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INTRODUCTION

CYLINK® N,N’-methylene bisacrylamide
(MBA) monomer is a highly effective and 
very versatile bifunctional monomer that 
can be copolymerized with acrylics,
styrene-acrylics, vinyl-acrylics, vinyl 
acetate, EVA, etc. via emulsion, solution,
suspension or bulk polymerization 
techniques. It undergoes reactions that 
are typical of vinyl and amide groups.
Currently, it is used in many industries 
and products, such as exchange resins,
thickeners, and coagulating and 
flocculating agents. It has been especially 
useful in the preparation of super-
absorbent and non-woven products,
such as sanitary products, filters and
membranes, pharmaceutical hydrogels,
and battery separators, for example. A list 
of representative applications for MBA 
begins on page 5. ■
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TYPICAL PROPERTIES

Appearance Crystalline solid
Molecular weight (theoretical) 154.17
Active content 96.0% min
Moisture content 1.0% max
Water insolubles 0.5% max
Inorganic sulfate 2.5% max
Apparent density @ 30°C (86°F)

≈ 1.24 g/cc (10.35 lb/gal)

g/100 ml Temperature
Solubility Solvent °C °F

Water 2.20 10 50
Water 3.20 25 77
Water 6.52 50 122
Water 13. 2 70 158
Water 42. 2 90 194
Acetone 1.02 30 86
Benzene <0.1.2 30 86
Butyl cellosolve 2.52 30 86
Chloroform 0.32 30 86
Dioxane 1.12 30 86
Ethanol 5.42 30 86
Ethyl acetate 0.42 30 86
Heptane <0.02. 30 86
Methanol 8.22 30 86

Stability
MBA is stable at ambient and higher temper-
atures but melts at 300°C (572°F). Pyrolysis-gas
chromatography studies at 200°C (392°F) and
400°C (752°F) show that acrylamide is not
released as MBA progressively decomposes. This
method is capable of detecting 5-10 micrograms
of acrylamide in a 1 gm sample (5-10 mg/liter).
Chromatographic indications are that MBA
decomposes at these temperatures forming
water, carbon dioxide, and nitrogen.

2

CHEMICAL REACTIONS

The bifunctionl chemistry of MBA has been 
studied extensively and new uses are constantly 
being discovered. Some 531 references are in-
cluded in this brochure, attesting to the intense
industrial activity expended in exploring the 
potential for this monomer. This outstanding 
property of MBA enables it to form highly cross-
linked polymers during copolymerization with
various monomers, yet to have available amide 
groups for further reactions. These reactions, for
example, may be with aldehydes for subsequent
curing (crosslinking) by heat and/or acid gener-
ating catalysts 462.

Polymerization
MBA can be copolymerized or graft polymer-
ized with a variety of monomers and polymer
substrates in the presence of conventional vinyl
polymerization catalysts such as: peroxides,
persulfates and redox systems 171, 182, 415, 418 elec-
tron 11, 13, 306, and UV light and ionizing-type
irradiators 4, and by photopolymerization 14-23.

■■ MBA copolymerizes with a variety of other 
monomers in the presence of peroxide 
catalysts 24, 25 yielding crosslinked, insoluble 
resins. As an example, the amide may be dis-
solved in ethylene sulfonic acid, the mixture 
cooled and diluted with water, and potassium 
persulfate added as a catalyst. Gelation occurs 
almost instantly 243; the dried gel has essen-
tially no water solubility. Similar results have 
been obtained with other vinyl substituted 
sulfonic acids, with acrylic acid and with 
chloromaleic acid 243, 244.

■■ Hard resins 6, 36, 38, 178, 469 are synthesized when 
MBA reacts with alkyd resins and polyesters,
such as those of the ethylene glycol-fumarate-
sebacate type, at moderately high tempera-
tures and in the presence of a peroxide 
catalyst.
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■■ MBA also copolymerizes with vinyl sulfonic 
acids to produce water-insoluble cation 
exchange resins 243. When ground and 
screened to a particle size of about 8-60 
mesh, the resin prepared from acrylic acid 
and MBA has a good ratio between capacity,
based on sodium bicarbonate as the exhaust-
ing solution, and the density of the resin.
Variations in the proportions of the two initial 
monomers produce variations in the capacity-
density ratio 64, 243.

■■ Anionic, cationic and amphoteric ion 
exchange resins may be prepared from MBA 
— refer to ion exchange resins in the Repre-
sentative Applications section.

■■ Reaction of MBA with vinyl monomers 511, 514,
cellulose 512, starch 513, and polyvinyl alcohols 471

takes place with addition and/or copolymeri-
zation at the double bond. Water insensitive 
polymers and films, thickeners of increased 
efficiency, fabrics having ion exchange prop-
erties, and textiles of increased dyeability 
are produced. Please see the reactivity ratios 
on page 4 to determine feed rate and copoly-
mer parameters.

■■ Polyvinylpyrrolidone and polyamides have 
been crosslinked with MBA 517-520.

■■ The mechanism of crosslinking MBA with
polyacrylates has also been explored 515.

Crosslinking and Grafting
Irradiation techniques can be used for producing
graft polymers. For example, it has been reported
in the literature that a polyoxymethylene can be
reacted with 2%, 5% and 10% MBA by exposing
films of such mixtures to electrons produced by a
Van de Graf generator 4.

To impart antistatic properties, grafting of MBA
onto textiles has also been explored 484, 485, 497.

Reactions through Vinyl Groups with Amines,
Amino Acids, Sulfites and Hydroxy Compounds
MBA reacts wtih amines, amino acids, hydroxy 
compounds and sodium bisulfites, addition taking 
place at one or both double bonds 2, 27, 28, 493:

CH2 NHCOCH = CH 2 CH2 NHCOCH 2CH 2N (C 2H 5) 2

CH2 NHCOCH = CH2
+ (C 2H 5)2NH CH 2 NHCOCH = CH + ➛ CH 2 +

2 NHCOCH = CH2
+ (or R 2NH)  

CH2 NHCOCH = CH 2 CH2 NHCOCH = CH 2

CH 2

orHH = CH2

CH 2

CH2 NHCOCH = CH 2 (base catalyzed) CH 2 NHCOCH 2CH 2CH2OC2H5

CH2 NHCOCH = CH2
+ C 2H 5OH CH 2 NHCOCH = CH + ➛ CH 2 +

2 NHCOCH = CH2
+ (or ROH)  

CH2 NHCOCH = CH 2 CH 2   NHCOCH = CH 2

CH 2 NHCOCH 2CH 2OR

H2

CH 2 NHCOCH 2CH 2OR

These reactions are not very selective, mixtures of
mono- and di-substituted products are produced as
well as some unreacted starting materials. Similar
mono-substituted products are reported as polymer-
izing easily in the presence of peroxide catalyst 27, 28.

The kinetics of the base addition of alcohols  to many
vinyl compounds including MBA has been studied in
some detail 516.

Michael Type Addition of Amines
MBA can be reacted by a Michael type addition, with
collage “at the free amino groups of the side chain of
the lysinyl residues, thus furnishing additional sites 
for graft polymerization of vinyl monomers”510.

CH 2 NHCOCH 2CH 2N (C 2H 5) 2

CH 2'  NHCOCH = CH2

CH 2 NHCOCH 2CH 2N (C 2H 5) 2

CH 2 NHCOCH 2CH 2OR

CH 2 NHCOCH = CH2

CH 2 NHCOCH 2CH 2OR

-or-
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Reactions with Thiols, Thiol Acids, Mercaptans, 
and Dioximes
Mono- and di-functional thiols and thiol acids29,
mercaptans30, H2S31 and dioximes29 add to the double
bond of MBA:

CH2 NHCOCH=CH 2+RSH x CH2 NHCOCH 2CH 2SR+ y CH2 NHCOCH 2CH 2SR

CH 2 NHCOCH=CH 2+ RSH  ➛ CH 2 NHCOCH2CH2S R+ CH 2

CH2 NHCOCH=CH 2+RSH x CH2 NHCOCH 2CH 2SR+ y CH NHCOCH=CH 2

Reactions with Silanes and Dialkyl Phosphites 
and Dialky Phosphonates
Silanes 32 and dialkyl phosphites 33 also dialkyl 
phosphonates 34 can be added to the double bonds 
of MBA to form polymers or polymerizable com-
pounds useful as flameproofing agents 469, 486, 487, 489, 496.

Diels-Alder Adducts
Polymeric Diels-Alder adducts can be prepared by
reacting MBA with p-benzoquinone or p-pheny-
lenebismaleimide 35, 521.

