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TRUONG DAL HQC SU PHAM KY THUAT TPHCM ~ CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA CONG NGHE HOA HOC - THUC PHAM Péc 1ap — Tw do — Hanh phiic

Tp.Hb Chi Minh, ngay 29 thang 7 nim 2019

NHIEM VU PO AN TOT NGHIEP

Ho va tén sinh vién: Trinh Thi Tuyét Nhung MSSV: 15150107
Nganh: Cong ngh¢ ky thuat moi truong Lop: 151502A
Giang vién hudng dan: TS. Hoang Thi Tuyét Nhung
Ngay nhan dé tai: 19/02/2019
Ngay nop dé tai: 29/07/2019
1. Tén dé tai:
Thiét ké hé théng xtr 1y nudce thai sinh hoat co s x& hoi Nhi Xuan, 2000 ngudi
2. CA4c s6 liéu, tai liéu ban diu:
+ Thuyét minh tong quan vé co sé xa hoi Nhi Xuan
+ Nguon phat sinh gay 6 nhiém
+ S6 lidu céc théng sé gay 6 nhidm
+ Tiéu chuan nudc thai sau xir Iy dat QCVN 14:2008/BTNMT, cét B.
3. Néi dung thuc hién dé tai: Lap bang thuyét minh tinh toan bao gom:
+ Tong quan vé nudc thai sinh hoat va dic trung cua nudc thai
+ Dé xuat 2 phuong an cong nghé xir 1y nudc thai sinh hoat ¢6 cac thong sé da
cho, tir 46 phan tich lya chon céng nghé thich hop
+ Tinh toan cac cong trinh don vi va kinh phi
4. San pham: Cac ban vé& k¥ thuat ( 10 ban vé khd Al, 10 ban vé khé A3)

TRUONG NGANH GIANG VIEN HUONG DAN



LOI MO PAU

Hién nay véi su gia ting dan s6 cua thanh phé H6 Chi Minh néi chung va céc
khu dén cu néi riéng, xir Iy nuée thai 1a mot dé tai nong hén nay. Nudéc thai tir khu
dan cu, khu nha ¢ mang dic tinh chung cua nudc thai sinh hoat: bi 6 nhiém bai ba
cin hitu co (SS), chit hitu co hoa tan (BOD), cac chat dau m& trong sinh hoat
(thuong 1a dau thuc vat) va cac vi tring gay bénh.

Tt hién trang néu trén, yéu cau cap thiét dit ra 1a xu 1y triét dé céc chat 6
nhiém dé thai ra moi truong dat tiéu chuan xa thai, khong anh huong dén méi
truong séng caa ngudi dan.

Do d6, dé tai “Thiét ké hé thong xir 1y nudc thai sinh hoat cho co s& Xa hoi
Nhi Xuan” duogc dé ra nham dap tng nhu cau trén.

Vé6i dé tai nay, dé xtr 1y nudc thai thi thiét ké phai phi hop véi quy hoach ciing nhu
chi phi du tu, van hanh phd hop, khéng gay 6 nhiém moéi trueong 12 lya chon hang
dau.

Thiét ké hé thdng xir Iy nuéc thai sinh hoat cho co s x& hoi Nhi Xuén véi yéu
cau la dua ra phuong an xir Iy nude thai mot cach hop ly, tinh toan cac cong trinh,
khai toan gié thanh, trinh bay qua trinh van hanh, cac su ¢ va bién phap khic phuc.




LOTI CAM ON

Thoi gian hoc tap tai Trudng Pai Hoc Su Pham K§ Thuat TP.HS Chi Minh la
mét ching duong khong dai ciing khong ngan. Trong sudt quang thoi gian do, cac
thay c6 d ludn tao moi diéu Kién, hudng dan chi bao cho ching em vdéi s tan tuy
va nhiét huyét caa minh. Céc thiy c6 da khong ngai kho khin va gianh nhitng thoi
gian quy bau ciia minh dé giang day tan tinh cho ching em. Chinh nhirng diéu d6 1a
dong luc dé em khong ngirng hoc hoi, phan dau, trau doi kién thire trong nhitng nam
thang sinh vién vira qua.

Va luan van tt nghiép chinh Ia s van dung, tong hop, kién thic ma em da
dugc hoc trong nhitng nam qua duéi su giang day cua thay co6. Hon nita, luan van
t6t nghiép ciing gitip em hiéu dugc phan nao cong viéc cia ngudi ky su moi trudng
trong tuong lai. Tuy nhién, véi kién thirc con han hep nén khong tranh khoi nhitng
thiéu s6t, kinh mong céc thay cd gop y, stra chita dé em c6 thé hoan thién tét hon.

