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Khoéa Luan Tét Nghi¢p

MO DAU

Trong qua trinh phat tién khong ngimg ciia x3 hoi, loai ngudi di dat duoc
nhiéu thanh tu to 16n trong cac linh vuc kinh té, xa hoi vi mot trinh d6 khoa hoc
k¥ thuat hién dai, nhung ddng thoi ciing gy ra nhiéu hau qua nghiém trong cho
moi trudong, dac biét 1a moi truong nudc.

Cung voi viée bao vé va cung cip ngudn nudc sach thi viée thai va xu Iy
nudc bi 6 nhiém trudc khi do vao ngudn tiép nhan l1a van dé tat yéu. Viét Nam
mdi ngay c6 hang triéu m’ nudc thai sinh hoat duoc dwa vao méi truong do su
phat trién ctia do thi hoa va dan sb ngdy cang gia ting. Nudc thai sinh hoat xa
thai truc tiép ra nguodn tiép nhan s& anh hudng truc tiép dén ngudn nude mit giy

nén cac tdc dong ti€éu cuc dén mdi truong va suc khoe con nguoi.

Pé phat trién ma khong lam suy thoai méi trudng thi viéc dau tu xay dung
hé thong xir Iy nudc thai phu hop 14 viée 1am can thiét. Hién nay, tai cac do thi
16n, rat nhiéu chung cu duoc xay dung nhung hé théng xir Iy nudc thai sinh hoat
con yéu kém. Do d6, viéc dau tu xay dung tram xir 1y nudc thai cho cac khu
chung cu trudc khi xa vao kénh rach thoat nude ty nhién 1a mot yéu cau cip
thiét, nhdm muc tiéu phat trién bé vitng cho méi trudong twong lai va bao vé stic

khée cong dong.

Chinh vi 1y do d6, dé tai “Thiét ké hé thong xir Iy nwéc thai sinh hoat

cong suit 200m’/ngay dém” di duoc em lya chon 1am khéa luan tot nghiép.
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Khoéa Luan Tét Nghi¢p

CHUONG 1
TONG QUAN VE NUOC THAI SINH HOAT

1.1. Khai niém nwéc thai sinh hoat [1]

Theo Quy Chuan Viét Nam QCVN 14:2008/BTNMT: Nudc thai sinh hoat
la nudc thai cua hoat dong sinh hoat tr cac khu dan cu, khu vuc hoat dong
thuong mai, khu vuc cong sd, truong hoc va cac co s¢ twong tu khac.

1.2. Luu lugng nwéce thai sinh hoat [2]

Nudc thai sinh hoat thuong chiém tir 65% dén 90% luong nudc cap di qua
dé)ng hd cac ho dan, co quan, truong hoc, khu thuwong mai... 65% ap dung cho
noi kho néng, nude cap dung cho ca viée tudi cay co.

Luong phat sinh nudc thai sinh hoat rat 16n, tuy thudc vao murc thu nhap,
thoi quen cua ngudi dan va diéu kién khi hdu ma c6 lugng nudc thai phai sinh
khac nhau. Sy khac nhau vé tiéu chuan cép nuoc gitta cac khu vuc ¢ Viét Nam

duoc néu trong bang sau:

Bang 1.1: Tiéu chuin cap nudc tai Viét Nam (don vi: I/ngudi.ngdy dém)

, , Giai doan
STT Doi twgng cap nuwdc
2010 2020

1 b6 thi loai dac biét, do thi loai I, khu du lich:

- No6i do 165 200

- Ngoai do 120 150
2 D6 thi loai 11, d6 thi loai III:

- No6i do 120 150

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

Nguon: TCXDVN 33:2006
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1.3. Thanh phén nwéc thai sinh hoat [5]

Nudc thai sinh hoat chira rat nhiéu chat hiru co dé phan hay sinh hoc,
ngoai ra con co cac thanh phan v co, vi sinh vat va vi tring gy bénh rat nguy
hiém. Thanh phan nuéc thai sinh hoat trong ddi 6n dinh va phu thudc vao tiéu

chuan cap nudc, dac diém cua h¢ thong thoat nudc, diéu kién trang thiét bi vé

sinh...

Bang 1.2: Thanh phan nudc thai sinh hoat
Chi tiéu Pon vi Mirc 40 0 uhiem ,

Nang Trung binh | Thap

Tong chat ran (TS) mg/1 1000 500 200
- Chat rén hoa tan (TDS) | mg/Il 700 350 120
- Chét rin lo limg (TSS) | mg/l 300 150 80
BOD; mg/l 300 200 100
COD mg/l 1500 500 250
Téng Nito mg/I 85 50 25
- Nito htru co mg/1 35 20 10
- Amoni mg/1 50 30 15
- Nitrit mg/l 0,1 0,05 0
- Nitrat mg/1 0,4 0,2 0,1
Clorua mg/l 175 100 15
Do kiém mgCaCO,/1 | 200 100 50
Tong chat béo mg/1 40 20 0
T6ng Photpho mg/1 8

Nguon: Gido trinh cong nghé xir Iy nuéc thai, Tran Van Nhan — Ngé Thi Nga,
2000
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1.4. Cac chi tiéu danh gia chét lwong nuwéc thai sinh hoat [5,6]
1. Tong chat ran (TS)

Téng cac chat ran c6 thé chia ra 1am hai thanh phan: Chét ran lo ltmg (co

thé loc duoc, TSS) va chét ran hoa tan (khong loc duoc, TDS).

Téng céc chat ran (Total solid, TS) trong nudc thai 1a phan con lai sau khi
d3 cho nudc thai bay hoi hoan toan & nhiét d6 tir 103 - 105°C. Cac chit bay hoi ¢
nhiét do nay khong dugc coi la chét ran. Téng cc chét rin duoc biéu thi béng
don vi mg/l. Trong nudc thai sinh hoat c6 khoang 40 — 65% chat rdn nam ¢ trang
thai lo lung.

2. Mui

Viéc xac dinh mui cia nudc thai ngay cang tré nén quan trong. Mui ctua
nudc thai con méi thuong khong gay ra cac cam giac khéd chiu, nhung mdt loat
cac hop chat gdy mui khé chiu s& téa ra khi nude thai bi phan huy sinh hoc dudi
cac diéu kién yém khi, hop chat gy mui dic trung nhét 1a hydrosulfua (H,S —
mui trang théi), hop chat khac, chéng han nhu: Indol, skatol, cadaverin... duoc
tao dudi cac diéu kién yém khi c6 thé gay ra nhitng mui khé chiu hon H,S.

3. Po mau

Do mau cia nudc thai 1a do chdt mun, cac chat hoa tan, chat dang keo
hodc do thyc vt thoi rira, sy c6 mat ciia mot s6 ion kim loai (Fe, Mn), tdo, than
bun... N6 ¢6 thé lam can trd kha nang khuéch tan cta 4nh sang vao ngudn nudc
gy anh huong dén kha ning quang hop cua hé thuy sinh thuc vat. Do mau con
lam mat vé my quan ctia ngudn nude nén rat d& bi sy phan Gng cia cong dong

lan can.
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4. Bo duc.

Do duc cta 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 1a NTU
5. Nhiét do

Nhiét 6 cta nudc thai thuong cao hon so véi nhiét d6 cua nude cap do
viéc x4 ra cac dong nudc nong hoac Am tlr cac hoat dong sinh hoat, thuong mai...
va nhiét do cua nudc thai thuong thép hon nhi¢t d§ khong khi. Nhi¢t d§ cua
nuéc thai 1a mot trong nhitng thong s6 quan trong béi vi phan 16n cac so do xir Iy
nuéc déu tmg dung qua trinh xtr 1y sinh hoc ma qua trinh d6 thuong bi anh
huéng manh bai nhiét d6. Nhiét d6 cua nude thai anh huong dén doi séng thay
sinh vat, sy hoa tan oxy trong nudc.

6. pH

pH cta nudc thai c6 mot y nghia quan trong trong qua trinh xtr ly. Céc
cong trinh xir 1y nude thai 4p dung cic qua trinh sinh hoc lam viéc tot khi pH
nam trong gio1 han tr 7 - 7,6. Nhu chung ta da biét moi truong thuan loi nhét dé
vi khuan phat trién 1a méi truong c6 pH tir 7 - 8. Cac nhém vi khuan khac nhau
c6 gidi han pH hoat dong khac nhau. Ngoai ra pH con anh huéng dén qué trinh
tao bong cin cua cac bé lang bang cach tao bong cin bang phén nhom. Nudc thai
sinh hoat c6 pH dao dong trong khoang 6,9 — 7,8
7. Nhu cau oxy sinh héa ( Biochemical Oxygen Demand, BOD)

Nhu cau oxy sinh hoa 1a luong oxy can thiét dé vi sinh vat oxy hoa cac
chét hitu co trong mot khoang thoi gian xac dinh va dugc ky hiéu bang BOD, voi
don vi tinh 1a mg/l. Chi tiéu BOD phan 4nh mutc d6 6 nhiém hitu co cua nude
thai, gia tri BOD cang 16n thi nude thai bi 6 nhiém cang cao. Dbi voi nude thai

sinh hoat thi gié tri nay thuong dao dong trong khoang 100 — 350 mg/I.
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Thoi gian can thiét dé cac vi sinh vat oxy héa hoan toan cac chit hitu co
c6 thé kéo dai dén vai chuc ngay tuy thudc vao tinh chat ciia nude thai, nhiét do
va kha nang phan hiy cc chit hitu co ctia hé vi sinh vat trong nuéc thai. Dé
chuan hoa cac sé liéu ngudi ta thudng bao cao két qua dudi dang BODs (BOD
trong 5 ngay ¢ 20°C). Mirc do oxy hoa céac chat hitu co khong déu theo thoi gian.
Thoi gian dau, qué trinh oxy hoa xay ra véi cuong do manh hon va sau d6 giam
dan
8. Nhu cau oxy héa hoc ( Chemical Oxygen Demand, COD)

COD 1a luong oxy can thiét dé oxy héa chat hitu co thanh CO, va H,0
dudi tac dung cia cac chat oxy hoa manh, véi don vi tinh 12 mg/l. Chi tiéu COD
dugc dung dé xéac dinh ham luong cht hitu co ¢o trong nuoc thai sinh hoat va
nude thai cong nghiép, gid tri COD trong nudc thai sinh hoat thuong dao dong
trong khoang 210 — 740 mg/l.

9. Oxy hoa tan ( Dissolved oxygen, DO)

Oxy hoa tan (DO) 1a mét trong nhiing chi tiéu quan trong trong qua trinh
xtr 1y sinh hoc hiéu khi, don vi tinh 1a mg/l. Luong oxy hoa tan trong nudc thai
ban dau dan vao tram xur 1y thuong bang khong hoic rat nho. Trong khi d6, ddi
v6i cac cong trinh xir 1y sinh hoc hiéu khi thi luong oxy hoa tan can thiét khong
nhé hon 2mg/l.

10. Chét hoat dong bé mat.

Chét hoat dong bé mit 13 nhimg chat hiru co gdm 2 phan: ki nudc va ua
nude, tao nén sy hoa tan cua cac chat do trong dau va trong nudc. Ngué)n tao ra
céc chat hoat dong bé mat 1a viée st dung céc chét téy rua trong sinh hoat. Sy co
mit ctia chit hoat dong bé mit trong nudc thai anh huéng dén tat ca cac giai

doan xur ly, cac chat nay lam can tr¢ qua trinh lang va cac hat lo ltrng, tao nén
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hién tugng sui bot trong cac cong trinh xir 1y, kim ham cac qua trinh xtr ly sinh
hoc.
11. Nito

Nito c6 trong nudc thai & dang cac lién két & dang vo co va hitu co. Trong
d6 nudc thai sinh hoat, phan 16n 1a lién két hitu co 13 cac chat c6 ngudn gdc
protit, thuc phdm du thira. Con cac Nito trong cac lién két vo co gdm cac dang
khir NH,", NH; va cac dang oxy héa: NO,” va NO;". Tuy nhién trong nuéc thai
chua xur 1y, vé& nguyén tic thuong khong c6 NO, va NO;.

12. Photpho

Photpho la mot chét dinh dudng da luong can thiét d6i véi su phat trién
cta sinh vat. Photpho va cac hop chat chtra Photpho c6 lién quan chit ché dén
hién twong phu dudng ngudn nudce, do sy c6 mit qua nhiéu ciia cac chat nay kich
thich su phat trién cta tao va vi khuan lam. Hop chat photphat tim thay trong
nudc thai sinh hoat thuong phat sinh tir: phan bon, chat thai ctia ngudi va dong
vat, cac hoa chat téy rira va lam sach.

13. Vi khudn va sinh vt khdc

Céc vi sinh vat hién dién trong nudc thai sinh hoat bao gém céc vi khuan
(Coliform, Streptococcus...), vi rat, ndm, tao (tao luc lam Anabaena, Microcystis
aeruginosa...), dong vat nguyén sinh, cac loai dong va thuc vat bac cao.

