Ol S egle o505 oo il

WAA yasppeis ¥ 5 oyl oSt
shaxocun j wiphs (als 6y wiloa o i :allie Hexo
P 57 g ol 3l fol> slrgn obewd S T 59 2 W9 m S W6

"oy gondlnse Fg 515 dgmane 7 5 all el el
Obws,S oRiils ¢(g5,9liS 0aSlisls (S cwaige g pole (ol )15 5wl )| culis IS L gils )
uL..v)v))S oKl ng))5Lw5 cuSlisls (S G»A...Q/: 9 ‘691.{2 05; )LJéLv.u‘ Y

oduSe

2 wsthel Ol Wil oo Dluls pl caslinl 280 .aiS o oo 1) Glisee Oluls 3l ook polae (55,0laS 5 Sl slacJlad
Shas cul Joloie 5 ()5 Slosle g aws (285 porians ) p ) Jlad Wl oo Slald (nl 516025 5 ol soliiul il alls pgrien
@p pamie SlaShg 992y Jdoa wlce Cand 4 (ST g b dgamme (ST Ll o Slals ) (aole)S L g slgpm anld b
OIS g oS 5l osd 4 Jlzgm (alend Sla Ty (hagh (50 00,5 eolitul S 50 eatS el plgiea; o5 axtls |y el ool Sl
ax o Fee a ¥ee sl gles Gl bas ol flas gl ol Sbs)l Geged azy0 Foe g 000 (Fee S0 alise glos an jo puiS
les rolial cuals ilidl guig, Q] EC 5 pH lade a5 sl Jb> j0 pl ol oo 20l g bfl DS 9 oy Hlaie o Sles ugaadis
Folerge adgi slp Gogemalr 4250 B0 (slod @l & 4295 b ggome ;0 39disn slrsm )0 pamliy 9 Hiud jlade Gl con Geizmed Slgym
D95 0 gy (55,9LaS 5o osliul Sz paus 1S g ol

)@L.c )Lu.o ‘r:Aj uMls 9 oS ‘J"Js)"" Lgl.m) g)L>5..u ‘5«.\*15 Olols

doddo
ciloy sl am 65)slaS ol wluls vz izmes 5 CiS 5 Glage; GrAlels RalS Glnl e 65 slas CMSes ) (S
bl @iy Jlog g2 g puiS S g o5 9men) (65,9laS Sluls S (oo ol 15,9laS sln 1y 5ok lacwslie 45 039 (2l,5 DY gaze
3ok 55 0390 1 gl o 85 S 5 b son ke (azmen (3shusiS olge 5l eses jsbay (Sluls ule 5 oo,k 5 &8
ol sl a8 canl I 50 ol (FU, 2011) 5l se25 slyy (ool 50 (65,5l Dlals ol 5l angs oolaiwl 4y ol bles k> lo,gis
($59S 5o Sl cpl 5l eoliul g1y lalSel) 5 (So sl (65950 S 4 ST olge 3938l 55 S Sojglsm g oloond (So5d sla Sy
lard = oleyT o anlys COlL S (Y- Y o5 5 JOSEPN) ol (COSLe,S) sy o] 48,5 15 525 slodas dzgi S50 e a5
5 Soge lyieas Sl o mbe o 515 50 51ogd o Clarge) walz 5 qale IS 5 4w bl 4 yomie o5 ol (5081 g b o5 Ll pd 0 00525
@ls gy el slosle e co 00wl 15 (lrgm) Sy JES a5 o] sl 51 a8 cunl Jb 50 cpl 0,5 solatul S (g550 5 LyS adgs lp
o a4 Slals hod (VY oLen 5 Kim) 555 oo Lame 5o oole ol (ol sl o) Sslog,T Jisle a5 gy 0,8 5l é g Jselscie
sla Sy Slear Jlrgm wil Slse ol @85 ln 0o (hg) SO Wl se S o0 S5 5 parcen) Seete @ 9 )1 (YL golatdl ;)] oS
oK o Steiner) (1 J5dss Liyl53l cams Wil oo S 4y, 309381 03,5 o 4Ll S 4 00iiS Mol lgicas 5l 45 (g8, yamie
SR 5 5 pdy S5 (S 0 O CileaSs cody b il (V) - ol Sen g Lalird) S1o (slases Ll 05 g oy s (RalE (Y- Y
2,5 (Voo ¥ o)) Ke 5 Glaser) S jo o1d¢ slge a2 b Jolss 5 S5515 Jols cad,bs o JTolge (iol38l (Y VY )l Sen 4 Ibrahim) =
2ol S oy e g Les cadgl oole Cudle 4 ats ()] o9 mhaw 5 213 jolie cdale PH, EC fygzan) jlogn olond 5 (Soid slo S
Cnd) g 0,Slos ol o Saday Wilg oo Yh a4z 0 Fee 5l Les iulidl ast wols las (YN Y)) o g FU Lail cglaste wilgs o
o Y sloles o adsl olse &lyd ol M g ayjed (ialS cpl s 09l pasS IS g olS 5l ool agy (adgl eols 4y ouds adsi g

