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Muc luc

1. Gi¢i thieu (FSUB, WASH va NBS)

2. Cac cong nghé vé sinh dwa vao tu nhién — Xir ly bang dat ngap nwérc
nhan tao

3. Cac cong nghé dwa vao tw nhién — Vi du cu thé

4. FSUB — NBS Kinh nghiém vé phat trién bén virng
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« Tlr thang 9/2015, quy tap trung vao ho tro cac chwong trinh ti nan

s
Fundacié Solidaritat
UNIVERSITAT nt BARCELONA

Quy Podn két — UB (FSUB) szt

M6t t6 chire hop tac va doan két clha trworng UB (UB Group)
DPuwoc thanh 1ap vao nam 1996 bai tredng UB va Quy Mén-3
Cac hoat ddng cua quy tap trung vao:

* Cac hoat dong xa hoi va tinh nguyén,

« Hop tac vi sw phat trién bén virng,

« Quang ba cho céng bang sinh thai, van hda hoa binh, nhan

P EUROPEAN
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quyén va ky trc dan cha.
Céc hoat dong cua quy bao goém: \ ;
« Cung cap dich vu tw van va danh gia, Voluntariat
* Thue hién cac dw an cua quy, ‘ Col-labora i emociona't!
* Hop tac véi du an tir nhikng to chirc khac nham chia sé, trao EDUCACTON PARA

doi gitra cac trwérng dai hoc thanh vién. LEICLID D 0 o

Thwe hién trach nhiém xa hoi cta trwdng UB dwéi nhiéu hinh thirc
khac nhau:

-+ Codng dong cac trwdng dai hoc

- CA&p d6 vung va qudc gia (hoat ddng xa hoi)

+ Quoc té héa (hop tac vi sw phat trien bén virng)
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cua truwdng UB.
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HOP TAC QUOC TE
1. COLOMBIA

Phat trién ndng thén & xay dung hoa binh

2. MOROCCO
Tham gia chinh quyén dia phuwong va cdng déng

3. MAURITANIA & SENEGAL
Phat trién bén virng nén ndong nghiép & chan
nuoi

4. VIETNAM, LAOS, CAMBODIA, SENEGAL
Quan ly nuwdc thai & nhén thirc vé méi truong
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Céc chuweng trinh/hoat déng lién quan dén nwéc/médi treong =

PAO TAO NGUON NHAN LUC aosazacion " §

DESARROLLO
Y COOPERACION

21 Thac si Ho'p tac, toan cau héa & phat trién

_1 Cac khéa sau dai hoc (online): quan ly bén
virng nwéc va vé sinh (dau tién cho sinh
vién Senegal)

21 Thac si Khoa hoc va quan ly tdng ho'p nwéc

WANASE/

THIET KE VA THU'C HIEN CAC
DU AN
2 LINH VU'C NU'OC VA MOI TRUONG
Nwd'c va vé sinh (WASH)

Nong nghiép cdng doéng

Erasmus+ Programme
of the European Union
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I 91-100%
[ 76-90%
50-75%
B <50%
[0 Insufficent data or not applicable
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Muc luc

1. Gi¢oi thiéu FSUB, WASH va NBS

2. Cac cdng nghé vé sinh dwa vao tw nhién — Xt ly bang dat
ngap nwoéc nhan tao

3. Cac cdng nghé dwa vao tw nhién — Vi du cu thé

4. FSUB — NBS Kinh nghiém vé phat trién bén virng
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Tam guan trong cta xt ly nwdc thai A

e Bao vé sirc khoe cong dong

e B3o vé chat lwvgng ciia ngudn nudc

(nwdc mat, nwdc ngam)

e Phat trién hé thuc vat, ddng vat va
hé sinh thai

Co-funded by the
Erasmus+ Programme
of the European Union



NUGC THAI

- PO THI

- CONG NGHIEP
- NUGC MUA CHAY TRA
- NONG NGHIEP

vda Vi sinh vat

CAC KE HOACH VE SINH
- Tap trung - phdn tan?
- Thai bé - tdi sir dung?
- Nudc muae

VAN BAN PHAP LUAT
CONG NGHE XUr LY

Cdc thanh phan 6 nhiém hdéa hoc

(&>

INOWASIA

Nguy co vé vé sinh

Nguy co vé moi truong

Co-funded by thy




CAC CHi SO

Nha may
dién
Nwéc néng

Trai chan nuéi
Chét hitu co
Duwéng chéat

Vi sinh vat

Cong nghiép

No6ng nghiép
Bun ttr x6i mon
Phan bon
Thubc trir sau
Chét hivu co
Vi sinh vat

Khai khoang
Chét ran lo Iting
Tiéu thoat lvong
axit str dung

Nwéc chay tran &
do thi

Chat hru co Bui, bun, chét thai

Hoa chat tlr cdng nghiép va

Mau va cac sinh hoat

dang mubi )

Doc chét N - Ghi chu

Nwa&c nong - L
Nwéc xa trom = Nha may x& ly

nwoc thai

D6 thi @

Chét thai sinh hoat Vi sinh vat __

va cong nghiép ' Mau va bot (N

\  Dudngchat(N,P) ===
Nwdéc chay tran tr cac
dwong cong (nguon diém)

Diffuse Sources

Thanh phan 6
nhiém wu tién

Chatran lo
Itbng

Dwong
chat

Cac chat hiru
co’ chiu nhiét

THANH PHAN O

Cac thanh phan
hiru co’ dé phan
huy

NHIEM TRONG

NUGOC THAI Vi khuan va vi
sinh vat
Chéat vé co Kim loai
hoa tan nang

Chét hiru co
Organics
BOD, COD, TOC,

pH, Temperature,
Turbidity, Color, Odor

Cac thanh phan vat ly

INOWASIA
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INDICATORS
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INOWASIA

Host
Vi khuan Specific?

