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Nutrient Transformation in Co — composting of Undigested Sewage Sludge With Rice Straw
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Abstract: Land utilization is an economical and popular disposal methods of sewage sludge. But proper treatment such as composting
is necessary before it is applied to land. Two different composting styles including mechanic turning and forced aeration piles were
studied in the experiment. The results showed that the total contents of P and K increased continuously during composting. Total N
increased less than total P and K because of ammonia volatilization. Available P increased during the first period, but they decreased
during later maturing period, while available K increased continuously. Water soluble total N, NHy — N and NOs - N followed the
similar trend than available P. It is about 50d for an appropriate composting time when composting with undigested sludge and rice
straw.
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Table 1 Volume of raw material in co — composting of undigested

HEM A Ak

sewage sludge with rice straw ( wet weight, kg)

A= 5 fiEE ARH C/N  EAER/m?
HUBREIHE 2 200 500 — 20/1 7.5
FREIEAS 2 200 500 270 20/1 7.5

= "ROR A TR R
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3hilS 15Smin, AXENO. I5m® s min™' -t T
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Table 2 Changes of total N, total P and total K during composting (g = kg™"')

Fi i) 4N &P 4K
/d CIRL AR WA B, B 4 WA LA, 4 A
0 21.57(1.30)b 21.57(1.30)¢ 7.30(0.35)f 7.30(0.35)e 13.26(0.43)e 13.26(0.43)e
4 20. 85(0. 94)be 21.05(0.52)¢ 8.43(0.77)e 7.50(0.28)d 15.16(0.28)d 14.01(0.24)d
7 19.67(0.45)c 23.03(0.29)be 8.62(0.28)e 8.64(0.41)cd 15.99(0.28)d 15.34(0.22)c
14 21.37(0.28)be 23.05(0. 62)be 10.08(0. 34)d 9.00(0.37)¢ 17.48(0.37)c 15.50(0. 16)c
28 22.19(0. 16)ab 27.42(0.78)a 11.38(0.10)c 10.91(0.51)b 20.25(0.11)b 18.81(0.50)b
42 23.45(0.28)a 27.85(0.33)a 12.79(0.25)b 11.12(0.35)b 20.87(0.26)b 20.24(0.41)a
56 23.93(0. 18)a 28.55(0.75)a 13.92(0.13)a 12.06(0. 50) ab 23.39(0.40)a 20.41(0.61)a
70 23.75(0.26)a 24.61(0.47)b 14.35(0.12)a 12.63(0.37)a 24.14(0.09)a 20.16(0.93)a

TE R R 3 W - I8 455 R bR B 2% T — S AT il — R SRR 2 A3 (P =0.05) 6

HE2 A0, 2R EAERELESEPE BT
B AUAE BRI SRR ) 2R S B HEERT 7 d WA
FE R R, BRI 21.57 ¢ - kg ™', B2 7 d BT
19.65¢ - kg™', ZJa—H bJt, SIMEALS g &
23.75 g+ kg ', LWHENETF GBS A &4 BT T 10% 5 3
AHE Ty FUHEAE A 42 S0 B EL AL RH 3 Jr U A 1 4
RoE b, BB & a—E LT, JEIEsT
TR 2R T 'R 21.57 g - kg™', HENER 56 d 15
B FTFE 28.55g - kg, 70d If& ik 24. 61g - kg

Sy (R 2) A ENE L AR b R BT o ALK
FHHE U HENE TR 7. 30 ¢ - keg™', TR HENE
70 d ZEITY 14.35 g+ kg, BT T 96% 5 3@ UHETT

K HHEIEFFAE BT 19 7.30 ¢ - ke~ ', EFFEHEAR 70 d 45
W 12.63 g - kg™, BT 73% .

