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Table 1 Mechanical analysis of tested soils
mH R Sand BEL Silt ¥5 i Clay
Item (2~0.02 mm) (0.02~0.002 mm) ( <0.002 mm)
S1 61.74 32.09 6.17
S2 86.45 11.02 2.53

1.3 RBHE
1.3.1 A2 RERELABGHAETTN B#H
¥l BAN.CAN X B.C THXEB THE5EF (80 z

1°C){E 24 h, FREX 2 ~ 3 mg H &4 A Vario EL ] BT -

ot tE S BCRA CHN EX),
1.3.2 AHARBAFRE 2 FRBATHMA
WK 2 g(HEHT 0.0001 g), SIKREHR, TEES
P (500 20°C) FHT A% 2 h, HEHHKS &
',
1.3.3 AWRERKEMBEG LI LERLE
FREU 1 ~2 mgBAN.CAN K& B.C ¥ KB 5, 255
KBr — i FE B il %% SR 4L S #E#E & , F EQUINXSS &Y
S {H 3L M8 62 41 51 K 1% 1 ( Brucher ) 7E 3% £ 4 000—
400 cm ™ 'FEE N F A LA
1.3.4 AR EREAMBLESG pHMEMNE  FRE
BAN, CAN X B.C ¥R TH & 1 g, AJK/BEDR 25:1
& Co, # /K, A DELTA320 pH it i & # & pH
B,
1.3.5 AWARBRREABBEHEZHAE 4P
FREMBEREYERMBOERSEHRA
Quanta 200 PR EE A BB R .
1.3.6 AR % B KA B RIFHIE

1) B KFIE I RE o

@ Z&iBK 4 BIF B BAN.CAN & B.C THH
2 g(HEBH$) 0.0001 g) =4, % A 200 HE 48 ¥
HABBABE 100 m BB KPR BRKE (24

h), AREREWKKETR(ERRTF-ERR),

AT AR ERAMEE,
SR = (W, - W,)/W,
AP W HEEERTRKBARETHHERE
B.W, HERTHTREGHNER,
@ LA ES ] om HAKKTLESE

WKREE R 2.5:1.5:1.10:1 REAK/LHBES
RS ESE 24 0, L/ KBREBBAR
I o B - STV A, O s R K A R O Rk T E B
FEARFEK/ L+ BE R RKEE,

2) KAFFRIEMZ

AAHEARASES OB (HAB AR,
Hima-CR21G B & E ¥ B .0 HL) . ¥ BAN.CAN K&
B.C 35+ 4# K 80 vhm’ FIRRA ., HIRY K
BAER., TEEBON 2SCHERFMEHET (M
MFKHH PF#0.1,0.3,0.6.0.8,1.0.2.0.4.0,
6.0.8.0.10.0)A.L V8 & T ot ), it EARKR AT
THARESKE, H2H KWL,

2 RS54

2.1 TE4AK

Hathiy L EMNER L ZE YRR EZERRK
FRREBR BEARBUEES EARFRAHK
HmEMRGInRER A RK, B, HEX2EF
SR BT AT IR AR R R R B AR 5 0 R A Bk b
BHEKEE B . ER—BKSTE, MREMLE
MAREMBREPSAENES FIREARK, 11
wAKEHRED D EE 62.61% 1 81.13% , KR
BRHERNEHE, M RAEKS &, U
MREEREMYERD . ERBDMAFHENEY
BREWBREH FRAT Z2E, RESEHEM, BIE
YRR SREEK. B FrRAEK
SEBRERTARKKS &, T %M ER RS
AR EMHRESENRT ARG AEE, K
EYERNBRESNERSHASEANKTZR
BEABERKHXR XS RKAITELETAEY
Fiow B — e B S AL R, G, AR A Y R R E
SRHERBREHNEHEITEREAR.