Coliforms -
Néng nghiép Cong nghiép D6 thi H6 dan E. coli -
Nguc‘“m diém Enterococcus -

Nguoi dung

., Tim klemn udn  m— X0 ly
VI rut I

Phan tich Kidm t
A ~ = R iém tra
Nguon khong diem Colighage '\ dinh ky
ko

Bacteroides + /Vén hanh Quan tréc
o db van hanh
Clostridium A

+

—~_~ S, | = crAssphage Y,

ins e @ Adenovirus + \_2
Strc khd

Chay tran Chay tran Chay tran Chay tran poWomaVirus + c():g dér?gl

bo bién nong thon & rirng do thi Thao luan

f
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VE SINH

Piéu kién vé sinh co ban (cau tiéu...)

Cac diéu kién vé sinh tw chi ddng, phan tan, khéng thu
gom.

Cac diéu kién vé sinh cé thu gom, tap trung

(mang luéi thu gom nuwéce thai, xir ly nwéce thai)

(mang lwdi thu gom nwdc mwa, X ly nwédc muwa; co thé két hop
hoac tach biét véi nwdce thai)

1€



Diéu Kkién vé
sinh tap trung

Hé thng XLNT

’——~

Mang luéi
dudng cong

Hé théng
XLNT

it

Co-funded by the
Erasmus+ Programme
of the European Union



=

Mang lwéi thu gom ' : ,
nuwoc Song chan rac X ly so bd X ly cap hai X ly cudi Xt ly bun Thai ra séng
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NUGC THAI PO THI

HE THONG THU GOM VE SINH NHA
MAY XU’ LY NU'GC THAI (XLNT)

1€

OWAS!



Hé thong vé sinh ban thu gom (tap trung): thu gom nwéc thai ti
mot sO hd gia dinh va chung cw dé x& ly ma khéng két ndi véi mang
lwdi thu gom cda khu vue va khéng dwa vé nha may XLNT.

Loai hinh pha hop cho nhikng cum déan cw hay hé dan séng phéan
tan

Thuat ng “vé& sinh tw chd déng” dung dé chi nhirng hd dan tw thu
gom va xu ly nwéce thai phat sinh.
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PHAN TAN - TRUC TIEP

Diéu kién vé sinh trwc tiép

Vé sinh tryc tiép X ly tap . Tai str dung
(thai bd, thu gom, lwu Van chuyén trung hoac Van chuyén hoadc dwa ra
triv, xt ly) ban tap trung mdi trwdng

e G e e s =

Co-funded by the
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of the European Union
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Pieu kién vé sinh khéng thu gom (tw chi déng hoac ca nhan)

DEWATS
Hé thong xt Iy nwde thai khong tap
NU'G'C DEN trung (phan tan)
Decantrataod Wasiwoter
Trastment Systens DEWATS)
bnd Sanitation

n Dewaping Coumnes

https://sswm.info/sites/default/files/reference attachments/D
EWATS Guidebook small.pdf

Co-funded by the
Erasmus+ Programme
of the European Union
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DIEU KIEN PHAN TAN -
QUAN LY BUN HAM CAU

Chudi gia tri vé sinh

e )

s e

Nguw&i dung Bé chira Nén bun / Van chuyén X ly Tai st dung / Thai bd an toan

Co-funded by the
Erasmus+ Programme
of the European Union



Cac cong nghé xu ly nudc thai (1)
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Bé bun hoat tinh

Cot loc nhan tao

Qua trinh oxy hda nang cao
H6 thoang khi

BE bun hiéu khi

B& xtr Iy hidu khi

BE loc yém khi

BE& yém khi

BE tach dau

H6 yém khi

Th&* nghiém ATP

Bé loc

Bang tai ép bun

Chuyén héda sinh hoc sinh khéi dé trén
vdi ndng lvgng con

Bé sinh hoc

(N I I I I Y I 0 I

Bé ton luwu sinh hoc

BE loc sinh hoc tiép xuc
BE& quay sinh hoc
Biolytix

Bé loc cac-bon

HG6 thdm nuwdc ban

B& khr trung bang Chlor
Puong 6ng két hop

Cau tiéu compost

Khu dat ngdp nwéc nhan tao
LEn men

Bé suc khi

BE& chuwng cat

BE khi&r mudi

EcocyclET systems

Bé keo tu dién hda

1€

Cofunded by the

of the European Union



Cac cong nghé xu ly nuéc thai (2)

N I N B

OO00000000

BE xtr ly dién hda

BE dién phéan

BE dién phan - fenton[3]
Cong nghé xtr ly nudce thai yém khi
vOi ldp bun hat mo rong
H6 tuy nghi

