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1- Epicholorohydrin

2- N-dimethylformamide
3- Ethylenediamine

4- Trimethylamine



OV B 3 g g 0 3ol 5z g jum T s lie g U3

o5 4D b3l 390 S Olasuin —Y Jgas

Jlade ol Jlade 7ok

¥r (ey3) Jobss psl (213 0og) SB él
VYIAV (o5 0kS 2 p5 () 2l LB 5o vi¥Y (0 2 i) (53) (S Sl ylan
e (22) I 8 vivy (415 0g) 4l
/07 (203) S5 @il VYA (oS yiosil p p)5) ol (ogasie p >

&ﬁ.a:d' »® osliw! 3,90 ui ‘:’{W Olwo guas -y J9"?

sag | Slcle s ol olf o ol K e S oS
] - (4 3 oY1y ST o)
(50 2 ton (o)
¥/5Y \7A . Ve /A WY ARE I\ viva
(Kent et al., 2009) A200 wbls pgw JS Sluogas 51 &y Y g
e Ol s Cad b e O Qs cudyb !5 031 ! Jglxe pH I Cugb,
(¢5 2 05) (¢5 2 ps5) (h09,50) (3215 o9) (G i 2 0,550 ) (%0,3)
AT Yy AREE AR =Y ARV o-v

5 g 30,5 oa lay )l 5 Al (6,8 IS5 Sl slazib
9 b gl S Ll (ogasie (g )b
a0 0 Ll )lgyds 208 45 23,5 515 (VT) oy Sen
039 ORLS a ogads 42)3 B0+ 9 Yev (glaled ) (i
Gy SB LS Gl om0 9 S el ogase
ol Jole (Abel et al., 2013) 15,5 wo )3 AY o AY e a4
g Syae 3l ) S (gpall oy ase pya Sl
5 Soyg sl S iblio yilsdl 5 Lanelliss (¢ ,8 IS5
S 1S ol 95 e gl abel 1 585 (V) e
. (Devereux et al., 2012)355,5 S5 5,0l jopase s
P 48 208 late (YOF) o)lShn § g Gid gl
haogs 018 3g35ma Jalse ) Ko ST gVl 5,mls oguaie

SK S Oluogas y o3liiwl 3,90 sl il
i sbjlas S pSke dulie 5 uil)ly 405 @l
o1 03,91 (8) 9 (F) Jshis 13 caip 0 Bl gm0 g ;Ui WL,
28 86 o amd oo (it (FJga2) (uilyly 4325 Jgior sl
Sl ogase (g = @I pgw g Sl WL )lgyds
s e Hby me Jald & G do)d gy Jlein] plaw (> S
L Sl (939581 &8 3l (LS (B Jg2) s (:Sle duglie
Ol 3 oLl )50 Zolaw plei 1> SB- 2 QI g g Sl
W3S SB ol jogase G Piire Gl cage 3485
o SLS o5 kS )lgyds )5 g g 93 Jlowd 2 &5 5y 4
2o £ T 9 9% sl 3 9 GBS Lo VIV FIV el e
ine Sl o)y DIV 5 ¥ el iy s S pyS sk Bl
S el (Jodle ad S SIS gpalls ogase py b



IWAA i — 010y Y Al ¥ oylos ¢ ol (iSRG 5 skl a5 pis O F

Ahmad abadi, ) 2,5 o yol)Lh ol Jials cnge S
eg—ae pyx JialS 48 CdS ad Glgie oulpl (2011
ol 81 ) (b S B slagyen 20 1 SB i
Ol (F ) puilly 4238 @l il o SB T oslo s
S5 Glie o @3 g g Sl L Jleg)aen Sl a8l
el ol 035 b ime Loyd iy Jleis] paw o S S
LS sle gy ialidl 4 als (lis (B Jouo) Lo pSSle sl
S > g Sl carge ol pled )3 OBl prgw g Sl
S 2 ko p)S & 9 93 Jlewd 05 Sald 4 Cuns SK- S
999 )l 9 520> UFY 5 ONY (il cel b 4y SB- )5
VIPV Gl el iy 4 SBp)S ol OO pgw oS i
O Oied S50 Ml 4y Cud JST 555 sduo)d A/AY
odnliio )l dine Cglis Sk WL Jlrgyden )5 gy 9 93 olaw
5L 5 56 lgyiad 3l 1 5 S skl Lilsél s
B 355 il (V+1Y) gusly 15l oo dlgo ) sl kbt
$plb jogase pya GialS 5l (S6) Hleg s 508 51
el (VoY) SOl5 9 (I ouicmen (Basso, 2012) 5,8 ol
e pgw jomd p3 SB S S5 l8 L daly 5 205)8
o yomie Ol hgdn )3 sedy pyg5 18 4508 Bl i Ol
A1y Ll (ogatie pya JialS (S e
o=l el ol . (Lei and Zhang., 2013)55,5 o J s
Jw SYVAY w\,l.&.m 9 u_a.».lbl).»‘) Cwl 04 u,u)')f o (e

