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» Measures for Management of Traditional Nutrients — Centralized
Control at Terminal of Sewage Treatment Plant
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y BIRIAE T AHEREENTRE, R T KERKMEE
» Nutrients pass through a diluting and re-enriching process, and a large
guantity of water and energy sources is wasted.

» FIRBRHTESRE (W, 8 MHEMKEETYR (W AEZE, PCB)
WEREERTRERE, ERABSEFRYELSTERABLR.

» The remaining sludge is limited and returned to farmland for high
concentrations of heavy metals (such as cadmium) and other toxic substances
(such as polychlorobiphenyl, PCB), so that the nitrogen, phosphorus, and
other nutrients become a rectilinear flow in society.

Nes: BRI EFYEEREMEABEIER T K
WFEEEI‘EJ EFRLIR, I EFLTIE
ERY Kk, BARAEE.

Brief Summary:
Traditional measures for nutrient management has given rise not only to serious

nutrient enrichment in water mass, but also to a loss of nutrients in soil, typical of
B an obvious malpractice.
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» Ecologic sanitation is a kind of sewage control and sanitary system typical of
sustainability both ecologically and economically — a sustainable closed-loop
system.
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» =ANEARRE N

» Three Fundamental Principles:

oBFlEER (RREFSRZEBERE)

o Prevention of Pollution (instead of harnessing after

contamination)

o {E R FN3E o= {k Sanitization of Excreta
oBRERIFEIAT R EE

o Application of Safe Products for Farming Purposes




» EFRTRVIBACTE / TEIAE R

)

e human society

Brand-new Matter Processing /Recycling Concept:

Starting from matter flow and energy flow, to propose for a sustainable grey water
management system adaptable to local conditions

AEFKFBRPHEDIESRIKES, FRTAEITHBELEFHR", M2
ERATRERF LA Bl R BRI A

To “reuse after recovery” the grey water and waste materials in the grey water as much as
possible rather than treating them as pollutants and “discharging” them after processing
by all means

BRI M5 R = IR SRR B, MBI TR ISR THR -
MNMBERAMEER %, REBN TR AENESEFNAHFESKEERS.

To process the waste materials from the sources where pollutants have been generated in a
matter cycling manner, to achieve a “zero discharge” of sewage in life

LT EFVEALHIPHBERL, R—WAUFENERYEELT

It is a sustainable management style of nutrients to realize a circulation flow of nutrients in



2. Examples of Ecosan System

2.EBDE ARG KA
SRS BRI

» Faeces Separated Ecosan System
» BSARAEZS AT
» Blogas-plant Ecosan System

y L E TS AT

» Biochemical Ecosan System




2.1 Urine Separation Ecosan System
2. 15k 57 @ B 75 ) P

» IBERSHNEITERILE, BRERSR
M —HE R

» Faeces are separately collected and

treated, as an improvement in traditional

dry latrines

y BRG] RESENESR. HRE. 12
RE . ZEE. M. SEE.

» Basic Structure: Urine diverting urinal,
urine discharge pipe, urine storage

container, excreta pipe, toilet pit, and vent

pipe, etc.




mHIARI B A FA AL, WS EHEFER;
Swedish Environmental Institute as the inventor, recommended by UN for

application
1997 F 2 EZEXBHSIHAPE, £ A SHEHHE;

Introduced by National Patriotic Public Health Campaign Committee into

China in 1997, and popularized in Guangxi, Jilin, and other places
2002t REATH MR RIBAFRSI B RER, £ER. BT REMIEN3NH EEIT
i

Introduced by Kunming Institute of Environmental Sciences in 2002, for pilot

tests in three villages including Chenggong, Jinning alongside Tianchi
RIS R300FFr, ATHAKXID, FARZMZ AR MATE®”,

More than 300 systems have bee built up at present, highly favored by masses,
and even called by some people as the “Toilet Revolution” in rural areas.



%1t E¥Design Principle
RIEA EMETHIESE, @it—NKRERFA—ANNMERR, XIMEB RS FUE;

According to the human posture for using toilet, a pit for excrement and a drop hole

for urine are designed, for urine to be naturally separated and collected

IMEBE—IRELMIXR—1A82, BHENQ;

Urine is to be conveyed to a container with sealed interface through a piece of
pipeline.

AEHANEGE, ADIFERES, BE"HE"BRTE, HKHR.

The excrement is covered by a little bit firewood ashes after it is entered into the pit,

to be dried through ventilation of “chimney” for grey water and odor to be discharged.

— N4 OZROMET, FEH—XKERER. It only takes one time for a toilet of a 4-

member family to clean out the excrement pit for half a year.

