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Abstract:  Municipal sludge was pretreated by hydrothermal carbonization method, and
phosphorous was extracted from the sludge hydrothermal carbon by sulfuric acid method. Considering the
release of calcium, iron and aluminum, the effects of sulfuric acid concentration, leaching time and liquid-
solid ratio on the phosphorus extraction performance was investigated. The forms of phosphorus in
hydrothermal carbon were mainly Ca—P and Mg—P, which were conducive to the extraction and utilization
of phosphorus. The leaching rates of phosphorus and related metals showed an overall increasing trend
with the increase of sulfuric acid concentration. Long leaching time led to the formation of calcium sulfate
crystals in the solution, and reduced the leaching rates of phosphorus and calcium. The leaching rates of
iron and aluminum increased with the increase of leaching time. However, the leaching time was longer.
The liquid—solid ratio affected the leaching performance of phosphorus and related metals by influencing

the contact area between hydrothermal carbon and acid. When the sulfuric acid concentration was 0.5 mol/
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L, leaching time was 120 min and liquid-solid ratio was 50 mL/g, the maximum leaching rate of

phosphorus from hydrothermal carbon was 93.8%, and the leaching rates of calcium, iron and aluminum

was 70.4%, 54.5% and 65.8%, respectively.

Key words: sludge hydrothermal carbon;
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Tab.1 Physicochemical characteristics of sludge and hydrothermal carbon

TCE G/ e FE/ FET YLK (mg- ™)
Iﬁ E ® -1\3
C H 0? N (MJ-kg™) p Ca Fe Al
1578 17.830 3.160 7.360 2.740 9.26 11.88 23.55 57.90 34.47
IK TR 9.190 0.660 1.583 20.92 41.82 87.63 15.65

0.338 3C+1.443(H-0/8) .

TE: OFRU TP @375 R 2 5 S 5 (0% ), 0%=100%~Ash%~C%-N%~H% ; @i L #E (HHV )=

1.2 Hedley B REXERBH RS

) FH e 1) Hedley I 35 B3k 49 A 7K #40
BERIE A RAI X & R AT . BARBAEMR ( HR
0.2 g [FMARE S 50 mL B .OAF h  HRUCR 20
mL 25 ¥ 7K .0. 5 mol/L. NaHCO,. 0. 1 mol/L. NaOH .

1 mol/L HCIFE I H IR 71X (25 °C) g% 16 h,
SR J5 LA 3 500 r/min BYF% 34 B0 5 mine JH 0. 45 pm
UEMEIL UE LB, RIS TE 4 CT AR . g
BT T D HRE, RIS Kk BRI EER
FH FAL I B 45 B8 AR R S A (TICP-MS) 247 U
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Fig.1 Extraction capacity of P, Ca, Fe and Al from sludge

and hydrothermal carbon
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Fig.2 XRD patterns of sludge and hydrothermal carbon
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Fig.3 Effect of H,SO, concentration on leaching rates of
P, Ca, Fe and Al
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Fig.4 Effect of contact time on leaching rates of P, Ca, Fe
and Al
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Fig.5 Effect of liquid—solid ratio on leaching rates of P,
Ca, Fe and Al
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Tab.2 Costs of producing DAP from different raw

materials
o H ELE S T

AP RS kg 1 50 1 50
R AR /5T 0 0 1.1 55
FR AL iR/ oo 0.37 18.5 0.07 35

HaJBIER/IT 0.06 3 0 0
LRI T/o0 0.75 37.5 0.75 37.5

1z i AR /5T 0.41 20.5 0.18 9

B4 Eakdno | 015 | =75 0 0
SUA T 1.44 72 2.10 105

H 22 2 AT R, P A 0 AE DAL TSRO A% A <6 s [l
AR BA: AR T A BRAC . BRI K $or
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