Reaction with Formaldehyde
MBA reacts with one mole of formaldehyde in 
basic solution to give a syrup 462. The exact com-
position of the products is not known, but reaction
probably occurs on one of the nitrogen atoms:

CH2 NHCOCH=CH 2+RSH x C 2 CH 2OH

CH2 NHCOCH=CH 2+RSH x C 2 N-COCH = CH 2

CH 2 NHCOCH=CH 2+ CH 2O ➛ CH 2 NHCOCH2CH2S

CH2 NHCOCH=CH 2+RSH x CH2 NHCOCH = CH 2+

This methylol compound cures to a hard film 
when heated at 150°C (302°F). Reports indicate 
that MBA does not react with formaldehyde in 
acidic solutions 462.

REACTIVITY RATIOS
MBA with Other Common Vinyl Monomers

These reactivity ratios have been calculated using 
experimentally determined ‘Q’ and ‘e’ values.
These can be used to predict approximate co-
polymer composition and determine co-feed 
ratios and rates (for semi-continuous, delayed 
co-feed).

MBA = monomer 1

Reactivity 
of 
monomers
towards 

r1 r2 MBA

MBA:Acrylic Acid 0.51 1.86 0.54
MBA:Acrylamide 0.80 1.21 0.83
MBA:Acrylonitrile 1.51 0.64 1.56
MBA:Butyl Acrylate 1.57 0.63 1.59
MBA:Ethylene 14.90 0.02 50.00
MBA:Ethyl Acrylate 0.65 0.83 1.20
MBA:2-Ethyl Hexyl 
MBA:2-Acrylate 0.98 0.70 1.43
MBA:Methyl 
MBA:Methacrylate 0.55 1.27 0.79
MBA:Styrene 0.12 0.32 3.13
MBA:Vinyl Acetate 8.40 0.03 33.33

TOXICITY

The single oral LD50s of MBA administered as a 
5 percent aqueous solution to young male albino
rats and male albino mice are 390 mg/kg and 
380 mg/kg, respectively. Doses of 1.0 gm/kg of
MBA moistened to form an aqueous paste do not
produce any systemic toxicity when applied to 
the clipped skin of albino rabbits 6 days per week
for 2 weeks. MBA is not irritating to rabbit eyes 
or skin.

The 4-hr. inhalation LC50 (rat) value is estimated
to be greater than 2 mg/L. Oral doses of up to 200
mg/kg for 10 weeks produced no neurotoxicity.

MBA dust may be harmful if inhaled.



FDA REGULATIONS

Approved by the U.S. Food and Drug Adminis-
tration — Food Additives Regulation 175.105
Adhesives — homopolymers or copolymers with
other listed monomers.

REPRESENTATIVE 
APPLICATIONS FOR MBA 

Super-Absorbing Sheets
MBA is widely used in this application to prepare
hygroscopioc super-absorbing non-woven fabrics
and sheets. Some examples of this application are:

■■ Sanitary products such as disposable baby 
diapers, sanitary napkins and adult incon-
tinence garments. These are generally 
acrylate-based copolymers containing MBA,
coated onto a polyester-based non-woven 
fabric.(5, 6, 7, 12, 20, 21, 25, 28, 31)

■■ Linked microgel particles for adsorbents, 
filter and separation membranes. These 
microgels can be supported on films, papers,
fibers, non-woven fabrics, glass, metals and 
ceramics.(9)

■■ Temperature-sensitive, anti-fogging, dew-
preventing materials. These are suitable for 
interior walls. They absorb moisture at low 
temperature/high relative humidity, and 
release moisture at high temperature/low 
relative humidity.(11, 12, 16, 18)

■■ Blood purification - MBA can be used to 
prepare non-woven fabric absorbents for 
extracorporeal circulation therapy, and blood 
plasma exchange therapy to separate stem 
cells from blood.(2, 3, 14, 17)

■■ Oil dehydrating sheets, battery separators -
Generally in the form of a coating of MBA-
sodium acrylate co-polymer on polyolefinic 
substrates.(1, 4, 8, 9, 15, 19, 20, 29)
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■■ In the manufacture of pharmaceutical 
hydrogel particles used as reaction sites for 
catalyzing biological enzymatic reactions.(10)

■■ Water-absorbing composites for waterproof 
cables. These cables can be, for example, PVC,
polyolefin, or optical fiber and can be used for
overhead and underwater applications.(13, 22, 41)

■■ In textile applications - In a variety of 
applications including the following:(32-40)

■■ Thickeners for use in printing pastes
■■ Bondable interlinings for fabrics
■■ Cross-linking nucleophilic dyes on wool
■■ Sewing threads with improved bonding

to water-tight sewn materials
■■ Creaseproof cellulosic fibers for wash-

and-wear applications

■■ In the preparation of siloxane primer com-
positions for bonding fluorosilicone rubbers 
to metals, plastics, olefinic fibers and non-
woven fabrics.(42)

Other applications

■■ Adhesives and laminates - MBA is used in 
making polymers for laminating fiber glass,
paper metals and plastics.(43, 45, 50, 51, 53)

■■ Coagulating and flocculanting agents - In 
the preparation of clarifying agents for all 
kinds of beverages and foods, and precipi-
tants, flocculants and settling agents.(98-100)

■■ Coatings - MBA can be used in the following 
coating applications:

■■ Anti-corrosive films on metals (60)

■■ Wood coating (55)

■■ Powder coatings (56)

■■ Room temperature curable coatings (57-59)

■■ Coatings for TV color tubes (54)
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■■ Ion Exchange Resins -

■■ Cation exchange resins(243, 244, 248, 251, 254)

■■ Amphoteric exchange resins(247, 253)

■■ Anion exchange resins(249, 252)

■■ Exchange resins for biologically active
materials(255)

■■ Solvent gel ion exchange resins(250)

■■ Ion exchange sheets & films(245, 402)

■■ Pearly cation exchange resins(251)

■■ Construction materials - In polymers used 
for waterproofing concrete and masonry,
increasing the compression strength and
hardness of cement, and in manufacturing 
gels for stabilizing concrete (61-68)

■■ Fiber forming compositions - For fibers 
having improved properties, such as spinning,
dimensional and thermal stability, decreased 
dirt absorption, better dyeability and decreased 
static build-up (69, 70-80, 96)

■■ Foam products - In polymers used in heat 
insulation and sound proofing (111)

■■ In cross-linked surfaces for ice skating rinks(101)

■■ Paper treatment and paper products - MBA
is used in the following:

■■ Paper sizes (102, 110, 95)

■■ Wet and dry strength paper (97, 103, 104, 106, 108,109)

■■ Electrically conductive paper (105, 107, 113)

■■ Paper dewatering additive (112)

■■ Photosensitive compositions and photo-
graphic products -

■■ Photosensitive printing plates (81, 90, 92-94, 118,
119, 123, 124)

■■ Photographic picture transfer process (84, 91)

■■ Polymeric resist images (117, 120-122)

■■ Dye-sensitized photopolymers (88, 125)

REFERENCES

l. Simpson, A.J., Brit, 1,171,812 (1969); C.A. 72: 22394.
2. Cruz, R.I. et al., Zh, Priki, Khim 36(6), 1307-14 (1963); CA. 55,

19942a, C.A.59:10045.
3. Distillers Co. Ltd. Neth. 64 12,556, C.A. 63: 16569.
4. Melby, L.R., U.S. 3,215,671 (1965); C.A. 64: 5776.
5. Yun Jen et al., U.S. 2,976,262 (1961); C.A. 55, 17D91.
6. Werner J. Ger. 1,049,574 (1959); C.A. 55 7907.
7. Novak L. J. et al., U.S. 3,288,765 (1966); C.A. 66: 38508.
8. Mikofaivy, Bela K., U.S. 3,457,209 (1969); C.A. 71: 71204.
9. Knechtges, Donald P., Ger. 2,063,840 (1971); C.A. 75: 130580.

10. Fritzsche, E et al., Kinet Mech. Polyreactions, Int. Symp. 
Macromol. Chem., Prepr. 1969 4 323-9; C.A. 75: 64683,

11. Restaino, A. J. et al., (Polymer Research Inst., Brooklyn, N.Y.). J. AM.
Chem. Soc. 78, 2939 - 43 (1956); cf. C.A. 48: 7442d, C.A. 50: 14371-2;
also C.A. 54: 11557.

