19t Iranian Soil Science Congress
16-18 September, 2025

Ol S pole 0,85 (wonss
YPoF LSTIF G Y

W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management

FYBe-TYYY O 999 ORI srub o 5 555gLeS ARt '%
College of Agriculture & Natural Resources, University of Tehran  Rogearen W

SE g T wikigo 53 8 g Slowdly 5593 8 )15

sy als, sols ol e Folas ooly,6 (guge

TS M (538 5 psle oSty (slatad (5,5l 0aSdgly (S g O (cwiige g psle 09,5

*m.nourzade@gmail.com

oduS

OB 50 o 45 (698 A Sl Al Slex w40 ol ol 13 S Of pgle 10 8 lewdl (5,9L8 51 oolail

ool 2alS iy S3ailsr &yud ialidl el onis SL31 T SLlS ) Lasms it 40 o8 5 (655lS Y seame als

i 3 el el Sl s 510y glowsdly 31 00l by (65,5LaS SV o asS 5 soS Ll e ailoond cloosS |

Slaeaes & Sl 5 ally 8o gladme 3 S35 (g5 5 ohg 4 S 5 oy Leoan¥T (yg38l5, 5 ol polie 0925 ;S0

Biz 50 Yl (05l colie e Sy Bk IS Lo sledly (55ld Liuly cnl yo cl oad has Sl

Gl 3 sl ls jo 09; 00 jled 4 S 5 Ol (¥l (6l 00S lgnel 5 (g G295 o Vb (6531 (203l 5 ousy Y

GSyokd (B Alie cpl Lol Bua .l ool ploxil ass pole [0 (550L8 ()l 5l colainl ogon (g 3lwaigs jolaie 4y (gobj

S oSl o tege el pll o ol slacusgazs 5 o daily 4z b S 5 O pole 10 (10,5 5 0 slodly

iVl BB laoan¥T g5 w5l (2ojl Jols sl a2 90 Slowdly (5518 5,1 @ (ogas o Alis (nl 5o

Lol (Saiy 28l bl g o 51 eolaiwl (g s Sl reo dxwg jlaleie (saldS slacyagase g Jalge

leoa,¥T i (55,8l (203l (S 5 ol (Y @y slowsdly guadS 5515

1doddio
LoDy Culgs 50 9 35 cmle Sl 4y 51 135 casl> Sl o olge (pols &yl b aS il oo 0lge Lol Sl ez 51 (SG LoDy
Sy B8 G5l s xSl aen b (S cdaore YL slos Jdo 4y el cdl> jo a8l o 3Ll (ol ooledl 358 sles o)
ol ST sl 555,50 ol LSy e 3 3555 n sl i 15 S 5 0,5 iy 1 Lol s il 53 51 29,5
S SIS 51 5 Lawsdly e i3 oSS (lls lge gole el o a5 LT 51 el (S oSl blos, Jds cpmad 4
Slawe glyls Wlgh co Lowodly caisS’ o Slon] pblie ylase S poie (S Sl sla )b a5 go.000 (pl @ azgi b sl 5
W cnl )30yl )18 (Sealinsge i Jolss )3 a5 Cenl Laadly (298 ¢ 51> o8 Slowsdy b 0 (Slowsdly w0l 35 punrbliie
Sl (S 2SI 6551 5l oolital b Laadly cnl ol Lagyg g g Loy wiile i elgil slos 51 5,5 Jlomn Lagyg 2SIl slos
ool 5145 555 s bl g 358 (51055 A5 1 3ol 3 (slacsly 813 1, (el sl 31,35 Ul 5 35
OIS 09RO 3 00,5 9,95 n b JoSdge g Lol 4 60k 5 (6531 b Lagyg 2SNl oS (oo y90 192 5 ol aiile (olasl8
b 0 yms (slowsdly 2 aiiS g0 Slml | 05T slay g ol (slogyg iUl 51 Lanle oS 55 G5 50 05250 (slo S5 5 Lol (layg 2l



