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Generation of Organic Solid Wastes

B FARAE YIRS KA H6~T1Lt

About 0.6~0.7 billion tons of stalks from different farm crops are produced.

BB S AR AR 0k 312414t (2005)

'(I'z%eogr)mual generation of livestock and poultry feces has arrived at 2.4 billion tons
REAEI V5 K AL B = A 759 £L1A 311360 /7t (2005)

The sludge generated annually from urban sewage treatment has reached 13.60
million tons (2005).

T R 3 i g 37 3 1) 7= A I8 1) 1.56/2,4(2005)

The generation of municipal refuse has amounted to 0.156 billion tons (2005).
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proaches of Organic Solid Waste Treatment and

Utilization

LA RN 15 1. 7%8122%, AR BHAEBRRIE AN 7E H IR) B8 4

70 ] 5 45%M117%,  FlRII17%1E A Shi) tal k)
Stalks of Farm Crops: The stalks directly returned to field and used as manure have accounted
for 1.7% and 22%, respectively, while used by farmers as fuel or directly burned in field have
occupied 45% and 17% separately, and the remaining 17% is used as feed for livestock.

KLI80% ) 7 & M i Ll APl B BRI b 25, A 17%0) & &5 258
R EBMALE, A KL23%0 & & 250 T 7 HEAL AL 2
Livestock and Poultry Feces: Approximately 80% of the livestock and poultry excreta is
directly discharged into environment without treatment, while 17% is directly used by farmers
as manure, and only about 3% is treated with composting practice.

KA A4.8% /NN, X H P H60%% A4 TA B HEARM; 31%H)

VUM 13 7% B A T AT AL 3, oAb i AL 305 2 5 10%
Sludge: About 44.8% is used as fertilizers for agricultural purposes, of which 60% is directly
applied for farming purposes without any treatment, 31% is landfilled, , 13.7% is not treated at
all, while the other approaches of treatment has taken up 10%
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Part I.: Composting Foundation
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Meaning of Composting Practice

HERE, SRR N TSN, 207K CINECANIE MSAT B 1 4 A=)
RIEVEN, B RFTANEA LR R . B HECLE AR, YL HA
R IR AR A € W S SE i o, FLHENE P~ i AN IR, AN S 2R B
T, M HIGRTGHE, ALV ERRAE, 2R R A I R R AL
iy
Composting practice indicates a process under manual control to transform waste
organic matters into manure through fermentation of microorganisms under certain
moisture, C/N ratio, and ventilation conditions. Through composting process,
organic matters are turned around from an unstable status into humus substances in
stable status, with composted products through the process not containing
pathogenic bacteria and weed seeds, as well as being free from odor and flies, able
to be safely processed and stored, as a good soil improver and organic fertilizer



Basic Composting Principle

The Composting Process

EZZ-

Water Heat Manure Mineral Water Microorganisms Raw Materials

Organic Matters Mineral Matters Water Microorganisms Composted Products
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Factors Affecting Composting Progress

« C/NLt C/N Ratio
ViR F/K 43 Temperature and Moisture
pH/{E pH Value

/_

AV BN Intake of Oxygen

=W 7] Biocontrol Bacterial Agent




Evaluatior for I\/Iaturlty of Compost
PIEEFEbr: W, Bit. AR

Physical Indicators: Temperature, Color, and
Smell

fbegdabs: AP NH, N, CINZESE

Chemical Indicators: Organic Matters, NH4+-
N, and C/N, etc

"E RS G

Biological Indicator: Growth Index (Gl)
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Part I1: Composting Processes
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Types of Main Composting Processes

o fEZEHEAE Traditional Composting
Approach

o 25X HENEWindrow Composting
System

o X HEAETrough Composting System
o [%iE X HEETunnel Composting System



e GrHEAL
Traditional Composting Approach

o KREBHAEYNCH P LT, AT EHENCYPE LRI HENT A1 1) HE
KT HATZT AAERRE S —E L, F e i e M X
AT %

* One of the main approaches for farmers to self make organic
manure, a waterlogging way for composting pile in which
composting material ratio and composting conditions are not
considered, and this pattern still takes up certain percentage
currently in rural areas, and is yet being used more frequently in
vegetable growing areas.



