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Abstract:

In acoordance w ith the characteristics of avine manuredischarging way and the property of swvine

w astew ater on intensive scaled sv ine fam s in China, a nev technology of svinew astew ater treatment and sv ine

manure fementation to produce organic fertilizer was presented This technology includes cleaning manure by

manpow er, olid2iquid sgarator+ sedimentation basin+ U pperZlow A naerobic Sewage Bed (UA B) + BR+

aguatic plant pond The project practice of svinew astew ater treatment in Shanghai Jiading B reeder Fam show ed

that the nev technology could save 35% of the project investment, 65% of the operating electricity chargesw ith

good direct econom ic benefit, on condition of guaranteeing the prerequisites that the discharged sv inew astew ater

reached the state standard allZsidedly and sv inemanurew as pollutionlessly treated

Key words swvinemanure treatment; lid2iquid separation; sedimentation; anaerobic digester; aerobic digester;

pile fementation
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Now, the svine manure of most large2scale
svine fams in China is not effectively treated,
w hich seriously polluted surrounding environrmen2
ts This situation has not only restricted the
sustainable development of agriculture, but al®
done ham to the health of people It is high time
that the avine manure and w astew ater should be
treated comprehensively before discharging into

environment

1 The Presnt Situation of SwineM anure
Treatment on Large-Scale Swine Farm in
China

At present, there are mainly the follow ing
waysof svinemanure treatment
11 Cleaning Away SwineM anure by M anpower

Sv ine manure is cleaned avay by manpow er
onmost snall svine fam s in China, anongw hich
large parts of fresh manure are gpplied in fam land
as fertilizer, and sw ine w astew ater is carried into
sv inew aste slurry digesters for smple treatment
The COD of the discharged slurry in thisway is
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about 4500 mgL and seriously exceeds the

standard, w hich seriously pollutes the surrounding

environrments

1 2 Ecological Cycle Treatment of SwineM anure
Thew ay of emnlogical cycle treatment of sv ine

manurew as adopted by some rural svine fam s as

shown in Fig 1

|Biogas cupboard |.._§| Use for resident cooking I

|Swine house H Swine manure collecting pool I—p{ Anaerobic digesters |

| Liguid fertilizer for farmland (vegetable ficid) I

|Swine manure cleaning by manpower, |->| Fresh manure piles HOrganic fenilizerl

Fig 1 Eoological cycle treatment of svinemanure

Thiskind of ecological circulatory treatment is
better undoubtedly,
environmental pollution is eliminated, but certain

because not only
economic benefits are alo obtained How ever,
because of the larger raising scale of svine fams,
the total manure discharging amount does not
alw ays match with around fam land area and the
digestive ability of crops M oreover, the volume of
w ater and fertilizer demand of crops in different
grow th periods is not identical Thus, some s ine
manure can not be digested and absorbed by crops
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mmediately, which causes serious pollution of
underground w ater.
1 3 FreshWater Flush to Remove SwineM anure
A fev large2scale svine fams goply fresh2
w ater flush to renove sv inemanure Since there is
no plenty of famland (vegetable land) to
accommodate the savage from awine faims, the
following treatment technology is
adopted as Fig 2

[ Solid manure as fertilizer |

nomally

[Sewage from swine houses |-»[ Solid-liquid separator |-#-[Regulation pool |

[ Discharging |« Fish pond (pond of aquatic plants) J¢——[Anaerobic pool]

Fig 2 Removing svinemanure by fresh2v ater flush

The discharged w ater of thiskind of treatment
way nomally can reach the national secondary
standard of savage emissions of domestic animal
and poultry. There still exist the following
problem s because of the lack of systematical and
thorough research on the manure treatment
technology of svine fams

1) Project investment is large The total
project investment of manure treatment on a s ine
fam w ith an annual output of 10 thousand sw ines
reaches 1 million Yuan

2) Because the area of fish pond (the pond of
water plant) is large, the fish raising is al®
affected by the clmate, it isdifficult to popularize
this technology on a large scale For instance, a
sv inew aste treatment project of a sv ine fam w ith
20 thousand pigs in Shenzhen, has 7 000 m? of
w ater plant pond and 132 000 m? of fish ponds

3) The direct economic benefits are poor
comparatively. The selling price is low because of
the fav contentsof active ingredientN, P and K in
the 0lid manure residue

This show s that now themanure treatment on
a largeZ2scale svine fam has not been slved yet
Except for properly regulating and controlling the
raising scale and sw ine w aste discharging capacity
in the ecological cycle treatment of swvine w aste,
the key to most manure treatment ways on s ine
fams is the mprovement of the technology of

manure and w astew ater treatment

2 Resaarch on the Technology of Swine
Manure Treatment on Large-Scale Swine
Farms

The research on the property and the w ater
quality of the entire manuredischarging system
was carried out and a nev technology of swine
manure treatment w as put forward s as to reach
savage emission standard, to save project
investment and operation cost and to raise the
direct economic benefits of the project
substantially.