12. Makarova, S.B. et al., (U.S.S.R.) Khim. Prom. (Moscow) 1972 48151
344-9 (Russ.); C.A. 77: 75 & 61.

13. Melby, Lester R., U.S. 3,215,671 (1965); C.A. 64: 5776.
14. General Aniline and Film Corp., Brit. 858,037 (1961); CA. 55: 16015.
15. Steven Levinos et al, Brit 867,980 (1959); U.S. 3050,390; C.A. 56:

3657.
16. Steven Levinos, Ger. 1,103,586; General Aniline & Film Corp.;

C.A. 56: 4968,
17. Evans, Helene Down et al., Brit. 879,892 (1961); C.A, 56: 4968.
18. Hughes Aircraft Co. Fr. 1,539,051 (1968); C.A. 71: 13564.
19. Rust, John B., Brit 1,153,813 (1969); C.A. 71: 50700.
20. Needles, Howard L., Anal. Biochem. 1970 35(2), 533-7; C.A. 73:

31651.
21. Rust, John B., U.S. 3,573,922 (1971); C.A. 75: 6664.
22. Levinos, Steven, Ger. 2,059,034 (1971); C.A. 75: 77512.
23. Miller, Leroy J., et. al., U.S. 3,627,656 (1971); C.A. 76: 113938.
24. Dudley, James R., U.S. 2,595,779 (1952); C.A. 46: 7823.
25. American Cyanamid Co., Neth. 66 13,550 (1967); C.A. 67: 65049.
26. Victor, S.E., U.S. 2,908,659 (1959); C.A. 77: 90806.
27. Dalton, U.S. 2,576,501 (1951).
28. Dalton, U.S. 2,576,502 (1951),
29. Imoto, M. et al.. Bull, Chem. Soc. Japan 37(10)1558-60 (1964);

C.A.62:1795.
30. Beears, Warren J., U.S. 3,839,274 (1974); C.A. 83: 60592.
31. Erickson, John G.,J. Polymer Sci., Pt. A-l, 4(3)519-28 (1966); C.A. 64:

17717.
32. Gruber et al., Ger. 2,353,356 (1971); C.A. 81: 170460.
33. Ozaki, Schoichero and Tekahaski, T. Japan Kokai 74,124,030;

C.A.82:172541.
34. Weil, Edward D., U.S. 3,839,207 (1974); C.A. 82: 18588.
35. Bailey, William J. et al., J. Organic Chemistry 27,3295-9 (1962);

CA. 55: 2460f; 57: 4838g; C.A. 57: 16474 also Polymers IV.
Polymeric Diels — Alder Reactions.

36. Kropa, Edward L., U.S. 2,598,663 (1952); C.A. 46: 11769.
37. Padbury, John J. et al., U.S. 2,726,229 (1955); C.A. 50: 10447.



80. Epton et al., Aldrichimica Acta 1971, 4(4), 61-5 (Eng.); C.A. 76:
114339.

81. Lim et al., Ger. 2,133,960 (1972); C.A. 76: 141728,
82. Gruesbeck et al., Ind. Eng. Chem. Prod. Res. Develop. 1972 11(1),

74-83 (Eng.); C.A, 76: 142655.
83. Brown, John L. et al., U.S. 3,638,709 (1972); C.A, 76: 155122
84. Epton et al., Carbohydrate Res. 1972 22(2), 301 6 (Eng.); C.A, 77:

21933.
85. Vidal, J.C. An Asoc. Quim. Argentina 1971 59(5), 353-60 (Eng);

C.A. 77:34934.
86. Determann et al., C.A. 77: 85180.
87. Miyamura et al., C.A. 77: 165224.
88. Horejsi et al., Biochim. Biophys. Acta. 1973, 297(2), 346-51 (Eng);

C.A.78:133018.
89. Salvatore et al., U.S. 3,730,841 (1973); C.A. 79: 32601.
90. Hueper, Fritz, Ger. 2,157,972 (1973); C.A. 79: 39694.
91. Beck et al., Ind. Eng. Chem. Prod. Res. Develop. 1973 12(4) 260-7;

C.A. 79:147053.
92. Kopp, Erick Ger. 2,211,128 (1973); C.A. 80: 6967.
93. Epton et al., U.S. 3,761,357 (1973); C.A, SO: 15671.
94. Guttag, Alvin U.S. 3,767,790 (1973); C.A. 80: 19586.
95. Updike et al., C.A. 80: 30677.
96. Coupek et al., Ger. 2,315,508; C.A, 80: 30723.
97. Epton et al., Biochim. Biophys. Acta 1973 328(2) 418-27 (Eng);

C.A.SO:45229,
98. Dow Chemical Co., Fr, 2,169,502 (1973); C.A. 80: 84260.
99. Horejsi et al., Biochim. Biophys. Acta 1974, 336(2), 338-43 (Eng);

C.A.80:106731.
100. Kopecek et al., Ger. 2,325,169 (1974); C.A. 81: 38325.
101. Jaworek et al., Ger. 1,935,711 (1973); C.A. 81: 60081.
102. Yen et al., Fr. 2,173,934 (1973); C.A. 81: 64635.
103. Vanderberghe et al., Fr. 2,162,025 (1973); C.A 81: 68354.
104. Wichterleet al., Ger. 2,340,520 (1974); C.A. 81: 106262.
105. Speiser et al., Ger. 2,360,384 (1975); C.A, 81: 122120.
106. Berger et al., Ger. (East) 101,168 (1973); C.A. 83: 153081.
107. Berger et al., Ger. (East) 101,170 (1973); C.A. 81: 153154.
108. Brown, John H. Jr. et al., U.S. 3,837,979 (1974); C.A. 82: 18212.
109. Davis, B. K., Proc. Natl. Acad. Sci. U.S.A. 1974, 71(8), 3120-3; C.A. 82:

21790.
110. Chibata et al., Ger. 2,414,128 (1974); C.A. 82: 56054.
111. Wichterle et al, Fr. 2,196,350 (1974); C.A. 82: 58975.
112. Kestner et al., U.S.S.R. 443,902 (1974); C.A. 82: 120942.
113. Gottag, Alvin U.S. 3,860,490 (1975); C.A. 82: 137795.
114. Chu, Nan Shien Ger. 2,431,229 (1975); C.A. 82: 157303; C.A. 78:

112176 d.
115. Halpern et al., U.S. 3,867,329 (1975); C.A. 82: 175254,
116. Jeworek, D.; C.A. 83: 55270.
117. Chibata et al., Japan Kokai 74 55,818; C.A. 83: 136889.
118. Epton et al.. Polymer 1975, 16(5), 314-20; C.A. 83: 147765,

38. Werner, Jesse, Ger. 1,049,574 (1959); C.A. 55: 7907.
39. Distillers Co., Neth. 64 12,556 (1965); C.A. 63: 16569.
40. Hercules Powder Co., Brit. 1,010,760 (1965); C.A. 64: 6846.
41. Mikofaivy, Bela K., U.S. 3,457,209 (1969); C.A. 71: 71204.
42. Lees, William A. et al., Brit. 1,161,661 (1969); C.A. 71: 82267.
43. Asaki Chemical Industry Co., Ltd. Fr. 2,001,985 (1969); C.A. 72:

67850.
44. Knechtges, Donald P., Ger. 2,063,840 (1971); C.A. 75: 130580.
45. Nelson, R.A, Ger. 2,107,241 (1971); G.A, 76: 47359.
46. Knechtges, Donald E, Ger. 2,063,840 (1971); C.A. 76: 128263.
47. Wooding, Wm. M., U.S. 2,834,688 (1958); C.A. 52: 13263.
48. Lauck, Helmut, Ger. 1,911,976 (1970); C.A. 74: 13929.
49. Varta, A.G., Fr. 2,016,326 (1970); C.A. 74: 93835.
50. Schick, Joseph II, Ger. 1,910,480 (1970); C.A. 75: 58055.
51. Lauck, Helmut et al., Ger. 2,018,472 (1971); C.A. 76: 20706.
52. Viescori, Claude, Ger. 2,326,559 (1973); C.A. SO: 66177.
53. Viescori, Claude, Fr. 2,199,202 (1974); C.A. 81: 93961.
54. Tuchokski, Gary R., U.S. 3,884,721 (1975); C.A, 83: 100782.
55. Raymond, Samuel et al.. Science 130,711 (1959); C.A. 54: 3576.
56. Hermans, Paul E. et al., Proc. Staff Meetings Mayo Clinic 35, 792-807

(1960); C.A. 55; 7514.
57. Herten, S. et al.. Anal. Biochem. 3,109-18 (1962); C.A. 56: 15757.
58. Raymond, S. et al.. Nature 195,697-8 (1962); C.A. 57: 11471.
59. Antoine, B., Rev. Franc. Etudes Clin. Biol. 7,612-17 (1962); C.A. 57:

13077.
60. Antoine, B., Science 138,977-8 (1962); C.A. 57: 13077 h; C.A. 58:

3779.
61. Ott, H.; C.A. 59: 9067 f.
62. Sun, K. et al.. Can. J. Chem. 43(4), 969-76 (1965); C.A. 62: 15052.
63. Hicks, G.P. et al.. Anal. Chem. 38(6), 726-30 (1966); C.A. 65: 7603.
64. Novak, L.T. et al., U.S. 3,288,765 (1966); C.A. 66: 38508.
65. Glikina, M.V. et al., J. Polymer Science Part C No. 16,2239-50 (1967);

C.A, 67:113865.
66. Carrel, S. et al.. Nature 1969 221(5178) 385-6; C.A. 70: 75986.
67. Welsh, William M. et al., U.S. 3,428,470 (1969); C.A. 70: 103661.
68. Johansson, I. et al., Fr. 1,577,159 (1969); C.A. 72: 91269.
69. Ohno, Y. et al., Japan 70 6,875; C.A. 73: 10965.
70. Ohno, Yasuhisa, U.S. 3,514, 429; C.A. 73: 69829.
71. Jaworek et al., Ger. 1,908,290; C.A. 73: 131748.
72. Jaworek et al., Ger. 1,935,711 (1970); C.A. 74: 9895.
73. Stahmana et al., U.S. 3,536,587 (1970); C.A. 74: 13756.
74. Epton, Roger, Ger. 2,014,122 (1970); C.A. 74: 23244.
75. Needles, Howard; C.A. 75: 6711.
76. Carrel et al., Progr. Immunobicol. Strand, 1970 4, 95-8 (Eng.);

C.A. 75: 33018.
77. Lim, Drahoslav et al., Ger. 2,048,039 (1971); C.A. 75: 50008.
78. Miller, Williani John, Ger. 2,053,733 (1971); C.A. 75: 80262.
79. Knorre et al.; C.A. 75: 88881.



