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Table 1. Details of the method of preparation and measurement of nickel release rate in water and soil conditions
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Figure 1. Diagram of the effect of different pH on the penetration of nickel element from electronic waste into agquatic
environments
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Table 2. The effect of temperature on the influence of nickel element from electronic waste to aquatic environments

in acidic, neutral and game conditions
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Figure 2. Chart of the effect of humic compounds on the rate of penetration of nickel element from electronic waste
into aqueous media Acid, neutral and game conditions
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Table 3. The effect of time on the rate of penetration of nickel element from electronic waste into aquatic
environments in acidic, neutral and game conditions
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Figure 3. Moisture effect diagram on the rate of penetration of nickel element from electronic waste into soil
environments
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Table 4. The effect of pH on the penetration of nickel element from electronic waste into soil environments
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Table 5. The effect of temperature on the rate of penetration of nickel element from electronic waste into soil
environments in acidic, neutral and game conditions
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Figure 4. The effect of humic compounds on the penetration of nickel element from electronic waste into soil
environments in acidic, neutral and game conditions
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Figure 5. Chart of the effect of time on the rate of penetration of nickel element from electronic waste into soil
environments in acid, neutral and game conditions

el slypn (W) hlen 5 Sk 35 5 (3) oylSen
lodlil e 4 el 0393 o Sk il gl &S s
ol 38 3o ol 3 45 0y Sedp dal, PH L S
Oldllas b pols 350 guls §piomed 05 A0l 390
2 1pj bl alia (10) GhlSan 5 SleeS 9 (V) 2
(U] by 485 90 adlas 5kn) 35 35 0l
b 33 IS8 pats ildlil Glie & 035 et
@l o5 G sl bl plo Gl gl

R il Jolge oy 5 0 plonl clilesl 4 axgi b

g otel s & ks 5 pate cpl ilodlil e
«Seols SluS 5 ded ale Jolge iol58l &S 3505 lgie
Soi hall el (SB 5 ol slalame 3 PH 5 o
s2l Can s baoeo 4y (Siig Sl slosilonsy 1 S5 e
5 sl b > PH iulial cdls glisol & candl 05
& paie opl 358 Lials cel & SB e 5
g Slop Clagss b (306 ol s 20,5 o e


https://dorl.net/dor/20.1001.1.27174425.1399.1.1.2.1
http://drnl.sanru.ac.ir/article-1-133-en.html

[ Downloaded from drnl.sanru.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.27174425.1399.1.1.2.1]

A\

WA il g ke /Y oyless /gl Sl / i (8] sls g s 550

“(PAHS) Slawass  Sslg)l by S
5 (PHAHS) widle sa Solog)l loopSon
S5 H50 5 Sbal pslaie a4 35 0 WLIST (3950
il 5l gg cnl capte ln She g aluiaden by,

(A) e o165 i guls b (suivs o) 5l Jools
UaSuhe (5855 Cpl ) .l 039 Lo ye g dily cagline
a5l asdllas 350 Bblie S S paie i a5 A
Shesb jlhs Jlasl Wlg o 5 03 BYL )bl

5 Sidlil g 5o Jalge b casd ¥ il 3 St 5 Sl Sl gl frzon 03 (1B ) Coosens
g b foame  Ned ololidjl b o bl jlaml 0 elel olasMe coley gl Sl &5 (VW) S
Wblowy 1 g9 cpl oy obosd 950 Cluogas 2l @W b adbie S8 dlea I S Glils 8Ll

g Gl Canj o)l palS cua Bl cn e sl B yo g bslyon oo
Woi ol ooodle il Jeol cobil bl il by Copde ln e glagly) I ejl

Slalidl dles S pgew b (SigpSll Vgame  oligw Jud Sl 2sdee edlatl (Sl (Sl

D)5 o e e U yde L 1o pols CMSUe Sy andlasT 2Bl 3L g b

o l)s8 o STi6d M5 poxie (puljgw (b9 o> ]

&bo

1. Ahmadi, B. 2009. Investigating the Role of Heavy Metals on Human Health, Zanjan Regional Water
Company, (In Persian).

2. Amfo-Otu, R., J. Kwesi Bentum and S. Omari. 2013. Assessment of Soil Contamination through E-
Waste Recycling Activities in Tema Community One. Environment and Pollution, 2(2): 66-70.