19t Iranian Soil Science Congress
16-18 September, 2025

Ol SG ple 0 S endeh
VPP 3T 1P 61

W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management

SBYBe-YYoYY O 29 olLIS camb qilio g 5555l Uit
College of Agriculture & Natural Resources, University of Tehran  Rogearen W

So ol Spse o) oog Sie (Sldl slacdl 4y sl (305« xbaws sla)islo 5 09,50 DNA & pails) o]
Sy Glowdly rizras 0,5 51,8 ooliinl 990 Lame Ssheads gl ngh b9 S Glsiear 0 p Glawsdly &5 el 0als el
oleorisSo 5 olys O cpl 0,5 eolixwl PAW L Plasma-Activated Water) o1 ;0,5 Jub lp olssos Iy
3 Seaeas (kS ol wh ) & i (S g ol Gleoa Y YL des 5l ialiBe sloo )5 gl y a5 sem0 4 ol Sglae
Lo g 25 s S il go (3955 5 emST Jlab (sloisS a5 b PAW .ol oslial LB ( Sy slos )5 5 213 golio
Sl3L8 Il olge alox 1ol laoas ¥ o sleslaiwl L L g oo plol ) Seacas 0l 8 iyl s g 0,0 w5l oz, B
Sz ) OlalS wdy (Joho aly Sopa g gdhe dlge )5 a2 L eizren 0 (ol ) baeendllgSe 5 S
7 Gledls 4 byje g waz Jlews ol 5 S5 ol gwaige 5 pole [0 0 Slandy 0 )5 L e e Cliieg iy
Vo Gae 40 0 atuie g Aidges edlatwl Lewdl 51 (Vo)) ), Sen g WaNG S5 ;0 lo Jgids s B> jalate b ail o
WXges dsllas olewdly Jled Ol 136 g, 60l (mbiizne Cruizmad ol 0 Bd> S 5l oaiodT pl duo 0 Av dga aids
Ao Jlos adgl o, o gjale> g el PAW a5 siols (ylis 095 il o (Y VA) ], Ke2 3 Kucerova  ale>
Slmpl coled 5 ogi e baty) o Jolme Goisn lyie Gl 5 LS n 50 (i slaalass; lye Gl
1, paf slales i, 5550 ysb 4 Wlgi oo PAW 4 sls olis adis ol gl ciomed oo so 2005 1) SlonST ]
S oyt p5lane & aalllan Sy jo. iy S5eg (530 Slsa o (Slsize b oSl 43 oy 41y la] erlilie 5 03,5 S, o
o Jlad Lol L 4o Yo e 4y a5 LT L as SlalS a5 wols oles (Y+1) ol Kan  Punith olals oz, , PAW
2lis L 5l it woyo PY 5 s 0eSile 5 oyt S ol pln B oniny sk aly pln VB Wiog eads g )lal o
L LoDl ol G 3l oolicusl b (Y+ ¥+ ) ()] Ko g SiImeckova b (gl sl iog oo (s Lol Jgone 0T b aS assls
5l sl Sy » 1) ol Sl g woged ol Leadly L1y Jd OF md oo 2 Js5 7+ 51 U 5 35,0sks VY uilS13
23l S e 55 69, o U ged Lowdly Lawgs oad Jlad ST aS 35y o1 5 Sl i ol gl 55,8 oy o S
er b (VoY) )5 5 SOleru imen .aiS loy ialiél aoyo Yo b S o O (6,laeS cad,bb b o cgo g
4 S (5 0 shne JSE @ 5015 S (35 5 s «Jeds)lS (liee o5 Woged et Dl il glaclile s PAW 56
Cae 5l I Ladly a5 wiols ylas s lidzs ,o (V- YY) o)L 5es s MAtTa cpoman ool anils il cals Lo
245 Lo J5 slaydy o5 slaslsz Jsb 5 Gialsz 5 45 53 4 Sl il oL 5 S slo Ths s B
S 305 o « ol 0383 U5 09,5 51 it ol VVE § VVE B o iy cailonnd S Laadly b oo Lo slaS s
5 bl o e g el 4l T30 Lewdl b oo Lo sladiges ales ;o (TKIN) JladxS™ S o595 slazons a5 sls yLas
as ols plas mls cpl o aals Hles 5l i ol FIYY ] 50 TKIN Jladie a5 0 aido 10 adss ylej b cdgglS VY 5L,
oolainl 3590 )l (65)5leS 5o lalS wld; Gl g SL- oS 35 Sn e (239 Olore 4 Wl oo Tge LadDly 5l ool
O Sae a8 o 5l esliiul 45 0s asie wiols plxil (Y+Y0) o, Kes g BINCL a5 (6 5] clidios 10 cpuizmon 005 )3
Gl el 5 05 Y5l 52550 )8 (st son 5 3915 10 (5 I sine el iz e o5t 00 Jlxb Lawidly 5l ool b 43
&5t 5l eoliin] og wax 4 4> L .oz Lotus japonicus obs s jawd G iliél g ady, (s A2r gl Sgugy sy