163. Poettmann, Fred H., U.S. 3,280,848 (1966); C.A. 66:11954.
164. Grace, W, R. & Co., Brit. 1,134,387 (1968); C.A. 70: 30197. Equiv: U.S.

3,434,946.
165. Sobieskietal., U.S. 3,464,960 (1969); C.A. 71:103294.
166. Levinos, Steven. Fr. 1,572,309 (1969),C.A. 72:56799.
167. Hodesetal., U.S. 3,554,882 (1971); C.A. 74: 65723.
168. Hodes et al., U.S. 3,650,909 (1972); C.A. 77:7471.
169. Masunaga et al., Ger. 2,162,284 (1972); C.A. 77:128246.
170. Quaintance, Harold J., U.S. 3,715,211 (1973); C.A. 78:125956.
171. Shimizu etal., Ger. 2,239,409 (1973); C.A. 78:161041.
172. Dornte, Ralph W., U.S. 3,726,703 (1973); C.A. 78:161050.
173. Shiota etal., Japan Kokai 7334,279; C.A. 79: 43749.
174. Toyota Motor Co., Ltd., Brit. 1,330,212 (1973); C.A. 80:49406.
175. Dornte, Ralph W., U.S. 3,766,299 (1973); C.A. 80:97470.
176. Shiota et al., Japan Kokai 74; 34,583 C.A. 81:107501.
177. Dornte, Ralph W., U.S. 3,867,175 (1975); C. A. 82:141776.
178. Watanabe etal., Japan Kokai 75 03,491; C.A. 83:81488. 44823.
179. Mizuno et al., Japan Kokai 75 15,837; C.A. S3: 81488.
180. Sunamori et al., Japan Kokai 75 95,334; C.A. 83:207651.
181. Sunamori et al., Japan Kokai 75 95,335; C.A. 83: 207652.
182. Sunamori et al., Japan Kokai 75 95,336; C.A. 83:207653.
183. Sunamori et al., Japan Kokai 75 92,317; C.A. 83: 207674.
184. Field et al., Ger. 2,054,140 (1974); C.A. 75:64870.
185. Fein etal., Ger. 2,115,233 (1971); C.A. 76: 86575.
186. Fein etal., Ger. 2,115,232 (1971); C.A. 76:86654.
187. Matsunaga etal., Ger. 2,258,535 (1973); C.A. 79: 67075.
188. Efendiev et al., C.A. 80:121588.
189. Affleck, James G., U.S. 2,827,396 (1958); C.A. 52:15018-9.
190. Gnaedinger, Robert J., U.S. 2,865,177 (1958); C.A. 53:6575-6.
191. Roth etal., U.S. 2,948,699 (1960); C.A. 25687-8.
192. Mitsubishi Rayon Co., Ltd. Fr. 1,536,627 (1968), Equiv: U.S. 3,580,879;

C.A. 71:6335.
193. Higashimura et al., Japan 69 24,434; C.A. 72:47044.
194. Higashimura et al., Ger. 2,058,274 (1971); C.A. 75: 91000.
195. Higashimura et al., Japan 73 07,488; C.A. 79:149119.
196. Miyazawa et al., Japan 74 47,886; C.A. 83: 62052.
197. Sherret al., J. Appl. Polymer So. 9(12), 3929-34,1965; CA. 64: 8393.
198. Yoshizawa, M., Japan Kokai 74 15,683; C.A. 81:50723.
199. Engelskirchen et al., Ger. 2,330,026 (1975); C.A. 82:158153.
200. Wirth et al., Ger. 2,327,248 (1974); C.A. 82:172979.
201. Kunde etal., Ger 2,333,416 (1975); C.A. 83:12751.
202. Fitch, Robert, U.S. 3,104,231 (1964); C.A. 59:14126-7.
203. Scalera et al., U.S. 2,826,485 (1958); C.A. 52: 8560.
204. Atkins et al., U.S. 3,242,020 (1966); C.A. 64:17349.
205. Atkins et al., U.S. 3,242,022 (1966); C.A. 64; 17349.
206. Atkins etal., U.S. 3,359,144 (1967); C.A. 68:41778.
207. Chrisp, Joseph D., U.S. 3,361,601 (1968); C.A. 68:51484,
208. Chrisp, Joseph D., U.S. 3,372,072 (1968); C.A. 68: 88704.

119. Vanlerberg et al., Ger. 2,456,638 (1975); C.A. 83: 197691.
120. Kau et al., C.A. 81: 78425.
121. Andre et al., Ger. 3,506,755 (1975); C.A. 83: 196122.
122. Wayman, Morris S. Afr. 68 5,541 (1969); C.A. 71: 113655.
123. Electric Reduction Co. of Canada, Ltd., Fr. 1,576,200 (1969); 

CA 72: 79890.
124. Lea et al.. Can, ]. Chem. 40, 159 (1962); C.A. 56: 8042.
125. Hjerten, Stellan. Arch. Biochem. Biophys. Suppl. 1 147-51 (1962);

C.A.58:1708.
126. Flodin, Per Fr. 1,363,978 (1964); U.S. Equiv: 3,369,007; 

C.A. 62: 6640.
127. Karl et al., Brit. 1,031,757 (1966); Equiv: U.S. 3,298,925; 

C.A. 65: 7310.
128. Pleuger, S.A, Belg. 666,282 (1965); C.A. 65: 14480.
129. Acuff, Robert D., Ger. 1,900,517 (1969); C.A, 71: 92219.
130. Johansson et al., Ger. 1,954,349 (1970); C.A, 73: 15906.
131. Frisque et al., U.S. 3,536,614 (1970); C.A. 74: 32369.
132. Frische, Peter. Ger. (East) 75,396 (1970); C.A. 74: 112837.
133. Urn et al., Ger 2,049,894 (1971); C.A. 75: 37212.
134. Johansson et al., Ger. 2,120,493 (1971); C.A. 76: 114102.
135. Blattler et al., J. Chromatogr. 1972, 64(1), 147-55; C.A. 76: 127958.
136. Makarova et al., Khim. Prom. (Moscow) 1972. 48(5) 344-9 (Russ);

C.A. 77:75861.
137. Sonneborn, Hans Hermann. Ger. 2,216,299 (1973); C.A. 78: 66639.
138. Epton et al.,}. Appl. Polymer Sci. 1974,18(1), 179-92; C.A.

80:109439.
139. Johansson et al., Ger. 1,795,235 (1973); C.A. 80: 146749.
140. Atkins, Bobby L, U.S. 3,857,824 (1978); C.A. 82: 99326.
141. Elliger et al., J. Chromatogr. 1972, 104(1),57-61; C.A. 82: 141174.
142. Kawahashi et al., Japan Kokai 73 23,893; C.A. 83: 60372.
143. Epton et al., J. Chromatogr. 1975, 110(2), 327-34; C.A. 83: 148120.
144. Yen et al., Ger. 2,501,831 (1975); C.A. 83: 165077.
145. Epton et al., U.S. 3,896,092 (1975); C.A. 83: 165416.
146. Suzuki et al., Nippon Kagaku Kaishi 1975(10), 1756-60 (Japan); 

C.A. 83: 206860.
147. Yoshizuiva et al., Japan 69 1,426; C.A. 71: 125674.
148. Field et al,, Ger. 1,929,501 (1970); C.A. 72: 67774; Equiv: U.S.