3. Amoozeshi, F., E. Mozafari and F. Mohammadi. 2009. Investigating the recycling of electronic waste
and its solutions. The fourth National Conference on Management of Waste Management, 2009 (In
Persian).

4. Asadi, M., D. FaeziRazi, R. Nabizadeh and M. Vojdani. 2000. Hazardous Waste Management,
Publications of the Environmental Protection Agency, Tehran, 2000, 349 pp (In Persian).

5. Bahmanpour, H. and J. Farsad. 2018. Investigating the Factors Affecting the Releasing of Tallium
from Electronic Waste in Water and Soil Environment, RSJ, 4(3): 18-29 pp (In Persian).

6. Bahmanpour, H. 2019. Investigation of Factors Affecting the Diffusion of cadmium from Electronic
Waste In soil environments, Environmental Geology Journal, 12(45): 19-29 (In Persian).

7. Bizzo, W.A., R.A. Figueiredo and V.F. Andrade. 2014. Characterization of Printed Circuit Boards for
Metal and Energy Recovery after Milling and Mechanical Separation, 7: 4555-4566.

8. Guo, Y., C. Huang, H. Zhang and Q. Dong. 2009. Heavy metal contamination from electronic waste
recycling at Guiyu, Southeastern China. J Environ Qual. Jun 23, 38(4): 1617-26.

9. Huang, J., P. Nkrumah, D. Anim and E. Mensah. 2015. E-waste disposal effects on the aquatic
environment: A, Ghana. Rev Environ Contam Toxicol. 229:19-34 (WEEE) management practices in
developing countries through leaching tests. African Journal.

10. Manc, G. 2000. Pollution threat of heavy metals in aquatic environments. 1st Ed., Elsevier Science
Publishers, New York.

11. Michael, C. and R.W. Sugumar. 2013. Studies on Leaching of Heavy Metals from E-waste.
Oriental Journal of Chemistry, 29(03): 1149-1154.

12.Moosavi, S.A., R. Khamootian and M. Parvaneh. 2014. Evaluating the status of electronic waste
management in the world and Iran, the first exhibition and seminar on environment, energy and
industry, 2014 (In Persian).

13.Najafi, A. 2012. Management of electronic waste and its role in protecting the environment, 5"
Specialized Conference on Environmental Engineering, Tehran, University of Tehran, Faculty of
Environment, 2012 (In Persian).

14.Nnorom, I., O. Osibanjo, K. Okechukwu, O. Nkwachukwu and R.C. Chukwuma. 2010. Evaluation of
Heavy Metal Release from the Disposal of Waste Computer Monitors at an Open Dump,
International. Journal of Environmental Science and Development. 1: 3.

15. Qihang, W., J. Leung, G. Xinhua, C. Shejun, H. Xuexia, L. Haiyan, H. Zhuying, Z. Libin, C. Jiahao
and L. Yayin, 2015. Heavy metal contamination of soil and water in the vicinity of an abandoned e-
waste recycling site: Implications for dissemination of heavy metals. Science of the Total
Environment, Volumes 506-507, 15 February, pp: 217-225.

16. Pfirrmann, S. 2009. A Dinuclear Nickel (1) Dinitrogen Complex and its Reduction in Single-Electron
Steps. Angewandte Chemie International Edition 48: 3357. doi:10.1002/anie.200805862.

17.Song, Q. and J. Li. 2014. Environmental effects of heavy metals derived from the e-waste recycling
activities in China: a systematic review. Waste Manag, 34(12): 2587-94.