Bé fenton

B& tao bong - lang

BE lojch sinh hoc tang soi
Qua trinh tuyén noi

BE tuyén noi

Né loc tho

BE& compost

B& Imhoff

BE khir trung lodine

N I I 6 Oy

BE trao ddi ion

Chai loc nuwdc cam tay

XU ly nudc thai dua vao hé sinh thai
BE phan hdy ty nhién

BE& loc mang sinh hoc

Cong nghé nano

BE hd hap tw nhién ndi sinh (NERV)
N-Viro

Dia tach dau va nudc song song

Bé loc cat tuan hoan

Bai say

BE lwu chira

BE RO

BE quay sinh hoc

1€



Cac cong nghé xu ly nudc thai (3)

ODoOo0o0o0fodooooaf0an

Cot loc cat

Ham ty hoai

BE& x(r ly theo mé

Hé théng x& ly nudc cong

H6 6n dinh

Bai loc ngap thoang khi [4][5]
Ao xur ly

BE loc sinh hoc nhé giot

BE siéu loc (dung cho cdng nghiép)
B& khir trung bang tia UV

BE& UASB

BE& USBF

BE oxy hoa

z
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Cac cong nghé vé sinh dva vao tuv nhién &
Chuyén déi mo hinh!

Tw xam sang xanh . .
g Cac cdng nghé dua

vao ty nhién bao
ot rain g‘ém:

/ ; s - Kinh t& tuan hoan,
: L - Binh huéng tai

Al nguyén,
% !mx@

- Ha tang xanh,
.irrigal'»on;7 \

- Dich vu sinh thai

duwoc sir dung dé giai
quyét cac van deé vé
sinh trén trdi dat.

RIVER

Quan diém tép trung hda hién tai ddi thanh phén tan héa trong tuong lai va dua vao tu nhién déi vdi vén dé
vé sinh dé thi (Ngubn: F.Masi, A.Rizzo, M.Regelsberger, 2018).

Co-funded by the
Erasmus+ Programme
of the European Union



INOWASIA

Giai phap dwa vao tw nhién cho quan ly nwéc

Gidi phap dwa vao tw nhién duoc dinh nghia la “cic hoat ddng dé bao

~n . | b BN | y 4
The nao Ia glal phap vé, quan ly bén virng, va phuc héi ty nhién hodc thay déi hé sinh thai,

nd nham dén hiéu qua va sy thich nghi cla cac thir thach x3 hoi, that

d U’a vao tU" nhién? address societal challenges effectively and adaptively, cung lic cung

cap strc khde cho con nguoi va lgi ich da dang sinh hoc”

* Nhéan thirc thj gidc: xanh hitru hinh (nhan té xanh — da dang sinh hoc)
* Van hanh: phi tap trung, dia phwong (thich nghi)
« Pélam gi? Loi ich méi trwdng, x3 hdi, kinh té / dich vu sinh thai

%

///"llfti 7
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Cong nghé dva vao tv nhién cho vé sinh é?
Cac coéng nghé ty nhién (“céng nghé mé réng”, “cé6ng nghé mém”, “céng nghé phi

fruyén théng” hodc “céng nghé bén virng”’) dé xtr ly nwéc thai ap dung cac qua trinh

tw xr ly dwa vao cdc méi trwuorng tw nhién nhv dat, nwéc, dat ngap nuéc.

Nuéc, dat, hé thwc vat tryc tiép tham gia vao quad frinh nay, chd yéu théng qua cdc
diéu kién phu hgp cho sy phat frién caa hé vi sinh vat tham gia fién trinh xi ly.

> Bén canh nhitng muc tiéu diac thu, cac cong nghé duwa vao ty nhién con
cung cap mot cach da dang cac chirc ndng sé6ng con caa hé sinh thai, mot
s6 trong do |a mdi truong s6ng hoang da, béc thodt hoi, tao diéu kién giam
nhiét tir do thi, quan ly va lvu chia nuwdc, giai fri, canh quan xanh.

> Cac lgiich vé mat xd hai.

Co-funded by the
Erasmus+ Programme
of the European Union



Cong nghé dva vao tv nhién cho vé sinh A

So sanh giita cong nghé truyén thong va
cong nghé ty nhién

Truyén théng Tu nhién

Tieu t6n nhigu nang lwgng: dién Boi héi rat it hogc khédng can nang
ndng dé oxy hdéa va van hdanh lwgng: ndng lvgng tv nhién (dnh nang

cdac bé xtr ly (chi phi cao) mat tréi hodc ndng lvgng giod)

Baoi héi cac thiét bj cao céap St dung cdc thiét bi thng thuwong. Doi
héi mé réng dién tich dat.

