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Khéa Luén Tt Nghiép

MO DAU
Trong qua trinh phat tién khéng ngimg cta x3 hoi, loai ngudi da dat
duoc nhiéu thanh tu to 16n trong cac linh vuc kinh té, x4 hdi v6i mot trinh do
khoa hoc k§ thuat hién dai, nhung déng thoi cling gdy ra nhiéu hau qua

nghiém trong cho mai truong, dac biét la moi truong nude.

Cung vdi viée bao vé va cung cip ngudn nude sach thi viée thai va xur
ly nudc bi 6 nhiém trudc khi d6 vao ngudn tiép nhan 13 van dé tat yéu. Viét
Nam mdi ngdy c6 hang triéu m® nudc thai sinh hoat dugce dua vao mdi truong
do su phat trién cua d6 thi héa va dan sb ngay cang gia ting. Nu6c thai sinh
hoat x4 thai truc tiép ra ngudn tiép nhan s& anh hudng truc tiép dén ngudn
nudc mit gdy nén cdc tac dong tiéu cuc dén méi truong va stc khoe con
nguoi.

Pé phat trién ma khoéng 1am suy thodi méi truong thi viée dau tu xay
dung hé théng xtr Iy nude thai phtt hop 1a viéc 1am can thiét. Hién nay, tai cac
d6 thi 16n, rat nhiéu chung cu dugc xay dung nhung hé théng xir Iy nudc thai
sinh hoat con yéu kém. Do dé, viéc dau tu xay dung tram xtr ly nude thai cho
cac khu chung cu trudce khi xa vao kénh rach thoat nude tu nhién la mot yéu
cau cap thiét, nhdm muc tiéu phat trién bé vimg cho mdi truong tuong lai va
bao vé stic khoe cong dong.

Chinh vi 1y do d6, dé tai “ Thiét ké hé thong xir Iy nwéc thai sinh
hoat cho khu chung cw 15 ting véi 180 hé dan” d3 duoc em lua chon lam

khéa luan tét nghiép.
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Khéa Luén Tt Nghiép

CHUONGI:
TONG QUAN VE NUOC THAI SINH HOAT
1.1 Céc khéi niém: [5]

Theo Tiéu Chuan Viét Nam 5980-1995 : Nudc thai 1a nuée da duoc
thai ra sau khi sir dung hodc dugc tao ra trong mot qua trinh cong nghé va
khoéng con gia tri truc tiép ddi v6i qua trinh do.

Nudc thai sinh hoat 1a nudce thai tir cac khu dan cu, khu vuc hoat dong

thuong mai, khu vuc cong sé, truong hoc va céc co sé tuong tu khac.
1.2 Nguén géc nwéc thai sinh hoat: [8,10]

Nudc thai 6 ngudn gdc 1a nudc cip, nudc thién nhién sau khi phuc vu
doi séng con ngudi nhu an udng, tam giat, vé sinh, giai tri, san xuat hang hoa,
chin nudi v.v... va nudc mua bi nhiém ban cac chat hitu co va vo co thai ra

cac hé théng thu gom va cac nguén tiép nhan.

Nudc thai sinh hoat c6 nguén goc phat sinh tir nhu cau sir sung nuéc
cho céc hoat dong song caa con nguoi nhu: tdm giit, dn udng, vé sinh ca

nhan, tay rira. ..
1.3 Luu lwgng nwéc thai sinh hoat: [6,10]

Nudéc thai sinh hoat thuong tir 65% dén 90% sb luong nudc cap di qua
ddng hod cac ho dan, co quan, trudng hoc, khu thuong mai... 65% ap dung

cho noi kho néng, nudc cap dung cho ca viéc tudi cay co.

Luong phat sinh nudc thai sinh hoat rat 1on, tuy thudc vao muc thu
nhép, thoi quen ciia ngudi dan va diéu kién khi hdu ma c6 luong nude thai
phai sinh khac nhau. Sy khac nahu vé tiéu chuan cap nuéc giira cac khu vuc ¢

Viét Nam dugc néu trong bang sau:
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Khéa Luén Tt Nghiép

Bang 1.1: Tiéu chudn cdp nuwée tai Viét Nam

Giai doan
STT Péi twong cap nudc
2010 2020

1 | Bo thi loai dac biét, d6 thi loai I, khu du lich:

- Noi do 165 200

- Ngoai d6 120 150
2 Do thi loai 11, do thi loai I11:

- No6i do 120 150

- Ngoai do 80 100
3 | D6 thi loai IV, do thi loai V, diém dan cu 60 100

ndng thon

Nguon: TCXDVN 33:2006

1.4 Thanh phan nwéc thai sinh hoat: [8,9]

Nudc thai sinh hoat chira rat nhiéu chat hiru co d& phan huy sinh hoc,

ngoai ra con c6 cac thanh phan v6 co, Vi sinh vat va vi trung gay bénh rat

nguy hiém. Thanh phan nudc thai sinh hoat twong ddi 6n dinh va phu thudc

vao tiéu chuan cap nudc, dac diém cua hé thong thoat nudc, diéu kién trang

thiét bi vé sinh... Né)ng d6 céc chit 6 nhiém trong nudc thai sinh hoat duogc

néu trong bang sau:

Nguyén Thi Huong Giang — MT1301
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Khéa Luén Tt Nghiép

Bang 1.2: Thanh phan mede thai sinh hoat

Mtc do 6 nhiém
Chi tiéu Pon vi

Nang | Trung binh Thap
Téng chat ran (TS) mg/I 1000 500 200
- Chét rin hoa tan (TDS) mg/l 700 350 120
- Chat ran lo litng (TSS) mg/| 300 150 80
BODs mg/l 300 200 100
Tong Nito mg/| 85 50 25
- Nito hitu co mg/l 35 20 10
- Amoni mg/I 50 30 15
- Nitrit mg/I 0,1 0,05 0
- Nitrat mg/I 0,4 0,2 0,1
Clorua mg/I 175 100 15
Do kiém mgCaCOs/I 200 100 50
Tong chat béo mg/l 40 20 0
Téng Photpho mg/| 8

Nguon: Gi&o trinh cong nghé xir Iy mede thai, Tran Vin Nhan — Ngé Thi Nga,
2000
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Khéa Luén Tt Nghiép

1.5 Chi tiéu dac trung cho nwdéc thai sinh hoat: [3,9]
1, Tong chat ran (TS)

Tong cé4c chat ran c6 thé chia ra 1am hai thanh phan: Chét ran lo lung
(c6 thé loc duoc, TSS) va chat ran hoa tan (khéng loc duoc, TDS).

Téng céac chét ran (Total solid, TS) trong nudc thai 1a phan con lai sau
khi d3 cho nudc thai bay hoi hoan toan ¢ nhiét do tr 103 - 105°C. Cac chat
bay hoi ¢ nhiét d6 nay khong duogc coi 1a chat ran. Tong cac chat ran duoc
biéu thi bang don vi mg/L. Trong nudc thai sinh hoat c6 khoang 40 — 65%
chat rdn ndm & trang thai lo ling.

2, Mui

Viéc xac dinh mui cta nudce thai ngay cang tréd nén quan trong. Mui ctia
nudc thai con mai thuong khong gy ra cac cam giac khéd chiu, nhung mot
loat cac hop chat gdy mui kho chiu s& toa ra khi nudc thai bi phan hiy sinh
hoc dudi cac diéu kién yém khi. Hop chat gdy mui dic trung nhat 1a
hydrosulfua (H,S — mui tring théi). Hop chat khac, chang han nhu: Indol,
skatol, cadaverin... duoc tao dudi cac diéu kién yém khi o thé gay ra nhiing
mui kho chiu hon H,S.

3, Bo mau

D6 mau cua nudc thai 1a do chat min, cac chat hoa tan, chat dang keo
hoic do thuc vat théi rira, sy ¢ mat cia mot sb ion kim loai (Fe, Mn), tao,
than bun... N6 c6 thé 1am can tré kha ning khuéch tan cua &nh sang vao
ngudn nudc gay anh huong dén kha ning quang hop cua hé thuy sinh thuc
vat. Do mau con lam mat vé my quan caa nguén nudc nén rat dé bi sy phan
ring cua cong ddng 1an can.

4, Do duc
Do duc cua nudc thai 1a do cac chét lo limg va cac chat dang keo chira

trong nudc thai tao nén. Pon vi do d¢ duc thong dung NTU
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5, Nhiét do

Nhiét d§ cia nudce thai thuong cao hon so vai nhiét do cua nude cép do
viéc xa ra cadc dong nudc néng hoac 4m tr cac hoat dong sinh hoat, thuong
mai... va nhiét do ctua nudc thai thuong thip hon khong khi. Nhiét do cua
nuéc thai 13 mot trong nhimng thong sd quan trong béi vi phan 16n cac so dd
xtr 1y nudc déu tmg dung qua trinh xir 1y sinh hoc ma qua trinh d6 thuong bi
anh hudng manh boi nhiét d§. Nhiét do cuia nudc thai anh hudng doi séng
thuy sinh vat, su hoa tan oxy trong nudc.

6, pH

pH cua nudc thai c6 mot ¥ nghia quan trong trong qué trinh xtr 1y. Céc
cong trinh xur Iy nude thai ap dung cac qua trinh sinh hoc 1am viéc tét khi pH
nam trong gi6i han tir 7 - 7,6. Nhu chung ta di biét méi trudng thuan loi nhat
dé vi khuan phat trién 1a moi truong c6 pH tir 7 - 8. Cac nhom vi khuan khac
nhau c6 giéi han pH hoat dong khac nhau. Ngoai ra pH con anh huong dén
qua trinh tao bong cin cua cac bé ling bing cach tao bong cin bang phén
nhom. Nudc thai sinh hoat pH dao dong trong khoang 6,9 — 7,8
7, Nhu cau oxy sinh hoc ( Biochemical Oxygen Demand, BOD)

Nhu cau oxy sinh hoa 14 lugng oxy can thiét dé vi sinh vét oxy hoa cac
chat hitu co trong mot khoang thoi gian xac dinh va dugc ky hiéu bang BOD
duoc tinh bang mg/l. Chi tiéu BOD phan anh mirc d6 6 nhiém hitu co cta
nuéc thai. BOD cang 16n thi nude thai (hodc nudc ngudn) bi 6 nhiém cang
cao va nguoc lai.

Thoi gian can thiét dé cac vi sinh vat oxy héa hoan toan cac chat hitu
co ¢6 thé kéo dai dén vai chuc ngay tuy thudc vao tinh chit cia nude thai,
nhiét 46 va kha nang phan huy cac chat hiru co cua hé vi sinh vat trong nudc
thai. P& chuan hoa cac sb liéu nguoi ta thuong bao cio két qua dudi dang
BODs (BOD trong 5 ngay & 20°C). Mirc d6 oxy hoa cac chit hitu co khong
déu theo thoi gian. Thoi gian dau, qua trinh oxy hoa xay ra voi cuong do

manh hon va sau dé giam dan

Nguyén Thi Huong Giang — MT1301 Page 6
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8, Nhu cau oxy hoa hoc ( Chemical Oxygen Demand, COD)

Chi tiéu BOD khong phan anh dy du vé luong tong cac chat hitu co
trong nudc thai, vi chua tinh dén cac chat hitu co khong bi oxy héa bang
phuong phap sinh héa va ciing chua tinh dén mot phan chat hiru co tiéu hao
dé tao nén té bao vi khuin méi. Do d6 dé danh gia mot cach day du luong oxy
can thiét dé oxy hoa tat ca cac chat hiru co trong nudc thai nguoi ta sir dung
chi tiéu nhu cau oxy héa hoc. Bé xac dinh chi tiéu ndy, ngudi ta thudng dung
potassium dichromate (K,Cr,0;) dé oxy héa hoan toan cac chat hitu co, sau
d6 dung phuong phap phan tich dinh lugng va coéng thirc dé xac dinh ham
luong COD.

9, Oxy hoa tan( Dissolved oxygen, DO)

Oxy hoa tan (DO) la mot trong nhitng chi ti€u quan trong trong qua
trinh xur 1y sinh hoc hiéu khi. Luong oxy hoa tan trong nudc thai ban dau dan
vao tram xtr 1y thuong bang khong hodc rat nho. Trong khi do, trong cac cong
trinh xtr Iy sinh hoc hiéu khi thi luong oxy hoa tan can thiét khong nho hon
2mg/I.

10, Chat hoat déng bé mat.

Chat hoat dong bé mit 1a nhirng chét hitu co gém 2 phﬁn: ki nudc va ua
nude, tao nén sy hoa tan cla cac chat do trong dau va trong nudc. N gué)n tao
ra cac chat hoat dong bé mat 13 viée st dung céc chat téy ria trong sinh hoat.
Su c6 mat cta chat hoat dong bé mat trong nudc thai anh hudng dén tt ca cac
giai doan x1r 1y, cac chit ndy 1am can trd qua trinh lang va cac hat lo ling, tao
nén hién tuong sui bot trong cac cong trinh xur Iy, kim ham céac qua trinh xu ly
sinh hoc.