18. Xinhui, B., S. Bernd, W. ZhenzZhen, W. Xinming, S. Guoying and F. Jiamo. 2010. The major
components of particles emitted during recycling of waste printed circuit boards in a typical e-waste
workshop of South China. Atmospheric Environment, Volume 44, Issue 35, November, pp: 4440-
4445,

19. Zeine, W. 2015. Environmental impact assessm ent of waste electronic and electric equipment of
Environmental Science and Technology Full Length Research Paper, 9(8): 671-681.

1- Multi-nuclear aromatic hydrocarbons 2- Multi-halogenated aromatic hydrocarbons


http://www.ncbi.nlm.nih.gov/pubmed/?term=Guo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=19549938
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19549938
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20H%5BAuthor%5D&cauthor=true&cauthor_uid=19549938
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dong%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=19549938
http://www.ncbi.nlm.nih.gov/pubmed/19549938
http://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24515808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nkrumah%20PN%5BAuthor%5D&cauthor=true&cauthor_uid=24515808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anim%20DO%5BAuthor%5D&cauthor=true&cauthor_uid=24515808
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mensah%20E%5BAuthor%5D&cauthor=true&cauthor_uid=24515808
http://www.ncbi.nlm.nih.gov/pubmed/24515808
http://www.sciencedirect.com/science/article/pii/S0048969714015836
http://www.sciencedirect.com/science/article/pii/S0048969714015836
http://www.ncbi.nlm.nih.gov/pubmed/?term=Song%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=25242606
http://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20J%5BAuthor%5D&cauthor=true&cauthor_uid=25242606
http://www.ncbi.nlm.nih.gov/pubmed/25242606
http://www.sciencedirect.com/science/article/pii/S1352231010006205
http://www.sciencedirect.com/science/article/pii/S1352231010006205
http://www.sciencedirect.com/science/article/pii/S1352231010006205
https://dorl.net/dor/20.1001.1.27174425.1399.1.1.2.1
http://drnl.sanru.ac.ir/article-1-133-en.html

[ Downloaded from drnl.sanru.ac.ir on 2024-05-05 ]

[ DOR: 20.1001.1.27174425.1399.1.1.2.1]

Degradation and Rehabilitation of Natural Land Vol. 1, No 1, Spring and Summer 2020 ............cccoeoeimmeveieevneirireeenernaeeeennnn. 18

Investigation of Parameters Affecting the Release and Emission of Nickel Heavy
Metal from Electrical Waste in Aquatic and Soil Environments

Hooman Bahmanpour®, Hassan Hazarkhani?

1- Department of Environment, Shahrood Branch, Islamic Azad University, Shahrood, Iran
2- Center for research and science education, organization for educational research and planning, Tehran, Iran
(Corresponding author: h.hazar2014@gmail.com)
Received: March 27, 2020 Accepted: July 13, 2020

Abstract

Electronic and electrical wastes are special types of wastes that have toxicity, pathogenicity
and reliability in the surrounding environment and even in the body of living beings, corrosion
of facilities and equipment and the like. The purpose of this study is to investigate and
determine the factors influencing the release of nickel element in the environment. To
investigate this effect, the effect of various factors such as temperature, pH, humic compounds
(secondary herbal products) and time on the release of nickel element from such wastes to water
and soil environments were studied. For this purpose, the selected parts were first milled and
after preparation, the samples were tested and analyzed separately in water and soil environment
and under acidic, neutral and game conditions. The results showed that in the aquatic
environment, the rate of penetration of the nickel element is inversely related to the increase in
pH and directly to the increase in temperature. The effect of hamic compounds on release is also
greater in the play area. Also, the effect of the contact time parameter varies according to the pH
changes. In the soil environment, increasing the humidity, acidifying the environment and
increasing the humic compounds increase the release of Nickel.
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