BEETIRIRAK, RAXRAREHE, AT ZBAFARIEE=. Excrements turn into natural

organic fertilizer through drying and dehydration, extensively applicable to farming

production.




» 1\&EBrief Summary

0 BAERST ASREBEAETATRGSREN, TRAEBERIKRE.
o To allow prevention of pollution to precede the combined expansion of pollution before

control, able to minimize treatment

0 FARBERS, IRRTRHEMIEER.

o It has represented an advanced sanitary concept though its technical content is not high.
o FERETH®ELE, FAFHITEELE.
o The excrement pit is built on the ground, free from need for antiseepage treatment

0 ZFEARENME, REWEEE EA, UREMRAZHEXEMEIEXGRES
BIFZR . This technique is highly adaptive, as a major technique to be promoted

currently, and it is also the fittest technique to improve the sanitary conditions in

underdeveloped regions.

o EE: BRLAEHNS, REKERER, HZERREZYEHE.
o Notice: User must update concept, to make a correct use of it as per requirements, and

to properly solve the problem with covering materials.




2.2 Biogas Plant Ecosan Toilet
2.2t E S pfy

» BBRMENFEEE—E, A, B, SEFLIHMOFNBSHRE X
&%
» Biogas plant is connected with toilets, for excreta of human, livestock, and

poultry to enter the biogas plant for anaerobic fermentation

» FFERBSERREFREER, FRBIZRFYATLUEERER.
» The biogas generated is the best energy source, and the remaining residues can

serve as stockpile manure




KRHESIE RGBT

Typical Models of Rural Ecosan System:
ABE—BS—R# (EH) ;

Human/Livestock — Biogas — Fruit Trees (South)

AE—BS—@mX—K# LA .

Human/Livestock — Biogas — Vegetables — Plastic Greenhouses (North)

xR EA LI IR A — R R B St h AR

Organic domestic wastes can also be placed and processed together in biogas plant after

being crushed.

B L, MEMFHRFBBSEGEEHUEAS, IMERLEREBELE KA

]

The integrated benefit for farmers who occupy larger area of land and are not engaged in

planting and breeding practices to build biogas plant is not high, and it is neither easy for

Bl such plant to be extended after small townships have been constructed.




2.3 Biochemical Eco-toilet
2.3 1 EZS B

y ST RTEHER A ERREIZIT, MATRRERS SMEYRLE,
B EEARMEEDEF . FmH, LU EERSHAIE.

» Biochemical eco-toilets are to be designed based on the fundamental principle of

stockpile manure system, fitted with high-efficient biological reaction tan inside the
toilet, thereto the microorganism bacterium agents are added and heated therein, to

achieve a high-efficient disposal of faeces.

y LEMIEERY: {BER. HERRMNIE (R OAEBEIT) | BSHIRUBE. BRARE.
Hik RGN EH— LM (AEHESRS)

» Structure Composition: Urinal and closet, decomposition reaction tank (core

processing unit), exhaust emission channel, ventilation system, drainage system,

_ nd other accessories (SUCh as agitator’ EtC)



» YEFHJRIE: Functional Principle:
0 £ BHN I ERESBERFEIT.

o The entire process of biochemical decomposition is performed inside

the decomposition tank.

o NMEHE Y e KO MKELZ RS ESEEHHE;
o Most water in human excreta is to be drained through exhaust pipeline

after evaporation.

o ERMRNEEE. AE BRI ERZETY.

o The solid matters will then be decompounded by mildew and bacteria

into stable final products




» {58 F 73 7% Operating Method

o EF—REAR, —RFZEQIBEABANEENREYEF, LUARFER
SRR ERESIER

o Prior to the first use, it is generally required to place a proper amount of

microorganism bacterium agent, as well as sawdust, peat dust, and mother

mixed fillings inside the decomposition tank.

0 FERAETMANEE NSRRI IE R AZFESIFHT
o The process of biochemical decomposition can be continuously performed

after faeces are successively added.

o ERASES, FEMESRNHFTERAMEEDET.

o Proper amounts of peat dust and microorganism bacterial agent shall be

supplemented in due course during operating process.
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I M Features:

fhm: FHREERTKEE;

Advantage: No need to build sewer pipeline

Re: SHER, ENES.

