Handbook of
Industrial and
Hazardous
Wastes
Treatment

Second Edition, Revised and Expanded

edited by
Lawrence K. Wang
Yung-Tse Hung

Howard H. Lo
Constantine Yapijakis




Contents

Preface
Contributors

10.

11.

12.

Implementation of Industrial Ecology for Industrial Hazardous Waste
Management
Lawrence K. Wang and Donald B. Aulenbach

Bioassay of Industrial and Hazardous Waste Pollutants
Sveltana Yu. Selivanovskaya, Venera Z. Latypova, Nadezda Yu. Stepanova,
and Yung-Tse Hung

Treatment of Pharmaceutical Wastes
Sudhir Kumar Gupta, Sunil Kumar Gupta, and Yung-Tse Hung

Treatment of Qilfield and Refinery Wastes
Joseph M. Wong and Yung-Tse Hung

Treatment of Metal Finishing Wastes
Olcay Tiinay, Isik Kabdagh, and Yung-Tse Hung

Treatment of Photographic Processing Wastes

Thomas W. Bober, Dominick Vacco, Thomas 1. Dagon, and Harvey E. Fowler

Treatment of Soap and Detergent Indusiry Wastes
Constantine Yapijakis and Lawrence K. Wang

Treatment of Textile Wastes
Thomas Bechtold, Eduard Burtscher, and Yung-Tse Hung

Treatment of Phosphate Industry Wastes
Constantine Yapijakis and Lawrence K. Wang

Treatment of Pulp and Paper Mill Wastes
Suresh Sumathi and Yung-Tse Hung

In-Plant Management and Disposal of Industrial Hazardous Substances
Lawrence K. Wang

Application of Biotechnology for Industrial Waste Treatment

Joo-Hwa Tay, Stephen Tiong-Lee Tay, Volodymyr Ivanov, and Yung-Tse Hung

it
ix

15

63

131

203

275

323

379

415

469

515

585



vi

13.
14.
15.
16.
17.
18.

19.

20.
21.
22,
23.
24.
25.

26.

27.

28.

Treatment of Dairy Processing Wastewaters
Trevor J. Britz, Carné van Schalkwyk, and Yung-Tse Hung

Seafood Processing Wastewater Treatment
Joo-Hwa Tay, Kuan-Yeow Show, and Yung-Tse Hung

Treatrment of Meat Wastes
Charles J. Banks and Zhengjian Wang

Treatment of Palm Oil Wastewaters
Mohd Ali Hassan, Shahrakbah Yacob, Yoshihito Shirai, and Yung-Tse Hung

Olive Oil Waste Treatment
Adel Awad, Hana Salman, and Yung-Tse Hung

Potato Wastewater Treatment
Yung-Tse Hung, Howard H. Lo, Adel Awad, and Hana Salman

Stermwater Management and Treatment
Constantine Yapijakis, Robert Leo Trotta, Chein-Chi Chang,
and Lawrence K. Wang

Site Remediation and Groundwater Decontamination
Lawrence K. Wang

Pollution Prevention
J. Paul Chen, Thomas T. Shen, Yung-Tse Hung, and Lawrence K. Wang

Treatment of Pesticide Industry Wastes
Joseph M. Wong

Livestock Waste Treatment _
J. Paul Chen, Shuaiwen Zou, Yung-Tse Hung, and Lawrence K. Wang

Soft Drink Waste Treatment
J. Paul Chen, Swee-Song Seng, and Yung-Tse Hung

Bakery Waste Treatment
J. Paul Chen, Lei Yang, Renbi Bai, and Yung-Tse Hung

Explosive Waste Treatment
J. Paul Chen, Shuaiwen Zow, Simo Olavi Pehkonen, Yung-Tse Hung,

- and Lawrence K. Wang

Food Waste Treatment
Masao Ukita, Tsuyoshi Imai, and Yung-Tse Hung

Treatment of Landfill Leachate
Michal Bodzek, Joanna Surmacz-Gorska, and Yung-Tse Hung

Contents

619

o647

685

719

737

311

873

923

971

1005

1051

1077

1093

1113

1125

1155



Contents

29,

30.

31.

32.

Index

On-Site Monitoring and Analysis of Industrial Pollutants
Jerry R. Taricska, Yung-Tse Hung, and Kathleen Hurg Li

Treatment of Rubber Industry Wastes
Jerry R. Taricska, Lawrence K. Wang, Yung-Tse Hung, Joo-Hwa Tay,
and Kathleen Hung Li

Treatment of Timber Industry Wastes
Lawrence K. Wang

Treatment of Power Industry Wastes
Lawrence K. Wang

vii

1209

1233

1269

1289

1331