0.amani1992@gmail.com :J fus o 5 Juos!



Ol S egle o505 oo il

VAN ygo e ¥ 150 ooyl o lS010
45 Wiy 42 ol A o IOl g Lges «y8 IS 51 ol g Sliogas  alite Glales Sl gy b dV1Y) Gl Sen 5 YUEN il
Llyd g adglosle g95 a4 di Jlrgm (alerd S 5 a5 W0 S A iz Gl il oe Gl oud 05 sl g PH jlade e b3Sl L
bl Dgliie Wilgs oo 5y
Ol edas (5 a5 039y Jlu 53 0 (sekes OV (o) ysbay Jlar s 50 paiS (IS 5 o8 adgi wio 57 5|35 Buranov and Mazza (2008)
5 i) S5 e sl puiS LS 5 oS 5 eals VIO sgum ai¥le lnl 55 s oo asi (V07) Jlod sl el 5 (2FY) Lg)l (/FY) Ll o
A3l oo O slaslany ;S0 5l 5lel,8 ol S ) Taw 509 Vb 4y ax g5 b pasS S 5 ol adgi 5 liws )5 liwl 5o . (VWA0 (Sl
Jedoay pasS Al 5 oS oS el (Jl 5o ool S sl 1) (sby M 555LeS” (sl Wl e 2y (22 59y 2 (BLET SLLE (nl 292
m iS22l 5o O sl eslial 5 Slals al 5l e 4 il Jlrsm s sl arlie oole (T AVLs (s iy llE 5 gl
31005 (65,0laS Vg o Shee (lBl g B plond 5 (58 Sloogas dgp com (o)) sl riwalie (05 Bib iy e Wil
ol 5o W aams s Cony Lz 5 (65,9L8S 50 |y ol 5l eslinul Josily 5 slrsm sla Ty ook Jladedy Wl e 5dgrm sl p &S o]
W5 adgl oole b aslio ;0 puiS IS 5 olS 3l 00k w55 Jlzgn (loord Slo Sy Fn 2 selaym e slales 3T 0gb g0 BN iagk
Db 2Ll e
g) 9 dlge

A ool g adgl oole (ylaie a4 i, S bl ( MRKas Gl ypds paiS £l 5l el Gy (IS g ol 5l gl ol alil sl
O30 1B b s il 0,3 (500 (Tl 50 Dlabsd @ 5 Dbl oad Sz 5 e Ol b oad atd (LIS 5 olS dedisged (g3luiSen jslaten,
OST g (S 5S0l 0)95 Sy 50 e tle B0 glis)l g Ve j0 Ve sl 4 JS8 oS ol abaioe Sy 9,0 sd 8,5 sla S g olS )l
@ ol )0 09790 (heeST ke )58 Lo ;0 gad (naiz (9,5 gy b o I Sl il gy 5l Bl ST (SO )S) gy il
o F il az 0 O gleo ot b el aw o ol 5 il a0 e g 000 (Fer lales o paiS Gl 5oy cdal il o oy JBlos
bl oliiod 3550 )0 a5 (S ySloyss 5l e and lp col 53 QLS (Ve -V (] Sem 5 J0SEPN) 0,5 plowil gy Sl b el
39,5 oslial (oils S575 S mad w2l s adly ol olEtils S 5
P 00k 9 jlzam Sl SS9 55 o)l