11, Nito

Nito c6 trong nudc thai & dang céc lién két & dang v6 co va hiru co.

Trong d6 nudc thai sinh hoat, phan 16n 14 lién két hiru co 1a cac chit c6 ngudn

gbc protit, thuc pham du thira. Con cac Nito trong cac lién két vo co gdm céc

Nguyén Thi Huong Giang — MT1301 Page 7
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dang khtr NH4", NH; va cac dang oxy hdéa: NO, va NO3". Tuy nhién trong
nude thai chua xir 1y, vé nguyén tic thuong khong c6 NO, va NO3'.
12, Photpho

Photpho la mot chat dinh dudng da luong can thiét ddi voi su phat trién
cta sinh vat. Viéc xac dinh Photpho tong 13 mot thong sé dong vai trd quan
trong dé dam bao qua trinh phat trién binh thuong cta cac vi sinh vét trong
qua trinh xtr Iy chat thai bang phuwong phap sinh hoc. Photpho va cac hop chit
chtra Photpho ¢6 lién quan chit ch& dén hién tugng phu dudng ngudn nudc,
do su c¢6 mit qua nhiéu cua cac chét nay kich thich sy phat trién cta tao va vi
khuan lam.

13, Vi khudn va sinh vt khac

Céac vi sinh vat hién dién trong nudc thai sinh hoat bao gém céc vi
khuan, vi rat, nim, tao, dong vat nguyén sinh, cac loai dong va thuc vat bac
Cao.

Mutrc d6 nhiém ban vi sinh vat cua ngudn nude phu thudc nhiéu vao
tinh trang vé sinh trong khu dan cu va nhét 1 cac bénh vién. P6i véi nudc
thai bénh vién, bat budc phai xir Iy cuc bd trude khi xa vao hé thong thoat
nudc chung hoic trudce khi xa vao song ho.

Ngué)n nude bi nhiém ban sinh hoc khong str dung dé uéng duoc, tham
chi néu s6 luong vi khudn gdy bénh du cao thi ngudn nudc nay ciing khong
thé dung cho muc dich giai tri nhu boi 16i, cau ca dugc. Cac loai thuy san
trong khu vuc 6 nhiém khong thé sir dung lam thic an tuoi sbng duge vi né 13
ky chu trung gian cta cac ky sinh trung gay bénh.

1.6 Tac dgng cia nwoc thai sinh hoat téi méi trwong va con nguwoi:

Téc hai ctua nudc thai sinh hoat dén mai truong 1a do cac thanh phan 6

nhiém ton tai trong nudc thai gay ra.

— COD, BOD: su khoang hoa, 6n dinh chét hitu co tiéu thu mot lugng 16n

va gay thiéu hut oxy caa nguédn tiép nhan dan dén anh huong dén hé
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sinh thai moi truong nude. Néu 6 nhidm qua muc, diéu kién yém khi cé
thé hinh thanh. Trong qué trinh phan huy yém khi sinh ra cac san pham
nhu H,S, NH3,CH,,..1am cho nuéc ¢6 mui hdi thdi va 1am giam pH cua
moi truong.

— SS: lang dong & ngudn tép nhan, gay diéu kién yém khi.

— Nhiét d6: nhiét d6 caa nuéc thai sinh hoat thuong anh hudng dén doi
séng cuaa thuy sinh vat nudc.

— Vi triing gay bénh: gy ra cac bénh lan truyén bang duong nudc nhu
tiéu chay, ngo doc thie an, vang da,...

— N, P: day la nhirng nguyén t6 dinh dudng da lwong. Néu néng d6 trong
nudc qua cao dan dén hién twong pht dudng hoa ( sy phat trién bing
phat cua cac loai tao, 1am cho nong do oxy trong nudc rat thap vao ban
dém gay ngat thd va diét vong cac sinh vat, trong khi d6 vao ban ngay
nong do oxy rat cao do qua trinh hd hap cua tao thai ra ).

— Mau: mat my quan.

— Dau md: gay mui, ngin can khuéch tan oxy trén bé mit.

Nudc thai sinh hoat gy ra cac tac dong tiéu cuc dén sic khoe con nguoi

va mdi truong séng, vi vay can ¢ nhiing phuong phap xu ly thich hop dé loai

bo cac tac dong khdng mong muén do.
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CHUONG II:
CAC PHUONG PHAP XU LY NUOC THAI SINH HOAT

2.1 Phuwong phap co hoc:

Xt 1y co hoc (hay con goi 1a xt Iy bac 1) nham muc dich loai bo cac tap
chat khéng tan (rac, cat, nhua, dau md, cin lo ling, c4c tap chat ndi...) ra khoi
nuéc thai, didu hoa luu lugng va ndng do cac chat & nhidm trong nudc thai.
Cac cong trinh xir 1y nudc thai bang phuong phéap co hoc théng dung gom:
2.1.1 Song chin rac va lwéi chian rac: [3,8]

a. Song chan réc.

Song chan rac thuong dit trugc hé thong xu 1y nuéc thai hodc cé thé
dat tai cAc miéng xa trong phan xudng san xuat nham giir lai cac tap chat c6
kich thudc lon nhu: Nhanh cay, gd, 14 cay, gidy, nildng, vai vun va cac loai
rac khac. Dong thoi bao vé cac cong trinh va thiét bi phia sau nhu bom, tranh
4ch tac duong dng, muong dan.

b. Luéi chin réac.

Luéi chin rac dung dé khir cac chit lo lirg ¢6 kich thudc nho, thu hoi
cac thanh phan quy khdng tan hoic khi can phai loai bo rac co kich thudc
nho. Kich thuéc mat luéi tr 0,5 + 1,0 mm.

Lu6i chan rac thuong dugc bao boc xung quanh khung rdng hinh try
quay tron (hay con goi 1a tréng quay) hoic dit trén cac khung hinh dia.

2.1.2 Bé lang cat: [8,9]

Bé léng cat nham loai bo cat, soi, dd dam, cac loai xi khoi nude thai.
Trong nudc thai, ban than cat khong doc hai nhung s& anh huong dén kha
nang hoat dong cuia cac cong trinh va thiét bi trong hé théng nhu ma sat lam
mon cac thiét bi co khi, lang cin trong cac kénh hodc éng dan, 1am giam thé
tich hitu dung cua cac bé xur 1y va ting tan sb 1am sach cac bé nay. Vi vay

trong cac tram xur 1y nhat thiét phai c6 bé lang cat.
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Bé lang cat thuong duogc dat phia sau song chin rac va trude bé lang so
cap. Doi khi nguoi ta dat bé ling cat truée song chin rac, tuy nhién viéc dit
sau song chan c6 1oi cho viéc quan 1y bé lang cat hon. Trong bé lang cat cac
thanh phan can loai bo ling xudng nho trong luong ban than cua ching. O
day phai tinh toan thé nao dé cho cac hat cat va cac hat vo co can giit lai s&
lang xubng con cac chat lo ing hitu co khéc troi di.

* Sdn phoi cdt

Can x4 ra tr bé lang cat con chira nhiéu nudc nén phai phoi kho & san
phoi cat hodc hd chtra cat dat & gan bé lang cat. Chung quanh san phoi cét
phai ¢6 by dip cao 1+2m. Kich thudc san phoi cat duge xac dinh véi diéu
kién tong chiéu cao 16p cat h chon bang 3+5m/nam. Cat khd thuong xuyén
dugc chuyén di noi khac.

2.1.3 Bé diéu hoa. [9]

Bé diéu hoa duoc dung dé duy tri dong thai va nong do cac chat 6
nhiém vao cdng trinh, 1am cho cdng trinh 1am viéc 6n dinh, khic phuc nhiing
su ¢6 van hanh do dao dong vé nong do va luu luong caa qua trinh xu 1y nudce
thai gay ra va nang cao hiéu suat cua qua trinh xu ly sinh hoc. Bé diéu hoa c6
thé duoc phan 1am ba loai nhu sau:

- Bé diéu hoa luu luong.

- Bé diéu hoa ndng dd.

- Bé diéu hoa ca luu lwong va nong do.

2.1.4 Bé tach dau mé: [9]

Cac cong trinh nay thuong duoc tng dung khi xi 1y nudc thai cong
nghiép. Nham loai bo cac tap chat c6 khéi lwong riéng nho hon nudc. Céac
chat nay s& bi bit kin 15 hong giira cac vat liéu loc trong bé sinh hoc...va
chung ciing pha huy cau trdc bun hoat tinh trong bé Aeroten, gay kho khin

trong qua trinh 1én men can.
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2.1.5 Bé lang: [9]

Bé lang tach cac chat khong tan & dang lo limg trong nudc thai theo
nguyén tic trong luc. Cac bé lang cd thé bé tri ndi tiép nhau. Qua trinh ling
tét ¢ thé loai bo dén 90 + 95% luong cin cé trong nudc thai. Vi vay, day 1a
qua trinh quan trong trong qua trinh xir Iy nudc thai, thuong b tri xtr Iy ban
dau hay sau xir Iy sinh hoc. Bé c6 thé ting cuong qué trinh lang ta c6 thé
thém vao chét dong tu sinh hoc. Bé lang dugc chia 1am ba loai:

- Bé ling ngang

- Bé lang dung

- Bé lang li tam
2.1.6 Bé loc: [9]

Nham tach c4c chat ¢ trang thai lo limg kich thudc nhé bang cach cho
nudc thai di qua 16p vat liéu loc. Bé loc thuong 1am viéc vai hai ché do loc va
raa loc. Qua trinh loc chi ap dung cho cac cong nghé xur 1y nudc thai tai sir
dung va can thu hoi mot sé thanh phan qui hiém c6 trong nudc thai. Céac loai
bé loc thuong dugc phan loai nhu sau:

- Loc qua vach loc.

- Bé loc véi vt liéu loc dang hat.

- Bé loc cham.

- Bé loc nhanh.

- Cot loc ap luc
2.2. Phwong phap xiwr ly hoa ly [3,8]

Trong day chuyén céng nghé xur 1y, cong doan xir Iy hoa 1y thuong
duoc &p dung sau cong doan Xir Iy co hoc. Phuong phap héa Iy dugc sur dung
dé loai khoi nudc thai cac hat lo ltng phan tan, cac chat hitu co va vo co hoa
tan, c6 nhiéu vu diém nhu:

- Loai duoc cac hop chit hiru co khong bi oxy hoa sinh hoc.

- Khdng can theo ddi cac hoat dong cua vi sinh vat.

- C6 thé thu hoi cac chit khac nhau.
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- Hiéu qua xir ly cao va 6n dinh hon.

® Phuwong phap dong tu va keo tu.

Dung dé 1am trong va khir mau nuéc thai bang cach ding cac chit keo
tu (phén) va céc chét tro keo tu dé lién két cac chat ran ¢ dang lo ling va keo
c6 trong nudc thai thanh nhitng bong c6 kich thudc 16n hon.

Phuong phap dong tu - keo tu la qué trinh thé hoa cac hat phén tan va
nhil trong, dd bén tap hop bi pha hay, hién tugng ling xay ra.

Str dung dong tu hiéu qua khi cac hat keo phan tan co6 kich thuoc 1-
100um. Dé tao dong ty, can c6 thém céc chat dong tu nhu:

- Phen nhom Aly(SQO,4);.18H,0. B hoa tan ctiia phén nhdm trong nudc
& 20°C 12 362 g/l. pH tdi wu tir 4.5-8.

- Phén sit FeSO,.7H,0. Do hoa tan cua phén nhém trong nudc & 20°C
14 265 g/1. Qua trinh dong tu bang phén sat xay ra tét nhat & pH >9.

- Cac mudi FeCl,.6H,0, Fe»(50,)3.9H,0, MgCl,.6H,0, MgS0O,.7H,0,...
2.3 Phwong phap xir ly sinh hec:

Thuc chat ciia phuong phap nay 13 dua vao kha ning séng va hoat dong
ctia cac vi sinh dé phan huy - oxy hoa cé4c chat hiru co ¢ dang keo va hoa tan
c6 trong nudc thai. Vi sinh vat st dung cac chat hitu co co trong nudc thai
lam ngudn dinh dudng nhu: Cacbon, nito, photpho, kali,...vi sinh vt sir dung
vat chat nay dé kién tao té bao ciing nhu tich luy ning luong cho qué trinh
sinh trudng va phat trién chinh vi vay sinh khdi vi sinh vat khdng ngimg ting
1én.

Cong trinh xt ly sinh hoc thuong dugc dat sau khi nudc thai da dugc
Xt 1y so bd qua cac cong trinh co hoc, hoa hoc, hoa ly.