(Hseu et al., s il o (5jysliS &Y guamo Linl5 8l g a iy,
5yl 131 ) oyplls oy asks pya il ol 2014)
09 LRalS S (oo wal S ady) ying A5 Sl 1y Lulyd Jlrg)ae
olbe 082 Ol ) @3 pgw ypa> 1 SB ol ogate
u] oole Q)] cu)l> P9 d9l> S g d)LJT FKJ& & aS .))5
(o> 0 pyglo 03la (pl 9 398 00 pgie 9 03,5 033 363 31,
o S ud Sis | G cddis plaidl s 4 1) SB
o 9 Gl dn dng b g amd o o I ) g8 Ol LAl
A6 @l pogad > bl SialS (s pls pogase oy SB
Pr @M pgw g St L g yden il gslaw 358
A lts (F Jgia) eslsly 458 @l o8 S (ii> (ogass
ey 9 S WL Jlrgpa lajles 1 plaS @ 51 &S
)‘.)u_».«w Sy JLo.ol a.bw 2 Sk uo...n;> uo}w.’xn £y »
o gize M) cel &Sl b S1B > alises (sl jlasd 54,8 355
oAalS el jlgyian oS g g 93 e Lol i aald les L
SBp)S kS 5 OOl pgw p)S iy Jlo g g0 VYV 5+ /YA
A Caud SB (Ads ogaste p (gdeo)d VY ials cely
LSl g 4 St & dags b Lol 05l o S5 orimd S5
5 sl s ate pa gl S Jare Glyd 4 Cans Sl
Otel381 b 5l SLS a o] (9581 10 bl o (6528 i
059 ol cel (SB sals 5B )3 Same 4 caws J Sl wp
51 b bdes ks ogaste (jg 3,5 S Lids Logase
Yi gﬂ Slgo 3525 g Cunl S oimdy LS5 sla S8 5 @l g9

S (K5 Sleogad 5 o3l pgw 9 Sl WL jlagjam lisee gbjlewi ST il g 4325 Jga -€ Jgsa

©la o n0be

oS> Cugb, o> Cugb, J5 Jsdss

uPyase (339

uPpasn (439 axyd

&l o

53505 ki =) cudsb s 33!
. v Lo
[ YA Yevy® Aoy [-yo ™ [-¥Y* o
JJeys ™ ./asy ™ ofees ™ LS ofeeo™ v S Srors
/ / / / ’ = A o
1 Egene
#* #* * ns # v )l"‘.‘.j
OIvE Yy AL /14 AR
Sy ™ o™ e . fee. S Y S
/ / / / . = ke 23
N Egoone

oy gy Jlein] gaw 53 b gxe )b ixe 1281 NS

Cagb) Pine Sl cage golaw plod 3 I g 5 S
T 9 90 ol 105 (1ald & cud) (o) cud b abai o
Wyt Gl sl i 4 SLS 25 oS s lrgyien o5

A g 5 St WL gy hlies gohw il @l
(F) Joh 3 ey & (85 cudybs dais oo Cugby (50 2
oBSL lagyan 0938l a8 ol LS ks ol 0ny3 )5 11 (B) 4



OV0 o By 3l g g 0 3ol 5z g jum T s lio g U3

A5 aald jlegd 4 Cand 25 cud )b

o SLS a5 5 LS 5 OBl pgw p)5 & 9 9 Zokaw 9 Shop
aladi ) Coygby liae (sdo ) VA 9 Ve lidl el sy

SB (S50 Slaogad 5 OBla pow g Suld WL g b (S loni il Zolamw 3,2, 15l (b (eS0le dmglio gl -0 Jgu>

o> Cagby  dbl e Cugb,

_ . . JS JSdss 0 052 L o (0 )2 .
555 aladi ey byl S (O PR g2 SPRL pogasw @ > o cilides -
o3 s B oo o s s o Sen o s s 05 slow s gk
(10p0) (oo jo bl j2 0)8) (o yin Sl 2 0,5)

