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KHOA LUAN TOT NGHIEP GVHD: Th.S Nguyén Thi Mai Linh

MO PAU
Nudc 12 ngudn tai nguyén vo cling quy gia ctia con nguoi. Nude trong tir
nhién bao gém toan bo nudce tur cac dai duong, bién vinh song hd, ao sudi, nudc
ngﬁm... Trén trai dat nude ngot chiém mot ti 18 rat nho so v6i nude min. Nude
mit rat can thiét cho su séng va phat trién, nudc giup cho céac té bao sinh vt
trao d6i chat, tham gia vao cac phan tng sinh hoa va tao nén cac té bao mdi. Vi

vay, coO thé néi rang & dau c6 nudce thi ¢ do co su song.

Nude duge dung cho doi sdng, san xuit ndong nghiép, cong nghiép va dich
vu. Sau khi str dung thi nudc trd thanh nudce thai va chiing sé bi 6 nhiém véi cac
mirc 6 khac nhau. Ngay nay, cling véi su bung n6 dan sd va tbc do phat trién
cao clia cac nganh cong, nong nghiép... Chung di dé lai rat nhiéu hiu qua phirc
tap, ddc biét 1a vin dé 6 nhiém moi truong nudc. Van dé nay dang 1a mdi nguy

dang lo ngai rat nhi€u nguoi cling nhu rat nhi€u quoc gia trén thé gidi.

Péi v6i mot quéc gia ndi chung, hay mot khu vuc dan cu néi riéng, bén
canh viéc phat trién co s& ha téng, duong xa.. .nham tao canh quan dep thi viéc
thu gom xur 1y chat thai ciing phai duoc quan tim mot cach dong bo. Céac chat
thai can phai dugc thu gom va xir 1y triét dé nham tranh tinh trang xa thai truc

tiép ra moi truong ma chua dugc xu ly.

Trong d6, nudc thai 1 mot trong nhing thanh phan chiém luong 16n. Khi
thai truc tiép ra moi truong khong nhimg gay 6 nhiém méi trudng tu nhién xung
quanh ma con lam mét my quan khu dan cu, anh hudng dén chat luong cude
séng cua cong ddng dan cu 1an cin ngudn thai.Do d0, viéc dau tu xay dung tram
xtr ly nudce thai cho cac khu chung cu trude khi xa vao kénh rach thoat nudc tu
nhién 13 mot yéu cau cap thiét, nham muc tiéu phat trién bé vimg cho moi
truong tuong lai va bao vé strc khoe congdong. Pay ciling chinh 14 1y do dé tai
“tinh toan thiét ké hé thong xir Iy nuwéc thai sinh hoat cong suat 1000m3/ngay
dém“hinh thanh.

SVTH: PHAM VAN DINH 1



KHOA LUAN TOT NGHIEP GVHD: Th.S Nguyén Thi Mai Linh

CHUONG I: TONG QUAN VE NUOC THAI SINH
HOAT

1.1. Khai niém nwéc thai sinh hoat

Theo Quy Chuan Viét Nam QCVN 14:2008/BTNMT: Nudc thai sinh hoat
la nudc thai cia hoat dong sinh hoat tir cac khu dan cu, khu vuc hoat dong

thuong mai, khu vuc cong sd, truong hoc va cac co sé tuong tu khac.
1.2. Luu luwgng nwéce thai sinh hoat

Nudrc thai sinh hoat thudng chiém tir 65% dén 90% luong nude cp di qua
ddng ho cac ho dan, co quan, truong hoc, khu thwong mai... 65% ap dung cho

noi kho nong, nude cap dung cho ca viéc tudi cay co.

O nudc ta hién nay, tiéu chudn cip nudc dao dong tir 120 dén
1801/ngudi.ngdy dém. Di véi khu vire néng thén, tiéu chuan cap nude sinh hoat
tir 50 dén 100 /nguoingdy dém.Nudc thai sinh hoat tir cic trung tam d6 thi
thuong duogc thoat béng hé théng thoat nudc dan ra cac song, kénh rach, con cac
ving ngoai thanh va nong thon khéng c6 hé thong nude thai thuong duge tiéu
thoat ty nhién vao cac ao hd hoic thoat béng bién phap tu tham. Ngoai ra, lugng
nudc thai sinh hoat ctia khu dan cu con phu thude vao diéu kién trang thiét bi vé

sinh nha &, dac diém khi hau thoi tiét va tdp quan sinh hoat ctia ngudi dan.

Pic tinh chung ctia nudc thai sinh hoat thudong bi 6 nhiém bai cac chét
can bi hitu co, cic chit hitu co hoa tan (thong qua chi tiéu BODs/COD), c4c
chat dinh dudng (Nito, Photpho), cac vi trung gdy bénh (E.Coli, coliform...);

Muc d6 6 nhiém ctia nudc thai sinh hoat phu thudc vao:

e Luu lugng nudc thai

e Tai trong chét ban tinh theo dau ngudi

_—
SVTH: PHAM VAN DPINH 2
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Bang 1.1. Tai trong chit ban theo dau nguoi

H¢é so phat thai

Chi tidu & nhidm Thong s6 Cic qu%éc %ia gan Tiéu chuan Viét

glii véi Vi¢t Nam Nam(TCXD-51-84)
Chét ran lo lung
(S9) mg/I 70-145 50-55
BOD;ling mgO2/I 45-54 25-30
BOD,,ling mgO2/I - 30-35
COD mg/I 72-102 -
N-NH,* mg/I 2.4-4.8 7
Photpho tong sd mg/I 0.8-4.0 1.7
Dau md mg/I 10-30 -

Nguén: GS.TS. Lam Minh Triét, nnc — 2006 — Xir [y nwGe thai dé thi va
congnghiép—Tinh toan cac cong trinh — Nha xudt ban Pai Hoc Quéc Gia TP.
Ho ChiMinh)

1.3.  Thanh phin nuéc thai sinh hoat [8]

Thanh phan ctia nudc thai sinh hoat phu thudc rat nhiéu vao nguon nudc

thai, bao gém 2 loai:
- Nudc thai nhim ban do chét bai tiét con ngudi tir cac phong vé sinh;

- Nudc thai nhiém ban do céc chat thai sinh hoat: cin ba, dau m& tir cac
nha bép cua céc nha hang, khéch san, cac chat tay rua, chat hoat dong

bé mat tur cac phong tam, nude rira v€ sinh san nha. ..

Dic tinh va thanh phan tinh chit ctia nudc thai sinh hoat tir cac khu phat
sinh nudc thai nay déu giéng nhau, cha yéu 1a cac chét hitu co, trong d6 phan
16n céc loai carbonhydrate, protein, lipid 1a cac chit dé bi vi sinh vat phan huy.
Khi phan hity thi vi sinh vét can lay oxi hoa tan trong nudc dé chuyén hoa cac
chét hitu co trén thinh CO,, Ny, H,0, CHa...

|
SVTH: PHAM VAN DINH 3
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Bang 1.2. Thanh phin ciia nuéc thai sinh hoat

i tiou Pon vi Mikc do 6 nhiém |
Niang | Trung binh Thap

Tong chat ran (TS) mo/| 1000 500 200
- Chat ran hoa tan (TDS)  mg/I 700 350 120
- Chat ran lo limg (TSS)  |mg/Il 300 150 80
BODs mg/I 300 200 100
COD mg/I 1500 500 250
Tong Nito mg/l 85 50 25
- Nito hitu co mg/I 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/I 40 20 0
Tong Photpho mg/I 8

Nguén: Gido trinh cong nghé xir Iy nwéce thai, Tran Van Nhan — Ngé Thi Nga,
2000

1.4. Céc thong s6 6 nhiém dic trung ciia nwée thai sinh hoat [8,6]

Cac thonq sé vit Iy

Ham lvong chét rin lo luing

Céc chét ran lo ltng trong nude ((Total) Suspended Solids — (T)SS - SS)

c6 thé c6 ban chat la:
- Cac chat vo co khong tan & dang huyén phu (Phu sa, gi sét, bun, hatsét)
- Céc chét hitu co khongtan.

SVTH: PHAM VAN DINH 4
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- C4c vi sinh vat (vi khuan, tdo, vi nam, dong vat nguyénsinh...).

- Su c6 mat cua cac chat ran lo ling can trg hay tiéu ton thém nhi€u hoda
chat trong qua trinh xur 1y.

Mui
Hop chét gdy mui dic trung nhat 13 H,S (c6 mui trimg thdi). Cac hop chat

khac, chang han nhu indol, skatol, cadaverin dugc tao thanh duéi diéu kién yém
khi c6 thé gdy ra nhitng mui kho chiu hon caH,S.

Do mau

Mau cua nude thai 1a do cdc chit thai sinh hoat, cong nghiép, thude
nhudm hoic do cic san pham duoc tao ra tir cac qua trinh phan huy cac chit hitu
co. Pon vi do d§ mau thong dung 1a mgPt/1 (thang do Pt Co).

D6 mau 1a mot thong sé thuong mang tinh chat cam quan, c6 thé dugc sir

dung dé danh gia trang thai chung ctia nudc thai.

Cic théng s6 héa hoc

Do pH cua nuwoc

pH 1a chi sb dic trung cho ndng d6 ion H*cd trong dung dich, thudong
dugcedung dé biéu thi tinh axit va tinh kiém cta nudc.

Do pH cta nudce co lién quan dén dang ton tai cua kim loai va khi hoa tan
trong nude. pH c6 anh hudng dén hiéu qua tat ca qua trinh xt Iy nudc. PO pH c6
anh huong dén cac qua trinh trao chit dién ra bén trong co thé sinh vat nudc. Do

vay rat c6 y nghia vé khia canh sinh thai moéitruong.

Nhu cau Oxi hda hoc (Chemical Oxygen Demand — COD)

Theo dinh nghia, nhu cau oxy héa hoc 1a luong oxy can thiét dé oxy hoa
cac chét hitu co trong nudc bang phuong phap hoa hoc (sir dung tac nhan oxy
hoéa manh). Vé ban chat, day 1a thong s6 dugc st dung dé xac dinh tong ham
lugng cac chit hitu co co trong nude, bao gdbm ca ngudn gde sinh vat va phi
sinhvat.

SVTH: PHAM VAN DINH 5
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Trong moi truong nudc ty nhién, & diéu kién thuan loi nhat cling can dén
20 ngay dé qua trinh oxy héa chat hitu co duoc hoan tat. Tuy nhién, néu tién
hanh oxy hoa chit hituco bang chat oxy héa manh (manh hon han oxy) dong
thoi lai thuc hién phan Gng oxy hoa & nhiét d0 cao thi qua trinh oxy hoa co thé
hoan tat trong thoi gian rat ngin hon nhiéu. Pay 1 uu diém ndi bat cia thong sd
nay nham c6 duoc sb lidu tuong ddi vé murc d6 6 nhiém hiru co trong thoi gian

ratngan.

COD la mdt thong sO quan trong dé danh gia mirc d6 6 nhiém chét hiru co
n6i chung va cung véi thong sé BOD, gitip danh gia phan 6 nhiém khong phan
huy sinh hoc cta nude tir d6 ¢ thé lya chon phuong phap xt Iy phu hop.

Nhu cau Oxi sinh hoc (Biochemical Oxygen Demand — BOD)

Vé dinh nghia, thong s6 BOD cua nudc 13 luong oxy can thiét dé vi khuan
phan huy chit hiru co trong diéu kién chuin: 20°C, & miu 5 ngay dém, trong
bong t6i, giau oxy va vi khuan hiéu khi. N6i cach khac, BOD biéu thi luong
giam oxy hoa tan sau 5 ngay. Thong s6 BOD5 s& cang 16n néu mau nudc cang
chtra nhiéu chat hitu co ¢6 thé dung 1am thirc an cho vi khuan, hay 1a cac chat

hitu co dé bi phan hity sinh hoc (Carbonhydrat, protein, lipid..).

Oxi hoa tan (Dissolved Oxygen — DO)

Tat ca cac sinh vat séng déu phu thudc vao oxy dudi dang nay hay dang
khac dé duy tri cac tién trinh trao d6i chat nham sinh ra ning lugng phuc vu cho
qua trinh phat trién va sinh san ctia minh. Oxy 1a yéu t6 quan trong d6i v6i con

nguoi cling nhu céc thuy sinh vatkhac.

Oxy la chit khi hoat dong hoa hoc manh, tham gia manh mé€ vao cac qua

trinh héa sinh hoc trong nudc:
r ’ A 5 A 2+ 2+ 2-
- Oxy hoa cac chat khir vé co: Fe , Mn |, S |NH;...

- Oxy hoa cac chat hitu co trong nudc, va két qua ciia qua trinh nay la
nudc nhieém ban tréd nén sach hon. Qué trinh nay dugc goi 1a qua trinh ty lam
sach cia nudc ty nhién, duge thyc hién nho vai trdo quan trong ciia mot so vi

I EEE—————————SSS
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sinh vat hiéu khi trong nudc.

Nito va cac hop chét chira nito

Trong mdi truong dat va nudc, ludn ton tai cac thanh phan chira Nito: tu
cac protein cé cau tric phuc tap dén cac acid amin don gian, cling nhu cac ion
Nito vO co 1a sdn pham qua trinh khoang hoa cac chat ké trén:

- Céc hop chét hitu co thé dang phan huy thudng ton tai ¢ dang lo limg
trong nudc, co thé hién dién voi ndng do déng ké trong cac loai nude thai va
nudce ty nhién giau protein.

- Cac hop chét chira Nito ¢ dang hoa tan bao gdm ca Nito hitu co va Nito
vO co (NH4+, NOz-, NO3-).

Thuat ngit “Nito tong” 1a tong Nito ton tai & tit ca cac dang trén. Nito 1a

mdt chatdinh dudng da luong can thiét dbi véi su phat trién ctia sinh vat.

Photpho va cac hop chit chita photpho

Trong céc loai nudc thai, Photpho hién dién chu yéu dudi céc dang
Photphat.Cac hop chit Photphat duoc chia thanh Photphat v6 co va Photphat
hiru co.