2.3.1 Cong trinh xir 1y trong diéu kién tw nhién [2,3]
2.3.1.1. Canh déng twéi, canh dong loc

Viéc xtr 1y nudc thai bang canh dong tudi, canh dong loc dua trén kha
nang gitt C4C can nudc ¢ trén mat dat, nudc thim qua dat nhu di qua loc. Nho

c6 oxy trong 16 hong va mao quan cua lop dat, cac VSV hiéu khi hoat dong
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phan hay cac chat hitu co nhidm ban, cang xuéng siu lwong oxy cang it va
qua trinh oxy hoa cac chat hitu co giam dan. Qua trinh oxy hoa nudc thai chi
xay ra ¢ l6p nudc mat squ 1,5m.

Canh dong tudi va canh dong loc 1a nhitng manh dat dugc san phang
hay tao déc khong dang ké va duoc ngin cach tao thanh cac 6 bang céc bo
dat.
2.3.1.2. Ho sinh hoc
Pay 1a phuong phap xt 1y don gian nhat va da dugc 4p dung tir xua. Phuong
phap nay ciing khong yéu cau ky thuat cao, vén dau tu it, chi phi hoat dong
thap, quan 1y don gian va hiéu qua ciing kha cao. Quy trinh dugc tom tat nhu
sau:

Nuéc thai — loai bo rac, cét, séi... — Cac ao ho 6n dinh — Nude di xi
y.
a. Ho hiéu khi.

Ao ndng 0,3 — 0,5 m ¢ qué trinh oxy hda cac chat ban hitu co cha yéu
nho cac vi sinh vat. gdm 2 loai: H6 1am thoang tu nhién va hd lam thoang
nhan tao.

b. Hb ki khi.

Ao ki khi 1a loai a0 sau, it hodc khong co diéu kién hiéu khi. Céc vi
sinh vat ki khi hoat dong séng khong can oxy cuaa khéng khi. Ching sir dung
oxy tir c&c hop chat nhu nitrat, sulfat... D& oxy hda cac chat hiru co va cac
loai ruou va khi CH,, H,S,CO,,...va khi va nudc. Chiéu sau caa ho kha I6n
khoang 2 — 6 m.

c. Ho tay nghi.

La su két hop hai qua trinh song song: phan hay hiéu khi cac chat hitu

co hoa tan c6 déu ¢ trong nudc va phan hay ki khi (cha yéu 1a CH,) can liang

& vung lang.
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A0 hod tiry nghi dugc chia 1am ba ving: Lép trén 1a viing hiéu khi, viing
gitra 12 vung ki khi tly tién va ving phia day sau 1a vung ki khi. Chiéu sau
cua hd khoang 1 —1,5 m.

2.3.2. C4c cdng trinh xir ly hiéu khi nhan tao. [2,3,10]

Xt ly sinh hoc hiéu khi trong diéu kién nhan tao co thé ké dén hai qua

trinh co ban:
+ Qua trinh xtr 1y sinh trudng lo lang.
+ Qua trinh xt 1y sinh truong bam dinh.

Céc cong trinh twong thich cta qué trinh xi Iy sinh hoc hiéu khi nhu:
Aeroten bun hoat tinh (vi sinh vat lo lang), bé thoi khi sinh hoc tiép xtc (vi
sinh vat bam dinh), bé loc sinh hoc, thap loc sinh hoc, bé sinh hoc tiép xuc
quay...
2.4.2.1. Cong trinh xi ly sinh hoc hiéu khi

Quaé trinh xtr Iy nudc thai st dung bun hoat tinh dua vao su hoat dong
séng cua si sinh vat hiéu khi. Trong bé Aeroten, cac chat lo limg dong vai tro
la cac hat nhan dé cho vi khuan cu tra, sinh san va phat trién dan Ién thanh
cac bong can goi 1a bun hoat tinh. Bun hoat tinh 1a c&c béng cin c6 mau nau
sam chira cac chat hiru co hap thu tir nuéc thai va 13 noi cu tra dé phat trién
ctia vO sd vi khuan va vi sinh vat khac. Céc vi sinh vat déng hoa céac chat hitu
co ¢6 trong nudc thai thanh céc chat dinh dudng cung cap cho su séng. Trong
quéa trinh phat trién vi sinh vat st dung cac chat dé sinh san va giai phong
nang luong, nén sinh khdi cua ching ting 1én nhanh. Nhu vay cac chat hiu
co ¢6 trong nudc thai duoc Chuyén héa thanh cac chit vo co nhu H,O, CO,
khong doc hai cho moéi truong.

Qua trinh sinh hoc c6 thé dién ra tém tit nhu sau:

Chét hiru co + Vi sinh vat + oxy = NH; + H,0 + Ning luong + Té Bao
maoi
Hay cd thé viét:

Chat thai + Bun hoat tinh + Khong khi = San pham cubi + Bln hoat tinh dur.
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a. Bé Aeroten
Bé Aeroten 14 cong trinh bé téng cbt thép hoic bang sét thép, hinh khoi
chit nhat hozc hinh tron. Nuéc thai chay qua sudt chiéu dai bé va duoc suc
khi, khudy dao nham ting cuong oxy hoa tan trong nude, thic day qua trinh
phan huy chat hitu co cua vi sinh vat hiéu khi. Qué trinh phan huy céc chat
hitu co xay trong Aeroten bao gém ba giai doan

- Giai doan mét: thirc 3n dinh dudng trong nudc rat phong phu, lugng

sinh khéi trong thoi gian nay lai it. Sau khi thich nghi voi méi truong,
vi sinh vat sinh truéng rat nhanh va manh theo cip sé6 nhan, vi vay
lugng oxy tiéu thu tang dan

- Giai doan hai: sinh vat phét trién 6n dinh, tdc do tiéu thu oxy ciing gan

nhu it thay doi chinh & giai doan nay chat hitu co bi phan huy nhiéu
nhét

- Giai doan ba: Sau mot thoi gian kha dai, tée do oxy hoa cam chung, c6

chiéu huéng giam lai thay téc do tiéu thy oxy ting 1én. Pay 1a giai doan

nitrat hoa mudi amon.

Nudc thai_ | BéAeroten |,/ B& \_Xara,
sinh hoat Ngudn
tiép nhan

Suc khi

v

Xa bun tuoi

Tuan hoan bun hoat tinh

v
Xa bun hoat tinh thira

Hinh 2.1: So d6 cdng nghé bé Aeroten
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b. Bé loc sinh hoc

La cong trinh duoc thiét ké nham muc dich phan huay cac chat hitu co
c6 trong nudc thai nho qué trinh oxy héa dién ra trén bé mat vat liu tiép xuc.
Trong bé chua day vat liéu tiép x(c, 1a gia thé cho vi sinh vat séng bam. C6 2

dang:

- Bé loc sinh hoc nhé giot: La bé loc sinh hoc ¢6 16p vat liéu loc khdng
ngap nudc. Gia tri BOD cua nudc thai sau khi lam sach dat toi 10 + 15mg/I.

V6i luu lugng nudc thai khong qua 1000 m*/ngay.

- Bé loc sinh hoc cao tai: Lép vat liéu loc dit ngap trong nudc. Tai
trong nuéc thai t6il0 + 30m*/m’ngd tuc 1a gap 10 + 30 1an ¢ bé loc sinh hoc

nho giot.
c. Pia quay sinh hoc RBC ( Rotating biological contactors)

RBC gom mot loai dia tron xép lién nhau bang polystyren hay PVC.
Nhiing dia nay dugc nhiing chim trong nudc thai va quay tu tir. Trong khi van
hanh, sinh vt ting truéng s& bam dinh vao bé mat dia va hinh thanh mot 16p

mang nhay trén toan bo bé mat uét cia dia.

Pia quay lam cho sinh khéi ludn tiép x(c voi chét hitu co trong nuéc
thai va khong khi dé hap thu oxy, dong thoi tao su trao d6i oxy va duy tri sinh

khdi trong diéu kién hiéu khi
d. Bé sinh hoc theo mé SBR (Sequence Batch Reactor)

SBR la mot bé dang cua bé Aeroten. Khi xay dung bé SBR nudéc thai
chi can di qua song chan rac, bé lang cat va tach dau md néu can, roi nap
thang vao bé. Uu diém 1a khir dugc cac hop chat Nito, photpho khi van hanh
dung quy trinh hiéu khi, thiéu khi va yém khi.

Bé SBR hoat dong theo 5 pha:
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1. Pha lam day (fill): Thoi gian bom nudc vao bé kéo dai tir 1 — 3 gio.
Dong nudc thai duge dua vao bé trong suét thoi gian dién ra pha lam
day. Trong bé phan @ng hoat dong theo mé néi tiép nhau, tly thudc vao
muc tiéu xir 1y, ham luong BOD dau vao, qua trinh 1am day c6 thé thay
d6i linh hoat: Lam day — tinh, lam day — hoa tron, lam day suc khi.

2. Pha phan tng, thoi khi (React): Tao phan tng sinh hoa giita nudc thai
va bun hoat tinh bang suc khi hay 1am thoang bé mit dé cung cap oxy
vao nuéc va khuay tron déu hdn hop. Thoi gian l1am thoang phu thudc
vao chat luong nudc thai, thudng khoang 2 gio. Trong pha phan Gng,
qué trinh nitrat hoa c6 thé thuc hién, chuyén nito tir dang N-NH; sang
N-NO,” va nhanh chéng chuyén sang dang N-NOs'.

3. Pha ling (settle): Lang trong nuéc. Qua trinh dién ra trong méi trudng
tinh, hiéu qua thay luc cua bé dat 100%. Thoi gian lang trong va co dic
bun thuong két thiic sém hon 2 gio.

4. Pha rat nudc (draw): Khoang 0.5 gio.

5. Pha cho: Cho doi dé nap mé méi, thoi gian chd phu thugc vao thoi gian
van hanh 4 quy trinh trén va sé luong bé, thir tw nap nudc ngudn vao
bé.

Xa bun du la mot giai doan quan trong khong thudc 5 giai doan co ban
trén, nhung no ciing anh huong 16n dén ning suat caa hé. Luong va tan xuét
xa bun dugc xac dinh bai ning suat yéu cau, ciing gidng nhu hé hoat dong
lién tuc thong thuong. Trong hé hoat dong gian doan, viéc xa thuong duoc
thuc hién & giai doan lang hodc giai doan thao nude trong. Pic diém duy nhét
la & bé SBR khong can tuan hoan bun hoat héa. Hai quéa trinh 1am thoang va
ling déu dién ra & ngay trong mot bé, cho nén khdng c6 sy mat mat bun hoat
tinh & giai doan phan tng va khéng phai tuan hoan bun hoat tinh dé gitt nong
do.
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AL CRET GETLE DEANT. DU

sl

Hinh 2.2: Qua trinh vdn hanh bé SBR

2.3.2.2. Cac cong trinh xw ly sinh hec ki khi: [2,8,10]

Phén huy ki khi (Anaerobic Descomposotion) la qué trinh phan huy
chat hiru co thanh cac chat khi (CH, va CO,) trong diéu kién khong c6 oxy.
Viéc chuyén hda cac acid hiru co thanh khi métan san sinh ra it ning luong.
Nang luong hitu co chuyén hoa thanh khi vao khoang 80 + 90%.

Hiéu qua xir Iy phu thudc vao nhiét d6 nudce thai, pH, nong d6 MLSS.
Nhiét do thich hop cho phan tng sinh khi la tir 32 + 35 °C.

Uu diém noi bat caa qué trinh xu 1y ki khi 1a Iwong bun sinh ra rét thap,
vi thé chi phi cho viéc xtr Iy bun thap hon nhiéu so vai cac qua trinh xt Iy
hiéu khi.

Trong qua trinh 1én men ki khi, thuong c6 4 nhom vi sinh vat phan hay
vat chat hiru co ndi tiép nhau:

- Thay phan: Cac vi sinh vat thay phan (Hydrolytic) phan hay cac chat
hiru co dang polyme nhu cac polysaccharide va protein thanh cac cac
phtic chat don gian hoic chat hoa tan nhu amino acid, acid béo.... Két
qua cua su bé gdy mach cacbon chua lam giam COD.

- Acid hda: O giai doan nay, vi khuan 1én men chuyén héa céc chat hoa
tan thanh chat don gian nhu acid beo dé bay hoi, alcohols céc axit
lactic, methanol, CO,, H,, NHs;, H,S va sinh khéi méi. sy hinh thanh
c4c acid cd thé lam ph giam xudng 4.0.

- Acetic hoa (acetogenesis): Vi khuan acetic chuyén hda cac san pham

cua giai doan acid hoa thanh acetate, H,, CO, va sinh khbi méi.
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- Metan héa (methanogenesis): Pay 1a giai doan cudi cliing cia qué trinh
phan huy ki khi. Axit acetic, H,, CO,, axit formic va methanol chuyén
héa thanh métan, CO, va sinh khdi

Bé UASB ( Upflow anaerobic Sludge Blanket).

