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Abstract: The accumulation and inadequate management of obsolete pesticides and other hazardous
chemicals constitutes a threat for health and environment, locally, regionally and globally. Estimates
indicate that more than 500,000 tonnes of obsolete pesticides are accumulated globally, especially in
developing countries. FAO has been addressing this issue and disposed of approximately 3000 tonnes of
obsolete pesticides in Africa and the Near East since the beginning of the 1990s. These pesticide wastes
have mainly been shipped to Europe for high-temperature combustion in dedicated incinerators, a treatment
option usually not available in developing countries. High temperature cement kilns are however commonly
available in most countries and have shown to constitute an affordable, environmentally sound and
sustainable treatment option for many hazardous chemicals if adequate procedures are implemented. Cement
kilns have been used for disposal of obsolete pesticides in developing countries earlier but no study has been
able to verify the destruction efficiency in an unambiguous way. Lessons learned from earlier experiences
were used to carry out a test burn with two obsolete insecticides in a cement kiln in Vietnam. The
destruction efficiency was measured to be better than 99.9999969% for Fenobucarb and better than
99.9999832% for Fipronil and demonstrated that the hazardous chemicals had been destroyed in an
irreversible and environmental sound manner without new formation of dioxins, furans, hexachlorobenzene
or PCBs, a requirement of the Stockholm Convention on POPs. ?? 2006 Elsevier Ltd. All rights reserved.
Author Keywords: Co-processing; Disposal; Hazardous chemicals; POPs

Index Keywords: cement; dinitro ortho cresol; dioxin; fenobucarb; fipronil; furan derivative;
hexachlorobenzene; pesticide; polychlorinated biphenyl; polychlorinated dibenzodioxin; Africa; article;
combustion; dangerous goods; developing country; environmental impact assessment; environmental
management; environmental protection; Europe; high temperature procedures; incineration; Malaysia;
Middle East; organic pollution; Pakistan; Poland; pollutant; priority journal; Tanzania; Viet Nam; waste

disposal



Year: 2006

Source title: Environmental Science and Policy

Volume: 9

Issue: 6

Page : 577-586

Cited by: 10

Link: Scorpus Link

Chemicals/CAS: dinitro ortho cresol, 534-52-1; fenobucarb, 3766-81-2; fipronil, 120068-37-3;

hexachlorobenzene, 118-74-1, 55600-34-5

Correspondence Address: Karstensen, K.H.; The Foundation for Scientific and Industrial Research

(SINTEF), P.O. Box 124, N-0314 Oslo, Norway; email: khk@sintef.no

ISSN: 14629011

CODEN: ESCPF

DOI: 10.1016/j.envsci.2006.05.005

Language of Original Document: English

Abbreviated Source Title: Environmental Science and Policy

Document Type: Article

Source: Scopus

Authors with affiliations:

1. Karstensen, K.H., The Foundation for Scientific and Industrial Research (SINTEF), P.O. Box 124, N-0314 Oslo, Norway

2. Kinh, N.K., Ministry of Natural Resources and Environment, Department of EIA and Appraisal, 83 Nguyen Chi Thanh,
Hanoi, Viet Nam

3. Thang, L.B., Vietnam Environmental Protection Agency, 67 Nguyen Du, Hanoi, Viet Nam

4. Viet, P.H., Hanoi University of Science, Research Centre for Environmental Technology and Sustainable Development, 334

Nguyen Trai, Hanoi, Viet Nam

Tuan, N.D., Ho Chi Minh City Environmental Protection Agency, 23 Tran Phu, Ward 4, Ho Chi Minh City, Viet Nam

Toi, D.T., Department of Natural Resources and Environment, 244 Dien Bien Phu Street, Ho Chi Minh City, Viet Nam

Hung, N.H., Department of Natural Resources and Environment, 260 Quoc Lo, Bien Hoa City, Dong Nai, Viet Nam

Quan, T.M., Department of Natural Resources and Environment, Huynh Van Nghe, Thu Dao Mot, Binh Duong, Viet Nam

o =N

Hanh, L.D., Department of Natural Resources and Environment, 130 Ly Thuong Kiet, Vung Tau, Viet Nam