Mirc @6 nhiém ban vi sinh vat ciia nguén nude phu thudc nhiéu vao tinh
trang vé sinh trong khu dan cu va nhat 1 cic bénh vién. Dbi v6i nudc thai bénh
vién, bit budc phai xr Iy cuc b trude khi xa vao hé¢ théng thoat nudc chunghoac
trudc khi xa vao song ho. Nguén nude bi nhiém ban sinh hoc néu sb lugng vi
khuan gy bénh du cao thi ngudén nudc nay ciing khong thé dung cho muc dich
giai tri hay nudi trong thity san dugc vi né 1a ky chi trung gian cta cac ky sinh

trung gay bénh.

Khuc Viét Btic — MT1301 Trang 7



Khoéa Luan Tét Nghi¢p

1.5. Tac dong cta nudc thai sinh hoat t¢i moi trweong va con nguoi [1]

Tac hai ctia nudc thai sinh hoat dén mai truong 1a do cac thanh phan 6

nhiém ton tai trong nudc thai gay ra.

COD, BOD: sy khoang hoa, 6n dinh chit hiru co tiéu thu mot luong 16n va
gay thiéu hut oxy ctia ngudn tiép nhan dan dén anh huong dén hé sinh thai
moi trudng nude. Néu 6 nhidm qua mirc, didu kién yém khi c6 thé hinh
thanh. Trong qua trinh phan huy yém khi sinh ra cic san phim nhu
H,S, NH;,CH,,..1am cho nuéc ¢6 mui hoi thdi va 1am giam pH ciia moi
truong.

SS: ling dong ¢ nguon tiép nhan, gay diéu kién yém khi.

Nhiét d6: nhiét d6 ctia nudc thai sinh hoat thuong anh huéng dén doi séng
cua thuy sinh vat nudec.

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

N, P: day 1a nhitng nguyén t6 dinh dudng da luong. Néu ndéng do trong
nudc qua cao dan dén hién tuong phii dudng hoa ( sy phat trién bung phat
ctia cac loai tao, 1am cho ndng d6 oxy trong nudc rat thap vao ban dém
gy ngat tho va diét vong cac sinh vat, trong khi d6 vao ban ngay néng do
oxy rat cao do qua trinh ho hip cia tao thai ra ).

Mau: mit my quan.

Dau m&: gdy mui, ngin can khuéch tan oxy trén bé mat.

Nudc thai sinh hoat gay ra cac tdc dong ti€u cuc dén strc khdée con ngudi

va mdi truong séng, vi vay can co nhitng phuong phéap xir 1y thich hop dé loai bo

cac tdc dong khong mong muon do.
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1.6. Tinh hinh xir ly nwéc thai sinh hoat tai Viét Nam [11]

Theo HG1 Bao vé thién nhién va méi truong Viét Nam (VACNE), nudc thai
sinh hoat chiém khoang 80% tong s6 nudc thai & cac thanh phd, 1a mot nguyén
nhan chinh giy nén tinh trang 6 nhiém nudc va van dé nay c6 xu huéng cang
ngay cang xau di. Udc tinh, hién chi c6 khoang 6% luong nudc thai d6 thi dugc
xur Iy boi hon 10 nha may xir Iy nudce thai do thi tai Ha Noi, ba Nﬁng, Bu6on Ma
thudt, Pa Lat va TP HO Chi Minh nhu: Nha may xir Iy nudc thai Yén S¢ Cong
sut 200.000 m’/ngdy dém, Tram xir Iy nudc thai H6 Tay Cong suit 22.800
m’/ngay dém. ..

Viéc thu gom va xir Iy nudce thai sinh hoat tap trung dang con gip nhiéu bat
cap va han ché. Cong tac xir Iy nudc thai chua duoc ddy manh, do nhiéu nguyén
nhan nhu thiét ké, van hanh, bao dudng, khong c6 kinh phi... ma nhiéu tram xir

1y sau mot thoi gian ngén hoat dong da xudng cip va ngimg hoat dong.

Heé thdng ha tang thoat nudc thai sinh hoat ciia cac khu d6 thi da xudng cap,
cll nat; cac hé théng thoat nudc thai duoc xay dung tai cac khu d6 thi moi1 khong
khdp ndi dugc v6i hé théng cil, chat luong xay dung khong dam bao, nhiéu noi
duong cbng da gy vd, ran nit hodc bi tic nghén giy ra tinh trang Gng ngap, va
nudc thai sinh hoat chua qua xtr Iy ngdm xudng dat 1am 6 nhiém ngudn nudc

ngam va ca nudc mat trong khu vuyc.

Véi tinh hinh xur ly nudc thai nhu hién nay da gay ra nhitng anh hudng
nghiém trong dén cic ngudn tiép nhan 1a séng, ho... va d6i vai sic khoe con
ngudi. Vi vy, viée ap dung két hop cac bién phap xir Iy nude thai phu hop 1a

can thiét nham dam bao bén virng tai nguyén nudc.
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CHUONG IT

CAC PHUONG PHAP XU LY NUOC THAI SINH HOAT

2.1. Phuong phap co hoc

Xt 1y co hoc (hay con goi 1a xtr Iy bac I) nham muc dich loai bo cac tap
chat khong tan (réac, cat, nhua, dau md, cin lo limg, cac tap chét né)i...) ra khoi
nuéc thai, didu hoa luu lugng va ndng do cac chat 6 nhiém trong nude thai. Cac
cong trinh xir 1y nude thai bang phuong phap co hoc thong dung gém:

2.1.1. Song chiin rac va lwéi chin rac
a. Song chan rac.

Song chin rac thuong dit trude hé théng xur 1y nude thai hodc co thé dat
tai cac miéng xa trong phan xudng san xuat nham giit lai cac tap chat co kich
thudc lon nhu: Nhanh cay, g5, 14 cay, giéy, nilong, vai vun va cac loai rac khac.
Pong thoi bao vé cac cong trinh va thiét bi phia sau nhu bom, tranh ach tic
duong dng, muong dan.

b. Luéi chén rac.

Ludi chan rac dung dé khir cac chat lo limg c6 kich thudc nho, thu hdi cac
thanh phan quy khong tan hodc khi can phai loai bo rac c6 kich thudc nho. Kich
thude mat ludi tir 0,5 + 1,0 mm.

Luéi chan rac thuong duoc bao boc xung quanh khung réng hinh tru quay
tron (hay con goi 1a tréng quay) hodc dit trén cac khung hinh dia.

2.1.2. Bé ling cat [5]

Bé léng cat nham loai bo cat, s6i, d4 dim, cac loai xi khoi nude thai.

Trong nudc thai, ban than cat khong doc hai nhung s& anh huong dén kha ning

hoat dong cua cac cong trinh va thiét bi trong hé théng nhu ma sat 1am mon céc
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thiét bi co khi, léng can trong cac kénh hoac 6ng dan, lam giam thé tich hitu
dung cta cac bé xur 1y va tang tan sd lam sach céc bé nay.

Bé ling cat thuong duoc dit phia sau song chin rac va trudc bé ling so
cap. Doi khi nguoi ta dat bé lang cat trude song chin rac, tuy nhién viée dit sau
song chin co loi cho viéc quan 1y bé lang cat hon. Trong bé ling cat cac thanh
phan can loai bo ling xudng nhd trong lwgng ban than cia chung

Sdn phoi cat

Can xa ra tir bé lang cat con chira nhiéu nudc nén phai phoi kho & san phoi
cat hodc hd chira cat dit & gan bé ling cat. Xung quanh san phoi cat phai co bo
dap cao 1- 2m. Kich thuéc san phoi cat duoc xac dinh véi diéu kién tong chiéu
cao 16p cat h chon bang 3- Sm/nam. Cat kho thudng xuyén dugc chuyén di noi
khac.

2.1.3. Bé diéu hoa [5]

Bé diéu hoa dugc dung dé duy tri dong thai va néng d6 cac chat 6 nhiém
vao cong trinh, 1am cho cong trinh lam viéc 6n dinh, khic phuc nhitng sy ¢d van
hanh do dao dong vé ndng d6 va luu luong cla qua trinh xir Iy nude thai giy ra
va nang cao hiéu suit cua qua trinh xtr Iy sinh hoc. Bé diéu hoa co thé dugc phan
lam ba loai nhu sau:

- Bé diéu hoa luu luong.

- Bé diéu hoa ndng do.

- Bé diéu hoa ca luu luong va ndng do.

2.1.4. Bé tach diu mé [5]

Céc cong trinh nay thuong dugc tng dung khi xtr 1y nudc thai cong

nghiép nham loai bo cac tap chat co khéi lwong riéng nhoé hon nude. Cac chat

nay s€ bi bit kin 16 hong gilra cac vat li¢u loc trong bé sinh hoc...va ching cling
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pha hiy ciu triic bun hoat tinh trong bé Aeroten, gay khé khan trong qué trinh
1én men can.
2.1.5. Bé ling [5]

Bé ling tach cac chat khong tan ¢ dang lo ling trong nudc thai theo
nguyén tic trong luc. Cac bé lang c6 thé bd tri ndi tiép nhau. Qua trinh lang tot
c6 thé loai bo dén 90 + 95% lugng cin c6 trong nudc thai. Vi vy, day 1a qua
trinh quan trong trong qué trinh xir Iy nudc thai, thuong bo tri xir 1y ban dau hay
sau xu 1y sinh hoc. Bé lang dugc chia lam ba loai:

- Bé ling ngang

- Bé lang dimg

- Bé ling li tAm
2.1.6. Bé loc [5]

Loc nudc dugc sir dung dé tach cac hat lo lung nhé va cac vi sinh vat
khéng loai duoc trong qua trinh ldng ra khoi nudc.

Qua trinh lgc: 1a cho nudc di qua 16p vat li¢u loc véi mot chiéu day nhat
dinh du dé gifr lai trén bé mit hodc gitta cac khe hé cua 16p vat li€u loc cac hat
can va VSV trong nudc. Ham lugng can trong nudc thai sau khi loc: < 3mg/I.

Phan loai bé loc:

- Phan loai theo tdc dd loc: bé loc cham: tdc dod loc 0.1-0.5m/h, bé loc
nhanh: téc d6 loc 2-15m/h, bé loc cao tdc: tée do loc > 25m/h.

- Phan loai theo ché o dong chay: bé loc trong luc: bé loc ho, khong ap,
bé loc ap luc: Bé loc kin, qua trinh loc xay ra nho 4p luc nudce phia trén vat li€u
loc.

- Phan loai theo chiéu dong nudc: bé loc xudi, bé loc nguoc, bé loc 2

chiéu.
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- Phan loai theo s6 luong vat liéu loc: bé loc 1 16p, bé loc 2 hay nhiéu 16p
vat liéu loc.

2.2. Phuong phap héa ly

Trong day chuyén cong nghé xir 1y, cong doan xur 1y héa 1y thuong duoc
ap dung sau cong doan xur 1y co hoc. Phuong phap héa 1y duoc str dung dé loai
khoéi nude thai cac hat lo lung phan tan, céac chit hitu co va vo co hoa tan, ¢6
nhiéu vu diém nhu:

- Loai duogc cac hop chét hitu co khong bi oxy hoa sinh hoc.

- Khong can theo ddi céc hoat dong cua vi sinh vat.

- C6 thé thu hoi cac chét khéc nhau.

- Hiéu qua xtr 1y cao va 6n dinh hon.

Phuwong phap dong tu va keo tu.

Qua4 trinh lang chi ¢ thé tach duoc cac hat ran huyén phu nhung khong
thé tach duogc cac chat gy nhiém ban & dang keo va hoa tan vi chung 13 nhimg
hat ran c6 kich thuéc qua nho. Pé tach cac hat ran c6 hiéu qua bang phuong
phap lang, can ting kich thudc ciia chung nhd sy tac dong twong hd giira cac hat
phan tan lién két thanh tap hop cac hat, nhdm ting toc do ling. Viéc khir cac hat
keo ran bang lang trong lugng doi héi trudc hét can trung hoa dién tich cia
chung, sau d6 1a lién két chung v6i nhau. Qu4 trinh trung hoa vé dién tich dugc
goi 1a qua rinh dong tu, con qua trinh tao thanh cac bong 16n hon tir cac hat nho
goi l1a qua trinh keo tu.

Céc chét keo tu thudng dung 1a cac chat vo co c6 kha ning lién két cac hat
lo limg lai v61 nhau nhu: Phén don, phen kép, PAC....