Phan ndo fiét kien dién tich dat Yéu cau dién tich dat lén

Thei gian tén lwu ngan Thei gian ten lwu ddi

Quy trinh c6 thé nhanh chéong Co ché xir ly van hanh theo qudn tinh

thay déi

Cong tac van hanh, bdo dudng Cong tdc van hanh, badao dusng don
phac tap gian

Doi héi nguden nhdan lyc chuyén Nguei quan ly chi can ndm nguyén ly
mon hda van hanh va biét cach gidi quyét van dé
Hinh thirc cdng nghé Hoa hop véi canh quan ty nhién

Quy frinh nhdn fao (c6 thé tdng Qud frinh ty nhién nén téc dé xir ly
t6c nhanh) cung theo ty nhién

$ |

A

Co-funded by the
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of the European Union



Cac céng nghé (téng hop)

Cong nghé tuv nhién

HE THONG HO
HO ty nhién
Yém khi, tuy nghi, 6n dinh
V&i dai thuc bao
HO6 thoang khi
~ HO6 toc d6 cao
DAT NGAP NU'GO'C NHAN TAO
Dong chay mat
Dong chdy ngam
Chay ngang
_ Chay ding
BAITHAM
HE THONG BDAT — NU'OC

HE THONG THU'C VAT — PAT - NUOC

Cong nghé truyén thong

BE BUN HOAT TiNH

BE SBR

BE LOC MANG

BE LOC THAM

PTA SINH HOC

XU LY HOA - LY

XU LY NANG CAO (khtr trung, khir
dudng chat)



Coéng nghé dwa vao tw nhién cho veé sinh

Dua vao nuéc (tao/thuc vat):
- H6 ty nhién
« Yé&m khi, tuy nghi, 6n dinh, lvu ch&a
« Daithyc bdo
- H6 thodng khi

Dwa vao dat ngap nudc: dat ngap nuwéc nhan tao
- Ty nhién
« Dong chay mat ty do
« Dong chay ngam
o Chay ngang
o Chay ding (kiéu truyén théng cua Phap)
o Két hop ca hai
o Tham thyc vat néi
. Hé théng xtr ly tap tfrung (vd. thodng khi)

Dwa vao dat, dat — thuc vat
- B&i tham
- X ly dat — nuéc
- Xu ly dat — thyc vat — nusc
- Twdng xanh va ré xanh




Coéng nghé dwa vao tw nhién cho vé sinh

1t

Lwa chon cac cong nghé:

Lwc chon cong
nghé XLNT

- Co-funded by the
Erasmus+ Programme
of the European Union



Cong nghé dwa vao tw nhién cho vé sinh

=  Nuéc thai sinh hoat (den, xdm)

= Nuéc thai do thi (céng déng dan cu vira va nhéd): cong
nghé cha yéu

=  Nudc thai doé thi: x&r ly cap 3 nhu Ia cdng doan Idm sach
sau khi xtr ly tfruyén théng & cac thanh phé Ién

= Nuwéc thai cong nghiép

= Nuéc thai cong — ndbng nghiép

=  Nuéc thai nbng nghiép

=  Nuwdc mua chady fran

= Nudc cong

= Bun thai

= Bdirdc

Db thi

Céng nghiép

\\,_,AJ
/\/\ﬂ’\

|CIC]I:J

Nong nghiép

||‘")|

\\‘\? ?/ v 3% ‘




Dat ngap nudc nhan tao

Dat ngap nudc nhan tao la mét hé théng do con nguoi
tao ra trén nén tang khu dat ngdp nudc dé cai thién
qua trinh xtr ly nudc thai.

Co-funded by the
Erasmus+ Programme
of the European Union



Céng nghé dwa vao tw nhién cho vé sinh — Xt ly bang dat ngap nwéc &

INOWASIA

Inflow " Outflow
Control Rip-Rap Planting Control
Structure . ,, Substrate Structure

J \\ iy

J Water Level

Influent

= iR o% | V'V

Influent M ’Y((’( s

Distribution : | 10 Receiving
System : System

Effluent

Treatment Media Collection System
(gravel; sand, soil)

O, through plants to
root zone

Planting
Substrate

PHY§ICAL

.v“
. O .

BIOLOGICAL ~

Images from: Quaderni CSEI — Catania - https://www.cseicatania.com/

TiNH DPON GIAN

Cac thanh phan ctia mot hé théng dat ngap nudc bao gom ho,
thuce vat, 16p dém rong vai kich thudce va ty 1€ dac trung.

Trong mot hé thong dat ngap nude, Chi mot vai thanh phan nhan tao
dugc str dung, nhu thiét bj kiém soat muc nuéc, thoi gian ton luu,

hudng dong chay.

TiNH PHUC TAP

Nude Re
cay

Cac chat 6 nhiém c6 thé dwgc xur 1y, e
nhés nhitng co ché dic thy I e




Cdéng nghé dwa vao tw nhién cho vé sinh — Xtr ly bang dat ngap nwéc @

INOWASIA

X ly bang dit ngip nuvdc: Nhirng gi dat duoc nho vao sirc manh

j ien?
cua ty nhiéen? Céc loi ich méi truong, kinh t&, x3 hoi. DICH VU SINH THAI
https://toolkit.climate.gov/image/158 https://www.omanobserver.om/article/21713/Business/omans- http://sewaneewetlands.org/case-study-the-clayton-county-
unique-wetland-project-wins-top-climate-action-award constructed-wetlands

Hé dat ngap nude duoge thiét ké va xay
dung dé xur ly cac thanh phan 6 nhiém
trong nudc thai dua vao tu nhién

Nhu cau ning lugng rat thap va chi phi van hanh thap, day 1a cong nghé xt Iy nudc thai
gay anh huong thap nhat nén dugc lua chon


http://sewaneewetlands.org/case-study-the-clayton-county-
http://www.omanobserver.om/article/21713/Business/omans-

Cong nghé dwa vao tw nhién cho vé sinh — Xt ly bang dat ngap nwéc ;éj}

Nhin chung, dic diém ctia hé dat ngap nude dua trén 2 thong sb: thoi gian ton luu, loai thuc vat trong