SrSoihl giwcalae g e PH L ooy jhie ol & s Yo ) ojlas 0 EC 5 PH (g adsl ol ool 5 Jlosr slo s
355 099y b yid (JlomS olfiws b S (455 Al (pnd S an g, 4 (TOC) s JT 0,8 .(VAAY ], Sea 5 Blakemore) o
SrSoill 5 wan s, 5l ol slaoslas 10 EDTA L genl s (29, b 5o mjwie 5 menlS 5 yiogibnld olSiwsd L ealiy (Ll godge)
A oolatl VeV Y ases EXCEl 13310 5 51 56 Wy loged may (gly g 00l plosil i3 as 1o olond b el )by (5,570 51001 .(Jones, 2001) wos

oo wdlgi sl gm o ySdas 2 5l lod

G ¥l sde s gleo LilEl L) JSKG) cél ials Lo ol 381 b sl 518 s onds adgd g o Sles duo o cuglate slales o
b oS iS5 oS gm0 Shae Lol .ol Julis ao,o YH/00 4 YAIM 5l pui8 3l5 5 o5 jlogw o Slee jlaie ol S tlo a0 £
Lehmann and Randon (2006) .(Buranov and Mazza, 2008) ail 5YU slales ;o jlrsm a5l b g adsl 4y 3o0 Judody wilgs o Les 2o l381
Sil38l A W ,ST 518 5 (Vo)) ol See g FU Lo)ls Sy oolaul 5590 adgl oole £55 9 0oy (gloo &y iy jlg o Sloe a5 wis S Ly
e 50l 1) &5 bl Sl ot g g o,Shas il s sles



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

400

500

(ogmmdan a2 53) 3udg yy wiulyd glod 600

pl> ools 4y s Jl g 0l adgi dele 5L aslie - S

(EC) Syl cufan s PH 3 5udgmy slos i1

bse SRl EC) (Sl calan s PH g los (Rl L oS ol olis g (olooed GloShy @25 & baye mls
bl o yurie (g a0 oo glad 10) Voo 8 b (Lugmmds a0 Fov 5dgrn slos j0) AUVA (pp paiS S 5 olS jlzgm PH coguxe
50,8 IS 1) gmedes azyn Fe e BT Sl 5wl les Gl (250 955 Jlzr PH (21381 Song and Guo (2012) () Jso=)
50lS Jlgm a8 0,5 Lo a8 pl ()15 o Egemme 4o iledls Cad (£ 50 355 Jlzg ;0 (MY 5 Ca K Na) 5L slagyguls jlade ioliél |,
s slos Lial3El L 45 win,S ol Ly, (g Soihul s XRD i cinhs gl ol (Vo)1) S o YUAN el LIS piS _ls
b Gl byl gn PH lade ol S jlade 2ol
Jolee) uguedis 4z 0 Fovo slos @ by 0 EC Jlade oy eSS () Jgaz ) <l ial38l 55 EC Jlade sosS 2dSy olS o 5dg s sles ial38l L
5 Kim 5 (Y1 F) e 5 Caloston .ol e (A/YO AS/M - Jolae) (pwgamdis az 30 £+ v slod 4y bgs o 55 o Jlade o yiin 5 (P/FY dS/M
O o polis clle Gl s 8 sle alS G w5 S i (LI 4 s sles Gl L 1) EC (i (YY) o Sen
Wlos S i3S g EC Linliil el |y o1 oYL oS o5 5 K ¥l Glale (Y- - V) oK § JOSEPN e o G S
oy 9 yhand (JS ()39 755 < I 005 2 5o sl 51