Photpho 1a mot chét dinh dudng da luong can thiét d6i v6i su phét trién
ctia sinh vat. Viéc xac dinh P tong 1a mot thong s6 dong vai tro quan trong dé
dam bao qua trinh phat trién binh thudng cta céc vi sinh vt trong cac hé théng
xtr Iy chit thai bang phuong phép sinh hoc (ti 16 BOD:N:P = 100:5:1).

Photpho va cac hop chat chtra Photpho c6 lién quan chit ché dén hién
tugng phu dudng hoéa ngudn nudc, do su cb mit qua nhiéu cac chat nay kich

thich sy phat trién manh cta tao va vi khuéan lam.

Cic théng so sinh vit hoc

Vi khudn
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Céc loai vi khudn giy bénh c6 trong nudc thuong giy cac bénh vé duong
rudt, nhu dich ta (cholera) do vi khuan Vibrio comma, bénh thuong han
(typhoid) do vi khuan Salmonella typhosa...

Vi-rut

Vi-rat c6 trong nude thai cé thé gay cac bénh c6 lién quan dén sy rdi loan
hé than kinh trung wong, viém tiy xam, viém gan... Thong thudng sy khir tring

bang cac qua trinh khac nhau trong cac giai doan xir 1y c6 thé diét duoc vi-r(t.

Giun san (helminths)

Giun san 1a loai sinh vat ky sinh c6 vong doi gan lién véi hai hay nhiéu
dong vat chu, con nguoi ¢o thé 1a mot trong s6 cac vat chu nay. Chat thai caa
nguoi va dong vat 1a ngudn dua giun san vao nudc.

1.5. Tac dong ciia nwéc thai sinh hoat dén mdi treong va con ngudi

Téc hai ctia nudc thai sinh hoat dén méi truong la do cac thanh phﬁn 0
nhiém ton tai trong nudc thai gay ra:

- COD, BOD: su khoang hoa, 6n dinh chét hitu co tiéu thy mot luong 16n
va gay thiéu hut oxy ctia ngudn tiép nhan dan dén anh huong dén hé sinh thai
mdi truong nude. Néu 6 nhidm qua mirc, didu kién yém khi co thé hinh thanh.
Trong qua trinh phan huy yém khi sinh ra cac san phém nhu H,S, NH3, CHa,...
1am cho nuéc ¢6 mui hdi thdi va lam giam pH ctia moi truong.

- SS: lang dong & ngudn tiép nhan, gay diéu kién yém khi.

- Nhi¢t do: nhiét do cua nudce thai sinh hoat thuong anh hudng dén doi
song cua thuy sinh vat nudc.

- Vi tring gdy bénh: gy ra cac bénh lan truyén bang dudng nudc nhu tiéu
chay, ngo doc thuc an, vang da,...

- Mau: mat my quan.

- Dau md: gay mui, ngan can khuéch tan oxy trén bé mat.
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Nudc thai sinh hoat gy ra cac tac dong tiéu cuc dén sirc khoe con nguoi
va moi trudng séng, vi vay can cé nhitng phuong phap xir 1y thich hop dé loai

bo cac tac dong khong mong mudn do.

1.6. Tinh hinh xi ly nwée thai sinh hoat tai Viét Nam [12]

Hién nay, Viét Nam dang trién khai xay dung céc nha may va cac tram xir
Iy nudce thai sinh hoat d6 thi. Pén cubi nam 2014, di c¢6 32 thanh phd c6 du an
thoat nudc va v¢ sinh voi ty 1€ s6 ho dau ndi vao hé théng thoat nudc 1a hon
90%.Khoang 25% lugng nudce thai do thi duge xir 1y bai 27 nha may xtr 1y nude
thai tap trung, véi cong suat khoang 770.000 m®/ngd trong tong sb phat sinh
3.080.000 m3/ngd. Hon nita, c6 khoang 20 nha may xir Iy nuéc thai dang x4y
dung v&i cong suit gan 1.4 triéu m¥/ngd. Do d6, dén cudi nam 2020, ning tong
cong SUAt xur 1y nude thai du kién 1én khoang 2,1 triéu m*/ngd. Bén canh viéc
x4y dung cac nha may xur Iy nudce thai do thi, tram xr Iy nudc thai cho cac khu
d6 thi moi cling dugc dau tu xay dung. Co thé ké dén mot vai nha may xu ly

nudc thai nhu: Nha may Truc Bach, Kim Lién, nha may Yén So -TP Ha Noi,...

Tuy nhién, cic thanh phd 16n nhuw Ha Noi méi chi ¢6 khoang mot nira sd
khu d6 thi méi c6 tram xtr Iy nudce thai tap trung, cadc khu do thi con lai chua co

tram xr 1y nudc thai, gdy 6 nhiém méi trudng nghiém trong.

Vé tinh hinh quan 1y, van hanh bao dudng cac nha may/tram xtr Iy nudc
thai, sau khi xay dung va dua vao van hanh, mac dau chu dau tu cac nha may Xu
1y nudce thai sinh hoat do thi déu thuc hién viéc dao tao chuyén giao cong nghé
va van hanh mgt cach nghiém chinh, bai ban, kha nghiém tiac, nhung thuc té van

con nhiing ton tai can khac phuc.

Vi tinh hinh xr Iy nude thai nhu hién nay da gay ra nhiing anh hudéng
nghiém trong dén cac ngudn tiép nhan 13 séng, hd... va d6i voi strc khoe con
nguoi. Vi vy, viéc ap dung két hop cac bién phap xir Iy nude thai phu hop 1a

can thiét nham dam bdo bén viing tai nguyén nudc.
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CHUONG II: CAC PHUONG PHAP XU LY

NUOC THAI SINH HOAT

2.1 Xir Iy nwéc thai bang phwong phap co hoc
2.1.1. Song chin rac va lu6i chan rac

Nudc thai dan vao hé thong xir 1y trude hét phai qua song chan rac. Tai
day, cac thanh phan c6 kich thudc 16n (rac) nhu gié, rac, vo d6 hop, 14 cy, bao
nilon,... duoc giit lai. Nho d6 tranh 1am tic bom, duong dng hoic kénh dan.
Day 1a budc quan trong nham dam bao an toan va diéu kién 1am viéc thuan loi
cho ca hé thong xir 1y nudc thai.

Ludi chan rac dung dé khir céc chat lo limg c6 kich thudc nho, thu hoi cac
thanh phan quy khdng tan hozc khi can phai loai bo rac c6 kich thuéc nho. Kich
thudc mat luéi tir 0,5 + 1,0 mm.

Lué6i chan rac thudng dugc bao boc xung quanh khung rdng hinh tru quay

tron (hay con goi la trong quay) hOac dat tren cac khung hmh dNa

Hinh 2.1. Song chdén réac

SVTH: PHAM VAN DINH

10



KHOA LUAN TOT NGHIEP GVHD: Th.S Nguyén Thi Mai Linh

2.1.2 Bé ling cat [8]

Bé ling cat duogc thiét ké dé tach céc tap chat vo co khong tan c6 kich
thudc tir 0,2 mm dén 2mm ra khéi nudc thai nham bao dam an toan cho bom
khoi bi cat, soi bao mon, tranh tic duong 6ng dan va tranh anh hudng dén céc
cdng trinh sinh hoc phia sau. Bé lang cét cd thé dugc phan thanh 2 loai: (1) bé
ling ngang va (2) bé ling dung. Ngoai ra, dé tang hiéu qua ling cét, bé lang cat
thoi khi cling duoc str dung rong rdi. Can xa ra tir bé lang catcon chira nhiéu
nude nén phai phoi khé & san phoi cat hodc hd chira cat dit ¢ gan bé lang cat.
Xung quanh san phoi cat phai c6 bo dap cao 1- 2m. Kich thudc san phoi cat
dugc xac dinh véi diéu kién tong chiéu cao 10p cat h chon bang 3- 5m/nim. Cat

kho thuong xuyén duoc chuyén di noi khac.

Puongdan Buine da
nudc thai - ng ?a.m
. w g nuwdcthaira
vao Buonglang

Nudcvao | - 2 Nudcra
4\) f R %

Hé tap trungbun | ___

Hinh 2.2 Bé ling cdt ngang

2.1.3. Bé ling [8]

Bé lang c6 nhiém vu ling cac hat cin lo ling co sin trong nudc thai (bé
lang dot 1) hodc cin duoc tao ra tir qua trinh keo tu tao bong hay qua trinh xtr Iy
sinh hoc (bé lang dot 2). Theo chiéu dong chay, bé ling dugc phan thanh: bé
lang ngang va bé langdung.
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Trong bé lang ngang, dong nude thai chay theo phuong ngang qua bé vai
van toc khong 16n hon 0,01 m/s va thoi gian luu nude tir 1,5-2,5 gid. Cac bé
laing ngang thuong dugc st dung khi luu luong nudc thai 16n hon
15.000m3/ngay. D6i véi bé ling dung, nuéc thii chuyén dong theo phuong
théng dimg tur dudi 1én dén vach tran véi van tdc 0,5-0,6m/s va thoi gian luu
nuéc trong bé dao dong trong khoang 4 — 120phat. Hiéu suat lang cua bé lang
dung thuong thap hon bé lang ngang tir 10 dén 20%.

2.1.3. Tuyén noi

Phuong phap tuyén ndi thudng duogc sir dung dé tach cac tap chét (¢ dang
hat ranhodc 10ng) phan tan khong tan, tu lang kém khoi pha 16ng. Trong mot s6
truong hop, qua trinh nay con dugc dung dé tach cac chat hoa tan nhu cac chat
hoat dong bé mit. Trong xir Iy nudc thai, qua trinh tuyén ndi thudng duoc sir
dung dé khtr cac chét lo ltmg, 1am dic bun sinh hoc. Uu diém co ban cua
phuong phéap nay 1 ¢ thé khir hoan toan cac hat nho, nhe, ling chim trong thoi

gian ngan.

Qua trinh tuyén ndi duge thuc hién béng cach suc cac bot khi nhé vao
pha 16ng. Cac bot khi nay sé& két dinh vai cac hat can. Khi khdi lugng riéng cta
tap hop bot khi va cin nho hon khéi luong riéng ctia nude, cin sé& theo bot khi
ndi 1én bé mit.

2.1.5. Bé diéu hoa

Bé diéu hoa dugc dung dé duy tri dong thai va nong do cc chat 6 nhiém
vao cong trinh, lam cho cong trinh lam viéc on dinh, khéc phuc nhiing sy ¢ van
hanh do dao dong vé néng d6 va luu luong clia qua trinh xtr 1y nudc thai gay ra
va nang cao hiéu sudt ctia qua trinh xtr 1y sinh hoc. Bé diéu hoa co thé duoc

phan lam ba loai nhu sau:

- Bé diéu hoa luulugng.

- Bé diéu hoa ndongdd.

- Bé diéu hoa ca luu luong va ndngdo.
2.1.6. Loc [8]
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Loc dugc tng dung dé tach cac tap chat co kich thuéc nho khi khong thé
loai duoc bang phuong phap ling. Qua trinh loc it khi dung trong xir 1y nudc
thai, thuong chi st dung trong truong hop nudc sau khi xtr Iy doi hoi co chat
lugng cao.

Pé loc nuée thai, nguoi ta co thé st dung nhiéu loai bé loc khac nhau.
Thiét bi loc c6 thé duge phan loai theo nhiéu cach khac nhau: theo dic tinh nhu
loc gian doan va loc lién tuc; theo dang ctia qua trinh nhu lam déc va loc trong;
theo ap suét trong qua trinh loc nhu loc chan khong (ap suat 0,085MPa), loc ap
luc (0,3 -1,5 MPa) hay loc duéi 4p suét thuy tinh cta cot chat long;. ..

Trong cac hé thdng xtr Iy nudc thai cong sudt 16n khong can sir dung cac
thiét bi loc ap suét cao ma dung cac bé loc vai vat li¢u loc dang hat. Vat licu
loc ¢6 thé st dung 1a cat thach anh, than cde, hodc soi nghién, tham chi ca than
nau hodc than gb. Viéc lyachon vat liéu loc tuy thudc vao loai nuédc thai va

diéu kién diaphuong.

2.2.  Xir Iy nwée thai bang phwong phap hoéa ly
2.2.1. Nguyén tic keo tu tao bong

Keo tu va tao bong 1a mot cong doan cia qua trinh xur 1y nudce thai, mac

du chung 12 hai qua trinh riéng biét nhung chiing khong thé tach roi nhau.

Vai tro cua qua trinh keo tu va tao bong nham loai bo huyén phu, chit keo

c6 trong nudc thai.

Keo tu: La pha v& tinh bén vimg cta cac hat keo, bang cach dua thém

chét phan tmg goi 1a chit dong tu.

Tao bong: La tich tu cac hat “da pha v& do bén” thanh cac cum nho sau dd
két thanh cac cum 16n hon va co thé ling duoc goi 1a qué trinh tao bong. Qua
trinh tao bong co thé cai thién bang cach dua thém vao cac chit phan Gmg goi 1a
chét tro tao bong. Tuy nhién qué trinh tao bong chiu sy chi phéi cua hai hién

tuong: tao bong dong hoc va tao bong Orthocinetique.