B 6008 7
< 9ruplyg £0,u

Dong chay ngam (SSF)

Hé dat ngap nwée lai co thé két hop

it nhing logi sau: mm)  Nhimgiatinghigu quaxtrlynuse
HF - VF - FWS o Bcome i

Images from: https://www.globalwettech.com/about-constructed-wetlands.html



http://www.globalwettech.com/about-constructed-wetlands.html
http://www.globalwettech.com/about-constructed-wetlands.html

CO CHE XU’ LY CHUNG &

INOWASIA

Duckweed, Floating Litter & Delritus

/— Emargsnt Plants \

I‘. anlar
| ) ! ! Fadiadion
'. ) 1 ! Almosphens
| % 1 i % '; : Beasratian
; ! i)
¥ ..-.L“l .,. |g RPN ‘IH‘ I i Aar \1‘ \.‘ \i
--E : ": i,! Submearged Vagatation
E ';-'5 i BOD Dixidation
Particulate BODO MH 4N ND N

Organic PEN Metals |

Senlel:l TS5 & Dat r||J.|s from Plants

Dressodead Ouygen a O (Anoxs)

Fully Vagatalad fona Cissolerd Caygan e[ Aarobic)

Removals due to Flocoulation Open Watar Zone
Sadimentation, Adsarplion and

Anasrobic Reactions, Primarily Transformations by Asrobic Biological

Treatment, Primariby

Pathogen K& by Sunlight & Time

Co-funded by the
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CO CHE XU’ LY: CAC THONG SO

Thong s6 6 nhiém Co ché xtr ly

Thanh phan hitu co (BOD) Phan huy hiéu khi va yém khi
Thanh phan vi hitu co (vd. thuéc trir sdu,  Hap phu
trichlorethan, chloroform...) Lang can

Bay hoi

BAc hoi

Quang hop

Phan hay biotic/abiotic

SS Lang cdn
Loc/hap phu

Ni-to Cac dang ni-to hoa
Hap thu qua ré cay
Hap phu (s& dung co chéat)
Bay hoi

Co-funded by the
Erasmus+ Programme
of the European Union
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CO CHE XU’ LY: CAC THONG SO

Thong s6 6 nhiém Co ché xtr ly

Phét-pho Hap phu
Hap thu qua ré cay
K&t tha vdi cac cation (Fe, Al, Ca)

Vi sinh vat gay bénh Lang cdn
Loc
Hap thu
X Iy UV
Hap phu
Khir trung
Khang sinh tw nhién tir ré cay

Kim loai nang Hap phu
Két tha
Tao phuirc
Hap thu qua ré cay
Vi khuén

Co-funded by the
Erasmus+ Programme
of the European Union

INOWASIA



Céng nghé dwa vao tw nhién cho vé sinh — Xt Iy bing dat ngap nwéoc &
Ly do sir dung dit Tép trung — Ty nhién
ngap nuéc?

H¢é thong xir Iy tip trung doi hoi xay dung nhiéu, chi phi
van hanh va sura chira nhung dién tich dat it

Hé thdng dat ngap nude doi hoi chi phi dau tu, van hanh va sta
chira thap!

khéac

Nudre thai thu gom true tiép, xir Iy va tai sir dung (ca hai)

So sanh vo1 cac loai hinh xtr 1y

95 Suijes2d0

_»  Qua trinh xtt Iy tot (c4 hai)

Su binh 0n hoa nudc, dudng chat, ning lwgng sinh hoc. Loi ich moi truong, kinh té, xa hoi. DICH VU SINH THAL




Yéu cau vé chi phi va nang luvong @

Hé dat ngap nuwac vs cdng nghé xir ly fruyén thong —
Chi phi dau tv, van hanh va bao duang

Construction costs

S 800 So sénh vé tiéu thu nang lveng cua
So sanh vé chi phi 700 A -
dau fw cia 2 he - 2 hé thong
théng (IRIDRA, 2009) w 500 ) - x
g oo — Comparison of Energy Requirements
300 — : a *= dudge (munICIpaIwastewater)
200 s —E-QWs 1.2
100 1 Treatment » Conventional
0 Wetlands Treatment

0 2000 4000 6000 8000 10000 Energy 0.8
PE Utilization 0.6
(kw-h/m3) ‘
0.4
O&M costs
0.2
120
0
100 A A T S TR L
So sdénh va chi phi s & F &F & & F £ F
§ 80 & ¢ ¢ ¢ & & & & &
van hanh va bao g & o c}o\“ o g & 3 & &
dudng cua 2 hé g 60 Activated & & o.q@ & fo & \0&3’ & ob(‘%
théng (IRIDRA W & dudge o & P & & & S b"'é K
’ ,&. 40 24 P & C Q‘;\ A_pg ¥ F
2009 w — —~ CWs & & o S &
) 20 3# & & ¥ &
FI—"F —— —= & ¥
0
2000 4000 6000 8000 10000
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OWAS

1. Gidi thiéu FSUB, WASH va NBS

2. Cac cong nghé vé sinh dwa vao tu nhién — Xir ly bang dat ngap nwérc
nhan tao

3.

