl REE, BRMLYEEAE
ER S BE U SR IR (2 2R A, LB T ISR DB .
T Ay R AL S K T TR T I+, TR MR
AE LSRRI B WAL, S5, 6L 6, AN RV ERL B AR R R R
B, SSAEIRATE, R A B L S RO A DU . 5R)

10



s 28 oy 1

B, GH ARG MET LA AN G UAE AR B 20 W, U B SR M v
FhEE LRI 6
BZER: BTN
(Hi) N/ B
(Z.) 25% w/v EEHEEEVETE

() A gnfz 0.1%6 KRBT
(THEkweg; 16 g.

4 5N 20 ml.

X 80 ml.

BRI P A 8, B T4 5 ml., B RSP o, T 5 ml.
N/1 B B B A S B i TTRR , 30T 6 ml. N/ 1 B,
FRm 5 ml, BEEEER K b ml. BEUEIAR R B SRR AR g
WL, SEE BRSSP B A WO ARAL 5, B A BAE AL R 24T (8 1
., WA 10 ml. BREESR R REIR A B 8 2 BRI B —B i 2 AL
ﬁ‘éﬁ-ﬁéiﬁiﬁ%%% 0.02 mg.

i TR 2 R B B2, R PT 5 o B
MR BERE R B AE vsiidic482 DH TRA83E 7.3, Winter J&RIHA{E
HOREAEFZ 0.005 mg. 2§14, Roller®:if: pH 6.3 By FESEESR
B R, TSI R SRR L 2 v i s S R G A
R A e - W AR TSR R b R b RS (6, S T Sl
4§ 0.0001 mg. $H - EHE , ME BRI 0.0005 mg. FREIAEE
BBRERIE.  $2T BRI IS BUARETFEIT

BB LS 2 B BT, R S A 2. ¥
A G B A DB B LR A B R L FF OO W SRR .
VAR A RS L, J RS BT T R 457 e



12 £ o ®

I

SEZHEEEE: AREPEAH OB R R T, '
By, BRI A SRz L B dliEr . A Nessler RIE AR
Besume, Bl 30T EREdt ez e, BOERZEARAES
TR B, AL IAGR R il 2 A B ESR . ,
ik HIE R H AR IR, S LYRHERE R B, FE )
2535 3L RO Po ) e B R IR O YA O Tl —

2 % X K

1. L. P. HAMMETT and C. T. SOTTERY. A new reagent for alum-
inium. J.4.C.S., 47, 142 (1925).

2 G E. P. LunpeLl, and H. B. XnNowLes. Rapid detection of
small amounts of aluminivm in certain nonferrous materials.
Ind, Eng. Chem., 18, 60 (926).

3. A. R. MIDDLETON. Reaction of ‘aluminon’ with hydroxides of
beryllium, rare earths, zirconium and thorium. J.A.C.§
48, 21256 (1926).

4. R. B. Corey and H. W. RoGgers. The reaction of ‘aluminon’
with hydroxides of scandium, gallium, indium, thallium and

, germanium. J.A.C.S., 49, 216 (1927).

5. J. H. YoE and W. L. Hit. An investigation of the reaction of
aluminium with the ammonium salt of aurintricarboxylic
acid under different experimental conditions, and its ap-
plication to the colorimetric determination of aluminium in
water. J.A.C.S., 49, 2395 (1927).

6. V. C. Myers, J. W. MuLL and D. B. MoORRISON. The estima-
tion of aluminium in animal tissues, J. Biol. Chem., 78, 595

- (1928). |

7. J. H. YOB. Photometric Chemical Anabysw 1st Edn. (1928).
- Vol. 1. pp. 109 et seq.

8. W. E. THRUN. A study of the soluble lakes of aurintricarboxy-
lic acid. J. Phys. Chem., 33, 977 (1929). o

9. 0. B. WINTER, W. E. THRUN and O. D. Bird. The determination
of aluminium in plants. 1. A study of the use of aurintri-
carboxylic acid for the colorimetric determination of alumi-
nium. J.A.C.S., 51, 2721 (1929).

10. O. B. WINTER and O. D. Birp The determination of aluminium
in plants. J.A.C.S., 51, 2964 (1929).

11. W. E. Turun. Use of protective colloids in colorimetric deter-



12

13

14.

15.

16

17.

18.

= A 4l 13

mination of certain metals as lakes of dyes. Ind. Eng,
Chem. (Anal.)), 2, 8 (1930).

J. H. YoE. Some observations on reactions between certain me-
tallic ions and the ammonium salt of aurintricarboxylic acid.
J.A.C.S. 54, 1022 (1932).

G. J. Cox, E. W. SCHWARTZE, R. M, HANN and R. B. UNANGST.
Occurrence and determination of aluminium in foods. Ind.
Eng. Chem., 24, 403 (1932),

L. H. Lampirr and N. D. SYLVESTER. The determination of
small amounts of aluminium in foods. Analyst, 5%, 418
(1932) ..

P. S. RoLLER. Colorimetric determination of aluminium with
aurintricarboxylic aecid. J.A.C.S., 55, 2437 (1933).

V. M. PESCHKOVA. Use of ‘aluminon’ in determining smalii
quantities of aluminium. Trans. Inst. Pure Chem. EReag.
U.S.S.R.,, No. 14, 42 (1936). B.C.A., Al, 263 (1937).

J. A, ScHERRER and W, D, MoGERMAN. Improved method for
determination of aluminium in certain nonferrous materials
by use of ammonium aurintricarboxylate. J. Res. Nat. Bur,
Stand., 21, 1056 (1938).

E. TAYLOR-AUSTIN. The app.ication of colorimetric methods to
metallurgical analysis. JS.C.1., 60, 38T (1941).



FIV JRME A (R4 A

Ammonium Nitrosophenylhydroxy amine
| ‘Cupferron’
CsH; « N(NO) « ONH,
. 155.15
B8, ek (Ti) , 8% (Zr) Fn i < 8 ) aXH

ARH— B ERFHEL [ LY, BERK. SR
Ay BT GRS R, B G SRR ER 2 AL 0 , TOCH5 M B BR W 0 /1 K
Wi, BRI B REAE U . Sl IR S AR I
Z Ve AR ESSE A E B Vi . SR T RIZ 656 KA
30508 NI R ARG LA B 2 AT R PR

FigrFr 18 8, ek (cupferron)WET & B A T 2K
Bl &t , a8, 8%, @k,e& GH,61, 65,84, 8%, K, Higk(Ga)
RS R, | -

&, 8,88, 65,68 (Ta) 1 (V) , 52 BB W ¥ T B W, TITEREs
JHIEE B, p R TS —BA0E JF RhA e STR E, Bl A R
Bﬁ—Fﬁ*ﬁ(dlphenyl thiocarbazone Efifel dithizone)ffgnz
W, BT AR .

F4ESR S FIBY, S (cupfer: on) SEEHEFIFIE  FAEHITT
R, B, Gy, TR ) 40 6% GG M, RS 1 M S5 2 ST B T .

SRERB BEA G, &k , R fE IR Rk VA WE P UM  Tgh, 86 6% 6.6
& B LA T8, 8, R A B AR LI BT A kst LA,
i A A Vi T 9 M 2 DOt F5CTT B (Im) 233




R & = i 15

1R 250 ) D BT Tl o s JRE PR O, T et 4 g o
B S s T B NI 3 Best e 8, T 8% SR 30RR.

7 WAHEK 0.1 g BEE 150-200 mi. HENREE ,
i B R AR, B B I A 596 SRERTIVEWY , T3 SRR B A
gﬁﬁﬁ‘g@%%ﬁﬁ;%ﬁ;nitrOSOphenthydroxylamine)Zﬁ@i’}iﬁ&,
SRS AL I, MARBIRSERE LIRS HGLT .
i FLAS ORI , 40 10 DR T B s R R , B SRAR AL LA T
BEAR . B SERE R , 3 DL AR B AR R e FR A R B

BRI AE, BASE R R4 BE R TR RE
Ffert 3k HABRIRRHOE AR IS R RO, IR T
TR b » 3 A S T B R SR, BB , BBk, TS
5N RSB IER RS LA R saES/tRE. 8L
BT R AR B, WD R » 3 006 A 1 6 B T R
W BRI . TR A —F Sk SR A B
SRR SRR R . BB IR S AL .

 SELC@ER X 0,600 = EMER

SR BRERELGS , 84, 6T R 8 B, 0 OB, B 0 & B AR ST
EGEAERE, BB S AP . HASILAWT TR, Bk
e FET S SC R . B, A7 ek BT UART , R A e R B
WA 4 S RE T I R A e BB AL R IR
Bz A 0.05 g ESKT 150-200 mi. HREY AR
SRS, B 5% BB IS B REIA, IR . FHE
%4 DA % Aok -cupferron L& MR N 4, T FREGH BB LR
L, HE A GBI ST RO, SRR
IRIRHE L, X FlAE DR B2 B RIS N RS TR S K
B ER A RYIE R AT, RRBH T, BRI,



16 A 1 E2y o]

M2 EE X 0.600 = k2 HE
ST RSk EH, 8, &5, 8, 64, 5 I -6 B, SE R & B AT B
TR SR S, i RRAE N2 B 34K Thornton
50209 PR 3 AT 5 I PO v e P B DR
Rk R AR

2 % X M

1. O. BAUDISQH. Quantitative Trennung mit ‘Cupferron’. Chem.
Ztg., 33, 1298 (1909).

2. H. NISSENSON. Anwendung des Kupferrons zur Trennung des
Eisens von Nickel und Kobalt. Z. angew. Chem., 23, 969
(1910). |

3. H. BiLtz and O. HoprkE. Uber die Fallung von Eisen und Kup-
fer mit Nitroso-phenylhydroxylamin in der quantitativen
Analyse. Z. amorg. Chem., 66, 426 (1910).

4. J. Hanus and A, Soukup. Uer die Trennung von Cadmium und

' Zink mittels ‘Cupferron’. Z. anorg. Chem., 68, 52 (1910).

O. BaubiscH and V. L. KiNG. Cupferron: Its uses in quantita-
tive analysis. Ind. Eng. Chem., 3, 629 (1911).

R. FresgNius. Uber die Anwendung des Cupferrons in der
quantitativen Analyse. Z.anal, Chem., 50, 35, (1911).

7. H. WEBER. Quantitative Trennungen mit ‘Cupferron’. Z. anal.
Chem., 50, 50 (1911), |
O. BAupiscH. Quantitative Trennung mit Cupferron. Chem.

Ztg., 35, 913 (1911),
K. ScurODER. Uber die Reindarstellung und analytische Kon-
trolle des Kaliumferrocyandis. Z. dnorg. Chem. 72, 89
(1911). " 3

10. I. BELLUCCI and L. Grassl. L’impiego del cupferron nell’analisi
quantitativa, Atti. R. Accad. Lincei, 22, 30 (1913). '

11. I. BeLLucct and L. Grassi. L’impiego del cupferron nella sep-
arazione de titanio dall’alluminio. Gazz., 43, 1., 570 (1913).

12, W. M. THORNTON., The use of the ammonium salt of nitroso-
phenylhydroxylamine (‘Cupferrin’) in the quantitative sep-
aration of titanium from iron. Am. J. Set., 37, 173 (1914).

13 W. M. THORNTON. The seperation of titanium and iron, al-
uminium, and phosphoric acid with the aid of the ammonium
salt of nitrosophenylhydroxylamine (‘Cupferron’). Am. J.
Set., 37, 407 (1914),

14. W. M. THorRNTON and E, M, HAYDEN. The separation of zircon-



15.

16.

17.

18.

190

20.

21,

22.

23,

24,
26.
26.

27,

28.

29.

30.

31.

W& ®Om 17

ium from iron and aluminium with the aid of the ammonium
salt of nitrosophenylhydroxylamine (‘Cupferron’). Am. J.
Sei., 38, 137 (1914). |

V. G. RopeJA. Nueva reaccion del vanadio. Anal. Fis. Quim.,
12, 305 (1914).

V. G. RoDEJA. Separacion de vanadio y fosforo con cupferron.
Anal. Fis, Quim., 12, 379 (1914).

F. FERRARI. Determinazione rapida del ferro in presenza di sos-
tanze organiche. Ann. Chim. Appl., 4, 341 (1915).

O. BaupiscH. Uber den Einfluss von Kernsubstitution auf in-
nere Komplexsalze bildende Gruppen. 1 Mitteilung: Uber
Nitroso-arylhydroxylamine. Ber., 48, 172 (1916).

W. A. TURNER. The determination of vanadium by cupiferron.
Am., J. Sci, 41, 339 (1916).

W. A. TURNER. The separation of vanadium from phOSphOI'ic
and arsenic acids and from uranium. Am. J. Sui., 42, 109
(1916).

W. M. THORNTON. The separation of thorium from iron with
the aid of the ammonium salt of nitrosophenylhydroxylamine
(‘Cupferron’). Am. J. Set., 42, 151 (1916).

J. BROWN. The use of cupferron in: (I) the equantitative sep-
aration of zirconium, titanium, iron, manganses and alum-
“inium; (II) the analysis of zircon and baddeleyite. J.A.C.S,,
89, 2358 (1917).

E. H. ArcHIBALD and R. V. FULTON. A study of the estimation
of iron and the separation of manganese from iron by nitro-
sophenylhydroxylamine ammonium (cupferron). Trans. Roy.
Soc. Canada, 13, 243 (1919).

J. WApDELL. Rapid method for the estimation of titanium in
titaniferous iron ores. Analyst, 44, 307 (1919),

S. RorascHILD. Uber die Bestimmung von Feinzink und Zink-
metall. Chem. Ztg., 43, 529 (1915),

I. BELrLucct and A. CHIucINI. I sali complessi interni in anal-
tica quantitativa. Gazz., 49 II, 187 (1919).

N. D. RipspALE. Phosphorus in haematite iron—its exact deter-
“mination and commercial 1mportance Chem. News, 120, 219
(1920).

A. KLING and A. LASSIEUR. Séparation de ’é4tain et de l'anti-
moine. Dosage de l’étain par le cupferron. Compt. rend.,
170, 1112 (1920).

G. E. F. LunpeL and H. B. KNOWLES. The determination of zir- .
conium and titanium in zirconium ores. J.A. CS 42, 1439
(1920). ;

G. E. F. LUNDELL and H. B. KNowLeS. The use of cupferron
in quantitative analysis. J. Ind. Eng. Chem., 12, 344 (1920).

G. E. F. LUNDELL and H. B. KNowLES. The determination- of



18 | H #% = i

zirconium 4in steel. J. Ind. Eng. Chem., 12, 562 (1920).

32. A. ANGELETTI. L’uso del Cupferron nella separazione dello zir-

conio dall’ uranio. .Gazz., 31, 285 (1921).
 FRoBOESE and K. FroeoEsg. Die Bestimmung von Aluminium
in Wolfram. Z. anal. Chem., 61, 107 (1922).

34, J. A. HOLLADAY and T. R. CUNNINGHAM. Experiments relative
to the determination of uranium by means of cupferron.
Trans. Amer. Elect. Soc., 43, 329 (1923).

25. N. H. FURMAN. The separation of tin from other metals. Ind.
Eng. Chem., 15, 1071 (1923).

36. H. Piep. Fruécipitation du tantale et du niobium par le cupfer-
ron et leur séparation d’avec le fer. Compt. rend., 179, 897
(1924). ‘

37 E. CATTELAIN. De lutilisation de quelques complexes organo-
métalliques on analyse gravimétrique. J. Phairm. Chim., 2,
525 (1925).

88. A PiNkus and F. MARTIN. Sur les solubilités des dérivés meé-
talliques de la nitrosophenylhydroxylamine, J, Chim. Phys.,
24, .83 and 137 (1927).

39, A. Pinkus and E. BerLcHE. Sur le dosage de l'aluminium par
le cupferron. Bull. Soc. chim. Belg., 36, 227 (1927).

40. L. de BrouckERE and E. BELCKE. Sur le dosage colorimétrique
de Paluminium par le procédé de F. Martin, Bull. Soc.
chim. Belg., 36, 288 (1927).

41, A. ANGELETTI. Separazione dil titanio dall’uranio, Ann. Chim,
Appl., 17, 53 -(1927).

42. A. Pixxus and J. CLAESSENS. Sur le dozage de !’4tain par le
cupferron. Séparation d’avec Sb, As, Pb, Zn. Bull, Soc.
chim. Belg., 36, 413 (1927),

43. S. G. CLARKE. The separation of vanadium from tungsten. An-
alyst, 52, 466 (1927).

44. S. G. CLARKE. Further noteson the separation of vandium form
tungsten. Analyst, 52, 527 (1927). |

45. A. PINKUS and J. DERNIES. Sur le dosage et les séparations du
bismuth & l’aide du cupferron. Bull. Soc. chim. Belg., 31,
278 (1928). -

46. A. MaRTINL Ueber einige neuere innere Komplexe des metalli-
schen Nitrosophenylhydroxylamins und ihre Anwendung bei
der mikrochemischen Analyse. Mikrochem., 6, 152 (1928).

47. A. MARTINI. Sobre unos nuevos - complejos internos metalico-
nitvosofenilhidroxilaminicos y su aplicacion al analisis micro-
quimico. Anales Asoc. Quim. Argentina, 16, 117 (1928).

48. M. GRABER. Cupferron—Notes on its use in quantitative an-
alysis. Ing. Chim., 16, 87 (1928) C.A., 4405 (1928).

49. T. R. CUNNINGHAM and T. R. McNEIiLL. Analysis of chrome
ores. Ind. Emng. Chem. (Anal), 1, 70 (1923).

33.

-
A



50.

51.

55.

56.

57,

58.

b69.

60.

61.

63.

64.

65.

6€.

67.

& & E bl 19

P. AcosTiNI. Mecodo rapide ¢t ricerca degli elementi del II-IV
" gruppo mediante Puso di &leuni reattivi organici, Amnn.
Chim. Appl., 19, 164 (1629},
L. MoSER and A. Bruwmi. Die cuantitative Analyse des Galliums,
Monatsh., 3. 325 el%w;

. A. BrukL. Die guantitative Analyse des Galliums. III. Mon-

atsh., a2, 203 (1929,
A. PinkUS and M. KarzzxsteErN, Sur le dosage du mercure a
I'aide du cupferron., Bull, S¢e. Chim. Belg., 39, 179 (1930;.

. N. J. MATWEJEW. Arnwendung von Kupferron bei der Analyse

~von kupferhaltigen Pyriten. Zweinyje Metally, No. 1, 85
(1530). C.Z.,, (i) 3813 (1930).

T. R. CUNNINGHAM. Determination of aluminium in ferro-
chromium and chromium metal. Ind. Eng. Chem. (Anal.),
3, 103 (1931).

E. S. voN BERGKAMPF. Die Trennung von Eisen-Titan-Alumi-
nium in Weinsdure-haltiger Losung. Z. anal. Chem., 83, 345
(1931).

A, D. MITCHELL and A. M. WARD Modern Methods in Quantita-
tive Chemical Analysis. 1st Edn. (1932).

N. J. MaTweJEw. Trennung von Eisen und Thorium. J. Appl.
Chem. (U.S.S.R.), 4, 275 (1931).C.Z. (i), 978 (1932).

E. S. voN BERGKAMPF. Kleiner Beitrag zum analytischen Ver-
halten des Galliums. Z. anal. Chem., 90, 333 (1932).

N. I. SsureNkow. Die Bestimmung von Eisen und Kupfer in
Verchromungsbidern. Zavod. Lab., 2, 17 (1933). C.Z., (i),
2415 (1935). '

T. R. CUNNINGHAM. Determination of titanium in plain-carbon,
high chromium, and 18 chromium—=8 n1cke1 steels. Ind. Eng.
Chemn. (Anel), 5, 405 (1933).

. W. R. BENNETT, The volumetric determination of uranium in

highly ferriferous ores. J.A.C.S., 56, 277 (1934).

A. TErTAMANZI. Spora la separazione del berillio dal ferro
meaiante il ‘Cupferron’. - L’Ind. Chimica, 9, 752 (1934).
B.C.A., A, 857 (1924), -

P. MEUNIER. Nouvelle méthode de dosage dé trés petites quan-
titée d’aluminium dans des milieux complexes. Compt. rend.,
159G, 1250 (1934).

L. LEHRMAN, H. WEIsBErC snd E. A. KaBaT. Organic reagents
in quaT'ta ive analysis. II. The analysis .of the common
metals of the ammonium sulphide group. J.A.C.S., 56, 1836
(1934).

F. C. MATHERS and C. E. PRICHARD Separation of iron from
indium with cupferron, Proc. Indiana Acad. Sci., 43, 125
(1934). B.C.A., A, 319 (1935).

E. BENEDETTI. Ammcnium salt of nitrosophenylhydroxylamine



20 H B B jal

68&.

69.

71.

72.
73.
74.

78.
76.
7.

78.

79.

80.

81,

82.

as a quantitative reagent. Rev. fac. cienc. quim. La Plata,
9, 59 (1935). B.C.A., A, 720 (1935).