S CHENL
Windrow Composting System

A [ HEE AR FH B A 22 11— o7 30

A more often used way by composting enterprises in China

FORZE e FEERIAERIME b, N TR HE BlE A Uk o

Technical differences are mainly represented in terms of pile turning by
manual pile turning or mechanical pile turning.

T BRI by S BN A B 2
Mainly refuses or feces of livestock and poultry are treated.



£ R EEWIindrow Fermentation
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Pile Turning Machine of Windrow Composting System
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& Windrow
£ Composting
B System
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Trough Composting System

FEAHENE R g0 2 b B H AR B B s i) —Fp 7 2

Trough composting system is one of the most popular approaches currently adopted
in China

g —ftom~oem, KRS, EREPI A BB, P LR
FHHENL ] LAAERE RSN it

The widths of trough are generally 2m~6m, with varied lengths. Rails are set on
the wall on both sides of the trough, with pile turning machine placed on the
railway. The pile-turning machine is able for movement and agitation on the
railway.

FHENLAT UL BBEa. BEARGSE JURPRAY, JEAC Bl P i

Pile turning machines are in several types including in teeth form, spiral type, and
chain plate form, and all are basically homemade.

Pl S HE AR R I AE A P A T B y5 e il & & 2EfE

Mainly sludge and feces of livestock and poultry are treated in trough composting
systems
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Trough Fermentation
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Pile Turning
Machine of Trough

Composting System
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iz i ACHE T
Tunnel Composting System

il TCHE L R G002 e DY HEIE &R Ge i — A
Tunnel composting system Is one type in the reactor
composting system

FEAEDIRNH Bz (s JbatrE = HERL)
It is more often applied to refuses (e.g. Beljing
Nangong Composting Plant)
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Shijiazhuang Waste Treatment Plant




JU 1 4 BH Bz S HEAE)
Slchuan Mlanyang Waste Compostlng Plant
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Part I11: Manufacture of Composting Reactors
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Designing Guidelines for Composting Reactors

HENE R 48 HH— > A Bt A

JL

MR RS, K

Pp i 5 U AR, DO s R a2 R 4R
PR GE N RS 2R e A Els Tl R 4

The composting system Is composed of one
fermentation tank and four ancillary systems.
The fermentation tank is in a horizontal
cylindrical shape, and the four ancillary systems
are ventilation system, agitation system, time
control system, and data monitoring system.
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Time Relay
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Design of Ventilation System

Pl

18 X [ 52 £ 55 :Determination of ventilation quantity includes:

(1) 4 W T it 38 X Q, Ventilation quantity Q, required for reaction
of oxygen supply

(2) EBR/K% BT s 18 X = Q, Ventilation quantity Q, required for
dehydration

(3) ﬂﬁ(?ﬂﬁﬁﬁﬁi_ﬂng Ventilation quantity Q, required for heat radiation
(4) SEPBril X mEQ=1.1* ( Q, + Q,+ Q,) Actual ventilation quantity
Q=1.1* (Q;+Qy*+Qy)

R 4 52 Determination of Wind Pressure:
HEAR I IS IR AR, FFLI R Dk 2/, THE

Calculated according to the summation of pressure loss with pile and the
pressure loss with aid duct and perforation



W RS vt
Design of Agitator System

WHEARG AR HNL. BN, SRR, BEFER, BRRIL6 S, SREE
B AAESE R b, BRI AR, R A60° Pt
3rad/min.

Agitator System includes motor, speed reducer, agitator shaft, and agitator
paddles (6 in total) distributed at equidistance on the agitator shaft, with
respective neighboring agitator paddles in a 60° included angle, and the
agitator rotational speed is 3rad/min.



BXAERRE
Determination of VVentilation Scheme
HENE SZB0 AR BIESE e e B v kAT, RS W I 4s K

Composting experiment was performed in the device whose fabrication had been
completed, and the raw materials were excrement of chicken and sawdust.

