REFERENCES

=

. Ingle, J.D., and Crouch, S.R. Spectrochemical Analysis. Englewood Cliffs:
Prentice-Hall, 1988.

. Marczenko, Z. Spectrophotometric Determination of Elements. Poland:
Wydawnictwa Naukowo-Techniczne and Ellis Horwood, 1976.

3. Townshend, A., Bums, D.T., Obifiski, R.T., Newman, E.J., Guibult, G.G.,
Marczenko, Z., and Onishi, H. Dictionary of Analytical Reagents.
London; Chapman&Hall, 1993.

. Varothai, S. Unpublished work.

[ ]

v

. Sun, X,, and Y1, Y. Spectrophotometric determination of microamounts of
bismuth a new reagent tribromochlorophosphoazo. Yejin Fenxa 10
(1990): 10-12. Chemical Abstracts 114 (1991): Abstract No.
11426264
6. Ma, C., and Wy, C. Study of the colour reactions between unsymmetric
bisarylazo derivatives of chromotropic acid and some non-rare-earth
elements and their analytical applications. IlI. Study of the B-type
reaction between bismuth(IIl) and chlorophophosphonazo-PN [3-(4-
chloro-2-phosphonophenylazo)-6-(4-nitrophenylazo) chromotropic
acid]. Huaxue Xuebao 48 (1990): 132-137. Analvytical Abstracts
~ Subjects 53 (1991): Abstract No. 8D60. |
7. Yang, H., and Wu, G. Study on the colour reaction of bismuth(III) with

p-methyldibromoarsenazo and its application. Lihua Jianyan. Huaxue
Fence 26 (1990): 195-196. Anaiytical Abstracts Subjects 53 (1991):
Abstract No. 9D82.

8. Lu, J,, and Peng, X. Spectrophotometric determination of microamounts of
bismuth in ores with tribromoarsenazo. Fenxi Shivanshi 9 (1990): 70.
Analytical Abstracts Subjects 53 (1991): Abstract No. 9E24.

9. Yang, H., and Wu, G. Photometric determination of trace amounts of bismuth



107

in iron and steel with arsenazo-DBS. Lihua Jianyan, Huaxue Fence
27 (1991): 237-239. Chemical Abstracts 116 (1992): Abstract No.
75163c.

10. Zhang, Y. Spectrophotometric determination of microamounts of bismuth
in copper alloys with dibromo-p-nitrochlorophosphosphonazo. Yejin
Fenxi 11 (1991): 14-16. Chemical Abstracts 116 (1992): Abstract
No. 98448p.

11, Gu, L., Wy, D, Sha, N., and Zhou, Z. Studies on the chromogenic reaction of
bismuth(I1T)-chlorophosphonazo-mN. Zhejiang Gongxueyuan
Xuebao 4 (1991): 32-35. Chemical Abstracts 116 (1992): Abstract
No. 2474%4e.

12. Zhang, H., L1, X., Wang, H., and Zhang, J. Direct spectrophotometric
determination of microainounts of bismuth with a new chromogenic
reagent 2,6 —dibromo arsenazo. Lihua Jianyan, Huaxue Fence 29
(1993): 9-11.

13.Ke, Y., Sun, P., Wu, B, and Liu, H. Spectrophometric studies on the color
reaction of bromo substituted asymmetric chromotropic acid with
bismuth(IIT) and its application. Yejin Fenxi 13 (1993): 1-4.
Chemical Abstracts 119 (1993): Abstract No. 240577n,

14.Wu, J., Sun, J,, Su, X., and Shen, Y. Spectrophotometric determination of
free bismuth oxide in bismuth titamate sinters with
dibromocarboxyarsenazo. Yankuang Ceshi 12 (1992): 117-118.
Chemical Abstracts 120 (1994): Abstract No. 94184;;

15.Ke, Y., Sun, P.P., Wu, B.C, Liu, H.C., and Wu, C. Study on the colour
reaction of bismuth with 4-BPA-TB and its analytical application.
Lihua Jianyan, Huaxue Fence 30 (1994): 96-97. Analytical Abstracts
Subjects 56 (1994): Abstract No. SD102.

16.Li, Q. Study on the color reaction of bismuth with Arsenazo III and its

application. Yejin Fenxi 14 (1994): 54-55. Chemical Abstracts 122
(1995): Abstract No. 22696w.