(.w,a) (.\m)b)

\Y/AS Yo/ ? AV y/ov 2 v/ # st
A @ YV P £8/4A" Y/on? VAN JESRVPSPRR AN
Ve/ey @ Ya/eq © §o/A1 P Y/00 2 \Vvoe © rosies o5 w4
\Y/A0 Yo/re @ AV A Ve d swls
Vo/ev P Y/ P gy/oy P Y/ov? \/go® C3la gm0, 5
Vorgy P gV e £VAA Y/00 2 VTV © O3l g o5

(Sl (glasals Wiz yg5l 2oy iy o] aws) dnil o Yl i gl (gl (gt S yd lie e gy (sl dlae]

£S5 & 5 97 gl & (IS5 4 ad oaalie dald Jlo b )l ine
WE 5 A Lialsdl el sy SIS p)S ol il o
ORl38l i sl e ) Cund (S350 dbil Cugb) (a0
4o Sl D pgw (59l e p3 (S3ye bl (e Cush,
ol i o elgs g sy plasls 4 o ) ol o

2l s

SB obowd Sluogasd 03wl 3,90 g lows s
S jlasn s o 2,08 58T (uilly 4328 b
5 (F) Joiz »» S olend Sluogad p OBl pgw 5 Sl
ang by Caol oads 0l lis (V) Jado )0 ke duslis pols
o ySodis (WL Jlegpden (39381 03,5 o paiie (F) Jgi 4
S oS e gyl ime 5186 3l 5w g o gine b
L Lo sSilas dolio gl sl 00 2o gy Jlain] s 5
Slasless 53 sk dcan 15U ol ol (V i) oS 5o
gt sl tme SLS (M )8 Gl St o Jlrgyien
5 St pSL ey 5 i g 92 g 556 o izen
Gglar GOy g (slayles jo Lol ccddly 539 jb xe gles
S S op)S i osalie wls Hlow 4 Cows s e
dopd <[PV any (aals) IR I alisee gslaw )5 lrg)des Bpae
T sled) 22> VY 5 (SB35 5LS 0 Jlagyaun )5 93 )les)
4 lgiee 3958 Sl 3 Bl s (S )5 5hS 53 slagn p)S
S50 oS b an ol 3 3g2se J S 5l i SB
Lawrinenko, ) 53,5 o S  Jlosle iol33l el g dtwgn
st 008 w81t 5 S pady auld ST )5 (ioren (2014

Sg-ioe edalio 55 (B Jpin) o uSilis auslie Jyin 3ol

ol 3 o3lisol 3,90 (koo plos £ )5 oty 5 9 oo S o oS
Dl 529 )3 Hre ©gld5 (oelyj cdyls dlali Cugbs) 3485
(L0 L5 1) gy slo i 13 o8 308 ()55 ook liice
Li ) wil o SB o o cadlinSs Jole S olazslo 5 T dlge
Jo—=d B ol enlpl (et al., 2012; Kutilek et al., 2006
5 5l S Jslge Gnalil s 4 Jlag)am o8 o
2 ke U (SB leasle dg00) ashsls JSis 5 SB g8
5 Syl 31 omls e 5o ol bl cub b Ll
aS Al Cowd don cpl 4 08 B 3 (VoY) e
5 B (T olse pgman Jlelss 51 SB 50 Ol cuilinSs e
(Ouyang etal., spi o il cyals yogaso py g S 7,8
O Olsiae |y pasy 3,0)LS 151 3 S cugb, a8l 2013)
1335 0 S ol )3 i 4y ot oS jadly gy O ols
s gl edlaol b dlayly 45 Baiod opl diliie gols ol cus
sbehbahani, (2009) .Falah ghucharen, (2009) ..y
450 plt .l ol 5155 50 Dashtbozorgi et al. (2010)
ok p)S iy g 93 olaw o5 3 (L (P Jgaz) i)l
VIVY o +/¥Y Lilidl el cog s s aSul LSS 55 shS
2 Lol i aald 4 Cod (Sopeh dadl ez Cogby (5o
Lol s odaliio dald U jby ixe glds golauw jl plas” g
= 25U 3l slas Lyl dne Cglis 3l gm0 slajles
dslio Jpin Bilbao 3,5 sl (53,05, dla o> Cosh)
Ciliee zobaw ;3L e 45 ans oaaliie (B0 Jgio) bl