E. C. Picorr. Analysis of nickel-aluminium-iron alloys. Ind.
Chem., 11, 273 (1935).

J. A. SCHERRER. Determination of gallium in aluminium. .J.
Res. Nat., Bur. Stand., 15, 585 (1935).

R. GiLcHRIST and E. WICHERS. Procedure for the separation
of the six platinum metals from one another and for their
gravimetric determination, J.4.C.S., 57, 25665 (1935).

E. A. OsTrROUMOV. Separation of bismuth from lead and cop-
per. Zavod. Lab. 4, 1016 (1935). C.A., 1684 (1936).

A. M. Dymov and O. A. VALODINA. Determination of titanium
in stainless steels. Zawod. Lab., 5, 1047 (1936). C.A., 971
(1937). | |

N. J. TscHERWIAKOW and E. A. OsTROUMOW. Sur la séparation
de petites quantités d’étain en présence de l'antimoine et de
Parsenic. Ann. Chim. Anolyt.,, 18, 201 (1936).

O. BaupiscH. Uber die Verwendung von Cupferron in der
Spektral-analyse. Arkiv. Kemi Min. Geol., 12, B, No. 8, 6
(1936). B.C.A., Al, 48 (1937).

W. R. SCHOELLER. The Analytical Chemastry of Tantalum and
Niobium. 1st Edn. (1937), p. 135.

M. vVON MAck and F. HEcHT.. Mikrogravimetrische Trennung
von Zinn und Antimon. Mikrochim. Acta, 2, 227 (1937).

T. R. CUNNINGHAM. Determination of columbium and tantalum
in stainless steel. Ind. Eng. Chem. (Anal.), 10, 233 (1938).

R. PAvurails. . Microdosage colorimétrique du fer. Application &
I’analyse des substances blologlques Compt. rend., 206, 783
(1938).

B. BAGSHAWE. The use of the Lovibond tintometer in colorime-
tric analysis as applied to steel. J.S.C.IL.;-57, 262 (1938).

D. N. FINKELSCHTEIN and L. P. ELENEVITSCH. Nephelometric
and colorimetric determination of vanadium by means of
cupferron. Zavod. Lab., 7, 665 (1938). B.C.A., Al, 24
(1939).

M.-L. PANOUSE-PIGEAUD and H. CHEFTEL. Elimination du fer &
Paide de cupferron dans le dosage colorimétrique du plomb
par la dithizone. Ann. Falsif., 32, 296 (1939).

L. SILVERMAN. Routine colorimetric determination of titanium
in chromium steels, Ind. Eng. Chem. (Anal.), 14, 791
(1942).° ' |



BV —HXEWHX

Benzidine

NN\
NH,\/\ NH,

FE: 184.2
FRERIL YA ugE B L by ) s
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BN o T R L VT TSk B B e IR R T 2,
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Rty BT TR AT ME AL (diazotisation) T,
JARYER BB B (thy ol e BN L MM 4748 4 12 (coupling)
TR B 0 I A 638 LA P e A G R S O R
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a-Benzoin Oxime
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Nitrobruciquinone Hydrate
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— AGEIRAE L, FI10 ml. YK KBER 2, R EAF TR AT IR — b
R B B L AR . RS R — R,
A5 100 ml. N/10 ;8 4F88$F, 100 ml. 5N pEEg, 100 ml 6.3N &%
M, B0 2 ml. GLEREE.  CHE RS T R BT SR L
A A MR M EE, R R 0.05 % imiESEkER (ammon-
ium metavanadate) Ky, RAEZBAFE —T7EE
M= 50°C, Bifg B N/10 S EEG & L atn f o a el Bt
W,

1 ml. N/10 ;8688 = 0.000767 g. $4

F8m HesR AL SR BB m 1 0.0051 g. 84, DLASHE Fe e T B
e B Be ek A — S AT BESAZ I (4 100 ml. J2 5°C WFA]
% 0.042 g.), % BRI REEERTS , EBIHEZ T
B £ 296 ZHEREES 5 (LA B S IR 1 T M ] B A
.ﬁ. |
R AR ERSR, ESBRNFETREEER, E
ZH R AR, SRR T IR,
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HS—C C—-SH
N\ /

S
A-FE: 150
B8 FH R

AR T RS 0, R OK A TR Rk, B
AR SRR, A AT B R 1 TR BE T M = A DA 0
GE1; P

ARBIUE 12 FHET 35ml. N/ 10 B ALA0eh b 1R B R
B e B M M7 AL T AL TT -G , o o o B v o i
YR, LR (R TR,

B

1 e

} —

ERBEEER

-y &
= mE
2l BIRLE
A Bt & BAER AR E RN 2, TR
DU, GRFugas B A Rl AL €0 ks 3 65 UL, IR (T B &
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W v A S R B

SUZAE B0 [REMTITAN, S5 T HE PRy BE A AT 8 A4 B
A, B B AR M L BRI A G 5
% ARET RS BERE, ECBRETRER L M
G I I B, T PR B ST AR TR

AR E P UMEEE R I 28 SR SAE 4 ml. B S epE) 48 26 Y
0.02 mg. #@,
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p-Dimethylaminobenzalrhodanine
HN——CO
1 —
s& ‘=CH< NN (CHy),
NI -
S

R 264
Rt {55 , 5Kk LR

A BABE —RESE BOAL 2 RS S0, SRR AR BT T
U BN . SR TR BT, TS TR S, 1B
FIBE L 0.03% ZHAVEHE 4601 R AR LS, TEHA S B2
T, SR BRARE . SEAEIE SR A R R
TR AL s W e B IR W o, B4 rhodanine
450 b A TR SL Y (tautomeric; Sk, B 3 B% Bl ST 7
HRA RSB R . |

TR, TR BA S8 oK KR, 15 68,4 8 i
&,

- RZER8R: HGEESERREZ 8 20 ml., mA 2 ml. N/1 RERE, %
- RF 0.5 ml. AREZ 0.03% R, B8 R, WF B E
BB, AR MR S B TR AT
eI, Ao FR 2 T, BB UL - B e — iR,

ERSHERLT A DR AR B B SRR,
FEREDL. S8 LA RY MRS B AR, T I Y
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HEARG2 F, T SR A e dh o
(B )l 5 o A —— 8 B A R 28R D,
() GACSR 2 A —— & Ea s IS R BE 15 FE 0, Sb B RRE D
ST BT AR, VORTT R (LE R, 440, BT
BT U, S B i,

W B R T T

(3 i o s B s SR e A fE D) —— I 20 ml. 5P
2R, Jm 2 ml. N/1 R§RE8em 0.4 ml. 0.03% BEIfRRUM 2N B K&
0.0 ml. N/10 B, EMAEER B RA IR BT LRt I SR
JE BRI B AL, (RO E KRR RE TR
B TP TN, AR LB IR, IR A B
B IRRERR I, K, B ASE BRI AR BU(E rhodanine &
BUMA 4 » AL FEE DA, B A58 S0, T ph id 4R 2 B G R R

2 FIEALe 2 (a4, 4, BREE M T A7 AR IR —— BUIL P o
Z 8R%% 20 ml.m 0.5 ml. 109 FALEF ¥, B0 0.5 ml. 0.03% A
SRR v K 2 ml. N/1 RS, BUR SR AR A, &
Y, B MRS, AR, E A BEINTEX
B e PR B A B AR £ 5 ke 2 R SR A B S U K
.

S HERESY:  BRERNE N, BRI B
FF TR, IR0 A4 s AE R B R v I, A 2B
H M BEITAT & B 2 B (disperse) DU RUBAR S REEIHE . 5%
R e ] M £ T LA i LB

EZERYY: e R R R R R
ARSI R KR (R LR B ), RIS FALer
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BBt AL AL ] WA A B, & RS SR 1 | |
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Dimethyl Glyoxime
(Diacetyldioxime)

CH,+ C((NOH) « C(:NOH) « CH;
AFE 116.]

y 4 W ey

SR TS — [ s BB, KB 235°-237°C TSR, T BT By
TSGR, "HATRAE 2 EEMBERANE,EH
Fho (0 . GREN WM& AR, DR S
AT ST (5 B T RBER e, BeAT Gl it 48 CoHWNO NI,
b oA 4 T BUA R TR AT (8 DR, ELH , 8% AR HIT
Bk AR TR LR 2 LA AR ., T
CeH,yN,O,Pd FR 2, BUEL RS BT, ﬁzﬁ-ﬁgﬂiﬁmﬁi“‘
GALT BB R A R TR,

SBHER: B ARMZ B, o R 45 B
AT A RO, WA B RS LR A 2, M
BWBEREH L, WGP, WAL ESHRY AR R
BN, BTSSR DR BT IR, SRR I
B —RE. SREUER IE IR KRR SRR HIET B,

G A G B P (B EH G, FEREIR e Ak RV R TE U
RALEINESEEEN (48 10 mlL A4y 1 2.) M BLIR A A HIEIEE , %
BEURAR A AT (R R TR, BEGRCAN TRIR WS 2 b 20ml.
7K, 9 40 ml. 10 % & 1Ler, 10 ml. N/1 &5 4L$4%1 10 ml. (20
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REBELE. ISR WK MR- 8 SR A A 20
ml. 165 Sfbervam, & 2 ml. AGRHAHE, RETEKE LER
. PEIRBEIIN , BRI AL E IR E PR I (R A R
H A, T AL T R BB PP A AT LR,

B EBELERE™: B RRRERIEE L HH— 1%
KB B AR — TR BB TIIE L, AL ETRATR R
ZHRE. B —JF A SRR R A A S v T R IR
MR L, R NS B R — R,

SEZAEEe: FIDRF 1% AR B RIESE A A —R I 2
BN, R IR R A OSSR, 0 SRR AETE,
B2 58 08 U 5 o R SRS AP B, R I (R Bk
ok B K 2 — g, A L L B A7
AL, BRI BN SE 2 BE B . o A a2 B Sem B A By
IGEUFT DI FE SN A B AR A IR e, i, 88, 8B 8%, ST A 7B
FREN AR,

SrME: (PIEENEE—IRGEZRE, 5 200 mL RHH
0.1 g. G A, TR, S H L. A B2 AR
Wi (45 0.1 2. G 0.4 g, ARRMH) , SRAR I 35 VO LA BBt
P /I, TEUB AR ARy Cooch I3, FHEAKBLMAS, ¥
BEITRT 115°C &8y, BERAE N Ha 6, BREBT 2.

R x 0.2032 = BEE

B AR B B, G A A P R L 3 ELR s 2%
TR PSR, GRS U A T AT TR
Bk, REH Fe 480 100 B L AE A, AR T TUR

(2. ZBIE —3§ nickel-glyoxime Il Be B A —Z
B~ 5 RV IR 12 N B Sk K BEM IR ARG . IR
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PR, IBHEE 25 ml., ImAAEIA R 40 g. BRI 2 T
50 ml., WAEBUMF RS GE . AFERAA, AE&7E 3 mi. ghER(1.7)
Yy 156 ml. JRIBERZ . HARE MM E L.

1 ml. N/10 3BEEEESF = 0.0007335 g. 4

WA B —R T 3 O R AR B s T R e R I A
(cyanometric) e LA NIE B 2 84,

(P S D B —— F & 2 AR, B RI65R
REEEER, RENRAFEBHE RN, B mBE A g
.

VERFED A AL 6 3R, LIRS A W 5 ST Y, AL €8 2 58 JE B
T AE S 68 T o B RE SRR AL 68 A JE R4S,

@ HBECS: AREE B AEEEIEZ RE K82

TS BN R R DIALE . T REEEE T x%
Yre—n R KSR tANE . ARAnILEE, R _ LRI,
G RO 24,45,56,58,68,68,01,100,102,108,100) . gm Lﬁﬁ,% 300 ml. Hs
&7 0.1 g. A, R 1-6 ml. JRES ER A L O R, AR
BRI BB (R4 0.1 2. 6055 0.4 ¢ KD . WRER{LY
AR BEFEHAEAE, 75 HUSEAE N BT RN . P —/ NI, A 18
2R AR SRR 188, 3 FZR SRR TN 2, BEDUBB V] T A% 110°
C 3210 J P S e T T B, BT —/ N R BN 48, AR 41 PACH, N, (4
.

BB x 0.3167 = {2 Ei
Ty MR T N T RS R T B M SRR 2.
H& B A B KB T B RE . BRI ARBESE TR
RIS R, S BRI U (cc-precipitation); #k
EHEAER, TR R L EY, ¥ HAn 5 40— R TR R e B b
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. WUNDER and V. THURINGER. Séparation du nickel et du

palladium par la diméthylglyoxime. Ann. Chim. Analyt.,
17, 201 (1912).

WuUNDER and V. THURINGER. Action de la dimeéthylglyoxime
sur ie platine. Ann. Chim. Analyt., 17, 828 (1912).

W. Parr and J. M. LinpgREN. Determination of nickel in
alloys. Trans. Amer. Brass Founder’'s Assoc., 5, 120 (1912).
C.4., 6, 1579 (1912),

WUNDER and V. THURINGER. Eine neue Methode zur Bes-
timmung von Palladium, sowie zur Trennung desselben von
Kupfer und Eisen. Z. anal. Chem., 52, 101 (1913).
WUNDER and V. THURINGER. Trennung des Palladiums von
den Edelmetallen Gold, Platin, Rhodium, Iridium. ‘Anwend-
barkeit des Dimethylglyoxims. Z. anal. Chem., 52, 660
(1913).

WUNDER and V. THURINGER. Zur Analyse der Platinerze.

Z. anal, Chem., 52, 740 (1913).
L. HALLETT. Determination of nickel and cobalt. Eng. and

Min. J., 95, 857 (1913).
KoNiG. Uber die Bestimmung von Kobalt und Uran im

Stahl. Chem. Ztg., 37, 1106 (1913).

WELWART. Uber die Bestimmung von Kobalt und Uran im
Stahl., Chem. Ztg., 37, 1224 (1913).

BAuEr and E. DEriss. Uber die Bestimmung von Kobalt und
Uran im Stahl. Chem. Ztg., 37, 1374 (1913).

H. Kerr. Note on the detection of nickel in fats. Ind. Eng.
Chem., 6, 207 (1914).

BRUNCK. Zur Bestimmung des Nickels mit Dimethylgly-
oxim. Z. angew. Chem., 27, 3156 (1914).

TSCHUGAEFF and B. ORELKIN. Uber eine empfindliche Bis-

enreacktion und iber eine Methode zur kolorimetrischen
Fisenbestimmung. Z. anorg. Chem., 80, 401 (1914).

WAGENMANN. Beitrag zur quantitativen Bestimmung des

Nickels mi* Dimethylglyoxim. Z. angew. Chem., 28, 590
(1915).

Guteier and C. FELLNER. Uber die Trennung von Palla-
dium und Zinn mittels Dimethylglyoxims. Z. anal. Chem.,
54, 205 (1915).

M. Smoor. Determination of platinum, palladium and gold.
Eng. and Min. J., 99, 700 (1915). |

R. MIpDLETON and H. L. MiLrer. Detection of nickel in
cobalt salts. J.A.C.S.,, 38, 1705 (1916).

GROSSMANN and J. MANNHEIM. Die Trennung des Nickels
und des Kupfers mit Hilfe von Dimethylglyoxim. Z. angew.
Chem.. 30, (i), 159 (1917).



43

37,

39.
40,
41,
42,
43.

44,

45,

46.

47.

48.

49.

50.

b1,

A =) A 4

ROTHSCHILD, Bestimmung des Nickels bei Gegenwart wvon
Zink und Eisen. Chem. Ztg., 41, 29 (1917).

HoLrLuTA. Uber eine neue Methode zur Methode zur massa-
nalytischen Bestimmung des Nickels, Monatsh.,, 40, 281
(1919).

NicoLARDOT and G. GOURMAN. WPosage du nickel dans Iles
|ferro-nickels et les aciers. Bull. Soc. chim., 25, 338 (1919).
FEIGL. Ein indirekter Zinn-Nachweis. Chem., Ztg., 43, 861
(1919).

A. BRADLEY and F. B. HOBART. A new method for the de
tection and estimation of cobalt. J.A.C.S., 43, 482 (1921),
B. DANEHEISER. KEin schneller Nachweis von Nickel in
Stahl. C.Z., 4, 1255 (1921). :
M. KoENiG. La dimethylglyoxime, réactif de lion ferreux.
Chim. et Ind., 7, No. 1, b5 (1922). |

W. DAvis. Separation of palladium and platinum by means
of dimethylglyoxime. Bur. Mines Reports of Investigations.
No. 2351 (1922).

RuUBRICUS. Nickelbestimmung in verschiedenen Stahlsorten.
Chem. Ztg., 46, 26 (1922). :
HAcHL, Nachweis und Bestimmung geringer Mengen von
Nickel und Kobalt in Silicatgesteinen. Chem. Ztg., 46, 885
(1922).

KirscHNER. Die Nickel-dimethylglyoxim Reaktion im Dun-
kelfeld, Mikrochem., 1, 88 (1928).

FEIGL, and H. RUBENSTEIN. Beitrige zur Xenntnis der
Komplexverbindungen des Kobalts mit Dimethylglyoxim.
Ann., 433, 183 (1523). _
PoLLAK. Microdetermination of mnickel. Mikirichem., 2, 17
(1924).

STREBINGER and J. POLLAK. Die mikroanalytische Bestim-
mung des Kupfers und Nickels nebeneinander. Mickrochem.,
2, 125 (1924). ‘

FricL. Uber Verbindungen des vierwertigen Nickels mit
Dimethylglyoxim sowie iiber einen empfindlichen Nickel-
Nachweis. Ber., 57, 759 (924).

52, M. L. BERrTiAUX.  Aluminium industriel. Ann. Chim. Analyt.,

him., 35, 64 (1924). Chim. et Ind.,6, 4 (1924). Bull. Soc. C

- 11, 40 (1924).
53. L. A. CoNGDON and C. H. BELGe. Critical studies on methods

of analysis. I. Nickel. Chem. News, 128, 67 (1924).

54. T. G. WEELDENBURG. Het Bepalen van nikkel met dimethylgly-

oxim in ersten en legeeringen. Chem. Weekblad, 21, 358
(1924).

65. J. G. WEELDENBURG. Die Bestimnmung von Nickel mit Dime-

thylglyoxim meben Eisen und Kobalt, Rev. Trav. Chim., 43,



bE.

B7.

b8.

b9.

&

60. S.

61.

62.

63.

64.

65.

66.

>

67. H.

68. F.

69, F,

70. F.

71. R,

72. F.

78. H.

74. V,

¥ B £ B »

= o i ' I% 49

465 (1924). . .
Krauss and H. DENEKE. Uber die Trennung des Palladiums
vom Platin. Z, anal. Chem., 67, 8¢ (1925).

FETTWEIS, Beitrag zur analytischen chemie wolframhalti-
ger Stihle. Stahl u. Fisen, 45, 1109 (1925).

E. ZSCHIEGNER. A new method for the determination of pal-
ladium, Ind. Eng. Chem., 17, 294 (1925).

A. Cooprer. Platinum and palladium dimethylglyoximes. J.
Chem. Met. Min. Soc. S. Africa, 25, 296 (1925)., C.A., 20,
1042 (16263,

C. O6BURN. A qualitativesenaration of the platinum metals,

J.A.C.S., 48, 2507 (1926).

ROLLET Sur un nouveau desage colorimétrique du nickel.
Compt. rend., 183, 212 (1926).

WAGENAAR. Uber den Nachweis von Nickelspuren in ge-
hirteten Fetten. Pharm. Weekblad, 63, 570 (1526).

. H. SWANGER. Analysis of dental gold alloys. Secientific Pa-

pers Bur. Stands., No. 533 (1926).

KuBINA and J. PLICHTA. Eine neue empfindliche Reaktion
auf Wismut. Z. anal. Chem., 72, 12 (1927).

JoNES, Th: determinatios of small amounts of nickel in
steel. Analyst, 54, 582 (1929). ‘

AGosSTINL.  Metodo rapide di ricerca degli elementi del II°-
IV° gruppo mediante 1'uso di alcuni reattivi organici. Anmn.
Chim. Appl., 19, 164 (1929).

FrITZ. Studien tiber die Empfindlichkeit einiger charakter-
istischer chemischer Farbreaktionen mit Hilfe der Electro-
Tiipfelmethode. Z. anal. Chem., 78, 418 (1929).

FEereL. Beitrage zur Spurensuche, Mikrochem., Emich Fest-
schrift, 125 (1930). | |

FeicL, and H. J. KApuLitzASs. Uber den Nachweis und die
Bestimmung von Nickel neben viel Kobalt mit Dimethylgly-
oxim. Z. anal. Chem., 82, 417 (1930).

FEIGL. Qualitative Amnalyse mit Hilfe von Tiipfelreaktionen,
1st Edn. (1981 p. 196. |
JiRKovskY. Detection of traces of nickel and cobalt in steel
without destruction of sample. Chem. Listy., 25,254 (1931).
B.C.A., B, 762 (1931).