Chét dong tu (Flocculant): 1a lién két cac hat lo lung tich dién lai voi nhau

bang lyc twong tic Vandervals.
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2.3. Phuong phap xir ly sinh hoc

Thuc chat cia phuong phap nay 1a dua vao kha ning séng va hoat dong
ctia cac vi sinh dé phan huy - oxy hoa cac chét hiru co & dang keo va hoa tan ¢
trong nudc thai. Vi sinh vat st dung cc chat hitu co co trong nudc thai lam
ngudn dinh dudng nhu: Cacbon, nito, photpho, kali,...vi sinh vat st dung vat
chat nay dé kién tao té bao ciing nhu tich luy ning luong cho qua trinh sinh
truong va phat trién chinh vi vay sinh khdi vi sinh vat khong ngimg tang lén.

Cong trinh x1r 1y sinh hoc thuong dugc dat sau khi nudc thai da dugce xu ly
so bd qua cac cong trinh co hoc, hoa hoc, hoa ly.

2.3.1. Céng trinh xir ly trong diéu kién tu nhién [6]
2.3.1.1. Canh dong twéi, canh dong loc

Viéc xtr 1y nudc thai bang canh dong tudi, canh dong loc dua trén kha
nang giit cac can nudc & trén mat dat, nude tham qua dat nhu di qua loc. Nho co
oxy trong 16 hong va mao quan cta 16p dat, cac VSV hiéu khi hoat dong phan
hty cac chat hitu co nhiém ban, cang xudng sau luong oxy cang it va qua trinh
oxy hoa cac cht hiru co giam dan. Qua4 trinh oxy hoa nudc thai chi xay ra & 1op
nudc mat sau 1,5m.

Céanh dong tudi va canh ddng loc 14 nhing manh dat duoc san phang hay
tao dbc khong dang ké va dugc ngin cach tao thanh cac 6 bang cac bo dt.
2.3.1.2. H sinh hoc
Pay 1a phuong phap xtr Iy don gian nhit va di dugc ap dung tir xua. Phuong
phap nay ciing khong yéu cau k¥ thuat cao, vén dau tu it, chi phi hoat dong thap,
quan 1y don gian va hiéu qua ciing khé cao. Quy trinh duoc tom tat nhu sau:

Nudc thai — loai bé rac, cat, sé1... — Cac ao ho 6n dinh — Nudc da xu ly.
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a. Ho hiéu khi.

Ao nong 0,3 — 0,5 m cé qua trinh oxy hoa cac chat ban hiru co chi yéu
nhd cac vi sinh vat. gdm 2 loai: H6 1am thoang tu nhién va hd lam thoang nhan
tao.

b. Ho ki khi.

Ao ki khi 14 loai ao sau, it hodc khong c6 diéu kién hiéu khi. Céc vi sinh
vat ki khi hoat dong séng khong can oxy cua khong khi. Chung sir dung oxy tir
cac hop chét nhu nitrat, sulfat... Dé oxy hoa cac chat hiru co va cac loai ruou va
khi CH,, H>S,CO,,...va khi va nudc. Chiéu sau ctia hd kha 16n khoang 2 — 6 m.
c. Ho tuy nghi.

La su két hop hai qua trinh song song: phan haty hiéu khi cac chat hitu co
hoa tan c6 déu ¢ trong nudc va phan hity ki khi (chi yéu 1a CH,) can ling & ving
lang.

Ao hd tiy nghi dugc chia 1am ba ving: Lép trén 13 ving hiéu khi, ving
giita 1a ving ki khi tily tién va ving phia day sau la ving ki khi. Chiéu siu cia
hd khoang 1 — 1,5 m.

2.3.2. Cac cong trinh xir ly sinh hgoc nhan tao. [3,6]

Xt 1y sinh hoc hiéu khi trong diéu kién nhan tao c6 thé ké dén hai qua

trinh co ban:
+ Qua trinh xtr 1y sinh truéng lo lung.
+ Qua trinh x1r 1y sinh truéng bam dinh.

Céac cong trinh twong thich cia qué trinh xtr 1y sinh hoc hiéu khi nhu:
Aeroten bun hoat tinh (vi sinh vat lo lung), bé thdi khi sinh hoc tiép xuc (vi sinh

vat bam dinh), bé loc sinh hoc, thap loc sinh hoc...
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2.4.2.1. Cac cong trinh xir 1y sinh hoc hiéu khi

Qua trinh xt 1y nudce thai st dung bun hoat tinh dya vao sy hoat dong
song cua si sinh vat hiéu khi. Trong bé Aeroten, cac chat lo ling déng vai tro 1a
cac hat nhan dé cho vi khuan cu tra, sinh san va phét trién dan 1én thanh cac
bong can goi 1a bun hoat tinh. Bun hoat tinh 1a cidc bong can cé mau niu sim
chtra cac chat hiru co hap thu tir nudce thai va 1 noi cu tra dé phat trién cta vo sd
vi khuan va vi sinh vat khac. Cac vi sinh vat dong héa cac chat hitu co co trong
nuéc thai thanh cac chit dinh dudng cung cip cho su sdng. Trong qua trinh phat
trién vi sinh vat str dung cac chat dé sinh san va giai phong ning luong, nén sinh
khéi ciia chung tang 1én nhanh. Nhu vay céac chat hitu co ¢6 trong nudc thai duoc
chuyén hoa thanh cac chat vo co nhu H,0, CO, khong ddc hai cho mdi truong.
Qua trinh sinh hoc ¢6 thé dién ra tom tit nhu sau:

Chét hitu co + Vi sinh vat + oxy = NH; + H,O + Ning luong + Té Bao méi
Hay c6 thé viét:
Chat thai + Bun hoat tinh + Khong khi = San pham cudi + Bun hoat tinh du.

a. Bé Aeroten

Bé Aecroten 1a cong trinh bé tong cbt thép hodc bang sit thép, hinh khdi
chir nhat hodc hinh tron. Nudc thai chdy qua sudt chiéu dai bé va duoc suc khi,
khudy dao nham ting cuong oxy hoa tan trong nudc, thuc diy qua trinh phan
huy chét hitu co caa vi sinh vat hiéu khi. Qua trinh phan huy cac cht hitu co xay
trong Aeroten bao gdm ba giai doan

- Giai doan mét: thirc dn dinh dudng trong nudc rat phong pht, luong sinh

khéi trong thoi gian nay lai it. Sau khi thich nghi véi méi truong, vi sinh
vat sinh truéng rat nhanh va manh theo cap s nhan, vi vay luong oxy tiéu

thu ting dan
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- Giai doan hai: sinh vat phat trién on dinh, toc do tiéu thu oxy cling gﬁn

nhu it thay d6i chinh & giai doan nay chat hitu co bi phan huy nhiéu nhét

- Giai doan ba: Sau mdt thoi gian kha dai, toc d0 oxy hod cam chung, cé

chiéu hudéng giam thi téc do tiéu thu oxy lai ting 1én. Pay la giai doan

nitrat hoa muo1 amon.

Nudc thai
sinh hoat - v
—>| + 7| Bé Aeroten .
Nguoén
tiép nhan
TL Suc khi
Tuén hoan bun hoat tinh
Xa bun tuoi i
Xa bun hoat tinh thtra
v

Hinh 2.1. So d6 cong nghé xir Iy nudc thai bang Aeroten

b. Bé loc sinh hoc

La cong trinh duoc thiét ké nham muc dich phan hay cac chit hitu co co
trong nudc thai nho qua trinh oxy héa dién ra trén bé mat vat liéu tiép xuc. Trong
bé chua day vat lidu tiép xtc, 1a gia thé cho vi sinh vét song bam. C6 2 dang:

- Bé loc sinh hoc nhé giot: La bé loc sinh hoc c6 16p vat li¢u loc khong
ngdp nudc. Gia tri BOD cua nudc thai sau khi lam sach dat to1 10 ~ 15mg/1. Vi
lru lugng nude thai khong qua 1000 m’/ngay.

- Bé loc sinh hoc cao tai: Lop vat liéu loc dat ngap trong nudc. Tai trong
nuéc thai t6il0 = 30m’/m’ngd tic 1a gap 10 + 30 14n ¢ bé loc sinh hoc nho giot.

c. Pia quay sinh hoc RBC ( Rotating biological contactors)
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RBC gdém moét loai dia tron xép lién nhau bang polystyren hay PVC.
Nhiing dia nay dugc nhing chim trong nudc thai va quay tu tu. Trong khi van
hanh, sinh vat tang truéng s€ bam dinh vao bé mat dia va hinh thanh mot 16p
mang nhay trén toan bd bé mit udt cua dia.

Pia quay lam cho sinh khdi luén tiép xtic v6i chat hiru co trong nudc thai
va khong khi dé hap thu oxy, ddng thoi tao sy trao ddi oxy va duy tri sinh khi
trong diéu kién hiéu khi

d. Bé sinh hoc theo mé SBR (Sequence Batch Reactor)

SBR 1a mot bé dang ctia bé Aeroten. Khi xdy dung bé SBR nuéc thai chi
can di qua song chan rac, bé ling cat va tach dau m& néu can, rdi nap thang vao
bé. Uu diém 1a khir duoc cac hop chat Nito, photpho khi van hanh ding quy
trinh hiéu khi, thiéu khi va yém khi.

Bé SBR hoat dong theo 5 pha:

1. Pha lam day (fill): Thoi gian bom nudc vao bé kéo dai tir 1 — 3 gid. Dong
nude thai duoc dua vao bé trong sudt thoi gian dién ra pha lam day. Trong
bé phan tGng hoat dong theo mé ndi tiép nhau, tiy thudc vao muc tiéu xur
1y, ham luong BOD dau vao, qua trinh 1am ddy c6 thé thay ddi linh hoat:
Lam day — tinh, 1am day — hoa tron, 1am day suc khi.

2. Pha phan tmng, thdi khi (React): Tao phan tng sinh héa giira nuéc thai va
bun hoat tinh bang syc khi hay lam thoang bé mit dé cung cap oxy vao
nuéc va khudy tron déu hdn hop. Thoi gian lam thoang phu thudc vao chét
lugng nudce thai, thuong khoang 2 gid. Trong pha phan ng, qua trinh
nitrat hoa c6 thé thuc hién, chuyén nito tir dang N-NH; sang N-NO,™ va
nhanh chéng chuyén sang dang N-NO;".
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3. Pha lang (settle): Lang trong nudc. Qué trinh dién ra trong moi truong
tinh, hiéu qua thuy luc cia bé dat 100%. Thoi gian ling trong va cd dic
bun thuong két thiic som hon 2 gio.

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

5. Pha cho: Cho doi dé nap mé moi, thoi gian chd phu thude vao thoi gian
van hanh 4 quy trinh trén va s6 luong bé, thtr ty nap nudc ngudn vao bé.
X4 bun du Ia mdt giai doan quan trong khong thudc 5 giai doan co ban

trén, nhung no ciing anh hudng 16n dén ning suat cia hé. Luong va tan suit xa
bun dugc xac dinh boi nang suét yéu cau, cling giéng nhu hé hoat dong lién tuc
thong thuong. Trong hé hoat dong gian doan, viéc xa thuong dugc thuc hién &
giai doan ldng hodc giai doan thao nudc trong. Pic diém duy nhat 1a & bé SBR
khéng can tudn hoan bun hoat hoa. Hai qua trinh lam thoang va ling déu dién ra
& ngay trong mot bé, cho nén khéng c6 sy mit mat bun hoat tinh ¢ giai doan

phan tmg va khong phai tudn hoan bun hoat tinh dé giit nong do.

- FLL - TJREACT  SETTLE DECANT IDLE

o | |

Hinh 2.2. Qua trinh van hanh bé SBR
2.3.2.2. Cac cong trinh xir ly sinh hoc ki khi

Phan huy ki khi (Anaerobic Descomposotion) 1 qua trinh phan hily chét
hitu co thanh cac chit khi (CHs va CO,) trong diéu kién khong co oxy. Viéc
chuyén héa céc acid hiru co thanh khi métan san sinh ra it ning luong. Ning
lwong hiru co chuyén hoa thanh khi vao khoang 80 + 90%.

Hiéu qua xir Iy phu thudc vao nhiét d6 nudc thai, pH, nong do MLSS.
Nhiét do thich hop cho phan ng sinh khi la tir 32 + 35 °C.
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Uu diém ndi bat ctia qua trinh xur 1y ki khi 1 luong bun sinh ra rat thap, vi

thé chi phi cho viéc xir Iy bun thap hon nhiéu so véi cac qua trinh xir Iy hiéu khi.

Trong qua trinh 1én men ki khi, thuong c6 4 nhdém vi sinh vat phan huy vat

chat hiru co noi ti€p nhau:

Thuy phan: Céc vi sinh vat thuy phan phan hay cac chat hitu co dang
polyme nhu cac polysaccharide va protein thanh cac cac phirc chat don
gian hodc chat hoa tan nhu amino acid, acid béo.... Két qua cta su bé giy
mach cacbon chua lam giam COD.