19t Iranian Soil Science Congress
16-18 September, 2025

Ol 2! SB pols 0 K5 (uons
YPoF 3TIF G

W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management

SBYBe-YYoYY O 59 olRLIMS (amb @lio 3 5559l I uSiits
College of Agriculture & Natural Resources, University of Tehran

Tl Gl sloasls 1o o5l ol gl Jomily 5 cleo bl 28 me alie ol Lol Gan S 5 T psle 10 0 o glonsdly

1 o9y olgo
5T ela JISs0l, dygs doyg iU Lol 5 09 o slom) by s slalad 1o 4 el 5 51 oabosuigy il Sy e Lanidly
oat, VT Bdo g g ol arhai 1o (598 pdy 1Sy sladisS oy QUlg Jdo 4 (g 9l (- Cenl Jlad (slo J5SUge
52l GlodsSse L a5 anlice 9529 4 00 03isy 55,0 (65 slopg mSUI VL 5Ly Jlosl L wo)ls glos S sloo )15
) o] 53555 5 ST slagdl ¢ (H202) 035,00 aeasTy « (OH) JuS 500 sla JIS03], 5 o0l 28Ty ¢)505T
Jib et 5 2325 1) (o SLS 5 5 aeacilS g S ¢ I (looais VT il o 5 009y (2355 sl IS (nl AiS (o w3
SeoS g e (Jgh JUlos o 35 4 a5 358 00 Sl 13 Ssd e 5 (S5 Dl o (S Sl adss s rimren LS
@ Cod Fomb 55 Srae 5 4l (Sogl adgs pas dapaslElgSee g oan VIl (g b Bd> Ul 05 e

ool oudy alize galio ;5 (5)5k8 (nl 9859, oolitul crge a5 89 0 Jlod 4 0w Slodly SLlse 51 (> Sl b,
s 53 Lowdly ilidas Gl dunglio Sl g -1 JS  Water remedation
o 3 o3 o oLl slo S Amlic () 5B 5 o
53 amlin (b) .o aiai 1o (Lowsdly sl>) g3l 19,0
SB o350 9 (Ex-situ) Jxo 1 g, asai slagdg, o
s Lol g Shs (€) .SB o5Lusl ol (In-soil)
F30 pgmaslinust ;5 (RONS) Jlabd 5dy sy