4. FSUB — NBS Kinh nghiém vé phat trién bén virng



Kinh nghiém x& ly dwa vao tw nhién @

INOWASIA

Thém say kiéu Phap (FRB) Ia mét song nghé phé bién tai Phdp, noi co trén
2000 hé théng XLNT véi kich cé tir 2000 - 5000 PE (Paing et al., 2015).

Storage tank
J N and feeding system
> (Siphon)
and feeding system .
(Siphon or pump) Cross section

“Tham say kiéu Phap”

G—I = [ o e o e e s - > ‘}\-

Cross section

S

i

View from above T e .l

CI‘ § ‘7
=

C S View from above

Thadm say kiéu Phdp dong chay déng

FRB 10 mét gidi phdp XLNT hiéu qua vai chi phi van hanh va
i TEIE o T bao dudng thap.

Hé théng XLNT cua dd thi Orhei (20000 PE)

Moldavia, mét trong s6 hé dat ngap nudc 1én

nhat thé gisi. B



Kinh nghiém x& ly dwa vao tv nhién

It

INOWASIA

Gidi phdp dwa vao tw nhién dé xi ly va tdi s dung nwéec xam (hé théng
phdn tan)

Hé dat ngap nudc

4

N

| \
L)

,

Nwéc xam da x& ly

]

X ly dwa vao tw nhién

X ly cho cum dan
cu & Preganziol (Y)

O Telaviv (Israel)

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién

Gidi phdp dwa vao tw nhién dé xi& ly va tdi s dung nwoec xam (hé théng
phdn tan)

Birc tvdng xanh (vuon treo)

Greywater

overflow

Birc tuwong xanh xir ly nuwgc xdm 2.500 m? thiét
ké bai Vivers Ter-Asepma tai Khdng gian
Tabacalera, Tarragona (TBN).

Gnywatu'

Green Wall |

imigation

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién

Bdi thém xd& ly nworc théi

Bdi tham xu ly
nuwac thai cap 3 &
Palamos, TBN

BAi tham x& ly nwéc
thai cap 2 & Hostalets
de Pierola, TBN

INOWASIA

Mo hinh badi tham

nhoé giof xtr ly nuéc

thai fram rira xe va
tai st dung

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém xt ly dwa vao ty nhién /X

INOWASIA

Hé dét ngédp nwoc thoang khi xi ly nworc théi dé thi, cong nghiép két hop nwoc chay tran

X Iy nuéc thai két hop nuéc chay tran tir thuong Hé dat ngap nuéc thodng khi 360 m? xir ly nwéc thai nha vé
ngudn & Merone (Y) sinh tir fruong tiéu hoc & Bretch (Bi)

( )?, ,"":'.." b ‘ .” .::‘ : .k‘ : ..,A-g..

Hé dat ngap nuéc thodng khi & Merone (CO-120.000 PE) xa Iy Treong tiéu hoc ¢6 700 hoc sinh va 300 nhan lyc
nuwéc thai tap tfrung thu gom tir 38 cum dan cu.

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién

Hé dét ngép nuwoc xi ly nwoec théi céong nghiép

Nhda may san xuat ruou (TBN)

4 g % e ey

BE thay phdn yém khi + hé dat ngap nuaéc

Nha may sita (Sri Lankal)

Cong suat 65 PE - HF

(&>

INOWASIA

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién /h\

Khéi phuc mdi freong cho vung ha séng Besos, Barcelona, TBN s

Van dé mdi tfrwong gap phai & vung ha
s6ng Besos, Barcelona

= Pat dai suy thodi

= Kha nang thay lyc

= Nuwéc 6 nhiém, hdm lwgng dudng
chat frong séng cao

= D3t 6 nhiém

= Hésinh thdi can kiét

= Cu dan xem day ld vdn nan moi
truong, khdng két néi hai bén beo
sOng duoc

= Khéng c6 mang xanh ndo & khu vuc
nay caa thanh phé




Kinh nghiém x& ly dwa vao tw nhién

Khoi phuc moi tfreong cho vung ha song Besos, Barcelona, TBN

= 1 | Muc tiéu ctia dy an:
£
g WETLANDS - Cai thién chét lvgng méi fruang va canh
2 AREA 9 A ~
: i quan hai bén bo sOng.
, = Cai thién dong chay tir nha may XLNT
A Montcada i Reixac duwa vao séng théong

qua xtr ly cadp 3 dua vao hé dat ngap nuac.
= Dadm bdo dong chay thay luvc cda séng.
= = Khdi phuc va ty nhién hda phan ha lvu cda

uso piblico

\ - sdng.
\‘ | | - S dung nhitng khéng gian hai bén be song
: g cho giai tri.



Kinh nghiém x& ly dwa vao tw nhién

Khdi phuc moi tfrudng cho vung ha séng Besos, Barcelona, TBN

1€

4

Hé dat ngap nudc doc sGng Besos

TERTIARY TREATMENTS. WETLANDS

RIVER RESOS CENTRAL
PARK CHANNEL
N\ ¥ o
HELOPHYTIC \ e

VEGETATION

CONCRETE
WALL

ROCKS
B
DOUTLET HOSE

(PIT EXIT)
"
X
A e
FEEDING WATLR PICKUP
TUBE PERFORATED TUBE

Co-funded by the
Erasmus+ Programme
of the European Union




Kinh nghiém xt ly dwa vao ty nhién /X

INOWASIA

Khoi phuc moi tfreong cho vung ha song Besos, Barcelona, TBN

244 sp.