Nudc thai duoc dua truc tiép vao phia dudi day bé va duoc phan phdi
ddng déu, sau d6 chay nguoc 1én xuyén qua 16p ban sinh hoc dang hat nho
(bAng bun) va chét hitu co bi phan huy.

Cac bot khi métan va NH3, H,S néi 1én trén va duogc thu bang cac chup
thu khi dé dan ra khoi bé. Nudc thai tiép theo d6 chuyén dén ving lang caa bé
phan tach 2 pha 16ng va ran. Sau d6 ra khoi bé, bun hoat tinh thi hoan luu lai
viing 16p bong bun. Sy tao thanh bun hat va duy tri dugc nd rat quan trong khi
van hanh UASB.

Thudng cho thém vao bé 150 mg/l Ca** @ ddy manh su tao thanh hat
bun va 5 = 10 mg/l Fe** @ giam bot su tao thanh cac soi bun nha. Dé duy tri
l6p bong bun & trang thai lo ling, toe d6 dong chay thuong lay khoang 0,6 +
0,9 m/h.

Hinh 2.3: Bé UASB.

1. Pau vao, 2. Pau ra, 3. Biogas 4. Thiét bi giit bun (VSV),

5. Khu vuc ¢ it bun hon

Nguyén Thi Huong Giang — MT1301 Page 20



Khéa Luén Tt Nghiép

Hién nay, nuéc thai tai cac khu chung cu tai Viét Nam phan Ion déu
chua dugc xur Iy da thai ra ngudn tiép nhan gy ra nhung anh huong tiéu cuc
dén méi truong va suc khoe con nguoi. Vi vay, viéc ap dung cac bién phap ki
thuat dé xir Iy nuéc thai sinh hoat tai cac khu chung cu 13 viéc 1am can thiét

nham loai bo cac tac dong tiéu cuc do.
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CHUONG III:
PE XUAT, LUA CHON PHUONG AN XU LY NUOC THALI
SINH HOAT CHO KHU CHUNG CU 15 TANG UNG
VOl 180 HQO DAN

3.1.Théng sé tinh toan hé théng xir Iy nwéc thai
3.1.1Tinh toan lwu lwgng nwoc thai khu dan cw [6,7,10]

Theo TCXDVN 33:2006 tiéu chuan cap nudc cho d6 thi loai | ving noi
do6 la: 200 1/nguoi.ngay

Luu lugng nudc thai trén dau nguoi:

g= 200 x 0,9 = 180 (I/ngudi.ngay)
(90% lirgng nuedc Cap tré thanh nwéc thai)

Gia st 1 ho ¢ trung binh 4 nguoi thi dan sb duy kién cua khu chung cu

15 tang vé&i 180 can ho 1a:

N= 180 x 4 = 720( nguoi)

Luu lugng nudce thai trung binh ngay dém (Qy,) dugc tinh theo cong

thire sau:
_gqw X N 180 ><720_1296 5 /ng. d
O» =500 = 1000 1226 (m/ng.d)
Luu luwgng nudce thai trung binh gio:
Q¢p 129,6
h _ — — 3
th—24— 2 = 5,4 (m>/h)

Luu luwgng nudc thai trung binh gidy:

s _Qfy x1000 54 x 1000 _ . y
% ="3600 = 3600 U3
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Bdng 3.1 Hé so khong diéu hoa chung

Hé sé Luwu lwong nwéc thai trung binh (I/s)

khéng diéu
hoachung | 5 | 10 | 20 | 50 | 200 | 300 | 500 | 1000 | >5000

Ko max 2512119 17|16 [155]| 15 | 1,47 1,44

Ko min 0,38 1045 | 0,5 | 0,55|0,59 | 0,62 | 0,66 | 0,69 0,71

Nguon: TCXDVN 51:2008

Theo TCXDVN 51:2008, khi luu lugng trung binh cia nudc thai nho
hon 5 /s thi lay gia tri K, ctia Qp =5 /s

Luu lwong 16n nhat:
Qmax = Qfy X Komax =54 X 2,5 =135 (m*/h)
Luu luong nho nhat:
Qr. = QL X Kymin =54 X0,38 = 2,052 (m3/h)
3.1.2 Nong @9 chat 6 nhiém trong nwéc thai [8]

Thanh phan nuéc thai sinh hoat ciia khu chung cu ciing chinh 14 thanh
phan dic trung cua nudc thai sinh thong thuong voi cac thong sé 6 nhiém

dugc trinh bay trong bang 3.2
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Bdng 3.2: Dac tinh cua nuoéc thai sinh hoat

Thanh phan nwéc thai Néng d¢ diu QCVN
Don vi
sinh hoat vao 14:2008, cot B

pH - 6,5-7,5 5-9

SS mg/I 200 100

BODs mg/I 250 50

COD mg/l 370 100

NH.," (tinh theo N) mg/I 25 10
NOj3 (tinh theo N) mg/I 10 50
Photpho tong mg/l 10 10

Nguon: Gido trinh céng nghé xir 1y mede thai, Tran Vin Nhan — Ngé Thi Nga,
2000

% Tiéu chuan xa thai

- Nudc thai khu chung cu sau khi dugc xir Iy tai hé théng xir Iy nuéc thai
tap trung phai dat quy chuan QCVN 14:2008, cot B

- Cot B quy dinh gia tri ndng d6 cta cac thong sé 6 nhiém 1am co sd tinh
toan gi4 tri tdi da cho phép trong nudc thai sinh hoat khi thai vao ngudn nudc
khéng dung cho muyc dich cap nudc sinh hoat
3.1.3 Mirc dd can xir ly ciia nwéc thai

e Muc do can xu Iy ham luong chét ran lo lung SS:

ss =2 ~ 55 00 = 220190 00 = 50
~ T Ss, ~ 200 - U

Trong d6: - SS, : ham luong chat ran lo ltng trong nudc thai chua xtr Iy, mg/l

- SS; : ham lwong chat rin lo ling trong nuéc thai sau xu 1y, mg/l
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e Muc do can thiét phai xtr Iy ham luong BOD

gop = 2905 —BODs 100250750 Lo0-= 85%
~ BODY ~ 250 -

Trong d6: - BODs" : ham lugng BODs trong nudc thai dau vao, mgl/l
- BODs" : ham lugng BODs trong nudc thai dau ra, mg/l
e Mic do6 can thiét phai xa Iy ham luwong COD

cop = E9Pr —CODr 00 =370 =100 00 = 73%
~ CoDy, ~ 370 -

Trong d6: - COD, : ham lugng COD trong nuéc thai dau vao, mg/l
- COD; : ham lugng COD trong nudc thai dau ra, mg/l
3.2 Pé xuit, lva chon phwong an xir Iy nwéc thai sinh hoat

Nudc thai sinh hoat tai cac khu dan cu véi thuong chira nhiéu dau ma
nén s& dugc xtr 1y tai bé tach dau ma. bac biét, thanh phan chat & nhidm cua
nudc thai sinh hoat cha yéu 14 cac chat hitu co, vi tring gy bénh va ti 18
BODs/ COD= 0,68 nén phuong phap xu ly sinh hoc két hop voi khir tring

nudc s& mang lai hiéu qua tot.

Nong do chat 6 nhiém hitu co khong qua cao nén phu hop dé xu ly

nuéc thai bang phwong phép sinh hoc hiéu khi.

Dua vao tinh chat, thanh phan cta nudc thai sinh hoat va yéu cau muc
d6 can xur ly, em xin dé xuat hai phuong an xtr 1y nuéc thai. Vé co ban thi 2
phuong an giéng nhau vé cac cong trinh xir Iy so bo. Piém khac nhau co ban
giita hai phuong an 1a cong trinh xt ly sinh hoc. Phuong an mot 1a bé Aeroten
va phuong 4an hai 1a bé loc sinh hoc. Sau day 1a so do céng nghé va thuyét

minh quy trinh c6ng nghé cua hai phuong an:
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3.2.1 Phuong 4n 1: Phwong phap hiéu khi —

Nudc

thai

!

Aeroten

"SR

Song chan rac

-

A

y

~N

-

Ngin tiép nhan

\ Nirée tach bin

A

A

y

~N

Bé tach

-

dau mé

A

y

4{ Bé didu hoa

May théi khi

A

y

Bé Aeroten

A

y

[
(4]
o
< ?
S Bé chira va
12 4n i
s nén bun
| =2 T
i (af)] |
. [}
N I d :
Bun du
——————————————————— »>!
) :
[}
]
]
N v
[ Xe hdit bun }

A

y

Bé khtr triing

A

y

Hé thong thoat nudc khu

Chlorin 4{ Bé Iang trong

Hinh 3.1: So' do cdng nghé xit Iy nuéc thai sinh hoat bang phwong phdp

Aeroten
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< Thuyét minh quy trinh cdng nghé

- Nuéc thai duoc dan vao hé théng xtr 1y, sau khi di qua song chin rac
nuéc duogc dua qua ngan tiép nhan, sau d6 dén bé tach dau ma dé thu cac loai

dau m& dong thuc vat, cac loai dau khéac c6 trong nudc thai.

- Nuéc thai sau d6 s& duoc dan vao bé diéu hoa dé diéu hoa luu luong
va ndng do chét 6 nhiém, nudc thai trong bé diéu hoa duoc dao tron lién tuc
nho hé thdng suc khi nham ngan qua trinh 1dng cin va giam mui hdi do phan
hay ki khi sinh ra. Ngoai ra trong bé diéu hoa con din ra qua trinh phan hay
sinh hoc hiéu khi nén ciing 1am giam dang ké chat 6 nhiém hitu co. Khong khi
dugc cap cho bé diéu hoa tir mot trong hai may thoi khi A1, A2 chay luan

phién (nham tang tudi tho thiét bi)

- Sau d6 nudc thai s& bom qua bé Aeroten, tai day dudi tac dung cua
cac vi sinh vat hiéu khi (bun hoat tinh) va oxy khong khi dugc cap lién tuc
bang hé théng may thdi khi (A1, A2), cac chat 6 nhiém hitu co ( COD, BOD,
N hiru co, P hitu co) s& bi phan hay. Bong thoi qua trinh nay tao ra mot luong

16n sinh khdi. Nong do oxy hoa tan lubn duy tri & mic DO > 2 mg/l

- HAn hop bun hoat tinh va nudc thai sé tu chay dén bé lang trong. Bé
nay c6 nhiém vu tach ban hoat tinh ra khoi nudc. Cu thé nude va bun s& duoc
dua vao ong lang trung tam, dudi tac dung cua trong luc, bun s& ling xudng
day bé, nudc s& di 1én trén tran qua cac mang thu nudc hinh ring cua va chay

qua bé khir tring.

- Tai day nuéc thai dugc cip dung dich NaOC1 dé tiéu diét cac vi sinh
vat va va thanh phan gay bénh con lai trong nuéc thai nhu Coliform, Ecoli,.. .

trude khi duge bom ra ngudn tiép nhan

- BUn sinh ra trong qua trinh xur ly s& dugc bom tuan hoan mot phan vé
bé Aeroten dé duy tri nong do sinh khéi tir 2000 — 3000 mgMLSS/I, phan con
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lai s& dugc dan vao bé chira bun. Luong bin nén s& dugce hat dinh ky mdi

nam mot lan.

3.2.2 Phwong an 2: Loc sinh hec

Nudc thai —{ Song chin rac } .........

A 4

Ngan tiép nhan }—

c
>
O
=
\ 4 (&)
Bé tach dau mo g
o=
Z
A\ 4
p s . 4 s . h 2 , \
May thoi khi ) Bé diéu hoa Béchwava |

. ) nén bun

A

A 4 1
( A - h : <
Bé loc sinh hoc =
]
) / | S
-
<
v L e
L
A QY |
[ B¢ lang trong } _________ FEN )

\ 4
Chlorin 4{ B¢ khir triing } [ Xe hat bun }

A 4

Hé théng thoat nuéc khu
vuc

Hinh 3.2: Sor d6 cong nghé xit 1y nuréc thdi sinh hogt bang
phuwong phap loc sinh hoc
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Thuyét minh quy trinh céng nghé

- Nuéc thai duoc dan vao hé thdng xtr ly, sau khi di qua song chin rac
nuéc dugc dua qua ngan tiép nhan, sau d6 dén bé tach dau ma dé thu cac loai
dau m& dong thuc vat, cac loai dau khac cé trong nudc thai.