Acid hoa: O giai doan nay, vi khuén 1én men chuyén hoa cac chat hoa tan
thanh chéat don gian nhu acid béo dé bay hoi, alcohols cac axit lactic,
methanol, CO,, H,, NH;, H,S va sinh khdi méi. Su hinh thanh céc acid ¢
thé 1am pH giam xudng 4.0.

Acetic hoa (acetogenesis): Vi khuan acetic chuyén hoa cac san pham cua
giai doan acid hoa thanh acetate, H,, CO, va sinh khdi méi.

Metan hoa (methanogenesis): Pay 1a giai doan cudi cing ctia qua trinh
phan huy ki khi. Axit acetic, H,, CO,, axit formic va methanol chuyén hoa
thanh métan, CO, va sinh khoi

Bé UASB ( Upflow anaerobic Sludge Blanket).

Nudc thai duge dua tryc tiép vao phia dudi day bé va duoc phan phdi

ddng déu, sau d6 chay ngugc 1én xuyén qua 16p bun sinh hoc dang hat nho (bong

bun) va chat hitu co bi phan huy.

Céac bot khi métan va NH;, H,S ndi 1én trén va duge thu béng cac chup thu

khi dé dan ra khoi bé. Nudc thai tiép theo d6 chuyén dén ving ling ctia bé phan

tach 2 pha long va ran. Sau d6 ra khoi bé, bun hoat tinh thi hoan luu lai ving 16p

bong bun. Su tao thanh bun hat va duy tri duoc nd rat quan trong khi van hanh

UASB.
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Thudng cho thém vao bé 150 mg/l Ca*" dé diy manh su tao thanh hat bun
va 5 + 10 mg/l Fe*" dé giam b6t sy tao thanh cac soi bun nho. Bé duy tri 16p
bong bun & trang thai lo lung, toc d6 dong chay thuong lay khoang 0,6 + 0,9
m/h.

Hinh 2.3. Bé UASB.
1. Pau nuée thai vao, 2. Pau nude thai ra, 3. Biogas 4. Thiét bi gitr bun (VSV),

5. Khu vuc co6 it bun hon

Hién nay, nudc thai sinh hoat tai cac d6 thi & Viét Nam phﬁn 16n déu chua
duoc xur Iy d4 thai ra nguodn tiép nhan gay ra nhing anh huong tiéu cuc dén moi
truong va stc khoe con nguoi. Vi vay, viée ap dung cac bién phap ki thuat dé xir
1y nudc thai sinh hoat 1a viéc lam can thiét nham loai bo cac tac dong ti€u cuc

do.

Khuce Viét Btic — MT1301 Trang 21



Khoéa Luan Tét Nghi¢p

CHUONG 3

PE XUAT, LUA CHON PHUONG AN XU LY NUOC THAI SINH HOAT

VOI LUU LUQNG 200 M’ / NGAY PEM

3.1.Théng s6 tinh toan hé théng xir Iy nwée thai

3.1.1. Nong dd chit 6 nhiém trong nuéc thai [2,3,4,10]

Luu luong nuée thai trung binh gid (v6i Qg = 200m’/ngay dém)

Qs 200
h = — —= 3
QL o o 8,3 (m®/h)
Luu luong nudce thai trung binh giay:
s Q. x 1000 _ 83 x1000
% =""3600 = 3600

=2,3(1/s)

Bang 3.1. Hé s6 khong diéu hoa chung

Hé 50 Luu lwgng nuwéc thai trung binh (I/s)
khéong diéu
hoa chung | 5 10 (20 |50 |100 [300 |500 | 1000 |>5000
K,
Ko o 25 |20 |19 |17 [1,6 |1.55 |15 |1.47 |1.44
Ko o 038 | 045 |05 |0,55 |0.59 |0.62 | 0,66 |0.69 |0.71

Nguon: TCXDVN 51:2008

Theo TCXDVN 51:2008, khi luu luong trung binh ctia nudc thai nhé hon

5 1/s thi lay gia tri K, cta Qg = 5 I/s, tuong duong véi gia tri Ko ma= 2,5 va K,

min= 0,38, vy luu lwong 16n nhat va luu lugng nho nhét 1a:
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Luu luong 16n nhat:

Qlax = Q1 X Komax =83 X 2,5=20,75 (m3/h)

Luu luong nho nhat:

Qr.. = QL x Kymin =83 % 0,38 =3,15 (m3/h)

Chon dbi tuong nudc thai sinh hoat tai khu dan cu A c6 dac tinh dugc

trinh bay trong bang 3.2

Bang 3.2. Dic tinh cua nudce thai sinh hoat tai khu dan cu A

Théng s6 Pon vi Gia tri QEVN
14:2008, cot B

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

SS mg/1 200 100

BOD:s mg/1 250 50

COD mg/1 370 100

NH," (tinh theo N) mg/1 25 10

NOs™ (tinh theo N) mg/1 10 50

Photpho tong mg/1 10 10
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3.1.2. Yéu ciu ddi v6i nwéc thai sau khi xir Iy
o Yéu cau xir Iy @i véi SS:
_ S5, — S5, 200 — 100

X = — X — )
5, 100 200 100 = 50%

SS
Trong d6: - SS, : ham luong chét ran lo ling trong nude thai chua xt 1y, mg/1
- SS, : ham lugng chat ran lo ling trong nudc thai sau xtr 1y, mg/l
o Yéu cau xir Iy di véi BOD
_ BOD{ — BODg 250 — 50

0 =—F—=———x100=85%

BOD x 10
BODY 250

Trong d6: - BOD;s" : ham lugng BODs trong nuéc thai dau vao, mg/l
- BODs" : ham luong BODs trong nudc thai dau ra, mg/l
o Yéu cau xir Iy doi véi COD

cop = E9P» —CODr 100 2370100 00 = 739
~ coD, ~ 370 B

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, lra chon phwong 4n xir Iy nuéc thai sinh hoat

Nudc thai sinh hoat tai cac khu dan cu véi thuong chira nhiéu diu md nén
s& duoc dua qua bé tach dau md dé tach dau md. Pic biét, thanh phan chét 6
nhiém cua nudc thai sinh hoat chil yéu 13 cac chat hitu co, vi tring gdy bénh va ti
1¢ BODs/COD = 0,68 nén phuong phap xur 1y sinh hoc két hop véi khir tring

nudc s€ mang lai hi¢u qua tot.
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Nong d6 chat 6 nhiém hiru co khong qua cao nén phu hop dé xu 1y nude
thai bang phuong phap sinh hoc hiéu khi.

Dua vao tinh chét, thanh ph?m cua nudc thai sinh hoat va yéu cau muc do
can xir ly, em xin dé xuét hai phuong an xir Iy nudc thai. V& co ban thi 2 phuong
an gidng nhau vé cac cong trinh xtr Iy so bo. Piém khac nhau co ban gitta hai
phuong an 1 cong trinh xtr 1y sinh hoc. Phwong an mét 1a xtr Iy sinh hoc bang bé
Aeroten va phuong an hai 1a xir Iy sinh hoc bang bé loc sinh hoc. Sau day 1a so

d6 cong nghé va thuyét minh quy trinh cong nghé cua hai phuong an:
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3.2.1. Phuwong an 1: Phwong phap hiéu khi — Aeroten

Nudc

thai

Song chan rac

} _____ Rac

A

y

Ngin tiép nhan

A

y

N N

Bé tach

dau mo

A

y

Bé dieu hoa

A

y

Bé Aeroten

Bun tuan hoan

A

y

May thdi khi h
(Al, A2) -
:\

,

L

B¢ lang trong

A

y

Clorin —

Bé khr tring

A

y

He¢ thng thoat nudc khu

vuc

San phoi bun

Hinh 3.1. So dd cong nghé xir Iy nudce thai sinh hoat bang phuwong phap Aeroten
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Thuyét minh quy trinh cdéng nghé

- Nudc thai duoc din vao hé thdng xu 1y, sau khi di qua song chin rac
nudc dugc dua qua ngan tiép nhén, sau d6 dén bé tach ddu m& dé thu cac loai
dau m& dong thuc vat, cac loai dau khéc ¢6 trong nudc thai.

- Nuéc thai sau d6 s& duoc din vao bé diéu hoa dé diéu hoa luu lugng va
ndng d6 chat 6 nhidm, nudc thai trong bé didu hoa duoc déo tron lién tuc nhd hé
thdng suc khi nham ngin qua trinh lang cin va giam mui hoi do phan huy ki khi
sinh ra. Ngoai ra trong bé diéu hoa con din ra qua trinh phan hay sinh hoc hiéu
khi nén ciing lam giam dang ké chat 6 nhiém hitu co. Khéng khi dugc cp cho
bé diéu hoa tir mot trong hai may thoi khi Al, A2 chay luan phién (nham ting
tudi tho thiét bi)

- Sau d6 nudc thai s& bom qua bé Aeroten, tai diy dudi tac dung cua céac
vi sinh vat hiéu khi (bun hoat tinh) va oxy khong khi duoc cap lién tuc bang hé
théng may thdi khi (A1, A2), cac chét 6 nhiém hitu co (COD, BOD, N hitu co, P
hitu co) s& bi phan hiy. Pong thoi qua trinh ndy tao ra mot lugng 16n sinh khéi.
Nong d6 oxy hoa tan ludn duy tri & mirc DO > 2 mg/I

- Hon hop bun hoat tinh va nudc thai s& tu chay dén bé ling trong. Bé nay
c6 nhiém vu tach bun hoat tinh ra khoi nudc va 1am trong nudc, sau d6 nude tiép
tuc duoc dua vao bé khir trung.

- Tai day nudc thai dugc cdp dung dich NaOCI dé tiéu diét cac vi sinh vat
va va thanh phan gay bénh con lai trong nude thai nhu Coliform, Ecoli, ... trudc
khi dwoc xa ra ngudn tiép nhan.

- Bun sinh ra trong qua trinh xtr Iy s& dugc bom tuan hoan mot phan vé bé
Aeroten dé duy tri nong d6 sinh khéi tir 2000 — 3000 mgMLSS/1, phan con lai s&
dugc din vao bé chaa bun. Luong bun nén sé& duoc hat dinh ky méi nim mot

N
A

lan.
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3.2.2. Phuwong an 2: Loc sinh hoc

\ 4

Chlorin 4{ Bé khur tring } [ Xe hut bun ]4_ 2

A 4

4 N
Nuocthai Song chanrac ~ |o--_-____ Rac
N\ /
\ 4
( , N
Ngan ti€p nhan
\\§ J ’g
O
A 4 %
( q N ~N :cg
Bé tach dau mo 8
5
. J
Z
\ 4
, X: 117 ( 2 .3 h X 4 s
May thoi khi __,)| Bé diéu hoa Béchiava | _____. ;
(A1,A2) q ) nén bun :
7y i
\4 1 1
( , ] N : - :
Bé loc sinh hoc LB :
1 O !
\ J S |
| S :
\ 4 : = !
( R 1< ) 1 S '
Bé lang trong =~ f--------- 1N :
g J :

He¢ thng thoat nudc khu
vuc

Hinh 3.2. So d6 cong nghé xir Iy nudc thai sinh hoat bang phuong phap loc sinh

hoc
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Thuyét minh quy trinh cdéng nghé

- Nudc thai duoc din vao hé thdng xu 1y, sau khi di qua song chin rac
nudc dugc dua qua ngan tiép nhén, sau d6 dén bé tach ddu m& dé thu cac loai
dau m& dong thuc vat, cac loai dau khéc ¢6 trong nudc thai.

- Nuéc thai sau d6 s& duoc din vao bé diéu hoa dé diéu hoa luu lugng va
ndng d6 chat 6 nhidm, nudc thai trong bé didu hoa duoc déo tron lién tuc nhd hé
thdng suc khi nham ngin qua trinh lang cin va giam mui hoi do phan huy ki khi
sinh ra. Ngoai ra trong bé diéu hoa con dién ra qua trinh phan hay sinh hoc hiéu
khi nén ciing lam giam dang ké chat 6 nhiém hitu co. Khéng khi dugc cp cho
bé diéu hoa tir mot trong hai may thoi khi Al, A2 chay luan phién (nham ting
tudi tho thiét bi).

- Sau d6 nudce thai sé dugc bom qua bé loc sinh hoc. Tai day nudc thai s
duoc tiép xuc vo1 mang sinh hoc & trén bé mit vat liéu va duge lam sach do vi
sinh vat ctia mang phan huy hiéu khi sinh ra CO, va nudc, phan huy ki khi sinh
ra CH, va CO,; lam tré¢ mang ra khoi vat liéu loc, bi nude cudn theo. Trén mat
gid mang la vat liéu loc lai hinh thanh 16p mang mai. Hién tuong nay duoc 1ap di
lap lai nhiéu 1an dan dén sy giam dan ham luong chit hitu co trong nude thai do
bi vi sinh vat str dung 1am chét dinh dudng.