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién

Khdi phuc moi tfrudng cho vung ha séng Besos, Barcelona, TBN

=

1t

Co-funded by the
Erasmus+ Programme
of the European Union



Kinh nghiém x& ly dwa vao tw nhién

Khoi phuc moi tfreong cho vung ha song Besos, Barcelona, TBN

Co-funded by the

of the European Union



Kinh nghiém xir ly dwa vao tw nhién %)
XLNT bang hé tai sy dung cho cac dé thj (nhé, vira, Ion) o

Hé thong ao hé XLNT & Ouagadougou (Burkina Faso)
Xt ly 96 m3/h nwéc thai sinh hoat va cdng nghiép

Rointer#12525:44:30;8NI 1152844 {128 W i e leviio 84 itE iStreamingl| || [111]{1E100%INE yelta 348 741tE

Tdi s&t dung nuac twdi vueon & vung ven do

Co-funded by the
Erasmus+ Programme
of the European Union
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OWAS

1. Gidi thiéu FSUB, WASH va NBS

2. Cac cong nghé vé sinh dwa vao tw nhién — X ly bang dat ngap nudc
nhan tao

3. Cac cong nghé dwa vao tw nhién — Vi du cu thé

4.



ac hé dat ngap nwéc &

T
)
C
o

[
2.
-
=
-

Q
=

(D>
S

©
-
(OB
e
(=
=
D>
-
o
(D>
-
<
q:
=

«Q
2.
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B 91-100%
76-90%
50-75%

B <50%
Insufficent data or not applicable




FSUB — kinh nghiém phat trién ben virng cac hé dat ngap nwéc &,

INOWASIA

NGHIEN CU’U VA CHUYEN GIAO CONG NGHE

1.Xac dinh dia diém

2.Phan tich chat lwong nwdc

3.Thiét ké (dua trén vat liéu ban dia)
4.Xay duwng

5.Van hanh va bao dudng

6.Quan trac

7.Danh gia

8.Hwdng dan cong nghé

9.Nghién ctru kha thi va nhan rong

Co-funded by the
Erasmus+ Programme
of the European Union




FSUB - kinh nghiém phat trién bén virng cac hé dait ngap nwéc &
KINH NGHIEM O SENEGAL (SAINT LOUIS) |

1. Dong chay lai (cdi tién tir kiéu Phap) + hé dét ngép nwéc dong chdy ngang XLNT va tdi s& dung cho néng
nghiép — M6 hinh két hop nhé (<10.000 PE) hodc céng nghiép ( bé UGB)

2. Hé dét ngdp nwéc dong chdy ngang XLNT va tdi sir dung cho cédnh quan — Mé hinh XLNT vé sinh phén tan
(trwoong & GANDIOL)

3. Hé dét ngdp nuwdc dong chdy ngang XLNT xam (tir bép va gidat di) va tai s&¢ dung cho twéi vwon — M6 hinh
hé dan (cw dan ¢ GANDIOL)




FSUB — kinh nghiém phét trién bén virng cac hé dat ngap nwéc &
KINH NGHIEM O SENEGAL |

Co-funded by the
Erasmus+ Programme
of the European Union



INOWASIA

FSUB - kinh nghiém phat trién béen virng cac hé dat ngap nwéc
KINH NGHIEM O SENEGAL

Co-funded by the
Erasmus+ Programme
of the European Union



FSUB - kinh nghiém phat trién bén vibng cac hé dit ngap nwéc &
KINH NGHIEM O SENEGAL |
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FSUB — kinh nghiém phat trién be

KINH NGHIEM O SENEGAL

INOWASIA
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FSUB - kinh nghiém phat trién bén virng cac hé dit ngap nwéc &
KINH NGHIEM O SENEGAL |

Co-funded by the
Erasmus+ Programme
of the European Union




FSUB - kinh nghiém phat trién bén vikng cac hé dit ngap nwéc &
KINH NGHIEM O SENEGAL |

3 A 48 1. o M STATION PILOTE 'v ~ - Co-funded by the
!P} (% ‘p‘ § ";-'QaJ - R n ; H o et P 3 -~ { g =7 : asmus+ Programme
t(’ ¢ & AR '? Wie '- r 0 AT Ny eat ) v ’ i e . ’ S\ . ! . r- ithe European Union
4 L DRd. L g TR et D G j AR ATe ) T
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FSUB — kinh nghiém phat trién bén virng cac hé dat
ngap nwoc

. R AT Dirs o L
iy e o TR R KINH NGHIEM O SENEGAL

Co-funded by the
Erasmus+ Programme
of the European Union



FSUB — kinh nghiém phat trién bén virng cac hé dat ngap nwéc
KINH NGHIEM O SENEGAL 87

INOWASIA

Resource NOW: WATER, ORGANIC MATTER NUTRIENTS: AGRICULTURE, GREEN
SPACES B
recovery FUTURE: SLUDGE valorisation, Biomass (reeds)



FSUB — kinh nghiém phat trién béen virng cac hé dat ngap nwéc A
BOLIVIA

Laguna de Maduracion 3

e
\ ]
‘..:‘ TTL Ly I ey : i

2
=

— » Senfch cell
i ,-3 . — F
; 1t apu ol b 2025 my N
FEr L 2 Humexkall de S subsuperficial verfical (¥ 25 mj e Dreroge (cledor)
N 3 Esamue de aga (4 x5x 7 O CGaneas de salids
A Alerie oue proviere e b laguna Boulialions 2 . Canct Bomba
/ 5 Aluenie que proviere o I laguna de maduracin 3 .
= kB
R B Gémas e iepeain

Figura 1. Esquema final de los humedales construidos a escala pilato

Mo hinh thtr nghiém tai

?