ErsrAaIM, Uber den Nachweis schr kleiner Vanadin-men-
gen, Helv. Chim. Acta, 14, 1266 (1931). '

T. BucHERER and F. W. MEIgErR, Uber die Trennung von
Nickel und Kobalt und ihre quantitative Bestimmung mit-
tels der Filtrationmethode. Z. anal. Chem., 89, 161 (1932).
P. OcHOTIN and A. P. SyrscHorr. Eine colorimetrische
Snellmethode zur Bestimmusg von Nickel in Legierungen.
Z. anal. Chem., $9, 109 (1932). |



50
75,
76.

77,
78.

79.

30.

81,
82.
83,
84,
85.
86.
87,
88,

89.

M.

-] 4 ELy i

NUKA. Zur Loslichkeit des Nickeldimethylglyoxims, Z. anal.
Chem., 91, 29 (1932). :

NAGAI. Gravimetric determination of nickel at various pH
values with dimethylglyoxime. Compl. Abs. Jap. Chem. Lit.,
6, 409 (1932). B.C.A., A, 246 (1933).

STONE. Dimethylglyoxime as a test reagent for metals.
Chemist Analyst, 21, No. 6, 8 (1932).

CHIAROTTINO. Sopra una nuova reazione cromatica per il
cobalto. L’Ind. Chimica, 8, 32 (1933).

L. VoprRE and M. GALLo. Metodo rapido per la separazione
e determinazione quantitativa de rame dal nichel. L’Ind.
Chemica, 8, 695 (1933).

B. SmITH. An improved qualitative separation of the iron
group in the presence of phosphate. J.C.S., 2563 (1933).
Horzer. Uber die mikroanalytische Bestimmung des Palla-
diums mittels Dimethylglyoxims, Methylbenzoylglyoxims und -
Salicylaldoxims. Z. anal. Chem., 95, 392 (1933).

. GROSSET. Qualitative anaiysis of the arsenic and iron groups

by specific reactions. Amnn. Soc. Sci. Bruxelles, B, 53, 16
((1933). B.C.A., A, 583 (1933). |

F. Harwoop and L. S. THEOBALD. The detérmination of
small quantities of nickel in rock analysis. Analysi, 58, 673
(1933).

. IsaiMARU. New method for the indirect volumetric titration

of nickel. J. Chem. Soc. Japan, 34, 367 (1933). C.A., 27,
5025 (1933). _ |

LEHRMAN, H. WEISBERG and E. A. KABAT. Organic reagents
in qualitative analysis. II. The analysis of the common
metals of the ammonium sulphide group. J.A.C.S., 56, 1836
(1934). ' |
ToUGARINOFF. Deux réactions de coloration du rhenium.
Bull. Soc. Chim. Belg., 43, 111 (1934). '
RANEDO. Investigacion y determinacidon cuali y cuantitativa

“del niquel por medio de la dimetilglioxima en presencia del

cobre. Amnal. Fis Quim., 32, 611 (1934).

. GILCHRIST. Methods for the separation of platinum, palla-

dium, rhodium, and iridium from one another and their
gravimetric determination. J. Res. Neat. Bur. Stand., 12,
291 (1934). *

B. TOUGARINOFF, Sur le titrage des oximes du nickel et du
cuivre. Amn. Soc. Sci. Bruxelles, 54B, 314 (1934).

90. J. RANEDO. Una causa de error en la determinaciéon del niquel

en las grasas hidrogenadas. Anal. Fis. Quim., 33, 8138 (1935.

91. R. GILCHRIST and E. WICHERS. A procedure for the separation

of the six platinum metals from one another and for their
gravimetfric determination, J.A.C.S., 57, 2565 (1935).



92

93.

94,

95.

96.

97.

98.

99.

100,

101.

102,

103.

104,

. E,

I

E.

- Z. & = 7 51

N DrUTSCHMAN. Détermination des petites quantités de
nickel et de cobalt dans les mines de fer. J. Appl. Chem.
(U.S.S.R.), 8, 1086 (1935). :

C. P16OTT. Analysis of nickel-aluminium iron alloys. Ind.
Chem., 11, 273 (1935).

I. POMERANTZ. Determination of nickel by the combined
Chugaev-Br-'nckk and Moore methods. Zavsd. Lab., 4, 966

(19353. C.A., 30, 987 (1936).

M. IsHiBAsH: and A. TETSUMOT0. Analysis by means of organic

compounds, IV. Volumetric determination of nitkel by
means of dimethylglyoxime. V. Separation and determina-
tion of nickel and cobalt by means of dimethylglyoxime
and sodium anthranilate. .J. Chem. Soc. Japan, 56, pp. 1221,
1228 (1935). C.A., 30, 2517 (1936).

FriGL. Uber der Verwendung von Tiipfelreaktionen zur
Identifizierung von in S#iuren schwer l3slichen Substanzen.
Mikrochem., 20, 198 (1936).

M. KORENMAN. Tber einige Mikroreaktionen. Mikrochem.,
21, 17 (1936). '

CHARLOT, Dosage volumétrique du nickel en présence de
cobalt, Bull. Soc. Chim., 3, 324 (1936).

Spacu and C. CH. MAcARrovicl. New colorimetric method
for determining cobalt. Bull. Soc. Stiinte Cluj., 8, 245

(1936). C.A., 30, 1684 (1936).

" E. BeaMiSH and J. J. RUSSELL. The assay of the platinum

metals. Ind. Eng. Chem. (Anal.), 8, 141 (1936).

KoMAREK. Application de la diméthylglyoxime comme in-
dicateur en volumétrique. Coll. Czech. Chem. Comm., 9, 247
(1937). |

E. BEaMisH and M. Scorr. Analysis of platinum metals—
silver bead assay. Ind. Eng. Chem. (Anal), 9, 460 (1937).
D. MipsoN. Assay of nickel in ores. Chem. Eng. Min. Rev.,
29, 196 (1937). B.C.A., B, 66 (1938). |
DieTriCH and K. ScHMITT. Die photometrische Schnellbes-
timmung von Kupfer und Nickel in Stéhlen. Z. anal. Chem.,

109, 25 (1937).

. BALz. Zur Bestimmung des Nickels in kobslt- und kupfer-

haltigen Stahl. ~Z. anorg. Chem., 231, 15 (1937).

HaAckL. The determination of very small amqunts of nickel.
Verhandl. geol. Bundesanstalt, 154 (1937). C.A., 32, 2455
(1938).

T. McHENRY. Determination of nickel.. Soc. Chem. Ind.
Viet. Proc., 37, 1228 (19337). C.A., 32, 2049 (1938). |
O. THomPsoN, F. E, BeamisH and M. SCOTT.' Determina-
tion of gold and platinum and detection of platinum metals.
Ind. Eng. Chem. (Anal.), 9, 420 (1937).



52

109.
110. E.

111,

112,
113.
114,
115.

116.

117.

118.

119,

120.

121

122,

123

124

E.

H.

V.

G.

H A A i

E. Hairs. Determination of palladium in palladium-silver
alloys. Ind. Chem., 13, 431 (1937).

KrourA. Mikrogravimetrische Trennung von Nickel und
Uran. Mikrochim. Acta, 3, 306 (1938).

M. Murray and S. E. Q. AsHLEY. Determination of mang-
anese, nickel and phosphorus in iron and steel. Ind. Eng
Chem. (Anal.), 10, 1 (1938).

H. Bourarp. Conductometric titration of nickel. J.S.C.1,,

57, 323T (1938).

GILCHRIST. New procedure for the analysis of dental goid
alloys. J. Res, Nat. Bur. Stand., 20, 745 (1938).

REICHEL and L. STuzIN. Quantitative Bestimmung kiciner
Nickelmengen neben grossen Mengen von Eisen. Ein Bei-
trag zur quantitativen Spurenbestimmung. Z. anal. Chem.,
113, 389 (1938).

F. FEDOROV and S . M. JANOVSKI. Rapid colorimetric deter-
mination of nickel in slags. Zavod. Lab., 7, 478 (1928).
B.C.A., B, 52 (1939).

B. SANDELL and R. W. PERLICK. Determination of nickel
and cobalt in silicate rocks. Ind. Eng. Chem. (Anal)), 11,
309 (1939). '

R. BRADLEY. Determining nickel. Eng. and Min. J., 140,
55 (1939).

I. M. KorRENMAN and G. D. VoroNOV. Rapid determination of

nickel in steels and cast irons. Zawod, Lab., 8, 664 (1939).
C.A., 34, 46 (1940).

M. PEsHKOVA. Determination of small amounts of nickel.
Zavod. Lab., 8, 921 (1939). C.A., 34, 1587 (1940).
CHARLOT. Les indicateurs d’oxydo-réduction en analyse qual-
itative, Utilisation de la diméthylglyoxime ferreuse. Bull
Soc. Chim., 7, 144 (1940),

. I. M. KoLTHOFF and A. LANGER. Amperometric titration, II,

N.

Titration of nickel with dimethylglyoxime using the drop-
ping mercury electrode as indicator electrode. J.4.C.S., 62,
211 (1940). ’ __

H. FURMAN and J. F. FraGG. Studies of organic reagents
and methods involving their use. Ind. Eng. Chem. (Anal.),
12, 738 (1940).

. I. M. KorENMAN. Fractional microchemical reaction for palla-

. T.

dium. J. Appl. Chem. (US.S.R.), 13, 15238 (1940). B,C,A.,
Al, 282 (1941). :
H. WiLLiAmMS. Rapid detection of nickel in alloy steel. Ind.
Eng. Chem. (Anal.), 14, 72 (1942).



FXII —XFEAEHRREERD

Diphenyl Carbazide
CeH; e NH.NH. CO+ NH « NH » Cgli;
HFE: 242.3 |
BoXK 5, 8, 8 , Fgk i) A

AR —HEELY, BEAETRBRENIE, K
BBk, SLHIFERY 167°-169°C, |

A E FIRER, & (84 ety ), R Anda 2 8% , A Wt T
FIEMT. 89,5 8 gl SR BRI B R, L3t
B 50 R SR R TR PR TR 32 e 8 B P —RE B I
HRZ BT, WK, A MG i B T R
ZAASEA, o LA P AR LA R 3K R R4 (diphenylear-
bazone) 24 B, Ve AL AR i 7 28 SRS 4 v IR B A e T 86
BESSHT, “EFRBRR ARSI X AT B
5, BOR A B NN SR R A ~
BEERHBE (B EETI8ES: (Z)EE %8 (R R R 1
(spot-reaction){%£; (T) L& BE(L Yy rh 85 fH 85 (O FE & Fngh
W P RSO (B) AR B R R S S S R T e i,
BLH , FnEAL R v, — R RSB SR R RS T
oS I ,

(F) BZMBO: AR ETH: (—) AR, wh L,
AT B SR LR D B, e S T A BB MR EIE . B8R
A, BARRE, nETHZOB, LETTEEN=8LT

33



54 -1 7 =

B2 —fR. ()3 —IRRETI S I A RN 2 P 0 e T % 1
PR IR PR e R A P PR AR, TR IR -
—FEFTE G, BB LR, MFTHAAE, KBRS
T3, AT UG B DA s e 0

(L)EZERO=M: G (b AWrE: RIARUE 2 I R R
BLHF, W B AR T SRATTE . BEIRE B Ty o A2

(W) FZ B IR E1E 5. HRISAL SRR W Fime Ry 19 ﬂxﬁrt%iz.ﬁﬁ
PR P, T I rh e A A, SRR AR B — R R R
A N/6 B85, i Hdu S5 8% WAL Fdh WA LM 36 S AL A8 B, ) ik
8,95 B SR 2 ok I B,
 (TSEE T Z BB SO0 AT SR L
LA BRI e — R AT, ATAPZ BALAEHE 0.2 o B 10 mle
RS KRR 100 L., FIIG M P 0 85 T 1 v v
LR , M BA_L ey 38,45 10 mi. ZE i = G A
S LA, WA SRR AT G, R
B I E R BB LR AL A Ry i, BT, X BTREHFn
BB A e AT, I SRR GRL T P TR0 1L S4B S )
2 BB G, R s — U R T B R
B Hizk,

Jones@"’@ﬂ%’-%ﬁﬂﬁﬁiﬁ%?/bﬁ}ﬁﬁazmJt I 26 FE 8
Sy UL 5 IR Ly 2 Se (gt ovmn

(k) FEEE BB, UL X RE W REANETH
i 36 8255002 6 A B T (NG A8 YA I I D 8 469 500 . Jim A 50 ml,
BRI @ELERIENE, 20 ml. BRESALO LAY (), 10 ml. BjRE
(1.16) %1 1 ml. HHRFBERE D), o deFivcns B N/10 52wk
SR, BB AL AIREE N G, BIEMY




= ®¥ £ H P 55

AL B YRR LA A i — 2 i
R AL BRI TR R 2 BT,

(B) IR RARRE 2 lEdt, X Rk & —%
R EUREHTRLL Sl osssoso . B N/ 10 TERSE R IHE (4501
W4y 16.23 g. [FESEE R 10 m) 5N FREE) € R LN
FIBSIH 2% TR BN, RRET R G ILBL, R
R,

SRR (U T B S RIS T 2, B DA AR et 2
TR AR, BUDRLIE 2 54 (L0 o) B fL8g ™o |
Rg e MR P TP

2 £ 3 B
ALK RERRBZ—BZ2EE D,

(8£—) 200 g. BEEEGE. 250 ¢ BRER(1.S4),H1 170 g. BERE(1.TS), Mok B 0%,
(8£7)0.1 g —HK-EFHYHET 30 ml. BB, ik = 100 ml.



FXIII —F%FEM

Diphenylcarbazone
CelH; e NH« NH« CO« N:N « C;H;
S TBE: 240.3
FHR Rl

ARSI T —HE R4 S, IR T BN RAL R e . AR R
15 150°C BRENSME. SLEUFIY BORIE TS BRI AL

SR B ER 0102030 ,3548,00 ;PRI I G 7 B B RS P e
bk (Febk pH 7-8), T 1 2. B 10 ml. B B, BT
4 10 ml. W R —ARE ., BHERZEENTFRARE,
FBEIR I, 0 SRBE T —T B 3 7K o (¢ iz, .

@AY, B, AL, B R AL R R R KB,
AR ME BEOELABIRE, LY, R B,

B, BT,

B, 0, 55,58, SUMEY Bl SR B U B, PR B BN
KBRS RROTE. 8.8 .50, 8, 8,8, gt R/ &
FEAE, BT i B IR aR ., T8, 88, 51, P angh B aET 5.

T YR AT P RIS TG DSR2 A8 . St
Se SUBEE R R U, R BB S ALK R E SRS
AT P, R R KB ERE, BT S RE T L Ra

R EE S BT, WA I EDBR HE™,

FZBREMES: WK B RRAA R 5, 45
— R R R AR b KRR T R A R

S6




= X * H @ 5T

25, R T ETERRMAAREETEY. RMBRSLAHR
FRETAE RV % » RS S & R B AR 2 BRI BRES AL AR
ek . | |

PR BE oK R — R B B w e BRI gtz

% &

o

10.

11,

12,

13.

14.

m'J [ (BORT88,30,42:8,60,08) 3 [ — e do | ugte

2 £ X K

. P. CAzENEUVE. Sur la diphénylearbazide comme réactif trés

sensible de quelques composés métalliques. Compt, rend.,
131, 346 (1900)

. P. CAZmNFUVF nploi de la dlphenylcarbamde pour la recher-

che de l'acide chromique dans le coton teint au jaunme de
chrome. Bull. Sic. Chim., 25, 761 (1901).

. H. WEBER. Zum Nachweis des Kupfers,'des Quecksilbers, des

Eisenoxid und der Chromate. Z.anal. Ohem:., 41, 568 (1920)‘.
M. A, Mourin. Dosage colorimétrique du chrome. Bull. Soc.
Chim., 31, 2956 (1904).
L. BRANDT. Uber die Anwendung von Diphenylcarbohydrazide
~ als Indikator bei der Eisentitration nach der Bichromat-
methode. Z. anal. Chem., 45, 96 (1906). '

. P. MENIERE. Nouvelle méthode de dosage de la vapeur de mer-

cure dans lair. Compt. rend., 146, 754 (1908,

. E. BAMBERGER. Uber Cazeneuves Diphenylcarbodiazon und das

Dlphenylcarbazon Ber., 44, 8743 (1911).

0. L. BARNEBY and S. R. WILSON. The application of diphenyl-
carbazide as an indicator in titration of iron w1th dlchro-
mate. J.A.C.S., 35, 156 (1913).

. P. N. VAN EcK. . Een gevoelige reactie op chromaten Chem

Weekblad, 12, 9 (1915).

W. BOTTGER. Bestimmung kleiner Mengen Quecksilbersalz in
stirker Verdunnurg. Z. Elektrochem., 22, 69 (1916).

F. FEcL. Uber dic analytische Auswertung chemicher Reak-
tionen. Chem. Ztg., 47, 322 and 325 (1922).

A. T. ETarripGE. The volumetric estimation of vanadium in
steel. Analyst, 48, 588 (1923).

F. FreGL. Tiipfel- und Farbreaktionen als mikrochemische
Arbeitsmethoden. Mikiochem., 1, 12 (1928).

F. FEIGL and F. NEUBER. Beitrige zum Nachweis der Elemente

~ der Hy,S Gruppe mit besondere Beriicksichtigung der Tiip-
felanalyse. Z. anal. Chem., 62, 369 (1923).



58 Z1 1 2y 1)

15. F. FriGL. and A. F. LepFrer. Uber das Diphenylcarbazon und
- dessen Salze sowie iiber das vermeintliche Diphenylearbodia-
zon. Monatsh., 45, 63 (1924).
16. F. FriqL. Beitrdge zur qualitativen Mikroanalyse. Mikrochem.,
2,186 (1924).

17. I. M. KourHoFF. Het gebruik van diphenylearbazide als qualita-
tief reagens op metalen. Chem. Weekblad, 21, 20 (1924).

18. A. O. SNoDDY. The detection and estimation of small amounts
of chromium in fats. J. Oil and Fat Ind., 2, 20 (1925).
C.4,, 20, 118 (1926).

19. A. 8rock and E. RoHLAND., Kolorimetrische Bestimmung sehr-
kleiner Quecksilbermengen. Z. angeuw. Chem., 39, 791 (1926).

20. F. FEiGL. Uber den Nachweis von Magnesium mit Diphenyl-
carbazid insbesondere in Gesteinsproben. Z. anal. Chem.,
72, 118 (1927).

21. A, Stock and W. ZIMMERMANN. Zur Bestimmung kleinster
Quecksillbermengen, Z. angew. Chem., 41, 546 (1928).

22. N. M. STovER. Diphenylearbazide as ® test for chromium. J A.
IC.S., 50, 2363 (1928), '

23. H. LErrMEYES and F. FEIGL. Detection of magnesium in mineral
silicates. Tsh. Min. Petr. Mitt., 29, 323 (1928). B.C.A. A,
1108 (1928). '

24. F. FEicL. Notiz zum Nachweis von Magnesium 1in Gesteinen
mittels der Diphenylearbazidreaktion. Z. anal. Chem., 74,
398 (1928). |

25. K. H. Srorra and K. R. JACOBL Herstellung organischer Re-
-agenzien in analytischen Laboratorium. I, Diphenylear-
bazide und Diphenylecarbazon. Z. anal. Chem., 77, 844

- (1929), .

26. A. W. Scorr. Adaptation of the diphenylcarbazide test for mer-
cury to the scheme of qualitative analysis. J.4.C.S., 51, 8351
(1929). .

27. A. Stock and W. ZIMMERMANN. Uber die Bestimmung kleinster
Quecksilbermengen. Z. angew. Chem., 42, 282 and 429
(1929).

28, G. SENsSI and R. TESTORI. Ricerca dell’ alluminio, ferro, eromo,
manganese, zinco, nickel e cobalto con reattivi organici. Ap-
plicazione nell’ analisi qualitativa sistematica. Ann. Chim.
Appl., 19, 383 (1929). ’ '

29. B. JoNgs. The precipitation of small amounts of lead as chro-
mate and their accurate colorimetric determination, Analyst,
55, 318 (1930). ®

30. F. FEeIGL. Beitriage zur Spurensuche. Mikrochem. Emich Fest.
schrift, 125 (1930),

81. E. W. KrANS and J. B. FICKLEN, Colorimetric detection and de-
termination of small amounts of lead. J. Jnd. Hygiene, 43,



= ®¥ +« B =B 59

140 (1931).

82. W. J. AGNEW. A new method for determining traces of chro-

33.

34.

35.

36.
31.
38.
39,

40.

41.

42,
43,
44,
45.

46.
47.
48.

49.

H

mium 1n steel. Amnalyst, 56, 24 (1931).

. LEITMEYER and F, FEIGL. Detection of chromium in minerals
and rocks. T'sh., Min., Petr. Mitt.,, 41, 95 (1931). B.C.A.,
A, 455 (1931).