Gl ((Sapels adai oo Cgby 4 OO pow (slajlew



IWAA i — 010y WY ale ¥ o)los ¢ ol (iSRG 5 skl 45 pis O F

SB i ial53l 48 30 339 35 spolie mlie A5 alys S
Songet al., 2015; ) 55,8 )55 jlogyid 55,8 51 sy |,
ime (7 Jaas) eiloyly 430 el J(Aranda et al., 2015
R 92 )3 gne pis (zned 9 Sl WL gy ST g
A o lis S S @il g1y dopn i Jleis! e j> O3l
e i 4SS 25 olS )i p)S iy g 90 gshaw
W5 aald dn Cuws S S @l gy VA 5 il il 3l
5 St oSk legyten S iy 5 90 o 56 o Oeizeen
Ylhan! ST @il (iol38l (Y Jgan) cusls dg5g 4l mo gles
ol S olSL lag i Ll )3 (g dgg I (50
32 bl ol «SBp Jlegpie Jlade (RIEIL o5 ol o
Ol UL 53 (o> o/ +0) (398 (39 52U 5l (AU g e

Lol 03l

Titirici et al., ) 1ol e canday ()8 5 8 Slitie glagyun
o dy jlagyin (sl Shg I SB ) ()8 i (2009
3,8 (Lehmann et al., 2006; Lehmann, 2007 ) 34,
S iyl e b Coge STy St (L jlegyhen
~ u.)l_> Row )ui}' d)bu‘*" pis C;Lu ol oJ.g..))f Sk u.\>
Sial33l (8 Jsas) casl ol L6 55 S Gls L yaud
0391 )3 ixe Jlrgydan gshaw den ) JI > il LB jaud
iy 4 SB e S oS p kg ) g g 90 wlasles g ol
Ol 38l aald jlay & Cuns |y Qi LB jaud 1o )d VD 5 5le>
B kg 3l 5 Gia BB jad (lEl (Y Jeux) w0l
2,8 lgie T olge 3 osds Sl elasuwl 1 iU olgr o 1y St
Sygo 4o by ol g ool LialS 1) SIS ) jaud cunds sl ol
St S jlagyan o 5l e dilei e b5 olS s B
2 olie ol CishaSs Coge YU ol cod )b il cle &

SE abows Sleogad 5 OBla pow g Sl WL jlag b Ao (sjlod JT (i)l 525 Jgaa -1 Jga

©layo n5be

Sopsdlcola abam! SISl s M8 s JT s @dlilas s abe slowd

NiAdN N ERARERY { VAV o/ b*

ofee ™ feee ™MLy NN

oo oo oo een

. v Sos
O «

L r S
5 s P

ofeee i
AR [

Bl gy

Sy JeeNT e\ YE/AQ™

ofees ™ e ™S Ly VEIOV™
oo ofeee ofees e

L v o

ofes ™ ’ A
/ 5 s S
1 Egoe

o> gy Jloin] gaws y3 I gxe  yls gxe 51 U8B NS

S aniwl gaoyn Ved 5 - /Y Jials cel copa SB
D pgw pyS Ey 9 9 Tokw men 15 Sald 4 Cus
4 Cous) SB dndul (s> +/AY 5 [0V Lilbl el co pa
kg sea 3 SB vl Jials Jelge jl (S 5 (sals
Ol 45 iy ST ) Gl gy didel (392 (b OlF e
sbed (,Sisd WLSL) Slag i oimd JSis o3le I (ol 35
S sl b (ale (slaog)S )i Al e Slge cul Mol 9 g5
Wl GEalS ecl Slgi e 0l ol Jlrgyhen daw (59) 2
Sppigisn U5 s Slogad | it |y 258 S

.(Chintala et al., 2013)

gk 18U o 48 2l L (7 i) (il)ly 4528 b
S Al o O g g ;S L Hlag e e
Hegyie Caliste Folaw &5 Cglay (pl b )l> 2939 4l xe gles
(V Jsd) o ysSiles dunslio gols 50 S atptgul il ey
oEalS cage p)S g 9 93 ghaw )3 )lagyen il &S ol LS
90 pa o o piomed 5 A (Aol & o) SB an sl b xe
Moae Gglds g SIS adenl (Al Jleg)is o5 & g
A5 odalin
P oS 2 slrorded p)5 & 9 93 gshaw 45 3 (L @l