%2 £YERREVRKEBHRE CCHNOSENAKRS SR

Table 2 CHNO and ash content of biochars and biochar-

based ammonium nitrate fertilizers

S?mf;e C(%wt) H(%wt) N(%wt) 0(%m)}}{§:fffn(t:/:tm)
B 62.61 0.02 0.75 16.91 19.71
C 81.13 2.36 0.69 13.15 2.67
BAN 59.76 2.35 7.83 30.06 -
CAN 40.64 3.62 17.59 38.15 —_
2.2 4I5hkik

1 1 AT LUE BUAT R R R B B AL S R 1 5
MERERLLS L+ A0 EERBERRSE
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Fig.1 IR spectra of bamboo charcoal and bamboo charcoal-based

ammonium nitrate and NH,NO,
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Fig.2 IR spectra of charcoal and wood charcoal-based

ammonium nitrate fertilizer and NH,NO,

B B 2 A B A5 R 0 B B Y 41 S0 K 1 TR A AR
RS, FEEERAREESE 3 126.199
~3128.127 em™'(N-HBES R K KE),
2402.988~2 404.917 cm™'.1 625.778 ~ 1 627.706

em~'.1375.065 ~1376.993 cm™ " B MR, MK
BB 1380 ~1 350 cm ™' AR R NO;~ BRI LLIMNE
WX 3%, ,3 300 ~ 3 030 cm ™' NH, * #R 38 i 41 b R ik
X ,3 EH7E 1100~600 cm 'L X+ 24
8L, AR 35 18 86 90 4 0 R WS e e (S0 R K 3 R A R
BE BB EEM, X BRABREES KK
WS BEPRRESEW L ETLT{UEYE L
MEE.
2.3 BMEE :
HEYFERKEERE, Bl , BEYHERREAL
WML pHE Y, EYFERTEE
BREMEEEF, S 8 9%, TXHERLHS
BT HREEEFAER-2, B, YRR
AYE AR LR B AR AR, TRTAMTRM
AZE pHEDH R 0.18 71 8.73, EHEHBAIW
oA, EREYFERBATER L EBRE A,
MERFATRMARERBHRELFERE,
HpHERERK, HHEKZE7.0M6.78,#iEP
HEHERALEAEYEM Z,

%3 SMRKENIBEKHE pH i
Table 3 pH values of biochar and biochar-based

ammonium nitrate fertilizer

#¥ & Sample B C ~ BAN CAN

pH 9.18 8.73 7.0 6.78

2.4 RGN

HE3IEL, TR EBREH LREIEY
BRHSRRY R, A LRSI B T, FLain, kA
AERENMRILREH, #H—EHKEARRETE
B, XERRUILEARN ERER, BHF B,
BN MITREMMRE AR R B KAGHE K SEM
BRABH MTREAREFESAE - LFRRY
W , 3 AT At 2 D3 W0 R 4 R T R A b B0 R RR R AR 4,
— R E S E 2 R FL 2 T R P38 L IR AT 5% MR
L R I ERRLRE , °T AE P52 i R B EE 40 1T S BAY

HE4ATEH ARMERZEMNEN LERE
HHEHHFIEEOERILBRGE W, LS HAE
HF I BB TR, XSABRERRE
EARBAERRE T SEAMBH T, AR
BREH SEM BRAT B, KR W% 150 &

TKRERTERNDERRBDRRYYE, ERE

R, AFRGRERNEDY R, #—5 KB 600 £F
1300 FEARIAARILBESI I EAREMNAR
MBRREOE O, X LT RER B EXRER
b, X T ARRE LK RS R TR
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AT B AR LR 7K 5 6 W 55, BRI T A % L BE AR 3R 9 R
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BREFIETRETHR@OBM ML, HFH
AKEHHEAEFRERLER KBS, XTHBS5K
TREABFBTEARANTATRA R, KERE
BFRTHE-SEAGR. EWHERMBERE L#H
MEE, T NO;~ M NH,* &4 Sl MY R &R
T B I oL 67 B 57 o 76 B RS 0, BN T A 9 JB 2R A i
R ME B MR 7K A8 SR LA L SR BT RO AIE . iR 4 B
WAL, R — Ay RRERDE - - B RR