XLNT cap 3 va tai str dung cho ndng
nghiép

u Rancho | Trwong Dai hoc San Simon -
(Bolivia) Cochabamba - xt&r ly nwérc
thai tir Khoa Nong nghiép

CIq

Co-funded by the
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of the European Union



FSUB — kinh nghiém phat trién bén virng cac hé dat ngap nwéc &
VIET NAM

INOWASIA

Phragmites (Reed) ~ Drainage system

[SECTIONBS RV A RY ARy A AR Y Y ACRY 3 Y e
e 3 3 b 3 3 3 b Outlet mazhole

W2 N7F NF WF W72 V7 N7 n '
SN S\ s\ A

[""‘:_F NN S\ S\ s\ SV l
~ h. " ; FAFATATATA AT »,.5:'.~/ h J
cong nghiép | S LI
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Trién khai dat ngip nuéc XLNT cho
do thi va nong thon: Cac thu thach

va co hoi

B>
EEN T

Co-funded by the
+

(;1 the European Union



Trién khai dat ngap nwéc cho d6 thi: Cdc thir thach /

INOWASIA

Cac thir thach

v Dién tich dat can thiét

v Mac dé tdi sir dung nuwdc
v Quy pham phdap luat

v Thé ché

v Cdac nguy co

v Kha nang chap nhan tir céng dong
(vd. mui)

v Tich hgp vao quy hoach dd thi B



Trién khai dat ngap nuwéc cho dé thi: Cdac co héi

Lam thé nao tich hep dat ngap nuwac
vao hé théng XLNT & do thi?

Cdc co hoi

C& nhiéu ngdn quy va tai nguyén
Gia tang da dang sinh hoc, giam nhiét dé

XU huwéng: chinh sdch xanh hoa

binh hudéng mé réng xay dwng & mét khu vec mdai

AN N

Ap dung nhu cdng doan xtr Iy cap 3 cho nhd mdy
XLNT (vd. bun hoat tinh + hé dat ngap nuéc)

<

Ap dung x& Iy phén tan: cdc chung cu, toa nhd

chinh phd (vd. vuon treo), nuwéc thai cong nghiép

Co-funded by the
Erasmus+ Programme
of the European Union



Trién khai dat ngap nwéc cho nong thon: Cac thir thach /}“"\

INOWASIA

Lam thé ndo tich hep dat ngap nwdc vao hé
thong XLNT & nong thon?

Cdc thir thach

v Vé sinh nbng thén: dirng cuéi frong cAac quy hoach

v Tdi nguyén thap

v Kha nang vé cong nghé (vd. xdy dung)

v O mot s6 quéc gia, dieu kien vé sinh co ban dugc xem
la th xa xi

v Nhay cam néu xdy dueng gam cum ddan cu

g Co-funded by the

S rasmus+ Programme

# 1 the European Union
]




Trién khai dat ngap nuwéc cho nong thon: Cac co hoi

Lam thé ndo tich hop dat ngap nuwéc vao hé théng XLNT & nong
thon?

Cdc co hoi

Dién tich rong
Khéng doi héi van hanh
Dé quan ly

Tao ra nhitng khong gian xanh

Tdi s&r dung nwéc dé dang
Chi phi thdp, nang lvgng van hanh va bdo dudng thap

M&c dé nhay cam cuaa cu dan khdng caoe

SRR S SN

Ung dung: x&r Iy tap trung (10-20.000 PE. chwa tinh dién tich ao), phdn tdn, cong nghiép,

Co-funded by the
. L |
nong nghiép



0 C

Cam on!

antoninatorrensQub.edu

:gé’c
NIVERSITAT bs s

ARCELONA Fundacid Solidaritat

UNIVERSITAT pE BARCELONA



	Slide 1: Các giải pháp dựa vào tự nhiên để xử lý nước thải
	Slide 2: Mục lục
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7: Mục lục
	Slide 8
	Slide 9
	Slide 10
	Slide 11: INDICATORS
	Slide 12: VỆ SINH
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17: PHÂN TÁN – TRỰC TIẾP
	Slide 18
	Slide 19: ĐIỀU KIỆN PHÂN TÁN -  QUẢN LÝ BÙN HẦM CẦU
	Slide 20: Các công nghệ xử lý nước thải (1)
	Slide 21: Các công nghệ xử lý nước thải (2)
	Slide 22: Các công nghệ xử lý nước thải (3)
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Các công nghệ (tổng hợp)
	Slide 28
	Slide 29
	Slide 30
	Slide 31: Đất ngập nước nhân tạo
	Slide 32: TÍNH ĐƠN GIẢN
	Slide 33: Xử lý bằng đất ngập nước: Những gì đạt được nhờ vào sức mạnh của tự nhiên?
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40: Mục lục
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54: Mục lục
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74