OV By o3 g g 0 2ol 5z g jum T s lio g U3

SL olord Slogas 5 Ol pgw g Sl L lag b bl il Zglaw 3,15 U oSk dmglio UG -V Jgaa

S Colas iy ] Js o)l ol J6 Haud s slosd lideo gl
(50 3t iorj owd) (9215 y9) (e ,3) ()5 oS 2 05 o) (%,3)
y/av @ % /SN E YY¥/vol Va\dh anls
Y/eAD v/ev P oeov® Yy P v rgrien 5 92
Yy v/ey © o © YA/ © (VY © Sesrien o5 &
yAav @ % e EA® Y¥/vo @ il aals
Y/vo® At 1/hg4 8 YAl alle b g 5 52
YT e VA © YT Ye @ Ay =l e &2

(oSl (glasals Wiz (yg5 —duo > i Jlein] aws) Al o Yl cime gl (gl (gt SO jd lie e By (gl dlael

@ b odalie 55 (S p)SokS 5 )5 V) dlge (1S polia
o S S oS 1 gy ) & 9 90 aw o O LS
WA 58 (S Jsxdss camo s AF o O ialidl G
alads Coigby (oo )d VY 5 +/FY (ely; cud )b cuoby (ghuo )
JoB jaud e300 30 ¢ ¥ (Il 09)S o )3 YA 9 VA ( (S0
5 S ySIlcolin (sam 3 V8 5 0/0 «jl o> VA 5 5 Ll
VY g < IYA (gl oy ate prs choy VIV o FIV ials
S dndwl gao)d Vg /¥R (i ogaste py (o))
P35 kS o O3l g )5 B 9 9 aw b ald 4 Cas
Cad )b Cogby (sduoyd VAIF o Ve il il cuw iy & 35 S
AV g [BY (5305 ddail Csby (i V) 5 A sl
A/ VIV o (S SIl Colin (g0 W o ¥ bl (gioyd
wPgate pyx (Ao BIV 5 Y JialS y JS S5 gy
5 i (I S e 2 Bosine 51 5 05 5o (5l
S5 S oty a5 S s o o 5 i)
9ty A pg slodd 4 Comd gyl o 55 Sl

dlye g il S gliasd 5 (S Sloogas

&l

b, oy AYAF I Slals Slasly 5 op olad o o sosdly
Sid g yTogline o S )3 b g Sljedy o8
SV oo ) SIS pole 0,58 ypot -y

5yl YA L 2BV ey o g op gblow Sl o odblnesl
S Glord 5 (S5 laShy (B p CuwgeS 05
VOV 0A connlo olio g (65)9laS (198 9 pole Alxe

e P g (5 S Sl 0 (SeSe zp eps (50,5 S
TS ik Ghisel pid gl (65,58 Slaal

o o s Loy S5 Azl Lialél L eyl o
ol ol 53 aawl (300 YU s & 1) S anal il
s yaw bhwg Ol Gl cpolh 4 g b oS Gl ol
Ol b g o9 @3 pgw Jlowi 4 bgye (295 Olaj (e S
2l 1 a8 O3l g b bglsee S )3 el (St oy
ORI gl (eSome Jd> Wl (o0 £990 (et g sl lyles
9 ol)ly Ao gl il OBl pgw jpds > S anwl
5L Jlgye cilise galas 2,8 b (cla Sl aulis
WU s b ol S (Sopsdlcolia p Ol pow g ,Sis
SB Sl calia pois p QM ygw 5 Sl B jlegyk
P oS slegyen p)5 &y 9 90 lasless Cunl 032 o sine
590 slajlos 9 gio V5 0/0 Llidl cel cuip 4 S
5 ¥ ol ecsl cuiy 4 SB e )5 bS5 Qb pge S
Olal38l s sals 4 cpws SB S5 uSl colan gds > VY
spas 4 Yl jlagys 05 51 o S (S asdl colun
odle ol (So Sl culin 390 YL g 3lge pl > Jelore (slacSas
(Chintala et al., 2013) wil o SB S5l colan a4 Cad
iy LS 0y ol iz g 38 23 pgw 3)90
a8 295 ol e g OOl g bwg Of Ll Cuols
2 el 68 gl 5 jlass ol Cond lon cl Jlosl o
03s oyl g >SS S Sl ol &S Cal b (S5

b Gl

S 5 Aol
L kg 5,87 51 g g Silo pols 3udod uls
S olewd 9 (S Oluogas | (S p O pow g Sl

)5 b S pland g (Sojid Sluogead p 56 oty ol
el Cewd 4 Gialajl 3y90 clalas SIS p,SolS )5 25 0

P S herd 5 (o Sopd Slhogas 1 b e ien



IWAA i — 010y Y Ao ¥ oylos ¢ ol (iSRG 5 ool 45 pid DA

2015. Biochemical activity and chemical-structural
properties of soil organic matter after 17 years of
amendments with olive-mill pomace co-compost.
Journal of Environmental Management, 147: 278-
285.