KIEERETFRERD + LRBERPERAMEE,
PLEATER — K/ L T, B4 4 SR W T e
FHREBRTRD L, XS5BT DT AFRR
BRI BRI Ko T A W RO 2 A AR B R E
B B + 3+ R B P ROK A R RN 5 4
FRMR, A—MEYRXEREENESRL L
S W 9 WK 45 3R L 7E S o S TR P B ROK
1% BB, 3 7T AE 55 0 B R o 1 S VR TR R TR R
ELEX, HARRDHE L R+ 6+ RFB T
AT S He 2 F Wk B AR, B AT & £ S8 W o BT 8 o T
KT RERE A , X4 A ) TR A B R 0 AR A B 1
WP E B T RRE YR R S B
AT+ HRBERP I ERD T RE BRI AE
YRR R R B BR A KL, B A

YRR ERE KRS RL TR
ERY -+ RERP B

£4 £YRBREMBEEBERERRFRA/ L TRBAPHIBKERE(g/8)
Table 4 Absorbency of biochar and biochar-based ammonium nitrate fertilizer in distilled water

and soil solutions of different ratios of water to soil

%K f5 % Absorbency
Sa#mﬁe wEk Bift 1. Sandy loam W+ Loamy sand
Distilled water 2.5:1 5:1 10:1 2.5:1 5:1 10:1
B 1.85 1.711 1.75 2.25 1.57 1.75 1.85
C 2.62 3.04 3.05 3.36 2.90 3.16 3.27
BAN 1.22 1.05 1.15 1.18 1.17 1.22 1.37
CAN 1.66 1.46 1.51 1.73 1.62 1.75 2.05
0407
0.40 "
0.35 0.35¢
2030 M g 030
£ o
2] -
= 025 g 035
2} . ~—
& 0.20 2 02
= £ 015
4_;' 0.15 5_ :
% 010 € 0.0
0.05 0.05}
0 1 f g 0 1 i : 1 I 4
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11 KW J)(PF) 1 5§ KW J1(PF)
(-e-1—B -m- 1 - A - ]—BAN -0O-1—caN -0-1—¢CK
2)-e-1T1—B -® - I1—-C - A-T—BAN -0 - I—CAN -0-10—CK

Bs5 S£URHERRXERMIBALTE T WK S HLE
Fig.5 Water characteristic curves of soils treated with biochars and biochar-based nitrogenous fertilizers
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A study on physicochemical properties of biochar and
biochar-based ammonium nitrate fertilizers

GAO Hai-ying', CHEN Xin-xiang', ZHANG Wen', HE Xu-sheng', GENG Zeng-chao', SHE Diao', GUO Yong-li*
(1. College of Environmens and Resources, Northwest A&F University , Yangling, Shaanxi 712100, China;
2. Agricultural Technology Extension Center of Chang’ an District, Xi' an, Shaanxi 710100, China)

Abstract: The physicochemical properties, morphology and water-retaining characteristics of two biochar and
biochar-based ammonium nitrate fertilizers were investigated through ultimate and ash analysis, environmental scanning
electronic microscope (ESEM), infrared microscopy (IR) and water characteristic curve in order to promote application
of biochar to fertilizer. The results indicate that the carbon content of the two biochars tested in this research is more than
60% , and the biochars have small amount of N, H, O. The bamboo charcoal has much more ash than that of wood char-
coal, and the ammonium nitrate ( AN)-loaded content of them are about 8% and 18% respectively. The micro-structure
of biochar-based AN fertilizer exhibits amorphous and porous structure, and keeps morphology characteristics of original
biochcar basically. Chemical reaction doesn’t occur during the mixing of biochar with AN, and the AN-loaded to
biochcar belongs to physical adsorption. The two biochars exhibit alkaline in pH, however, the pH of the AN - loaded
biochar declines. The two biochars show some improvement for water-retaining capability of soils which depends on the ap-
plication rate of biochar and soil texture. Bamboo charcoal and wood charcoal is also used as carrier for fertilizer nutrients.
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