21 Reducing the Total Amount of Manure
D ischarging Fran theM anureD ischargingM eans
of the Swine Farm s

In accordance with the investigation of each
region of Sichuan, Hubei, Guangdong, Shanghai
and Beijing, the daily svine manuredischarging
amount of a svine faim w ith an annual output of
10 thousand awv ines is as follow s

150 200m°® d by the method of fresh water
flush to clean avay svinewaste 100 120 m°® d
by avine manure cleaning by waking in w ater,
50 60 m®d by swine manure cleaning by
m anpow er.

It can be seen from this that thew ay of svine
manure cleaning by manpow er can reduce the total
anount of svinew aste dischargingby 1 2 2 3 in
comparionw ith theother twow ays in the light of
Chinese national conditions Thiswill lay a solid
foundation for reducing project investment and
operation oost greatly, making good organic
If the

rain and sv ine sav age can be separatedwell, some

fertilizer and increasing economic benefits

unnecessary operation cost and construction scale
can be reduced, whichw ill be* half thework w ith
double results”.
2 2 Strengthening Firmly the Effect of Solid-
L iquid Separation

Plenty of experments showed that the
sediment property of the savage of svine fam is
very good, 0 it should be fully used
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1) Allocation of suitable wlid2iquid
separators

The distribution of the particle size of fresh
svinemanurew as surveyed (see Tab 1), and the
results showed that the particle size of swvine
manure is bigger, screeningw ith 40 screen meshes

can remove 82% of the pellet of the svinemanure
Tab 1 M easurenent of the particle size of swinemanure

The nunber of screen eye hole mesh 20 40 80 100
Q9 Q45 Q18 Q15
73 42 4351 512 Q 82
52 3018 355 Q57

Screen hole diameter (gap) mm
Particlew eight on the sifter g
Particle size distribution percentage %
The accunulated particle size

52 8285 86 4 86 97
distribution percentage %

The® oblique board sift + extrusion” type
lid2iquid separator we chosen is a kind of cheap
and effective equipment The moisture content of
separated dregs can fall to 60% 65%, which is
helpful for the pile composting

2) Setting up sedimentation basin

The awine wastew ater after screening was
undergone sedimentation experiment, the results
are asfollowsin Tab 2

Tab 2 Exper mental resultsof ssdimentation of

swine wastewater after screening

FiveXay

. ) The . Volatilit
biological & Sugpension I I.y
cheamical oxygen fotal olid suspension
YO glids olid
mHlenflnn
Original waste 5050 17640 18230 14300
water mg- L
ted
Separal . 6682 8064 7260 5370
water mg- L
i fl
Sedment effluent 3066 4070 1600 1260
mg- L
Rate of sediment 54 295 80 76 5
excluding %
Total excluding 80 77 o1 o1

rate %

note The original dung w ater are fresh dung w ater; the separated
water is the dung w ater after screening by the screenw ith 60 screen
meshes The sediment was tested with sediment column, and the
sediment time is 15 minutes

The test results showed that the sugpension
wlids and COD can be renoved by 90% and 80%
regectively after being separated by wlid2iquid
sedimentation

between the

separator and 15 minutes

A Ithough there exists the error

expermental production
values, the good sediment property of dung w ater
(egecially fresh svine wastewater) is affimed

A fter the greater lidsw ere reanoved w hen swv ine
going through the wlid2iquid
separator, the avine manurew ater undemw ent the
sedimentation of the sedimentation basin, w hich

results and practical

w aste w ater

can not only discharge the snall s ine sludgew ith
high fertility as fertilizer, but al®o can reduce the
organic load of later biological equipment greatly.
A Il those created a good condition for using high2
efficiency anaerobic equipment
2 3 Selecting Advanced and Reliable New-Type
Anaerobic Digester Proved by Practical
Application

So far, this kind of newv anaerobic digestion
installation includesU pperZlow A naerobic Sawv age
Bed (UASB), Anaerobic Filter (AF) and UBF
(UASB + AF). The practice showed that the
running effects of AF and UBF installation w ere
2 years, because of

the digestion surface

very good, but after 1
in the bed,
becane less and less rapidly, thus, the anaerobic

coagulation
digestion efficiency drops, and this coagulation
phenomena was hard to be repaired and made
damage to pool body. So, the selection of UA B
installation is the best choice, which saves
investment comparatively (save plenty of packing
m aterial supporting
frane); The excluding rate of organic matter can
reach over 80%, matching with UBF and AF
How ever, it is required that the technical level of
its design and adjustment is higher.
2 4 Selecting Reasonable Aerobic Facility Accor-
ding to the Condition on-the-Spot

In the light of the analysis of sawage w ater
quality from pig fatms, the anmonia nitrogen
(NHsN) content in rav saw agew ater is as high as
500mg L. A fter passing through the technologies
of wlid2iquid separation and anaerobic digestion,
the savage NH3:N oontent is still higher than the

and maintenance cost of

national sav age emission secondary standard in the
poultry and domestic animal breeding industry
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(existing). How to select reasonable aerobic
facility according to the condition onZthe2pot is
also a difficult technical problen. Our practical
consideration is asfollow s