- Tao bong dong hoc lién quan dén khuyéch tan Brao (chuyén dong hdn

don), két bong dang nay thay ddi theo thoi gian va chi c¢6 tac dung ddi véi cac
. _______________________________________________________________________________________________________________________________|]
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hat nho hon 1 microfloc dé dang tao thanh khdi keo tunho.
- Tao bong Orthocinetique lién quan dén qua trinh tiéu hao ning luong
va ché do ctia dong chay 1a chay ting hay chayroi.
2.2.2 Cac chit 1am Keo tu - Tao bong
Pé tang qua trinh ldng cac chat lo limg hay mot sb tap chat khac nguoi ta
thuong dung cac chat lam keo ty, tao bong nhw nhom sunfat, sit sunfat, sat
clorua hay mét s6 polyme nhom, PCBA, polyacrylamit (CH,CHCONHy)n,
natrisilicat hoat tinh va nhiéu chét khac.
2.3. Xir Iy nuéc thai bang phwong phap sinh hoc [13]
2.3.1. Phwong phap xir Iy sinh hoc hiéu khi
Qua trinh xir 1y sinh hoc hiéu khi nuéc thai gdm ba giai doan sau:
e Oxy hoa céc chat hituco:
CxHyOZ+ Ozenzym QOZ + HZO + &H
e Tong hop té bao méi
CxHyO; + NH3; + O"¥™T¢ bao vi khuan + CO, + H,0 + CsH/NO, - AH
¢ Phén huy ndi bao
CsH/NO,+ Sozenzym_> 5CO, + 2H,0 + NH;3; =+ AH

Tuy theo trang thai tdn tai cta vi sinh vét, qué trinh xr 1y sinh hoc hiéu
khi nhan tao c6 thé chiathanh:

Xtr 1y sinh hoc hiéu khi véi vi sinh vat sinh trudng dang lo limg chi yéu
duoc sur dung dé khur chét hiru co chira carbon nhu qué trinh bun hoat tinh, ho
lam thoang, bé phan tmg hoat dong gian doan, qua trinh 1én men phan hay hiéu
khi. Trong s6 nhiing qua trinh ndy, quéa trinh bun hoat tinh 13 qua trinh phd

biénnhat.
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Xtr 1y sinh hoc hiéu khi véi vi sinh vat sinh truong dang dinh bam nhu
qué trinh bun hoat tinh dinh bam, bé loc nho giot, bé loc cao tai, dia sinh hoc, bé

phan tmg nitrat hoa véi mang codinh.
2.3.2. Bé bun hoat tinh véi vi sinh vét sinh truéng lo himg

Trong bé bun hoat tinh hiéu khi véi vi sinh vét sinh truong dang lo lung,
qua trinh phan hity xdy ra khi nuéc thai tiép xtic voi bun trong diéu kién suc khi
lién tyc. Viée suc khi nham dam bao cac yéu cau cung cip di luong oxy mot
cach lién tuc va duy tri bun hoat tinh & trang thai lo ltimg. Nong d6 oxy hoa tan
trong nude ra khoi bé lang dot 2 khéng dugce nhé hon 2 mg/l.

Cac vi sinh vat ton tai trong hé théng bun hoat tinh bao gém
Pseudomonas,
Zoogloea,Achromobacter,Flacobacterium,Nocardia,Bdellovibrio,Mycobacteriu
m, va hai loai vi khuén nitrate hoa Nitrosomonas va Nitrobacter. Thém vao do,
nhidu loai vi khuin dang soi nhu Sphaerotilus, Beggiatoa, Thiothrix,
Lecicothrix, va Geotrichum ciing ton tai.

Yéu cau chung khi van hanh hé théng bun hoat tinh hiéu khi 1a nudc thai
dua vao hé thong can c6 ham luong SS khong vuot qua 150 mg/L, ham luong
san pham dau mo khdng qué 25 mg/l, pH = 6,5 — 8,5, nhiét do 6°C< t°C < 37°C.

Bé hoat dong gian doan (SBR) 1a hé théng xtr Iy nudc thai véi bun hoat
tinh theo kiéu lam diy va xa can. Qua trinh xay ra trong bé SBR tuong tu nhu
trong bé bun hoat tinh hoat dong lién tuc chi c6 diéu tat ca xay ra trong cling mot
bé va duoc thuchién 1an luot theo cac budc: (1). Lam day; (2). Phan tmg; (3).
Lang; (4). Xa can; (5). Ngung.

2.3.3. Loc sinh hoc

Bé loc sinh hoc 13 mot thiét bi phan Umg sinh hoc trong d6 céac vi sinh vat
sinh truong ¢ dinh trén 16p vat liéu loc. Bé loc hién dai bao gdm mdt 16p vat
liéu dé thAm nudc véi vi sinh vat dinh két trén d6. Nudc thai di qua 16p vt liéu

nay s& thim hodc nho giot trén do.
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Vit liéu loc thudng 1a d4 dam hoic cac khéi vat liéu déo c6 hinh thi khéc
nhau. Néu vat liéu loc 12 d4 hodc séi thi kich thudc hat dao dong trong khoang
25-100 mm, chiéu sau 16p vat liéu dao dong trong khoang 0,9-2,5m, trung binh
1a 1,8m. Bé loc v6i vat liéu 1a d4 dam thuong co dang tron. Nudc thai dugc phan
phéi tén 16p vat liéu loc nhd bo phan phan phdi. Bé loc véi vat lidu loc 1a chat
déo c6 thé cb dang tron, vudng, hodc nhiéu dang khac voi chiéu cao bién doi tir
4-12 m. Ba loai vat liéu bang chat déo thuong dung 1a (1) - vat lidu voi dong
chay thang dimg, (2) - vat liéu véi dong chay ngang, (3) - vat liéu dadang.

Chét hiru co s& bi phan hity boi quan thé vi sinh vat dinh két trén 16p vt
lidu loc. Cac chat hitu co c6 trong nude thai s& bi hap phu vao mang vi sinh vat
day 0,1 — 0,2 mm va bj phan hiy bai vi sinh vat hiéu khi. Khi vi sinh vat sinh
truéng va phat trién, bé day 16p mang tang 1én, do do, oxy da bi ti€u thuy trude
khi khuéch tan hét chiéu day 16p mang sinh vat. Nhu vdy, moi truong ki khi

duoc hinh thanh ngay sat bé mat vt liéuloc.

Khi chiéu day 16p mang ting 1én, qua trinh dong héa chét hiru co xay ra
trudc khi chiing tiép xuc véi véi vi sinh vat gﬁn bé mit vat liéu loc. Két qua 1a vi
sinh vat & ddy bi phan hity noi bao, khong con kha nang dinh bam 1én bé mat vat

liéu loc, va bi rtra troi.

Hinh 2.3 Bé lpc sinh hoc Biofilter.
2.4. Phwong phap sinh hoc ki khi

Qua trinh phan hay ki khi cac chat hiru co 1 qué trinh sinh hoa phirc tap

tao ra hang trim san pham trung gian va phan tng trung gian. Tuy nhién,
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phuong trinh phan tng sinh hoa trong diéu kién ki khi c6 thé biéu dién don gian
nhu sau:

Chét hitu co —usinhvdt@H, + CO, + H, + NH; + H,S + Té bao mdéi

Mot cach tong quat, qua trinh phan huy ki khi xdy ra theo 4 giai doan

Giai doan 1: Thity phan, cat mach cac hop chat cao phanttr;

Giai doan 2: Acidhoa;

Giai doan 3: Acetatehoa;

Giai doan 4: Methane hoa.

Céc chét thai hitu co chita cac nhiéu chat hitu co cao phan tir nhu protein,
chit béo, carbohydrate, cellulose, lignin,... trong giai doan thuy phan, sé duoc
cit mach tao thanh nhiing phén tir don gian hon, d& phan hay hon. Céc phan tng
thity phan s& chuyén héa protein thanh amino acid, carbohydrate thanh duong
don, va chat béo thanh cac acid béo. Trong giai doan acid héa, cac chét hitu co
don gian lai dugc tiép tuc chuyén hoa thanh acetic acid, H,vaCO.,.

Céc acid béo dé bay hoi chu yéu 13 acetic acid, propionic acid va lactic
acid. Bén canh d6, CO,va H,, methanol, cac rugu don gian khac ciling dugc hinh
thanh trong qua trinh cit mach carbohydrat. Vi sinh vat chuyén héa methane chi
c6 thé phan huy mot sb loai co chit nhat dinh nhu CO,+ H,, formate, acetate,
methanol, methylamine va CO dé hinh thanhBiogas

Tuy theo trang thai ctia bun, c¢6 thé chia qua trinh xtr 1y ki khi thanh:

- Qua trinh xtr 1y ki khi v61 vi sinh vat sinh truéng dang lo ltrng nhu qué
trinh tiép xtc ki khi (Anaerobic Contact Process), qua trinh xir Iy bang 16p bun
ki khi véi dong nude di tir dudi 1én (Upflow Anaerobic Sludge Blanket -UASB);

- Qua trinh x1r 1y ki khi v6i vi sinh vat sinh truéng dang dinh bam nhu
qua trinh loc ki khi (Anaerobic FilterProcess).

2.4.1. UASB (Upflow Anareobic Sludge Blanket)
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Pay la mot trong nhiing qua trinh ki khi dugc ing dung rong rii nhét trén
thé gi6i do hai dic diém chinh sau:

- Ca ba qua trinh, phan hay - lang bun - tach khi, dugc lap dit trong cing
motcong trinh;

- Tao thanh cac loai bun hat c6 mat d6 vi sinh vat rat cao va téc do léng
vuot xa so v4i bun hoat tinh hiéu khi dang loling.

Bén canh d6, qua trinh x1r Iy sinh hoc ki khi stt dung UASB con c6 nhiing

uu diém so v6i qua trinh bun hoat tinh hiéu khi nhu:

ft tiéu tén nang lwong vanhanh;

ft bun du, nén giam chi phi xtr Iybun;

Bun sinh ra dé tichnuéc;

Nhu ciu dinh dudng thip nén giam dugc chi phi bd sing dinhdudng;

C6 kha ning thu hdi nang lugng tir khimethane;

C6 kha niang hoat dong theo mua vi bun ki khi ¢6 thé hdi phuc va hoat
dong duoc sau mdt thoi gian ngung khong napli¢u.

Nudc thai dugc nap liéu tir phia day bé, di qua 16p bun hat, qua trinh xtr Iy
xay ra khi cac chat hiru co trong nudc thai tiép xtGc v6i bun hat. Khi sinh ra
trong diéu kién ki khi (cha yéu 1a methane va CO?2) s& tao nén dong tuan hoan
cuc bd giup cho qua trinh hinh thanh va duy tri bun sinh hoc dang hat. Khi sinh
ra tir 16p bun s& dinh bam vao cac hat bun va cung véi khi tir do ndi 1én phia mit
bé. Tai day, qua trinh tach pha khi-long-rin x4y ra nhd bd phan tach pha. Khi
theo 6ng din qua bon hap thu chira dung dich NaOH 5-10%. Bun sau khi tach
khoi bot khi lai lang xuéng. Nuédc thai theo mang tran ring cua dan dén cong

trinh xr 1y tiéptheo.
2.4.2. Qua trinh lgc ki khi (Anareobic Filter Process)

Bé loc ki khi 1a mét cot chtra vat lidu tiép xtic dé xtr 1y chit hitu co chira
carbon trong nudc thai. Nude thai duge dan vao cot tir dudi 1én, tiép xtic véi 16p
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vat li¢u trén d6 c6 vi sinh vat ki khi sinh truéong va phat trién. Vi vi sinh vét
duoc gitr trén bé mat vat liéu tiép xuc va khong bi rtra troi theo nudc sau xur ly
nén thoi gian luu cta té bao vi sinh vét (thoi gian luu bun) rat cao (khoang
100ngay).

Nudc thai néu nhu chua qua xtr 1y s& dé lai nhitng anh huong tiéu cuc dén
moi truong va ste khoe con ngudi. Vi vy, trude khi xa ra ngudn tiép nhén, ta
can ap dung cac bién phap ky thuat dé xir Iy nudc thai sinh hoat nham loai bo
cac tac dong x4u, gop phan bao vé moi trudng xanh-sach-dep cling nhu sirc khoe
con nguoi.
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CHUONG III: PE XUAT, LUA CHON PHUONG
AN XU LY NUOC THAI SINH HOAT VOI LUU
LUOQNG 1000m* NGAY PEM
3.1. Thong sb tinh toian hé thdng xir Iy nwée thai
3.1.1. Nong do chit 6 nhiém trong nudérc thai
Luu lwong nudc thai trung binh gid (v6i Qp = 1000m3/ngay dém)

H 1000
Q' =—_— = 41,6(m*h)

L N QM x 1000 41,6 X1000
Luu luong nudc thai trung binh gidy: Qp® = = =

3600 3600
11,57(1/s)
Bang 3.1: Hé s6 khong diéu hoa chung Ko
Hé s0 Luu lwgng nuwdc thai trung binh (I/s)
khong diéu
hoa chung
Ko 5 10 |20 |50 |100 |300 |500 |1000 |=5000
Ko max 25 |21 |19 |17 |16 |155 (15 |147 |1/44
Ko min 0,38 [0,45 |05 [0,55 |0,59 |0,62 [0,66 |0,69 |0,71

(Nguén: TCXD 51-2008)

V61 Qu’ = 11.57 I/s, duya vao bang 3.1, ta ndi suy dugc
~ Komax=2,0685

- Komin = 0,4759

~ Luu luong theo gio 16n nhit: Qp ma® = Quw" . Ko max = 41,6. 2,0685 =
86,05m?/h.
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~ Luu luong theo gio nho nhat: Quw min" = Qu" . Ko min = 41,6. 0,4759 =
19,08md/h.

Chon ddi tuong nuoc thai sinh hoat tai khu dan cu c¢6 dac tinh duoc trinh bay
theo bang 3.2

Bang 3.2 Pic tinh nwéc thai sinh hoat tai khu dan cw

Théng sb Don vi Giatri | QCVN-14:2008, cot B

pH - 6,8-7,8 5-9

SS mg/| 220 100

BOD; mg/I 250 50

COD mg/| 400 100

NH,™ (tinh theo N) mg/| 25 10
NO;" (tinh theo N) mg/I 10 50
Photpho tong mg/| 15 10

3.1.2. Yéu cau doi véi nwéc thai sau khi xir Iy

. Y8u cdu xit Iy doi véi SS

S=—"77 = —OX 100= 54.55%

x 100
SSy

Trong dé: - SSy: Ham luong chat ran lo ling trong nudc thai chua xir Iy (mg/1)
- SS;: Ham luong chét ran lo ling trong nudc thai sau xir Iy (mg/l)
e Y&u cau xir Iy doi véi BOD

BODY -BOD{ 250-50
75— 100 = x 100 = 85%
BOD 250

5

BOD =

_—
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Trong d6: - BOD.Y: ham lugng BODstrong nuéc thai dau vao (mg/l)

- BOD¢": ham lugng BOD5 trong nudc thai dau ra(mg/l)
o Yéu cau xit Iy doi véi COD

CODy,—COD; 400-100
COD = x 100 =———x 100 = 75%
COD,, 400

Trong d6: - COD,: ham luong COD trong nudc thai ddu vao (mg/1)
- CODy: ham luong COD trong nuéc thai dau ra (mg/l)

3.1.3. Pé xuit, lwa chon phwong an xir Iy nwée thai sinh hoat

Thanh phan chat 6 nhiém cta nudc thai sinh hoat chil yéu 13 cac chat hitu
co, vi trung gay bénh va ti 1¢ BODs/COD = 0,625 nén phuong phap xt Iy sinh
hoc két hop véi khir tring nude s& mang lai hidu qua tot.

