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Table 1 Properties of chicken manure biochar: yield, pH, electric conductivity and P speciation

SbRREE  EWIHARE % pH LS4/ (ps-em ) TP (g kg") | P/ EU(gkg")  Poli/rE/(gkg ")
CM - 8.10.1f 4568.0+1 368.2a 22.5942.30d 15.26+1.53d 7.33+2.04a
BC300 73.8+2.9a 9.5+0.0¢ 1269.3+131.2¢ 29.78+2 53¢d 20.02+0.68¢ 9.75+2.62a
BC400 58.6+1.9b 10.00.0d 1 488.0+24.1b 36.09+2.47bc 32.30+2.57ab 3.79+0.28a
BC500 56.9+0.7b 10.420.1¢ 1266.742.5¢ 37.27+3.00bc 31.36:1.33b 5.91+2.03a
BC600 52.2+0.6¢ 10.5£0.0b 1345.743.2bc 45.09+6.98a 35.24+2.09a 9.85+8.84a
BC700 50.6=1.0c 10.9+0.1a 1032.0+17.8d 42.56+4.84ab 33.11£2.57ab 9.44+4.68a

H: KPTP, PIRIPos IR EBE . AR ARG I, AP BRI AR R 2 305 ;. RPRITIGA ARRNG FRE3OR % 4L
T[] 2% 53 i 2 (P<0.05)
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Fig. 2 P fractions transformation in chicken manure biochar for different pyrolysis temperature
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Table 2 Total phosphorus loss rate in soil columns with different treatments %0

ARERA DRBEKIERRE 2BKUEIRRSR SRFRKRIRRR ARBEREIGE  SIRFOKERE B

BC300 1.59+0.17b 2.18+0.34b 2.76+0.32b 3.74+0.36¢ 4.67+0.27¢ 14.94+0.96b
BC400 1.95+0.22b 2.04+0.32b 3.01+0.75b 4.00+0.95¢ 5.97+1.97bc 16.97+3.41b
BC500 1.56+0.18b 2.19+0.34b 3.10+0.73b 6.02+0.23b 7.23+0.74b 20.09+1.42b
BC600 1.20+0.02b 1.83+0.21b 2.60+0.53b 4.70+0.53bc 4.98+0.19¢ 15.31+0.82b
BC700 1.01£0.25b 1.52+0.07b 2.75+0.52b 4.80+0.11bc 5.03+£0.32¢ 15.12+0.44b

CM 7.74+2.69a 9.29+2.14a 8.92+1.40a 9.94+1.31a 10.43+1.35a 46.32+7.49a

TE: Al =855 - BEA ) 27 b B W) 22 5 1A 3] 8 57K - (P<0.05)

x®3 TELELHE PiER

Table 3 Inorganic phosphorus loss rate in soil columns with different treatments %0

ARERA DRBEKIEIRRE 2BKUEIRRR SRFRKRIRRR ARBKEIAGE SRRSO Bt

BC300 1.32+0.19b 1.71£0.33b 2.61+0.38b 3.54+0.53d 4.18+0.54¢ 13.36+1.24c
BC400 1.58+0.29b 1.86+0.37b 2.94+0:53b 4.19+1.11cd 5.97+1.41b 16.54+3.61c
BC500 1.49+0.18b 2.09+0.19b 2.97+0.83b 5.76+0.36b 8.11+0.30a 20.43+1.34b
BC600 1.06+0.05b 1.46+0.11b 2.53+0.33b 4.55+0.61cd 5.72+£0.07b 15.33+0.66¢
BC700 1.00£0.17b 1.23£0.18b 3.05+0.21b 4.80+0.45bc 5.01+0.18b 15.10+0.48¢

CM 6.11+1.96a 7.42+1.26a 7.38+0.66a 7.94+0.28a 8.42+0.75a 37.27+3.41a

TE: [l =855 - BEA ) 27 b B W) 22 53 1A 3 35 7K (P<0.05)

£4 FELELH Po kR

Table 4 Organic phosphorus loss rate in soil columns with different treatments %0

ARERZH IREEKEMRE  2RBEREMAE - 3RBOKEMARE  ARBKEIRESR  SIKBKEM RS Btk

BC300 0.26+0.04b 0.46+0.39b 0.15+0.06b 0.24+0.22b 0.49+0.35b 1.60+0.82b
BC400 0.37+0.28b 0.36+0.36b 0.11+0.18b 0+0b 0.42+0.37b 1.26+0.64b
BC500 0.12+0.11b 0.14+0.12b 0.13£0.12b 0.26+0.18b 0+0b 0.65+0.29b
BC600 0.14+0.05b 0.37+0.13b 0.10+0.17b 0.14+0.09b 0+0b 0.76+0.25b
BC700 0.04+0.04b 0.29+0.11b 0.06+0.10b 0.18+0.17b 0.11+0.19b 0.67+0.09b

CM 1.62£1.57a 1.87+1.11a 1.54+0.79a 2.00+1.35a 2.02+0.64a 9.05+4.69a

TE [l S 5 7 Bl ) 2 A B W) 22 S 1A 3] B 57K - (P<0.05)

ThEr, RIS AR A, BC500 4bBEH Pk gk R Ak K, BC300 ZbBEH Pk R R/, AN
(PR pH. B PH B F 253 a2 mg PR BB, 17 HL A 4 o A% B W B 25 4 19 2 St v BB
SR PR FR S B E B R R, S Ah, ARSI R AR W R AR B 3R AR T P ER K R Y 5
M, 25 BTk, RS TP A PLRARIE NG, JIF % B & AW sl B b A RRURBURE , 300 C 25 AH
) BRI

3 Z5ip

D AL MRE Y G, TP R EHEE T 31.8%~99.6%; BEE MR ENTHE, &
2 TP 5 o 43 K57 AH R B8 T o
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Effects of pyrolysis temperature on phosphorus speciation and phosphorus
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Abstract For the phosphorus (P) pollution risk of manure application, manure-derived biochar was prepared
by pyrolysis technology for stabilizing P and reducing its leaching risk. This paper studied P form variation of
the biochar at different pyrolysis temperature by the P grading method, and P leaching from soil column with
chicken manure or biochar addition under five simulated rainfalls. The results showed that with the increasing
pyrolysis temperature, the HCI-P kept increasing and became the main destination of P stabilization in chicken
manure biochar. The soluble H,O-P was the main contributor to the increase of HCI-P at low temperature
(300 °C), while the moderately stable NaOH-P and NaHCO,-P were the main contributors at high temperature
(above 600 °C). With the increasing rainfall times, the leaching loss of TP and Pi in all treatments increased
continuously. As compared with chicken manure, the total leaching rates of TP, Pi and Po in biochar treatments
decreased by 56.62%~67.74%, 45.18%~64.15% and 82.329%~92.82%, respectively. Considering energy
consumption, 300 °C is the ideal temperature for preparing chicken manure biochar to prevent phosphorus
leaching. This research provides reference for the control of soil P pollution in manure fertilization.

Keywords - Chicken manure; Pyrolysis temperature; Biochar; Hedley extraction; Phosphorus loss; Leaching;
Upland soil
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