V. MAJER. Uber den storenden Einfluss von Chlor und Ammon-

salzen bei der colcrimetrischen Bestimmung kleiner Queck-
silbermengen mit Diphenylcarbazon.  Z. anal. Chem., 67, 332
(1932).

. V. DurRsky and J. TRTILEK. Mikromassanalyse unter Beniit-

zung Diphenylcarbazid und von Diphenylcarbazon als In-
dikator (Merkurimetrie). Mikrochem., 12, 315 (1832).

. CucUBL. Nachweis und Bestimmung kleiner Mengen Queck-

silber., Mikrochem., 13, 221 (1933).°
. W. WEBLLINGS. Further examples of the use of adsorption in-
dicators in volumetric analysis. Analyst, 58, 331 (1933).

. V. DuBskyY and J. TRTILEK. Verwendung der Mercurimetrie

fur die Silberbestimmung. Z. anal. Chem., 93, 345 (1933).

. TRTILEK. La diphénylcarbazide comme indicateur mercuro-

métrique.  Coll, Czech. Chem. Comm., 5, 302 (1933).
GROSSET. Qualitative analysis of the arsenic and iron groups
by specific reactions. Ann. Soc. Sci. Bruxelles, B, 53, 16
(1933). B.C.A., A, 583 (1933).

. F. THoMPsOoN and E. C. ALABASTER. An organic indicator for

dichromate titrations. J.S.C.I. Victoria, 33, 810 (1933).

. V. DUBsSKY and J. TRTILEK. Application of diphenylcarbazide

and diphenylcarbazone tc mercurimetric microtitration.
Chem, Listy., 27, 383 (1933). B.C.A., A, 49 (1934).

. V. DuBsky and J. TRTILEK. Merkurmetrische Jodbestimmung

unter Beniitzung von Diphenylcarbazon als ' Indikator.
Mikrochem., 15, 95 (1934). ‘ |

. SpACcU and C. G. MAcArovicl. Eine neue massanalytische
Methode zur indirekten Zinkbestimmung. Bull. Soc. Stiinte
Cluy., 8, 128 (1934). C.Z. (i), 1422 (1935).

. 8. VASSERMAN and I. B. SUPRUNOVITSCH. Application of di-
phenylcarbazone to the determination of metals. Ukrain
Chem. J., 9, 330 (1934). B.C.A., A, 950 (1935).

. D. GOLDENBERG. Determination of chromates in the air.
Zavod, Lab., 3, 506 (1934). C.A., 29, 1745 (1935).

. CHIRNOAGA. Neue Indikatoren fiir argentometrische Titrie-

rungen. Z. anal. Chem., 101, 31 (1935).

N. LAPIN. Eine Wasserstoffsuperoxydreaktion mittel des di-

phenylcarbazids. Z. anal. Chem., 102, 418 (1935).

B. SANDELL. Determination of chromium, vanadium -and

molybdenum in silicate rocks. Ind. Eng. Chem. (Anal,), 8,



60 #H R #

336 (1936). -

50. F. FEiGL. Uber die Verwendung von Tiipfelreaktionen zur
identifizierung von in Siuren schwer léslichen Substanzen.
Mikrochem., 20, 198 (1936).

61. 1. ROBERTS. Titration of chloride ion with mercuric nitrate solu-
tions., Ind., Eng. Chem. (Anal.), 8, 365 (1936).

52. G. Spacu and C. G. Macarovici. Uber eine volumetrische
Methods zur Bestimmung des Selenocyans. Z. anal. Chem.,
105, 408 (1936).

53. H. E. CrossLEy. Diphenylcarbazide. An internal indicator for
use in the titration of iron with dichromate. Analyst, 61, 146
(1936).

b4. J. TrRTILEK. Diphenylcarbazone as mercurimetric indicator for
the determination of bromides. Chem. Obzor., 12, 124
(1937). '

55. A. JILEK and G. Koubgra, .Contribution au dosage mercurime-
trique des iodures en présence de diphénylcarbazide comme
indicateur. Coll. Czech. Comm., 9, 265 (1937).

56. J. CHoLAK, D. M, HuBBArD, R. R. McNaArY and R. V. STORY.
Determination of lead in biological materials. Ind. Eng.

- Chem. (Anal.), 9, 488 (1937).

657. J. TRTILEK. Verwendung der Mercurimetrie fiir die Thallium-
bestimmung. Z. anal. Chem., 111, 10 (1937).

58. J. TRTILEK. Mercurmetrische Mlkro-Bestlmmung des Silbers.
Mikrochem., 23, 190 (19387).

£9. G. A. GORODE’I‘SKI and S. L. MAKHOVER. Dosage de petites quan-
tités de composés de chrome dans 'air d’entreprises indus-
trielles. Guigiena Trouda, 15, No 1, 84 (1937) Chim. et
Ind., 38, 889 (1937).

60. R. I. ALEXEEV Determination of mercury in presence of other
metals by means of diphenylcarbazone. Zawod. Lab., 6, 955

- (19387). B.C.A., A, 213 (1938). .

61. L. A. MicHELETTI. Mikrochemical test for silver, mercuric,
mercurous, thallium, lead and tungsten. Rev. Fac. Cienc.
Quim. La Plata, 12, 97 (137). B.C.A., Al, 217 (1939).

62. C. F. J. VAN DER WALT and A. J. vAN DER MERWE. Colorimetric
determination of chromium in plant ash, soil, water and
rocks. Analyst, 63, 809 (1938). X

63. J. A. LaBaT. Toxicology and hygience of chromium. Bull. tnw
soc. pharm. Bordeaux, 76, 191 (1938). C.A., 33, 2069 (1939).

64. J. TrTIiLEK. La diphénylcarbazone comme indicateur mercurimé-
trique dosage des bromures. Coll, Czech. Chem. Comm., 10,
97 (193R).

65. J. TRITLEK. La diphénylcarbazone comme indicateur mercurimé-
trique dosage des rhodanures et des cyanures. Coll. Czech
Chem. Comm., 10, 242 (1938). |



= ¥ <« & R | 61

66. B. BAGSHAWE. The use of the Lovibond Tintometer in colori-

metric analysis as applied to steel. J.S.C.I, 57, 260T
(1938) '

67. F. W. LAizy and 4. SMiTH., Determination of mercury with s-

63.

69.

70.

71.

T2.

73.

14.

75.

B.

A.

R.

T,

diphenylearbazide. Ind. Eng. Chem. (Anal.), 10, 576 (1938).
S. EVANS. A new colour reagent for lead and its use as an
indicator in the titration of varicus cations and anions.
Analyst, 64, 2 (1939).

P. RowLAND. Photoelectric colorimetry. An optical study of
permanganate ion and of the chromium-diphenylcarbazide
system. Ind. Eng. Chem. (Anal.), 11, 442 (1930,

V. LETONOFF and J. G. RmingorD. Colorimetric determina-
tion of lead chromate by diphenylcarbazide. Application of
a new method to analysis of lead in blood tissues and ex-
creta. Ind, Eng. Chem. (Anal.), 12, 280 (1940).

A. M. DavipsoN and R. L. MrrcHrLL. The determination of
cobalt and chromium in soils. J.S.C.L., 59, 232T (1940).
RIPAN TILICI. Argentome:ricchen Titration des Cyan-Ions mit
Diphenylearbazon als Indikator. Z. anel. Chem., 118, 306
(1940).

RIPAN-TILICI. Massanalytische Bestimmung des Nickel-Tons
mit Kaliumeyanid und Diphenylecarbazon als Farbstoffinaika-
tor. Z. anal. Chem., 118, 308 (1940).

C. MiLLER and A. J. Lowes, Quahtatwe semimicroanalysis
with reference to Noyes and Bray’s system. The gold group.
J.C.S., 1263 (1940),

V. LETONOFF. Colorimetric deter mmatlon of lead by diphenyl-
carbazide. Ind. Eng. Chem. (Anal), 13, 631 (1941).

76, H. R. McCCLEARY. Titration of bromide and iodide ions with

mercuric nitrate solution using diphenyl carbazide indicaton
Ind. Eng. Chem. (Anal.), 14, 81 (1942).



# X1V —%#F AN

Diphenylthiocarbazoie
| ‘Dithizone’
CeH,e NHe NH.CSe+ N:N .« C;H,
AFEe 256.3
RIS B RS

AR TR B, TR, RS T 5 A i
TSR G, W4 LR RS R, R 5
FISCE RN, &R B S AR, BRERZEMMN, ey
WM R o fEUFE I G ALRR B P I B — T — AL B K v i A
2 B AT AR A A IR | |

A ROB SR I B AR . B , LR P i SR
A4 , B A SRR A B T o 0 58 23R 1y, TRk
BRAESKOBEMERT, M EaHF 5% BEILIN 55
B , Bl BB S v R IR I, HUGRHE AAT S, 2SS di-
thizonate®

AP IS S o B, BeE IR AR AR B LA
B, RS PEER G RAREIE R E T S, B
& B v SUA TR , SR S LR v bR A, FEd
BERARTRRET., ZREEEnERTERS B
g2 MEHE TR A AR RIERG, B R .8, 6.5,
Fge iR A, EE SR IR B, TR SRR B 4
BZEARZ,

62



H

X ® & R & T 63

HEEBbH RE.

W7 ER:  BERMER T ARERR A, B
Y2 AETRALTEIE, phF RGN A e A A B , M
BELLCHE, B ZMARER RIS RAT KBS,
S FLIA) R SR 8 4 IR A L , 36 Y LSS A B IS T,

R B S AR W o BT A, Pl TR T
BT (OB T B v e — B

1 ml gRebom 1 ml 10 S bepEmciBER, Mkla
P — B R 2 ml KA SRR (45 100 ml gy 3-5
me.) BRI B, SRS G, LR B BB R SR
e B AN, IR AL 2 B SRR, SEE R
{6 ST 2k LA SR S

BT LI AT A TSR LI 0 244 AR Ay B S B
PR, T B A A B A B R AR TR gt
e EERRN Y AR, SRS B R M A KK pH T
5, UeRE pH AR AR R BRR A T, AR A G Y
Pekk ALV DH M8 11 Wik s sy, WITHTB) SR Ui i A
FHHZT R E A, SRS SR R, I HL, o 7]
REJE B2 F1 AR b,

Sz @R — %Rk R (EDithizone) ZEr AT AN
WIS BRI 2 BB, RS RIELT AE
ROB B AL B T I AR AR B R . RS T
AT R=30AT2 : (—) IR 2 ot i () AR BHE e
BB NIREL, RSB L 2 e B3 (5) AR
LI, RV SR B ALy I UM, SR A% 5 D WL T
o TR BRI R A SRR AR T A & B



b A B’ A

Wb g HE

B B B R VRS A B B A L R B R AL
2 AR R AR . AR R , i A G SRR
B, 40 R AR e P T 36 PR MR 4, SISt T
10 ml. 0.1% <32 S b PR I = oK, §¢ SR I Al S 2
APEw. BEARIG, BB, U AR, 3E BN EE
SEALAR (30% ) 8, Bl R, T B S 1k, REABE R
o, 3 T — M B A Nessler 3e88r, 1] 2 o. B8k, 5 ml, IN
S tue, 1 ml 10% S8R, Fu— i 20% BRERSAAIERIE., ¥
B A B, BT WGy A e vt it R IRV TR AR A B R BB
S EC RS A GV IR SR R 1.6 . RETRB VTR W, 3 R Ak
Bem . JEIRI AR IR —E G, R R
1 ml. =0.01 mg. &,

PR D ASE B R AR T R B Hh R
(cupferron ) 4fiz F, Fe AL R (R RS IR I, RENGKE
S GRS MR B 2 , AR R SRR S SRR
RS R R R RE T RE L., BRI, PR
ety AR B A7 I, T BT S EGA Z AdL.

EHSMTRE: W RET AR L oI, Hel
ML Ty T e £ DD 2 R SRR A Ry, TR R Rk
(rubeanic acid){’ﬁkbéﬁﬁ&}ff}io

Sylvester f HughesCV I sRlSHEa 2 /0. BeSENF R OB:
B R IR ST 5 ml. &k 5N BEEEH, 360 30 ml. JkF0 10 ml. 5N
ELRRERVIIG . FEBHE(0E 47 4.5) B TR RREGN T
W, T, SRR o

BT SRS _fE dithizonates 2§



Z¥X B f R & 65

VTEBE 5% BB S VWO AR e 30, BBV S, TRFAT 2 G000 44 8
A R -

AR R AU TR . TR SRR
Sy 2 BT R B AN M 2 SRS R,
BRI TR . BRI, TR, B, 88, B, 86 50, 80, KA
LA DS SRS .

55 2 VR R R A, T T R R B A E , S
T FRE R L W R e (O HL A4 2.0) 1438, S P SED .
AP T T TR R N BE S 2 e, SBIBMEEEE
#x Wichmann ZE™, 4 b M S3 L& B AR pH JET
#*: |

* £5 1009 $-Hv.Zz pH
6.5-10.0
3.5- 8.3
4.2- 8.7
8.7-10.9
12.2 DLk
107 B k=
5.2 k-
L5 DLk
2.0 DI

* #A$# Fischer 1 Leopoldi®™ RS, i Pl v & A
R ERARIR LK, X R R ERE AR,
 BRERA, B, R, 88, 85, A0SR ) DH 45 B TR EUR A
TR, YR, B 8, TR AR MR R (BRI
@A) | |

A 5% RN R B RGeS
e BB 4 v A 10, BT S, 3 & IR IR KT

&
2

B



66

10.
11.

12,

13.

14.

15.

. N.

H 7 E2Y |

2 F X K

FiscHER. Die Metallverbindungen des Diphenylthiocarbazons
und ihre Verwendbarkeit fiir die chemische Analyse. Wiss.
Veroff. Siemens-Kanz., 4, 158 (1925).

F1sCHER. Neue empfindlicher Nachweis des Kobalts mittels
Diphenylthiocarbazon. Wiss. Versff. Siemens-Kanz., 6, 147
(1928). .

GUTZEIT. Sur une méthode d’analyse qualitative rapide. 1.
De quelques réactions spécifiques et spéciales des cations et

“anions les plus usuels. Helv. Chim. Acta, 12, 714 (1929).

FiscHER. Uber den Nachweis von Schwermetallen mit Hilfe
von ‘Dithizon’ (Diphenylthiocarbazon). Z. angew. Chem., 42,
1025 (1929).

FiscHER. Mikrochemischer Nachweis einiger Schwermetalle
durch Tropfenreaktionen mit Dithizon (Diphenylthiocarba-
zon)., Mzikrochem., 8, 319 (1930).

FISCHER. Die Erfassungsgrenzen fiir den Nachweis einiger
Schwermetalle durch Tropfenreaktion mit. Dithizon. Wiss.
Veroff. Siemens-Konz., 10, 99 (1931).

FEIGL. Qualztwtwe Analyse mat Hilfe von Tupfelfreaktzonen
1st Edn. (1931), pp. 129, 140, 157, 217.

L. ArLrorT and G. H. SKRIMSHIRE. .New methods for deter-
mination of traces of lead and copper in presence of iron,
with special reference to iron and ammonium citrate.
Quart, J. Pharm., 5, 461 (1932).

L. ArrporT and G. H. SKRIMSHIRE. The determination of
lead and copper in presence of iron with special reference
to iron and ammonium citrate. Pharm. J., 129, 248 (1932).

British. Pharmacopzia. 1932. p. 555.

N.

H.

L. ALLPORT and G. H, SKRIMSHIRE. A new method for the
determination of lead in organic material with special refer-
ence to dyestuffs. Analyst, 57, 440 (1932).

FiscHER and G. LeoporLpl. Die quantitative mikrochemische
Bestimmung von Schwermetallen mit Dithizon * (Diphenyl-
thiocarbazon). 1. Bestimmung des Bleis. II. Bestimmung
des Kupfers., Wis8. Veroff. Siemens-Konz.,, 12, 44 and 52
(1933). . |

D. W. KENT-JONES and C. W. HErRD. The determination of lead

H.

G.

in acid calcium phosphate. Analyst, 58, 152 (1933).

WoLBLING and B. STEIGER. Zur XKenntnis dz2r Dithizon-
Reaktionen. Angew. Cheem., 46, 279 (1933). ‘
RIENACKER and W. SCHIFF. Uber den Nachweis kleiner
Zinkmengen mit Dithizon. Z, anal. Chem., 94, 409 £1933)..



=X B f H R 6T

16. H. FiscHER. Dithizon ale Hilfsmittel zum Nachweis von

17,

18.

19.

20

21

22
23

24.
-25.

26.

217.
28,

29,

30.
31,

32,
- 33.

34.

35

. H.

H.

H.

L.

Schwermetallspuren.  Angew. Chem., 46, 442 (1933).
FiscHER. Zur Kenntnis dcr  Dithizon-Reaktionen. Angew.
Ckhemnr., 46, 517 (1933).

FiscHER and G. LeopoLpl. Colorimetrische Bestimmung von
Blei und Kupfer mit Dithizon. Angew.Chem., 47,90 (1934).
A. Happeck. The determination of bismuth in presence of
other metals, Analyst. 59, 163 (1934).

J. WicHMANN, C. W. MurrAaYy, M. HArris, P. A, CLIFFORD,
J. H. Loucurrey and F. A. VorHES. Determination of lead
in foods. J. Assoc. Off. Agric. Chem., 17, 117 (1934).

. CAnalay’  Standards for Laboratory Chemicals. 2nd Edn.

(1937), p. 268.

. British Pharmaceuticil Codex. 1984. p. 1590,

. H.

G.

K.

- FISCHER. Dithizon als Reagens in der qualitativen und

quantitativen Mikroanalyse. Angew. Chem., 47, 685 (1934).
RocHE LyNcH, R: H. SLATER and T. G. OsLER. The deter-
mination of traces of lead in biological materials with spe-
cial reference to bone. Amnalyst, 59, 787, (1934).

EBLE and H. PPEIFFER. Dithizone test for the detection of
heated milk. Z. Unters. Lebensm., 68, 307. (1934y. An-
alyst, 59, 827 (1934). ‘

FI1sCHER and G. LeorporLpl. Nachweis kleiner Zinkmengen
mit Dithizon. Z. anal. Chem., 97, 385 (1934).

KALLSTROM. Bestimmung von Kupfer in Spezialititen wvon

- Cupirontypus. Svensk. farm. Tidskr., 38, 185 (1934). C.Z.

(ii), 1659 (1934).
S. WiLKins, C. E. WiLLoucHBY, E. O. KRAEMER and F. L.
Smith, Determination of minute amounts of lead in bio-
logical materials. Ind. Eng. Chem., (Anal.), 7, 38 (1935).
E. WiLLovcaBy, E. S. WILKINS and E. O. KRAEMER. Deter-
mination of lead. Ind. Eng. Chem. (Anal.), 7, 285 (1935).
J. WICHMANN and P. A. CLIFFORD. .Determination of lead,
particularly in canned foods. J. Assoc. Off. Agric. Chem.,
18, 315 (1935). , |

D. SyrLvesterR and L. H. LAMPITT. The determination of
copper in foods with special reference to milk. Analyst, 60,
376 (1935).

A. Happock. The determination of traces of thallium in
presence of other metals. Analyst, 60, 394 (1935).
WECKERT. Colorimetrische Zinkbestimmung mit Dithizon.
Z. anal, Chem., 160, 385 (1935).

F1SCHER, G. LeoproLDI and H. voN USLAR. Quantitative Bes-
timmung kleiner Silbermengen mit Dithizon. Z. anal. Chem.,
101, 1 (1985). . | )
SEELKOPF and H. TAEGER. Quantitative Bestimmung kleineg



68

36.

317.
38.

39.
40,
41.

42.

43.

44.
45.
46.

417,

48.

49.

50.
b1

62.

53.

7= - 2y i

Bleimengen. Z. ges. exp. Med., 94, 539 (1934). C.Z., (i),
757 (1935).

ScHMIDT, F. WEYRAUCH, A. NECKE and H. MULLER. Quan-
titative Bestimmung kleiner Bleimengen. Z. ges. exp. Med.,
94, 1 (1934). C.Z., (i), 757 (1935).

S. L. ToMPSETT and A. B. ANDERSON. Lead content of human

D.

J.

tissues and excreta. Biochem. J., 29, 1857 (1935).

C. GARRATT. Extraction of lead by means of dlpheuVlthIO-
carbazone. Analyst, 60, 87 (1935).

R. Ross and C. C. Lucas, New method for the deter-
mination of minute amounts of lead in urine. J. Riol
Chem., 111, 285 (1935).

FI1scHER and G. LeEoroLDI. Quantitative Bestimmung kleiner
Quecksilbermengen mit Dithizon. Z. anal. Chem., 103, 241
(1935).

W. O. WINKLsR. Determination of small quantities of mercury

in leafy vegetables by means of diphenylthiocarbazone (di-
thizone). J. Assoc. Off. Agric. Chem., 18, 638 (1935).

J. KrAUS. Microdetermination of lead. Z. ges. exp. Med., 95,

434 (1935). C.A., 3936 (1935).