Abedi Koupai, J. Mousavi, S.F. Motamedi, A. 2010.
Effect of clinoptilolite zeolite application on
reducing urea leaching from soil. Journal of Water &
Wastewater, 3: 51-57.

Abedi Koupai, J. Sohrab, F. Swarbrick, G. 2008.
Evaluation of hydrogel application on soil water
retention characteristics. Journal of Plant Nutr, 31:
317-331.

Abedi Koupai, J. Asadkazemi. J. 2006. Effects of
hydrophilic polymer on the field performance of an
ornamental plant under reduced irrigation regimes.
Water Science and Water Technology, 15:; 715-725.

Barvenik, F. W. 2007. Polyacrylamide characteristics
related to soil applications. Journal Soil Sci, 158:
235-243.

Basso, A. S. 2012. Effect of fast pyrolysis biochar on
physical and chemical properties of a sandy soil.
Master of Science, lowa State University Ames.
lowa.

Buchholz F.L. and Graham A.T. 1997. Modern
superabsorbent polymer technology. John Wiley &
Sons, 279 pages.

Chintala R, Molinedo J, Schumacher TE, Papiemik SK,
Malo DD, Clay DE, Kumar S and DW, 2013. Nitrate
sorption desorption in biochars from fast pyrolysis.
Microporous and Mesoporous Materials 179: 250-
257.

Devereux, R. C., Sturrock, C. J. and S.J. Mooney. 2012.
The effects of biochar on soil physical properties
and winter wheat growth. Earth and Environmental
Science Transactions of the Royal Society of
Edinburgh, 103: 13-18.

Fang, J. Gao, B. Chen, J. Zimmerman, A. R. 2015.
Hydrochars derived from plant biomass under
various conditions: Characterization and potential
applications and impacts. Chemical Engineering
Journal, 267: 253-259.

Fawcett, R., and D. Towery. 2002. Conservation tillage
and plant biotechnology: How new Technologies
can improve the environment by reducing the need
to plow. Conservation Technology Information
Center, West Lafayette, IN, 18: 15-25.

Flannery R. L. and Busscher W.J. 1982. Use of a
synthetic polymer in potting soils to improve water

AYM 8 )l wip g o (o) oy (R ep 0 oSl

b 3L gyl O3 g ey 13l )

5 ol dlome SLS (3 Cliogad g loylad ()l
AAY e Y ) iSa;

.é?ﬁ{g Li—gb)'»{ .é 9 J ‘31;;_3 L;QJD‘.S 5.& 5.)‘:»‘.40 k.é.& ck.f)}gw)
9 IR byl gy O3l 03lo 93 15b gy ITAR
Copios o Salod Grogus 09 (10 S O il
¢lgnl Ol dups o iily ¢ S o Lg)L,..J sladasis
u] (:91& (e 048l

slacdld g 395 obe » ol By SB gb) sla il
VE Y el O abre (SK oyl 5 jbld s VISST as]
AY

ol C9]4m ).ub YA (gses] o0 9 J ‘u:zlf “uw ‘u_;\)a.\w

Cd)b o SLS ()98 9 (A200) Ol g ek S

S g Ol 4yl o )y g s09) (o b aw O cusligSs
YS-Y\P Y ‘(dj)?l‘:‘f é:l.uo 9 f}LC)

12 A200 3L g cilie ol 51 AYAY Ly olsod 2D

2l ()5 sl bl SB (58 Clhosad (S )

s oLl T pole iz 01l oS85 5 (6L
M dmio Glapl o) yen

S Sopd Slogas S ssy 2ol G3B edy
AVENAD o oY oyl O F als ol 5 S psle alna

Abel, S., Peters, A., Trinks, S., Schonsky, H., Facklam,
M. and G. Wessolek. 2013. Impact of biochar and
hydrochar addition on water retention and water
repellency of sandy soil. Geoderma, 202: 183-191.

Akhter J., Mahmood K., Malik K.A., Mardan A.,
Ahmad M. and Igbal M.M. 2004. Effects of
hydrogel amendment on water storage of sandy loam
and loam soils and seedling growth of barley, wheat
and chickpea. Plant, Soil and Environment, 10: 463-
469.