- Nuéc thai sau d6 s& duoc dan vao bé diéu hoa dé diéu hoa luu luong
va néng do chat 6 nhidm, nudc thai trong bé diéu hoa duoc dao tron lién tuc
nho hé thdng suc khi nham ngan qua trinh 1dng cin va giam mui hoi do phan
hay ki khi sinh ra. Ngoai ra trong bé diéu hoa con din ra qué trinh phan hay
sinh hoc hiéu khi nén ciing 1am giam dang ké chat 6 nhiém hitu co. Khong khi
duoc cap cho bé diéu hoa tir mot trong hai may thoi khi Al, A2 chay luén
phién (nham tang tudi tho thiét bi)

- Sau d6 nuéc thai s& duge bom qua bé loc sinh hoc. Tai day nudc thai
s& duoc tiép xic vai mang sinh hoc & trén bé mat vat liéu va duoc 1am sach
do vi sinh vat cia mang phan hay hiéu khi sinh ra CO, va nudc, phan hay ki
khi sinh ra CH, va CO, Iam tréc mang ra khoi vat liéu loc, bi nuéc cudn theo.
Trén mat gia mang la vat liéu loc lai hinh thanh 16p mang mai. Hién tuong
nay duoc lap di 1ap lai nhiéu 1an két qua BOD cua nudéc thai bi vi sinh vat st
dung lam chat dinh dudng phan huay ki khi ciing nhu hiéu khi.

- H3n hop bun hoat tinh va nuéc thai s& tu chay dén bé lang trong, bé
nay ¢6 nhiém vu tach bun hoat tinh ra khoi nuéc. cu thé nuée va bin s& duoc
dua vao ong lang trung tam, dudi tac dung cua trong luc, bun s& ling xudng
day bé, nudce s& di 1én trén tran qua cac mang thu nudce hinh ring cua va chay
qua bé khir tring. Dong thoi, trong bé lang con dién ra qua trinh kht tiép mot
phan cé4c chat 6 nhiém con lai trong nuéc thai (Nitrat, amonium) trong diéu
kién thiéu khi.

- Sau d6 nudc thai s& dan ra bé khir tring, tai day nuéc thai duoc cap
dung dich Chlorin dé tiéu diét cac vi sinh vat va va thanh phan gay bénh con
lai trong nuéc thai nhu Coliform, Ecoli,... trude khi duoc bom ra ngudn tiép
nhan.
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- BUn sinh ra trong qua trinh xir ly s& dugc bom tuan hoan mot phan vé
bé loc sinh hoc dé duy tri nong do sinh khéi t& 3000 — 4000 mgMLSS/1, phan

con lai s& dugc dan vao bé chira bun. Lwong bun nén sé dugc hat dinh ky mdi

nam mot lan. Nudgc thai con lai sau khi tach bun s& dugc lai vao muong dan

sau song chan réac.

- Nudéc thai sau khi xir Ii s& dat Quy chuan k¥ thuat qudc gia vé nude
thai sinh hoat (QCVN14:2008) cot B.

% So sadnh 2 phwong dn

Bang 3.3: So sanh wu nhwoc diém ciia hai phirong dn

Phwong an 1: Aertoten

Phwong an 2: Loc sinh hoc

Uu diém

- Cong sut cao
- CAu tao don gian

- D& dang xay dung va van
hanh

- Dién tich str dung nh6 hon

- Tai trong chat 6 nhiém
thay doi o gigi han rong
trong ngay

- [t tiéu thu nang luong

Nhuge diém

- Chi phi van hanh dac biét chi
phi cho nang lugng suc khi
tuong ddi cao, khéng co kha
nang thu hoi luong
- Khéng chiu dugc nhitng thay
ddi dot ngot vé tai trong hiu

nang

CO.

- Ton vét lidu loc do d6 gia
thanh van hanh va quan ly
cao

- Khéng khi ra khoi bé loc
thuong c6 mui hdi thbi xung
quanh bé loc ¢ nhiéu rudi
muoi

- Hiéu suat qua trinh phu
thuoc vao nhiét d6 khéng
khi
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Can cir vao yéu cau dbi véi nudc thai dau ra, xét thay ca hai phuong
an trén déu cho hiéu qua xu ly tt (dat tiéu chan nudéc thai loai B theo QCVN:
14/2008 BTNMT) .Tuy nhién hé théng xtr 1y dat gan khu chung cu nén wu
tién cho phuong an nao khong gy ra nhung tac dong kho chiu cho nguoi dan
séng xung quanh va c6 dién tich nho. Xét thay phwong an 1 1a wu diém hon

ca.

Vi vay, chon phuong 4n 1 dé xay dung hé thong xir Iy nuéc thai cho
khu chung cu 15 tang ¢ng véi 180 ho dan.
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CHUONG IV:
TINH TOAN THIET KE HE THONG XU LY NUOC THAI
SINH HOAT CHO KHU CHUNG CU 15 TANG
VOl 180 HQ DAN

4.1 Tinh toan cac cong trinh don vi xir Iy nwéc thai [1,3,4,8,10]
4.1.1 Song chin réac (SCR)
Nhiém vu ctia song chan réac 1 gitr lai cac tap chat, rac thai co kich
thudc [on. Pay 1a cong trinh dau tién trong tram xir 1y nuéc thai.
e Chiéu cao 16p nudc trong muong trudc song chan rac.
_ Qhax  375x1073
vxB, 08x0,13

= 0,036 (m) = 36(mm)

Trong d6: +0Q3,4,: Luu lugng gidy 16n nhat (m®/s).

0s  _ Qhax _ 135
max- 3600 3600

+v: Van téc nuéc chay trudc SCR, pham vi 0,7+1,0( m/s)
chonv =0,8 (m/s).
+ By : duong kinh dng dan nudc thai, B, = 0,13 (m).
e 56 khe hé ctia SCR :
. Qmax X K 3,75x 1073 x 1,05
vxhxb 08x0,036x0,016
Chon n =9 khe = C6 8 thanh song chin rac

= 3,75 x 1073 (m3/s)

= 8,54 (khe)

Trong do:
+n : S6 khe ho can thiét caa SCR
+03,4,: Luu luong gidy 16n nhat (m%s).
+ v : Toc @6 nudc chay qua SCR tir v =0,7 + 1 m/s, chon v = 0.8 (m/s)
+ b : Khoang céch gitra cac khe ho b =16 + 25 mm, chon b =16 mm =

0.016 (m).

+ k : Hé s6 tinh d&én mirc d6 can trg dong chay do hé thdng cao réac cua
SCR co gidi, k = 1.05.
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e Chiéu rong cua song chan rac:
Bs=Sx(n-1)+ (bxn)
= 0,008 x (9 - 1) + (0,016 x 9)
= 0,208(m) ~ 0,21 (m)
Chon chiéu rong cira dit song chén rac B = 0,21 (m)
Véi + S : La chiéu day caa mdi thanh song chin , thuong lay S = 0.008
(m).
+ b : Khoang cach giira cac khe ho b =16 + 25 mm
chon b =16 mm =0.016 (m).
+n : S6 khe ho. n =9 (khe)
e Kiém tra sy ling cin ¢ phan mé rong trude SCR, van toc nudce thai
trudc SCR (Vi) khong dugc nho hon 0,4 m/s

_ Qmax _ 375x1073
~ B.xh 021x0,036

Vi = 0,5(m/s) > 0,4 (m/s) = théa man diéu kién ling can

= 0,5 (m/s)

Vit

e Ton that ap luc qua song chén:

2
v‘m ax

hy = & X >

X K

Trong do:
+ Vimax : VAN t6C cia nudc thai trude song chin rac tng Voi Qmax, Vimax =
0,8 (m/s)
+ K, : Hé s6 ung véi su tang ton that do vudng rac & song chan |
Ki=2-3,chon K;=3
+ g : gia toc trong trudng, g = 9,81 (M/s?)

+ & Tro luc cuc bd cua SCR.

0,008)4/3
0,016

Véi: B : Hé s phu thudc hinh dang thanh chén, chon thanh chan hinh
chit nhat, B =2,42

S
£=px (5)4/3 X sina = 2,42 X ( X sin 60° = 0,83
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o : Goéc nghiéng ctia SCR so véi mat phang

= Tén that 4p luc qua song chan:
2 2

Umax ’
2x9,81

h, = & X 7g i =083 x 3 = 0,08(m)

e Chiéu dai phan mé rong trudc SCR:
_ B,—B, 021-0,13
- 2Xtang 2 X tan20°

=0,11(m)

Ly

Trong do :
+ B, : Chiéu rong cua song chan rac, Bs= 0,21 (m)
+ By : Buong kinh éng dan nudc thai , B,= 0,13 (m)
+ ¢ : Goc nghiéng chd mé rong , chon ¢ = 20°
e Chiéu dai phan mé rong sau SCR:
L, =L, X 0,5 = 0,055 (1)
e Chiéu dai cua muong dé lap dat SCR:
L=L;+L,+Ls=011+0,055+1 =1,165 (m)
Trong d6 : L, : Chiéu dai phan muong dit SCR, Ly> 1m (Theo giéo trinh
Xt Iy nudc thai, PGS. TS Hoang Hué). Chon Lg=1m
Chon L=15m
e Chiéu sau xay dung cua phan muong dit SCR:
H=h+hg+ h, =0,032 + 0,08 + 0,3 =0,412 (m).
Trong do:
+ hyy, : Chiéu cao bao vé, chon h,, = 0,3
+h, : Ton that ap luc qua SCR, he= 0,08 (m).
+h : Chiéu cao lép nudc trong muong, h =0,032 m
Chon H=0,45m
e Chiéu dai cua mdi thanh Ia:

I = H _ 0,45 — 052
! sina sin60° ' (m)

Véi: song chin rac dat nghiéng so voi mit phang nam ngang mot goc a = 60°.
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Bang 4.1: Tom tat cac théng so thiét ké muong va song chan rac.

STT Tén théng sb Kihiéu | Ponvi Gia tri
1 Chiéu dai muong L m 1,5
2 Chiéu rong muong Bs m 0,21
3 Chiéu sdu muong H m 0,45
4 S6 thanh song chan rac - Thanh 8
5 GAc nghiéng song chin o Db 60
6 Khoang céch gitra cac khe b mm 16
7 Bé day thanh chin S mm 8
8 Chiéu dai thanh song chan L mm 52

! L -5 !
| p |
| \V4 e |
S i BN !
————————————————\\— : (i\\ ________________ ____J‘

N——_—_— e e e A — _____I
i L \ 1
. Thanh chan / , i

Tam day
| ———> of !
| |
— | —
:

Hinh 4.1: Hé théng song chan rac
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4.1.2 Ngin tiép nhan:
e Thé tich cia ngan tiép nhan nudc thai 1a:

. 13,5 x 20 ;
V= Qhax X t = —— =45 (m?)

Trong d6: + Q% ,,.= 13,5 (m*/h) 1a luu lwong nudc thai 16n nhat gio.
+t : LA thoi gian luu nudce trong bé thuong tir, t = 10 + 60 (phut).
Chon t = 20 (phdt).

e Dua vao thé tich bé ta chon bé hinh hop chix nhat c¢6 kich thudc:
— Chiéucao hituichH,=1,2m,
— Chiéu cao bao vé bé H,, =0,3m

= Chiéu cao xay dung cua bé thu gom :

H=H,+Hy=12+03=1,5(m)

e Dién tich cua bé Ia;

— Chon chiéu dai bé L =2m
— Chonchiéurongbé B=1,5m
= Thé tich thuc xay dung bé thu gom :
Vi=LxBxH=2x15x15=45(m’
e Ong dan nuéc thai
— Nuéc thai duge bom sang bé tach dau md bang bom chim, véi van téc

nudc chay trong 6ng 12 v= 1m/s (thuong 1a 1 - 2,5m/s theo TCVN 51-
2008)
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— Tiét dién w6t cua ong:
s 3,75 x 1073
F = Q’Z“" = n = 3,75 x 1073 (m?)

— buong kinh éng dan nudc thai:

4XF  |4x3,75x% 1073
D= = = 0,069(m)
T XV

3,14 x 1

Chon D =70 mm
e CONg suat bom nudc thai:

_QuXHXpxg 375x107°x5x 1000 x 9,81
~ 1000xn 1000 x 0,8

Trong d6: Qy : Luu lugng nudc thai trung binh (m%/s).
H : Chiéu cao cot 4p (mH,0). Chon H = 5m
p : Khéi lwong riéng caa nudc, p = 1000 kg/m®
1 = Hiéu suat bom (%), n = 0.7 =+ 0,9 (chon n = 0,8)
g : Gia téc trong truong, g = 9,81 m/s®

= 0,23(KW)

Chon bom chim, dugc thiét ké 2 bom c6 coéng suat nhu nhau. Cac bom

hoat dong luan phién nhau theo ché d6 cai dat nham dam bao tudi tho 1au bén

cua bom
Bang 4.2: Tom tat cac thdng so thiét ké bé thu gom nuéc thai.
STT Tén thong sb Ponvi | Ponvi | Giatri

1 | Thoi gian luu nudc t phut 20

2 Chiéu rong B m 1,5

g | KichthudCngdn | o dai L m 2
tiep nhan

4 Chiéu cao H m 1,5

5 | Buong kinh dng dan nudc thai D mm 70

6 | Cong suit bom nudc thai N KW 0,23
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4.1.3 Bé tach dau ma:

Bé tach diu md c6 chirc ning tach so bo dau m& ra khoi nuée thai,

tranh tinh trang bam dinh cc can ban dau m& gay tic, nghén thiét bi, duong

6ng

Thé tich cua bé tach dau ma 1a:
54 % 20

V=0 xt= 60

= 1,8(m?3)

Trong d6: + QR = 5,4 (m*h) 14 luu lugng nudce thai trung binh gio.