M. KASAHARA and T. KASAHARA. Direkter Bleinachweis mit

L.

F.

E.

Diphenylthiocarbazon, Klin. Woch., 13, 1857 (1934). C.Z.,
(i), 3320 (1935).

Erris. The extraction of lead by means of dlphenylthlo—
carbazone. Amnalyst, 61, 178 (1936).

MORTON. The apphcatlon of - dithizone to the estimation of
lead in urine. Analyst, 61, 465 (1936).

STOLZE. Uber die Bestimmung kleinster Mengen Kupfer
vornehmlich in Pflanzen. Bodenk. Pflanz.,, 1, 115 (1936).

W. E. WHITE. Dithizone as a reagent for dissolving and deter-

mining spray residue lead. Ind. Eng. Chem. (Anal.), 8, 231
(1936).

W. E. WHITE. Dithizone as an analytical reagent. J. Chem.

G.

"Educ., 13, 369 (1936).

C. HArrROLD, S. F. MEEx and F. R. HOLDEN. A practical
metdod for the rapid determination of lead when found in
the atmosphere. J. Ind. Hyg., 18, 724 (1936).

S. L. TompSETT. The determination of lead in potable waters.

Analyst, 61, 591 (1936).

N. D. SYLVESTER and E. B. HugHES. The determihation of zine

P.

in foods. Analyst, 61, 734 (1936).

A. CLIFFORD and H. J. WICEMANN. Dithizone method for
determination of lead. J. Assoc. Off. Agric. Chem., 19, 130
(1936).

H. FiscHER and G. LEOPOLDI. Nachweis und Bestimmung klei-

ner Zinkmengen mit Dithizon. Z, anal Chem., 107, 241



b4.

b5.
b6.
5T.

8.

59.

60.

61.

62.

63.

64.

66.

67.
.68,

69.
70.

71.

H.

H.

TS R B R H M | 69

(19306).

V. EviaNovA. Colorimetric determination of lead in low
concentrations by means of diphenylsulphocarbazone, accord-
ing to Fischer, using coloured glass standards. J. Appl.
Chem, (U.S SR) 9, 1690 (1936). B.C.A., Al, 47 (1937).
GANGL and E. LIEDL Die Bestimmung kleiner Bleimengen
in Mileh. Mikrochem., Molisch Fest., 147 (1936).

F'iSCHER. Dithizonverfahren in der chemischen Analyse.
Angew. Chem., 50, 919 (1957). -
KRAFT-STROM, K. WULFERT and O. SYDNES. Bleibestimmun-
gen im Gesamtblut. Biochem. Z., 290, 382 (1937).

FISCHER and G. LropoLpl. Quantitative Bestimmung klei-
ner Mengen Cadmium mit Dithizon. Mikrorhim. Acta, 1,
30 (1937).

L. HiBBARD. Dithizone method for measurcment of small
amounts of zine. Ind. Eng. Chem. (Anal), 9, 127 (1937).
K. HorwitTT and G. R. C*wqgirL. Titrimetric methods for
the quantitative determination of lead in biological materials.
J. Biol. Chem., 119, 553 (1937).

B. SANDELL. Determination of copper, zinc and lead in sili-
cate rocks. Ind. Eng. Chem. (Anal.), 9, 464 (1937).

. CHoLAK, D. M. HuBBarD, R. R. McNARY and R. V. STORY.

Determination of lead in biological materials. Ind. Emng.
Chem. (Anal), 9, 488 (1937).

M. HupBARD., Determination of lead. Ind. Eng. Chem.
(Anal.), 9, 493 (1937).

A. LIEBHAFSKY and E. H. WinsLow. Diphenylthiocarbazone
(Dithizone) as an analytical reagent. J.A.C.S., 59, 1966
(1937). :

HELLES, G. KUuHLA and F. MACHEK. Methode zur Bestim-
mung von Schwermetallspuren in Mineralwéssern. Mikro-
chem., 23, 78 (1937). |

ROHNER. Dithizon als Hilfsmittel in der Emissionsspektral-
analyse. Helv. Chim. Acta, 21, 23 (1938).

F1scHER and G. LEopoLDI. Reinheitsuntersuchungen mit dem
Dithizon-Verfahren, Bestimmung von Verunreinigungen in
Zink und Zinklegierungen. Metall u. Erz, 35, 86 (1938).
MULLER. Neue Untersuchungen iiber die Mikro-Verfahren
zur Bleibestimmung mittels Elektrolyse und Dithizon. Z.
anal. Chem., 113, 161 (1938).

. GRUBITSCH and J. SINIGOJ. Uber die Genauigkeit der Dithi-

zonmischfarbentitration. Z. anal. Chem., 114, 30 (1938).

. E. WiLLovcHeYy and E. S. WILKINS. The lead content of

human blood. J. Biol. Chem., 424, 639 (1938).
O. SHIELS. A rapid simple method for the determination of

‘lead in small quantities of urine. J. Ind. Hyg., 20, 581



70
72.

73.

74,

76.

1.

78.

79.

80.

81,
82.
83,
84.
85.
86.
87.

88.

S.

J.

A R G R

(1938).

MoskowiTz and W. J. BURKE. Method for the analysis of
dust and fumes for lead and zine. J. Ind. Hyyg., 20, 457
(1938j. & '
ScHwAIBoLD, B. BLEYER and G. NaGeL. Die Bestimmung
kleiner Mengen Kupfer, Blei, und Zink mit Dithizon, mit
besonderer Hinsicht auf ihre Bestimmung in biochemischen
Materialien. Biochem., Z., 297, 324 (1938).

J. F. ReitH and C. P. vaNn Dwyk. De micro-Loodbepaling in

. P,

R.

urine. Chem. Weekblad, 35, 671 (1938).
L. HiseAarD. Estimation of copper, zine, and cobalt (with
nickel) in soil extracts. Ind. Emg. Chem. (Anal.), 10, 615
(1938).

EruEARDT. The detection of copper in the field of shooting,
and its importance for the determination of the distance of
the shot. Dtsch. Z. ges. gerichtl. Med., 30, 235 (1938).
C.A., 7255 (1939).

I. ALEXEEV. Determination of mercury and silver ‘in pre-
sence of other metals by means of diphenylthiocarbazone,.
Zavod. Lab., 7, 415 (1938). B.C.A., Al, 40 (1939).

A. CaAucHEM, E. B. HoLLAND and W. S. RITCHIE. Report
on zine. J. Assoc. Off. Agric. Chem., 21, 204 (1938).

J. WICHMANN. Isolation and determination of traces of
metals. The Dithizone system. Ind. Eng. Chem. (Anal)),
11, 66 (1939). |

J. F. REITH and C. P. vAN Diyk. De titratie von Bismuth mit

Dithizon. Chem. Weekblad, 36, 343 (1939).

J. F. REiTH and C. P. vAN D1JK. Over de specifiteit van de

Loodbepaling met Dithizon, in het bijzonder naast Thallium

~en Bismuth. Chem. Weekblad, 36, 341 (1939).

M-L. PANOUSE-Pi1GEAUD and H. CHEF’I‘EL flimination du fer

z ~ B U

4 laide de cupferron dans le dosage colorimétrique du
plomb \par la dithizone. Ann. Falsif., 32, 296 (1939).

B. SANDELL and R. W. PeErRLICH. Determination of nickel
and cobalt in silicate rocks. Ind. Eng. Chem. (Anal.)), 11,
309 (1939).

M. HUBBARD. Determination of bisrauth in biological mate-
rial. Ind. Eny. Chem. (Anal), 11, 343 (1949).

B. SANDELL. Determination of cadmium in silicate rocks.
Ind. Eng. Chem. (Anal), 11, 364 (1939).

BAMBACH. Improved estimation of lead in faces. Ind. Eng.
Chem. (Anal.), 11, 400 (1939).

L. ArLporT and C. D. B. MooN. The determination of
traces of zinc in biological material and natural waters.
Analyst, 64, 395 (1939). )

J. ScawaiBoLp and A. LESMULLER. Die bestimmung kleiner



89.

90.

91.

92

93.

94,

95.
96.
97.

98.

99.

100.

101.

102.

C.

V.

N.

- %X @ * A B 1

Mengen Kupfer, Blei, und Zink mit Dithizon, mit beson-
derer Hinsicht auf ihre Bestimmung in biochemischen Mate-
rialien. II. Die Veraschung. Btochem. Z., 300, 331 (1939).
L. GUETTEL. A photelometric study of the lead-dithizone
system at 610 millimicrons. Ind. Eng. Chem. (Anal), 11,
A39 (1939). -

M. PRIKHNYA. Determination of lead in air by means of
dithizone. Zapod. Lab., 8 283 (1939). C.A., 456 (1940).

S. KuzYATINA. Colorimetric determination of mercury In
air by means of dithizone. Zavod. Lab., 8, 174 (1939).

1. NuMATA and D. MATUKAWA. Colorimetric microdetermina-

R.

tion of copper. J. Biochem. Japan, 30, 395 (1939). C.A.,
2283 (1940). -

JANCHEZ and M. RODRIGUEZ. Colorimetric determination of
lead by diphenylthiocarbazone. Amnal, Quim. farm. (Chile),
8 (1939). C.A. 3202 (1940).

"BAMBACH. Estimation of traces of lead and thallium in
pharmaceutical chemicals. Ind. Eng. Chem. (Anal), 12, 63
(1940).

FiscHER and G. LEoPoLpl. Zur Bestimmung kleiner Blei-
niengen mit Dithizon. Z. anal. Chem., 119, 161 (1940).

G. AssAF and W. C. COoLLIBAUGH. Determination of copper
in mineral oils. Ind. Eng. Chem. (Anal.), 12, 695 (1940).

_ E. KENCH. The determination of minute amounts of lead

in urine. Biochem. J., 34 1245 (1940).

N. Baccui, H. D. GANGuLY and J. N. SirDAR. Lead-con-
tent of human hair. Ind. J. Med. Res., 27, 777 (1940).
Analyst, 65, 471 (1940). -
CowLING and E. J. MILLER. Determination of small
amounts of zinc in plant materials. Ind. Eng. Chem,
(Anal.), 13, 145 (1941).

L. KozeLkA and E. F. KLUCHESKY. Determination of lead
in biological material. Ind. Eng. Chem. (Anal.), 13, 492
(1941). ‘

T. FAIRHALL and R. G. KEENAN. Rapid determination of
traces of lead in liguids. J.A.C.S, 63, 3076 (1941).
BaMmBAacH and R. E. BURKEY. Microdetermination of lead
by dithizone, with an improved lead-bismuth separation,
Ind. Eng. Chem. (Anal), 14, 904 (1942),



#F XV oo-B kR oo B

aa’-Dipyridyl

7\ VAN

| I\/ - l\/[
N N
IJ}CFE: 156.2

RK S5 048 F R

ARB I —EEERWE, B 6s-70°C, M H BT,
AR T 0 W e T2 AL B ELOI A 080 B V0 I B 2 B
B T e ek o2 I, (G 175 V) 0% M, 3 K S T
K2, SRR RE, LR A EAIE. BREG
R R B2 SRR 4G B pH BLIEMH , M8y Beer FUEH:, isbh
RE, 98509 2 RS 08 0 5750 6 o2 5 B » IR O o L0 8
V28 S &0 R TR, A% R V) DATRAE R AR 4 45 0

A ROB e Z BB AT 1 . oo~ Kol e 7T 10 ml N B g,
jﬁﬂij}(ﬁﬁﬁ 100 m'.

Bz AR IS A BB e, 2t DH RIS 5.5
i 8.5 2. A IEEAEAE , SRR A , dn BUA 2 BAE AR, RILAE
— MBI . I B AR, 0.1y K8 W A2 1 m]
PR P R

EMPBHTEE:  JETRREUE BN, B RIEHA
ERL. RGN B 2 R v, RS L, S
RbE. BRI, R R A L R S B AL By




0.0~ i B | BE 73

TR RS , e R P 1 ) (quinol) RS 209 | dgesg i,
WSRO S IR o BR8N, — AL BTG , S LA
§k B (AL) B AL HH 4 26 WE (p-hydroxyphenylglycine - Fnes,
¥R I , R AT A ki
@zt ethat: GRS LR 2R,
A Y 1 8 S8 8 A 2 AR AL, 3 LIRS AR RHE 2 288
B, [ AR S WA B G BB R BT R, B
B2 VURE, T AR SR A B T S A AR M, L R
ZRBPZED, B E (photometric) IR EiE S SBRE RS
% Schulek #1 Floderer®, Moss fi1 Mellon®, P& Delory @D,
HILHIEE, B
O OFB A o B AR R B A AL A L BRI
Ml T Ve, LR FE R AR M e, HELAWER
R, ﬁj{ﬁA%ﬂl}ﬁy@#@ {H Schulek #q Floderer@“)@‘:ﬂ;—]—‘f’-
BB 22k, 80 OmEALET) 85, 6%, 5K » B Rl il) 248 2
BEGE. A0 RESCERIN,, KB ST DA O A B S R 4 T
B, BT TS AL A TR G L SR IR
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FRELIE Goto® B R K Fleck At Ward®™ — & Z RiERE 2
FRRIBCF TG FOBT o Hi i 7T AESE 2 PUM PE BRIE,  Goto IIER
1 PR 25 B A W G Bk . Fleck o Ward —JG iRy &
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B EAREIH B I TR B AR S - DH . B4R
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TR A TR L R DSV AR TR . B4 Mo-
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4.1- 8.8
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4.4 1) 4.58-13.4
4.4~ 8.8
4.6-10 4.33-14.5
4.8- 8.6
4.8-10.5
5.4 B F 5.66-14.5
5.9-10

B2k
8.4-12.3 9.3-9.4( 162)

9.2 80k
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KBRS, D 2 IR A E 1 2N B8RS, REMALF indigo-
carmine & H#[ (methyl red) 8%, M/30 REZV U™ T
T BREE ., MABGTEESR, I N/10 BBk i &
AR, DA A5 7

1 mg. M/30 &@,’gwﬁ;& = 0.000608 g. £

C 5 5 W P S S 2 R T m;wammz
BECREER . S ORIR FIBLE - BARCES T, (IR
(back titration) Bk E.)

AR T ORISR R 2 AR, SR e
AN, FEB R AL R AT I, IR A I
BEFPNEAEREL HFEGARY , WEERERER, ©
A8 4 M B B 2 — TR £ I BN, DRRAORT VT B TR By
B 1030, BB T LT MR, SRR DB R, R
TR AR R T L A BRI R . PR
LEMBAY.S DA 2EIA. 10~20 ml. —Bifbas, b R RRE A
il e R
GERETHE: U LIUR B B 4 Bk -4 B
8 , AR BRI 2 A e, MR TR S0R T eE
R R

B R AR 559.Tg. MERETAT 25g. ML S RK, AR E — .
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A A ke - & BRI A 5-10g. BEEE A EE ml. &
B, BERA BIEE h  AA R B e Rz b,
FIE SR P T T R A R R A B . TSI RIIR
B, BIERERY 5% BARRSRUEN 7, B S D B2 B B
K RIS s BT TR B AL

SRS TT R, T SR T, AR R AR
TR SR 12 B A 7 AT B, TARAUS SRS 30 |
BEREH A T FAS B 2 B8 AR E iR IE 2 . B 100
ml. B A 1 g S RBGRRI R, S, e
B 4% RGBTSR, N UMY T S-S
B, REAEREE R 70° C, MAER 2 EEEh RN, B 25
ml 5N &, #E-L RS, H R Y, SRBIHEA A TTBIRH
B, Qe p B v , T I LR bAT i T

RUEAMEC BT O SRR TR EEIER &
R -4 A8, Bers WM B 5 g. JEA WESAH 10—20
ml 2N S ALENZ AEAE FF AT TCBR A, PSR, SRAngist, BT
B4 B THHmER. ISR R, RS
60°C DIMETTRSE A, R CLREAES 2 Fb B B, 35 H Ro-
bertshaw (™ & FIEH A & F BIE 882 —FREE Fih ok, HIER A
R SR S 2 R MR AT TR T . R
B T A IR R, T B — PR ICIRA L. U
B R AT b BB 1, mﬂﬂmmﬁﬁﬂ%ﬁm%T%ﬂ

SLIE R .
| RN BT R EE SR E S ENTE. i,
Fleck 1 Ward®7RIEE i i IRk g gt — &2 JURE, R
By pH VRl 2 3R S KR e A 2 (3R 16) 3k B A
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P8R R — T B A P8R A B S e B (UL 142), X
B A 7 W, SRR VL ORI (L W el SRR, SRR A
BV MR U@, R B SR  BEE
B @A 2 BRI ofF BE Y R v LG 1 B AL T b (7

SEZEE: BRI 50 ml. AT K 0.05 2. &N HEAS A
P, A 3—-5 o. EERESA, BB 60°—70°C, 3 HIMA 2%
ROk VR R, e s B AT RoR. TR, B
RIS =2 AP L, e DoKX GE ik OUE

BEF oK (dihydrate) JUERY 160°C #4538 pide/K
WAAH 18.50% &k. |

BEG UK EARBSEZBEN T TFHE.

o1 ml M/30 ISP AW = 0.001635 2. §F

ERAMEL Bz o8 D Lh RN SR 4 fig &85
M. Ao DH SRS 4.6—5.5, 85 08 16 75 W T AR IR 7 R TR
€ J g 2 *0 '

A SHAE IR — A P L B B AR pH ZH B T HIEB®.
BRVESE ST MESE , AR A A B RSN AT B LB v v b DUB 5
Sh IR A b RS PRk pE i B R DI Z . 'Cimerman
1 Wenger@emon2®) @240 31 2 Soih & B -SSR P

SE7GE:  N§4E 100 ml A4 0.02 g. §i2 A M v e ek
F60°—70°C, WAL N/1 BERE RS 2% SOkt = phB ) .
REEMAK BRI BES BB MR BT E s R, &
VWG B, RSB AL N S PSR 2 VARSI 3, M AU IR R oK B, BE
PRI FET S W R B R

TE B AU 100°C W 7 B 4ES Al(CQH.,ON) (5.87%
By,
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SR IS TR RS 2 SN BEu Zmrh CGRALRW A5
BT W KR A ) S B v R T SO B K R A R R
2 FEEE L.

1 ml. M /30 BIESF AR = 0.0004495 g. §n

EREMESRZHE: Ll kEiEss, Bk & BT
BESH . RS A — R B B AT . RSk
Bz B, Wood™ (RAEF1S LR BE ALY, R i Sten-
ger SENE SHER D BB A G B A A 77 1k B R DL
. HSUEHEETNEEE S, Berg OB b
% % (malonic acid)Z A7 FEr FRISEEM IS4 ULIR, PR = B B
BERETSR T UTHG. AR TR A DR v s e B W S DR
b TAEE B IR BRSO ® TR, BARSeA
TRUCHR , B FHV B Fp M A B 0

Heczko®o 71 FJ B A0 6080 A3t 45 4 SR A4 60 » 36 PR L.
AR RREER ., HiE® 8 Fainberg fn Tal®3i48 Pigott™ik
BB , DI R G A & e B B A & T3 A BRI T
%%,

s Uz B DL LABeE, SASRRT R RS HTL
= 45, A B P AR BB IR . T AW BRI A
& B2 e, T S s W BRI R AR, R
2K ST i TP A AR R, R RS B W
W AT, BR L = e B fE R A Y e MR
% , T LS 2 DA B4 e 550 T o AR e BB A I
EEA R, ASHOTFHEET Gotd &g pH iR
DA LA TR R A st R SR R |
G:  Joomatis SR WM, RSB ms s E TR B A
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(CoHeON)Sh, EHEIEF Bevewerh TTRRIE, B —3 Rkl AL
&8 (CoH,0N),+ColON-SbO, H—HERF HEEBER™,

i WHAMREE, 4 PESE , Fh AT DAARGE R 5 H g, 340k
0 Fi SOk AR SR AE RSB ML W A TR . IR SR
rh, TS LR A S B SR , fE R 3 e SR , 3 L
A, |

§i: 145 CH,ONHBIT, TH2 JFAEH B F BB tis g
BIE®,  Berg RASUCERY HO B ETHN, L BRIETE K
ety BB A E R P R4S Bi(CoHeON)g « H.O THULHE. 4§
BB S 100°C ¥iph 2, 4R —K{Ldy (monohy drate)fZ, B
# 140°C 7Rk, FRFRM LRI A,

SR YAl ol R A v e A MRS 3 5. T Cd (CoHeON),
» 2H,0 3R Z HAL A P 100°C Wi £ — RS K IL & WA —
Z7K) Bt 120°—130°C EEAKILA Y, fLEAEMitchell
1 Ward®, Waswath I o2 B 88 3k—g , Fr DMt s:
RETH.