3,689,439.
149. Nagy, Daniel E,, U.S. 3,567,659 (1971); C.A. 74: 142811.
150. Nagy, Daniel E., U.S. 3,697,370 (1972); C.A, 78: 59976.
151. Nagy, Daniel E., U.S. 3,711,573 (1973); C.A. 78:112158.
152. Nagy, Daniel E, U.S. 3,755,159 (1973); C.A. 80: 4074.
153. Pollozec, Francois A., Ger. 2,336,627 (1974); C.A, 81:51421.
154. FujimuraetaL, Japan. Kokai 74 7,179; C.A. 81:54098.
155. Morgan et al., Ger. 2,344,018 (1974); C.A. 81:122114.
156. Pollozec, Francois Fr. 2,193,030 (1974); C.A, 82: 60304.
157. Sunamori et al., Japan Kokai 74106,965; C.A. 82:160021.
158. Hasegawa et al., Japan Kokai 75 47,445; C.A. 83:168223.
159. Yen, Yun. U.S. 2,977,245 (1961); C.A. 55:17054.
160. DarienetaL, U.S. 3,061,595 (1962); C.A. 58: 5857.
161. L Mohr, John G., U.S. 3,216,877 (1965); C.A. 64:3773.
162. Poettmann, Fred H., U.S. 3,220,874 (1965); C.A. 64: 8495.



254. Strop etal., Ger. 2,504,031 (1975); C.A. 83:194350.
255. Coupek et al., Ger. 2,503,774 (1975); C.A. 83:194370.
256. Frazza, Everett], U.S. 3,213,068 (1965); C.A. 64:2190.
257. Von Bonin et al., Ger. 1,925,996 (1970); C.A. 74:43038.
258. Westerman, Peter H., Ger. 2,136,436 (1972); C.A. 76:154887.
259. Westerman, Peter H., Ger. 2,136,434 (1972); C.A. 76:154889.
260. Bowen, Stephen T., Ger. 2,259,645 (1971); C.A. 79:67410.
261. Perrey et al., Ger. 2,217,569 (1973); C.A. 80: 60562.
262. Margolis, }oel; Ger. 2,432,123 (1975); C.A. 82:172126.
263. Lundbergetal., U.S. 2,801,169 (1957); C.A. 51:18608.
264. Yen etal., U.S. 2,948,652 (1960); C.A. 55:4961.
265. Woodberryetal., U.S. 3,258,393 (1966); C.A. 65:10794-5.
266. Calgon Corp., Neth. 66 7,718; Equiv: U.S. 3,544,318; C.A. 66:77167.
267. American Cyanamid Co., Fr. 1,455,530 (1966); C.A. 66:116886.
268. Hoover et al., Fr., 1,494,438 (1965); C.A. 69: 3859.
269. Lomas, Harold U.S. 3,386,880 (1968); C.A. 69: 28732.
270. Maxwell, Charles S, U.S. 3,407,113 (1968); C.A. 70:21126.
271. Farbenfabricken, Bayer A. G., Fr. 1,511,878 (1968); C.A. 70: 69416.
272. Yasui, Eizo et al., Japan 69 5,341; C.A. 71:126250.
273. Moeller etal., Ger. 2,048,664 (1972); C.A. 77: 50461.
274. Boothe et al., U.S. Reissue 28,543 (1975); C.A. 83:211304.
275. Oster, Gerald U.S. 2,875,047 (1959); C.A. 53:12747-8,
276. Leekley, R. M. and Sorensen, R. L., Ger. 954,127 (1956); CA. 53:

17740-1.
277. General Anilineand Film Corp., Brit: 866,631 (1964); CA. 55:

27982-3.
278. Leekley, R. M., Ger. 1,103,019 (1958); C.A. 56:6824.
279. Duerr, Herman H., Ger. 1,106,172; Equiv. U.S. 3,060,022; C.A. 57:

3014.
280. Levinos, Stephen, Brit. 893,063; Equiv: U.S. 3,099,558; Brit. 893,304;

Equiv: U.S. 3,201,255; CA. 57:3628.
281. Levinos, S. and Mueller, F.W.H., Phot, Sci. Eng. 6,222-6 (1962);

C.A.57:9382.
282. Graham ].L. and SagalJ.Jr., U.S. 3,046,129 (1962); C.A. 57:16043.
283. Levinos, Stephen, U.S. 3,061,431 (1962); C.A. 58:1608.
284. Dumers, D.M. and Diener, C.E., U.S. 3,029,145 (1962); C.A. 58: 2064,
285. Leekley, R. M. and Sorensen, R. L,, U.S. 3,081,168 (1963); C.A. 58:

9792.
286. Schwerin, Andre K., Belg. 624,190 (1963) Equiv. U.S. 3,244,519;

C.A.59:159.
287. Oster, Gerald U.S. 3,097,096 (1963); C.A. 59:5978.
288. Lohse, J.M. and Bruins, P.F, Phot. Sci. Eng. 7,238-40 (1963); C.A. 59:

10911.
289. Schwerin, Andre K. and Evans H.D., Brit. 926,583; Equiv: U.S.

3,110,592; C.A. 60:1266.
290. Schwerin, Andre K. and Schwerin, J. executrix Belg. 622,822 (1963);

C.A.60:12815.
291. Levinos, Stephen Brit. 958,538 (1964); Equiv: U.S. 3,138,460; C.A. 61:

3854.
292. Schwerin, Andre K., U.S. 3,130,050 (1964); C.A. 61:7867.
293. Roth, Curt B., U.S. 3,147,116 (1964); C.A. 63:12838.

209. Breza, Cyril)., U.S. 3,661,659 (1972); C.A. 77:90806.
210. Shashoua, Victor E., U.S. 2,908,659 (1959); C.A. 54:1884-5.
211. Dow Chemical Co., Brit. 837,982, C.A. 54: 25868.
212. Ehlers, Forrest A., U.S. 2,952,668 (1962); C.A. 55; 3989.
213. Sundenetal., Swed. 17-1,513 (1960), Equiv: U.S. 3,268,490; CA. 55:

10913.
214. Stockholms Superfostat Fabriks A/B, Brit. 824,225 (1959); CA. 55:

12875-6.
215. Ehlers, Forrest A., U.S. 3,003,845 (1958); C.A. 56: 2597.
216. Stockholms Superfosfat Fabriks A/B, Brit. 883,305 (1961); C.A. 56:

11846.
217. Ehlers, Forrest A., U.S. 3,017,390 (1962); C.A. 57; 2461.
218. Murdocket al., U.S. 3,083,716 (1963); C.A. 58:14217.
219. Murdocketal., U.S. 3,083,179 (1963); C.A. 58:14260.
220. Davis et al., U.S. 3,133,039 (1964); C.A. 61:3251.
221. Caldwelletal., U.S. 3,205,767 (1966); C.A. 65:15671-2.
222. Fosfatbolaget A/B, Ger. 1,272,485 (1968); C.A. 69:60000.
223. Roth etal., Ger. 2,035,927 (1971); C.A. 74:127365.
224. Roth etal., Ger. (East) 77,071 (1970); C.A. 76: 3516.
225. Roth etal., Fr. 2,058,529 (1971); C.A. 76:101104.
226. Barthel etal., Brit. 1,348,911 (1974); C.A. 81:122537.
227. Bashaw etal., Ger. 1,201,180 (1965); C.A. 64:920.
228. Bashaw etal., Fr. 1,424,243 (1966); C.A. 65:12058-60.
229. Katzer, Melvin F, U.S. 3,354,084 (1967); C.A. 68:13798.
230. Zwiegle, M.L., Ger. 2,202,505 (1972), C.A. 77:153422.
231. Toyo Rayona Co., Brit. 1,178,784; Equiv: U.S. 3,600,336; C.A. 72:

67705.
232. Harper etal., Fr. 1,534,771 (1968); C.A. 71:13687.
233. Mizutani, Kiyoski Japan 70 30,563; C.A. 75:7008.
234. Chu, Nan Shick Cer. 2,232,839 (1973); C.A. 78:112176.
235. Yen, Steven N et al., Ger. 2,264,027 (1974); C.A. 81:153806.
236. Uriel, Jose Fr. 2,210,444 (1974); C.A. 82:126884.
237. Hoist et al., Ger. 2,357,079 (1975); C.A. 83:81683.
238. Hoist etal., Ger. 2,364,628 (1975); C.A. 83: 99556.
239. Duseketal.,J. Appl. Polymer Sci. 1975,19 (11), 3061-75; C.A. 83:

164921.
240. Watts etal., U.S. 3,892,575 (1975); C.A. 83:181298.
241. Yen, Steven N. et al., Brit. 1,376,091 (1966), C.A. 83: 194681.
242. Walker, Harold J., U.S. 3,251,194 (1966); C.A. 65:10767.
243. Dudley, James R., U.S. 2,527,300 (1950); C.A. 45: 392.
244. Dudley, James R., U.S. 2,595,779 (1952); C.A. 46:7823.
245. Tee-Pak, Inc., Brit. 818,412 (1959); C.A. 55:1069-70.
246. Vanskeidt et al., U.S.S.R. 168,427 (1965); C.A. 63:761.
247. Hatch, Melvin J., U.S. 3,205,184 (1965); C.A. 63:18384.
248. White, Malcolm L., U.S. 3,284,238 (1966); C.A. 66:19473.
249. Daniels etal., Ger. 2,043,615 (1971); C.A. 75: 37194.
250. Epton etal., Ger. 2,346,492 (1974); C.A. 81:121722.
251. Jung et al., Ger. 2,324,204 (1974); C.A. 82:87063.
252. Strop etal., Ger. 2,505,350 (1975); C.A. 83:194343.
253. Mikes etal., Ger. 2,505,870 (1975); C.A. 83:194344.