Disadvantage: Complicated structure and fairly high cost

i& P A ER
Applicable Sites

B RS . RITBIinihih . SERANE . TTHRBRFIRAT;

Temporary parties, out-of-the-way gas stations, scattered villas, sanitariums,

and other locations




3. Domestic Sewage Diversion Treatment
3. REZE B TKSRLTE

e o7 — N (B . Jorbhdeak D

M o K — Sl 2 K. s E B AERS BLgys ok RS . s eE
I B HezK D

TS e A AME RS T E R Y A (I S S ey
. IEVYESSEIIVSZK D

Yellow Water — Urine (Flush water available or not)

Brown Water — Excrement (Flush water available or not, no content of
yellow water)

Black Water — Sewage from sanitary ware for urine and excrement
(Excreta and flush water)

Grey Water — Other domestic sewage not containing faeces (sewage
~from kitchen, bathtub, and room cleaning)

......



Components of Urban Domestic Sewage after Diversion

& SE TS

IK 5337

E1:012%2)

xF2/L(p-a) TR 7K Rit | #(E
25 000 500 50
BHMAHE kgl ~ 100000
N 4~5 3% 87% 10%
P 0.75 10% 50% 40%
K 1.8 34% 54% 12%
COD 30 41% 12% 47%
Volume/L(p. a) Grey Water Urine Excrement Nutrient Load/kg (p . a)




Schematic Drawing for Complete Diversion of Domestic Sewage
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Fertilizer Plant Rainwater Brown Water Disposal Yellow Water Storage Grey Water
Disposal Miscellaneous/Washing Water Disposal Drinking Water Treatment Rainwater
Tank Rainwater/Grey Water and/or Brown Water Infiltration
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1 7R 7K 3.1 Grey Water
ABEIEREER. REMERBATK.

Grey water normally means the sewage from kitchen, bathroom, and laundry.

7K FR4% & Characteristics of Water Quality

ERRERENSERYR, WM. MAMEEZIEIENYR. REEMRKRHE
HIREELFR;

Often contains high-concentration easy degradable matters, such as fat, oil, and other
substances generated by cooking, as well as soap, and surface activating agent in

washing powder.

BREY, EXYNESRERIERIR (REERAITHBEET, FRIERRENS
WE, ®NFHITHRE .

The contents of pathogens, nutrients, and heavy metals are comparatively low (Low-

concentration phosphorus content can be assured only when phosphorus-free washing

agents are used, and otherwise, dephosphorization is required.).
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AbFE 75 7% Processing Method

HRIKBRIEER, AFEIERLE, HAKKBRENALELEEX, ATHENBESATEL.

In the case when degree of grey water pollution is low, only through simple treatment the

effluent quality will be able to comply with the processing requirements, able to be drained

into ponds or used for greening.

EAOEEHKX, ZXRAEEMEICAELERAK.
In the regions with dense population, biochemical catalytic oxidation and film processing

techniques are most frequently adopted.

KK Tﬁ?ﬁiﬁi T BRAEYIEEAR

bt B g (HYIEH . L5
%'%, 2@%7)?7“!3?( ot B T I 455
Y ATIR LY VTN D

Grey Water Filtration Treatment Natural Bio-processing Techniques

(Septic tank or seals and filters, to remove large-granular solid matters and oil in grey
water) (Plant filter, soil filtration, or artificial wetland, etc)




3.2k % 3.2 Urine

v

RiEE—MREIERN. ERRNTEZER.

Urine is a complete manure with fast function rich in nitrogen content.

ARIER, RPBRBKEANI~T9/L, MIAXZHUREHERGFE, EHEFPER
As proved through research, the nitrogen content in urine is about 3~7g/L, and most of
urine exist initially in urea form, and will turn into ammonia quickly during storage.
RESREE TEEAV AR, MGk, MiESTESHREY YIEE
90%, FIMRFEXMUFREHEFHERETHEMNROTHE

Nitrogen effect of urine is higher than effects of other organic nitrogen fertilizers, such
as dried chicken manure, and is equivalent to 90% of the equal quantity of mineral
fertilizer of ammonium nitrate. The recommended dosages for nitrogen fertilizer can be

used for estimating the demand of crop for urine.
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Bl FI R 7

Method for Recovery and Utilization

ERAHRBFARIHREEY, BEXLFTELE, B BERSBWERKRRE
BB~ SERAMER A EENAERLEF,

Urine of normal people do not contain pathogens, and basically it is not required for any
treatment. Urine after collection and separation through separating urinal to be diluted

by 2~5 times or not to be diluted can be directly applied into farming production.

HUTEEFNEF R AIERRRIET, RRENFEHRERSLE RIRFIRAFEARE, MBHEFENS
FIMULES, ERRKERIRD.

When urine is collected and stored for the purpose of manure, measures shall taken for
preventing off odor and nitrogen loss for volatilization, e.g. the lid of the storage tank to

be sealed, able to minimize the loss of nitrogen.