Bén canh d6, dé hoan thanh tét bai luan vin nay, em di nd luc hét sirc va nhan
duoc sy gitp d& cua moi ngudi, dac biét 1a cd Hoang Thi Tuyét Nhung. C6 di tan
tinh huéng dan, chi bao nhitng sai s6t va nhitng kinh nghiém quy bau trong thuc
tién dé gidp em hoan thanh tét luan van nay.

Do d6, 10i cam on dau tién em xin chan thanh gui dén cd Hoang Thi Tuyét
Nhung. Ké dén, em xin cam on dén tat ca cac thay co trong khoa Méi trudong noi
riéng va toan thé thay c6 Truong Pai Hoc Su Pham K§ Thuat TP.H4 Chi Minh néi
chung d truyén dat kién thirc cho em subt quang thoi gian 1 sinh vién cua truong.

Mot 1an nira em xin chan thanh cam on!

Ngay 29 thang 7 ndm 2019
Trinh Thi Tuyét Nhung
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DANH MUC CHU VIET TAT

BOD : Biochemical Oxygen Demand — Nhu cau oxy sinh héa, mg/l
COD : Chemical Oxygen Demand — Nhu ciu oxy hda hoc, mg/I

DO : Dissolved Oxygen — Oxy hoa tan, mg/I

F/M : Food/Micro — Organism — Ty 1€ lugng thirc an va lugng vi sinh vat
N : Nito

P : Photpho

SS : Suspended Solid — Chat ran lo ling, mg/I

TSS : Total Suspended Solid — Téng chat rin lo Lirng, mg/I

TDS : Total Dissolves Solid — Tong chét ran hoa tan, mg/I

SBR : Sequencing Batch Reactor — Bé sinh hoc phan ang theo mé
UASB : Upflow Anaerobic Sludge Blanket Reactor — Bé sinh hoc ky khi
XLNT : Xtr Iy nudc thai

BTCT : Bé téng cot thép

QCVN : Quy chuan Viét Nam

TCXDVN : Tiéu chuan xay dung Viét Nam
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CHUONG MO PAU
Dit vin dé

Nhu chung ta déu biét, nuéc dong vai tro khong thé thiéu trong cudc song
hing ngay ciia mdi ngudi. Nudc 1 ngudn tai nguyén quy gid ma thién nhién da ban
ting cho con ngudi va cac l0di sinh vat song trén Trai Dat. Nudc can cho moi sy
séng va phat trién, gidp cho céc té bao sinh vat trao ddi chat, tham gia vao cac phan
tng hoa sinh va tao nén cac té bao méi. Vi vay, co thé néi rang ¢ dau c6 nudc 1a &
do co su Séng.

Trong doi séng ciing nhu trong sinh hoat, nudc 1a can thiét dé san xuat, tudi
tiéu, trong trot. Sau khi sir dung, nudc tro thanh nudc thai, bi & nhidém vai cac muc
d6 khac nhau. Ngay nay, clng vai sy bung nd dan sb va téc do phat trién cao cua
cdng néng nghiép da dé lai nhiéu hau qua phuc tap, dic biét 1a van dé 6 nhiém moi
truong nudc. Van dé nay dang duoc sy quan tm caa moi ngudi, moi québc gia trén
thé gioi.

O Viét Nam hién nay, phan lén nudc thai sinh hoat chua duoc xir Iy va duoc
thai thang ra sdng, ao, hd va cac ngudn tiép nhan. Vi vay dan dén tinh trang céc con
song d6 bi 6 nhiém, boc mui khé chiu, 1am mat canh quan va anh huong nghiém
trong téi suc khoe con nguoi.

Hién nay bao vé moi truong khdng con la nhiém vu cua nha nwdc ma do la
trach nhiém ciia mdi ching ta dé bao vé quyén lgi ciia chinh minh. Ching ta phai c6
hanh d6ng ngan chan va xir Iy ngudén nudc 6 nhidm thai ra moi truong.

Tinh cip thiét cia dé tai

Ngudn nudc thai phét sinh tir cAc nha cau, au tiéu thi dugc xir ly qua bé tu
hoai 3 ngin, roi cho tu thim. Con nudc thai sinh hoat phat sinh tir hoat dong tam,
giat, rira thi s& chay theo hé thong thoat nudc mua chung. Nudc thai y té tir hoat
dong kham chira bénh, rira dung cu y té... trudc day duoc thu gom xir Iy nhung nay
tram xir 1y khong con hoat dong, nudc thai y té dugc thu gom vao hé thu rdi thoat ra
kénh noi bo.