Nong do chat 6 nhiém hitu co khong quéa cao nén phu hop dé xur Iy nude
thai bang phuong phap sinh hoc hiéu khi.

Duya vao tinh chat, thanh phan ctia nudc thai sinh hoat va yéu cau mirc do
can xtr 1y, em xin dé xuét hai phuong an xir 1y nude thai sau:

- Phwong an 1: Phuong phap xur Iy so bg va qua trinh Aerotank hoat dong
lién tuc.

- Phwong an 2: Phuong phap xir 1y so bo két hop va qué trinh xir 1y sir
dung bé SBR.

So' dé cong nghé xiv Iy
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Hinh 3.1: So dd c6ng nghé xir Iy nwéc thai sinh hoat bing phwong phap
Aerotank

[‘ﬁu’c’rc thai

song chan rac

ro

Bé thu gom

Bé diéu hoa

-—=h 2 —— e —
: Bé Aerotank N |
I
£ ;1 .
Bun tuin hoan : |_
I___ . —_—
" Bé ling |
i —————— dll’ I
Clo ! v
Bé khir triing Bé nén bun
I
\ 4
—Duromg hoa chat May ép bun
- = =+ Puong cap khi Bon loc ap luc |
— - - = Duong bun 4

Nguc‘A)Il"tiép nhan Banh bun
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(QCVN 14:2008/BTNMT- Cét B)
Thuyét minh céong nghé cho phwong dn 1

Nudc thai tir cac diém st dung nudc theo cac ho ga thoat nudc ban duoc

tap trung vé bé thu gom ctia hé thong xtr 1y nude thai tap trung voi luu luong Q

3 , ~ .
= 1.000m /ngay dém. Trudc khi vao bé gom, nudc thai dugc dan qua thiét bi

lugc rac thé dé loai bo cin ran co kich thude 16n hon 10mm ra khoi dongthai.

Tir bé gom, nude thai duge bom 1én bé diéu hoa. Bé diéu hoa c6 nhiém vu
diéu hoa luu luong va cac thanh phan (BOD, COD...) cua nuéc thai. Bé diéu
hoa dugc bd tri hé théng suc khi nham tao sy x4o tron tranh hién tuong léng can
va phan huy ky khi trong bé nay, dong thoi tao moi trudng dong nhét cho dong
thai trude khi qua cac bude xir 1y tiéptheo.

Nudc thai tir bé diéu hoa s& duge bom dén bé xir Iy sinh hoc hiéu khi -
Aerotank. Qué trinh xr 1y sinh hoc hiéu khi dién ra nhd vao luong oxy hoa tan
trong nudc, duge sir dung bai cac VSV hiéu khi dé phan hay cac chit hitu co.

Nudc thai sau khi qua qua trinh xtr 1y sinh hoc s& tir chay vao bé lang. Tai
day sé& dién ra qud trinh ling cac bong bun hoat tinh. Nudc sau ling sé& tran vao
mang ring cua va ty chdy sang bé khir tring. Tai bé khir tring nudc thai duge
tiép xtc v6i hoa chat Clo voi thoi gian thich hop dé tiéu diét cac vi tring
gaybénh.

Sau dé nudc thai sé dugc bom 1én bon loc ap luc dé 1am sach 1an cudi truée khi
xa thai. Tai day cac can lo ling hodc bong bun con sot lai sau khi qua bé ling
bun va cac vi sinh vat sé duoc loai bo tiép. Cudi cung nudc thai theo céng thoat

ra nguon ti€p nhan.
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Hinh 3.2: So' d cong nghé xir Iy nuwéce thai sinh hoat sir dung bé SBR

udc thai

A 4

Song chan rac

A 4

B¢ thu gom
A 4
1= = = B¥ diéu hoa <= -
I
. l .
Capkhi ~7777 I v Bun tuan hoan
|
L om = — _%é SBR —_—r —— s L ..... _l
Bun dw |
= e e s = = - :
1 \ 4 \ 4
Clo b= Bé khir triing Bé nén bun
I
v
May ép bun
A 4 l
Bdn loc ap luc Banh bun
Ngudn tiép nhan
(QCVN 14:2008/BTNMT-Cot B)
Brong-hoe chit Brong-btm

- = — = » Puong cap khi
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Thuyét minh céong nghé cho phwong dn 2

Nudc thai tir cac diém sir dung nudce theo cac hd ga thoat nude ban dugce

tap trung vé bé thu gom ctia hé thong xtr Iy nudc thai tap trung véi luu luong Q

3 , - .
= 1.000m /ngay dém. Trudc khi vao bé gom, nudc thai dugc dan qua thiét bi
lwoc rac thd dé loai bo cdn rin co kich thudce 16n hon 10mm ra khoi dongthai.

T bé gom, nudc thai dugc bom 1én bé diéu hoa. Bé diéu hoa c6 nhiém vu
diéu hoa luu lwong va cac thanh phan (BOD, COD...) ctia nudc thai. Bé diéu
hoa dugc bd tri hé théng suc khi nham tao su x40 tron tranh hién tuong 1.'fmg can
va phan huy ky khi trong bé nay, dong thoi tao moi trudng dong nhét cho dong
thai trude khi qua cac bude xir 1y tiéptheo.

Nudc thai tir bé diéu hoa s& duge bom dén bé xur Iy SBR, bé SBR ¢6 2
ngan théng voi nhau, ngan nho cé thiét bi suc khi chim, ngan 16n ¢6 2 thiét bi
khay tron bé mat nham cung cap du oxi cho vi sinh dé vi sinh phéan hity cac chat

hiru co chua xtr i hét trong nudc.

Nude thai sau khi trai qua qua trinh xir 1y sinh hoc sé& ty chay vao bé ling
bun. Tai ddy sé& dién ra qua trinh ling cic bong bun hoat tinh. Nudc sau ling s&
tran vao mang ring cua va tu chay sang bé khir tring. Tai bé khtr trung nudc
thai duoc tiép xtc v6i hoa chat Clo véi thoi gian thich hop dé tiéu diét cac vi
trung gay bénh.

Tiép tuc nudc thai s& duge bom 1én bon loc ap luc dé 1am sach 1an cudi
truedekhi xa thai. Nudce thai s€ duoc tach cac can lo Iung (hodac bong bun con SOt
lai sau khi qua bé lang bun) va cac vi sinh vat. Cudi cing nudc thai theo cong
thoat ra ngudn tiép nhan.

Vé cong tic xir Iy bun va cin rdc

Bun hoat tinh duéi dy cta bé ling sinh hoc dugc gom vao hé trung tam.
Phan 16n bun hoat tinh dwgc bom bun tuadn hoan bom tré vé bé dé duy tri chirc
nang sinh hoc va giir ndng d6 bun trong bé ndy & muc cb dinh. Lugng bun sinh
hoc du s& dugc bom bun du bom vé bé nén bun. Véi thoi gian luu thich hop,

bun dugc nén tir ndng d6 1% 1én 2-2,5%, rdi duge bom ra san phoi bun dé 1am
|
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khé tir nhién (banh bun) duoc dwa di chonlap hoic lam phan bén. Nude du tir bé
nén bun tu chay vé bé gom dé tiép tuc qua trinh xtr 1y.

% 8o sanh va lwa chon phwong dan xir ly
So sanh hai phwong an

Diém gidng nhau: Bé Aerotank va Bé SBR déu 1a cong trinh xur 1y nuéc

thai bang phuong phép sinh hoc hiéu khi, nguyén tic hoat dong dya trén su sinh
truéng cua vi sinh vat trong bun hoat tinh.

Piém khac nhau

Bang 3.3 So sanh wu nhwoc diém ciia hai phwong an

Phwong 4an 1: Bé Aetotank Phwong an 2: Bé SBR
Uu - Khé nang xur Iy nudc thai co - Khong can xay dung bé lang
diém ty 1€ BOD/COD cao. 1, la‘ing 2, aerotank hay tham

N ‘ chi ca bé diéu hoa.

- Hiéu qua x1r 1y cao (tr 90-
95%) - Ché d6 hoat dong co thé thay

. ddi theo nuée dau vao nén

- Thich hgp v6i nguodn thai co -

) rat linh dong.

luu lugng lon.

- - Giam duoc chi phi do giam

- D& xdy dung va vén hanh. e S P A0 8

duoc nhiéu loai thiét bi so

voi quy trinh c6 dién.

Nhwoge |- Rat ton dién tich - Kiém soat qua trinh rat kho,
diém L . doi hoi h¢ thong quan trac

- Ton nang lugng do phai su ) . L _
P o cac chi tiéu tinh vi, hién dai.
dung bom dé tuan hoan bun va
cap khi nén. - Do c6 nhiéu phuong tién
diéu khién hién dai nén viéc
bao tri bao dudng trd nén rat
kho khan.

. _______________________________________________________________________________________________________________________________|]
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- (o6 kha nang nuéc dau ra &
giai doan x4 ra cudn theo

cac bun kho lang, vang noi.

- Do dic diém 1a khong hat
bun ra nén hé thong thoi khi
dé bi nghet bun.

- Khi xa tdc do dong chay rat
16n s& lam anh huéng dén

cac hé théng xu 1y phia sau.

Qua phan tich nhitng wu va nhugc diém ciia 2 bé néu trén thi phuong an 1
dugc lya chon véi 1y do thod man duge cac yéu cu vé ky thuat, kinh té, moi
truong, cu thé: quy trinh cong nghé dé xuit thuc hién 1a quy trinh phd bién,
khong qua phirc tap vé mat k¥ thuat. Quy trinh nay hoan toan cé thé dam bao
viée xtr Iy nude thai dat tiéu chuan yéu cau, dong thoi con c6 kha niang mo rong

hé thdng trong twong lai. Vi vdy, xét thay phuong 4n 1 13 wu diém hon ca.
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CHUONG IV: TINH TOAN — THIET KE CAC
CONG TRINH PON VI

4.1. Song chin rac (SCR) [3]

Nhiém vu: Loai bo céac rac, can co kich thude 16n (giay, rau, co, rac,...)
nham dam bao an toan cho may bom, cac cong trinh va cac thiét bi xir Iy nudc

thai hoat dong dndinh.
Vit ligu: - Muong dan dugc xay dung bang bé tong cdt thép.
- Thanh chin bang Inox khéng gi.

Tinh toan

Luu lugng nudce thai Q = 1000m*/ngay dém.

Luu lugng nudce thai trung binh theo gio: Qg = 41,6m/h.

Luu luong nudc thai theo gid 16n nhét: Q ma" = 86,05m/h.
- Chon bé rong muong dan: By = 250mm.
- Chon loai thanh chin c6 kich thuéc khe hé: b= 16mm.
- Go6c nghiéng dat SCR: a = 60°.

- Van tdc trung binh qua cac khe hé: v = 0,6 = 1(m/s), chon vy =
0,8m/s.

Xac dinh song chan rac

-S4 khe ho ctia song chan rac
Chon loai song chan rac c6 2 thanh dat sat tuong
Bé day thanh chin S = 8mm.

Chiéu rong thanh chan b = 16mm.
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Song chan rac dit trong muong dan nén bé rong song chan rac bang bé

rongmuong:
Chiéu rong song chan rac duoc tinh theo congthirc: Bs = S(n-1) + b.n

Bs+S_ 250+8
S+b 8+16

S4 thanh chin: n = = 10,75

- Chonn =11 thanh.
- S khe hg =n+1 = 11+1 = 12 khe.

- D0 sdu muc nude trong muong dan:

N = Q#Lax X k=sh: = Qrirlmx X
3600 X v xb xh1 e

= k
3600 Xvi X b Xn z

+ Vvk=0.8m/s

+ k;=hé sb tinh toan dén su thu hep dong chay, chon k, = 1,05

_ 86,05
" 3600 x0,8 X0,016 x11

x1,05=0,17m

>
=

2 14 4 ’ 2
- Tén thit qua song chin rac: hs =& x ”Z‘%x k

2

=242 B=1,83 B=1,67 B=197 B=092
. . S 4/3 )
& : HE so ton that cuc bg = x (E) X sinal

B:HE $6 phu thudc hinh dang thanh dan, chon 3 = 2,42
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8 4/3
£E=2,42 x (E) x sin60 = 0.83

k: hé sd tinh t6i su tang ton that ap luc do ric bam vao song chan rack = 2 + 3,
chonk =3

Vinax: van toc 16n nhit qua song chan rac, Vimax = 0,8 m/s

- Chiéu siu xay dung song chin rac:
H=hs+hy+h=0,081+0,17+0,25=0,501m ; chon H=0,5m

\ . H 0,5
- Chi€u cao song chan rac: Hg=———=—">—=0,57m
sin60 sin60

- Hinh chiéu song chin rac 1én phuong ngang:
d = Hgc X c0s60 = 0,57 x cos60 = 0,285m
Chon chiéu dai muong dan dit song chin rac 1a 1,5m

Biang 4.1 Thong s6 thiét ké song chin rac

Théng s6 thiét ké Gia tri Pon vi
S6 khe ho 12 Khe
Chiéu rong muong dan 0,25 m
Chiéu rong song chin rac 0,25 m
B¢ day thanh chan 8 mm
Bé rong khe ho 16 mm
Goc nghiéng song chin 60 bo
Chiéu dai xay dung muong dan 1,5 m
Ton that ap luc 8,1 cm
Chiéu sau xdy dung 0,5 m
Chiéu cao Song chan rac 0,57 m

|
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SAN CONG TAC BANG THEP
/ CO LO THONG THOANG

500

SONG CHAN BANG
INOX DAY 8 mm

MUC NUGSC GISIHAN

T
MAT CAT 1-1

BANG VAT LIEU BTCT

0000000 l
0000000

—_—

200
300
oo
oo
oo
oo
oo
oo
oo

Hinh 4.1. Hé thong song chin rac
4.2. Bé thu gom [11]

Chirc nang: Bam bao cit nudc tbi thiéu cho bom nudc thai dau vao, léng
cat, chét lo lung, co kich thudc 16n, ddm bao cao do cho hé théng thoat nudc tu
chay.