S PR AR AL 5 A T ) A8 Ak F
Ffel (3R 2) MM FAHE 7 = h HEAE TF LR 13.26 ¢ -
kg ', FFELERBIF24.14g - kg™, FTHT 82%
WA TR 13.26 ¢ - kg™', ETHE
SERIY 20. 16 ¢ - kg™, ETHT 52%
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Table 3 Changes of available P and available K
during composting (g * kg™!')
I} [l G
/d o HUARRIE

A
BB i T

il

1 0.87(0.020)c 0.87(0.020)d

4

14
28
42
56
70

0.99(0.042)b 0.63(0.006)ef
0.89(0.027)c 0.60(0.019)f
1.02(0.003)b 1.00(0.035)c
1.01(0.021)b 1.15(0. 034)ab
1.15(0.015)a 1.19(0.014)a
0.81(0.037)c 1.11(0.029)b
0.54(0.025)d 0.68(0.014)c

—_ o~~~

9.19(0.01)g 9.19(0.01)¢
9.43(0.12)fg 9.24(0.21)c
9.62(0. 11)f 9.62(0.35)c
10.43(0.21)e 11.18(0.11)b
11.65(0.10)d 12. 08(0.32)ba
12.22(0.05)c 12.13(0.27)a

12.66(0.11)b 11.92(0. 18)a
13.31(0.07)a 11.85(0.20)a
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Table 4 Changes of each soluble N during composting (g * kg™")

A il ] 25 AN R
2.3 KAMES N.EHLNNHS ~NNO; -N

PRI AR 7 2K PE 4 N ONHY - N NOs - N,
AHLN Fri AR e T (R 4) 85 TR

BUBE BAHE Jr 2K PE 4 N B e HE AR IS 9 R
4d WA LT (£ 4), HHEREFF AT 3. 10 g - kg ™!
FFE10.67 g kg!, BT 2.4 F52, 2 28 d Bk
B K 13, 14 g - kg™ BififG —H N R, BIHEAE 70 d 45
WO, [ R HENE R K- (2. 40 g - kg ') o T UHETT 5K
KA N SR e nr 4 d R 2JR LT, i 3E R )
3.10g - kg ' FFFE 12.27 g - kg™', BT T 2.95 1%,
E 14 dBHAEIRR, SRk 16.53 g - kg ' b5 —H
TR, (HTR B OEE LLATUAR RRHENS , BIHENE 70 d S5 AT
HNT1.79¢ kg™,

IKEEPENHS - N & sAERT 7 d WA BT (36
4), e HGE ST NS 7 d i, KIS TENHS - N ik
FEIE 1.5% , BifiJe PR HEAR 5 SIS PENHY - N &
PR T, B B HE KA PENHS - N 1Y)
P R R R A U, BIMEIE 70 d ZERAT, E R
H0.11 g+ kg™, A ZOKEEENHS - N 95
A 5.01 g kg '

IKEEPENOs - N & R HEARfS 28 d W#Et
TH(EE 4), 50565 28 d i, MUK B HE 7 KB PENOS -
(& aiks 4. 11 g - kg™', mESHE X5 5.69 ¢ -
kg !, Bt G — LT, 20EAC L5 SR, HURR BHHE K 75 1
NO; -N &N 0.77 g+ k™', T K IETE
NOs - N EHEANA 2. 12« kg™ '

KEVEA DL N (& WU B HELEHE N A 28 d Y
AR 4) FE 28 d A FIE K 5.60 ¢ - kg ' Bl
R, HERRZSRAT f ik 2.28 ¢ » kg5 3l AHEAKE
BHHLN & REMEER 56 d W—H FTF, &EoE
£8.58g kg !, 7TOd R 5.0l g« kg

I i) KRR KETEA LA IKIETEES R IR TR SR
/d HUBR FHAE i HLbK B HUBKEH R HLBK T
1 3.10(0.26)f  3.10(0.26)f  0.56(0.17)e  0.56(0.17)d  2.54(0.09)c  2.54(0.09)f  0.70(0.027)e 0.70(0.027)d
4 10.67(0.29)c  12.27(0.31)d  2.05(0.27)d  0.93(0.28)d  8.62(0.35)ab 11.34(0. 14)b  2.32(0.059)c 1.90(0.087)c
12.58(0.01)ab 16.53(0.34)a  2.46(0.42)d  1.16(0.35)d  10.12(0.36)a 15.37(0.67)a  3.36(0.111)b 2.63(0. 184)c
14 11.90(0.61)b 13.68(0.80)c  3.31(0.49)c  4.29(0.19)c  8.59(l.11)ab 9.38(0.78)c  2.27(0.069)c 3.47(0.374)b
28 13.14(0.58)a 15.04(0.33)b  5.60(0.09)a  7.34(0.46)b  7.54(0.49)b  7.71(0.59)d  4.11(0.418)a 5.69(0.117)a
42 7.87(0.20)d  13.34(0.12)ed  5.56(0.20)a  8.38(0.40)a  2.31(0.39)c  4.96(0.51)e 2. 06(0 175)c  2.61(0.249)c
56 4.71(0.17)e  12.18(0.34)d  4.26(0.13)b  8.58(0.34)a  0.45(0.05)d  3.61(0.24)ed  1.54(0.059)d 2.51(0.234)c
70 2.40(0.22)f  7.79(0.39)e  2.28(0.22)d  5.01(0.34)c  0.11(0.03)d  2.78(0.05)f 0. 77(0 074)e 2.12(0.341)c