AR 7 Bacterial agent not inoculated

REERHE S I I17d, M20074ELHAHBILAL19H . AL AR AT RAE G A4 TR
FrorHT.  The pile composting cycle for the treatment was 17d, from Jan. 1 to Jan. 19,
2007. Biochemical indicators were not analyzed after sampling in this experiment.

M52 38454 : The Indicators for determination included:

(L) WEENE: eSS, HEHEFEPT-100, 55 Temperature Determination:

Temperature sensor, temperature thermal resistance PT-100, Five Pieces

(3) JKIME: IKpARE:, HTllE +38/K 73 JFDR-406, —M4R%t, w] LAMTS

A FLAC I HEREA LK ML, o il s HEAR A K 0, R HENEAE SR, TN
Femh, AL R astm AHEAEREH, 457K {H . Moisture Determination: Moisture
sensor, used to determine FDR-406 of soil moisture, with three feelers, able to
determine the moisture value of the composting material in the areas of pigeonholes.
Composting samples were to be taken out and placed into beaker, and the sensor was
to be inserted into the compost sample, to get the moisture value if it was required to
measure the internal moisture value of piles.
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Vi BE ) AR A R
Temperature Changing Process
Temperature/’C Time/d
Temperature Measurement Points 1 2 3

Outside Temperature
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Change in Oxygen Consumption Rate
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7 9 11 13 15 17
HEAE R TR] CdD

HENE R 56 — RABREZIA B | e fl, JCINTER AL FI55°C, Few
The speed rate of oxygen consumption reached the highest value on the 2nd
day of composting experiment, and at this point temperature had arrived at
55°C and oxygen was largely consumed.

Rate of Oxygen Consumption (%/min) Composting Time (d)



AN IR HENER T B X5 1E 5
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Variations in Oxygen Concentration
after Ventilation Stopped

at Different Composting Stages

Rate(%/min) Time/min
A: THEMYEL, HEEZE1d  B-D: milMYEL HEAEEE2, 8, 9K
E: FREPTE, HENEZE17d
A: Heating-up Stage, 1st Day of Composting Treatment B-D: High-temperature Stage,
2nd, 8th, and 9th Days of Composting Treatment E: Cooling-down Stage: 17th Day of
Composting Treatment
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Oxygen Concentration/% Time/h 1st and 2nd Days of Composting Treatment

—e— HEAMZE5d

AN IR HEE R B SRR BE 1 32 22 AR A
Continuous Changes in Oxygen
Concentration at Respective
N Composting States

Oxygen Concentration/% Time/h 5th Day of
Composting Treatment
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5 AT 2k TR CRLEE IS 355°C LRI
KXAHLITLh, {55min; il XALIT30min,
f5=5min; PRI 1h, {55min.
Ventilation scheme was determined at heating-
up stage (before temperature reached 55C), for
blower fan to run for 1h and to stop for 5min,
while at the high-temperature, for blower fan to
run for 30min and to stop for 5min, and at the
cooling-down stage, for blower fan to run for 1h
and to stop for 5min.
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As-built Drawing for Composting Reactor Tank
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Control System of Composting Reactor
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Part 1V: Field Composting Application




Experiment Location: Quzhou Experimental Station of China Agricultural
University (1993-2005)

AR S KR A =, Bl IR Al = B AE ) AP FEACHH ]

Test Soil: The fertility levels of the improved salinized fluvo-aquic soil and
the foundation soil in the experiment field were basically the same.

T o) 5 - A /N FE - B R OK — 4 P A
Cropping system: Winter Wheat — Summer Corn in one-year two-maturity
system



B Bt
Design of Experiment

g6 ML, PR YL
Totally 6 treatments were designed for the experiment, and the amounts of applied fertilizer for
crops for each quarter in past years were referred to:
o ACH 1. FADUVEYHENE 15t
o Treatment 1. 15t bio compost per ha
o AbF 2. FEAUUESHENL 15t;
o Treatment 2: 15t traditional compost per ha
o SbFE 3. FEAUUEYHENL 7.5t
e Treatment 3: 7.5t bio Compost per ha
o I 4. FEAUESHENL 7.5t
o Treatment 4. 7.5t traditional compost per ha
o KbEE5: b —RTIL;
o Treatment 5. General local fertilization
e CK: ANifif)lE; Check: Not fertilized
HEHES], BEHLX 4], =FEH, DX 10.5mX3m, Wiz s K9 —F