Vit liéu: Bé xay dyng bang bé tong cdt thép.
Tinh toan:
- Luu lugng trung binh gio: Q" = 41,6m%/h.
- Chon thoi gian luu nudc la 20 phat (t = 10 + 60 phat).

(Ldm Minh Triét, X Iy nude thai dé thi va cong nghiép — Tinh todn thiét ké
cong trinh, NXB Dai hoc Quéc gia thanh pho Ho Chi Minh, 2008)
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2 . 20
Thé tich bé: Vin = Qu" X t = 41,6 x 5= 13,86m?

- Chon chiéu cao cong tac cta bé 1a hy = 3m.
- Chon chiéu cao an toan h = 0,5m.
- Chiéu cao phanbéla: H=h; +h=3+0,5=3,5m.

<A, 1ia 2 1a Vin _ 13,86 2
- Tietdiénbé la: F =——=——=3.96m
H 3,5

- Chon bé c6 tiét dién hinh chit nhat: L (m) x B (m) = 2,5(m) x 1,6(m).
Céc thong s6 xay dung bé thu gom 1a: L x Bx H=2,5 x 1,6 x 3,5

- Puong kinh éng dan nudce thai tir bé gom qua bé diéu hoa, 1y bang nhya
PVC, dudng kinh dng dan dau ra ctia bom ¢ = 110mm.

Bang 4.2. Tém tat kich thuéc bé thu gom

Théng sb thiét ké Gia tri Pon vi
Chiéu dai bé 2,5 m
Chiéu rong bé 1,6 m
Chiéu cao bé 3,5 m
S6 luogng bé 1 Cai

4.3 B¢ diéu hoa [11]

Chirc nang: Nude thai tir bé thu gom duoc dua vao bé diéu hoa. Trong bé c6
bd tri hé théng suc khi lién tuc nham muc dich diéu hoa luu luong va hoa tron

déu nong do cac chat 6 nhiém trong nudcthai.
Vit li¢u: Bé diéu hoa dugc xay dung biang vat liéu bé tong cdt thép.

Tinh todn kich thuwéc bé:
|
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Luu luong nude thai 1on nhét theo ngay: Qma® = Q.k

Véi k: hé s6 diéu hoa ngay k= 1,15+ 1,3 ; chonk = 1,2 (Piém 3.2 TCXD 51
— 2008)

= Qmax"®® = 1000 x 1,2 = 1200 m®/ngay

Thé tich bé diéu hoa:
. 4
Vi = Qma® x t = 1200 x e 200m3

Vi t: thoi gian luu nude trong bé diéu hoa t = 2+6h ; chon t = 4h.
- Chiéu cao xdy dung bé: Hyg=H + hyy =4+ 0,5=4,5m

Trong d6: H: Chiéu cao cong tac ciia bé, H=4m

hyy: chiéu cao bao vé, hpy = 0,5m
Chon bé c6 tiét dién ngang hinh chir nhat

g . Vg 200
- Tictdién bé: F=—=——=444m?
H 4,5

Chon chiéu dai bé: L =9m

Chon chiéu rong bé: B=5m

- Thé tich thyc: V= L x Bx H=9 x 5 x 4,5 = 202,5m?

- Puong kinh éng dan nudc thai ddu vao tir bé diéu hoa qua bé Aerotank

lay bang duong kinh éng dau ra ctia bom ¢110.

Vay chon 6ng dan nude vao va ra bé diéu hoa bang nhya PVC c6 dudng

kinhg110mm.
Tinh todn hé théng cap khi cho bé diéu hoa:

Dé tranh hién tuong ling cin va ngin chin mui trong bé diéu hoa can cung
cAp mot lugng khi thuong xuyén.

- Luong khi can cung cap cho bé diéu hoa: Qu = ¢ x V; x 60
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Trong d6: q: Luong khi can cung cap cho 1m3dung tich trong bé diéu hoa trong
1 phdt, g = 0,01 + 0,015m? khi/m® bé.phut ; chon q = 0,015m?3 khi/m?
bé.phit.(7S. Trinh Xudn Lai, Tinh todn va thiét ké cdc céng trinh xir Iy nuéce
thai, NXB Xay Dung,2004)

Vi: Thé tich thuc cta bé diéu hoa.
= Qu = 0,015 x 202,5 x 60 = 182,25m%/h
Luwu lwong khi qua méi dia:
- Chon dia phéan phbi c6 duong kinh 270mm.
- Chon vén toc khi di qua 1 dia phan phdi 1a v = 6-8mv/h ; chon v = 8m/h.

, 182,25
= S6 dia khi = QL"‘ = ——==122,78dia

Chon s6 dia la 24 dia.

\ (1 A A Ke11r 17 4 X Qkk
- DPuong kinh 6ng phan phoi khi chinh: D= |[—————
T X Vgn g

V6i Ving: van toc khong khi trong 6ng chinh, vy = 10 + 15m/s ; chon vine=
10m/s.

4 X Qkk 4 x182,25
=>D= = =0,08m
T X Vgng xX3600 T X10 X3600

Chon 6ng sét trang kém (Tiéu chuan: BS1387-85, ASTM — A53; Hai dau
khéng c6 ren, dai 6m/cay; Ap luc: Max 16kg/cm2)$90mm cung cAp khi vio bé
diéu hoa.

Chon hé théng cap khi bang 6ng sit trang kém gdm 1 éng dan khi chinh va

4 6ng nhanh dé cung cap khi cho bé diéu hoa.

, X. A , Qkr 182,25 3
Luong khi qua mo1 6ng nhanh: quni = PR 45 56m3/s
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. , X , x , |4 Xdkni
Duong kinh 6ng nhanh dan khi: d= |————
T X Vg

Vi vi: van tde dng khi trong 6ng nhanh, v = 10 + 15 m/s ; chon v = 12m/s

4 X45,56
=>d= = (0,036m
T X12 X3600

Chon ng nhanh bang nhya PVC, c6 duong kinh ¢p42mm.

dkhi 45,56
pat

- Cudng d6 suc khi trén 1m chiéu dai éng: q = = 5,06m3/s.m

Véi L: chiéu dai dng khi tdi da.
Str dung dia phan phéi khi dang tron c6 duc 16 dé cung cap khi lién tuc cho
bé, voi mdi 6ng nhanh ta bé tri 6 dia phan phdi khi.
Tinh todn mdy théi khi:
- Ap luc can thiét cia hé théng phan phédi khi: He = hg + he + he + H
Trong d6: hg: Ton that ap luc do ma sat doc theo chiéu dai dng dan.
he: Ton that cuc bo, hy+ h.< 0,4m, chon hy+ h.= 0,3m.
hi: Ton that qua thiét bi phan phdi khi, h< 0,5 m, chon h= 0,5m.
H: chiéu sau cong tac ctia bé diéu hoa, H = 4m.
=> Hk=0,3+05+4=4,8m

10,33+ Hr  10,33+4,8

- Ap luc khong khi: P =
10,33 10,33

=1,47atm
- Cong suat may thoi khi:
0,283
GXRXT: P ’
T A [
29,7 XnXxXn Py
Trong d6: G: Trong luong dong khong khi (kg/s)
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G=px0Ox=1,2x0,041 = 0,0492kg/s
R: Hang s6 khi, dbi voi khong khi R = 8,314kJ/kmol°K.

T1: Nhiét do tuyét dbi cua khong khi dau vao (°K) =273 + 35 =

308°K.
P.: Ap suét tuyét ddi ciia khong khi dau vao, Py = latm.
( £ Ay 2Ac o N , Hy 4.8
P,: Ap suat tuyét doi cua khong khi ra, Po=1 + =1l+——r
10,02 10,02
=1,47atm.

N: (k—1)/k =0,283
29,7: Hé sb chuyén dbi

n: Hé s may, n = 0,7

0,0492 x8,314 x308 1,47 0,283
=N= X (—) — 1= 252kw

29,7 0,283 x0,7 1
Chon 2 may nén khi, mdi may cong suat 5Hp hoat dong luan phién.

Ham lugng SS, COD va BODscuia nude thai sau khi qua bé diéu hoa
giam 5%, con lai: SS =SSy x 95% = 220 x 0,95 = 209mg/I

BODs = BODs"™ x 95% = 250 x 0,95 = 237,5mg/I
COD = COD, x 95% = 400 x 0,95 = 380mg/I

Bang 4.3. Thong sb tinh toan thiét ké bé diéu hoa

Thong sb thiét ké Gia tri Pon vi
Chiéu dai bé 9
Chiéu rong bé 5
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Chiéu cao bé (bao gom ca chiéu cao
A 4,5 m
bao v¢)
S6 6ng dan nudc vao 1 Ong
Puong kinh 6ng dan nude vao va ra 11 cm
Puong kinh éng khi chinh 9 cm
S6 6ng khi nhanh 4 Ong
Puong kinh 6ng khi nhanh 4,2 cm
S dia trén 1 dng nhanh 6 dia
S6 may thoi khi 2 Cai
Cong suat 1 may thoi khi 5 Hp
Ong e vio %goklél;/;o

1l M C j %

i i .
T = ]
(ng nude ra
Yol
. : 0 - 0. .
O OO 0 O°'
0o ° 0o 0, 0 0 i
; 00 00 0% gg 0o o L % o,
E / . 0o 0o A0 . o . . 0o . o | o 0 e / Eo‘o
3 OQ() ’ % g OOOO Oouo 0 0 OO 0 0o ”"ODO 0 0 0 % i
G R . 0 0 o 0 A ) . 0 o 0 . 0 ) g
AVAN ) 0 0
[ O . N , 0
|15 |2

v e f =y
0 e JLAh AT WA, ///”// TIFFTTIITI AL

Hinh 4.3. So 0 bé diéu hoa
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4.4. Bé Aerotank [4,5]
Théong soé thiét ké:

- Luu luong nudc thai Qg = 1000m3/ngay dém = 41,6m3/h.

- Luong BOD dau vao bang lugng BOD dau ra ctia bé diéu hoa: L, =
237,5mgl/l.

- Ti s6 BODs/COD = 0,68

- Nhiét d6 nudc thai: 25°C.

- Ham lugng chét ran lo ling dan vao bé Aerotank Cs = 209mg/l.

- Ham lugng BODS trong nudc thai can dat sau khi xt Iy Ly = 50mg/I.

- Ham lugng can lo Iing (SS) trong nudce thai sau khi xi Iy Cs = 100mg/I.
Gia sir rang can lo limg trong nudc thai du ra 13 chat rén sinh hoc (bun

hoat tinh),trongd6c680%lachitdébayhoiva60%lachatcothéphanhuysinhhoc.

- Luong can bay hoi ra khoi bé lang 1a 80%, d tro 1a 20%.
- Ché @6 khudy tron hoan toan.
Tinh todn bé Aerotank:
Xac dinh ndng dé BODs ciia nwéc thai diu vao va diu ra ciia bé Aerotank:
BODs, = BODs diéu hoa ra = 237,5mg/l.

BODs, = 50mg/l.(QCVN 14:2008/BTNMT — Co¢t B)

_ So-S 237,5-50
- Hiéu qua xtr Iy BODs = x 100 = ————— x 100 = 79%
So 237,5

Thé tich lam viéc cua bé:

Thé tich bé Aerotank duoc xac dinh theo cong thic:

W= Q. XY X 0 X(So—Srq) 1000 X0,6 X10 X(237,5—50)
~ XX(A+Kgx6;) 2500 x(1+0,06 X 10)

= 281,25m?
Trong do:
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6, : Thoi gian luu bun ddi v6i nude thai sinh hoat, 8, = 5+15 ngay, chon 6,.=
10 ngay.

Qu"%: Luu lugng trung binh ngay, Q = 1000m®/ngay dém.

Y: Hé s6 san luong bun, Y = 0,4 + 0,8mgVSS/mgBODs, chon Y =
0,6mgVSS/mgBODs.

X: Nong do chét lo lung dé bay hoi trong hdn hop bun hoat tinh, 13y
X=2500mg/I.

Kq: Hé s6 phan hay noi bao, Kg = 0,06 ngay™.

(Lam Minh Triét, X Iy nude thai dé thi va cong nghiép — Tinh todn thiét ké
cong trinh, NXB Dai hoc Quéc gia thanh pho Ho Chi Minh, 2008, trang 144)
Thoi gian luu nude ciia bé:
w 281,25

= 2 X 24= X 24= 6,75 gitr = iy,
7 o 24 500 24=6,75 gid = 0,281 ngay

Xac dinh kich thwée bé Aerotank:

- Chiéu cao xiy dung bé: Hyg = H + hy, = 4+ 0,5 = 4,5m
Véi: H: Chiéu cao cong tac cua bé Aerotank, chon H=4m

hyy: Chiéu cao béo vé cia bé, chon hy, = 0,5m.

‘A ’ ~ 4 9 A W 281,25 2
- Dién tich mat thoang ctia bé: F = = =70,31m
HXn 4X1

Trong d6: n: sb don nguyén, chon n=1

W: Thé tich bé Aerotank.
H: Chiéu cao hitu ich ctia bé, H=4m
- Chiéu rong cua bé Aerotank: B+H =1,5+1 = B = 6m
.3 . 2 F 70,31
- Chiéu dai cua bé Aerotank: L = E= Y 11,71m ; chon L = 12m
Vay thé tich thuc bé Aerotank: Wy = 12 x 6 x 4,5 = 324m®

Tinh toan lwgng bun du thii bé mdi ngay:
. _______________________________________________________________________________________________________________________________|]
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- Tbc do tang truong ctia bun hoat tinh tinh theo cong thirc:
Y 06
1+ Kg x 6, 140,06 X10

Yobs = = 0,375
Trong d6: Y: H¢ sb san lugng bun, Y = 0,4 + 0,8mgVSS/mgBODs, chon Y
=0,6mgVSS/mgBODs.