- Hon hop bun hoat tinh va nuée thai sé tu chay dén bé ling trong, bé nay
c6 nhiém vu tach bun hoat tinh ra khoi nudc.

- Sau d6 nudc thai s& dan ra bé khir tring, tai day nude thai duge cip dung
dich Chlorin dé tiéu diét cac vi sinh vét va va thanh ph?m gay bénh con lai trong
nuée thai nhu Coliform, Ecoli,... trudc khi dugc bom ra ngudn tiép nhan.

- Bun sinh ra trong qua trinh xir Iy s& dugc bom tudn hoan mot phan vé bé
loc sinh hoc dé duy tri ndng d6 sinh khéi tir 3000 — 4000 mgMLSS/I, phan con

lai s& duoc dan vao bé chira bun. Luong bun nén s& duoc hut dinh ky mdi nim
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mot 1an. Nudc thai con lai sau khi tach bun s€ dugce lai vao muong dan sau song

chan rac.

- Nuéc thai sau khi xir 1i s& dat Quy chuén k¥ thuat qudc gia vé nudc thai

sinh hoat (QCVN14:2008) cot B.

% So sanh 2 phwong dn

Bang 3.3. So sanh vu nhuoc diém cua hai phuong an

Phwong an 1: Aertoten

Phwong an 2: Loc sinh hoc

Uu diém - Cong suat cao - Tai trong chit 6 nhiém
p . thay d6i ¢ gidi han rong
- Cau tao don gian
trong ngay
- Dé dang xay dung va van hanh )
- It tiéu thu nang lugng
- Dién tich st dung nho hon
Nhuwge - Chi phi van hanh dac biét chi phi | - Ton vat liéu loc do dé gia
diém cho ning lugng syc khi trong dbi | thanh van hanh va quan Iy

cao, khong c6 kha niang thu hoi

nang luong.

- Khong chiu duoc nhiing thay doi

dot ngot vé tai trong hitu co.

cao.

- Khong khi ra khoi bé loc
thuong c6 mui hoi thbi xung
quanh bé loc c¢6 nhiéu rudi

muoi.

- Hiéu sudt qua trinh phu
thudc vao nhiét do khong

khi.
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Can cr vao yéu cau d6i v6i nude thai dau ra, xét thdy ca hai phuong an
trén déu cho hiéu qua xir Iy tot (dat tiéu chan nuéc thai loai B theo QCVN:
14/2008 BTNMT). Tuy nhién hé thdng xir Iy nén uvu tién cho phuong an nao
khong gdy ra nhung tic dong kho chiu cho nguoi dan séng xung quanh va co
dién tich nho. Xét thay phuwong an 1 1a uu diém hon ca.

Vi vay, chon phuong an 1 dé xdy dung hé théng xir Iy nude thai véi cong

suat 200m’/ngay dém cho khu déan cu A.
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CHUONG 4
TINH TOAN MOT SO CONG TRINH PON VI TRONG HE THONG XU
LY NUOC THAI SINH HOAT CONG SUAT 200M*/NGAY PEM

Tinh toan cac cong trinh don vi xir ly nwée thai [1,3,4,8,10]
4.1. Song chin rac (SCR)
Nhiém vu cua song chin rac 1a giu lai cac tap chét, rac thai co6 kich thudc
16n. Pay 1a cong trinh dau tién trong tram xir 1y nude thai.
e Chiéu cao 16p nudc trong muong trudce song chin rc.

h = Qmax _ 575% 1073
vxB, 08x0,13

= 0,055 (m) = 55(mn)

Trong d6: +Q3,,,: Luu luong gidy 16n nhat (m’/s).
05 = Qhax _ 20,75
ma¥ 3600 3600
+v: Van toc nude chay trude SCR, pham vi 0,7 + 1,0( m/s)
chon v= 10,8 (m/s).
+ By : dudng kinh dng dan nudc thai, B, = 0,13 (m).
e S4 khe ho ciia SCR

=5,75x 1073 (m3/s)

_ Qmax XK 575%x1073 x 1,05
T UxXhxb 08x0,055x0,016

= 8,57 (khe)

Chon 7 =9 khe = C6 8 thanh song chin rac
Trong do:
+1: SO khe hé can thiét cia SCR
+Q5, 4, Luu luong gidy 16n nhat (m’/s).

+v : Tdc dd nudce chay qua SCR tr v=0,7 + 1 m/s, chon v = 0,8 (m/s)
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+ b : Khoang cach gitra cac khe hd b =16 + 25 mm, chon b= 16 mm = 0,016
(m).
+ k : Hé s6 tinh dén muc d6 can trd dong chay do hé thdng cao rac cia SCR
co giot, k =1,05.
e Chiéu rong cua song chan rac:
B;=Sx(n-1)+(bxn)
=0,008 x (9-1)+(0,016 x9)
=0,208(m) = 0,21 (m)
Chon chiéu rong cura dat song chin rac B, = 0,21 (m)
Véi + S : La chiéu day ctia mdi thanh song chin , thudng lay S = 0,008 (m).
+ b : Khodng céch gitta cac khe ho b= 16 mm = 0,016 (m).
+n : S6 khe hd. n =9 (khe)
e Kiém tra su lang can & phan mo rong trude SCR, van téc nudce thai trude
SCR (Vi) khong dugc nhé hon 0,4 m/s

Q3ax 575%x1073
V., = = == 0,49
k=B xh _ 0,21x 0,055 (m/s)

Vi =0,49(m/s) > 0.4 (m/s) = thoa man diéu kién lang can

e Ton that ap lyc qua song chan:

2
Umax

h. =& X
s=Ex =

X Ky

Trong do:
+ Vyar - Van tdc cua nudc thai trude song chin rac ung VOl Qumaxs Vimax =
0,8 (m/s)
+ K, : Hé s6 tng véi sy ting ton that do vudng rac ¢ song chan ,
Ki=2=+3,chonK;=3
+ g : gia tdc trong truong, g = 9,81 (m/s°)
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+ &: Trd luc cuc bd cua SCR.

§=pX (5)4/3 X sina = 2,42 X (0’008>4/3 X si n60° = 0,83
b 0,016
Véi: B : Hé s6 phu thudc hinh dang thanh chan, chon thanh chin hinh chir
nhat, p=2,42

o : Goc nghiéng ciia SCR so v6i mit phang

= Ton thét ap luc qua song chan:

2 0 82
hy = & x 29X o g = 0,83 X — o x 3 = 0,08(m)
s 29 2% 9,81

e Chiéu dai phan mé rong trudc SCR:
_ B;—B, 021-013
~ 2xtanp 2 xtam20°

L, =0,11(m)

Trong do :
+ B, : Chiéu rong cua song chin rac, B,=0,21 (m)
+ By : Puong kinh 6ng din nudce thai , B,= 0,13 (m)
+ ¢ : Goc nghiéng chd md rong , chon ¢ = 20°
e Chiéu dai phan mé rong sau SCR:
L, =L; x0,5=0,055(m)
e Chiéu dai cua muong dé lap dit SCR:
L=L,+L,+L
Trong d6 : L, 14 chiéu dai phan muong dit SCR, Ly> 1m (Theo gi4o trinh Xir
1y nude thai, PGS. TS Hoang Hu¢). Chon L= 1m
VayL=0,11+0,055+1 =1,165 (m)
Chon L=1,5m
e Chiéu sdu xay dung cta phan muong dit SCR:

H=h+hy+h,,=0,055+ 0,08 + 0,3 =0,435 (m).
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Trong do:

+ hy, : Chiéu cao bao vé, chon hy, = 0,3

+h, : Ton that ap luc qua SCR, hg= 0,08 (m).

+h : Chiéu cao 16p nuéc trong muong, h =0,055 m

Chon H=0,45m
e Chiéu dai ctia mdi thanh 1a:

H

L, =

sinae  sin60°

= 0,52 (m)

Véi: song chin rac dit nghiéng so véi mit phiang ndm ngang mot goc a = 60°.

Bang 4.1. Tom tat cac thong s thiét ké muong va song chan rac.

STT Tén thong sb Kihiéu | Don vi Gia tri
1 Chiéu dai muong L m 1,5

2 Chiéu rong muong B m 0,21

3 Chiéu sdu muong H m 0,45

4 S6 thanh song chin rac - Thanh 8

5 Goc nghiéng song chin o bo 60

6 Khoang cach gitra cac khe b mm 16

7 Bé day thanh chin S mm 8

8 Chiéu dai thanh song chin L, mm 52
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|
/
i

<+— 0,21m

e SR
A\ 4

1.5m
Hinh 4.1. Hé thong song chin rac

4.2. Ngin tiép nhén:
e Thé tich ciia ngin tiép nhan nudc thai 1a:

) 20,75 x 20 ;
V=Qmaxxt=T=6,9(m)

Trong d6: + Q! ,,,.= 20,75 (m’/h) 14 luu lugng nudc thai 16n nhat gid.
+ t: La thoi gian luu nudc trong bé thuong tir, t = 10 + 60 (phut).
Chon t = 20 (phut).
Dua vao thé tich bé ta chon bé hinh hop chit nhat c¢6 kich thuée:
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— Chiéu cao hitu ich H, = 1,2 m,
— Chiéu cao bao vé bé Hy, = 0,3 m
= Chiéu cao xay dung cta bé thu gom :
H=H,+H,,=12+03=15(m)
e Dién tich cua bé 1a:

PV 69,
“H-15 - o)

— Chon chiéudaibé L=2,5m
— Chon chiéu rong béB=2m
= Thé tich thyc xay dung bé thu gom :
V,=LxBxH=25x2x15=75m)
e Ong dan nuéc thai
— Nudc thai dugc bom sang bé tach dau mé& béng bom chim, v&i van tdc
nuéc chay trong ong 1a v= 1m/s (thuong 1a 1 - 2,5m/s theo TCVN 51-
2008).
— Tiét dién udt cua ong:
Qmax _ 575x 1073
v 1

— Puong kinh dng dan nuée thai:

D 4><F_ 4><5,75><10—3_0085
T rxv 31ax1 - 08(m)

Chon D =85 mm

F= = 5,75 x 1073 (m?)

e (CoOng suat bom nudc thai:

_QuxHxpxg 575x107%x5x 1000 x 9,81
~1000xn 1000 x 0,8

= 0,35(KW)

Trong d6: Qg : Luu luong nudc thai trung binh (m?/s).
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H: Chiéu cao cot 4p (mH,0). Chon H = 5m
p: Khéi lugng riéng cua nude, p = 1000 kg/m’
n: Hiéu suat bom (%), n=10.7 = 0,9 (chon 1 = 0,8)
g: Gia tdc trong truong, g = 9,81 m/s’
Chon bom chim, dugc thiét ké 2 bom c6 céng suit nhu nhau. Cac bom

hoat dong luan phién nhau theo ché do cai dit nhim dam bao tudi tho 1au bén

cua bom.
Bang 4.2. Tom tit cac thong sb thiét ké bé thu gom nudce thai.
STT | Tén thong s6 Ponvi |Ponvi |Gia tri
1 Tho1t gian luu nude t phut 20
2 Chiéu rong B m 2
Kich thuéc ngin .
3 . Chiéu dai L m 2,5
tiép nhan ]
4 Chiéu cao H m 1,5
5 Puong kinh 6ng dan nudc thai D mm 85
6 Cong suat bom nudc thai N kW 0,35

4.3. Bé tach dau m& [3]
Bé tach diu md c6 chuc nang tach so bo dau m& ra khoi nuée thai, tranh
tinh trang bam dinh cic can ban dau md gay tic, nghén thiét bi, duong éng
e Thé tich ctia bé tach dau mé la:

60

Trong d6: + Q1= 8,3 (m’/h) 14 lwu lwong nude thai trung binh gio.

V=0 xt= = 2,76(m?)

+t : La thoi gian luu nude trong bé. Chon t = 20 (phut).
Chon bé hinh hop chir nhat

Chiéu cao hiru ich H,= 1 m
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Chiéu cao xay dung cia bé: H=H, + H,, =1+ 0,3 = 1,3 (m)
Chon chiéu cao xay dung: H = 1,5 (m)

e Dién tich hiru ich cua bé la:

F = K = ﬁ = 2,12(m?)
H 1,3
— Chon chiéu dai bé L =2m
— Chon chiéu rong bé B=1m
e Thé tich xay dung bé:
V=L xBxH=2x1x15=3(m)
e Ong dan nuéc thai
— Nudc thai dugc bom sang bé diéu hoa béng bom chim, v&i van tdc nudce
chay trong 6ng 12 v= 1m/s (thuong 1a 1-2,5m/s theo TCVN 51-2008)
— Tiét dién udt cua dng:
Qmax _ 575x 1073
% 1

- Puong kinh éng dan nudc thai:

D 4><F_ 4><5,75><10—3_0085
T rxv 31ax1 - 08(m)

Chon D = 85 mm

F = = 5,75 x 10~3(m?)

e Cir 1 m’ nudc thai chira 2%o lugng dau m& can phai vot. Vay lugng dau

trung binh can phai vt : 200 x 2%o = 0,4 (m’/ng.d)
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Bang 4.3. Tom tat cac thong so thiét ké bé tach dau mé.

