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Carbonization with main nutrients in pig manure hydrochar

ZHANG Zeng', SHAN Shengdao®’, WU Shengchun', SONG Chengfang'

(1. School of Environmental and Resource Sciences, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China;
2. Key Laboratory of Recycling and Eco-treatment of Waste Biomass of Zhejiang Province, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: This study used hydrothermal carbonization technology to convert pig manure into hydrochar. The ef-
fect of carbonization temperature (160, 180, 200, 220, and 240 °C), carbonization time (1, 5, and 8 h), and
moisture content of pig manure (70%, 75%, and 80%) on major nutrients, and the recovery rate of hydrochar
were determined. Results showed that the nutrient content in hydrochar was rich; the organic carbon (OC)
ranged from 232.0-328.0 g-kg™, total nitrogen (TN) ranged from 25.2-31.8 g-kg™', phosphorus (P) ranged
from 21.5-30.6 g-kg™, and potassium (K)ranged from 3.4-12.5 g-kg™'. When the carbonization temperature
from 160 °C to 240 °C, the content and recovery rates of N and OC in hydrochar from 66.29% to 41.95% and
49.61% 1o 29.07%, respectively; with the decrease in K being 7.5 g-kg™; whereas, the content of P increased
7.7 g-kg™" with the recovery rate remaining almost unchanged. Because carbonization time and moisture content
of the raw material were similar to that of carbonization temperature and because they had little effect; car-
bonization temperature was the main factor affecting the content of nutrient components in pig manure. [Ch, 8
fig. 1 tab. 15 ref.]
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A N RITE 150~180 kg-hm™?-a™ 4% REEPHEFERW] . 2000 45, w [E 72y B 057 B ot 1 AR 35 85 20
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FEFRER M, 100 CHET, FRRMRY, BroRA2EE77 8 T I i A 1 o 48 P RORE . %M R 32 3238 35 A
G A BLBK BT i 03 B0k 284.0 g-kgt, BUVAN 35.5 g-kg, WM 19.2 g kg, #1144 g-kg.
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AITFRET 160, 180, 200, 220 H1 240 Crefbi g, 1, 5 F1 8 h 2 3 Fm kit F1 70%, 75%Fi
80%% 3 Tt Jsih 5 7K 1 2E K R A 50

T LRI BRAL ST, IR RGN 44%~T4% , & K ZEFNHAGT (] —E 1, 7= Ak 7
B, B PICR R TR AR R G A R A 2, (5 A5 5 0 A8 fh 38 LR BE (2 i /N s Y R ki
JERURACHT [RIAH R, Bl SRR3R, BARKER G T, WHRRE T . AL )35 & K 08k
B it T JEORH K A AR SRR, I T R AR JEOREY 43R . GHANIM 25 U2 38 (1 5K 8 I 539 7K 4 e Ak 1) o
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RERGARPF R —B AN AR H T E RIS T 2 KA SRR =, FES5F4ER
FI£F- 2 25 00 1 43 R A 5% o SCRR[10 JBF 5T T 38 35 1 8 Ak, 78 200~700 °C, $& 3 kA5 N 92.7%~
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®1 BEKARBE(FE)

Table 1 Yield of hydrochar of pig manure
R R B T3 K A B 0%

t/h TIKEI%

160 180 200 220 240 C
70 74.07 + 3.22 72.24 + 2.66 64.21 + 2.39 58.98 + 1.34 54.00 = 1.16
1 75 69.45 + 3.87 66.63 + 3.40 60.15 + 2.13 57.99 + 243 47.53 + 1.47
80 66.04 + 3.60 65.24 + 223 56.82 + 3.05 53.96 + 1.58 45.73 = 1.09
70 68.99 + 2.05 62.59 + 1.60 61.13 + 1.51 55.59 £ 0.95 51.87 + 0.52
5 75 64.71 + 2.00 61.48 + 1.80 56.03 + 1.65 51.85 + 1.68 46.63 + 1.30
80 60.24 + 2.58 60.79 + 1.50 57.14 + 1.92 45.58 + 1.71 46.24 + 0.87
70 67.97 + 1.79 62.00 + 0.93 60.46 + 0.61 53.00 = 0.79 49.97 + 0.32
8 75 64.13 + 1.98 59.61 + 0.91 59.62 + 0.52 50.42 + 0.71 48.00 + 0.87
80 61.97 + 1.07 57.81 + 1.36 56.00 + 1.32 46.78 + 0.86 44.26 + 0.96

22 KMREEEFHHADW

iz BE v e N R IL A E AV AT b bR o NY 525-2012¢4 HLAERIY A 56 58 F2 i i, X [ 4 7= )
()8 FUE IR AT T4 e, AR . B BB P . bR o B R B A WL T A
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Figurel Content (A) and rate (B) of recovery of total nitrogen in hydrochar
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Figure 2 Effect of moisture content of raw material on total nitrogen content in hydrochar

222 RACBE A xR E S ERARFPHER T > HK A EGYn KRBT RS BN 21.5~
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AR F 4 E K o P BB C R, R BCRTUT R A . B 4 BoR s fE 2 R kiR E T RURHE &
7K SR 7R FA T B T k43 BORN [ ISR SE A B AN, TN S SRR K R B AR Ak R IR A M s o AR B
IR, K I Pl G A B B e AL (S TR R, 5 R AR A I

223 RACEE Ao RACH ) 3R E K AR AT R B o A E G Fa AR AR R T,
K PR B BT SR BOCR 3.4~12.5 g-kg, IR 16.63%~52.67% (18] 5) o s Akl FE X 7K #4 g v 4
I RO B o Bl R AR BERE , BTTR S BOR R SCR  H R AIG . WAE 160 CCHE, 7K #Rok A B T i
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Figure 3 Content(A) and rate(B) of recovery of phosphorus in hydrochar
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Figure 4  Effect of moisture content of raw material on phosphorus content in hydrochar
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Figure 5 Content (A)and rate(B) of recovery of potassium in hydrochar
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Figure 6  Effect of moisture content of raw material on potassium content in hydrochar
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Figure 7 Content(A) and rate(B) of recovery of organic carbon in hydrochar
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Figure 8 Effect of moisture content of raw material on organic carbon content in hydrochar
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