328. Jenney,J.A.,J. Opt.Soc. Amer. 1970,60(9), 1155-61; CA. 73:104295.
329. Taneda et al., Ger, 2,040,390 (1971); C.A. 75:21724.
330. Rust, John B., U.S. 3,607,272 (1971); C.A. 75:146263.
331. Fox, Robert D., U.S. 3,484,238 (1969); C.A. 75:146264.
332. Hepher, M, andSperry,J.A., Ger. 2,109,200 (1971); CA. 76:20052.
333. Hodes, Harvey A., U.S. 3,627,528 (1971); C.A. 76: 93036.
334. Jones, Viron V, Ger. 2,133,787 (1972); C.A. 76:106469.
335. Levinos.StevenGer. 2,125,457 (1971); C.A. 76:113925.
336. Kai, Tand Inone, M., U.S. 3,644,120 (1972); C.A. 76:154874.
337. Akamatsu, K, etal., U.S. 3,628,963 (1971); C.A. 77:12325.
338. Tsuji, N. et al., Ger. 2,153,269 (1972); C.A. 77:41337.
339. Van Renesse, R.L., Opt. Laser Technol. 1972,4 (1), 24-7; C.A. 77:

95329.
340. Levinos, Steven U.S. 3,600,173 (1971); C.A. 77:146241.
341. Hosoi, K. et al., Ger. 2,164,518 (1972); C.A. 78:45224.
342. Margerum, J.D. andJacobson, A.D., U.S. 3,694,218 (1972): C.A. 78:

50599,
343. Horie, 1. etal, Ger. 2,148,428 (1972); C.A. 78 : 65192.
344. Lohmann, Joachim W. and Delzenne, G.A., Ger. 2,242,518 (1973);

C.A. 78:153702.
345. Rust, John B., U.S. 3,726,688 (1973); C.A. 79:12004.
346. Koshimo, A. et al., Japan. Kokai 73 42,019; C.A. 79; 79884.
347. Koshimo, A. et al., Ger. 2,261,494 (1973); C.A. 79; 79881.
348. Lokmann,J.W. and Delzenne, G.A., Belg. 787,029 (1973); C.A. 79:

93071.
349. Smith, George H., U.S. 3,729,313 (1973); C.A. 79:131408.
350. Konishiroku Photo Ind. Co. Ltd., Ger. 2,263,602; C.A. 80: 9053.
351. Hayakawa, Y. and Satomura, M., U.S. 3,756,818 (1973); C.A. SO:

42916.
352. Jones, Viron V, U.S. 3,754,911 (1973); C,A. 80: 76683.
353. Schlesinger, Sheldon I., U.S. 3,775,122 (1973); C.A. 80:102331.
354. Tomita,K. etal., Japan. Kokai 73 72,250; C.A. 80: 121792.
355. Hepher, Martin U.S. 3,778,272 (1973); C.A. 80:126799.
356. Kravchuk, VA. and Shbista, Z.R, C.A. 80:139453.
357. Kutner, Abraham Ger. 2,311,896 (1973); C.A. 80; 151212.
358. Baba, V, et al., Japan 73 22,345; C.A. 81:3187.
359. Blacknall, A. and HannonJ.E, Ger. 2,333,215 (1974); CA. 81:31891.
360. Skarvinko, Eugene R., U.S. 3,803,889 (1974); C.A. 81:31894.
361. Kashiwagi, T., Japan 74 10,843; CA. 81:56667.
362. Miyazako,T, U.S. 3,795,519 (1974); C.A. 81: 71054.
363. Imperial Chemical Industries Ltd., Fr. 2,191,763 (1974); CA. 81:

71097.
364. Smith, George H., U.S. 3,808,006 (1974); C.A. 81:71107.
365. Lewis, J.M. and Wainer,E., U.S. 3,820,993 (1974); C.A. 81:97798.
366. Komatsubara et al., Ger. 2,364,873 (1974); C.A. 81:144272.
367. Nishikubo, T. and Imaura, M., Japan. Kokai 74 115,147; C.A. 82:

87193.
368. Levinos, Steven U.S. 3,856,528 (1974); C.A. 82:92045.
369. Komatsubara et al, Japan. Kokai 74 88,606; C.A. 82:105220.

294. Oilman, P.B. and Baxendale, R. W. Belg. 635,884; Equiv.: U.S.
3,236,644; C.A. 61:14082.

295. SchwerinetaL, U.S. 3,136,638 (1964); C.A. 62:1249.
296. Gevaert Photo-Production, N.V., Belg. 647,442; Equiv; U.S.

3,297,440; C.A. 62: 2400.
297. Burrows, W.E and Schwerin, A.K., U.S. 3,157,501 (1964); CA. 62:

3569.
298. Wagner, Hans W., Brit. 994,869 (1965); C.A. 63:7813.
299. Buddenhagenetal., Proc. Nati; Acad. Sci. U.S. 48,303-5 (1963);

C.A.63:12547.
300. Cerwonka, Edward U.S. 3,201,237 (1965); C.A. 63:17370.
301. Horizins Inc., Neth. 65 344 (1965); C.A. 64:291,
302. General Aniline and Film Corp., Neth. 65 4,249 (1965) Equiv: U.S.

3,352,675; C.A. 64:13598.
303. Schwerin etal., U.S. 3,234,021 (1966); C.A. 64: 13613.
304. Schwerin, Andre K. and Dumers, D.M., U.S. 3,244,518 (1966);

C.A.64:18778.
305. Schwerin et al, Belg. 668,065; Equiv: U.S. 3,338,995; C.A. 65:1665.
306. Nitka, Heinz F., Fr. 1,410,208 (1965); C.A. 65:2427.
307. Schwerin, A. K. and Cerwonka, E., Fr, 1,461,122 (1966); CA. 67:

38285.
308. Cerwonka, Edward U.S. 3,343,959 (1967); C.A. 68:8038.
309. Schwerin, A.K. and Cerwonka, E., U.S. 3,341,328 (1967); C.A. 68:

55373.
310. Hardy, G., C.A. 68:115317.
311. Delzenne, G.A. and Laridon, U.L., Brit, 1,123,103 (1968); CA. 69:

82312.
312. Haas, Howard C, U.S. 3,396,030 (1968); C.A. 69:101768.
313. Deutsch, Albert S., Fr. 1,505,078 (1967); Equiv: U.S. 3,409,431;

C.A. 69:112219.
314. Cerwonka, Edward Tech. Pop., Reg. Tech. Conf. Soc. Plast. Eng., Mid-

Hudson Sect. 1967, (Nov. 6-7), 71-4; C.A. 70:78714.
315. Brookeretal., 5Afr. 68114 (1968); C.A. 70: 83005.
316. BadischeAnilinundSoda-FabrikA.G., Fr. 1,520,856 (1968); Equiv.

U.S. 3,551,148; C.A. 71: 22640.
317. Levinos, Steven Fr. 1,546,863 (1968); C.A. 71:66060.
318. Phlipot, G.A. and Kempen, S.J., Fr. 1,532,373; Equiv.: U.S. 3,563,742;

C.A.71:86610.
319. Haas, HowardC, U.S. 3,452,182 (1969); C.A. 71:107622.
320. Fuji Photo Film Co., Ltd., Fr. 1,567,519 (1969); C.A. 71:130716.
321. Diener, Carl E. and Herrick, W. G., U.S. 3,469,983 (1969); C.A. 72:

37743.
322. Levinos, Stephen S. Afr. 6706188 (1969); C.A, 72: 6766.
323. Wood, Henry Walter Ger. 1,929,741; Equiv: U.S. 3,579,347; CA. 72:

84894.
324. Cerwonka, Edward Ger. 1,906,701 (1969); C.A. 72:105869.
325. Hayakawa, Y. and Satomura, M., Fr. 1,579,875 (1969); CA. 73: 50732.
326. Cooper, W. and Lindsay J.K., Fr. 1,584,042 (1969); Equiv: U.S.

3,551,153; C.A, 73:82515.
327. Verelst, J. L, and Reyniers, A. A., Ger. 1,923,989 (1969); CA. 73:

93600.



461. Chao, Tsai H. U.S. 3,503,795 (1970); C.A. 72:134107.
462. Kleber, Rolf and Piesch, Steffen Ger. 1,940,799 (1971); CA. 74:

127456.
463. Chapman, C.B. and Haldon, R.A. Ger. 2,124,691 (1971); CA. 76:

101169.
464. Burkholder, Nelson D.Jr. Brit. 1,354,406 (1974); C.A. 81:137226.
465. Walker, H.J. and Pillepick,J.L. Fr. 1,389,274 (1965), Equiv: U.S.