108

17. Qiu, P., Zhang, H., Wang H., and Cheng, J. Spectrophotometric determination
of bismuth using a new chromogenic reagent choirophosphonzo-ml.
Fenxi Shivanshi 14 (1995): 37-39.

18. Zhang, Q., and Yang, H.Y. Study of the chromogenic reaction of bismuth
with a new reagent - arsenazo-dibromocarboxyarsenazo. Lihua
Jianyan, Huaxue Fence 31 (1995): 86-88. Analytical Abstracts
Subjects 57 (1995): Abstract No. 9D105.

19. Zhang, H., Fan, F,, Cheng, J., and Qiu, P. Direct spectrophotometric
determination of microamounts of bismuth with a new chromogenic
reagent 2,6-dibromo-4-ethoxyarsenazo. Huaxue Shiji 17 (1995): 257-
259 Chemical Abstracts 124 (1996): Abstract No. 192675x.

20. Pan, J., Zhang, H., and Xu, Z. Study and application of the chromogenic
reaction of bismuth and DBMCAA. Lihua Jianyan, Huaxue Fence
32 (1996): 150-151, Chemical Abstracts 126 (1996): Abstract No.
112487r.

21.Yu, J,, Luo, C., Wang, L., and Wang, D. Spectrophotometric determination
of trace bismuth(III) with p-acetylchlorophosphonazo. Shandong
Jiancai Xueygan' Xuebao 10 (1996): 54-55. Chemical Abstracts 126
(1997): Abstract No. 98549d.

22. Job,P. Formation and stability of inorganic compiexes in solution
Ann.Chim. 9(1928); 113-208. Chemical Abstracts 22 (1928):
Abstract No. 2120.

23. Vorburgh, W.C., and Cooper, G.R. The identification of complex ions in
solution by spectrophotometric measurements J. Am. Chem. Soc.
63 (1941): 437-442.

24. Yoe, J.H., and Jones, A.L. Colorimetric determination of iron with disodium-
1,2-dihydroxybenzene-3,5-disulfonate. Ind. Eng. Chem. Anal. Ed.
16 (1944): 111-115.

25. Harvey, A.E., and Manning, D.L. S.pectrophotomeu-ic method of establishing



109

empirical formulas of colored complexes in solution J. Am. Chem.
Soc. 72 (1950): 4488-4493,

26. Meites, L. Handbook of Analytical Chemistry. New York : McGraw-Hill,
1963,

27. Schwarzenbach, G., and Flaschka, H. Complexometric Titration London:
Muthuen, 1963.

28. West, T.S. Complexometry with EDTA and Related Reagents. London:
BHD Chemical, 1969.

29, Green, A. G. The Analysis of Dyestuff. 3rd ed. New York: Charls Gniffin,
1920.

30. Abrahart, EN. Dye and Their Intermediates. 2 nd.ed. New York:
Edword Amold, 1977. |

31. Zollinger, H. Color Chemmgl New York: VCH Verlagsgesllschaﬁ 1987,

32. Zollinger, H. Diazo Chemistry I. New York: VCH Verlagsgesllschaft, 1994.

33. Conant, J.B., and Peterson \W.D. The rate of coupling of diazonium salts
with phenols in buffer solutions J. Am Chem. Soc. 52 (1930): 1220,
‘34, Bhagwanth, M.R.R. Unpublished work
35.Ved, C.A. Substituted 2,7-bisphenylazo derivatives of chromotropic acid.
Fr. 1,474 471. March 24, 1967 Chemical Abstracts 67 (1967):
Abstract No. 73688y.
36. Savvin, 8.B,, Akimova, T.G., and Syanava, E.M. Thin-layer chromatography
of chromotropic acid 2,7-bisazo derivatives, Zh. Anal Khim. 34
(1979): 640-646. Cﬁmnica_l Abstracts 91 (1979): Abstract No. 82568g.
37. Vogel, A1 A Text-Book of t‘itative Inorganic Analysis 3rd. ed. London:
Longman, 1975.
38. Peters, A.T., and Freeman, H.S. Vol.2 Analvtical Chemistry of Synthetic
Colorants. London: Blackie Academic & Professional, 1995,
39, Fedorov, L.A., Zhukov, M.S,, and Savin, T.V. Carbon-13 NMR comparative
study of structure of mono- and bisazo-substituted chromotropic acid -
in solution. Zh. Anal. Khim. 39 (1984): 1754-1760.