Amarilis, D. V., Cristian, C, Q. and Q. Guiwei, 2010.
Amendment of an acid mine soil with compost and
polyacrylate polymers enhances enzyymatic
activities but may change the distribution of plant
species. Water, Air and Soil Pollut, 208: 91-100.

Aranda, V., Macci, C., Peruzzi, E. and G. Masciandaro.



Ov8 By 3l g g 0 3ol 5z g jum T s lio 9 U3

partial fulfillment of the requirements for the degree
of master of science. lowa State University Ames,
lowa.

Lehmann J, Gaunt J, and Rondon M, 2006. Biochar
sequestration in terrestrial ecosysteme-a review.
Mitigation and adaptation strategies for global, 11:
395-419.

Lehmann, J. A Handful of Carbon. Nature 2007; 447:
143-144.

Lehmann, J.,, S. Joseph. 2009. Biochar for
environmental management: science and
technology: Earthscan.

Lei, O. and R. Zhang. 2013. Effects of biochars derived
from different feedstocks and pyrolysis temperatures
on soil physical and hydraulic properties. Journal of
Soils and Sediments, 13: 1561-1572.

Li, X. H.,, Han, P. and X. C. Zhang. 2012. Effect of
biochar on soil aggregates in the Loess Plateau:
results from incubation experiments. International
Journal of Agriculture and Biology, 14: 975-979.

Masto, R. E., Kumar, S. Rout, T. Sarkar, P. George, J.
and L. Ran. 2013. Biochar from water hyacinth
(Eichornia crassipes) and its impact on soil
biological activity. Catena, 111: 64-71.

Ouyang, L., Wang, F., Tang, J., Yu, L. and R. Zhang.
2013. Effects of biochar amendment on soil
aggregates and hydraulic properties. Journal of Soil
Science and Plant Nutrition, 4: 991-1002.

Peterson D. 2002. Hydrophilic polymers-Effect and uses
in the landscape. Horticulture Science. 15: 384-390.

Plumb T. R. and Kraus K. 1991. Oak woodland
artificial regeneration correlating soil moisture to
seedling survival. USDA Forest Service Gen. Tech.
Rep. 42: 1093-1098.

Sevilla, M, Fuertes, AB. Chemical and Structural
Properties of Carbonaceous Products Obtained by
Hydrothermal Carbonization of Saccharides. Chem-
Eur J 2009; 15: 4195-4203.

Sohi, S., Lopez-Capel, E., Krull. E and R. Bol. 2009.
Biochar, climate change and soil: A review to guide
future research: CSIRO Glen Osmond, Australia.

Song, X., Liu, M., Wu, D., Griffiths, B. S., Jiao, J., Li,
H. and F. Hu. 2015. Interaction matters: Synergy
between vermicompost and PGPR agents improves
soil quality, crop quality and crop yield in the field.
Applied Soil Ecology, 89: 25-34.

Titirici, MM, Demir-Cakan, R, Baccile, N, Antonietti,
M. 2009. Carboxylate-Rich Carbonaceous Materials

holding capacity. Communications in Soil Science
and Plant Analysis, 2: 103 —-111.

Gajic’, A., Koch, H. J. (2012): Sugar beet (Beta vulgaris
L.) growth reduction caused by hydrochar is related
to nitrogen supply. J. Environ. Qual, 41: 1067-1075.

Ghani, W. A. W. A. K., Mohd, A., da Silva, G.,
Bachmann, R. T., Taufig-Yap, Y. H., Rashid, U. and
H. Ala’a. 2013. Biochar production from waste
rubber-wood-sawdust and its potential use in C
sequestration: Chemical and physical
characterization. Industrial Crops and Products, 44:
18-24.

Heilmann, SM, Davis, HT, Jader, LR, Lefebvre, PA,
Sadowsky, MJ, Schendel, FJ. 2010. Hydrothermal
Carbonization of Microalgae. Biomass Bioenerg; 34:
875-882.

Helalia A. and Letey J. 1988. Cationic polymer effects
on infiltration rates with a rainfall simulator. Soil
Science Society of America Journal, 52: 247-250.

Hseu, Z. Y., Jien, S. H., Chien, W. H. and R. Liou.
2014. Impacts of Biochar on Physical Properties and
Erosion Potential of a Mudstone Slopeland Soil. The
Scientific World Journal. doi: 10.1155/2014/602197.