Kq: Hé s6 phan hay noi bao, K4 = 0,06 ngay™.
6,: Tudi cta bun hoat tinh, 8,=10 ngay tmg véi khudy tron hoan chinh.

(Lam Minh Triét, X Iy mede thai dé thi va cong nghiép — Tinh todn thiét ké cong trinh,
NXB Dai hoc Quéc gia thanh phé Hé Chi Minh, 2008, trang 144)

- Luong sinh khdi gia ting mdi ngay tinh theo MLVSS:
Py =Yy x Q(S—S,) =0,375 x 1000 x (273,5 — 50) x 10 = 83,81kg/ngay

- Luong bun x4 ra trong 1 ngay:
o , W xX W X X—=Qe X Xe X 6,
Tt cong thuc: 8, = = Quw=
Qw X X+ Qe X Xe Xy X 0,

Trong d6:  W: Thé tich bé Aerotank, W=324m?
0.: Thoi gian luu bun, 6,=10 ngay.

X: Nong d6 chét ran bay hoi trong hdn hop bun hoat tinh & bé
Aeroten, X = 2500mg/I.

Xw: Nong d6 chét ran bay hoi trong bun thai, Xy, = (1- 0,2) x 10000 =
8000mg/I.

Xe: Nong d6 VSS trong SS ra khoi béling, X = 0,8 x 50 = 40mg/I
(0,8 1a ti 16 cin bay hoi trong téng s cin hituco).

Qe: Luu lugng nude thai vao hé thong, Qe = 1000m3/ngay dém.
Vay tu do ta tinh duoc lugng bun thai:

O W X X—Qp X Xo X O, 324 X2500—1000 X 40 X10
v Xy X 0, - 8000 x10

= 5,125m%/ngay
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Q Q+ch i Qra
Aerotank ;‘ g | .

Xo % g trong

y
A
2
Y
v

Qun

v
Xac dinh lwgng bun tuan hoan:

Can bang vat chat cho bé Aerotank: Q x Xo + Qu X X = (Q + Qu) x X.
Trong do: Q: Luu lugng nudc thai.

Qun: Luu luong bun hoat tinh tuan hoan.

Xo: Nong d6 VSS trong nude thai dan vao bé Aerotank (mg/l).

X: Nong do VSS & bé Aerotank, X =2000mg/1.

Xin: Nong do VSS trong bun tuan hoan Xth = 7000mg/l.

. A o \ \ N 3w o0 A Q s 1N 47 A
Chia 2 vé€ ctia phuong trinh nay cho Q va dat ti s6 o = 7”1((1 duoc goi la ti sO
tuan hoan), ta dugc: o x Xy =X + aX

X 2000
Xtn—X 8000 -2000

Hay: « = 0,333

= Luu luong bun tuan hoan: Qp = o x Q = 0,333 x 1000 = 333m%ngay =
13,875m%/h

Xac dinh dwong kinh 6ng nuéc ra khéi bé Aerotank:

4 %xQ
D, =
24 x3600 X T X Vp,
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V&i va: Van toc nuée tu chay trong 6ng dan do chénh léch cao d9, vo=0,8 +
1,2m/s ; chon vy, = 1,2m/s

4%Q 4 %1000
= D, = = =0,11m
24 X3600 X T X v, ] 24 X3600 X 7T X1,2

Vay ta chon 6ng nhya PVC dan nudce ra khoi bé Aerotank c6 ¢p110mm.

Puwong kinh ng din bun tuin hoan:

_ 4 X Qth
Dy =
24 X3600 X T X vy

Trong d6: Qu: Luu lwong bun tudn hoan, Qy = 333m3/ngay.

Vp: Van tdc bun chay trong 6ng trong didu kién bom, vy = 1 +
2m.s ; chon vy = 1m/s.

4 x 333 ,
= Dp= \/ =0,0/m = Ta chon ong nhya PVC, ¢75mm
24 X3600 X T X1

Tinh bom bun tuin hoan:

p X Q¢ Xg XH 1000 X0,00385 x9,81 X10
1000 X717 1000 x0,8

Cong suit bom: N = = 0,472KW

Trong d6: Qg Luu lugng bun tuan hoan, Q; = 333m¥/ngay = 3,85.10° m¥/s.
H: Chiéu cao cot ap, H=10m
n: Hiéu suat may bom, chon n= 0,8 (quy pham n= 0,7 + 0,9)
Céng sudt thuc ciia may bom ldy bang 120% cong sudt tinh todn
= N =1,2xN=0,472 %12 =2,6KW
Vay ta chon cong suét bom 3,7KW.
Kiém tra lai ti s6 F/M va tai trong chat hiru co theo thé tich:

- Ti sb6 F/M xac dinh theo cong thirc sau:
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F_ Ly 2375
M 6 xX 0,281 x2500

= 0,34 ngay*

- Tai trong chét hitu co theo thé tich:

Lo X Qu22Y « 10 = 2375 X1300
324

x 107 = 0,953kgBODs/m3.ngay
Nhan xét: Ty s6 F/M va tai trong thé tich nam trong gidi han cho phép déi véi
diéu kién lam viéc Aerotank: F/M = 0,2+0,6 ngaytva Tai trong theo thé tich =
0,8+1,92 kgBOD5/m3.ngay.
Lwong Oxi can thiét:
- Luong oxi can thiét cung cip cho bé Aerotank

_QX(So—-S)
0C, = “ 000/ 1,42P,

1000 X(237,5-50)
- 1000 X 0,6

—1,42 x 83,81=193,5kgO./ngay
(TS. Trinh Xudn Lai, Tinh todn va thiét ké cdc cong trinh xir Iy nwée thai, cong
thirc 6-15, trang 105)
Trong d6: f: Hé s6 chuyén dbi tir BODs sang BODag
1,42: Hé s6 chuyén doi tir té bao sang COD.
- Luong Oxi can thiét trong diéu kién thuc té:

OC—OC(&) X 1 X 1
CT O\ BCsa0— Ca 1,024(T-20) ¢

Trong d6: Cso: Nong d6 oxy bio hoa trong nude sachd20°C, Cso= 9,08mg/l.

Cq: Nong d6 oxy duy tri trong cong trinh xir Iy nude, Cy= 1,5+2 ; chon
Cq=2mg/I.

B: H¢ so di€u chinh stic cang bé mat theo ham lugng muoi, doi véi nudce thai

thuong lay p =1.
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A: Hé s6 diéu chinh luong oxy ngdm vao trong nudc thai do anh huong
cua ham lugng can, cac chit bé mit, loai thiét bi 1am thoang, hinh dang kich thudc
bé, o= 0,6 +2,4. Chon o =0,7.

T: Nhiét do nuéc thai, T=25°C.

9,08 1 1 X
= oct-193,5x(9,08_2) X o X 5o 314.86kgingay

Lwong khong khi can thiét:

0Ct

Qkk=w X f

(TS. Trinh Xudn Lai, Tinh todn va thiét ké cdc cong trinh xir 1y nwée thai, cong
thire 6-17, trang 107)

Trong d6: OCy: Luwong Oxi thuc té can str dung cho bé, OC, = 314,86kgO2/ngay
OU: Cong suat hoa tan Oxi vao nudc thai cua thiét bi phan phdi

Chon dang dia xbp, duong kinh 200mm dién tich bé mat F = 0.02m?, cuong do
khi 2001/phut dia.

Khi dung hé thng thdi khi, chiéu siu cta bé 1ay tir 3 + 7 m dé ting cudng
tang cuong kha ning hoa tan ctia khi. Vi thé tich can thiét cia bé 1a 243m3, ta
chon d6 ngép nudc cua thiét bi phan phdi hi= 3.8m. Trong d6 do sau hiru dung

ctia bé = 4m.
Vi ndng d6 bun hoat tinh < 4000mg/I thihésb o= 0,7.

(TS. Trinh Xudn Lai, Tinh todn va thiét ké cdc cong trinh xit Iy nwde thdi, trang
112)

Cong suat hoa tan oxy vao nudc cta thiét bi bot khi min ¢ diéu kién trung
binh Ou= 7grO2/m3.m

Suy raOU =0u x h=7 x 3,8 = 26,6g0,/m*

F: Hé sb an toan, f=1,5+2 ; chon f=1,5
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314,86 X
= —————x 1,5= 17755m*/ngay=739,8m%h=0,205m*/s
26,6 X 10

=Qkk
Luong khi qua mdi dia 6-8m%h, chon 8m%/h.
Vay sb dia can phan phéi trong bé 1a: 739,8 + 8 = 92,475 (chon 95 dia)
B tri hé thong suc khi

Véi cac 6 liéu da tinh nhu trén, hé thong phan phéi khi duoc chia lam 5 dng
nhanh bang sit trang k&m dit theo chiéu dai cta bé, mdi nhanh c6 19 dia phan
phéi khi.

Chon van tdc khi trong 6ng 14 10 — 15 (m/s) chon v= 15 m/s cac dudng kinh éng
duogc tinh nhu saw(TS. Trinh Xudn Lai, Tinh todn va thiét ké cdc céng trinh xir Iy
nuwoc thai, trang 115)

Duong kinh éng phin phoi khi chinh:

4 X Qkk 4 x0,205
D, = = =0,132m, chon D; = ¢p140mm
VXT 15 Xm

Puwong kinh ong nhdnh phéan phoi khi:
Ta O Vs: Van tdc 6ng khi trong diéu kién, vs = 6 + 9my/s, chon vs = 9m/s.

Ong D; lai chia thanh 5 nhanh nhé dé gan dia suc khi duong kinh 1a

4 X Qkk 4 x0,205
D, = = =0,076m, chon D, = ¢76mm

9X5XT A 9X5XT

CoNg sudt mdy khi nén can thiét cho bé Aerotank dwoc xdc dinh nhw sau:

N = 34400 x(p%%9-1) xq
- 102 X 1)

(PGS.TS Hoang Van Hué, Thoadt nuoc: Tap I — Xu Iy nudc thai,trang 112)

Trong d6: q: Luu luong khong khi can cung cap, q = 0,205m3/s
. _______________________________________________________________________________________________________________________________|]
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n: Hiéu suit may bom = 0,7
p: Ap suat ctia khi nén (atm) duoc tinh theo cong thirc:

_10,33+H; _10,33+4,5
P= 10,33 10,33

= 1,43atm
Véi He 1a ap luc yéu cau khi tao bot khi duge tinh: He=h+hg+hc+h, =4 +
05=45

he = 4m 13 muc nudc cong tac cia bé

h + hg + hp 13 ton that ap luc theo chiéu dai cuc bd va ciia 6ng

phan phdi khi, c6 thé chon bang 0,5m
Cong suat may thoi khi:

N o 34400 x(p®%°-1) xq_ 34400 x(1,43%2°-1) x0,205
- 102 X 1) - 102 X 0,7

=10,7KW

Chon cong suat may nén khi 1a 15HP

Bang 4.4. Cac thong so thiét ké bé Aerotank

STT Tén thong so Don vi So liéu thiét ké

1 | Chiéu dai m 12

2 | Chiéu rong m 6

3 | Chiéu cao xay dung (H) m 45

4 | Chiéu cao cong tac m 4

5 | Thoi gian luu nudc h 8

6 | Thoi gian luu bun ngay 10

7 | Cuong dd suc khi (Qkk) m3/h 739,8

g | SO dia thoi khi céi 95
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o Ty s6 F/M mg BODs/mg bun 0,34
ngay
10 | Cong suat may nén khi HP 15
11 | PudngKkinh ong dan khi cm 14
chinh
19 Puong kinh 6ng din khi cm 7,6
nhanh
Khi Khi tuan
vy ' Dona

(
(
|

Bun tuan i
et et el fieielieietnieielte ity 1 Bun du
v
\ Khi nén
\ 1 1 /—
® ' bl Nudc ra
+t 2+ + 2 & =2 bé
P R TR T R e ling
D, D, D 2
1 1

Bun tuan hoan

Bun du

Hinh 4.4: So' @6 mit biang bé Aerotank khudy tron hoan toan
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4.5. Bé lang 11 [11]

Chire ning: Sau khi qua bé Aerotank, hau hét cac chét hitu co trong nudc
thai da bi phan huy tao thanh sinh khéi VSV. Bé ling II ¢6 nhiém vu tach luong
bun sinh hoc sinh ra trong bé Aerotank ra khoi dong thai, mot phan dong bun
léng duoc tuan hoan tro lai bé Aerotank dé duy tri lugng bun sinh hoc trong bé,

phﬁn con lai duge bom vao bé chia bun.
Chon bé ling 14 bé lang dimg, hinh tru dimg.
Vit ligu: - Bé lang duoc xay dung bang bé tong cdtthép.
- San cong tac bang thép khong gi.
Tinh todn bé ling:

- Dién tich mat thoang ctia bé lang 2 trén mit bang tng voi luu luong

trungbinh:
QrIy
Ly

Véi L: Tai trong bé mit, img véi luu luong trung binh, tinh theo bang sau:

Bang 4.5.1. Cac thong sb thiét ké bé ling

Tai trong bé mat | Tai trong chat ran .
372 2 Chiéu cao
Loai cong trinh xur (m*/m”.ngd) (kg/mr) cong tac
ly sinh hoc . s | Trung | (m)
Trung binh| Lén nhat . Lén nhat
binh
Bun hoat tinh
khuéch tan bang
A ) 16,3 -32,6| 40,7 -48,8 3,9-59 98| 3,7-6,1
khéng khi
Bun hoat tinh
khuéch tan bang
.. | 16,3-32,6| 40,7-48,8 49-6,8 98| 3,7-6,1
oxy nguyén chat

- ______________________________
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Bé loc sinh hoc | 16,3—24,4| 24,4488 2,949 78| 3,0-4,6

Bé sinh hoc tiép

Ldam Minh Triét, Xir Iy muede thdi dé thi va cong nghiép — Tinh todn thiét ké cong
trinh, NXB Pai hoc Quéc gia thanh phé Ho Chi Minh, 2008

1000
Chon L; = 24,4m3/m2.ngay dém = F = Sy 40,984m?

y 4 XF 4 X 40,984
Puong kinh bé lang 2: D = = \/ =7,23m, chon D =7,5m
T Xn X1
Véi n: S6 don nguyén, chonn = 1.
- Puong kinh 6ng trung tim: d =D x 20% = 7,5 x 20% = 1,5m

- DPuodng kinh phﬁn loe cua 6ng trung tam: d; =1,35xd=1,35x15=
2,025m

- DPuong kinh tdm chén: dg, = 1,3 x dy = 1,3 x 2,025 = 2,6m
- Dién tich budng phan phdi trung tam:

f_nxdz_nxl,sz
T4 4

=1,8m?