+t: La thoi gian luu nude trong bé. Chon t = 20 (phat).

Chon bé hinh hop chir nhat
Chiéu cao hitu ich H,=1m
Chiéu cao xay dung cua bé: H=H, + H,, =1+ 0,3=1,3 (m)
Dién tich hitu ich cua bé 1a:

v _18_ .
=13 M)

— Chon chiéu dai bé L = 1,4m

— Chon chiéu rong bé B = 1m

Thé tich xay dung bé:
Vi=LxBxH=14x1x13=182(m%

Ong dan nudce thai

Nudc thai dugc bom sang bé diéu hoa bang bom chim, véi van toc

nudc chay trong ong 1a v= 1m/s (thuong 1a 1-2,5m/s theo TCVN 51-

2008)

Tiét dién uét cua 6ng:

o Qmax _ 375% 107

v 1

= 3,75 x 1073(m?)

Nguyén Thi Huong Giang — MT1301 Page 38



Khéa Luén Tt Nghiép

— buong kinh éng dan nudc thai:

o [axF_ |ax375x108
T rxv 31ax1 - 2069(m)

Chon D =70 mm
e Cir 1 m® nudc thai chira 2%o lwong dau md can phai vot. Vay luong
dau trung binh can phai vét : 129,6 x 2%o = 0,26 (m3/ng.d)

Bang 4.3: Tom tdt cac théng so thiét ké bé tach dau mé.

STT Tén thong sb Kihigu | Ponvi | Giatri
1 | Chiéu dai bé L m 1,4
2 Chiéu rong bé B m 1
3 Chiéu cao xay dyng H m 1,3
4 Chiéu cao 16p nudc H, m 1
5 Thoi gian Iuu nudc t phut 20
6 Puong kinh éng dan nuée thai D mm 70
7 Luong dau can vét - m*/ng.d 0,26
S R 7,
O XA

Hinh 4.2: So dé bé tach dau mo
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4.1.4 Bé diéu hoa

Bé diéu hoa lam nhiém vu diéu hoa luu luong va ndng do chat trudc

khi vao céac cong trinh xtr ly sinh hoc. Lam cho cac cong trinh xt ly sinh hoc

lam viéc 6n dinh hon.

% Kich thwéc bé

Chon thoi gian luu nudce trong bé diéu hoa t = 6h (t= 4 + 8h)

Thé tich can thiét cua bé diéu hoa;
Vi=0Q8 Xt =54%6=324(m3

Trong do: QR : Luu lwgng nuéc thai trung binh gio (m%/h)
Chiéu cao hitu ich H,=2m

Chiéu cao xay dung cua bé: H = H, + H,, =2+ 0,5=2,5 (m)
Dién tich hitu ich cua bé Ia:;
32,4
F=-2=22"=1296(m?)

— ChonchiéudaibéL=4,5m
— Chon chiéurongbé B=3m
Thé tich xay dung bé:
Vi=L x B x H=45x3x 25 = 33,75(m°)

< H¢ théng phan phai khi

Luong khi nén can cho bé diéu hoa la:

Q) = Vy XV, =324 x 0,015 = 0,486(m3/phut) = 8,1(1/s)

Trong do :

+ Vi :Toc do khi nén, V, = 0,01 + 0,015(m*/m°.ph(it).
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Chon V, = 0,015 (m*/m>.phat) hay
+ V4 : Thé tich can thiét cua bé diéu hoa, V, = 32,4 (m®)

e Chon hé théng phan phdi khi bang éng nhya PVC duc 13, hé théng gém
1 6ng chinh va céc éng nhanh. Khoang cach giira cac 6ng nhanh 13 1a

0,5 m, cac 6ng cah teong 0,2 m. Vay sb dng nhanh khuéch tan khi la:

_B-2x02 . 3-2x02 .
n = 0,5 - 0,5 - Y (Ong)
Chonn =6 6ng

Chon dudng kinh 6ng chinh thiét bi suc khi: D = 30mm =0,03m
e Tiét dién 6ng chinh:
7xD? 3,14 x 0,032
N
e Van toc khi trong ong chinh:
_Qp  81x107

= 7,065 x 10~*(m?)

=—= =114
V= T 06 x 100 L A6M/s)
e Luu luong khi trong 6ng nhénh:
_ Qr _ 8.1 B
qn - n - 6 - 1,35([/5)

Chon duong kinh éng nhénh: D, = 20mm = 0,2 m
e Tiétdién 6ng nhanh

mXx D2 3,14 x 0,022 s
fo=—F—= 2 = 3,14 X 107*(m?)

e Van téc khi trong 6ng nhénh:
_Qe_B1x107° o
V= T 3axi0t . 228 /s)
Trén cac ong nhanh co bé tri cac 16 duc duong kinh 16: d = 3mm
Khoang cach giira cac 16: L = 30 + 60 (mm), chon L = 40mm

Cac 6ng bd tri theo phuong ngang bé trén cac gia dd d& c6 do cao 0,1m
S0 V&i day bé.
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e Ap lyc can thiét cia may thoi khi la:
H=hi+h.+hs+H=05+04+25 =34 (mH,0) =0,33at

Trong d6:  hs : Ton that qua thiét bi phan phéi khi, h; < 0,5m.Chon h; =0,5
(m).

h. : Ton that cuc bo cua éng phan phéi khi

hy : Ton that ap luc do ma séat doc theo chiéu dai duong dng dan.
Ton thét h, + hy < 0,4m. Chon h, + hy = 0,4m

H : Chiéu cao bé diéu hoa, H = 2,5 (m).

e CONg suat caa may nén khi:
GXRXT, _ [<P2>°'283 1]

mT297xnxe |\P

Trong d6: - G: trong luong dong khong khi (kg/s)

273
25°C = X — = 3
Pr 1,293 573+ 25 1,185(kg/m?)

)

60
- R: hing s6 khi, R = 8,314 kJ/kmol °K

0 6
G=Q,xpt= X 1,185 = 9,6 X 1073 (kg/s)

- T,: Nhiét d6 khong khi dau vao, T; = 298 °K

- 29,7 13 hé sb chuyén d6i

_K-1 1395-1

=0,283 — L s LA )
K 1395 (K = 1,395 doi vei khong khi)

-N

- e : Hiéu suat may nén khi, chone=0,8 (e =0,7 +0,9)

- P,=1 at; P,=Hy + 1=1,33 (at) .

-

9,6 %x107° x 8,314 x 298 <1,33)°'283 A= os0w
mT o 297%0,283 % 0,8 1 = 0,3(kW)
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e Ong dan nuéc thai
— Nudc thai dugc bom sang bé Aeroten bang bom chim, véi van téc nuéc
chay trong éng 1a v= 1m/s

— Puong kinh éng dan nudc thai:

D 4><be_ 4 %54 0044
= ixv ~ |31ax1x3600 Y0440

Chon D =50 mm

Cong suat bom nudce thai:

_QuXHXpxg 375x107°x5x 1000 x 9,81

= 0,23(KW
1000 x n 1000 x 0,8 (kW)

Trong d6: Qy : Luu lugng nudc thai trung binh (m%s).
H : Chiéu cao cot 4p (mH,0). Chon H = 5m
p : Khi luong riéng caa nudc, p = 1000 kg/m®
1 : Hiéu suat bom (%), n = 0.7 = 0,9 (chon n = 0,8)
g : Gia toc trong truong, g = 9,81 m/s?

Chon bom chim, dugc thiét ké 2 bom c6 cong suat nhu nhau. Trong d6 mot
bom hoat dong véi cong suét toi da cua hé thdng xur 1y,bom con lai dé du
phong. Cac bom hoat dong luan phién nhau theo ché d6 cai dit nham
dam bao tudi tho 1au bén ctia bom.
> Higu qud xa Iy sau bé diéu hoa [1]
Ham luong chat rin lo lang (SS), BODs va COD cua nudc thai khi

qua bé diéu hoa déu giam 10%

Llss = 200 x (100 — 10)% = 180 (mg/l)

L gops = 250 x (100 — 10)% = 225 (mg/I)

L cop = 370 x (100 — 10)% = 333 (mg/l)
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Bang 4.4: Tém tat cac thdng sé thiét ké bé diéu hoa.

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 | Thoi gian luu nuéc t gio 6
2 Chiéu rong B m 3
3 | Kichthusebe | epiay gy L m 45

diéu hoa
4 Chiéu cao H m 2,5
5 | S6 6ng nhanh phan phéi khi n bng 6
6 | Buong kinh dng dan khi chinh D, mm 30
7 | Buong kinh éng dan khi nhanh D, mm 20
8 | buong kinh dng dan nudc thai D mm 50
9 | buong khi 16 khi d mm 3
10 | Khoang céch giira cac 16 khi L mm 40
11 | Cong suat may thoi khi P KW 0,3
12 | Cong suat bom N KW 0,23
13 | Bom nudc thai cai 2

Nguyén Thi Huong Giang — MT1301

Page 44




Khéa Luén Tt Nghiép

Hinh 4.3: So dé bé dieu hoa

4.1.5 Bé Aeroten

Bé Aeroten ¢ nhiém vu loai bo cac hop chat hitu co hoa tan c6 kha

nang phan huy sinh hoc nho qua trinh vi sinh vat lo ling hiéu khi
% Cac thong sé tinh toan:
- Luu luong nuéce thai trung binh: Qg = 129,6 (m*/ng.d)
- Céc thdng sb nudc thai dau vao: BODs = 225 (mgl/l).
COD = 333 (mg/l).
SS =180 (mg/l).
- Yéu cau chat lugng nudc thai sau xir ly: BODs = 50 (mg/l).
COD =100 (mg/l).
SS =100 (mg/l).
- Nhiét do ctia nuéc thai t = 25°C.

- Chon bé Aeroten kiéu khuay tron hoan toan
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- Lwong bun hoat tinh trong nuéc thai dau vao: X, = 0

- Nong d6 bun hoat tinh lo lung dé bay hoi trong bé Aeroten: X = 2500 mg/I
- Luong bun hoat tinh tuan hoan: Xy, = 10.000 mg/I

- Thoi gian luu bun trong hé théng: 8. = 0,75 + 15 ngay, chon 6. = 10 ngay

- Hé sb san luwong bun: Y = 0,4 + 0,8 mgVSS/mg BODs. Chon Y = 0,6
mgVSS/mgBODs,

- Hé s6 phan huy noi bao: Ky = 0,06 ngay™

- B6 tro cua bun hoat tinh: Z=10,3

- Ti 16 BODs ¢6 trong nudc thai va bun hoat tinh, F/M : 0,2 + 1 (kg/kg.ngay).
- Hiéu qua xu ly BODs :

So—S 225-50
Se 225

El = == 77,78%

- Hiéu qua xir ly COD :

_ COD, —COD, 333 —100
>~ cop, = 333

=69,97%

% Tinh toan thiét ké:
e Thé tich bé Aeroten duoc xac dinh theo cdng thuc:

_QxYxHCx(SO—S)_129,6><0,6><10><(225—50)
- Xx(1+K;x6,)  2500x (1+0,06x10)

= 34,02(m?)

Trong d6: - Oc: Thoi gian luu bun, chon 6, = 10 (ngay).
- Q: Luu lugng trung binh ngay, Q = 129,6 m*/ngay dém.
- Y: Hé s6 san lugng bun, chon Y = 0,6 mgVSS/mgBODs,
- S, BODs cua nudce thai dan vao bé Aeroten, S, = 225 mg/I

- S: BODs cua nudc thai dan ra khoi bé Aeroten, S = 50 mg/I.
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- X: Nong d6 chét lo lang d& bay hoi trong hdn hop bun hoat
tinh,

X = 2500 mg/I.

- Kg: Hé sb phan hay noi bao, K4 = 0,06 ngay™
e Chiéu cao hitu ich H,=2m
e Chiéu cao xay dung cua bé: H=H, + Hp, =2 + 0,5 = 2,5(m)
e Dién tich hitu ich cua bé Ia:;

F—V—34'02—13608 2
“H 2 7 (m®)

e Chon chiéurongbé B=3m

e 2 F 13,05
e Chieudaibée: L= E:T:4’54(m)

e , %4 34,02X24
e Thoigian lvunuéc:t = — = ———

0 1296 = 6,3 (gio)

Téc do tang truong cua bun:
Y 0,6

= = = 0,375
1+K;+6, 1+40,06x10

Yy

Trong d6: - B¢ Thoi gian luu bun, chon 6, =110 (ngay).
- Y: Hé s6 san lugng bun, chon Y = 0,6 mgVSS/mgBODs,
- Kg: Hé s6 phan hay noi bao, Ky = 0,06 ngay™
e Luong sinh khéi gia ting mdi ngay tinh theo MLVSS:
Py =Yy, x Q(S - Sp)
= 0,375 x 129,6(225 — 50)10° = 8,505 (kg/ngay)

e Luogng bun xa ra trong 1 ngay:

VxX VXX —Qc XX, X0,

6. = —1 =
© QXX+ 0, XX, Qw X, X 6,
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Trong dé: -V: Thé tich bé Aeroten, V = 34,02 (m®).
- B¢: Thoi gian Iuu bun, chon ¢, = 10 (ngay).