TE - R 3 EIZ A B A8 5 W AR IR 22 | [6]— 1] A ) — 5 R R 22 5 A3 (P = 0. 05)
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Table 5 Changes of each soluble P during composting (mg * kg™')

oA T JE A K NSRRI E kR T prrT—
BRRE, HPNHS - N 28 TR NH, B HLT}BE@W;& iﬁ’(ﬁiﬁ)l wa;&)az& iﬁé(ﬁlﬁ m(z@af ﬁ’(ﬁlﬁ)b
I 483260 483(26)d 685 8(5 41521)b 415(21
S [13.14] o A B S}
FERAI 1 AR BN TS A, B 4 897(17)c  679(35)c  667(17)c  478(27)c  230(T)c  201(9)ed

W E s KIETENOs — N KA L 7 1142(36)b  822(42)c  899(83)b  626(46)c  243(40)b  196(4)cd
N B i 0T R 2 o T B A ) s i 14 1170(99)ab 1553(5)a  654(95)c  924(24)b  515(27)a 629(24)a

AT KA B N 4 B 28 1074(52)b 1637(96)a  686(74)c 1028(66)b  388(10)b  609(33)a
%:E%jﬁ{‘m :Jzﬁﬁ%%ﬁ RN 42 1345(32)a 1498(95)a 1 104(36)a 1270(76)a 241(11)c 228(19)c
MPEAIE S N ZR AR EE R o 56 1221(8)ab 1247(106)b  970(7)ab  1093(96)b  251(7)c 153(21)d
2.4 KintEe P.HYL P, PO -P 70 689(41)d  1108(15)b  564(34)c  927(32)b  125(16)d 181(17)cd

e FE K E R P AR
Tt G TREGGR 5) o For HUBRIHE 77 U
IRV A R & AR HE I AT 42 d AR BT, AR
42 d Bfik 1345 mg - kg ™' BSR4, EHEALZE SR
689 mg - kg5 IAME S AKIE R P IS EETE
HEACHT 28 d N BT, 28 d BF 1637 mg - kg™ !, FJS
R FEACLS RN E O 1108 mg - kg,

A HE 7 R AR R KA A HL PR R A
A 42d — A K,E 1270 mg * kg™, G T B ;{24
W R HE Ty HEAE A AL P & R s
JIEAS TR, 73 AR AT 42 d SRR BT

KEBEHPOI - P & ARSI S 1
B 7d W TFBEGR S)  BflfE BTt MU B HE 7 e HE e
14 d J5iki K (515 mg - kg™'), G063 TR
T3 7 S AEHEAE 28 d J5 AT 1R B3 T

R IR PR AR AR B R AL i
5 Wy IR 1 E P AS 1 BRI E R e 1, Sk o) i
b B RE RN, WS KEEsE S & BT, 43EY
AR 1L St L A A3 A 7 2B AR DR, U5 i R R

3 it

HERE S R A PLE A, A it PRI K 5247
TRBEAN LT, AU E MR, 2
R I T B A0 DR L HE B 3 B 1k R
RANK AT S AR AT BT 5 R R MU
i A KBRS KT PR I B e HE
NEATI b T RS AR R R, X R T,
JE H B R AL SR o i, HEAE Y S AR R B
Koo MRPEATIG 45 B, A 25 TR A0 3 BT s 1) g 3E AR 5
50 d 247, ORI BLRT, 5 N P K F240 & | DA
RO, FAL P K FRor o i, Ak M PR
L MAKEYE N SRS REE, REXEYD
T & FAR R AR AE AN R

T g R 3 REE V5L, #55 WEEE iR R 2, J—5 A R
FHEFREFAREE(P=0.05),
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