- Dién tich vung ling cta bé: Fy = F — f = 40,984 — 1,8 = 39,184m?
- Chiéu cao tong cong ctia bé: Hye = H + Hy + Hyy
Trong d6: H: Chiéu cao hiru ich cua bé, chon H=4,5m
Hy: Chiéu cao le“ing bun, Hy, = 2,7m
Hyy: Chiéu cao bao vé, Hyy = 0,3m
= He=45+2,7+0,3=7,5m

- Chiéu cao 6ng trung tam: Hy = 60% x H =60% % 4,5 =2,7m

Chiéu cao phan loe dng trung tdm: Hy = 30% x Hy = 30% x 2,7 = 0,81m
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Phan chop day bé co d6 doc 5%.
- Thé tich phéan chira bun: Vp = F; x Hy = 39,184 x 2,7 = 105,8m?

CL+ Ct
2

- Nong d6 bun trung binh trong bé: Cy, =

Vé6i Cy: Nong do bun tudn hoan trong bé, Cy = 7000 =+ 15000 ; 1ay
C:=8000mg/I

Ct 8000+4000
CL=—=4000mg/l= Cip = ————= 6000mg/l = 6kg/m®

- Luong bun chira trong bé lang: Gy = V}, x Cy = 105,8 x 6 = 634,8Kg.
- Thé tich bé lang: V =F x Hy. = 40,984 x 7,5 = 307,38m?

o , .. L 307,38
- Thoi gian luu nudce trong bé lang: t = — = =7,2h
QL +a 41,67 +0.75

- Luu lugng bun xa: Qu = Qw = 26,07m3/ngay.
Bom bun:

Sau thoi gian ling, bun trong bé duoc bom bun dua vé bé chira va nén
bun. Chon dudng kinh dng bom bun Dy = 100mm.

Chon 2 bom bun hoat dong luan phién
- Luu lugng bun xa trong 1 ngay Q = 26,07m3/ngay.
- Thoi gian lam viéc trong ngay ctia bom: 8h.
- Cot ap bom bun: H=10m
- p: Khéi luong riéng cua bun, p = 1053kg/m®.
- Cong suét bom bun:

_QXpXgXxH 2607 X 1053 x9,81 x10
~ 1000 X n B 1000 x 0,7 xX3600

=1,07kW

Hiéu suit ciia bom lay bang 0,7.
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- Cong suét thuc té cia bom 1ay bang 200% cong suit tinh toan:
Ni = 2N =2 x 1,07 = 2,14kW
Chon bom c6 cong suat 3HP.
Tinh toan mang thu nudc:
Chon mang thu nudc c6: - Chiéu ngang by, = 0,4m
- Chiéu cao hy, = 0,3m
- Bé day bé téng 0,15m

- DPuong kinh mang thu nuéc: Dy, = D - 2(by + 0,15) =7,5-2(0,4 + 0,15)
=6,4m.

- Chiéu dai mang thu nudc dit theo chu vi bé:
lm =7 X D= 6,4 =20,1m.

- Tai trong mang thu nude trén 1m dai ciia mang:

ngay
Q 1000 .
a=—2 - = 49,75m3*/m.ngay
l, 201
Tinh toan mang rang cua
A - A \ A J4 lm )
- SO rang cua trén toan b0 mang: Np =——+1=——+1=168,5; chon
0,12 0,12

Nr =170 rang
- Chiéu cao rang cua c6 thé chon h = 100mm
- Khodang cach gitra cac rang b = 60mm

A < A e g NR 170 rs
- SO rang cua trén Im dai mang: n=—=——= 8,46 ; chon n = § cai.
lm 20,1

Bang 4.5.2. Tong hop cac thong sb thiét ké bé ling

Théng s6 Giatri | Ponvi

Puong kinh bé 75 m
. |

SVTH: PHAM VAN DINH 52



KHOA LUAN TOT NGHIEP GVHD: Th.S Nguyén Thi Mai Linh

Puong kinh dng trung tam 1,5 m
Puong kinh phan loe cta dng trung tim 2,025 m
Duong kinh tAm chin 2,6 m
Chiéu cao bé 7,5 m
Chiéu cao 6ng trung tAm 2,7 m
S6 bom bun 2 Cai
Cong suat 1 bom bun 3 hp
LAN CAN
| Ong dan nudc thai
[ 7 T ra@114,PVC

Ong dan nude thai
vio 0110, PVC

BGOM BUN

; - »
Lm 7 Ong dan bun
. Ul 1a060,PVC

Hinh 4.5. So' d6 bé ling ding

4.6. Bé khir trung [11]
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Chirc nang: Nudce thai sau khi xtr Iy bang phuong phép sinh hoc con chira

khoang 10°— 108vi khuén trong 1 ml. Bé khir tring c6 chirc ning tiéu diét cac

loai vi khuan nay trudc khi thai ra moi truong.

Nguoi ta thuong st dung Clo hoi, dung hypoclorit — canxi dang bot
(Ca(ClO),), hypoclorit — natri, nudc zavel (NaClO),...Trong khoa luan nay, dé

xuat sir dung NaOC], ding CaOCl,la dang ran phai c6 thung hoa trén dé khuay

tron.

Chon kiéu bé khir trung c6 vach chan dong nham tao ra dong ziczac d€ hoa tron

nudc sau lang va hoa chat khir trung trudce khi thai ra ngoai moi truong.

Tinh todn bé khir tring:

e Luong Clo can st dung:

La lugng Clo nguyén chét, luong NaOCI can ding: 3kg x

Luong Clo can thiét cho 1m® nudce thai: h = 3g/m3 (TCXD 33:2006).
Luong Clo can thiét dé khir trung trong 1 ngay:
Mmax = h x Q = 3 x 1000 = 3000g/ngay = 3kg/ngay.

0

%
2= 30kgNaOCl/ngay

10%
e Tinh toan kich thudc bé:
- Thoi gian luu nude t = 30 phut.
- Thétichbé: V=Qup"xt= ALox 20 13,86m?

Chon kich thudc ctia bé nhu sau:

Chiéu dai: L = 3m
Chiéu rong: B =2m
Chiéu cao: H=2,5m

\ 2 2
Chiéu dai vach ngan: I, = 5 xB= § x2=13m

Chon bé ¢ 3 vach ngin, khoang cach giita cac vach ngann=3
Chon ngan cudi cungL = 1,6

L-3b \
- 1,25m, trong d6 b: Chi¢u day xay dung

Chiéu rong moi ngan:
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vach ngan (m), chon b = 0,1m.
Bang 4.6. Cac thong so thiét ké bé khir tring

Théng sb Gia tri Pon vi
Chiéu dai bé 3 m
Chiéu rong bé 2 m
Chiéu cao bé 2,5 m
S6 vach ngan 3
Chiéu dai vach 1,3
Khoang cach gitra cac vach 1,25

[~— Thi€t bi khusy

. i =
dduvio Y ==
=

P
Bud ng ti€p xiic

Chlorine
2 A
i f Thi€t bi khuéch
Tem " tanChlorine

| ]
MAT CATA - A’

Nud'c tha i e Comt
M——..vi.,'?mw- o A 7T

Nud'c thai

LA et —

—
|

Hinh 4.6. So' dd bé khir triing
4.7. Bé loc ap e

Churc nang: Bé loc ap luc 1a mot loai bé loc kin, thuong duoc ché tao
bang thép c6 dang hinh try dmg va hinh try ngang, & day ta chon chon bé loc 4p

luc hinh trudung.
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Bé loc ap luc duoc sir dung tai cudi day chuyén xur Iy nudc thai, dua theo
nguyén tic: Nudc dugce dua vao bé thong qua mot phéu bd tri & dinh bé, qua 16p

cat loc, 16p do vao hé théng thu nuodc trong, di vao day bé vara ngoai.
Tinh todn bé loc dp lie:

Céc thong so thiét ké:
- Qu"=41,6m3h.
- Chiéu cao 16p so6i, hs = 0,3m.

- Chiéu cao 16p cat, he = 0,4m, duong kinh hiéu qua cta hat cat d; =
0,5mm, hé sb déng nhatu=1,6

- Chiéu cao 16p than, hy, = 0,8m, duong kinh hiéu qua cia than di =
1,2mm, hé sé dong nhatu = 1,5

- Tbc dd loc v =9m/h, s6 bé loc n = 2.

L QL 41,67 ,
Dién tich bé mat loc: S = > = 5 =4,63m

s 4 XS 4 X4,63
Puong kinh bé loc 4p lyc: D = \/ = \/ =1,72m ; chon D =1,8m
T XN T X2

Khoang cach tur bé mat vt licu loc dén miéng phéu thu nudc rira loc:
h=H,xe+0,25=(0,4+0,8) x0,42 + 0,25 =0,75m

Trong d6: Hy: Chiéu cao 16p vat liéu loc, bao gdm chiéu cao 16p cat va chiéu

cao 16p than.

e: P06 dan no cua vat liéu khi rira, e = 0,25 + 0,5 ; chon e = 0,42.

Chiéu cao tong cong ctia bé loc ap luc:
H=h+Hy+Hu+Hay=075+12+03+0,3=255m

Tinh luu luong khi riva loc:
. _______________________________________________________________________________________________________________________________|]
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Dua vao bang 9-14 (Ldm Minh Triét, Xir Iy nwéc thai cong nghiép va dé thi,
trang 427), ta co:

Téc d6 rira nudce: vy = 0,35m¥/m2.phit
Téc d6 rira khi: vi = 1m3/m?2.phat
Rtra nguogc chia lam 3 giai doan:
- Rua khi v4i vk = 1m3/m2.pht trong 1+ 2 pht.
- Rura khi va nudc trong vong 4 + 5 phut.
- Rura ngugc bang nudc trong 4 + 5 phat véi v, = 0,35m%/m?2.phit

- Luong nudc rira loc can thiét cho 1 bé loc/1 1an rua:
4,63 .
Wn:varXt:TxO,BSx 10 = 8,1m°%/bé
- Luu lugng bom nudc rira ngugc:
4,63
Qn=Sxv,= — x 0,35 x 60 = 48,615m%/h
- Luu luong may théi khi rira nguoc:
4,63 ;
Q=S x V= - 1 =2,3m%/phat = 139md/h

- Tén thét ap luc qua 16p vat li€u loc:

1 60 L

h=—x X — X
c 1,8XT°%+42 dg

\Y

Trong d6: c: HE s6 nén ép, ¢ = 600 + 1200, chon ¢ = 1000
TO: Nhiét @0 nudc thai, T =25°C
de: BPuong kinh hiéu qua cua vat liéu loc (mm).

v: Van tdc loc, v =9m/h = 216m/ngay.
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L: Chiéu day 16p vat liéu loc (m)

y 60 y 0,4
1000 1,8 X25+42 0,52

e Dbi voi 16p cat: he = x 216 =

0,238m/ngay
1 60 0,8
X X
1000 1,8 X25+42 1,22

e Dbi véi 16p than: hy, = x 216 =

0,08m/ngay
Tong ton that qua 2 16p vat liéu loc: Hy = he + hyy = 0,238 + 0,08 = 0,318m/ngay

Bing 4.7. Cac thong s thiét ké bé loc ap e

Théng s6 Gia tri Don vi
S6 lugng bé loc 2 cai
Puong kinh bé loc ap luc 1,8 m
Chiéu cao bé loc 2,55 m
Chiéu cao 16p soi 0,3 m
Chiéu cao 16p cat 0,4 m
Chiéu cao 16p than Antraxit 0,8 m
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Cat thach anh
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Ong dan khi
STK

e M T I I Sy O S &

V6
van buém P60
Hinh 4.7. So @6 bé loc ap lue
4.8. Bé nén bun [11]
Nhiém vu:- Bun hoat tinh du ¢ ngin ling c6 d6 am cao (99,4%).
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- Nhiém vu ctia bé nén bun 1a lam giam d6 4m ctia bun hoat
tinh du, khoang 50% lugng bun hoat tinh tur bé léng dugc tudn hoan tré lai bé
Aerotank, 50% con lai duoc dan dén bé nén bun.

Tinh toan:
- Luong bun hoat tinh du din dén bé nén bun: Qpg = 0,5 X W,
Trong d6: 0,5: % luong bun dan dén bé nén bun.

W,: Luu lugng bun hoat tinh sinh ra trong ngan lang duoc
tinh theo cong thuec:

3 b x Q X100 B 160 X 41,6 X100
- (100—P)%x1000 X1000 - (100-99,4)%1000 x1000

Wy =1,1112m%h

Vi b: Luong bun hoat tinh du, 14y theo bang 3-34, img v6i BOD5 =
15 mg/l (Lam Minh Triét — Xir Iy nuwGce thai dé thi va cong nghiép:
Tinh todn thiét ké cong trinh, trang 217), b = 160g/m?.

P: PO 4m cua bun hoat tinh du, P = 99,4%

Q: Luu luong nudc thai theo gid, Q = 41,6m%h
= Qu=0,5x1,1112=0,56m%h

‘A 4 ~ ’ 9 A r \ de 0156 ><:1()00 2
- Dién tich hiru ich cia bé nén bun: F = = =1,56m
vV, 0,1 X3600

Trong d6: Qpa: Luu luong bun hoat tinh du dan vao bé nén bun,
Qbe=0,56m%h

V1 Toc do chay cua chat 1ong ¢ ving ling trong bé nén
bun kiéu lingdimg, 1dy theo diéu 6.10.3 — TCXD 51-84, V3= 0,1mm/s
- Dién tich ong trung tdm cua bé nén:

_ Qpd_ 0,56 X1000
TV,  28x3600

F> = 0,0056m?

