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Novel Resources Utilization Technique for Rural Domestic Refuse

QIU Cai-di', HE Ruo' » CHEN Song-mei’» LOU Bin', SHEN Dong-sheng'
(1. Department of Environmental Engineering, Zhejiang University, Hangzhou 310029, China; 2.Hangzhou Environmental Protection Co. Ltd. s
Hangzhou 310028, China)

Abstract: In order to speed up rural domestic refuse resources utilization, intermittent aeration and continuous aeration were applied to treat
rural domestic refuse after anaerobic fermentation. Three kinds of refuse were selected on base of fermentative ages i. e. three months, five
months and seven months. Results showed that aeration could remove water and organic materials of the refuse effectively. Points of view on
aeration, continuous aeration was better than intermittent aeration, and on the other side; water removal rate increased with ventilation and
decreased with fermentative age in the condition of intermittent aeration. On organic materials removal point, it was affected by fermentative age
significantly, i. e. increase of fermentative age could resulted in decrease in the removal efficiency. In conclusion, intermittent aeration of
0.06 m*/Cmin*m’ ) was considered to be feasible for treatment. The water removal efficiency of three months, five months and seven months
fermentative age refuse could be up to 49.1%, 45.3% and 44.0% > and organic compound removal efficiency was 41.9%, 24.8% and
13.1% > respectively, after intermittent aeration for 21 d. Moreover, concentrated effect was presented on major nutrient ingredients, such as
total nitrogen, phosphorus, and potassium during the aeration, which realized for resources utilization.
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Fig.1 Schematic diagram of two-phase bioreactor system
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Fig.2  Schematic diagram of the aeration experimental system
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Table 2 Physical and chemical properties of anaerobic fermentative waste

i SR IR
0 3 5 7

pH 7.1420.21 7.80+0.13 8.21+0.05 8.33+0.19 6.5~8.5
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Fig.3 Variation of water content in experimental groups
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Fig.4 Effects of aeration on water removal rate

76, B RS 3 A A B 5 A A B35 ok
RO B 2 28 e LR DR n R s BE A I S 1
s 37 AT WL 1 AL 80 A e e 8 = A T A
T2 B 7K 4392l
2.3 AW EBRACR
T A AR S 23 A DL AT A i
S, AN SRR R S AL
BRI, S B AR A W 03 vk A A Y A
AR R B AR ) DA WL A R AT T R AR

W, AN B ARAT LY, DR e B2 R AR WL & B AN IR R
B, ARG T = 400 B A 20 AN TR R, A7 AL TG 4 i ok
FEARLE KL 5 v LG e, PRAUK WS 3 /N b 1)
EE < 0.06 m’/Cmin*m’) 9 d J&, B3 A AL T M
36.5% %% 26.3%, LEBRF N 27.9%, < 21 d )5
B2 21.2%, 22 FR R mIA 41.9% i i Mg < B8 n ik
B AT WU B At 4 3 S B AL IR (]
BERARG W) 2 5RO WL 6. KL 6Cad ]
DUF 01 PRAUR IS 3 AN A BLIR T &, A LR 2



30 &

K

934

T LR
L R
MR @D m
WAN\M TS Ah\.ﬂA.H =32 SURERR
708 = o B0S =z s
—-
— R, | B R
m == .m o v
g = = s B S = = e
< N = — = —
Y == s M ==z s
%. T o RRRRRRRRR| < I 3 RRRRRRARAR
(=} | & hﬁu = I -
e o G RAAAA A o R
W = sl £ = s
= — e —
= “Nuu§\. .‘“ﬁ rorrr R A A A G A A
o RRRRARRRRR e SRR
. a— - —
I A, s AT
I RRRSSRRRRR T - SSSRRRRRRRR
- — e— - — =
] B
; ; ; ; ; : h ; : ; n z
v (=3 wy wy (=3 v Lal (=2 al (=3 v (=3 wy (=1
- < [ag} (o] (o'} — o < (2] o (2] (3} — —
%/ BEW 4 %/ Wl B4 B
= S HEETEEE
(o] o~
- AR 2 TR,
Mm@ m Y g ingiing S,
%) R ] i3
e 2 0E SIS .. BnoE Y |,
& - &
g o e m = ey
= B=
m Y ﬂm\ I
T o - 7724 “H T AR
o (=]
g o | 2 = s
S -—
e v o AR,
o 4 I RRRRRY
g . o oy ©
= F =
~
I
. Tl (=1
R
sl (=] vy (= el > wvy <
< < o0 I N Q — —
%/ % {0 B W W %/ GBS

1d

td

BIXAFNREL
Fig.5 Variations in the content of organic matter in each experimental group
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Table 3 Physical and chemical properties of fermentative waste after aeration

sl e B Sk pug:il Cd Hg Pb Cr As Hir 3Rk 7R
/H /g'kg’l /g'kg’l /g'kg’l /g'kg’l /g'kg’1 /g'kg’l /g'kg’l /g'kg’l 1%
— 3 4.42+0.26 1.87£0.05 10.2120.66 1.5120.14 3.15+0.19 57.32£3.21 59.54+5.17 20.62+1.43 31.7
0.03 1w/ miner®) 5 3.02+0.19 2.01£0.06 9.55+0.51 1.28+0.11 2.77+0.11 44.72+3.77 48.1124.93 16.45+1.02 25.9
7 2.57£0.16  2.16£0.07 9.07£0.47 1.21£0.09 2.55+0.14 36.07+3.03 44.98+3.80 14.05+1.12 24.8
— 3 4.98+0.13 2.37+0.11 10.93£0.92 1.9320.21 3.9420.24 62.61x4.25 77.04+5.66 26.31=1.11 37.2
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7 2.87+0.18 2.49£0.06 10.1320.52 1.3120.11 2.68+0.16 41.57+3.08 46.98+3.80 16.43=1.13 26.9
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