- X: Nong d6 chat ran bay hoi trong hdn hop bun hoat tinh ¢ bé

Aeroten,
- X = 2500 (mg/l)

- Xy Nong do chat rin bay hoi trong bun thai
Xy = (1 -0,3) x 10000 = 7000 (mg/l)
- Xe: Nong d6 VSS trong SS ra khoi bé lang.
X, =0,7 x 50 = 35 mg/l. (0,7 1a ti 1& cin bay hoi trong tong s6 can
hiru co)
- Qe Luu luong nudc thai vao hé thdng. Q. = 129,6 (m*/ng.d)
Tur @6 tinh duoc luu lugng bun thai:

VXX —Q, %X X6, 34,02x2500—129,6 X 35 x 10
W X, X 6, B 7000 x 10

= 0,567 (m3/ngay)

e Xac dinh luong bun tuan hoan:

Q Q+ch ‘ . | Qra
Aeroten o Lang
Xo ‘ - @ Xra

Qin

Xin Xthg Qb
v

v

y

Can bang vat chat cho bé Aeroten:  Qx X, +Qy x Xy =(Q+Q,,)x X
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Trong do:
Q: Luu lwong nudc thai.
Qun: Luu lwong bun hoat tinh tuan hoan.
Xo: Nong d6 VSS trong nudc thai dan vao bé Aeroten (mg/l).
X: Nong d6 VSS & bé Aeroten, X = 3000 (mg/l).
Xn: Nong do VSS trong bun tuan hoan Xy, = 7000 (mg/1)
Chia 2 vé ctia phuong trinh ndy cho Q va dit ti s6 o = Qu/Q (o dugc goi

|a ti s6 tuan hoan), ta dugc: ax X, =X+aX

X 3000
X, — X 7000—3000

Hay: a=

1

= Luu lugng bun tuan hoan:
Qu=a x Q=0,75 x 129,6 = 97,2 (m*/ngay)
e Luong oxy can thiét cung cap cho bé Aeroten:

oc, =X S0 =) op 1296Xx@25-50) 1, g50s
" 1000f YT 1000 % 0,6 ’ ’

= 25,72 (kg0,/ngay)
Trong d6: - f: Hé s6 chuyén d6i BODs sang BOD,
- 1,42: Hé s chuyén ddi tir té bao sang COD

e Luong oxy can thiét trong diéu kién thuc té:
1 1
520 ) 9 -
ﬁcszo - Cd 1,024‘(T_20) a

Trong d6: - Cgp: Néng do oxy bio hoa trong nuéc sach & 20°C
Cs20 =9,08 my/I
- C4: Nong d6 oxy duy tri trong cong trinh xtr Iy nudc
Cq=1,5+2(mg/l), chon C4=2 mg/l

- B: Hé s6 diéu chinh sirc cang bé mit theo ham lugng mudi, dbi

OCt = OCO (

véi nuéc thai thuong lay p = 1
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- o: Hé s6 diéu chinh luong oxy ngdm vao trong nudc thai do anh
huong cia ham luong cin, cac chat bé mat, loai thiét bi l1am
thoang, hinh dang kich thuéc bé, o= 0,6 + 2,4. Chon a.= 0,7

- T: Nhiét do6 nuéc thai, T = 25°C

= 0C; = 24,27 X (9'(?5()? 2) X 1'02;5_20 X 0T7 = 39,49(kg/ngay)
e Luong khong khi can thiét:

— Chon thiét bi phan phdi dang dia duong kinh 170 mm

— Dién tich bé mat 0,02 m®

— Luu luong riéng phan phdi caa dia Q = 150 - 200 I/ph(it.

_ Chon Q =200 I/phit

_0c

Trong d6: - OU: cdng suat hoa tan oxy vao nudc thai cua thiét bi phan phoi
khi
OU=0uxh=7x15=10,5 (gO./m°)
Véi Ou: Phu thudc vao hé thdng phan phéi khi, Ou = 7 gO,/m®.m
h: P9 sau ngap nudc cua thiét bi phan phéi khi, chonh=1,5m
- f : Hé sb an toan, thuong lay f = 1,5 + 2, chon f = 2

39,49
” %= To5% 103
e Luong dia théi khi trong bé Aeroten
0, 75219 x 103
0 200 x 24 X 60
Chon n =27 dia

X 2 =7521,9 (m3/ngay)

= 26,12 (dia)

o Ap lyc can thiét caa may thoi khi 1a:
H=hi+h.+hy+H=05+04+25=3,4 (mH,0) = 0,33atm
(C6 1atm = 10,33 mH,0)
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Trong d6:  hs : Ton that qua thiét bi phan phdi khi, hy<0,5m.Chon h; =0,5 (m).
h. : T6n that cuc bo caa dng phan phéi khi
hq: Ton that &p luc do ma sat doc theo chiéu dai duong dng dan.
Ton that h, + hy < 0,4m. Chon h, + hy = 0,4m
H : Chiéu cao bé diéu hoa, H = 2,5 (m).
e Cong suat ciia may thdi khi:

GXRXT, [<P2>°'283 1]

m

T297xnxe |\P
Trong d6: - G: trong luong dong khong khi (kg/s)
7521,9

24 % 3600
- R: hang s6 khi, R = 8,314 kJ/kmol °K
- T1: Nhiét do khong khi dau vao, T; = 298 °K
- 29,7 la hé s6 chuyén doi
-n= KK_ I 1;’23;1 =0,283 (K = 1,395 dbi v6i khong khi)
- e : Hiéu suat may nén khi, chone=0,8 (e=0,7 +0,9)
- P]_: 1 at; P2= Hk+ 1= 0,33 +1= 1,33 (at) .
0,113 x 8,314 x 298 [/1,33\%%%3
= b =9 7%0283%08 < [(_) B 1] = 3>(0)

1
e Ong dan khi

— Van téc khi trong 6ng dan chinh 1a v= 15m/s
— Luu lugng khi can cung cap, Q = 7521,9 m*/ ngay
— Puong kinh éng dan khi chinh:

o [4x Qe _ 4% 75219 008
= |xv = [31ax15x24x3600  086(m)

Chon D =90 mm

— Tu éng dan chinh ta phan 1am 5 éng nhanh cung cap khi cho bé, luu
lwgng khi qua mai éng nhanh 1a:

Q75219
Qk - 5 - 5
— Van téc khi trong 6ng dan nhanh 1a v’ = 15m/s

= 1504,38 (m3/ngay)
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— Puong kinh éng dan khi nhanh:

g 4xQ,§_ 4 x 1504,38 _ 0038
= |axv ~ [31ax15x24x3600  038(m)

— Chond =40 mm

e Duong kinh éng dan bun tuan hoan:
— Chon van téc bun trong éng dan 1a v= 1 m/s

— Luu lwong bun tuan hoan, Qu = 97,2 m*/ ngay

D, — 4><ch_ 4 x 97,2 — 0038
b= [ ixv - |1314ax1x24x3600  2038(m)
— Chond =40 mm

Bang 4.5: Tom tat cac thdng sé thiét ké bé Aeroten.

STT Tén thong sb Kihiéu | Ponvi | Giatri
1 | Thoi gian luu nuéc t gio 1,4
2 Chiéu rong B m 1,5
g | Kichthudebe | cpia gy L m 2,5

Aeroten
4 Chiéu cao H m 2
5 | Buong khinh dng dan khi chinh D mm 90
6 | Buong khinh éng dan khi nhanh d mm 40
7 | Buong kinh ng dan bun tuan hoan Dy mm 40
8 | Cong suat may thoi khi Pr KW 3,5
9 | Lwong ban thai ra trong 1 ngay Qu m® 1,14
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Khi nén Khi tudn hoan
Dong ra
/_4“‘
ek N J
Bun du

b

R
t 2 222 2]
TR T
@, ®, ®

| |

Bun tuan hoan

Bun du
Hinh 4.4: Sor dé bé Aeroten khudy trén hoan toan
4.1.6 Bé lang trong
Bun sinh ra tir bé Aeroten va céc chat lo lang s& bi lang & bé lang .
Bun hoat tinh s& dugc tuan hoang tra lai bé Aeroten.
e Dién tich cua bé lang Il

Qb x(A+a)xX 54x(1+0,7)x 2500
B Xy XV, B 10000 x 0,34

F = 6,75 (m?)
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Trong do:
— Q"p: Luu lugng nude thai trung binh theo giod, Q"y = 5,4 (m*/h)
— X: Nong d6 ban hoat tinh trong bé Aeroten, X = 2500 (mg/I)
— X Nong @6 bun trong dong tuan hoan, Xy, = 10000 (mg/I)
— o: Hé s6 tuan hoan, a = 0,7
— V.: Téc do cua bé mat phan chiauwngs véi nong do C,
V. = Vo X e —KxCx107°
V6i: V=7 mls
Ci.: Nong do can tai mat cat L (bé mat phan chia)

_ Xen 10000
L= 02 7 2

= 5000(mg/1)
K =600, cin chi sd thé tich 50 < SVI <150

S5V, =7X% @ —600X5000x107° _ 0,34(m/h)

e Xay dung bé lang hinh tron, duong kinh bé:

D 4><F_ 4><6,75_2936
= = 31 " %9360

T

e Puong kinh budng phan phéi trung tam:
d =20%D =0,2 x 2,93 = 0,586 (m)
e Dién tich budng phan phdi trung tam:
3,14 x 0,586

f=nxr?= 2 = 0,27 (m?)

e Dién tich bé lang ké ca budng phan phéi trung tam:
Fo=F+f=6,75+0,27 = 7,02 (M)

e Tai trong thuy luc:
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e Van tc di 1én cua dong nudce trong bé:

v==2 -2 o8mm/m)
T4 24 oUM

e Chon chiéu cao hitu ich cua bé ling h, =1 m

e Chiéu cao I6p bun lang h, = 0,5 m

e Chiéu cao bao vé hy, = 0,5m

e Chiéu cao xay dung bé lang I1:
H=h_+h,+h,=1+05+05=2(m)

e Thé tich ving ling:

)

T 3,14
V, = 7 (D? = dDhy = = —(2,93% — 0,586%) x 1 = 6,47(m?)

Chon V, = 6,5 (m°)
e Mang thu nudc c6 dudng kinh bang 0,8 duong kinh bé
Dmang = 0,8 x 2,936 = 2,349 (M), chon Dyang = 2,4 M
e Chiéu dai mang thu nudc
Liméng =T X Dmang = 3,14 x 2,4 = 7,536 (m), chon Lysng = 7,5 M
e Chon chiéu cao mang thu nudc: Mgy = 0,5 (M)
e Mang bé tong cét thép, day 100mm, c6 lip thém mang ring cua thép
tam khong gi c6 dang chit V, géc 90°
e Ong dan bun

4%Q, 4% 97,767
D, = = 0,038(m)

24X 3600 X v XTT 24 x 3600 x 1 x 3,14

Chon dng nhwa PVC ¢6 duong kinh Dy = 40 mm
Trong do:
— Qp: Luu lugng bun
Qb = Qu + Qi = 0,567 + 97,2 = 97,767 (m*/ngay)

— Chon van téc bun chay trong éng, v = 1 m/s
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e COng suit bom bun tuan hoan:

_QuuXHXpxg 1,125x107° X 5x 1008 x 9,81
~ 1000xny 1000 x 0,8

Trong d6: - Qu: Luu lwong bun tuan hoan
Qun = 97,2 (m*/ngay) = 1,125x10° (m?/s).
- H: Chiéu cao cot &p (mH,0). Chon H = 5m

= 0,07(KW)

- p: Khéi lwong riéng cua bun, p = 1008 kg/m®
- : Hiéu suat bom (%), n = 0.7 = 0,9 (chon n = 0,8)
- g: Gia tc trong truong, g = 9,81 m/s?
Bang 4.6: Tom tat cac thdng sé thiét ké bé lang trong.