10. Thang, D.H., Department of Natural Resources and Environment, 1226 Nguyen Trung, Rach Gia Bo, Kien Giang, Viet Nam

References:

1. Ahling, B., Destruction of chlorinated hydrocarbons in a cement kiln (1979) Environ. Sci. Technol., 13, p. 1377

2. Basel Convention, (1989) Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their
Disposal Adopted by the Conference of the Plenipotentiaries, , Secretariat of the Basel Convention, 13-15 Chemin des
Anemones, CH-1219 Chatelaine, Geneva, Switzerland

3. Benestad, C., Incineration of hazardous waste in cement kilns (1989) Waste Manage. Res., 7, p. 351

4. Branscome, M., Westbrook, W., Mournighan, R., Bolstad, J., Chehaske, J., Summary of testing at cement kilns co-firing

hazardous waste (1985) Proceedings of the Eleventh Annual Research Symposium on Incineration and Treatment of

Hazardous Waste, p. 199. , EPA 600/9-85-028


http://www.scopus.com/inward/record.url?eid=2-s2.0-33747382462&partnerID=40&md5=7f8bda4bb4acbc15b2574425200e0258

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Brevik, K., Alcock, R., Li, Y.-F., Bailey, R.E., Fiedler, H., Pacyna, J.M., Primary sources of selected POP's: Regional and
global scale emission inventories (2004) Environ. Pollut., 128, pp. 3-16

Chadbourne, J.F., Cement kilns (1997) Standard Handbook of Hazardous Waste Treatment and Disposal, , Freeman H.M.
(Ed), McGraw-Hill ISBN 0-07-022044-1

De Vito, M.J., Birnbaum, L.S., Dioxins: Model chemicals for assessing receptor-mediated toxicity (1995) Toxicology, 102,
pp- 115-123

Duda, W.H., (1985) Cement Data Book, , Bauverlag Gmbh, Berlin

FAO, (1999) Prevention and Disposal of Obsolete and Unwanted Pesticide Stocks in Africa and the Near East-Fourth
Consultation Meeting, , Food and Agriculture Organization of the United Nations, Viale delle Terme di Caracalla, 00100
Rome

Godduhn, A., Duffy, L.K., Multi-generation health risks of persistent organic pollution in the far north: use of the
precautionary approach in the Stockholm Convention (2003) Environ. Sci. Policy, 6, pp. 341-352

Gupta, P.K., Pesticide exposure-Indian scene (2004) Toxicology, 198, pp. 83-90

Huden, G.H., Pesticide disposal in a cement kiln in Pakistan-a pilot project (1990) Pacific Basin Conference on Hazardous
Waste, , East-West Center, Honolulu, November 12-14

Hung, D.Q., Thiemann, W., Contamination by selected chlorinated pesticides in surface waters in Hanoi, Vietnam (2002)
Chemosphere, 47, pp. 357-367

Jobling, S., Casey, D., Rodgers-Gray, T., Ochlmann, J., Schulte-Oehlmann, U., Pawlowski, S., Baunbeck, T., Tyler, C.R.,
Comparative responses of molluscs and fish to environmental estrogens and an estrogenic effluent (2004) Aquat. Toxicol.,
66, pp. 207-222

Jones, K.C., de Voogt, P., Persistent organic pollutants (POPs): State of the science (1999) Environ. Pollut., 100 (1-3), pp.
209-221

Karstensen, K.H., Burning of hazardous wastes as co-fuel in a cement kiln-does it affect the environmental quality of
cement?-leaching from cement based materials (1994) Studies in Environmental Science: Environmental Aspects of
Construction with Waste Materials, 60. , Elsevier, Amsterdam, The Netherlands ISBN 0-444-81853-7

Karstensen, K.H., Benefits of incinerating hazardous wastes in cement kilns (1998) Third Consultation Meeting on
Prevention and Disposal of Obsolete and Unwanted Pesticide Stocks in Africa and the Near East, FAO Pesticide Disposal
Series 6, , Food and Agriculture Organization of the United Nations, Rome