In-liquid

S g o 503 s Glowsdly 08

SB avhai

ouaite Slalllas [o (glod 1 job 4 bnyg 3 JblS coie 3G
olaws a5 Jo 50 el oy Sl g oy LU aias 1

wnlll
nnmlReR -

S dugkj'Q)‘QQPB‘SBW")l&)Q axdllae (g3guze @
e b S JTosle il .0 3%y 5t aiar a3 abli jeb 4 aily oo S Cugb, 5 JT esle oo 5 wiile
(Wang et al., 2011; Geng et al., 2015) wiS' o <ol Luodly Jld slaaisS (sl 0aVTL 135 8,10 boan¥T o 56
b ol oo Lawdly bawgs ouds odgs STy loaisS 5 65500 og Sl a8 sl Gulal ol 5 S cusb, 5B
4,06 a5 oS oy HaOs o -OH aiile (568 saiSacnST Jalge amcs o g aums LSl S50 09390 Ol slo S50
b 50 S g oY £e dlewdl 55351, g ,Sn s dis 45) O (Vb (slgizme (b ol b oiaan ol is o iy
AzS 40 g odd S ddlee ud Sgdue by (537 3B 155 0ed oo oy SIS 50 wze BB rels cel (Cuwl glaie
(Aggelopoulos et al., 2015) b s L2alS SB a0 Lowdl sloasss ]



Ol 2 SB pole 0,55 (uendjs
1FoF STIV G 1)

19t Iranian Soil Science Congress
16-18 September, 2025

W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management

SFYH-TYYY O 39 oINS (amb qilio g 53 55liS Uit '%
College of Agriculture & Natural Resources, University of Tehran  Rogearen W

Jied o adgi g of aniuad

sloanlzs b ar iy o Shoe 4 oliws pslate & Of dal slagby, plo b oy Lewdl oS5 @lin ogzjlz S 0
g3l 4 sl B 18 ey 550 O kil (sl 5051 5 iz b0 pe Ledly S 5 St el w8 S 18 Az 050
S 5 ISVT Il Il S edl Bis sl (G303l s (DBD) (cudl S0l adss Loty « (AC) Jlod 00,5 b 0l o ol
S ol Jgsd Bl immad Jlad 50,8 b oy LDl oS )5 ol aiinls ol jod 4 (gloaisS lgoel Lo s a5 wlowss
ools Las A Jgtbn B> 0 g B o Shae slails Jlad 0,5 b o] cuS 5 a8 o 50 ol ools Lialysl ZAA a4 YA
b o i oS el o S5 oo mhaw 5 Jud slocolo slaws (2381 L ol yan Jled 0,5 YL (og 65b - <l
S b O ka5 s sl Jelse 51 (S0 2T Joloe PH (imen w055 o ((OH) oSy j0in JIS031, 4 (O3) 55
el gaas oSy us bl 0 (OH) JewSy oue JGol, g a5 wilesls (jlis 00 s Slalllas .ol Lawsdl
28 o adgs “OH 5 wisd oo 1328 sy 2Ll Ll 5 (03) il 5 (H202) (59,000 0Ty wiile Jbé sloaiss
0 45 ol Lo 1o Lol Gl sladisS crm sb-al (sl Jolss 4 518, cpl 09 oo boaiy¥T o 55 SIS ialiél el a5
S ST wle (6,500 p 3y 2Ty SloaisS 4 S 5,000 Sl JlGol) g hiod ol o 9 035 (o0 SWS o 55 4
(5 gk Sl iy STy SladisS adg )0 et Jolo 1 Joloee (S0 SUl Colas L3sd o0 98 (LB sladglre o
a3 oo Ll 1) e sladisS adg g 05,5 sl (6t (So Sl b ,> a5 ol lagyg (YL cbalé snimslis YU colus
Oezeed O9d oo w8 oS el g iy STy slaaiss ader el cel culan iy wlidl gl on adais G5l ey Ll
S92y Juds a4y caSalg) O Yoane cenl 8,55 cuy55 LS p 5w (ol 5 25 dg) O e OT) ooliul 590 O g5
ol 009 52 o] 15U L] Sldlae (S 0 Lol wass o 28l 1) g 55 Sa e gl oo o 55 e sl 45T lagye
ol S sSIl colas g aisly pals o BB b 4 oad Jus OIPH lewdl Jlos olej Liulial b as wlosls yles eladlas
wias o i, Elgl ) o led Jgao 5o el Cu s g Slyis cdale (il38l g 698 slaal JSis 5 256 45wl se a3
el 00l 00l UL“'J g_j 9 S