STT Tén thong so Kihiéu |Ponvi |Gia tri
1 Chiéu dai bé L m 2

2 Chiéu rong bé B m 1

3 Chiéu cao xay dung H m 1,5

4 Chiéu cao 16p nuéc H;, m 1

5 Thot gian luu nude t phut 20

6 Puong kinh 6ng dan nudce thai | D mm 85

7 Luong dau can vét - m’/ng.d |04

O

1,5m

Hinh 4.2. So dd bé tach dau m&
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4.4. Bé di¢u hoa
Bé diéu hoa lam nhiém vu diéu hoa luu luong va nong do chat trudc khi
vao cac cong trinh xir 1y sinh hoc. Lam cho céc cong trinh xur Iy sinh hoc lam
viéc 6n dinh hon.
< Kich thudc bé
e Chon thoi gian luu nude trong bé diéu hoa t = 4h (t =4 + 8h)
e Thé tich can thiét ctia bé diéu hoa:
Vy=0Q! xt=83x4=2332(m%
Trong d6: QY : Luu lugng nudc thai trung binh gid (m*/h)
Chiéu cao hiru ich H,=2 m
Chiéu cao bao vé Hy, = 0,5
Chiéu cao xay dung cia bé: H = H, + H,, =2+ 0,5 =2,5 (m)
e Dién tich hitu ich cua bé 1a:

SV 392 1308 (m?
“H 25 180

— Chon chiéu dai bé L=4,5m
— Chon chiéu rong béB=3m

e Thé tich xay dung bé:

V,=LxBxH=45x3x25=3375(m)
% H¢ thong phan phoi khi
e Luong khi nén can cho bé diéu hoa la:
Qx = Vy x Vi, = 33,2 x 0,015 = 0,498 (m3/phut) = 8,3 (I/s)
Trong do :

+ Vy :Téc d6 khi nén, V= 0,01 + 0,015(m’/m’.pht).
Chon Vi = 0,015 (m’/m’.phut)
+ Vg : Thé tich can thiét ctua bé diéu hoa, V4= 33,2 (m’)
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e Chon hé théng phan phdi khi bang dng nhwa PVC duc 16, hé thong goém 1
6ng chinh va cac 6ng nhanh. Khoang cach giita cac 6ng nhanh 14 0,5 m, cac
ong cach tudng 0,2 m. Vay sd 6ng nhanh khuéch tan khi 1a:

B—2x0,2 4—-2x%0,2

o5 T o5

Chon n = 8 ng
Chon dudng kinh 6ng chinh thiét bi suc khi: D, = 30mm = 0,03m

n= + 1 = 8,2 (6ng)

e Tiét dién ong chinh:
mxD? 3,140,032
fe= = = 7,065 x 10~*(m?)
4 4
e Van toc khi trong 6ng chinh:

_Qr_ 83x107°

=—= = 11,75
V= T T 0esx 10+ 175 (m/9)
e Luu luong khi trong dng nhanh:
Q. 83
= —=—=1
Gn =5 =="=138 (U/s)

Chon duong kinh éng nhanh: D, =20mm = 0,02 m
e Tiét dién 6ng nhanh
X D2 3,14 x 0,022
fo= = = 3,14 x 10~*(m?)
4 4
e Van toc khi trong 6ng nhanh:
_Qr 83X 1073
VT T 314x 104

= 26,43 (m/s)

Trén cc ong nhanh cé bo tri cac 16 duc duong kinh 18: d = 3mm
Khoang cach gitra cac 16: L = 30 = 60 (mm), chon L = 40mm
Céc 6ng bd tri theo phuong ngang bé trén cac gia d& co6 do cao 0,1m so

voi day bé.
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e Ap luc can thiét ciia may thoi khi la:
Hi=hi+h.+hy+H=05+04+25 =34 mH,0) =0,33at (1 mH,O = 0.1
at)
Trong d6: h;: Ton thit qua thiét bi phan phdi khi, hy < 0,5m.Chon h; =0,5 (m).
h, : Ton that cuc b cua dng phan phdi khi
hg: Ton thét ap luc do ma sat doc theo chiéu dai duong dng dan.
Ton thét he + hy < 0,4m. Chon h, + hy = 0,4m
H : Chiéu cao bé diéu hoa, H=2,5 (m).
e (Cong suat cia may nén khi:

p _ GXRXTy _ <P2)°'283 .
mT297xnxe |\P

Trong do6: - G: trong lugng dong khong khi (kg/s)

p25°C = 1,293 x _275 1,185(kg/m?)
& ’ 273+25

s50c _ 0,498 -3
G=Qk><pk =WX 1,185 =98 x 10 (kg/S)

- R: hing s6 khi, R = 8,314 kJ/kmol °K
- T;: Nhiét d6 khong khi dau vao, T, = 298 °K
-29.7 12 hé sb chuyén doi

St N TS ST K = 1,395 dbi véi khong khi
-n= T 1395 ) K=1, 01 vo1 khong khi)

- ¢ : Hiéu suat may nén khi, chone =0.8 (e =0,7 = 0,9)
- P1:1 at; PzZHk + 1:1,33 (at) .
1,33

9,8x 1073 x 8,314 x 298 ( )0'283 Az o3
= X —_— — =
m 29,7 X 0,283 % 0,8 1 3 (kW)

-
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e Ong dan nuéc thai
— Nudc thai dugc bom sang bé Aeroten bang bom chim, véi van téc nudc
chay trong dng 1a v=1m/s

— DPuong kinh dng dan nuée thai:

D 4><be_ 4% 8,3 — 0,054
= ixv ~ |314x1x3600  20>* (M)

Chon D =55 mm

e (Cong suat bom nudc thai:
_QxHxpxg 575x107%x5x 1000 x 9,81
~1000xn 1000 x 0,8

Trong d6:  Q°w: Luu lugng nude thai trung binh (m’/s).

= 0,35(KW)

H: Chiéu cao cot 4p (mH,0). Chon H = 5m

p: Khéi luong riéng cua nude, p = 1000 kg/m’

n: Hiéu suat bom (%), n = 0.7 + 0,9 (chon = 0,8)
g: Gia tdc trong truong, g = 9,81 m/s’

Chon bom chim, dugc thiét ké 2 bom co cong suét nhu nhau. Trong d6 mot
bom hoat dong voi cong suét tdi da cua hé thdng xir 1y, bom con lai dé du phong.
Céac bom hoat dong luan phién nhau theo ché d6 cai dit nham dam bao tudi tho
lau bén ctia bom.

> Higu qud xiv Iy sau bé diéu hoa [8]

Ham luong chét ran lo lung (SS), BODs va COD cua nudc thai khi qua
bé diéu hoa déu giam 10%
L'ss =200 x (100 — 10)% = 180 (mg/l)
L'5ops =250 x (100 — 10)% = 225 (mg/1)
L'cop =370 x (100 — 10)% = 333 (mg/l)



Bang 4.4. Tom tit cac thong sb thiét ké bé diéu hoa.

Khoéa Luan Tét Nghi¢p

STT | Tén thong s Kihiéu |Ponvi |Giatri

1 Tho1t gian luu nude t gio 4

2 Chiéu rong B m 3

3 |Kich thude b¢ Chidu dai L m 45
diéu hoa ‘

4 Chiéu cao H m 2.5

5 Sb 6ng nhanh phan phoi khi n ong 8

6 Puong kinh 6ng dan khi chinh D. mm 30

7 Puong kinh 6ng dan khi nhanh D, mm 20

8 Puong kinh 6ng dan nudc thai D mm 55

9 Pudng kinh 16 khi d mm 3

10 | Khoang cach giita céac 16 khi L mm 40

11 | Cong suat may thoi khi P, kW 0,3

12 | Cong suat bom N kW 0,35

13 | Bom nudc thai cai 2
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R e e it |

Hinh 4.3. So dd bé diéu hoa

Bé diéu hoa duoc cung cip khong khi tir may thoi khi AB1,2 theo hé
théng phan phdi khi AB déu duoc dit ¢ sat ddy bé. Khong khi duoc cung cap
nhim x40 tron, tranh hién twong phan huy ki khi tai bé nay, dong thoi can bing
6n dinh ndng d6 va tinh chat nude thai, nham on dinh pH, tao diéu kién thuan loi
cho qua trinh xir 1y hiéu khi. Sau d6 nuéc thai tir Bé diéu hoa theo dudong bng
P1,2 duogc thiét ké co dong chay nguogc di tir dudi 1én nhd chay qua bé Aeroten.
4.5 Bé Aeroten

Bé Aeroten c6 nhiém vu loai bo céc hop chit hiru co hoa tan c6 kha nang
phan huy sinh hoc nho qua trinh vi sinh vat lo limg hiéu khi

% Cdc thong so tinh todn:
- Luu lugng nudce thai trung binh: Qg = 200 (m’/ng.d)
- Céc thong sb nude thai dau vao: BODs = 225 (mg/l).
COD =333 (mg/l).
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SS = 180 (mg/l).

- Yéu cau chat lugng nudce thai sau xtr Iy:  BODs = 50 (mg/l).

COD = 100 (mg/1).

SS =100 (mg/1).
- Nhiét d6 ctia nuéc thi t = 25°C.
- Chon bé Aeroten kiéu khuéy tron hoan toan
- Luong 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 tudn hoan: Xy, = 10.000 mg/1
- Thoi gian luu bun trong hé théng: 6, = 0,75 + 15 ngay, chon 0, = 10 ngay
- Hé sb san luong bun: Y = 0,4 + 0,8 mgVSS/mg BODs. Chon Y = 0,6
mgVSS/mgBODs,
- Hé s6 phan hay noi bao: Ky = 0,06 ngay
- B0 tro cua bun hoat tinh: Z = 0,3
- Ti I¢ BODs c6 trong nudce thai va bun hoat tinh, F/M : 0,2 + 1 (kg/kg.ngay).
- Hiéu qua xur 1y BOD:s :
So—S 225-50

So 225

El = = 77,78%

- Hiéu qua xu 1y COD :
_ COD,—COD, 333-100
= cop, = 333

< Tinh toan thiét ké:

= 69,97%

e Thé tich bé Aeroten dugc xac dinh theo cong thirc:

QXY X6 %x(S—S) 200x0,6x10x (225 —50)
- Xx(1+Ky;x6,)  2500x(1+0,06x10)

= 52,5(m?)
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Trong d6: - 0.: Thoi gian luu bun, chon 6. = 10 (ngay).

- Q: Luu luong trung binh ngay, Q = 200 m’/ngay dém.
- Y: Hé sb san lugng bun, chon Y = 0,6 mgVSS/mgBOD;s
- S,: BOD;s ctia nuGe thai dan vao bé Aeroten, S, = 225 mg/l
- S: BOD:s ctia nude thai dan ra khoi bé Aeroten, S = 50 mg/l.
- X: Nong d6 chét lo limg d& bay hoi trong hdn hop bun hoat tinh,
X =2500 mg/l.
- K¢: Hé s6 phan hay noi bao, Ky = 0,06 ngay™

e Chiéu cao hitu ich H, =2 m

e Chiéu cao xay dung ctabé: H=H, + H,, =2 + 0,5 = 2,5(m)

e Dién tich hiru ich cua bé la:

F—V—52‘5—2625 2
“H 2 7 (m?)
e Chon chiéu rong béB=4m

L F 26725
e Chiéudaibé:L=—=——=6,5(m)

B 4

. V  52,5x24 ,

e Thoi gian luu nuéc: t = — = o0 6,3 (gi0)

e Tbc do ting trudng cua bun:
v Y B 0,6
PT14K;4+6, 1+0,06x10

= 0,375

Trong do6: - 0.: Thoi gian luu bun, chon 6. = 10 (ngay).
- Y: Hé s6 san luong bun, chon Y = 0,6 mgVSS/mgBODs.
- Ky Hé s6 phan huy ndi bao, Ky = 0,06 ngély'1
e Luong sinh khoi gia ting mdi ngay tinh theo MLVSS:
Pi=Yp x Q(S = Sp)
= 0,375 x 200 x (225 —50)10° = 13,125 (kg/ngay)
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e Luong bun x4 ra trong 1 ngay.
Twr cong thuec:
VxX VxX—-Q,%xX, X0,
= e QW =
QWXXW+Q€XX€ XWXQC
Trong d6: -V: Thé tich bé Aeroten, V = 52,5 (m’).