#: Kolthofl® FHEAHHSEBMCRERMA FHUEEE
EHPTE. GEDUR, M B, RS BRI, Bergt
SATTRERIR B 2 S A S5 , B B R .
& R e SR R E A EIF BT BARKK
&, T, FEE AR RIS COr(CoHON), B, JLITRRIK Bk
Fo e, M LR G 2 BB » B Ak PRk MU S A
A rh g 2 AR LRI DS B | SRR v R 2
BT . TS AEH P A B VR 000 (iR S A VR e S
—MEEBEGEIRE, S—EEHNBEELRRBOERTEEMN,
S5 AT SRR T PSS BRI, Berg T ILEIRAL
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B UL AR, Co(CoHgON),+9H,0 , 3% 130°C LRI SR Y
R, HM B BN E LR, F GRS 175 M2 ki,
AR A R TR,

g WK EZ Cu(CoHeON),, ¥ Hg 1wl H il 4 @ﬂ%’f
LRI, D SE R, 0, b, SRS, SRTRY T DIRR S, B
e YR B Ay . P PR BERR LA DARE S . M
A BB PAT B TR — B ILR, AR
ol |

B R R S BB R) TR A % b
SR ORI, BERYEREDBEICIR . IR MR (LT DACAE, ML
1R 110°—150°C #R 2, 4F5 Ga(CoHON), L, & AL
e, - |
S SRS 2R S8R (CoH,ON), - H, (Ge
(Mow0O.) UL, H5ULTLREIRETIR L. -

SR EREMERSRLYTR T RTIR, JETTRA 110 —120°
C %42, R4S In(CoHON), B, o R Bs L e 2.
EEAPERE T T R AETLR, MRAT AT =R AIE.

=i EREAHNBERITCT, B useE ki, 1k,
A A E R BEAE B A58 3 B A B (Bl 108,110) ,
3t Fe (CoHON), MBI 12 120°C & BRTHRR 27, R S A BR A 1) 2 T
IREEAIIRIOT. A B LB 50,5 ST B SR
WAL 2 2 T i, NS E5 BT HER . Ferrey Mjk 08 pb g
BT BT ARG e, LRI R BT SR, AR
B VA P O L 2 B e £ R S R ML i S

& EAEEEENLEZ T REEFETR TR ORI,
S LS Pb (CoHON), Tifksn 2 B B , 38 s it A i
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VRIS R R |
§E: AR PO R M BRI M M FH 62 i Min (G HON ),
« 8H,0. 3BT F , —BEOrms e i A A0 R BUBI%, 1 e f A4
MAETURE,  BETTEBSSEILTIEG €, MR ERERY T A
LB LA fE R B, B2 I T LB . Berg S B Ak jEE R
BV 110° C BUNRRZ A, R Befe s SRR 1) =8 i a 45, 1L
SECHLBBRCRRNEN . (N H#, Ferrey WIS
1 110°C 4 —/P R 100°C S48 — /R4 15 B S e KB |

$8: EBEIIEZT,.480L MO, (CoHgON ), iU, 3z H B 2
PR L B T 2 B S PR I & JB AR 23 #k® . Fleck fn Ward 4%
HAER 130° C W2 4R, i A S AR R s i
B2 i®, 41 Balan scuCsOR| MR FTREENE. R
LREFTE A, BRI T B B , fUf b S e A
AT S RO B (LA BB )

B: A DE MEABIIE. W R AL
YISE MR, TR AR B R B kA &S,
~ §9 Columbium, g Nisbium: Siie(® [ j 4 BIE LA B
SEMTR M A ULBR S 115° C S5 24BN 2 AR AHISS Nb,Os
+ 5.5 CoHgON) — 4H20,jtﬁﬁﬁijﬂﬂ,4&%‘_ﬂﬂﬁfﬁ¥ 0.2678 F1
0.783, 2% Nb,O, Fii CoH,ON — %512 H.
 OBEEELYD: ok £ SR Ml R T [ AR AT AR LA I
. BT ESEEA BERIE, It LIRS w & s F e,
JCB G b A4 — TR A S AT RS, B Pi0se109)
MERFEOBERI G, AN & & iR
ER, B2, |

BELQM: T8 TS b AT 4 B B AR UL, S HLAT 2




9% 71 7 K )

& B2 B ko,

BE: RRERZELF R e A, 2R aSIo,
+12Mo0, « 4C,H,0N, FIBILEE , & FHR ML 5 2 i E 2.

§R: Tzinbergt® g EEMER FIES EEH IR, B Kol-
thof OB I I M R B

G U P MeMEES BRI v v H T Th(CoH O N), - C,H,ON
M, EW R &R W,

$h: FEIEE P E R RO A - R ML B SR e o, 8k
W B A RS £ TiO (CoHON), « 3H,0, B Btagsife 110°C
AR AR AK » T TR Wl o A I A A, B % B e o T
WL R R,

§5: %&E@?&Fﬁﬁﬁm’ﬁﬁ WO, (CyHON), W8, e
WA B YY) B = AL TREE . M Fl kPR pH &
BB/ (4.95—5.65) , fiii Halberstad: 0% Fse 2 i BPRIR i HLEE
/s (3.3, 3.5) , B OABAG ME Rl s S b SEUB ST AR O B T )

Gh: HEanRE(urany B H ek A RS W fL 0y VA I P, 9 T
B, SEBEATEIR 110°C S48 448 UO,(CoHON), « C,H,ON
B, o BB RAL 2 B AL =8, BB A B T
, b.

Bl: 1% EEREHTE RS A —FEHE G r gl BR LT, 3L A
FREPER (CoHON), V040 b il Bt B 220090
R R IERE 20, SuS B R E AT, FKGREE
] S R . BEER T 2 AL 66 BT MBS B 10
PR PR B Y 0020 T §RAS B G AL IR H e
SOV I A B A A S BB 20 M 2 O |

g KA BRIRERE Y B R LR 6 2 0 oF , RE TR A



-3 B (4X) mE Wk o1
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BRTE, SN F R A, BTERSETEE. Ly
B AL 2 A T RE B T B 2 R S

& T X K

B 1~19
8 20~~T5
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4 86~92

65 93~95

2, 3,9, 17, 124

% 96~97
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41 101~103

ISR 104~106

§ 107
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& 160

80 161~164, 3§, 8, 12, 13.

$16,8,9, 12, 98.

% 165 |
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FELEB 170~173

B 174~ TT '
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Nitroso-R-Salt

NO
/N \0OH

NaOSS""‘\/\/SOsNa
A 377.3
gl A e ARl

AL AT DI SRS , 1 — IR R, A R
e S A £ PR E@gﬁ%ﬁm%@fm%w&mﬁﬂ@
B R R B B AT 2

Gz {EER: NG weWe (50 ml.) B Nessler [BfEr A 1 2
BERESART=15 0.5 % ARSI, Iu B IbiRA vnE R B
2, UEMA 5N BRI A, B AT H
B — T L) BT RIS B

SREF: R LTS, QEFRRE —THZS0
S CNEALS) , 85 OISR . 88, 5k CREULER) , 84,8, 8 O
FEEREE) , 81, 0%, 1, 86 FRTER TESAST) .88, 85, 8. 458, 8L, R &
R AR BRSNS RSN A — 2 AR

SRSk B IL (A T, Sl 4.

S A AE ISR B 2 BB — A DA R ) T 2 i AR i
B, IR0 7, SRABHSEH 2 BB B WO R BE TR M o o

Kﬁ%&ﬁﬂmu@%ﬂME@,ﬁ&wﬁmwé%ﬁ#ﬁ%
TS W 80 U BB b 2 82 B0,
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M7 WRRPE: ARSI ER AW ER 2
B ik, @ #2% pH 8—10, A& — Mg Pk 6 MG EE
SUEEY BRI, MEARTLASE I B A B B IR B A8k T
i P A 0 T W ‘

Sideris it M BRS B HLE B Z—inle,

TR T A 10 ml shREpem A 1 ml. BREERE S
W (10% R /28 KA, 1 ml BREMBH(0.6% fE 70 mLK K
30 ml. ZEAZ RS %0 2 ml. YRSV (61% ER /& K
i), .

MY 15 ml., EPE AR, A SR R R ey A
ML, AL B L R A ETNEZ . .

GE T PSR BELeN BUSEA M (“bush sickness”)
VIR BT B TR B BN, AR T AL
F LAY RSB TNE.

I & R FEAOR , 3 H IS PR B L S, HES 2 A
Bk |
A BRI 2 BN R T 8T
# 5 ml. ARERRMEAOIA 1 g. BYRESVAT 1 ml. SOBIVEVE.  RRAR
EPp e, R RmA 1 ml BIREEE 1.42), SR,
kMR 10 ml. BHEFIEE 2. FEOU BRR G A AE ek L 65,
g f€ Lovibond Hfa3heh i M inskd fIR ER LS.
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Phenylthiohydantoic Acid
CoH,oO,N,S
& 210.2
AR

A B TS —HE BT 8 45 5 KR EEAY 157°C, T iR Bk B dhmy e

HE—R R H R A RS, PR TR
T 3R R 2 AT A8 , 53 I SRR 4 2 RSB ST
B AEAL =8,

VLR T RS SERR BN R A 1, E— B0 20 B GR EA 7 IR TG

@ZEERNE: NEBEREE 26 me. g2 400 ml. R,
AT g REBERE, MEI A i S VA B T S A LA R,

AT 9 0.8 2. BUBIZ 30 ml. BEIA, [F]REEEHF , W AF 230 R
PO, B TR AR, R0 SRAL (S , EL U € 10 R e
RE B TR 1 L. |

TR JH AR BT M 0T B 0 oy 0 65 e 1 % SO B T Bl R LR
B, EBBREEEESY CoSO, ML, IALA WA 38.03% 8.

A 3 O T 2 R T S0 55 2L GE 40 B, S Willard A Hallo
LTS, 6, 5, 8, 61,6848, 85, 8 ST REER— R IR
SRS M. (LR AR GO RRER T, B Al A BRI KT
B,

S HEE:  Lassieur® Fij ok foms e v ue -F g S Bt
AT A AR B R GR  AAH 15.7% 8.
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Phenyltrimethylammonium Iodide
CeHs(CH,), N1
FH: 263.1
Fo5r 1wl

AR —E R R B AL, TR KSR B, T B
REBENG W b, BT SRS BE A, B
FIAER 2.6% /R¥EHE.  TOBLER A e, 2 st Biea i 2R %
— Rl £ A DR w&rwzwagccsﬂacmm320d14,ﬁ:

HIE RS R

WA A 10 ml 2 PR SRR MA 5 ml. 10%
RRALSR VI B 5 ml. RABIVEIE . SRR AL R 2
B (50, 50, 8 B SRS A7 AE N, B €66 &% TR D 26 66,
B PR R L SRAE FER , Gk TR SR B A o  BUARE . )
By BT AR R I 5 — B8R, FEEE AR, )
TABET R REZ K8, I8, B8, 88 1568 56T, 88,
G, 88, 85, 80, LR EE. VRS BEAEBRILIY S (LECRR, fTA B 5 2
T B B T B 2

WZWED: ERRAER N I S 1o B s
ITEPES LT, MRS R M B S B, B RS
EBUTRIGE ABHE by TR IR R B DEHE o A S8 55 B
WG, 6 g TEATREORST, 3 g MRS 30 ml AMBAN. BE
PN SR R L R0 A I B A R B L, 3
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B BEIE B, SF U 5 ml., SR4EEIAEAH 1 e MU 8.
A OB 200 ml. ARAT,  SSUTEEFERESEIT IR A P HAAY 20 ml. 8N
S A, S AESER T, R B At R
HRS OB T M/40 BB E L0 T3 AR PRI
AL 7 oN B, &0 5 ml. 10 % FALSP, B M v i i .
PELSCHER LM A T B A AR AT R A, BB ARG,
. 1 ml. M/40 TlERSH = 0.001405 g. §F
N g, Z BRI AIEH, T 50 me. ZEET AEIELZ. o
%ﬁ},ﬁﬁl,ﬁ,%sﬁ.Tﬂﬁfb&ﬁifﬁ,ﬁﬂﬁf‘ﬂﬁﬁ_hﬂl@Z&fEﬁB%%
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Picrolonic Acid

(1-p-Nitrophenyl-3-methyl-4-nitro-pyrazolone-5)

NO,
FE: 264.2
y AR LT Y

AWM MR 0, AL 125°C TR 4k, RYRHmt
Bk v i — Y S B S S B B A SRS, LR
B, 600 SSRIBL L RO, S FRRCLIE N 3% B WAL (picro-
lonate) Zi 748 Ca(CyH;N,0;), « sSH,0, mBEfr izt i
2, BT B TR A 2R, | SHLZ I & B S BB
FiJEE R S5 B B T S AT, PLEIRSPSHLTER LN L4 B
R TL AR T B T IR L T B

DG 3% 7% JB RRAL GRS P v i e S B2 O R, 34 F X A 28
PbC,,H,N,05), « 1.5H,0,

W4, EREZEE: R 10 ml AR IIA SR
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ARBIRI (B 2.62.), @50 SRELH 2 BB RRA
HETRERE, R RIS, SR ERIIC T iR ML
HE L% B, ﬁﬁﬂ.ﬁn%z&ﬁ%» i ﬁ?&’Tﬁ’cﬁ‘fﬁﬂﬁéﬁ/b Rz A,
PP T B 3K

WS PR B AT AT
#5 —RA &L
# Ht &5
¢t - At &agZ—
& =tBAZ—

FEMERZEE:  TEHBAAHLERERAR S B MAE
BOOARM R, TRBBIEE, BERAER. FEE
¥ JE WAL 75 V] LAk B B 2 i, T L TR GO A G

—fH A R A 7 VT A5 BR IR Ly (picrate) B AR DLk JE HAAL
W ( picr_olonate) HEEREERD,

SEZWE: (P)WEHE— AR ERE S, LER
SHMBRARBERTR B, SRS BT HEk
SR B S IRBCE B R L . BATBCSEET
38 0.1 g, TTHASE ZESHER 2 2. ARSI 750 ml. Hok
e, SR IMA R 2 BV WL

KBS R B0, (AR R, PEEDRGE
R £ B TR 0 1A B SRR AR S = SR P 3 b, A FF R Bt
B, A TURRREE YRR (filter pump) b R EER S
W, U %R RE NG, TS TR ERk R R, A
B 28 SESEBOHE 4% (Cotton wool plug) JgsB 2+ &F.

Ll EHE x 005642 = €57 0 &
FAV) L7000 Qi Sg e 2, LG IR PES ST 7 H
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SR U AIIRBE AR Z, SR R A M S 28, RS R
BBEEEINTIE,. TR AE B ICIE IR B B, (RS
Ok, Sk DGR KM E®,

() Yoo th— BRESS - — RS o G BB FE0, i
U 5 7% J8 Bg% - DU DR Y, PR S B I Al vk . SRR
S VAARK T, S5 1 ml 382 AR FUK P HE (845 50 ml. SBEE
WF) . SR A YrmEkt 56, MA 10 ml. B, RBBET., B
MA 2 ml. 2N GARALER, &5 RIS —RE ML & VR I S S AL
e 68 31 b B B Sl 2 WG 3 7% JB AL 00 v W vt Bt

47O IATT 0.1 g Gy, MBS P, 3 T & KR
U LR & BEIm e, JE AR 2.6 g 2B hES
- BEMA, BEE HUmA , ALBAE SR IR ARE R TR . B Rami
AR 150 ml., RAIKEAIBHTES, BBIRAE =
PRSI L, I BIK B KGR, R 130°—140° C #5487,

MBZER x 0.2725 = HZEE |

SHZ RO ENEA ASHB RARBIMEL 2 2 B AL .
T P U0 3% 8 S TE. O S T FEr AT, (B B 4 B, S DG 9% J8
BBELT— B B AR A, T LA NS, SL IS S
B e S AR s , THIRT Bt P B 3 A B
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Pyrogallol

BETFET— O AR RILA Y, 158 133°C, B RARSEH
B v |

S EE: HERBERSPERARHEETHRLY (Pyro-
gallate) , ATfEAS462 % R (selective) ik,  JRITRBAL M B
AR, B RS B B R B L, B
LARRBZ KR, SRk BT A L.

S B RTINS A RS EE EAR, 2 U A AR R
LIRS R R (B4 0.1 g. 88455 0.07 2. 3B , B ME ik
L AW (200 ml) WA BB, EURERELSRESY
AE0 R, BHEGNRIRITT %, REIGB R IFER
i Gooch Hr i, T 1% WARERIAKBEMZ., 7E 110°C Friigh =
15, R IEHTIR BRI Y, SR LB & F 62.95% $2.

Feigl #1 Ordelt™ R Bt BERGEER 7Bt , BB U5 W b LABAL
- WU, IRBNE A AL 2 BE B RS (L

A HBRWE: EIWAREZ KBRS & v
W, A B GBS ANER, R RS
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44 100 ml, A 5—10 mg. ZREE. .

A 10mlL b e InA 10 ml. 22 1% B 2% B
W, dEmA 10 ml. N/5 BERRSATEWE .  JKFB 46 BR 66 SR IR) B 7 i
LR A 3 il

7 B FrRISORE S R AH R BRSAR VI A — i
@@a‘%mwﬁ%%zﬁ%ﬁm%ﬁ%ﬁw%é@&Eﬂ@ii&ziﬁﬁdw
Z4F ml. §40.01 mg.,

g8 (Rh) Fugk (Ir)FATF i, 1168 (PA) Rugh L AR &, i 3
&,

ShZMER:  PUARAIE 296 B e A A TR RS K Mt
I—1% PR AR, B A S IR T B A Z—PLE,
AU g B C A Bk

W ERARE: AR, B IR R o, R A s

PR EF A, MR R E R RN BT R N,
BB SRR B HOA) , DR BT AR e BT RO R R b L
BB Y, E AR, -
 BZEE: EREDK LR PSRRI E, 3G

TR T A W PR L — T A — IR R4 |
HMSMzrBmBE: RS 5% K RER) Wi g
(Cb)Fnga (Ta) fE#y N /1 W eh SLos K 8k 4 570

45 A e e W BRERBA K T o AR, AR TR P B AR
f, PLEEREPE RIS . @2 RAREIR TR, SR
VTR A S8 R 40 A B B R i

AR L I 4 AR AL 81 DUBR T S SR AT i b B 2 R,
i EEA Al + CgH, (OH), = 3H * + C,H,0 Al ﬁﬁ,r.

WImA 8% REOKERL , HE R (elex trometric) #3E Hh
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158 (1939).
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Quinaldinic Acid

I/\/\

| |
\/\N/COOH
R 173.2
B, B, sarugk ek B

AR T — MO G AR Y, PRERS 155°—167°C, BB R
AR R T . SRR B AL SRR IR g 2 e
BEfE{t#r(quinaldinates),

ATRBIR , Y, 9, 8%, 7 , U SH AR F B AR —E N0 A4 1
S, b, $5 B S M IR AL DA O, G T B T E A
R VA P B DU, FE T MR MR IR T . S — R v
W I B LI, 7T ViR R A TR A R TR, T
PR IRTR 5 8 RS 2 A RIS R . (SR S i K,
GG A R AT BRI A RS R . RIS e 5
AR R LIRS s ARG SP RE0E B 638 , LS )
R A A g S

Wz MED: KM ZREEN 6 g A AR A/LA

Ly eRiAER 160 ml.,

SRR AR, IR E IR R, A RS
150 ml. ZIEHhEMHE i , F A Bl 6k 6 TU IR B2 . AT
- BUGBR AL IR L, REOKBER LI R 126° C FERB A
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TR, IR TR (CuHeNO0,),Cu « H,0, B4 7 14.96 %
G, PRIR LT AR SR A , BERSL Yy , L R A B .

WY B 1 AR B P v v A D, SR VA
PO I BB AR P FE R A W PP B, SRR R ), MR AL
JESEVURE  RUCHIR IR Y . SEOTE RIR AR DEN:, MR 125°C
#2220 13 CoHN 0,),Cd, B A 24.63% 4.