Ol g S avhai gl gy dmlio ) Jogur

AR obey
P9y SR kol St i B3]
(Sb e R 3
(_g)’L»J‘)‘T s C’SJ
oS Slhles aje Yo-Vo PR ERLIUY

b el )15 S0 as



Ol 31 S pols 0 RS ot 398

19t Iranian Soil Science Congress

16-18 September, 2025 1FF TV G
W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management
Y Be—FYT) O 969 LS Samb @ilio 9 59l L usiits %
College of Agriculture & Natural Resources, University of Tehran " Rosearen
SB b gl
5 cwlio (55,0 003b 30 Sgazme OS5
o ' Yo-vy. Ly Soil Vapor )
(Extraction
9 YU s (55,3l 003 i
3bj Slbee anja Fa¥oo s S ol
sl 2,8 (Thermal Desorption)
sl can¥T el o 50 olge &l oz
YY YA e st ploes]
RV 0iS aS] (Chemical oxidation)
wlalﬁ*yla 6))"‘ oo)'b
3 Ll VL o>
ol aals (gly oolazul VYO-Y. & et
O sk (Ex-situ Cold Plasma)
olge 3
Slgels ‘
Cuye csbel JSia anl ol 49
cxSe el el
_ i , o i
Jow¥l iz ol g 296 (ol - 85 b T
(Adsorption)
, . VPR
O35 48,0 & ()9 - bsgie 3
sl 3L pywines]] (Coagulation) 7
i 7 Lo oaYT Bl
o= TR 2 Lo -1 4
ey A9 5 (Membrane filtration)
ol Slbos 4o b a8 5 e (g 5Lsly] - &S jloas ) 2%

(Biodegradation)



Ol S pole 0,85 (wonss

19t Iranian Soil Science Congress

16-18 September, 2025 1F+F 3TIV G
W7 9 SB wadign g Figol> o e
i W - Holistic and Smart Soil and Water Management
CFYBe—TYT) O 39 oINS (amb qilio g 53 55liS Uit
College of Agriculture & Natural Resources, University of Tehran R S
CelB-YL (65,3 ook
3ok anals (gl oolazul 59536 (g 5LwolsT > Ve g 550655558
(Photocatalysis)
Q‘s.n
CelB-YL (6553 ook
3ok anals (gl oolazul odile (3L yal <V &y UV/Fenton
J‘j.n
SabB-YU (65,30 003l
ool anals sy oslital WU Lubiie s (s lodo <) oy o 3o LoDy

(Cold Plasma)
J‘j.n

Aggelopoulos, C.A., Tsakiroglou, C.D., Ognier, S., Cavadias, S. (2015). Non-aqueous phase liquid-contaminated soil
remediation by ex situ dielectric barrier discharge plasma. International Journal of Environmental Science and
Technology, 12, 1011-1020.

Aggelopoulos, C.A., Tataraki, D., Rassias, G. (2018). Degradation of atrazine in soil by dielectric barrier discharge
plasma — Potential singlet oxygen mediation. Chemical Engineering Journal, 347, 682—694.

Binci, F., Cortese, E., Nouri, E., et al. (2025). Plasma-activated water promotes and finely tunes arbuscular
mycorrhizal symbiosis in Lotus japonicus. BMC Plant Biology, 25, 544. https://doi.org/10.1186/s12870-025-06563-1
Geng, C., Wu, C.-D., Wang, H.-J., Yi, C.-W. (2015). Effect of chemical parameters on pyrene degradation in soil in
a pulsed discharge plasma system. Journal of Electrostatics, 73, 38-42.