AnUWIWELINg
ARINTAIVENAY



Solvent System No. 9

Diazomum sall z .
Diazomum salt

Monoazo

Monoazo

Bisazo

NOTUUINEUINTT
F'g"’mmwmmmﬁﬁm

A - Attempt to prepare SN-dye with method |
B : Attempt to prepare 4N-dye with method |
C : Attempt to prepare SN-dye with method 2
D : Attempt to prepare 4N-dye with method 2

111



112

Solvent System No. 11

Diazonium sg

Monoazo

e AR e 5 o e
AN PRERA I VIENRE

recrystallization



113

Solvent System No. 9

o ARV IR T
AR BRI IR

fonic acid (monoazo)
B : Attempt to prepare SN-dye with method 3

C : Attempt to prepare SN-dye with method 4



Solvent System No. 9

Figure A-4 Chmmamgraay)f attempt to prepare 5N-dye with method 5 and

'ﬁ“ﬁﬁumwammi

A : Attempt to preparg SN-dye wuh meth

AN Nﬁmmm‘m%ﬂmﬂ

114



115

Solvent System No. 11 Solvent System No. 5

Bisaro
Monoazo

Bisazo
Bisaro

Figure A-5 c@ﬂmu;lmuﬁ ﬂ:l ﬁnemnd 6
Q Wbl ’ﬁﬁ#ﬂ% 3 %&W@ﬁ&iﬂ“‘*ﬂ =

disulfonmic acid (monoaz
B - 2.7-bis[(2-hydroxy-5-mtrophenyl)azo]-1,8 dihydroxy-3.6-

naphthalenedisulfonic acid (bisazo)



116

Solvent System No. 9 Solvent System No. 11

Digzonium salt

Diazonium salt

Monoazo

Figure A-6 Chromatogram of attemapt to prepare-4N-dye with method |

QW’]@&Q?MN‘IM’WI el 1N E

1% recrystallization
{' 3" recrystallization



117

Solvent System No. 9 Solvent System No. 11

Diazonium salt

Monoazo

5

Figure A-7 C}tmmamg;ram 0 attempt to prepare 4N-dye with methpd 4

QW’A@M}Q AL R Bl

disulfome acid (monoazo)
B : Attempt to prepare 4N-dye



118

Solvent System No. 11

e FPTERLIS YIRS Y e

A - 2-[(2-hydroxy=4-nitrophenyl)azo]-1.8 dihydpoxy-3.6-naphthalene

AN RIEREREAII VIR E



119

Solvent System No. 9

Figure A-9 &Qu ﬂu;%aﬁlﬁmm Qn;ethﬂd 1
QW'gﬁnm@m N1IVIEINE

- 2" recrystallization
D . 3™ recrystallization



120

Solvent System No. 5

—e cﬂmymmu mm s
QW’]@P&ﬂWN%W’m eNRY



% Transmiltance

1500 1000 500

— , _—
4000 3500 3000 2500 2000
Wavenumbers (cm-1)

Figure A-11 IR spectrum of 2[(2-hydroxy-5-nitrophenyl)azo}-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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Figure A-12 IR spectrum of 2[(2-hyd.roxy-4—niu'ophenyl)azo]—1,8-dihydroxy-3,6—naphthalenedisulfonic acid
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Figure A-13 IR spectrum of 2[(2-hydroxy-3,5-nitrophenyl)azo]-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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Figure A-14 IR spectrum of 2,7-bis{(2-hydroxy-5-nitrophenyl)azo}-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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Figure A-15 'H-NMR specﬁum of 2-[(2-hydroxy-5-nitrophenyl)azo}-1,8-dihydroxy-3,6-naphthalenedisuifonic acid
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- Figure A-16 '"H-NMR spectrum of 2,7-bis[(2-hydroxy-5-nitrophenyl)azo}-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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Figure A-17 PC-NMR spectrum of 2-[(2-hydroxy-5-nitrophenyl)azo]-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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Figure A-18 “C-NMR spectrum of 2,7-bis{(2-hydroxy-5-nitrophenyl)azo]-1,8-dihydroxy-3,6-naphthalenedisulfonic acid
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