BEZBED:  GETTIERBE R b AT, YK b AL AS
AZBWF EWE S, B i 25 T3R8 (CoHNO,),7n .
H,O , MBI 15.29% &,

I SRR SR IR LA T HFR 216 @, BJAST. S5, 8,58, $1, 5, 89,
S B B2 AFAE P | A SRR T DRI JE R B A 5

N S T TR WAL R B IR e B AL B ek A . BEv
By MIA 4—5 . (BT TESASH, S 4 —5 g. adbsk. AEIA
0.02% HHALK i 0.02 % DU R RN Az, B pH
R PRI ENE, IR A TSR R ERERA . A
HR B YO I B P AL BRSO R A5 8. A6
B0 2N Rl , WA MR NI E 150—160 ml., WL 50°
C. JRAHT B2 | I e O e s S S 0 5 A 2, M T
DT BBAWWERG B 2R, EEH BIHRAY , B S
VT R R P . AFUUBR R R, FIRORBER ., 3
Je 125°C SR, PR RS B I B SRS 2, Be TR
PR G, SN B MR
RN, ESRPIGREET AT AL, AR T ARG A B,

REFRMPERE 200—300 ml. PP i mA 8 g mi L
5 ml. FEEEE, &8 6 o THME A HR M, RAHT 6 = Bilf
LY. TR U A RITINERESN, U8 e,
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BEMs 23 g 2 A R

WZHESRE®D:  BE b6 R RS, MRl e
%05 1 ml 596 3EET SAh A s, 1 ml, PEDRNE AR EARH, B 1 ml,
10 % AESH I, FBiAr FERENIE AL G B/, D . B e L
T D BB i

FE BRI L AR R R, U B L 2 DT B 2
o B AEER Pe TB R I, ABE BRI S SEE
ERBER. FIOASAELEREIIRE Y. %468 EiA
RO TTMA B TR L T b, RS T S, &
BB BL AR B SR |

2 ¥ M

1. P. RAY and M. K. Bose. Chinaldinsiure als analytisches Re-
agens. Bestimmung und Trennung von Kupfer, Zink,.
Cadmiumm und Uran. Colorimetrische Bestimmung von
Eisen. Z. anal. Chem., 95, 400 (1933). -

2. P. RAY and A. K. MAJUNDAR. Chinaldinsiure als analytische
Reagens. II. Die Bestimmung von Zink in ‘Gegenwart von -
Eisen, Aluminium, Uran, Beryllium und Titan. 2Z. anal.
Chem., 100, 324 (1935). .

8. P. R. RAY and M. K. Rose. Quinaldinic acid as 2 miero reagent.
Estimation of zine and its- separation from manganese.
Mukrochem., 17, 11 (1935).

4. P. R. RAY and J. Gupra. Quinaldinic acid as a micro reagent.
II. Estimation of copper and. its separation from cadmium,
manganese, nickel, cobalt, ete. AMikrochem., 17, 14 (193856).

5. P. RAY and M. K. Bose. Quinaldinic acid as a micre reagent.
III. Estimation of zinc in the presence of iron, aluminium,
uranium, beryllium and titanium. Mikrochem., 18, 89
(1935). ‘ |

6. A. M. ZAN'K0 and G. A. BUTENKO. Determination of copper in
cast iron and steel by means of quinaldic acid. Zawvod. Lab.,
6, 545 (1937). B.C.A., B, 1212 (1937). _

7. G. A. BUTENKO and B. A. VELLER. Determination of small

' amounts of iron by means of quinaldinic acid. J. Awpl.
Chem. (U.S.S.R.), 10, 1662 (1937). B.C.A., Al, 98 (1938).



8

10

11

12

13

14

113 # By )

. A. M. ZAN’K0 and G. A. BuTENKoO. Determination of
cast iron and in steel by means of quinaldic acid.

copper if.
Ber., Inst.

physik. Chem. Acad., Wiss, Ukraine US.R., 9, 99 (193R).

C.A., 33, 687 (1940).

. R. J. SHENNAN. Quinaldinic acid as a reagent for copper, zing

and cadmium., Analyst, 64, 14 (1939).

. N. L, ALLrPorT and C. D. B. MooN. "The determination of traces

of zine in biological material and natural waters.
64, 395 (1939).

Analpst,

. A. K. MAJUMDAR. Quinaldinic acid as a reagent for the scpara-
tion of copper and cadmium. Analyst, 64, 874.(1830).

_P. Ray and N. K. Dury. Chinaldinsdure als analytisches Re-
agens. III. Die Bestimmung von Zink in Gegenwart vop
Kupfer, Silber und Quecksilber. Z. anal. Chem., 115, 265

(1939).
_P. R. RAY and T. C. SARKAR. Quinaldinic acid as

a micro-

reagent. IV. Estimation of zinc in the presence of copper,
or of silver and mercury. Mikrochem., 27, 64 (1939).
. A. J. LINDSEY and-R. J. SHENNAN. Quinaldinic acid as a re-

agent for the separation of copper and cadmium.
65, 636 (1940).

Analyst,
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Quinalizarin

(1:2:5:8-Tetrahydroxyanthraquinone

OHI(I) OH

| |
1/\1/ \/ \—on
NN\
" |
M 272.2
T4, % 85 BB A

BT —, YRR B P AR R A L MR
PR B AL R, % 5 S X B e i AR
&, LI JERT FRUMEEE I 2 B B (CH B LR R
—BEH RIS  KEERE BRI SIT.
10% Z. =Rk (ethylene diamine) ZBE BB E AL, WG
ERZERED, BRI AT EREN, BmEten
TR, RIS R, REARMAGSE S BIEME
B ARG , LR ADEKIREEAL Ay BB Ju AR ST 7]
R T by,  fEstEeR, AR E Ll 2 B E BT
RENB=0T—, |
L L N e I O e e

FERENE, AU — A R G TR T . M H B BomA, B
SRHFET . 6,68 89, RBRAWRT Y, A RRZE
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B, kel B I BULIIE 2R . SRRV, 8, 8L, DA R

B R et & B A B R HE, LA A
FEiS bR TR B K H

FERERRE W F , 5 AR — REARAL 7555 (6 , SR R0 B 0 s e
RRBIRGE AR I A 2 3 (G SEARRR) . eI ME VT P RS 2 4l
L. |

G 8 FIAREE N/4 a2 0.05% Bk, i
TR BN E R AT 2B A AL, HF 10 ml. SR S8
T XA A, A 5 mi. N/1 &4 A0 8 v e 8 i 20 2 , 36 S
{SBA G B — 25 F b B, SLA A 10 ml RS B 2 AR
BAEELY. REZBERKS BESZF, kREZER
RS EHERES ., Sy SR BER CRE St
DR S AL SR B 5 A2 SRk b, U LA A MILZ
e E , B A S E IR R R,

RS FEPHZ MR WA, MR RR TR, Rk
# 10 ml HmA 1 g. ALEE, M 2 ml. 5N AR U,
WA GRS ERMAFREA, RIS HMA 5 ml ffnig
oK, [FIRFR B, S W 2 % (ST RITB BRI Z N JOB 1Y
A BKEEROE, R SAE, WEEAE T, Mg
M A AR 66 U0, B TR B E . B E
B, TR LN S U R RR R A4 S 28, 3 L BB 0y 2 VT IR 2 Y
G AR AT REE S IR E RS, |

GZH MR Mitchell fit Ward™® &3t B g 208zt
2 Fischer Kk,

BEZRR:  SEZCUETBRGUREET RE BN R ERES
—BEP T . SEHREREA R, BRIk,
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WREZ ARAERE: FeiglWeElimgxk H(drop-reaction)
Bt M By . A RBLAE B IR GE A7 fE RSB T R T s
ESEERE WEAGAER, B E N B RKE LR
Ml LR -—— I — T A M S A2 (1:5) Yy i . N/
BRI 0.06% ARMMBRMES. FN—HHEFZ—
FLATIR K R AR 33 B A RSB ) B 2 B

RRZBEPEZME: WREFH A RBRR R IR T —
EBHEMBRA BB SN (HRE). BN
A, RS EL AN, MARERE SHG G
Ik, bedESH A FERE AL . SR I A AL R |

TR Sl THE R A 0 B R A 2k e T
BRSO L WL, EERVBSERRNEAL
1A VA 0 P 2 — e 3 A T A AP M B A S R 2
- SZBEY: 510 ml, AR HE A 0.26—0.3 ml. 1.0 % 2
- BBV 0.25—1.0 ml. pH 5.6 BB k. AT 50°C. 3%
o MR G RIR R A . BRER
BRI  0.02—0.5 mg. §8, .

MBI Z RS s S mRE (L 2 — T BB (L
B R AR — 28 K ), 30 A 7] 8 B e e 2 Ak B i, B2
— R SRR, |

SRR R T R B 8 A SR AR MY

€3 1 B L SR B I B R T PR R R 0,

WEAMZLERE: FiAZA SRR
 H, 0.04% BIEEZKEHE.

Zi. 0.01% ABUHZ BERE (L2 BebAn— 20 57K Beie
3 1 ml KB RRIEEARBAE o, 0 9 ml. B, R BHZ.
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fo AR E AR, 13 1 ml. R E&H 00.4 me. TR
ftiy, SLESRENSRAMTIREE 1 ml. PRCERES—REAL R B
FRBIA . 5B SRR R 30 D WS B 2B AT S .

1.

2.

10.
11.
12,

"13.

o JRIBASERAE 4 T TR TE , 46 M B0 Ml
BB AN A R e 00— T MR R SRR,
SREZ NS BEHEOMEOLLE, HALELRT.

2 ¥ X K

F.*L. HAuN, H. WoLF and G. Jacer. Ein hochempfindlichen
Farbnachweis fiir Magnesium. Ber., 57, 1394 (1924).

DR. SCHURMANN and Dr. ScHOB. Bestimmung kleiner Mengen
von Magnesium in Kupfer-Zink-Legierungen. Chem. Ztg.,
49, 625 (1925). |

. H. FiscHER. Ein neues Verfahren zur Erkennung und quantita-

tiven Bestimmung kleinster Mengen Beryllium. Wiss.
Verioff. Siemens-Konz., 5, 99 (1926).
I. M. KoLTHOFF. Een gevoelige reactie op Aluminium en de
colorimetrische bepaling van dit Element. Chem. Weekblad,
24, 447 (1927). .
F. L. HAHN and K. MeyYer. Massanalytische Bestimmung von
Phosphat und von Magnesium. Ber.,, 60 (B), 975 (1927).

_ H. FiscHER. Der Nachweis und die Bestimmung geringer Men- |

gen Beryllium mit Hiife von Chinalizarin. . Z. anal. Chem.,
73, 54 (1928). ‘

I. M. KorLTHOFF. The detection of traces of beryllium and the
colorimetric determipation of this element. J.A.C.S., 50, 393
(1928).

_ H. FISCHER. Beitrige zur analytischen chemie des Berylliums.

Wiss. Veroff. Siemens-Konz., 8, 9 (1929).

F. FEIGL and P. KRUMHOLzZ. Beitrige zur qualitativen Mikro-
analyse von Sduren. Mikrochem., Pregl Festschrift, 171,
(1929). |

F. L. HAHN. Detection and determination of minute amounts of
magnesium. Mikrochem., Pregl Festschrift, 127 (1920).

F. FEiGL. Qualitative Aralyse mit Hilfe von Tiipfelreaktionen.
1st Edn. (1931), pp. 224, 242.

A. D. MiTcHELL and A. M. WARD. Modern Methods in Quantita-
tive Chemical Analysis. 1st Edn. (1932), p. 39.

G. RIENACKER. Nachweis des Berylliums in Gesteinen. Z. anal.
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19.

20.

21.

22,
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24,

25.

26.
27.

28,

29,
30.

31.
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Chem., 88, 29 (1932).

F. L. HAHN. Mikroprobe auf Aluminium. Mikrochem., 11, 33
(1932).

Beryllium. Its Production and Application. (Zentralstelle fiir
Wissenschaftlich-Technische Forschungsarbeiten def Sie-
mens-Konzerns,) English trans, 1932, )

A. S. KoMAROWSKY and I. M. KorenvAN, Das Verhalten von
einigen seltenen Erden zu Chinalizarin. Z. anal. Chem., 94,
247 (19383). |

N. S. PoLuEkTov. Uber einige Reaktionen, die fiir Germanium-
siure und Borsiure gemeinsam sind. Mikrochem., 18, 48
(1935). |

A. S. KoMArRowsKY and N. S. PoLugkTov. Der Nachweis kleiner
Germaniummengen mit Hilfe einer Tiipfelreaktion. M:ikro-
chem., 16, 66 (1935).

G. S. SMITH. The determination of small amounts of -boron by
means of quinalizarin. Analyst, 60, 735 (1935). _

K. ScHARRER aud R. GorrscHALL. Zur Methodik der Bestim-
mung kleinster Mengen Borsiure. Z. Pflanz. Diing., 39, 178
(1935). : |

I.. SZEBELLEDY and St. TANAY. Beitrige zum Nachweis der
Borsidure mit Alizarin. Z. anal. Chem., 107, 26 (1936).

J. V. Dupsky and E. KraMBETZ. Mikronachweis von Beryllium
mit Alkannin und Naphthazarin, Mikrochem., 20, 57
(1936).

J. DEWAR and P. A. GARDINER. The quantitative separation of

aluminium and beryllium. Analyst, 61, 536 (1936).

B. BropA. Uber die Verwendung von Farbstoffreagenzien zum
mikrochemischer Nachweis von Magnesium in Gewebe und
in pflanzlichen Zellinhalt. Wiedom. farm., 63, 6 {1936).
CZ., (i) 3374 (1936). -

H. H. WiLLArRD and H. C. Foce. Separation of gallium and its
colorimetric determination by means of quinalizarin, J.A.
C.S., 59, 40 (1937). :

W. R. SCHOELLER. The Analytical Chemistry of Tantalum and
Niobium. 1st Edn. (1937), p. 141.

H. A. Ksr. Determination of boron in steel by special organic
reagents. Met. and Alloys, 9, 175 (1938).

H. A. LigBHAFSKY and E. H. WinsLow. The colorimetric deter-
mination of zirconium or hafnium. J.A.C.S., 60, 1776
(1938).

K. C. BERGER and E. TRuoG. Boron determination in soils and
plants. Ind. Eng. Chem. (Anal), 11, 540 (1939).

P. W. MAUNSELL. The estimation of boron by means of quinali-
zarin. New Zealand J. Sci. Tech., 22B, 100 (1940). '

E. E. pE Turk and L. C. OLSEN. Determination of boron in some
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soils of Illinois and Georgia. . Soil Sci., 52, 3561 (1941).
92. P. WENGER and R. DUCKERT. Réactifs des cations du gallium.
Helv., Chim. Acta, 25, 699 (1942),
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Rubeanic acid
(Dithio-Oxamide)
NH,.CS.CS . NH,
B 120.2
B, 8 , Fugs sl

AT LG RALA Y A 200° C JeAi iR, L AR 2 14
ME. AR, £ YR (SR L 46 B T SR o A
W, B 0.5% ARM.

@z EE: 10 ml FALBRRE A 1 ml 5N B RS
AR, AR SRS B A T T, SRR R R
ARG, IR TR —E S e —BENH. GR
S DT B AL IR T B WA sk 2 DHL B4 3.5 F, A4S
FATII. SULAMEEE, TSLAmfiEG, SAERE
6 R, AL R B 58, T A IS 4D, 6, 68 150, TR, 5
& , (56 , 8 BASET A HET- B AU,

P EERBRE: i REER— IR L, B
LA B D 2 B0 . R — T AR R RS . o
HEAEAE MR BT & . SRR e —
B 5 —i S |

Feigl®4 B RER BB M. TRE H gl Z S, St FIS
Rt e, SR T — B L, BEAE IR H e R W R B
A o o L T 60 2 A BRI e A5 S T T I [ I BT
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AT RNBERERE THRAS TSR, WE TR el b

(capillary separation)”,

I AE: AHEETE B A DR HE , AR 45
I S e AR A S AR B DG ¥ 3807 7T Dl de i
THAREFTELEE.

B SLME R W 2 A MR SRS 2 2 B R, T AR —
L3t pH EE AR,

BFEMFZBREERNRS RUBAETE. BINHIZIRERE

AV L PHL T, LRSS,
g2 F X K

1. P. Ray and R. M. RAay. Metal compounds of rubeanic acid.
Quart. J. Indian Chem, Soc., 3, 118 (1926). C.Z., (i), 2158
(1926). :

2. P. Ray. Mikrochemische Reaktionen von Kupfer, Nickel und

| Kobalt mit Rubeanwasserstoffsdure. Z. anal. Chem., 79, 94
(1929). ‘ S

8. F. Fricr. and H. J. KArPuLITZAS. ~Beitrdge zur qualitativen
Mikroanalyse. Uber den Nachweis von Kupferspuren unter
Zuhilfennahme kapillarer Trennung. Mikrochem., 8, 239
(1930).

4, F. FEiGL. Qualitative Analyse mit Hilfe von Tiipfelreaktionen.
1st- Edn. (1931), p. 154.

5. N. L. ArrporT and G. H. SKRIMSHIRE. New methods for the
determination of lead and copper in the presence of iron,
with special reference to iron and ammonium ecitrate.
Quart. J. Pharm., 5, 461 (1932).

6. N. L. Acvrrort and G. H. SKRIMSHIRE. The determination of
lead and copper in presence of iron with special reference
to iron and ammonium citrate. Pharm. J., 129, 248 (1932).

7. H. WoLBLING and B. STEIGER. Uber Rubeanwasserstoff als
Mikroreagens auf die Elemente der Platin-Gruppe. Mikro-
chem., 15, 295 (1934). i

8. T. A. THoMSON. Coloroscopic investigations. Mikrochem., 21,
209 (1937).

9. G. NILSSON. A characteristic reaction of dithio-oxamide with
ferrous iron. Analyst, 64, 501 (1939).
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Salicylaldoxime

OH
!

l/ ‘\ICH:NOH
N\

ATE: 137.1
FE A8 R R

KM E B R G 2R 0 P 57°C, v, A
BRI 2 BOAL RN 1 g. FEB R 5 ml. miek, M KM PRE 100
ml., I e SRR S B 2 BT e v e B, ROV ERZE RO 5 UL B
BN T B B 23U K (opalescence) . HAE 7 X%
(C;HO,N),Cu, A 5 ZEERAF e, HIGR, B, 88, JK 0, i,
o S RS A TR AR TE, AR RETRL
GBS, R, ERM™, R, R RSP,

g gnen Baoy E . |

B (AER: SRR ErhAng , SRR RIS RO U, UL
T, AR R T2 RE . R, LB T
BRI B, (AR B 2 FLIE ST oo SRR L. |

ERIE S BT — R AT, ik —H &SI
WMk, |
@ EsRe:  SEstu IR pH 71—, MARKMER. WHS
B SR A R 5 R R TR, TR B L R ETLE .
b By DU T 20— B R T R AR ALt

197
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AZME: REFALR0.1 g 2B, MEE/LIAER
C BERLUTIE.  FOESWE LI A P B b, B R IR FEIMA 50 ml.
AABIRI, BRI TGRS, SR U8B A TR SRR &FAh L E
EhuskE o dad, BR/KPEIE S st E s B R AR
Bk B % 66 5 0, SR N IR 100°—105°C #i BN EE,
 RRCER x 01804 = WZEE
PR BT SUFT AU 00 2 IR, 3 T 5 0 R
ZKﬁiﬁﬂZﬁﬁﬁﬁQﬁiﬁﬂﬂﬁiﬁﬁﬂﬂ({tﬁﬂi, 1353 vl S
FURREIEY., HERRZERMAR B 2 B 6, 3 i
B2 RS PR M E L. e ig-—
— % (Nickel-dimethylglyoxime) 25 24 .
1 ml. N/10 SB&EE8 = 0.001589 2. 6,
A — R T T B R R, T ELSRAT — 2 JRO A7 e (9
ZBZED, |
ANMZOBWMBE®:  WEAGIE R oM s s,
R 100 ml, BEHErHm 1 2. BERESA R 10 ml DKELEE, R4k
MA R ARB R e BEETRE. WSS,
B 2 AR TTRR R RS AR , S SRR P Ay S I SR B R L
RKBEWZ. HERALA MR 100°C BRERZ.
| MR ZEE % 01894 = $IZEE
RIBRFPER P MERESRAWCEE S pH 7-8.  H|IFN
B LR , SRAR IR , BEME, 3 100° C #4RZ, —du JUsh 2.
| NBZER x 01774 = MrER.,

2 £ x M

1. F. EpHrAIM. Uber ein neues Reagens zur qualitativen und
quantitativen Bestimmung des Kupfers. Ber., 63, 1928
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(1930).
2. F. EPHRAIM. Uber die kupfer-spezifische Gruppe

HO-—C:-——C:J———(ll:NOH

Ber., 64, 1210 (1931). See also Ber., 64, 2819 (1931).

8. F. EpHRAIM. Zur Kenntnis des Kupfer-Reagenzes Salicylal-
doxim. Ber,, 64, 1215 (1931).

4. W. ReIF. Uber die Milkrobestimmung des Kupfers mit Salizylal-
doxim. M1ikrochem., 9, 424 (1931).

5. F. FEIGL. Qualitative Analyse mit Hilfe von Tiipfelreaktionen.
1st Edn. (1931), p. 372. _

6. A. D. MiTcHELL and A. M. WARD. Modern Methods in Quantita-
tive Chemical Analysis. 1st Edn. (1932), p. 64.

7. W. REIF. Die Bestimmung des Kupfers neben Eisen mit Sahcy—
laldoxim. Z. anal. Chem., 88, 38 (1932). _

8. 8. ASTIN and H. L. RiLEY, The determination of copper by the
salicylaldoxime method. J.C.S., 314 (1933).

9. H. L. RmeY. The separation and determination of copper and
nickel by salicylaldoxime. J.S.S., 895 (1933).

10. H. HoLzer. Uber die mikroanalytische Bestimmung des Pal-
ladiums mittels Dimethylglyoxims, Methylbenzoylglyoxims
and Salicylaldoxims. Z. anal. Chem., 95, 392 (1933).