O Jsuz) ad adgl slge 4 cond U5 0355 5 T S ke (20l s s 4 poiS IS5 o5 b )0 5s e sles Gl
E5o50 Cal el Gty Gugeds az o B s los o o] ke (nytiey 5 (e az g0 Pee sy sles po T S e S
50l slrgm 4z 5 WS inl ax g BB axSS 09 o0 S5 L @ole 5B )1y (lrge) del> 56 51 1dgm anld (b ys JIen)S a5 sl Lo ol 4 wils
3 OmlienST (22 55 5 035 UL JT 0 cnl 5l ooly Ghom O el ) (T S Jlde Gyt el 5o sles o eSS
Frolos j0) (AY 5l g 5o ol ke sy sled (Rl L 005 o aline (65, 5l 5 (s b Gl B 50 oS aSsS ples ol
09 Doge 4 0T 09,8 99,0 (Ve o)) (a5 BAGIEEV b oo 2alS (Lugemdr 423 # 0 (lod ,0) +/FFa (Lugens 420
0595 DR s 1y 55 L qle 51 @ ugedas 4z p0 £o v VL slos 50 i b g sdasm mlh slales o Sl - 0039555 b g (aseise]
adgl ool 4y S lalarg 50 menliy 9 Hied wopd Gl o Gy Sled (IO Jg92) @ls 4 az g b iles ST (515 sl 51 50
Si9S bl Sume 150 b polie opl bl 4 mis gl Ll 4 cad oad ags slajlrgn jo polie (pl YU slacdale .ol onls
sl ugmndis a0 B0+ slod 4y by o adgl oole b duglio j0 ,aud g sl Jladie oy yion (Vo) ¢ oS 5 Uchimiya) sgi o ools s
(oo +[-\Y 5 Y40 Joles e i)



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Allas 550 g 5 adsl oole sl Glo Shs S0V ooz

< . . = pH EC(dS/m) & 2
(%) o sled
158 0.004 0.85 51.89 6.45 475 oy ols
2.28 0.010 0.94 44.08 9.78 6.45 £..C
2.95 0.012 0.91 43.08 9.90 7.14 b C
1.73 0.012 0.66 42.73 10.06 8.25 oC
& 25 A

Sl nl ol Gl s Wilgi e paiS U5 5 o5 5l ol o 5l eslial o8 el G Sole Ghash cal 5| ol @b

s S RIS 5 0l 51 Jlarsy aelsi wnT B 50 Suls e sles (aliEl 0,5 S shlole Gl ol i 5 5yskeS 2l s, 2 (T 05
Ol L 5 I oS auoy0 g JS 59y e ,Shas ail dude (gauml slacSE 2ol 4o Bilgi co 943 a5 suds adgl ool 4y s T PH o33!
Wl o oS Ll Sl slos (Ral3E reizmen wlioe GRIB O )Mk Glarge 50 T S weps el vl il SRl s oo
a3 Br e slod 3 sy (65)glaS )3 puiS S g ol jlarg Sl esliiul sl it 4 az i b ogd U5 039 g Hhad oy il

D9 g0 gt wgmmdo

&l

islo i it slales jo atwnl g, alyd bys pasS (iS5 olS leads 0y jlagn coaS Ol YD 7 Sbrde 5 o it
NA-Y ) (V) VP Gl adgs g (65,0lis

Bagreev, A., Bandosz, T. J., & Locke, D. C. 2001. Pore structure and surface chemistry of adsorbents obtained by pyrolysis
of sewage sludge-derived fertilizer. Carbon, 39(13), 1971-1979.

Blakemore, L. C. (1987). Methods for chemical analysis of soils. NZ Soil Bureau scientific report, 80, 71-76.

Buranov, A. U., & Mazza G. 2008. Lignin in straw of herbaceous crops. Industrial Crops and Products, 28(3): 237-259.

Claoston, N. A., Samsuri, M. H., & Husni, A. 2014. Effects of pyrolysis temperature on the physicochemical properties of
empty fruit bunch and rice husk biochars. Waste Management & Research, 32(4): 331-339.

Fu, P., Yi, W,, Bai, X,, Li, Z, Hu, S., & Xiang, J. 2011. Effect of temperature on gas composition and char structural
features of pyrolyzed agricultural residues. Bioresource Technology, 102(17), 8211-8219.