3.33E(&# 3.3 Excrement

y EEHE—MER, ERNBERZBFERNEY, WKBHAES,
FTUEZ 3 EELAEBERAERTRA.
» Excrement is also a kind of manure, but at the same time contains

many pathogens, such as bacteria coli, etc, and on this account it can

only be applied to farmland after sanitization.
0 BR7K-HERR AL X
o Dehydrating — Stockpile Manure Processing Method
o BZEMEAR

o Vacuum Toilet




3.3.1 Dehydrating — Stockpile Manure Processing Method

3.3.1 7K - HE AR AL 38 5%

» BRIKATAR KBUREY .
» Dehydration is ale to kill pathogens.

» HEER—MERNBEREYIE, TRENYN LHELNEER-

» Stockpile manure is a complicated natural biological process, able to

transform organic mineralization into humus.




» AR J5 5% Processing Method

o fik: BEERANCMLEE. FEAMATYIR (R, BARMAH , EHHP
PRI Z K EFFREI25%6LL T

o Dehydration: The moisture of materials wherein is to be lowered to below 25%
through evaporation or by adding dry matters (ash, sawdust, and bran coat) into
the processing chamber or container.

o R FBSK. RE. BE. pH. KB ILFRROFW, FAFHIEHS~124
A, EsfEmAEIEHR15:1~30:1,

o Stockpile Manure: It is to be applied to the impacts of ventilation, temperature,
humidity, pH, carbon-nitrogen ratio, and other factors, with a required time as

8~12 months, and its optimal carbon-nitrogen ratio is 15:1~30:1.




3.3.2EZ M ER 3.3.2 Vacuum Toilet

EEBIETEEMAZEPREILEBRED, FSRMKNEKLI~L2L,
Excreta is transferred through vacuum pipeline into the device for centralized

anaerobic treatment, and only 1~1.2L water is required for each flush.
ETRuiRTiHL S, EEEHREFLTEUTLRRES, E1E50mm.
Vacuum pump station is set beside the digestive tank, and the vacuum pipe at

the diameter of 50mm is laid with a frozen soil layer for antifrosting purpose.
gk, S815mKAERRE—NETE (L TEZEH20cm) URIEEFERHEAEST
X

One elbow (about 20cm up and down elevation difference) is to be set for

about every 15m length, to ensure the vacuum conveyance of faeces.




5 %= m B ox B E
Schematic Drawing of Vacuum Tollet

Rl v . limei
T oo, WM&l — Resm .
= (55°C, 1071 (EP“fW’C) " BRI
AHLIERL

Urinals and Closets Excreta Vacuum Pump Sterilizing Chamber (55°C,10h)
Anaerobic Treatment (Moderate Temperature at 37°C)

Organic Fertilizer

— OVVET Generation by Biogas Heat Supply by Boiler



3. 4% 75Y 3.4 Eco-station

v BT R ERE YRS AP ITE SN AR R AL .
» Used for circulated reuse of urban solid wastes and secondary treatment of human

excreta from eco-toilets

» ERIEENREIRXS B3 K. EFRELSIZBIERLIR, MK EEF/)
Xk, HiEFEDREH—TRIE.

» Raw materials include 3 types of products from domestic source separation: Urine,
Excrement, and solid wastes separated and selected from sources. They are collected
from families and residential areas, to be transferred to eco-station for further

treatment.

» ZEREFENAEMERMNKEGHIIRMEERS, EEHETSEERRN ZRLE.

» The sanitized excrement is mutually mixed with domestic organic wastes, for a

e combined secondary treatment through high-temperature manure stockpiling.




4 2518 4. Concluding Remarks

.#

» AEBIAERFEREHESLLBRE S ERAR.

» Itis relatively easier for ecosan system to be accepted in China.

y R AFERGK, RBSEEREKHEE, FAFERFESKHILE, HFFE
EHFEREWTR, EENRELEEN TEFRYEALLSHAFIFENA.

» Advantages: Flush water not required, free from the pipeline for conveying black water,
no need for black water treatment plant, neither harmful sludge to be discarded, and
what’s important is it has also achieved a sustainable utilization of nutrients by human
society.

» RE—TRRMEIR: DEBHEFITAHRME; HMAFETSENSET, ERER
EROE; EmAEMNESHTHMALZE.

» Issues to be Further Addressed: Change in sanitary education, Formulation of

Corresponding Standards and Regulations, Management of Built Toilets, and

B Development of More Convenient Eco-toilets, etc.
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