Trong d6: Va: Tocddchuyénddngcuabuntrongdngtrungtam, V, = 28 +
30mm/s, chon V;, = 28mm/s
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- Dién tich tong cong ctia bé nén bun:
F>=F +F,=1,56 + 0,0056 = 1,5656m?

. N ST 4XxF' 4% 1,5656
- DBuong kinh bé nén bun: D = - = T=1,41m;chon

D=15m

\ r 1 A N 4 X Fy 4 X 0,0056
- DBuong kinh 6ng trung tdm: d = \/ — \/ - =0,08m

- Pudng kinh day bé: d =20% x D =20% x 1,5=0,3m
- Chiéu cao phan lang ctia bé nén bun:
hy =V xtx 3600 =0,0001 x 10 x 3600 = 3,6

- Chiéu cao dng trung tdm: Hy = 0,6 x h; = 0,6 x 3,6 = 2,16m
Chiéu cao phan hinh nén véi goc nghiéng 45°, dudng kinh bé D=1,5m, dudng
. D d
kinh day bé d=0,3m = H; = E — E =0,6m.
Chiéu cao tong cong ciia bé nén bun: He=H; + H, + H3=3,6 +0,6 + 0,3 =
4,5m
Véi Ha: Khoang cach tir mue nude trong bé dén thanh bé, chon Hz = 0,3m

Nude tach ra trong qua trinh nén bun dugc dan lai bé Aerotank dé tiép tuc xir 1y

Bang 4.8. Cac thong s6 thiét ké bé nén bun

Théng sb Gia tri Don vi
DPuong kinh bé nén bun 15 m
Puong kinh ong trung tim 0,08 m
Chiéu cao bé 45 m
Chiéu cao 6ng trung tam 2,16 m
Chiéu cao phén hinh nén 0,6 m
Chiéu cao bao vE 0,3 m
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Hinh 4.8. So' do bé nén bun
4.9. May ép bun
Nhiém vu: Ding dé khir nude ra khéi bun van hanh duéi ché do cho bun
lién tuc vao thiét bi. V& nguyén tic, dé tach nudc ra khoi bun thi ap dung céc
cong doan sau:
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- On dinh bun bang hoa chét.
- Téch nudc dudi tdc dung cua trong luc.

- Tach nudc dudi tac dung cua luc ép diy dai nho truyén dong co khi.
Tinh toan:

Khéi lugng cin can xur 1y tir bé nén bun trong luc

Luu luong bun can dua vao may: Qp = 26,07m3/ngay.

Gia st ham lwong bun hoat tinh sau nén c¢6 C = 50kg/m3(Nguén: Trang 502
sach Lam Minh Triét,Nguyén Thanh Hing, Nguyén Phiréc Dan-(2008) - X Iy
nudc thai dé thi va céng nghiép, Pai hoc quoc gia TP Ho Chi Minh).

Khéi lwong bun can ép trong 1 ngay: M = Q, x C = 26,07 x 50 = 1303,5kg/ngay

Bun trude khi duge ép co tao diéu kién bang cham polymer: liéu luong polymer
st dung 4,5kg/tn DS.

Luong polymer st dung trong 1 ngay: My, = M X Cpolymer = 1303,5 x 4,5 =
5865kg
May ép lam viéc 10h/ngay.

M 1303,5
Luong can dua vao may trong 1h: G, = o~ 10 - 130,35kg/h

Chi tiéu thiét ké: May ép bun trén thi trudng c6 chiéu rong bang tir 0,5 = 3,5m.
Tai trong trén 1m rong ciia bang tai dao dong tir 90 — 680 Kg/m chiéu rong

bang.gio, luong nudc loc qua bang tir 1,6 + 6,31/mrong.gidy.
Chiéu rong bang tai néu chon bing tai c6 ning suit 90kg/m.rong.gio:

_Gp 130,35

b=—= =1,448m ; chon b =1,5m
90 90

Chon may ép c6 chiéu rong bang 13 1,5m c6 ning suét 1a 130,35kgcan/m.h.
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CHUONG V: DU TOAN SO BO KINH PHi PAU
TU- VAN HANH CHO CONG TRINH XU LY
NUOC THAI
5.1. So bd chi phi dau tw xay dung
a. Chi phi xay dung:

Bang 5.1.1. Dy toan chi phi xay dung

Khoi hrong Pon gia | Thanh tién
STT |Hang muc cong trinh hang muc bVT (VND) (VND)
1 Bé thu gom 14 m3 | 2.650.000 | 37.100.000
2 Bé diéu hoa 202,5 m® | 2.650.000 | 536.625.000
3 Bé Aerotank 324 m3 | 2.650.000 | 858.600.000
4 Bé ling 56,25 m® | 2.650.000 | 149.062.500
5 Bé khtr tring 26,5 m3 | 2.650.000 | 70.225.000
6 Bé loc 4p luc 13 m3 | 2.650.000 | 34.450.000
7 Bé nén bun 21 m? | 2.650.000 | 55.650.000
8 Nha didu hanh 15 m2 | 2.800.000 | 42.000.000
Tong 1.783.712.500
VAT (10%) 178.371.250
Tong cong 1.962.083.750

b. Phan chi phi thiét bi

Bang 5.1.2. Dy toan chi phi trang thiét bi
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L S0 | Pongia | Thanh tién
STT ’ Tén thiét bi lvong| (VND) (VND)
1 [Song chan rac 2 2.000.000 4.000.000
) Hb thu gom:
- Bom chim (3.7kW) 2 121.000.000| 42.000.000
B¢ diéu hoa:
3 - Bom van chuyén(3,7kW) 2 121.000.000| 42.000.000
- May thoi khi(1.5kW) 1 125.600.000| 25.600.000
- Bia phan phoi khi 40 372.000 14.880.000
Bé Aerotank:
4 | May thoi khi (6,5kW) 2 132.750.000| 65.500.000
- Pia phan phdi khi. 95 372.000 35.340.000
Bé lang:
6 - Bom bun tudn hoan (2,2kW) 2 | 8.000.000 | 16.000.000
- Bom bun du(0,25kW) 2
5 A 8.000.000 | 16.000.000
- Ong trung tam 1
. . X 15.000.000| 15.000.000
- Mang rang cua thu nudc & tam 1
Bé khur trung:
- Bom day loc: (3,7kW) 5
7 10.00.000 | 20.000.000
B¢ loc ap luc:
8 |- Thanbé 2 118.000.000| 18.000.000
- Vit liéu loc 4m? | 2.000.000 8.000.000
Bé nén bun:
- Bom bun nén(0,25kW)
9 . 5.200.000 | 10.400.000
- Ong trung tam
. 17.000.000| 17.000.000
- Mang rang cua thu nudc & tam
10 [Hé thong xir 1y bun:
- May ép bun(0,25kW) 1 1168.000.000] 168.000.000
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Hé théng dinh luong hoa chét:

AT N

- Bom dinh lugng Clo(0,18kW) 2 | 8.000.000 | 16.000.000
11 |- Bom dinh lugng 2 | 7.000.000 | 14.000.000
polymer(0,18kW) 3 | 2.300.000 | 6.900.000
- May khudy 3 | 1.600.000 | 4.800.000
1

8 [Hé thong dién, tu di€u khién
H¢ thong van, duong 6ng dan, cac

209.000.000; 209.000.000

9 thiét bi phu kién khac 1 |80.000.000| 80.000.000
Chi phi van chuyén, lap dat, chuyén
10 | . . 70.000.000| 70.000.000
giao cong qgh@ ‘
Chi phi thiét bi phu trg nha diéu
hanh, nha ép bun, hanh lang cong
11 tac, hoa cht van hanh thir va 120.000.000; 120.000.000
nghiém thu moi truong
Tong 1.078.420.000
VAT (10%) 107.842.000
Tong cong 1.186.262.000

Tong kinh phi dau tu cac hang muc cong trinh:
1.962.083.750 + 1.186.262.000= 3.148.345.750VND

Chi phi xdy dyng co ban duoc khau hao 20 nam va chi phi thiét bi may moc
khau hao trong 10 nim. VAy tong chi phi dau tu cho 1 nam la:

Z S B 1.962.083.750 1.186.262.000
1nam —

+ =216.730.387VND
20 10

Chi phi dau tu x4y dung hé thdng xtr Iy cho 1m? nudc thai 1a:

3.148.345.750
1000

=3.148.345VND/m?

5.2. Chi phi quan ly va van hanh
a. Chi phi cong nhan
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Bang 5.2.1 Du toan chi phi nhin cong

o . Murc lwvong | Lwong nidm
STT Nhan cong S01weng | yNp/thang) | (VND/nim)
1 Cén bo k¥ thuat 1 7.000.000 84.000.000
2 Cong nhan van hanh 1 5.000.000 60.000.000
Tong 144.000.000

b. Chi phi swr dung dién ning

Bang 5.2.2. Du toan chi phi sir dung dién nang

y S6 Giv |[Cong |Dién
STT | Thiét bi lu(’)o’ng h?at h(A)at suat nang tiéu
: dong | dong | (KW/h) | thu (kW)
1 Bom chim hé thu gom | 2 1 20 3,7 74
2 May thoi khi bé diéu 1 1 24 1,5 36
hoa .
3 Bom chim bé diéu hoa |2 1 20 3,7 74
4 May nén khi bé 2 1 24 6,5 156
Aeroten ‘
5 Bom bun tuan hoan 2 1 6 2,2 13,2
6 Bom bun du 2 1 6 025 |15
7 Bom day loc 2 1 20 3,7 74
8 May nén khi bé loc 1 1 20 3,7 74
9 Bom bun nén 2 1 6 0,25 15
10 May ép bun 1 1 10 0,25 2,5
11 Bom dinh luong hoa 4 2 6 0,18 2,16
chat
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Tong 508,86
Pon gia cap dién cho san xuit hién nay: 2.459 VNDP/kWh
Thanh tién (VND) 1.251.287

Chi phi dién nang trong 1 nam: 1.251.287 x 365 = 456.719.755
c. Chi phi héa chit
- Luogng NaOCI str dung trong 1 nam: 30kg/ngay = 10950kg/nam.
- (14 thanh 1kg NaOCI: 3.200 VND
Chi phi hoa chat dung cho 1 nam: 10950 x3200 = 35.040.000 VND
Téng chi phi quan 1y va van hanh trong 1 ndm:

144.000.000 + 456.719.755 + 35.040.000 = 635.597.755 VND
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CHUONG VI: KET LUAN

Qua qué trinh tim hiéu va nghién ctru vé nudc thai sinh hoat, nhan thay
thanh phr:fln, tinh chit ctia nuéc thai sinh hoat tuong ddi 6n dinh, cling nhu muc
d6 6 nhidém cia cac thong sé trong nudc thai sinh hoat thap (COD = 210 + 740
mg/l; BODs= 100 + 350 mg/l; SS = 100 + 350 mg/l) nén khoa ludn dua ra
phuong phap xir 1y sinh hoc hiéu khi Aerotank két hop cac phuong phap co hoc.
Véi viée ap dung phuwong phap ndy, nd vira mang tinh ké thira tir mot sé cong
nghé xtr Iy nude thai sinh hoat phd bién vira cho phép nha dau tu co thé dé dang

so sanh tinh hiéu qua vé kinh té va k¥ thuat.

Qua qua trinh thyc hién tinh toan thiét ké hé thong xir Iy nudc thai sinh
hoat céng suat 1000m®/ngay dém, thi cac cong trinh don vi dugc thiét ké nhu
Sau:

1. Pé tai da tinh toan thong sd cic cong trinh cta hé théng xir 1y
nudcthai:
e Luu luong trung binh ngay: Qu = 1000m?3.
e Song chin rac: Co dang hinh hop chir nhat, chiéu dai muong L = 1,5m;

chiéu rong muong B = 0,25m,; chiéu sau muong H = 0,5m; 11 thanh chin
rac.

e Béthu gom: Hinh hop chir nhat co chiéu dai bé L = 2,5m; chiéu rong bé B
= 1,6m; chiéu sau bé H = 3,5m; thé tich V; = 14md,

e B¢ diéu hoa: Chiéu dai bé L = 9m; chiéu rong bé B = 5m; chiéu sau bé H
=4, 5m; dién tich Vy = 202,5m3.

e B¢ Aerotank: Chiéu dai bé L = 12m; chiéu rong B = 6m; chiéu sdu bé H =
4,5m; dién tich V; = 324m°.

o Bé le'ing: Hinh try tron ¢6 duong kinh bé D = 7,5m; chiéu cao bé H =
7,5m, thé tich V; = 56,25m°
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e Bé khu trung: Chiéu dai bé L = 3m; chiéu rong B = 2m; chiéu sdu bé H =
2,5m; thé tich bé V= 15m?.

e Bé loc ap luc: Hinh tru c6 duong kinh bé D = 1,8m; chiéu cao bé H =
2,542m; thé tich bé V; = 6,5m°

e Bé nén bun: Hinh tru c6 duong kinh bé D = 1,5m; chiéu cao bé H = 4,5m;
thé tich bé Vy = 21m®,
Nudc thai sinh hoat sau khi qua hé théng xur ly dat QCVN14:2008 cot B

v6i cac thong sddau ra: COD = 100(mg/l)

BOD5 = 50 (mg/l)
SS =100 (mg/l)
Ung voi hiéu quaxuly: COD = 75%
BOD5 = 85%
SS =54,55%

2. Tong chi phi xay dung hé théng xtr Iy nudc thai da tinh toan so bo
v6i gia hién hanh 13:3.148.345.750VND (da bao gdom VAT),twong ting véi chi
phi dau tu xay dung hé thong xir 1y cho 1m®nudc thai 1a: 3.148.345VND.

3. Cac chi phi nay 1 tvong ddi phut hop. Piéu nay 1a co s cho cac
nha dau tu giai quyét van dé xu 1y nudc thai sinh hoat hién nay, dic bié trong
cac dy an khu dan cu, tir d6 gbp phan bao vé moi truong hudng t6i muc tiéu

phat trién bén viing.

_—
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