Glaser, B., Lehmann, J. and Zech,W. (2002) ,,Ameliorating physical and chemical properties of highly weathered soils in
the tropics with charcoal — a review™, Biology and Fertility of Soils, vol 35, pp219-230.

Ibrahim, H. M., Al-Wabel, M. I., Usman, A. R., & Al-Omran, A. 2013. Effect of Conocarpus biochar application on the
hydraulic properties of a sandy loam soil. Soil Science, 178(4), 165-173.

Jones Jr, J.B. 2001. Laboratory Guide for Conducting Soil Tests and Plant Analysis, Chemical Rubber Company Press, 48-
78

Joseph, S., Downie, A., Munroe, P., & Crosky, A. 2007. Biochar for carbon sequestration, reduction of greenhouse gas
emissions and enhancement of soil fertility; A review of the materials science. Proceeding of the Australian Combustion
Symposium.

Kim, K. H., Kim, J. Y., Cho, T. S., & Choi, J. W. 2012. Influence of pyrolysis temperature on physicochemical properties of
biochar obtained from the fast pyrolysis of pitch pine .Bioresource Technology, 118: 158-162.

Laird, D. A., Fleming, P., Davis, D. D., Horton, R., Wang, B., & Karlen, D. L. 2010. Impact of biochar amendments on the
quality of a typical Midwestern agricultural soil. Geoderma, 158(3), 443-449.

Lehmann, J., & Rondon, M. (2006). Bio-char soil management on highly weathered soils in the humid tropics. Biological
approaches to sustainable soil systems. CRC Press, Boca Raton, FL, 517-530.



Ol S egle o505 oo il

WAA 90 oo ¥ 50 ool slSeidts

Song, W., & Guo, M. 2012. Quality variations of poultry litter biochar generated at different pyrolysis temperatures. Journal
of Analytical and Applied Pyrolysis 94: 138-145.

Steiner, C., Teixeira, W. G., Lehmann, J., Nehls, T., de Macedo, J. L. V., Blum, W. E., & Zech, W. 2007. Long term effects
of manure, charcoal and mineral fertilization on crop production and fertility on a highly weathered Central Amazonian
upland soil. Plant and soil, 291(1-2), 275-290.

Uchimiya, M., Lima, I. M., Klasson, K. T., & Wartelle, L. H. 2010. Contaminant immobilization and nutrient release by
biochar soil amendment: Roles of natural organic matter. Chemosphere, 80(8), 935-940.

Yuan, J. H., Xu, R. K., & Zhang, H. 2011. The forms of alkalis in the biochar produced from crop residues at different
temperatures. Bioresource technology, 102(3), 3488-3497.



16™ Iranian Soil Science Congress

University of Zanjan, Iran, August 27-29, 2019

Topic for submission: Waste Management to Reduce Environmental Risks

Effect of pyrolysis temperature on chemical properties of wheat straw — derived biochar
Amanollahpour, O.,”* Davari, M.,2 Rasuli, A.3

1 M. Sc. Student, Department of Soil Science and Engineering, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran
2 Assistant Prof., Department of Soil Science and Engineering, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran
3 B. Sc. Student, Department of Soil Science and Engineering, Faculty of Agriculture, University of Kurdistan, Sanandaj, Iran

Abstract

Human activities and agriculture generate large quantities of various wastes. Improper disposal of waste can adversely
affect the environmental health. Appropriate and functional usage of waste materials can be reduced the pressure on the
environment. Biochar is the porous, carbonaceous substance produced via process called ‘Pyrolysis’ which involves
incomplete combustion of biomass and plant or animal wastes under no or limited oxygen condition. Due to its unique
properties, biochar has a high potential to be used as soil amelioration. In this study, the biochar were generated from wheat
straw through pyrolysis at different temperatures (400, 500 and 600 °C) and their chemical properties were investigated.
The results indicated that the biochar yield, total N and organic carbon (OC) contents decreased with incremental increasing
temperature from 400 to 600 -C, while pH and EC increased. Pyrolysis also increased the contents of phosphorus and
potassium in the biochars. Overall, the pyrolysis temperature of 500 °C are recommended to produce wheat straw — derived
biochar for agricultural applications.
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