STT Tén thong sb Kihiéu | Ponvi | Giatri
1 | buong kinh bé D m 2,936
2 | Chiéu cao bé H m 2
3 | Chiéu dai méang thu nuéc Lméng m 7,4
4 | Buong kinh mang thu nudc Dméng m 2,4
5 | Cong suat bom N KW 0,07
6 | Buong kinh ng dan bun Dy mm 40

Ming thu vdng néi

tdixly bun R6n b€ chifa bun

Hinh 4.5: B¢ ldng dirng dang ly tam
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4.1.7 Bé tiép xuc khir triing

C6 chuc ning loai bo vi khuan trong nuéc thai. O day ta sir dung hoa

chat Clo dé khur tring nudc thai.

e Thé tich bé tiép xtc khtr tring
V=Q"% xt=54x05=2,7(m’)
Trong do:
— t: thoi gian tiép xtc Clo véi nuoc thai, chon t = 30 phat = 0,5 gio
— Q": luu luong nudce thai trung binh theo gio.
e Chon bé hinh chit nhat
e Chonchiducaobé: H=15m

vV 27 -
= A Ve X - A, F — — ’ :1’8 2
e Diéntich bé mat bé: T —1’5 ¢ .

e Chon kich thugc bé: L x B=1,8m x 1m
e Luong Clo can thiét dé khir trung nudc thai:
m=ax Q" = 3x10% x 5,4=16,2x10" (kg/h)
Trong do:
— Q"p: luu lwong nudce thai trung binh theo gio.
— a: liéu luong Clo hoat tinh trong nuéc thai sau khi da qua xt ly
sinh hoc hoan toan, a = 3 mg/l = 3x10°kg/m®
» Luong Clo dung trong 1 ngay:
m = 16,2x10° x 24 =0,3888 (kg/ngay)
Luong Clo dung trong 1 thang:
M = 0,3888 x 30 = 11,664 (kg/thang)
e Thé tich binh chira Clo:

v =m_11064 ;o3¢
o 147 -

Véi p = 1,47 kg/m®: trong luong riéng cua Clo
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Bang 4.7: Tom tat cac thdng sé thiét ké bé khiz trung.

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 Chiéu rong B m 1
2 Kich thuéc bé | Chiéu dai L m 1,8
3 Chiéu cao H m 1,5
4 | Luong clo tiéu thu m kg/ngay | 0,3888
5 | Thé tich binh Clo \Y} m® 7,93

[j%— Thi&t bi khusiy
|

|
™Nud'c thdi
dfuvio

Bud ng tie'p 2iic
C hlorine

__Th.ié"t bi khué'ch
tan Chlorcine

Nudc thsi el — .
e " ra
afuvio ytrgn 4 / ¥ ; ¥

Mudc tha i
dfura

b L _l -

4
.
f
i

Hinh 4.6: Bé khu triing
4.1.8 Bé nén bun:

C6 chtrc nang 1am giam do 4m cua bin hoat tinh du bang cach nén co
hoc dé dat do am thich hop (95 + 97%) phuc vu cho qué trinh xu Iy ban phia

sau.

Chon thoi gian luu bun: t =2 ngay

Nguyén Thi Huong Giang — MT1301 Page 58



Khéa Luén Tt Nghiép

e Thé tich bé nén bun:
V=txQ,=2x0567=1134 (m®
V6i Q. lugng bun xa ra trong 1 ngay, Q. = 0,567 (m*/ngay)
e Chon bé hinh chit nhat, day c6 d6 doc 45% dé thao bun
Chonkich thuéc bé: LxBxH=114x1x1
Kich thudc day bé: 1m x 0,75m
Chiéu cao bao vé h,, = 0,3 m
Chiéu cao tinh theo d6 doc day bé:

0,567
a= 2

x 0,45 = 0,13 (m)

Chiéu cao xay dung bé nén bun: Hyy =1 + 0,3 + 013 = 1,43 (m)

e Khéi lwong bun kho sinh ra méi ngay:
M=SxQyx 2% =1,005 x 0,657 x 2%
=11,4 x10° (tin/ngay) = 11,4 (kg/ngay)

Trong do:
- Qu: Luong bun xa ra trong 1 ngay, Q. = 0,567 (m*/ngay)
-S: Ty trong can, S = 1,005 (tan/ ngay)
- 2%: Nong do bun sau khi ép

e Puong kinh éng dan bun

Chon van tc chay trong éng dan bun v = 0,01 (m/s)

4 x 4% 0,567
D= \/ Y =J = 0,029(m)

TXUV 3,14 X 0,01 X 24 x 3600

Chon D =30 mm
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Bdng 4.8: Tom tat cac thdng sé thiét ké bé nén ban.

STT Tén théng sb Kihiéu | Ponvi | Giatri
1 Chiéu rong B m 1
2 Kich thuéc bé | Chiéu dai L m 1,14
3 Chiéu cao Hya m 1,43
4 | Duong kinh éng dan bun D mm 30

4.2. Dur toan so b kinh phi dau tu, van hanh cho céng trinh xir Iy nwéc thai

4.2.1 So b chi phi dau tw xay dwng:

a. Chi phi xay dwng :

Bang 4.9: Tinh toan chi phi xay dung cac bé

STT | Hang muc cong trinh | Thétich | Pon gia Thanh tién
(m®) (VND) (VND)

1 Ngin tiép nhan 4,5 1.800.000 8.100.000
2 Bé tach dau mo 1,82 1.800.000 3.276.000
3 Bé diéu hoa 33,75 1.800.000 60.750.000
4 Bé Aeroten 34,05 1.800.000 61.290.000
5 Bé lang trong 23,59 1.800.000 42.462.000
6 | Beétiépxic khur tring 2,7 1.800.000 4.860.000
7 Bé nén bun 1,63 1.800.000 2.934.000

Tong 183.672.000

VAT (10%) 18.367.200

Téng cong 202.039.200
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b. Phan thiét bi.

Bang 4.10: Tinh toan chi phi trang thiét bj

STT Ten thist bi S6 Pon gia Thanh tién
: lwong (VND) (VND)
1 | Song chén rac 1 1.000.000 1.000.000
, |Ngan tiép nhan:
- Bom chim (0,23 kW) 2 8.500.000 17.000.000
Bé tach dau ma:
s |- Hé thong thanh gat 3.000.000 3.000.000
- Motor gat 6.000.000 6.000.000
- Méng thu dau ma 2.000.000 2.000.000
Bé diéu hoa:
4 |- May nén khi (0, 3 kW) 2 10.000.000 20.000.000
- Bom chim (0,23 kW) 2 8.500.000 17.000.000
Bé Aeroten:
5 |- May nén khi (3,5 kW) 2 30.000.000 60.000.000
- Dia phan phdi khi 27 350.000 9.450.000
Bé ling trong:
6 |- Bom bun tuan hoan (0,07kW) 2 12.000.000 24.000.000
- Mang rang cua 1 500.000 500.000
Bé khtr tring:
7 |- Bon hoa chat 550.000 550.000
- B6 dinh luong hoa chat 14.500.000 14.500.000
8 | Hé thong dién, ta diéu khién 1 20.000.000 20.000.000
Hé thdéng van, duong dng dan,
9 | thiétgbi ki Ehacg 1 | 50.000.000 50.000.000
Téng 245.000.000
VAT (10%) 24.500.000
Téng cong 269.500.000
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Tong kinh phi dau tu qua cac hang muc cong trinh:

202.039.200 + 269.500.000 = 471.539.200 (ddng)

Chi phi xay dung co ban duoc khau hao 20 nam va chi phi thiét bi may moc

khau hao trong 10 nam. Vay tong chi phi dau tu cho 1 nim Ia:

z ~202.039.200 N 269.500.000

Chi phi du tu xay dung hé thong xir Iy cho 1 m® nudc thai:

471.539.200
129,6

= 3.638.400 (VND/m3)
4.2.2 Chi phi quan ly va van hanh
a. Chi phi cong nhéan

Bdng 4.11: Chi phi nhan cong

= 37.051.960 (VND /nam)

STT Nhan cong Sé lwgng | Murcluong | Lwong nim
(VND/thang) | (VND/nim)

1 | Can bo k¥ thuat 1 5.000.000 60.000.000
2 | Cdng nhan van hanh 1 3.000.000 36.000.000
Tong 96.000.000
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b. Chi phi sir dung dién ning

Bang 4.12: Chi phi stz dung dién nang

sé Sé6 | Gio | Cong pién
STT Thiét bi lwong hoat | hoat Suat nang tiéu
dong | dong | (kW) | thu (kW)
1 | Bom chim ngan tiép nhan | 2 1 20 0,23 4,6
2 | May nén khi bé diéu hoa 2 1 24 0,3 7,2
3 | Bom chim bé diéu hoa 2 1 20 0,23 4,6
4 | May nén khi bé Aeroten 2 1 24 3,5 84
5 | Bom bun tuan hoan 2 1 6 0,07 0,42
Tong 100,82
Pon giacap dién cho san xuat hién nay: 1389 VND
Thanh tién (VND) 140.039

Chi phi dién nang trong 1 nam: 140.039 x 365 =51.114.235 (VND)

c. Chi phi hoa chat.

Luong clorua st dung trong 1 nam: 0,89 kg/ngay = 324,85 (kg/nam).

Gia thanh 1 kg Clo: 18.000 VND

Chi phi hda chat dung cho 1 nam: 324,85 x 18.000 = 5.847.300 (VND).

% Tong chi phi quan 1y va van hanh trong 1 nam:

% Gié thanh xur Iy 1 m® nuéc thai:

152.961.535

129,6 X365

51.114.235 + 96.000.000 + 5.847.300 = 152.961.535 (VND)

= 3.234 (VND/m°)
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KET LUAN
Nudc thai sinh hoat tai cac khu chung cu ¢6 dic tinh chia yéu 1a céc
chat hitu co d& phan huy sinh hoc (COD = 370 mg/l; BODs = 250 mg/I; SS =
200 mg/l). Do d6 4p dung phuong phap xt ly sinh hoc hiéu khi Aeroten két
hop cac phuong phap co hoc 12 phuong an phu hop va uu diém hon ca.

Qua qua trinh thuc hién tinh toan thiét ké hé thong xtr Iy nudc thai sinh
hoat cho khu chung cu 15 tang véi 180 ho dan tuwong ting 720 ngudi, thi cac

cong trinh don vi duoc thiét ké nhu sau:

1. Dé tai da thuc hién tinh toan thong s cac cong trinh cua hé thong xu ly

nudc thai

e Luu luong trung binh ngay: Qg = 129,6 m*

e Song chan rac: C6 dang hinh hop chir nhat, chiéu dai muong L = 1,5m;
chiéu rong muong B = 0,21m; chiéu sdu muong H = 0,45m; 8 thanh
chan rac.

e Ngin tiép nhan: Hinh hop chit nhat cé chiéu dai bé L = 2m; chiéu rong
bé B = 1,5m; chiéu sau bé H = 1,5m; thé tich V, = 4,5 m’

e B&é tach dau md: Chiéu dai bé L = 1,4m; chiéu rong bé B = 1m; chiéu
sau bé H = 1,3m; thé tich V, = 1,82 m°

e B¢ diéu hoa: Hinh hop chit nhat c6 chiéu dai bé L = 4,5m; chiéu rong
bé B = 3m:; chiéu sau bé H = 2,5m:; thé tich V, = 33,75 m°

e Bé Aeroten: Chiéu dai bé L = 4,54m:; chiéu rong bé B = 3m; chiéu sau
bé H = 2,5m; thé tich V, = 34,05 m°

e B¢ lang trong: Hinh tru tron cé chiéu cao bé H = 2m; duong kinh bé D
= 2,94 m; thé tich V, = 23,59 m®

e Bé khtr tring: Hinh hop chir nhat ¢6 chiéu dai bé L = 1,8m; chiéu rong
bé B = 1m; chiéu sau bé H = 1,5m; thé tich V, = 2,7 m®
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e B&é nén bun: Hinh hop chit nhat c6 chiéu dai bé L = 1,14m; chiéu rong
bé B = 1m; chiéu sau bé H = 1,43m; thé tich V/,= 1,63 m*

Nudc thai sinh hoat tai khu chung cu sau khi qua hé théng xir 1y dat
QCVN14:2008 cot B vai céc thong sb dau ra:  COD = 100 (mg/1)
BODs =50 (mg/l)
SS =100 (mg/l)
Ung voi hiéu qua xir ly: COD = 73%
BODs = 85%
SS =50%
2. Tong chi phi xay dung hé thong xir Iy nudc thai da tinh toan so bd Voi
gia hién hanh 1a: 471.593.200 VND, twong ttng 3.638.400 VND/m®
3. Chi phi quan ly van hanh hé thng xu 1y nude thai 1a: 3234 VND/m®
Céc chi phi nay 1a twong d6i phi hop. Piéu nau 1a co so cho cac nha dau
tu quan 1y giai quyét van dé xir Iy nudc thai sinh hoat hién nay, dic biét
trong c4c du an khu chung cu, tir d6 gép phan bao vé mdi truong hudng

tGi muyc tiéu phat trién bén viing trong tuong lai.
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