Oc

- 0.: Thoi gian luu bun, chon 4. = 10 (ngay).
- X: Nong do chét ran bay hoi trong hdn hop bun hoat tinh & bé
Aeroten, X = 2500 (mg/1)
- X,,: Nong d6 chat rin bay hoi trong bun thai
Xw=(1-0,3) x 10000 = 7000 (mg/1)
- X,: Nong d6 VSS trong SS ra khoi bé ling.
Xe. =0,7 x 50 = 35 mg/l. (0,7 1a ti I¢ can bay hoi trong téng s6 cin
hitu co)
- Q.: Luu luong nudc thai vao hé théng. Q. =200 (m’/ng.d)
Tt d6 tinh dugce luu lugng bun thai:

VXX —=Q¢ XX, X0, 52,5x2500—-200x35x10
W X, X 0, B 7000 x 10

= 0,875 (m3/ngay)

e Xac dinh lugng bun tuan hoan:

Q Q+ch ‘ L4 | Qra
Aeroten > ang

\ 4

Xo > i trong Xra
Qun |
Xin Xth Qb
v
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Can bang vt chat cho bé Aeroten: OxX,+Q,xX, =(Q+0,)xX
Trong do:
Q: Luu luong nudce thai.
Qu: Luu lugng bun hoat tinh tuan hoan.
Xo: Nong d6 VSS trong nude thai dan vao bé Aeroten (mg/l).
X: Nong d6 VSS & bé Aeroten, X = 3000 (mg/1).
Xu: Nong do VSS trong bun tuan hoan X, = 7000 (mg/1)
Chia 2 vé ctia phuong trinh nay cho Q va dit ti s6 o = Qu/Q (a dugc goi 1a ti sd
tuan hoan), ta dugc: ax X, =X +aX

X 3000 _
X, —X 70003000

b

Hay:

= Luu luong bun tuan hoan:
Qu= 0 x Q=0,75 x 200 = 150 (m’/ngay)
e Luong oxy can thiét cung cap cho bé Aeroten:

Q% (Sy—25) 200 x (225 — 50)
Co = —1,42P, =
0o 1000f e 1000 x 0,6

= 46,26 (kg0,/ngay)
Trong d6: - f: Hé sd chuyén d6i BODs sang BOD,,
- 1,42: Hé s6 chuyén dbi tir té bao sang COD

— 1,42 x 8,505

e Luong oxy can thiét trong diéu kién thyc té:

Csro ) y 1 1
BCsro — Cq) " 1,0240-20) " ¢

Trong d6: - Cyo: Nong do oxy bdo hoa trong nudce sach & 20°C

Cyo = 9,08 mg/l

0C, = 0(:0<

- C4: Nong d6 oxy duy tri trong cong trinh xtr Iy nude

Cq=1,5+2 (mg/l), chon Cy =2 mg/l
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- B: Hé s6 diéu chinh stc cang bé mat theo ham luong mudi, dbi voi
nudc thai thuong lay =1

- a: Hé s diéu chinh luong oxy ngdm vao trong nudc thai do anh
huéng cua ham luong cdn, cac chit bé mit, loai thiét bi 1am thoang,
hinh déng kich thuéc bé, a = 0,6 = 2,4. Chon a.= 0,7

- T: Nhiét d0 nudc thai, T = 25°C

9.08 1 1
= = 46,26 X X X =7401(k 3
0C, = 46, (9,08 — 2) 1,02425-20 © 0 7 01(kg/ngay)

e Luong khong khi can thiét:

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

— Dién tich bé mat 0,02 m*

— Luu luong riéng phan phdi cia dia Q = 150 - 200 1/phit.
— Chon Q =200 1/phut

_ocy

Qe =757 %f
Trong d6: - OU: cong suat hoa tan oxy vao nudc thai cua thiét bj phan phdi khi
OU=0, xh=7x1,5=10,5 (g0,/m’)
Vé6i O,: Phu thudc vao hé thong phan phdi khi, O, = 7 gO»/m’.m
h: B0 sau ngap nudc cua thiét bi phan phéi khi, chonh=1,5m
- £+ Heé s6 an toan, thudng lay = 1,5+ 2, chon =2

74,01
” T To5x10
e Luong dia thoi khi trong bé Aeroten
Q, 14097,1x 103
0 200x24x60
Chon n =49 dia

X 2 =14097,1 (m3/ngay)

= 48,94 (dia)
e Ap luc can thiét ciia may thoi khi la:
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Hi=h+h.+h;+H=05+04+25=34mH,0) = 0,33atm

(Co latm = 10,33 mH,0)

Trong d6: h;: Ton thit qua thiét bi phan phdi khi, hy < 0,5m.Chon h; =0,5 (m).
h, : Ton thit cuc bd cua dng phan phdi khi
hg: Ton thét ap luc do ma sat doc theo chiéu dai duong éng 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:

p _ GXRXTy _ <P2)°'283 )
mT297xnxe |\P

Trong do6: - G: trong luong dong khong khi (kg/s)
14097,1
24 x 3600

- R: hang s6 khi, R = 8,314 kJ/kmol °K
- T;: Nhiét d6 khong khi dau vao, T, = 298 °K
- 29,7 1a hé s6 chuyén doi

_K-1 1,395-1

- = =0,283 = 51 v khod ‘
n < 1395 (K =1,395 do6i voi khong khi)

G = Qk X Pkhi = X 1,3 = 0,212(kg/5)

- e : Hiéu suat may nén khi, chone =0,8 (e=0,7+0,9)
-P1: 1 at; P2:Hk+ 120,33 +1= 1,33 (at) .

p _0212x8314x298 133 0,283 1o
- = . _
™ 29,7%0,283 % 0,8 ( 1 ) S(kW)
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e Ong dan khi
— Van tdc khi trong 6ng dan chinh 13 v=15m/s
— Luu luong khi can cung cip, Qy = 14097.1 m’/ ngay
— Puong kinh dng dan khi chinh:

4% Q, 4 % 14097,1
D= — = 0,117(m)

T XUV 3,14 x 15 x 24 x 3600

Chon D =120 mm
— Tu 6ng dan chinh ta phan 1am 8 ong nhanh cung cap khi cho bé, luu
luong khi qua mdi dng nhanh 1a:

Q140971
Qk = s~ g

— Van tdc khi trong 6ng dan nhanh 1a v = 15m/s
— Puong kinh 6ng dan khi nhanh:

Lo Jaxa 4% 176213 oo
= |mxv = [31ax15x24x3600  04m)

— Chond =40 mm

= 1762,13 (m3/ngay)

e Dudng kinh 6ng dan bun tuan hoan:
— Chon van tdc bun trong dng dan 1a v=1 m/s

— Luu luong bun tuan hoan, Qy, = 150 m’/ ngay

4 X 4 x 150
D, = J Qen _ J = 0,048(m)

TXUV 3,14 X1 X 24 x 3600

— Chon Dy, =50 mm

Khuc Viét Btic — MT1301 Trang 53



Khoéa Luan Tét Nghi¢p

Bang 4.5. Tom tit cac thong sd thiét ké bé Aeroten.

STT Tén thong so Kihiéu | Ponvi | Gia tri
1 Thot gian luu nude t gio 6,3
2 Chiéu rong B m 4

Kich thuée bé ‘
3 Chiéu dai L m 6,5
Aeroten
4 Chiéu cao H m 2.5
5 Puong khinh éng din khi chinh D mm 120
6 Puong khinh 6ng din khi nhanh d mm 40
7 Puong kinh 6ng dan bun tuan hoan D, mm 50
8 Cong suat may thoi khi P kW 6,5
9 Luong bun thai ra trong 1 ngay Qw m’ 0,875
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Khi nén Khi tuan hoan

A

vy I Dongra
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Bun tuan hoan
------------------------------------------------- 1 Bun du
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T

®
1 o x
T T U
QDR D
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Bun tuan hoan

Bun du
Hinh 4.4. So ¢6 mat bang bé Aeroten khuay tron hoan toan
4.6. Bé ling trong
Bun sinh ra tir bé Aeroten va céc chat lo limg sé& bi lang ¢ bé lang II. Bun
hoat tinh s& duoc tuan hoan trd lai bé Aeroten dé gilr néng dd bun trong bé

Aeroten & mirc On dinh.
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e Dién tich ctia bé ling II

CQEx(I+a)xX 83x(1+0,7)x 2500
B Xen XV, B 10000 x 0,34

F = 10,37 (m?)

Trong do:

— Q" Luu luong nudc thai trung binh theo gio, Q" = 8,3 (m’/h)
— X: Nong d6 bun hoat tinh trong bé Aeroten, X = 2500 (mg/1)
— X Né)ng do bun trong dong tuan hoan, X4, = 10000 (mg/1)
— o: Hé s6 tuan hoan, a = 0,7
— vi: Tdc do cua bé mit phan chia tng véi n6ng do C.

v, = Vo X o~ KxC x107°
Vo1i: V=7 m/s

Cr: Né)ng dd cdn tai mat cat L (bé mat phan chia)

X,, 10000

€, =~ =—— =5000(mg /1)

K = 600, cin chi sb thé tich 50 < SVI <150

v, =7 X @ —600X5000x107° _ 0,34(m/h)

e Xay dung bé ling hinh tron, dudng kinh bé:

4xF  |4x1037
D=\/ =j = 3,63 (m)

s 3,14

e DPuodng kinh budng phan phdi trung tam:
d=20%D =0,2 x 3,63 =0,726 (m)
e Dién tich budng phan phdi trung tim:

3,14 x 0,726
4

f=nxr?= = 0,41 (m?)
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e Dién tich bé ling ké ca budng phan phdi trung tam:
F,=F+f=1037+041=10,78 (m’)

e Tai trong thuy luc:

a= e_20 _ 19,2(m3/m?%.ngay)
F 10,37
e Vian tdc di 1én cua dong nude trong bé:
vl B2 osmm
24 24

e Xac dinh chiéu cao ciia bé lang.
Chon chiéu cao hiru ich ctia bé ling h;=1m
Chiéu cao 16p bun léng h,=0,5m
Chiéu cao bao vé h,, = 0,5m
Viy chiéu cao xay dung bé ling II 1a:
H=h;+hy +hy,=1+0,5+0,5=2 (m)

e Thé tich vung ling:
i 3,14
vV, = Z(DZ —d*)h, = T(3'632 —0,736%) x 1 =9,91(m3)

Chon V; = 10 (m’)
e Mang thu nudc c6 dudng kinh bang 0,8 1an duong kinh bé
Dining = 0,8 % 3,63 = 2,96 (m), chon D40, = 3 m
e Chiéu dai mang thu nudc
Lining = T X Diang = 3,14 X 3 = 9,42 (m), chon Ly = 9,5 m
e Chon chiéu cao mang thu nudc: hygne = 0,5 (m)
e Maing bé tong cdt thép, day 100mm, c6 ldp thém mang ring cua thép tim
khong gi ¢6 dang chir V, goc 90°
e Ong dan bun
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4 X Qy 4 x 150,875
D, = = 0,047(m)

24%x3600 X v X7 24 x 3600 x 1 x 3,14

Chon 6ng nhya PVC c6 duong kinh D, = 50 mm
Trong do:
— Qp: Luu luong bun
Qy = Qu + Qu = 0,875 + 150 = 150,875 (m’/ngay)
—  Chon van tdc bun chay trong ong, v =1 m/s
e (Cong suat bom bun tuan hoan:

QunXHXxpxg 1,736 x107° x 5 x 1008 x 9,81
1000 xn 1000 x 0,8

= 0,107(KW)

Trong d6: - Qu: Luu lwong bun tun hoan

Qu = 150 (m’/ngay) = 1,736x107 (m’/s).
- H: Chiéu cao cot ap (mH,0). Chon H = 5m
- p: Khéi luong riéng caa bun, p = 1008 kg/m’
- 1: Hiéu suit bom (%), n=10.7 = 0,9 (chon 1 = 0,8)
- g: Gia tdc trong truong, g = 9,81 m/s’
Bang 4.6. Tom tat cac thong s thiét ké bé ling trong.