11, V. FROBOESE. Beitrige zur Wasserloslichkeit des Kupfers in
Hinblick auf die Verwendung dieses Metalls im Wasserlei-
tungsbau. Gas- u. Wasserfach, 77, 225 (1934).

12. E. AzzZARELLO aud A, ACCARDO. Determinazione rapida del rame
nei metalli bianchi per precipitazione diretta in presenza di
stagno, antimonio, piombo, ecc. Ann. Chim. Appl, 23, 483
(1933).

13. M. IsHIBASHI and H. KisHI. Analysis by means of organic com-
pounds.-

I. Separation and determination of copper and cadmium
by salicylaldoxime and electrolysis.

II. Separation and determination of copper and cadmium
by salicylaldoxime and 8-hydroxyquinoline,

III. Separation and determination of copper and lead by
salicylaldoxime. J. Chem. Soc. Japan, 55, 1060 (1934).
B.C.A., A, 720 (1935).

14. M. B. TOURARINOFF Sur le titrage des oximes du mckel et du
cuivre. Ann. Soc. Sci. Bruxelles, 54 B, 314 (1934).

15. M. IsHIBASHI and M. KisH|. Gravimetric determination of lead
as lead salicylaldoxime and its solubility measurement by
using thorium B as radioactive indicator. Bull. Chem. Soc.
Japan, 10, 362 (1935). B.C.A., A, 1338 (1935).

16. F. HecHT and R. REISSNER. Zur quantitativen Mikrobestimmung
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des Kupfers. Mikrochem., 17, 127 (1935).

17. F. ALTEN, B. WANDROWSKY and E. KNIPPENBERG. Eine Nephelo-
metrische Kupferbestimmung mit Salicylaldoxime in Blei-
freie Substanzen. Mikrochem., 20, 77 (1936).

18. M. GAHIDE. Sur un dosage titrimétrique du palladium au moyen
des oximes. Bull. Soc. chim. Belg., 45, 9 (1936).

19. D. N. FINKELSCHTEIN. Micro-analysis of agérosols. II. Nephelo-
metric determination of copper by means of salicylaldoxime.
J. Appl. Chem. (U.S.S.R.), 10, 213 (1937). B.C.A., Al, 272
(1938).

20. T. G. PEARSON. Zur Fillung des Zinks als Zink-Salicylaldoxim.
Z. anal. Chem., 112, 170 (1938). '

21. E. STENGEL. Die Bestimmung des Kupfers durch Fallung mit
Salicylaldoxim. Tech. Mitt. Krupp. Forsch. Ber., 2, 81
(1939).

22. L. P. BieFreLD and D. E. HOWE Separation and determination
of copper and nickel by salicylaldoxime. Effect of hydrogen-
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| Thioglycollic Acid
(Mercaptc- acetic acid, Thlolacetlc ac1d)
HS « CH, - COOH
TR 921
S i

AR — R, R R R R, SUKTT B iRA

Fo# 8 2 105°C Fulikly 15 mm. B ¥ k8, ﬁﬁﬁkmﬁ;&#ﬁﬁ
&@(dnhlodlglycolhc acid),S, CH, « COOH),,
AR e R W R B RR T, FOBR RN AKALER S B
BACRBARA, RSB TR, £REHFBET, DTAT
AT, SHRFERGHENT 65 SR 8, Bsi
66T, 6, AR 4, WE. TR, B A B iR
%, B2 R ERE T 8,50, 5%, 59,58, 88, 8, 6%, &1, 51,
€5, 8%, 8 R,

G EERD 1 I 10 ml. BAWE, MEASH Phsk R M, S R A
AR, AN R 5 2 B , A 2L 1% 2 0 Y R B
B2 B BRAELFERIR, RERZAPE, A KA
B AL TR B, B BT, Sk B A K A
BHE B —A L SRS R BRI,

AR R RY, R B AT & , A AR BR AR
BZBMART . WAE L ZARE, SBRET ISR, W
W DA M R A R, TR BB R A AT AR VS . &%
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AL R B |

Wz WED . MREEARBFEZ G, BAH CamBRs
v B AR BT BRI B B, IR RN
SRR R B T 2 SERCTRUE R
AU AR AL R B e S B B, R R B R L 2
KA 2B, B 2 A R R I i b, o
D VT B T o B, TG 88 SR VR T ST By S it R

R AT R, A BB S JE B, R TR A B T2 T
WO WAL, B, B, R R SR B (L,
BRRRALYy , SRR, T B Sty B ALYy , Bl B
0y , S84y TR ALy, TEBR R (LAY , | AL R L e oA &
T B A Sos, TaE T syt
AT, DL EAREAE, R B, o MEHE
T B4 U , TS P e e A T R B 3R, 35 B I v
BEAE 3F 25 & JB A5 UC BT 46 B 0 A9 P B A PRI OO,

2 & X K

1. R. ANDREASCH. Uber eine der Thioglycolsiure eigenthiimliche
Eisen-reaction. Ber., 12, 1390 (1879).
2. E. LyoNs. ‘Thioglycolic acid as a colour test for iron. J.A.C.S.,
- 49, 1916 (1927).
8. R. K. CANNON and G. M. RicHARDSON. The thiol-disulphide
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. 23, 1242 (1929).
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of the mercaptoacetic method to milk and blood). Ind. Eng.
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6. S. L. TompsErT. Thiolacetic acid as a reagent for the deter-
mination of inorganic iron content of certain b1010g1ca1
" materials. Biochem. J., 28, 1636 (1934).
7. B. R. BURMESTER. An investigation of a method for iron deter-
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mination in bleod. J. Biol. Chem., 105, 189 (1934).

HorLmsing,  Thioglvkolsalire als  Ligninreagens.

untersuchungen VIII. Ing. Vet. Akad. Handl., Nr.

pp. C.Z.. (i), 93 (1936).

. BirrruM. Copper catalysis of the oxidation of thiol-
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131, 81
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114, 357 (1¢3¢).

kolsdure in der quantitativen Analyse. Z. anal. Chem., 113,

189 (1938).

C. CBIRNSIDE and C. F. PRITCHARD. The colorimetric deter-

mination of iron in glass using thioglycollic acid.
Glass, Tech., 23, 26 (19239).

Mikroreaktion des Eisens mit Thioglykolsdure.

Chem., 116, 225 (1939),

J Soec.

. MAYR and A GEBAUER. = Zur Aufklarung der Makro— und -~

Z. anal,
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Thiourea
H,N . CS . NH,
B 76.2
e, 80,86 (T1) , 8 (0s) 8T (Ru) FakH

BEIR 7 — 3 G5 7, YR 182°C, BEFT B0 AK, 36 1096 K vk
To4% 2 R PR
TSR UKL (0.5—1 N DIESEE)ET, mA KA R 5
AR, E—E A LR RS T AR B —

%, -

IR Bk, TR — Bt 2 S BhgE, G P AR Z S RE 5,
GULER 68, T, 88, IEERAIGH CERA R IF A T R B B MDA
FepriD) AL A, SRR B MR i, -

B, 5 R B RO A A D LB e U0 B v B B
e, RSB R T D sk, g T R )
A ESSURIR AR, AR
ERBHES. | .

gz fdt: I 10 ml 3Kk (0.8 N SRENELR), WA 1 2. BElR, &
BLEBIERY. IR 0.8 N AR A BRI B DL R IR A
B FIR AR A DHE AR E 25 ml., JEBAEHE & DI B:
BRI AR e, 0k 0.05-1.0 mag. 75 Mgk i 2 ki

G,
WZERHME: USRS RO B, A
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B LR BATE ISR 2 Pb(NOy),-11 CS (NH)s ZEHTTHR, #8
ST S 3 O T i A A o T 7 O RS TR 1
R, |

B BOR R, 60, 88, 50, 85 65, 6, 68, e 6, B, 6, 8. 81 B0,
5, 8%, 8, AR SH AT 15, |

iR 0 S R R AR 2 0, T % by S A O » B SRR,

i AL A

S BT

KRR BRI B RS 1-2 N Sepg e, MASFERZH
WK Ik v CRRBA B RS N/ L, 3648 25°-30° Cﬁ@%ﬂ;Z) Az 5 2
K BB,

mlﬁ%ﬁmﬁié%%ﬁﬁZ@w(%ﬁﬁﬁﬁ¢2ﬁ%#
REGTRARRE . B RS ES 156, EIBRIEION 6
. FRUR R R R Clo_L ) Bhk, mows , BT ER SR 25
nEe.

FRBOKVET DU, 3 AR DL IRAR A R . UBREREOR
BRIR A , SRR B 8 ALy s i & e (LI VS LA LR DL

FUR B Y 84 WEER UUIR R 550°—600° C eyt (E B,
- BTMBEERRE B B R v v I, A7 2 BB » D) I SRS,
TR, EENARE RN, g LR,

$eE ROYEE: R T A g g R I P — AR
=RASETIER 8, 8, 58, 8, 68 . 83, 6, &, 84, 8, SL.E0 85, 0
— R A B

EAEAE U R IR, iﬁ%ﬁj’%ﬁﬂ* TR 2
FIGAEBEBRURE . |

RRFBIRINAH 2% BRBGREET , AE FR ZHEZ
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0% KBRS, EgAKHAE= 1 8%, g il TICIO, -
4CS (NH,), il A H OB RMNHEIRL 5% KUEHvEY
Z. |

58 LTI R TR 8 248 TIC10,, o 53 iR e ML 08
B BRI, 3 IR fL R B R D R

A B R A AEWE, BT 23845 TINOg o 4CS(NEy) o, i Fih i
B SR AR ST R W] |

BB TEZ IR BT RE DBy o, S R P
Wi 1.16) Ikt , RIZ BB RS 6 AL (e . Qi@ ALK A7
2 PR RAT BT REA A

FBEJJE Gilehrist® BRI 2 BEER A B HI 22—,

EﬁﬂﬁiﬁRelneckeﬁZHﬁﬁAﬁﬂi@mﬂﬁ P BT R
S ,

B 27K R M A T B A el te) 2 sk e W i
A EITRITT, LlR S RARERT, SRR
% P EEHI AR TR, RS STERE By 2 R T DM 2 AR
Y.

TR 2 T , TEmme b4y (selenites) %%ﬁféﬂﬁ?ﬁééﬁ@
AR L0, A8 — BRI R 2.

2 £ X M
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Titan Yellow
(Clayton Yellow)
SOgNa

CHS/\l/ S \C |/ \SOBNa/NH l/ \‘ / " \CH,
P /N N ||
NN N\ N \N/\/
53»?45: 695
ek el

AR — R S, T ROR K G . R
7 v A Y — A £, TSR B = 1 B — R B REE.

GEER: AR Nessler 3 AT BUSHER , JUE IR
=1 0.1 % A BB /K i (R ER S iRy ) , BB B2 N/1
AT, |

B BT B EE I — TS 2 S, B R o, M B L S
WA (R B — TR S R, 588, 8 GRS, Tl L
BRI, RIBAET I — 8, 88,10 R, i R G
B A, BB SR B R E T, -

graE: R, SERETTENE RS EET, LM
e Ay i, ik NS B (6 BRI R T RE A B N LY, BB R
PRk B8 (protective colloid),ZfF LT, 81 B &% HE In s BLBC JE(OO

e £ XK

1. I. M. KoLTHOFF. Een nieuwe speciﬁeke kleurreactie op mag-
nesium en een eenvoudige colorimetrische methode ter be-
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paling van sporen magnesium. Chem. Weekblad, 24, 254
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(1927;.
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quantitativen Bestimmung des Magnesiums mittels Titangelb
nach Kolthoff. Mikrochem., 14, 8348 (1934).

9. H. L. PIOTROWSKI. Microchemical test for magnesite. Spraw.
Tow. Nauk. Lwow. 14, 233 (1934). B.C.A., Al, 535
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Toluene-3 :4-Dithiol
“ — Il ‘Dithiol’
4-Methyl-1:2-dimercaptobenzeze

CHg

I
N

-,
\/ SH

l

SH
fE: 156
E@%ﬁl?ﬁm‘l

RSB —B AR AR 1 CERERTHARREZ
| M., BB (PL) i@y (Ortho- dlthlols)ﬁaﬁﬁﬁﬁiﬁ/f\ﬁmm
. Eﬁﬁﬁ(mercaptldes’),*ﬁﬂm@ﬁcﬁﬁﬁakﬁﬁﬁﬁéﬁé% A
BCIERER, 5R , 5, B, 8, RERPTSUA A SRR A5 o,
g, ok HI2E B 66 UBE , TS B GR A DA BLIR AT U IR B A AL UK
§0,65 , 8k (Re) J4R (PA) B4 , b EF A3, f =8 Bk
Btk —RBIEH .

ARRBITEE 2 TEILIRF 0.2 2. dﬁﬁﬁhﬁﬁ" 100ml. 1% WAL
SRELWE i, XA 0.3 g. ﬁﬁa@@(thlo-glycolllc acid) , SEHbBK
7 2B B T, B B R L B R B IE S S BIE R,

ErERC:  JLREZEMRERIGE BRI AH 5
15 % ENEEHE, DA B AR e » BB SE LA Wy, DERFEN A AL

£84



B OE-3:4-= F B 185

RyER R TR N . e e I — A —
8955, [REh, SR REE A AR A& BE T ks,
TS AL R AL, 3 FO B BUBR 2 M A AL (5 s BB LT BE
BB E IR S ESEE 1% LV TASRE T, {85 25 ol 3P AR BB
SRR, SE RSB EIR (A S  E AR
%, G, FHEX, '

SZHEERED: BHZLERNE, REAMA 1 nl. 25
AL (agar-agar) , By, 2 ml R RMEHE, K 1 ml. REE
B, SR AW Z AR FEE 10 ml. S SRR IR KT R —
A, NS BAAE AR I BT AL B L e, RRAAERR
iR RIS . - |

2% %K

1. B. E. D. CLARK. The detection and colorimetric determination
of tin by meang of substituted 1:2 dimercaptobenzenes. A
specific reagent for tin. Analyst, 61, 242 (1936).

2. J. H. HAMENCE. A scheme for the separation and determination
of metallic impurities in foodstuffs. Analyst, 62, 18 (1937).

3. R. E. D. CLARK. The colorimetric determination of tin by means
of toluene-3:4-dithiol. Analyst, 62, 661 (1937).

4. C. C. MmiLER and A. J. Lowr. Qualitative semjmicro-analysis
with reference to Noyes and Bray’s system. The tantalum
and the tungsten group. J.C.S., 1258 (1940).

5. C. C. MiLLer and A. J. LowE. Qualitative semimicro-analysis -
with reference to Noyes and Bray’s system. The gold
group. J.C.S.; 1263 (1940). tal |

6. J. H. HAMENCE. A new test for the determination of tungsten
and molybdenum. Analyst, 63, 152 (1940C).

7. R. DE GIAcoML. The determination of tin in foodstuffs by means
of dithiol. Analyst, 65, 216 (1940).

8. C. C. MILLER. Qualitative semimiero-analysiz with reference to
Noyes and Bray’s system. The copper and the tellurium
group. J.C.S., 786 (1941). |

9. C. C. MILLER. Preliminary observetions on the behaviour of
rhenium and the complex thiocyanates of rhenium and
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molybdenum with toluene-3:4-dithiol. J.C.S., 792 (1941).
10. I. STONE. Determination of traces of tin in malt beverages.

Ind. Eng. Chem. (Anal.), 13, 791 (1941).
11, N. H. Law. An improved method for the quantitative deter-

mination of tin in foods. Amnalyst, 67, 283 (1942).
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Ur‘anyl Zinc Acetate & Uranyl Nickel Acetate
o IRl

% il e M DL, 6 8 B R RS ML AR IR 2 AR A
ERALMEEL RS, BRI TS R
R 2T, A8 A e LR e, T R LR 6 R 8RR R R
3B RERCHH, ¢ Kolthoff M40 41 Feldstein B Ward® 2 4 5148
SRETHL, AR AR E B, hRFRGIME
RO A B B, e IR B E B S B R, T HB S e
Wik A R, W2 RE BT SR &
EERRONEE L MRS A . _ , _

ERETR AR SV MR SR 2 Ry R, BN SR AAESREE
(Sodium zinc uranyl acetate) NaZn (UO,);(C,Hz0,), - 6H,0
ZEERRIERE,  W=R(triple) BBMLYT RIS AKX,
AR, AR IR . R AR B R T
{5 R ITUR NaNi(UO,)s(CoHyOy)s + 6H,0,

B SRR R B AORE B, AR BT TR AR,

EMSRGERIES: TARRARYDERR:

(BB BRahRE | 10 g.
BiER(30%) 6 g.
K2 . 65 g.

(L) BREE | - 30 g.
BiER(30%) | 3 g.

mKZ2 | 65 g.
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EFES O, B T RIRA, R 20° = 1°C, ¥R
PRI BN E, R s B A =B, i B
B U T B BHRSNEE 20°C R fuindy, N8R Sl EISEad
R DV B = ERE R 2 U

BEMBRARZES: THRKHRMERKE:

B A ah Ak 14 g.

BE AR 40g.
R (VKA | 12 ml.

K 200 ml.

WRIEA S 20° + 1°C, RSN ILILEE AL N BRER IR, SR
B 2 AW T R BN = B R R, R L B
Y ara ThEG A T

G IEER:  HORHEET AL, WA 20° C BRA LSRRy AL
W, R RS A, B RGL  ERS RITRRTRISAF
£, R FHELA Y, MR RSV TRNEHE, &
52 0 Y, OB + T Al R LA B TR
i R e R PR S SRR BE . o AR B P T R
Z—8H. ' |

e BRI SR , PR T e A kA &, 7T
BB 2 DA RO, A A = BB S R, A5 —
57 1 » S R SR S R » SO RO B T A R SR T IR DR =
W L.

8%, 5 B S T R G A BB PR DS B8R, 3 ELR T et B 1)
BN R R (LB ER) .

PR B I R 65, 88 K85 ARAE R, e M BHABN R AR I R IR
SRRy, NG, em B0, 80 , RS L BB ALy 2 AR fErR , T 4R




B BB G0 BE oF W OB OB M BE o8 - 189

B A DABEESA T -

SRAE R P TR R T, AR B SR AT 4Bk A
FREL R = WAL AR . TR SRR e i AR ) B P R
AR DT J LB IS AE S A AT |

MZBE: () EEA—IK L0 ml. S, AR 0.008 2.
SR, A 10 ml. 308, 3 20° +1°C 3 RAWHRE =TILE
WA, BRI . R SRR AR TLEE SR D
GEPABE S 3R b, Y ek 2 ml. SABISETIE I TR, 2R 8 K 2
ml. B (TSR 20° = ERIBM L8R Z) BEM LK, Feth IS L
e, AGUUHR 40° C g2+ RS REBBZ.

iz ER x 001502 = g2 EE (FEMLAY) .
M ER x 0.01495 = PZEE(ASHLAW).

#,8%, 88, BT, W HSH DR 0.05 2. THERHHUE.
M ] DME B SR, 61, 81,68 AR B LS i iR it A R, B
PR B R Y, |

(Z)BEW — FR=ERS®AYZEE 5, v FENT T 5
iU R R BT B R R ARSI E s K
BRI . BT B LY 2 P ST BRI LT HERE . |

(—)IE=EBE RN 2 % MERT, RS FRAFHMERSTR
K2, oSl REAL A YR RS = (E an A pa (R OnME TR0 IR A
By, RENER AR T R o S S LA L A
R EE S B 7 v i ) N /10 38 6F BRSO P i 8 L (%),

1 ml. N/10 5B EEBEEH = 0.0003833 g. £,

155 G B T T AGE B BRI I A @k 1R T 6 S
BB EREE P, | |

PR AEREBTAESBERE, D RS barium di-
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phenylamine sulfonate) R&gft. & B ~H® .
ARUER IR AR W BB R S ALISEE 3k HIGE T W A 8
8 L U E B B .
() —HERT R B ERE B R, (RAF DU BRI R, ﬂuﬂﬁcMﬁz&
LS , [B] R IAGR B S F AL en i, IR R ER AL 2 L
(AR B S8 Ko, WA HE B AR ER
IR 2 L, IRy Bk At w00 .
1 ml. N/10 &4 484 = 0.00023 g. $A4.
Qi TE = T AL v B I M LT Y M S
() ey — = EEE Wb OB ) B R, L Bl WA
& EH LA T P AL SR A R el . R/ RYEGE A D D7 R st
AU Sh P v A T IE 3 Gonm2am)

& F XL K
EERGRRSE 149 MK 9T
BRERSHENGE S0-51 R 97
AEIR SHEREE 99 A8, 40,44,46
NERR SRS 99 AR, 97
B R 4T 4% 100~102 A B 97

ELERSMEE  103-106

1. I. M. KOoLTHOFF. A new qualitative test for sodium. Pharm.
- Weekblad, 50, 1251 (1923). B.C.A., ii, 60 (1924).

2. I. M. KortHOorF. Ein specifisches,Reagens auf Natrium., Z.
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