Field Arrangement: Random blocks in three replications over a plot area 10.5m x 3m, aII
managed in a unified manner according to local level



g 45 R
Experiment Results

o + IV M TiSoil Physical and Chemical
Characters

o TAEMEARIA . PR A A
Microorganism Growth Environment,
Population Number, and Microorganism
Activity

o I EES0il Environment

« YEWIIIF== Crop Yield

o EH) N5 Crop Quality
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Solil Physical and Chemical Characters

PEEATK 56 A0 ] 4 - pHAE

pH value of salinized fluvo-aquic brown soil was reduced.

o TR, e R EAALRE, B HIESR S E

Volume weight of soil was improved, total porosity of soil was increased, and total
salt content of soil was reduced.

I E IR S = &N, 2P, N TIBEESE s el ERS
Soil contents of organic matters, total N, and total P were significantly increased,

and at the same time the quick-result nutrient contents of soil were evidently
enhanced as well.



T BT

Microorganism Community

35 A TR A S AL PR EE X R0 )R HY 108% 96%. 76%. 55%. 6%

Numbers of soil bacteria in different treatments were respectively higher than the
check by 108%, 96%, 76%, 55%, and 6%.

TR B AR B S LEX I (CKO =H193%. 60%. 80%. 46%. 20%

Ray fungi of soil for different treatments were respectively high than the check (CK)
by 93%, 60%, 80%, 46%, and 20%.

LR RN A AL B A i LG B s HE125% . 180%. 88%. 81%. 14%

The performances of soil fungi in different treatments were high than the check by
125%, 180%, 885, 81%, and 14%, respectively.



SE: £78"
IR ST

Soil Environment

T3 AV AV RG] | 09 R Y DA AR A HE A A P e v

The soll biological diversities including the densities of earthworms and
acarids with bio composting treatments were the highest.

TEREAN AT W AE W) HERE b P - TR 2 H 13 % i LU AR Se HENEAIR

The average number of ray fungi in the whole growth duration in bio

composting treatments was lower than that in traditional composting
treatment.

i%%%ﬁm%ﬂ%%%ﬁT,%%%%ﬁ%%ﬁ%%ﬁﬁ%%ﬁ%@%%

5 o

Under the condition when same amounts of organic fertilizers were applied,
the number of protozoans in bio composting treatments was more abundant
than that in the traditional composting treatment.
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Crop Yield

+§E§K Al AEAL B - S R B, ARV P iR m R 2, SR, 1
HE D\o

The yield results of different fertilizing treatments in 10 years have indicated that the yield
increase for bio composting treatments was the highest, that for traditional composting
treatment was the second, and that for chemical fertilizers was inferior.

BEAUUE15000kg = HEAL CARTE 1) BUMERIZOR Sl CRELETHE ORI P MURR A 7K
S, Y HPE 16779.7kg, FURFRE

The functional effect with fertilization of 15000kg bio component (Treatment 1) per hectare
was the best, and the level of per-mu yield of 1000kg had been maintained successively for 7
years, with an average annual unit production of 16779.7kg, typical of stable effect.

155 B 15000K g 2= 490 HE AL (1 13 41 4F 14 B e S B AR i MR (ABIE2) | R U1
YRR (AEBE3) | ABAR (Ab3E4) J338579.2%. 15.5%. 34.8%.

The average annual unit productions in past years with fertilization of 15000kg bio compost
per hectare were respectively increased by 9.2%, 15.5%, and 34.8% as compared with the
same applied amount of traditional compost (Treatment 2), the halved application of bio
compost (Treatment 3), and the application of chemical fertilizer (Treatment 4).