STT | Tén thong s Kihiéu |Ponvi |Giatri
1 Puong kinh bé D m 3,63

2 Chiéu cao bé H m 2

3 Chiéu dai mang thu nudc Linéng m 9,5

4 Puong kinh mang thu nudc D imang m 3

5 Cong suit bom N kW 0,107
6 Puong kinh éng dan bun D, mm 50
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| | | Msng thu vdng néi

2m

| !
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Hinh 4.5. Bé ling dung dang ly tim
4.7. Bé tiép xuc khir trung

C6 chtrc nang loai bo vi khuan trong nude thai. O day ta sir dung hoa chat

Clo dé khir tring nudc thai.

e Thé tich bé tiép xtic khir tring
V=Q" xt=38,3x0,5=4,15 (m’)
Trong do:
— t: thoi gian tiép xtic Clo véi nude thai, chon t = 30 phit = 0,5 gio
— Q"p: Iuu luong nude thai trung binh theo gid.
e Chon bé hinh chit nhat

Chon chiéu cao bé: H=1,5m
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\ . V 4,15
Dién tich bé mat bé: F = g 15 2,7(m2)

Chon kich thuéc bé: Lx Bx H=2,7m x Im x 1,5m.
Luogng Clo can thiét dé khir tring nudc thai:
m=ax Q" =3x10" x 8,3=24,9x10 (kg/h)
Trong do:
— Q"4: luu lwong nuée thai trung binh theo gid.
— a: lidu lugng Clo hoat tinh trong nudc thai sau khi d3 qua xur 1y sinh
hoc hoan toan, a = 3 mg/l = 3x10 kg/m’
Luong Clo dung trong 1 ngay:
m = 24,9x10 x 24 =0,5976 (kg/ngay)
Luong Clo dung trong 1 tuan:
m, = 0,5976 x 7=4,172 (kg/thang)
Luong Clo dung trong 1 thang:
my, = 0,5976 x 30 = 17,928 (kg/thang)
Vi luong luong clo dung trong 1 thang 14 kha 16n, khién cho thé tich bon
chtra Clo ciing 16n theo, gay ton dién tich nén chi chon xay bdn chua co
sttc chira Clo dung cho 1 tudn. Vay thé tich bon chira Clo dung cho 1 tuan
la:
pom_ 4,172

p 147 = 28(m’)

Vi p = 1,47 kg/m’: trong lugng riéng cua Clo

Chon thé tich bon chtra Clo 1a: V=3 m’
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Bang 4.7. Tom tit cac thong sb thiét ké bé khir trung.

STT | Tén thong s6 Kihiéu |Ponvi |Giatri
| Chiéu rong B m 1

2 | Kich thuéc bé Chiéu dai L m 2,7

3 Chiéu cao H m 1,5

4 Luong clo tiéu thy m kg/ngay |0,5976
5 Thé tich bdn chia Clo A% m’ 3

O~<— Thié€t bi khufy

Nud'c tha i ——
dduvio Y

Bud ng ti€p xiic
Chlorine

Thiét bi khuéch
tan Chlorine
|

- < R
Nudc thdi —— P .
a&duvao - ytrga _1: /, ¥ !, *

Nud'c thdi
dfurz
A N, —

—~—
|

Hinh 4.6. Bé khr tring
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4.8. Bé nén bun
C6 chire nang 1am giam d6 4m cua bun hoat tinh du bang cach nén co hoc
dé dat d6 am thich hop (95 + 97%) phuc vu cho qua trinh xtr Iy bun phia sau.
Chon thoi gian luu bun: t = 2 ngay
e Thé tich hitu ich cta bé nén bun:
V=txQ,=2x0.875=1,75 (m’)
Véi Q,: lwong bun x4 ra trong 1 ngay, Q,, = 0,875 (m’/ngay)
e Chon bé hinh chit nhat, day c6 d6 doc 45% dé thao bun
Chon dién tich bé mit ciia bé: L x B=1,8m x Im
Tir d6 suy ra chiéu cao hiru ich ciia bé 1a: h; = 1m.
Chiéu cao bao vé: hy, = 0,3 m
Chiéu cao tinh theo d6 dbc day bé:
_ 0,875
¢ 2
Chiéu cao xay dyng bé nén bun: Hyg =1+ 0,3+ 0,19 = 1,49 (m)
Chon : Hyg = 1,5 (m)

X 0,45 = 0,19 (m)

e Khbi lugng bun kho sinh ra mdi ngay:
M =S xQy x2% = 1,005 % 0,875 x 2%
=179 x 10° (tin/ngay) = 17.9 (kg/ngay)
Trong do:
- Qy: Luong bun xa ra trong 1 ngay, Q,, = 0,875 (m’/ngay)
- S: Ty trong cin, S = 1,005 (tdn/ ngay)
- 2%: Nong d6 bun sau khi ép
e Duong kinh éng dan bun

Chon van tdc chay trong 6ng din bun v = 0,01 (m/s)
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4%0Q, 4% 0,875
D= = = 0,035(m)

T XUV 3,14 x 0,01 x 24 x 3600

Chon D =35 mm

Bang 4.8. Tom tat cac thong s thiét ké bé nén bun.

STT Tén thong sb Kihiéu | Ponvi | Gia tri
1 Chiéu rong B m 1
2 Kich thudc bé Chiéu dai L m 1,8
3 Chiéu cao Hyq m 1,5
4 Puong kinh ong dan bun D mm 35
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CHUONG 5

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 [2,3]

a. Chi phi xay dung :

Bang 4.9. Du toan chi phi xay dung

STT | Hang muc cong trinh Thé tich | Pon gia Thanh tién
(m*) (VND) (VND)

1 Ngin tiép nhan 7,5 2.200.000 16.500.000
2 Bé tach dau m& 3 2.200.000 6.600.000

3 Bé diéu hoa 33,75 2.200.000 74.250.000
4 Bé Aeroten 65 2.200.000 143.000.000
5 Bé lang trong 20,74 2.200.000 45.620.000
6 Bé tiép xuc khur tring 4,05 2.200.000 8.900.000

7 Bé nén bun 2,7 2.200.000 5.900.000
Tong 300.700.000
VAT (10%) 30.070.000
Tong cong 330.770.000
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b. Phin chi phi thiét bi

Bang 4.10. Du toan chi phi trang thiét bi

. A So Pon gia Thanh tién
STT | Tén thiét bi lwgng | (VND) (VND)
1 Song chan rac 1 2.000.000 | 2.000.000
) Ngin tiép nhén:
- Bom chim (0,35 kW) 2 10.000.000 | 20.000.000
Bé tach dau md:
; - Hé thong thanh gat 1 3.000.000 | 3.000.000
- Motor gat 1 6.000.000 | 6.000.000
- Mang thu dau m& 1 2.000.000 | 2.000.000
B¢ diéu hoa:
4 - May nén khi (0,45 kW) 2 15.000.000 | 30.000.000
- Bom chim (0,14 kW) 2 6.500.000 | 13.000.000
Bé Aeroten:
5 - May nén khi (6,5 kW) 2 25.000.000 | 50.000.000
- Pia phan phbi khi 27 350.000 9.450.000
B¢ lang trong:
6 - Bom bun tuan hoan (0,107kW) |2 3.000.000 | 6.000.000
- Méang rang cua 1 500.000 500.000
Bé khur tring:
7 - B6n chira Clo 1 550.000 550.000
- BO dinh luong hoa chat 1 14.500.000 | 14.500.000
8 Hé thong dién, tu diéu khién 1 20.000.000 | 20.000.000
H¢ thong van, duong o6ng dan,
9 cde thiét bi phu kién khiic 1 50.000.000 | 50.000.000
Tong 227.000.000
VAT (10%) 22.700.000
Tong cong 249.700.000
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Téng kinh phi dau tu qua cac hang muyc cong trinh:
330.770.000 + 249.700.000 = 580.470.000 (ddng)

Chi phi xay dung co ban dugc khiu hao 20 nim va chi phi thiét bi may moc

khau hao trong 10 nam. Vay téng chi phi dau tu cho 1 nam la:

330.770.000  249.700.000 .
Z 1nam = = 41.508.500 (VND /nam)

20 * 10
Chi phi dau tu x4y dung hé théng xir Iy cho 1 m’ nudc thai 1a:

580.47 0000
200

=2.902.350 (VND/m’)

5.2. Chi phi quén ly va van hanh
a. Chi phi cong nhan

Bang 4.11. Dy toan chi phi nhan cong

STT | Nhan cong S6 lwong Mirc Irong Lwong nim
(VND/thang) | (VND/nam)
1 Cén b0 ky thuat 1 5.000.000 60.000.000
2 Cong nhan van hanh 1 3.000.000 36.000.000
Tong 96.000.000
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phi str dung dién niang

Bang 4.12. Dy toan chi phi sir dung di¢n nang

. S6 |Giv |Céng |Dién
STT | Thiét bi 50 hoat |hoat |suit nang tiéu
lugng
dong | dong | (kW/h) | thu (kW)
1 Bom chim ngin tiép |2 1 20 035 |7
nhan
2 May nén khi bé dicu |2 1 24 0,45 10,8
hoa
3 Bom chim bé diéu hoa |2 1 20 0,14 2,8
4 May nén khi bé 2 1 24 6,5 156
Aeroten
5 Bom bun tuan hoan 2 1 6 0,107 | 0,64
Tong 177,24
Pon gia cap dién cho san xuét hién nay: 1389 VND/kWh
Thanh tién (VND) 246.186

Chi phi dién nang trong 1 nam: 246.186 x 365 = 89.858.021 (VND)

c. Chi

Luong clorua st dung trong 1 nam: 0,597 kg/ngay = 217,9 (kg/nam).
Gia thanh 1 kg Clo: 18.000 VND

phi héa chit.

Chi phi hoa chét dung cho 1 ndm: 217,9 x 18.000 = 3.922.300 (VND).

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

96.000.000 + 89.858.021 +3.922.300 = 189.780.321 (VND)

% Gia thanh xr 1y 1 m’ nudc thai:
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KET LUAN

Nudc thai sinh hoat tai cac khu dan cu c¢6 dac tinh chu yéu 1a céc chét hitu

co dé phan huy sinh hoc (COD = 210 + 740 mg/l; BODs = 100 + 350 mg/l; SS =

100 = 350 mg/l). Do d6 ap dung phuong phap xir Iy sinh hoc hiéu khi Aeroten

két hop cac phuong phéap co hoc 1a phuong an phit hop va wu diém hon ca.

Qua qua trinh thuc hién tinh toan thiét ké hé thong xu 1y nudc thai sinh

hoat cong suat 200m’/ngay dém, thi cac cong trinh don vi dugc thiét ké nhu sau:

1.

Pé tai da thuc hién tinh toan thong sd cic cong trinh cia hé thong xir Iy

nudc thai

Luu luong trung binh ngay: Qg =200 m’

Song chin rac: Co dang hinh hdp chir nhat, chiéu dai muong L = 1,5m;
chiéu rong muwong B = 0,21m; chiéu siu muong H = 0,45m; 8 thanh chin
rac.

Ngin tiép nhan: Hinh hop chit nhat ¢6 chiéu dai bé L = 2,5m; chiéu rong
bé B = 2m; chiéu sau bé H = 1,5m; thé tich V,= 7,5 m’

Bé tach dau md: Chiéu dai bé L = 2m; chiéu rong bé B = Im; chiéu sau bé
H = 1,5m; thé tich V,=3 m’

Bé diéu hoa: Hinh hop chit nhat c¢6 chiéu dai bé L = 4,5m; chiéu rong bé B
= 3m; chiéu sau bé H = 2,5m; thé tich V,=33,75 m’

Bé Aeroten: Chiéu dai bé L = 6,5m; chiéu rong bé B = 4m; chiéu siu bé H
=2,5m; thé tich V,= 65 m’

Bé lang trong: Hinh try tron ¢ chiéu cao bé H = 2m; duong kinh bé D =

3,63 m; thé tich V,=20,74 m’
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e B¢ khir trung: Hinh hop chit nhat ¢ chiéu dai bé L = 2,7m; chiéu rong bé
B = Im; chiéu sau bé H = 1,5m; thé tich V, = 4,05 m’
e Bé nén bun: Hinh hdp chit nhat c6 chiéu dai bé L = 1,8m; chiéu rong bé B

= Im; chiéu siu bé H = 1,5m; thé tich V,=2,7 m’

Nudc thai sinh hoat sau khi qua hé théng xur 1y dat QCVN14:2008 cot B
vé6i cac thong s6 dau ra: COD =100 (mg/1)
BODs = 50 (mg/1)
SS =100 (mg/1)
Ung voi hiéu qua xirly: ~ COD =73%
BODs = 85%
SS =50%

2. Tong chi phi xay dung hé théng xu Iy nudc thai di tinh toan so b véi
gia hién hanh 1a: 580.470.000 VND (di bao gom VAT), twong (mg véi chi phi
dau tu xay dung hé théng xir Iy cho 1 m® nuée thai la: 2.902.350 VND.

Téng chi phi quan 1y va van hanh trong 1 nim d3 tinh toan so bd véi gia
hién hanh 1a: 189.780.321 VND (di bao gdbm VAT), twong tmg vé6i chi phi quan
1y va van hanh he thdng xt Iy cho 1m® nudc thai 1a: 2.599 (VND/m’).

3. Cac chi phi nay 1a tuong d6i phu hop. Piéu nay 13 co sé cho cac nha
dau tu quan 1y giai quyét van dé xir Iy nude thai sinh hoat hién nay, dic biét
trong cac du an khu chung cu, tir 46 gop phan bao vé méi trudong hudng tdi muc

tiéu phat trién bén viing.
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