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Effects of Hydrothermal Treatment Time on the Transformations of N, P, K

and Heavy Metals in Sewage Sludge

WANG Xing-dong', LIN Jing-jiang', LI Zhi-wei', CHAO Huan-ping’, YU Guang-wei', WANG Yin'"

(1. Key Laboratory of Urban Pollutant Conversion, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021,
China; 2. Department of Bioenvironmetal Engineering, Chung Yuan Christian University, Chung-Li 32023, China)

Abstract: Hydrothermal treatment ( HTT) of sewage sludge was conducted, focusing on the influence of HTT time on the
dewaterability of sludge and transformations of elements N, P, K and heavy metals. The results showed that at a hydrothermal
temperature of 160°C , with HTT time increasing from 30 to 120 min, the sludge dewatering performance was significantly improved.
The transfer rate of N element in the sludge transferring to aqueous product increased gradually. Almost all of P element remained in
the solid phase, and most of K element (57% -62% ) was still in the solid phase although it was more easily transferred to the liquid
phase than P element. The transferring behavior of heavy metals during the HTT related to their own properties, and their transferring
behaviors were different with the increase of HTT time. Compared with the raw sludge, the contents of Cu, Zn, Cr and Pb in the
dewatered sludge increased significantly, As increased slowly, while Ni and Cd were first lower than those in raw sludge, and then
increased with the prolonging HTT time.

Key words:sewage sludge; hydrothermal treatment; dewaterability; nitrogen; phosphorus; potassium; heavy metals
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Table 1  Properties of the sewage sludge sample

TS/ % TCE I/ % HHVs
VM Ash FC C H N S 0?» /MJ-kg !
44.71 48.23 7.07 24.67 4.65 4.51 0.95 20.52 11. 61
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Fig. 1 Schematic diagram of the hydrothermal treatment apparatus
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Fig. 2 Effect of the HTT time on the dehydration

performance of sewage sludge
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K14 T i 2k . 7K AL BRES E] R 60 min B N JC
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FALE Y AAR . IFBl K A R A S, R
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Table 2 Ultimate elemental analysis of HTT sludge

—— JLER T/ %

1] /min m N S oD
30 20. 87 3.87 3.19 0. 88 13. 09
60 20. 65 3.69 3.07 0. 82 14. 40
90 20. 37 3.76 3.01 0.87 13.51
120 19.98 3.70 2. 84 0.87 12. 63

1) O RS EHZERIEITHE

TR R (TN) — B 45 TTHL A AT HLA
(Org-N) , THLA LA FEE A (NH, -N) | WA R £
A (NO, -N) Ffil i # & (NO; -N) . ASHHF 5% i WAl
FRERZL(NO, -N) SR FH A AR A vk D , A
PR 0. 01 mg-L™". AW 5% 7K AR 0 A 1R 6 0ok
JEMCF A A, o B — B R NO, AN
L TEK PG FE R NO, AL NOy . 3 4
HTORIRIK SAA BT (] AR K A B AR
FSFRER R 022 A0 O, Ferh A HLA (N-Org) Ak
JEE R Fh R U R LR T S T, T LR
th B 7K B A B (] A 3, K AR SRR A
Wk, 41 an 24 40 BRES [E] FH 30 min 3803 120 min
At 7K RGBS R B 3 788 mg- L7 4 i £S5 637
mg-L~". X5 ZETE A=Y AT R B R AW RER
MZERAY A, AW ETE 60 min Fi AR5 A
AR HAE 120 min B RGN, 2 A B A SOK A#
P S 2 R 55 0 28 ) I8 A UK M ) & A Maillard S
NI E R LAY, EERAREG R A
() EBAFLEIEAS | Ab B[R] 34 i il B8 22 1) 2R 1 K
fife R AL — e A A E LAY, SR
ARSI, AR Z v e T R AR A
W E 87 ~ 120 mg- L~ Z [A1A5 4k, 15 BH 7K $u ik 2
ik [ X A PR e RV B e i AN K. A AL LR B A 4

£3 KM N TEOBRSH

Table 3 Compositional analysis of N contents in aqueous product

N ¥/ mg-L~"

(FF/min N NH; N NO; -N Org-N
30 3788 1513 100 2175
60 4917 1500 107 3310
90 5420 1530 87 3803
120 5637 1695 120 3822
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0 e
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Fig. 3 Element distribution in solid and liquid phases of

sludge after HTT; N element; K element; P element
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Fig. 4 Concentration changes of K and P in solid
and aqueous products
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Fig. 5 Distribution of different states of P in solid product
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