3,247,171; C.A. 63:10735.
467. Field, Nathan D. and Williams, Earl P U.S. 3,907,720 (1975); C.A. 84-

18775 a.
468. Chao, Tsai H. U.S. 3,503,795 (1970); C.A. 72: 134107K.
469. Ozaki,S. and Tekahashi, T.Japan. Kokai74 124,030; CA. 82:

172541m.
470. Frick, Jane W. et al.. Textile Research ]. 27,92-9 (1957); CA. 51:5427.
471. Ito, Heihachiro Sen-i Gokkaishi 16, 21-4 (1960); C.A. 54: 6136.
472. Mino, G. and Kaizerman, S. U.S. 2,922,768 (1960); C.A. 54:10400.
473. Pardo, C.E. Jr. and Lundgren, H.R U.S. 3,005,730 (1954); C.A. 56:

3690.
474. Miller, L.. and Whitfield, R.E., Textile Research J. 31,451-5 (1961);

C.A.56:6195.
475. Schwab, E. etal., Tappi 45(5), 390-400 (1962); C.A. 60: 16096.
476. Solov'ev, N.P. andLifentseva, A.S. U.S.S.R. 166,299 (1964); CA. 62:

10596.
477. Lifentseva, A.S. and Solov'ev, N.P., Tektil'n. From. 25(7), 57-8 (1965)

(Russ); C.A. 63:15032.
478. Pardo, C.E, and Foster,R.E. U.S. 3,216,781(1965); CA. 64:2226.
479. Lifentseva, A.S., Tr. Ivanov. Nauch. Issled. Inst. Khiopehatobum.

From. 1966, 28,89-94 (Russ); CA. 69:97643.
480. Vaiko, E.I. etal., Amer. Dyest. Rep. 1969,58(2), 21-9; C.A. 70:107422.
481. Restaino, A.}, and Reed, W.N. U.S. 3,461,052 (1969); C.A. 71:102645.
482. Dohr,M, etal., Ger, 1,930,768 (1971); C.A. 74: 77375.
483. Tanaka.H. etal. .Kami Pa Gigyoshi 1974,25 (14), 575-81 (Japan);

C.A. 76:61148.
484. Needles, H.L. and Sarafield, L.J., Appl. Polym. Symp. 1971, No. 18

(Pt. 1) 569-78; C.A. 76: 87056.
485. Simpson, W.S., Appl. Polym. Symp. 1971, No. 18 (Pt. 1) 585-92;

C.A. 76:87058.
486. Fritz, L. andDuersch, W. Ger. 2,118,224 (1972); CA. 78:85867.
487. Duersch,W. etal., Ger. 2,118,225 (1972); C.A. 78:85866.
488. Lock, Michael V. U.S. 3,703,351 (1972); C.A. 78 ; 98998.
489. Duersch, W. et al., Ger. 2,144,482 (1973); C.A. 78:148939.
490. Simpson, W.S. et al., J. Textile Inst. 1973, (61(8), 449-53; CA. 79:

106047.
491. Fujioka.S. etal,, Japan. 73 15,234; C.A. 80:49149.
492. Reine, A.H. et al.. Text. Res. J. 1973,43 (11), 638-41; CA. 80:7 1914.
493. Koenig, N.H, et al. Text. Res. J, 1973,43 (11), 682-8; CA. 80:134606.
494. Ishihara, Hiroshi Japan. 73 39,394; C.A. 81:122633.
495. Koshimo, A et al., Japan. Kokai 74 66,978; C.A. 81:154473.
496. Duersch, W. etal,, Ger. 2,249,321 (1974); C.A. 81:154478,
497. Oguchi.M. etal., Japan. Kokai 74 61,500; CA. 82:5332.
498. Reine, A.M. et al., U.S. Appl. 342,133 (1973); 82 ; 28575.
499. Nakanishi, S, et al., Japan. Kokai 74 75,899; C.A. 82:44974.

370. TomitaK.etal., Japan. Kokai 74 86,101;C.A. 82:118237.
371. Viningauz, A.M. and Shevchuk, L.I., U.S.S.R. 446,887 (1974); CA. 82:

132155.
372. Imperial Chemical Industries Ltd., Fr. 2,203,095 (1974); CA. 82:

163046.
373. Baumann, N. and Schlunke, Hans P., Cer. 2,360,350 (1974); CA. 81:

170266.
374. Koshimo, A. et al., Japan. Kokai 74 60,349; C.A. 82:10048.
375. Tomita, K. etal., Japan. Kokai 74 74,739; CA. 82:37329.
376. Gellert, H. et al., Ger. 2,309,613 (1974); CA. 82:49896.
377. Tomita,K.etal., Japan. Kokai 74 127,708; C.A. 82: 178247.
378. Tomita, K et al., Japan. Kokai 74 127,707; C.A. 82:178257.
379. Sugawara, S., Japan. Kokai 74 129,525; C.A. 82:178288.
380. Sugawara, S. et al., Appl. Opt. 1975 14(2) 378-83 (Eng.); CA. 83:

18923,
381. Autotype Co., Fr. 2,214,593 (1974); C.A. 83; 19039.
382. Sakata, A. et al., Japan 74 27,522; C.A. 83: 50785.
383. Wilhelm, Hansel al., Ger. 1,447,932 (1975); C.A. 83: 50797.
384. Mizuno,K.etal., Japan. Kokai 75 20,715; C.A. 83:50800.
385. Asahi Chemical Industry Co., Ltd., Ger. 2,166,551 (1974); CA. 83:

60337.
386. Mizuno, K. et al., Japan. Kokai 7516,748; CA. 83: 80728.
387. Etoh, K. and Nanpei, M., Japan. Kokai 75 7,605; C.A. 83: 88733.
388. Komatsubara, Y. et al., Japan. Kokai 75 31,904; CA. 83:88739.
389. Komatsubara, Y. etal., Japan. Kokai 75 36,204; C.A.

83:106235.
390. Takimoto, Y. etal., Japan 75 10,619; C.A. 83: 124050.
391. Etoh, K. etal., Ger. 2,454,676 (1975); C.A. 83:148379.
392. Mizuno, K. et al., Japan. Kokai 75 25,302; C.A. 83:186370.
393. Mizuno, K. et al., Japan. Kokai 75 50,104; C.A. 83; 186376.
394. Breslow, D.S. and Simpson, D.A., Belg. 820855 (1975); C.A. 83:

186376.
395. Babyaketal., U.S.S.R. 481,014 (1975); C.A. 83; 186385.
396. Tomita, K. et al., Japan. 74 27,523; C.A. 83: 200224.
397. Brutchen, G.W. and Fanger G.O., U.S. 3,898,087 (1975); C.A. 83:

211328.
398. Eritzmann,K. etal., Hung.Teljes4.588 (1972); C.A. 78:51514.
399. Atkins, B.L. and Bashaw, R.N., Ger. 2,263,676 (1973), Equiv: U.S.

3,818,234; C.A. 79:99663.
400. Basch, Ross S., Anal. Biochem 1968 26,184-8; C.A. 70:17492.
401. Shinohara, H. and Yamada, N., Japan. Kokai 73 59,174; C.A. 79:

127016.
402. Jerome, R. and Desreux, V, J. Appl. Polym. Sci. 1971,15(1), 199-207;

C.A. 74:76948,
427. Braunlich, E H.Jr. and Warren, M.Z, U.S. 3,288,230 (1966); C.A. 66:

30758,
437. Simpson, Anthony J., Brit. 1,171,812 (1969); CA. 72: 22394.
457. Yen, Yun U.S. 2,867,607 (1959); C.A. 53: 6693.
458. Baird, William Brit. 991,025 (1965); CA. 63:3114.
459. Hochberg, Jerome U.S. 3,202,541 (1965); C.A. 63:11776.
460. Piggott, K.L. and Smith W.B. Brit. 1,057,723 (1967); CA. 66:116656.



500. Jones, F.W. et al., J. Text. Inst. 1974, 65 (12), 627-31; C.A. 82:59660.
501. Shindo, K. et al., Japan. Kokai 74 71,299; C.A. 82:74381.
502. Dosmann, L.P. U.S. 2,944,927 (1960); C.A. 54: 20277-8.
503. Dosmann, L.R and Barnes, G.L. U.S. 2,944,995 (1960); CA. 54: 21830.
504. Stivers, Edward C. Brit. 1,133,436 (1968); C.A. 70: 29899.
505. Imoto, Minoru et al., Nippon Gomu Kyokaishi 1969 42(12), 1016-29

(Japan); C.A. 72:112501.
506. Gomi, Akira et al., Japan 73 26,941; C.A. 80:122167.
507. Pneumatiques, Caoutchouc Manufacture et Plastiques Kleber-

Colombes Neth 65 5,465; Equiv: U.S. 3,413,244; C.A. 64:16091.
508. Philips Goleilampenfabrieken Neth. 69 10,902; C.A. 74:119463.
509. Krijl, G, and Engelsman, J.J. Neth. 71 4,840; Equiv: Ger. 2,216,042

(1972); C.A. 78:10915.
510. Feairheller, S.H. et al.. Polymer Prepr., Amer. Chem. Soc. Div. Polym.