Karstensen, K.H., Disposal of principal organic hazardous compounds in cement kilns-an alternative to dedicated
incinerators? (1998) Proceedings of the Fifth International HCH and Pesticides Forum, , Bilbao, June 25-27
Karstensen, K.H., Incineration of principal organic hazardous compounds and hazardous wastes in cement kilns -which
requirements should be fulfilled? (2001) First Continental Conference for Africa on the Environmentally Sound Management
of Unwanted Stocks of Hazardous Wastes and their Prevention. Basel Convention, , Rabat, January 8-12

Karstensen, K.H., Disposal of obsolete pesticides in cement kilns in developing countries-lessons learned and how to proceed
(2001) Proceedings of the Sixth International HCH and Pesticide Forum, , Poznan, Poland, March 20-22

Karstensen, K.H., Formation and release of POPs in the cement industry (2004) Organohalogen Compd., 66. , ISBN 3-
928379-30-5

Karstensen, K.H., Thermal destruction of obsolete pesticides (2005) Proceedings of Eighth International HCH and Pesticides
Forum for Central European and EECCA Countries, , Sofia, Bulgaria, May 26-28

Kawata, K., Mukai, H., Yasuhara, A., Monitoring of pesticides in air by gas chromatography mass spectrometry and the use

of quartz fibre wool and activated carbon for sampling (1995) J. Chromatogr. A, 710, pp. 243-250



24.
25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

Lauber, J.D., Burning chemical wastes as fuels in cement kilns (1982) J. Air Pollut. Contr. Assoc., 32 (7), pp. 771-776
Lauber, J.D., Destruction and disposal of waste PCB (1987) PCBs and the Environment, , Waid J.S. (Ed), CRC Press, USA
McDonal, T.A., A perspective on the health risks of PBDEs (2002) Chemosphere, 46, pp. 745-755

Minh, N.H., Someya, M., Minh, T.B., Kunisue, T., Iwata, H., Watanaba, M., Tanabe, S., Tuyen, B.C., Persistent
organochlorine residues in human breast milk from Hanoi and Ho Chi Minh City Vietnam (2004) Environ. Pollut., 129, pp.
431-441

Oss, H.G., Padovani, A.C., Cement manufacture and the environment (2003) J. Ind. Ecol., 7 (1), pp. 93-125

Quyen, P.B., Nhan, D.D., San, N.V., Environmental pollution in Vietnam: analytical estimation and environmental priorities
(1995) Trends Anal. Chem., 14 (8), pp. 383-388

Schimpf, W.A., Disposal of pesticides and chemical waste in a cement kiln in Malaysia (1990) Proceedings of the Pesticide
Disposal Conference, , Niamey, Niger, January 21-26

Schimpf, W.A., Disposal of obsolete pesticides in a cement kiln in Tanzania-experience with the incineration of dinitro-o-
cresol in a cement rotary cylindrical kiln in a developing country (1998) Proceedings of the Fifth International HCH and
Pesticides Forum, , Bilbao, June 25-27

Stobiecki, S., Fuszara, E., Baron, L., Silowiecki, A., Stobiecki, T., Disposal of obsolete pesticides as an alternative fuel in
cement kiln (2003) Proceedings of the Seventh International HCH and Pesticides Forum, , Kiev, June 5-7

Vallack, H.W., Bakker, D.J., Brandt, 1., Brorstrom-Lunden, E., Brouwer, A., Bull, K.R., Gough, C., Taalman, R.D.F.,
Controlling persistent organic pollutants-what next? (1998) Environ. Toxicol. Pharmacol., 6 (3), pp. 143-175

Viken, W., Waage, P., Treatment of hazardous waste in cement kilns within a decentralised scheme: the Norwegian
experience (1983) Industry and Environment, 4. , UNEP

Vilchez, J.L., Prieto, A., Araujo, L., Navalon, A., Determination of fipronil by solid phase microextraction and gas

chromatography mass spectrometry (2001) J. Chromatogr. A, 919, pp. 215-221