Kucerova, K., Henselova, M., Slovakova, L., Hensel, K. (2018). Effects of plasma activated water on wheat:
Germination, growth parameters, photosynthetic pigments, soluble protein content, and antioxidant enzymes
activity. Plasma Processes and Polymers, e1800131. https://doi.org/10.1002/ppap.201800131

Matra, K., Tanakaran, Y., Sangwang, W., Promping, J., Theepharaksapan, S. (2023). Plasma activated soil: A novel
technique for agricultural soil enhancement. Engineering Journal, 27(3), 1-10.

Punith, N., Harsha, R., Lakshminarayana, R., Hemanth, M., Anand, S.M., Dasappa, S. (2019). Plasma activated water
generation and its application in  agriculture. Advanced  Materials  Letters,  10(10), 700-
704. https://doi.org/10.5185/amlett.2019.0042

Simeckova, J., Kréma, F., Klofa¢, D., Dostal, L., Kozakova, Z. (2020). Influence of plasma-activated water on physical
and physical-chemical soil properties. Water, 12, 2357. https://doi.org/10.3390/w12092357

Stoleru, V., Burlica, R., Mihalache, G., et al. (2020). Plant growth promotion effect of plasma activated water
on Lactuca satival. cultivated in two different volumes of substrate. Scientific Reports, 10,
20920. https://doi.org/10.1038/s41598-020-77355-w

Wang, T.C., Lu, N., Li, J., Wu, Y. (2010). Evaluation of the potential of pentachlorophenol degradation in soil by
pulsed corona discharge plasma from soil characteristics. Environmental Science & Technology, 44, 3105-3110.
Wang, W., Li, H., Ding, Z., Wang, X. (2011). Effects of advanced oxidation pretreatment on residual aluminum
control in high humic acid water purification. Journal of Environmental Sciences, 23, 1079-1085.


https://doi.org/10.1186/s12870-025-06563-1
https://doi.org/10.1002/ppap.201800131
https://doi.org/10.5185/amlett.2019.0042
https://doi.org/10.3390/w12092357
https://doi.org/10.1038/s41598-020-77355-w

Ol S pole 0,85 (wonss
YPoF LSTIF G Y

19t Iranian Soil Science Congress
16-18 September, 2025

W7 9 SB wadign g Figol> o e
Holistic and Smart Soil and Water Management

SFYB—FYYY O 269 oL (ormb qlio 9 (5359l LFusits
College of Agriculture & Natural Resources, University of Tehran  Rogearen W

Zhao, J., Zhang, A., Heroux, P., Sun, Z., Liu, Y. (2021). Remediation of diesel fuel polluted soil using dielectric
barrier discharge plasma. Chemical Engineering Journal, 417, 128143.

Application of Cold Plasma Technology in Water and Soil Engineering
Mehdi Nourzadeh Hadad*, Ali Ebadi, Hadi Rezaei Rad

Soil and Water Engineering Department, Nuclear Agriculture Research School, Nuclear Science and Technology
Research Institute, Karaj, Iran

*m.nourzade@gmail.com
Abstract

The application of cold plasma technology in water and soil sciences has recently gained significant momentum
worldwide, demonstrating efficacy both in agricultural production and environmental sectors. Recent studies have
shown that cold plasma can enhance seed germination rates, reduce the use of chemical fertilizers, and improve both
the quantity and quality of agricultural products. Conversely, the increasing presence of pollutants in water and soil
especially in areas adjacent to waste disposal sites and effluent discharge zones has become a global concern. In this
context, cold plasma technology, with its favorable environmental compatibility, high pollutant removal efficiency,
and energy efficiency, represents a novel and promising method for water and soil remediation. Considerable efforts
have been made in recent years to optimize the application of this technology in environmental sciences. The primary
objective of this paper is to introduce cold plasma technology and its applications in water and soil sciences, with
particular emphasis on its potentials and limitations within the context of Iran. The key factors examined in this study
include energy efficiency, types of remediable pollutants, critical factors and constraints, prospects for industrial
development, and the feasibility of its implementation under real-life conditions.

Keywords: Cold plasma, water and soil remediation, energy efficiency, pollutant removal