Jalali, A.H., and M.J. Karimian. 2011. Effect of crop
residue management, using compost And nitrogen
fertilizer on vyield and yield components of maize
cross double 370. Iranian Journal of Crop Sciences.
13(2): 337-351.

Jhurry D. 1997. Agricultural polymers. Food and
Agricultural Research Council, Reduit, Mauritus.

Johnson M.S. 1984. Effect of soluble salts on water
absorption by gel-forming soil conditioners. Journal
of the Science of Food and Agriculture, 35: 1063-
1066.

Kent, G. A. Douglgss, F. Kasten Dumerose, R. 20009.
Root desiccation and drought stress responses of
bareroot Quercus rubra seedlings treated with a
hydrophililc  polymer root dip. Journal of
Agricultural and Biologicaln Science, 315: 229-240.

Kutilek, M., Jendele, L. and K.P. Panayiotopoulos.
2006. The influence of uniaxial compression upon
pore size distribution in bi-modal soils. Soil and
Tillage Research, 86: 27-37.

Laird D, Fleming P, Wang B, Horton R, Laird Z, Karlen
D. 2010. Biochar impact on nutrient leaching from a
Midwestern agricultural soil. Geoderma,158: 436—
442.

Lawrinenko, M. 2014. Anion exchange capacity of
biochar. A thesis submitted to the graduate faculty in



WAA i — 010,53 Y aler ¥ o los ¢ ol (iaSB) g gyl 4s pid OV »

Clean-Soil Air Water, 40: 1093-1098.

Yu X, Panl, G, and Kookana RS, 2010. Enhanced and
irreversible sorption of pesticide pyimethanil by soil

amendel with biochars. Journal of Environmental
Sciences, 22: 615-620.

via  One-Step Hydrothermal  Carbonization  of

Glucose in the Presence of Acrylic Acid. 21: 484-
490.

Xu G., Lv Y., SunJ., Shao H., and Wei L. 2012. Recent
Advances in Biochar Applications in Agricultural
Soils: Benefits and Environmental Implications.



No. 2, Vol. 13, Jan.-Jul. 2019, p. 500-511 L BeemBYY .o AYAA i — 013 ,5 Y wls (Vo o

Iranian Journal of Irrigation and Drainage I @ Olnl 52 3 65l 4y

Evaluation and Comparison of Modified Hydrochar and Superabsorbent on
Some of Physical and Chemical Properties soil

y. Khodarahmi®*, A. Soltani Mohammadi?, S. Boroomand Nasab® and A.A.Nasseri Abd*
Recived: April.06, 2019 Accepted: May.31, 2019

Abstract

Resently, with regard to the excessive use of chemical fertilizers in agricultural land and the degradation of
soil and the environment, the use of these fertilizers highlights the importance of using organic fertilizers and
polymer materials such as hydrochloric and superabsorbent. The purpose of this study was to investigate the
effect of different levels of modified hydrochar, cane sugar and superabsorbent type A200 as environmentally
Compatible materials on some soil characteristics using a factorial design and a completely randomized block
design with four replications for four Month was conducted at Shahid Chamran University, Ahvaz, Iran. The
levels of hydrchar and superabsorbent use included three levels of 0, 2 and 5 grams per kg of soil (0, 0.2 and 0.5
wit%). The results showed that two and five gram hydrochar per kg of soil increased 5.9% and 9.4%,
respectively, total porosity, 9 and 17.9% moisture field capacity, 0.43% and 1.2% moisture content of wilting
point , 9.8% and 18% organic carbon, 4% and 15% of absorbable phosphorus, 6% and 18% nitrogen, 5.5% and
16% of electrical conductivity, and 7.7% and 7.7% reduction of bulk density, 0% and 0.77% of the specific
gravity, 0.39% and 1% of soil acidity compared to the control. The Level of two and five grams of super
absorbent per kilogram of soil also increased 10 and 18.6 percent moisture content of filed capacity, 8 and 11
percent moisture content of wilting point, 0.52 and 0.92 percent, acidity, 4.26 and 13 The percentage of electrical
conductivity was 2.7 and 9.9%, respectively, and total porosity decreased by 2 and 5.7%, respectively, and had
no significant effect on the amount of organic carbon, absorbed phosphorus, nitrogen and specific mass of soil.
In general, the results indicate that hydrochar treatment is superior to superabsorbent treatment on Improvement
soil physical and chemical properties of soil with loam texture.

Keywords: Organic Carbon, Superabsorbent type A200, Modified hydrochar, Physical and Chemical
properties Soil
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