1) If avine fams have enough w ater surface
(or ground) aswell as higher temperature in most
time of w inter, thew ater surface (ground) should
be fully used to make the pond of aquatic plants
The gecial function of aquatic plants (such as
water hyacinth) should be fully used for the
adrption of NH3:N to make emissionw ater reach
the standard allZsidedly, w hich is the best scheme

2) If svine famsdon’t have the above ment2
ioned condition, the aerobic pool should be added
for conducting forced aerobic measures T here are
various aerobic technologies The SBR aerobic
installation should be adopted which can save
electricity and has good effect of renoving nitrogen
and phosphorus acocording to the water quality of
pig house sav age, and the pond of aquatic plants
with certain areas should be arranged (using
smple greenhouse to keep wam for lower
temperature areas). W ith this kind of combination
facility, it can be ensured that sawage amission
reaches the standard allZsidedly and w ater surface
can be eoconomized, which
accommodation of this technology to the north

areas of China

can extend the

3 TheWay to Raise the D irect Econam ic
Benefits of the Project of Swine Farm
Sewage Treatment

Because of the lower economic benefits of
sv ine farm and greater investment of v ine saw age
treatment project, besides reducing operation cost
and the investment of project, great efforts should
bemade to raise the direct econom ic benefits 0 as
to ensure that the project can be run for a long
period and the svine fam can make profits
3 1 Adopt Technology of Reusing Flushed W ater

In general, egecially for the large2scale sv ine
fam s that are short of water, it isvery helpful to

adopt the technology of returning to use the

flushed water, which can realize zero emission
The changeover cost of pig fam flushedw ater pipe
can be returned generally in 1 2 years Its ocial
and econom ic benefits are desirable
3 2 Adopt Power Generation Technology W ith
Biogas

It is desirable to generate power by using
mixed burning unit to burn oil and biogas in the
areas with high electrical price This power
generation set is reequiped with diesel oil, by
w hich the oilZsaving rate can reach 80%. W hen
biogas is not enough, diesel oil can be used to
generate electricity. The surplus hot water of
generation set can be added to wam up the
anaerobic digester, which is helpful for anaerobic
fementation T he reequiped oilZgasm ixed burning
pow er generation set is reliable to operate and long
in service life, which can satisfy the norm pow er
consumption of svine fam and sawv age treatment
factory (illumination and w ater supply).
the Treatment of Swine
M anure (dregs) to Produce Organic Fertilizer by
Using Pile Fermentation Technology

33 Suggestion on

In the swvine fam of manureZleaning by
after
separated manure dregs,

fresh manure and
efficient
bacteria for pile fementation are utilized to

m anpow er, mixing

biological
produce organic fertilizer or bait, which will

produce considerable economic benefits In

general, a fam with 10 thousand swine can
produce 800 t of organic fertilizer in a year, and
the returned profits can reach 240 thousand Y uan
The investment is gnall and the effect is good by
using this kind of treatment technology. At
present, the bacteria thatwe screened can shorten

the time of pile fementation to 10 days

4 A New Technology of SwineW astewater
Treatment on a Farm

In accordancew ith our experimental research,
a nev technology of swine wastew ater treatment
on a largeZscale fam is shown in Fig 3
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[Flushed water from swine house}-»{Grid }-»[ Water reserving pool |
A

v
[Solid-Tiquid separator [Fresh +additive]

Water storing pool| [Sedimentation basinH»[Drying site}»{Blending |«[Bacteria|
(or boiler) 4
[power fon] [Acid regulating pool || [Thermal pile fermentation]

v ¥
Sterilized pool] [Gas box4{UASB anaerobic pool]| [Blending|«——Additive]
i —

Perobic digestion pool(SBR)]é'——' [Packing & maturity |

v i v v
[Emission | «— [Aquatic plant pond}«---i [Powder material (bait or fertilizer)|

Fig 3 New technology of svinew astew ater treatment
on intensive scaled svine fams

5 Conclusions

1) The s inew astew ater discharging capacity
should be reduced as little as possible for the
new ly2uilt svine fam s and partiallyZrebuilt sv ine
fams Oneway is to clean avine manure chiefly
by manpow er and secondarily by flushing manure,
w hich can not only reduce the project investment
for savage and operation
considerably, but also can increase the output and

treatment costs
mprove the quality of the organic fertilizer On
the other hand, the separation of av ine sew age and
rainw ater can reduce the rainw ater to mix

2) The reequipment with the sedimentation
basin in the preZreatment stage is the key to the
nev technology.

3) The application of BR technology and
installation according to local conditions deployed
the aquatic plant pond w ith certain areas, can not

BR+ ()
: (
35% 65% ,

only ensure that savage amnission reaches the
standard allZsidedly, but alo can reduce ecific
pow er consumption

4) Adopting as far as possible the technical
measures that can raise project econom ic benefits,
0 as to ensure that the project can be operated
stably for a long period, and that it is helpful for
investment return

5) The nev technology has the characteristics
of sipleoperation, invesimentZsaving, convenie2
nt maintenance and repair and higher economic
benefits The project practice of svinew astew ater
treatment in Shanghai Jiading B reeder
show ed that the new technology can save 35% of

Fam

the project investment, and 65% of the operating
electricity charges with good direct economic

benefit in ocomparioon with the traditional
technology.
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