YEY) i it
Crop Quality

PN R HENE AL B R RDR 2 3 2 2 AL T B i Y, BE 2 Bt 15000kg 7E
PIHENE AL B 1) /N2 F PR B 5 5 B OSSR Ge HE T L Tt A = 3 1) AR ) HERE
PRHE X5 R 5 5.5%. 4.9%. 10.4%. 19.9%;

The grain crude protein contents of two bio compost treatments were the highest
among respective treatments, and the wheat grain crude protein content for the bio
compost treatment with fertilization of 15000kg per ha was increased by 5.5%,
4.8%, 10.4%, and 19.9%, respectively, comparing those with same applied amount
of traditional compost, halved application of bio compost, applied with chemical
fertilizer, and the check.

B A Bt 15000kg A= 40 38 HE AL 2 (1) 52 FOKFFRiAH 2 & s EE A EAT Ge HENE . it
NEEE R AR HENE . LIS X HRAL IR 79 50l $2 513.7%. 2.1%. 10.4%. 21.3%.
The summer corn grain crude protein content for the bio compost treatment with
fertilization of 15000kg per ha was increased by 3.7%, 2.1%, 10.4%, and 21.3%,
respectively against those with same applied amount of traditional compost, halved
application of bio compost, applied with chemical fertilizer, and the check.
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Summary

PR AR T A BLE R B A A USRS UL, LR AT AL B i SR
TS RIME I N SRR — RS F S T A, Ittt CUTF IR BT AL M I
BIRB AT T A2 AR AT IE 7 165 £ 42 2 B e M b 8 s 9 00 2 = A A LR
Tk R b W% REYERISE B A A S R T R BRI L o AT

RIRA DA DL LU R AR AR $2 i i M A P BOR AT 7 ZER AN K BT 9T

A general basic background information about generation, treatment, and utilization
of organic solid wastes, as well as some research work on principles and processes
for compost treatment, together with manufacture of compost reactors in China has
been described, and thereupon a further description about the long-term
experiments that have been carried out on application of biochemical compost has
been given in this presentation, to prove that the technical approach of compost
application combined with production of biological organic fertilizers through
compound microorganism treatment of wastes is advisable with regard to
Improvement of soil, recovery of biochemical diversity, and increase in
productivity of farmland eco-systems. However, massive research on functional
mechanisms of related microorganisms and on how to improve such functional
effects needs to be further intensified.






	Slide Number 1
	主要内容�Main Contents
	有机固体废弃物产生量�Generation of Organic Solid Wastes
	有机固体废弃物处理利用方式�Approaches of Organic Solid Waste Treatment and Utilization
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	堆肥含义�Meaning of Composting Practice
	堆肥基本原理�Basic Composting Principle
	影响堆肥进程的因素�Factors Affecting Composting Progress
	堆肥腐熟度评价�Evaluation for Maturity of Compost
	第二部分：堆肥工艺�Part II: Composting Processes
	Slide Number 14
	传统堆肥�Traditional Composting Approach
	条垛式堆肥�Windrow Composting System
	Slide Number 17
	Slide Number 18
	Slide Number 19
	槽式堆肥�Trough Composting System
	Slide Number 21
	Slide Number 22
	Slide Number 23
	隧道式堆肥 �Tunnel Composting System
	Slide Number 25
	石家庄垃圾处理厂�Shijiazhuang Waste Treatment Plant
	四川绵阳垃圾堆肥厂�Sichuan Mianyang Waste Composting Plant
	第三部分:堆肥反应器研制�Part III: Manufacture of Composting Reactors
	Slide Number 29
	Slide Number 30
	  通风系统的设计�Design of Ventilation System
	  搅拌系统的设计�Design of Agitator System
	通风方案的确定�Determination of Ventilation Scheme
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	  小结
	堆肥反应器罐体实图�As-built Drawing for Composting Reactor Tank
	堆肥反应器控制系统�Control System of Composting Reactor
	第四部分:堆肥田间应用�Part IV: Field Composting Application 
	Slide Number 43
	试验设计�Design of Experiment
	试验结果�Experiment Results
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	作物品质�Crop Quality
	总     结�Summary
	Slide Number 53