Chem. 1972,13(1) 359-63; C.A. 80: 28505.
511. Societe Nobel francaise Fr. 1,043,830 (1953); C.A. 52 :9663.
512. Rowland, S.P. and Brannan M.A.R, J. Appl. Polym. Sci. 1970,14(2),

441-52; C.A. 72:101716.
513. Wolf, F. and Bahmann, G. Ger (East) 103,646 (1974); C.A. 82:60395.
514. Chu, Nan S. U.S. 3,836,512 (1974); C.A. 82:4768.
515. Kargin, V.A. et al., Vysokomol. Soedin., Ser. A. 1968 10(4), 846-58

(Russ). C.A. 69:19897.
516. Ring, R.N. et al., J.Org. Chem. 32(4), 1091-4 (1967); C.A. 66:104484.
517. Field, N.D. and Williams, E.P Fr. 2,010,746 (1970); CA. 73:46270.
518. Okada, H. and Kosaka, T. Japan 7142,026; C.A. 77:115390.
519. Thorp, Norman Brit. 1,184,599 (1970); C.A. 72:122344.
520. Geleji, F. et al.,Koloriszt Ertesito 6 (l), 16-23 (1964); C.A. 6 1:5852.
521. Hewson, Wm. B. U.S. 2,749,319 (1956); C.A. 50:15083.
522. American Cyanamid Co., Brit. 905,186 (1962); Equiv U.S.

3,085,940-1; C.A. 58: 454.
523. Martin, G.J. U.S. 2,820,800 (1958); C.A. 52: 9216.
524. Andrews, C.W., C.A. 61:12148.
525. American Cyanamid Co., Neth 65 8,885; C.A. 65: 878.
526. American Cyanamid Co., Neth. 66 13,317 (1967), Equiv: U.S.

3,393,175; C.A. 67: 100723.
527. Stretanski, J.A. and Savides, Chris Soc. Plast. Eng., Tech. Pap. 1972 18

(Pt. 2) 862-7; C.A. 77: 89317.
528. Di Giaimo, M.P. U.S. 3,496,134 (1970); C.A. 72:79865.
529. Richmond, Henry Ger. 2,344,387 (1974); C.A. 83: 80329.
530. Schnoering, H. et al., Ger. 1,950,676 (1971); C.A. 75: 37510.
531. Melroy, Gilbert K. U.S. 3,829,532 (1974); C.A. 81:170614.

IMPORTANT NOTICE
The information and statements herein are believed to 
be reliable but are not to be construed as a warranty 
or representation for which we assume legal respon-
sibility or as an assumption of a duty on our part.
Users should undertake sufficient verification and
testing to determine the suitability for their own
particular purpose of any information, products or
vendors referred to herein. NO WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE IS MADE.
Nothing herein is to be taken as permission,
inducement or recommendation to practice any
patented invention without a license.

Trademark Notice 
The ® indicates a Registered Trademark in the United
States and the TM or * indicates a Trademark in the 
United States. The mark may also be registered, the
subject of an application for registration or a
trademark in other countries.



CYTEC LOCATIONS WORLDWIDE
United States: www.cytec.com

New Jersey
Cytec Industries Inc.
(Corporate Headquarters)
5 Garret Mountain Plaza
West Paterson, NJ 07424
Tel.: 1-800-652-6013 

973-357-3100
Fax: 973-357-3065

North Carolina
Cytec Industries Inc.
(Customer Service Office)
5016 Parkway Plaza Boulevard
Suite 290
Charlotte, NC 28217
Tel.: 1-800-253-4078 or

704-423-8900
Fax: 704-423-8946

Canada: www.cytec.com

Ontario
Cytec Canada Inc.
(Sales Office)
33 Burr Cres.
L3R 9B8 Canada
Markham, Ontario
Tel.: 1-800-656-2724

905-470-1511
Fax: 905-470-2817

Latin America: celia_botelho@brz.cytec.com
Cytec de Argentina, S.A.
Av. Belgrano 748, 8 Piso
C1092AAU, Buenos Aires
Argentina
Tel.: 541-14-331-5504

541-14-331-8123
541-14-331-8126
541-14-331-5472
541-14-331-5452

Fax: 541-14-345-7947

Cytec Do Brasil LTDA.
Rua Quintana, 753-5° andar
CEP: 04569-011-Brooklin Novo
São Paulo-SP
Brasil
Tel.: 55-11-5505-4588
Fax: 55-11-5505-4565

Cytec Chile Limitada
Los Orfebres 347, La Reina
Santiago, Chile
Tel.: 56-2-2754200
Fax: 56-2-2754201

Cyquim de Colombia S.a.
Carrera 62 No. 12-45
Bogota, Colombia
Tel.: 571-4172360
Fax: 571-4172361

Quimicos Cyquim C.a.
Centro Macaracuay Plaza
Avenida Mara,Torre B, Piso 4, Ofic. 8
Colinas de la California
Caracas, Venezuela
Tel.: 58 212-258-1310

58 212-258-1445
58 212-258-1556

Fax: 58 212-258-1155

Mexico: Alejandro_Zamudio@mex.cytec.com
Cytec De Mexico,
SA de CV
Km. 40 Carretera
Guadalajara-La-Barca
Atequiza, Jalisco CO45860
Mexico
Tel.: 52-373-737-0207
Fax: 52-376-737-0649

Europe: eps.bo@cytec.com

Cytec Industries BV
Bowling Park Drive
Bradford BD4 7Tt
West Yorkshire, England
Tel.: 44-127473-3891
Fax: 44-127472-4693

Cytec Industries France S.A.R.L.
1, Place des Etata-Unis
Silic 256
94568 Rungis-Cedex
France
Tel.: 33-1-41-80-17-00
Fax: 33-1-49-78-07-80

Cytec Industries B.V.
Hermann-Kllammt-str.3
41460 NEUSS
Germany
Tel.: 49-2131-9524-0
Fax: 49-2131-9524-11

Cytec Industries Italian s.r.l.
Via Sporting Mirasole, 4
20090 Noverasco Di Opera
Milano, Italy
Tel.: 39-2-576-06175
Fax: 39-2-576-06644

Cytec Industries BV
Botlekweg 175
3197ZH Botlek-Rotterdam
The Netherlands
Tel.: 31-181-295400
Fax: 31-181-295401

Cytec Industries B.V.
Jose Lazaro Galdiano 4
Office #3
28036 Madrid, Spain
Tel.: 91-344-1594
Fax: 91-344-1481

Asia/Pacific: shirley.go@cytec.com
Cytec Australia Holdings Pty. Ltd.
Suite 1, Level 1, Norwest Quay
21 Solent Circuit
Baulkham Hills, NSW 2153
Australia
Tel.: 61-2-9846-6200
Fax: 61-2-9659-9776

Cytec Japan, Ltd.
Torii Nihonbashi Bldg., 6th Floor
3-4-1 Nihonbashi-Honcho, Chuo-ku
Tokyo 103-0023, Japan
Tel.: 81-3-3231-5880
Fax: 81-3-3231-5881 

Cytec Korea Inc.
5th Floor, KOSMO tower, 1002
Daechi-dong, Kangnam-gu
Seoul, Korea 135-280
Tel.: 82-2-3452-7331
Fax: 82-2-3452-1202 

Cytec Industries Pte. Ltd.
89C Science Park Drive
#04-14 to 16 The Rutherford
Singapore Science Park I
Singapore 118261
Tel.: 65-6776-0600
Fax: 65-6776-0200 

Cytec Taiwan Corp.
6F-1, 380 Sec. 1
Fu-Hsing South Road
Taipei 106, Taiwan, R.O.C.
Tel.: 886-2-27053969
Fax: 886-2-27053967

Cytec Hong Kong Ltd
Shanghai Rep. Office
Rm. 1002 Yan An Rd (W)
Shanghai, 200335
P.R. China
Tel.: 86-21-6209-5258
Fax: 86-21-6209-5260 

Cytec Industries Pte. Ltd.
India Liaison Office
505 Midas, Sahar Plaza
M V Road, Andheri (East)
Mumbai 400059, India
Tel.: 91-22-5697-8237
Fax: 91-22-5697-8239

Cytec Industries Inc. PRT-795-A
Surfactants and Specialty Monomers
Five Garret Mountain Plaza
West Paterson, NJ 07424
www.cytec.com

1.5k 9/03 HOR