Dic trung 6 nhidm cua nudc thai sinh hoat co s¢ Nhi Xuan chi yéu 1a céc chat
hitu co, coliform, dau md, cac chat dinh dudng (N, P), cc chét ran lo ling..., gay ra
hién twong pht dudng cac thuy vuc nudc ngot, giam ca vé chat va luong ddi véi tai
nguyén nudc di rat han ché, anh huéng nghiém trong téi méi truong va sac khoe.
Hién nay co s& ¢c6 mot hé thong xt 1y nude thai, tuy nhién do xay dung da 1au, nay
da xubng cap, may moc hu hong nang nén khong con hoat dong nixa.
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Viéc xa thai chua qua xtr ly gay khong it nhitng khé chiu dén viéc sinh séng
cua cac ho dan, gay béc mai khé chiu, tac dong dén ngudn nuéc ngam, anh huong
tiéu cuc dén moi truong. Bén canh d6 con gay mat mi quan cho co s¢ Nhi Xuan.

Pé han ché nhitng anh hudng xau dén moi trudng, viéc cai tao hé thdng xir ly
nuéc thai ¢ co so Nhi Xuan 12 rat quan trong trong doi séng sinh hoat. Nudc thai
phai dugc thu gom va dua vé tram xtr Iy mot céch triét dé, tranh tinh trang xa thang
ra ngoai moi truong.

Ly do chon dé tai

O nhiém nguén nudce do tic dong cua nude thai tir cac hoat dong sinh hoat va
san xuat 1a van dé gay nhiéu buc xuc hién nay. Dé tai « Thiét ké hé thong xu ly
nudc thai sinh hoat cho co so xa hoi Nhi Xuan, 2000 ngudi ” gan lién véi thuc té su
dung va xa thai nuéc trong sinh hoat hang ngay & mdi dia phuong ciing nhu cac ho
dan cu, tiéu biéu & day 1a huyén Hoc Mon. Véi y nghia to 16n hudng téi mot moi
trurong xanh va sach, nang cao y thirc cia nguoi dan, dam bao an toan vé sinh khi su
dung nudc trong sinh hoat.

Muc dich va nhiém vu cia luin van

Muc dich ctia dé tai la thiét ké hé thong xir Iy nudc thai cho co so xa hoi Nhi
Xuén, nham giai quyét van dé vé méi trudng ma co sé s& mac phai ciing nhu tuin
thu quy dinh cta nha nudc.

Muc tiéu:

+ Tim hiéu vé du an
+ Tim hiéu veé tinh chat nudce thai tai co sd xa hoi
+ Tim hiéu vé tiéu chuan nudéc sinh hoat
+ Nam duoc cac phuong phap trong xir Iy nuée thai
+ Dé xuét cong nghé xir ly
Poi twong va pham vi nghién ciru
Thanh phan va tinh chat nugce thai
Céc yéu t6 anh huéng dén chat lugng nudc thai

Céc cdng nghé xur Iy nudc thai sinh hoat dang dwoc &p dung

+ + + o+

Tinh toan va thiét ké hé thdng xir Iy nude thai, cu thé 1a nude thai sinh hoat
co s xa hoi Nhi Xuan.
Phuwong phap thue hién
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Phuong phap thu thap s liéu: thu thap cac tai liéu vé du an, tim hiéu thanh
phan, tinh chat caa nuéc thai va cac sb liéu can thiét khac.

Phuong phép so sanh: so sanh wu, nhuoc diém cua céng nghé xu ly hién c6 va
dé xuat cong nghé xu ly ph hop.

Phuong phép trao doi y kién: Trong qué trinh thuc hién dé tai da tham khao y
kién cua gido vién huéng dan vé van dé cd lién quan.

Phuong phép tinh toan: sir dung cac cong thirc toan hoc dé tinh toan cac cong
trinh don vi trong hé théng xu ly, du todn chi phi xay dung, van hanh, kiém tra va
bao dudng.

Phuong phap nghién ctu ly thuyét: tim hiéu nhirng kién thtc ly thuyét vé cong
nghé xur ly nudc thai qua nhirng tai liéu chuyén nganh va céc tai liéu khac cé lién
guan.

Phuong phap d6 hoa: Dung phan mém Autocad dé mé ta kién tric cong nghé
Xt ly nuac thai.
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CHUONG 1
TONG QUAN VE CO SO XA HOI NHI XUAN
1.1. Giei thiéu chung

Co s x& hoi Nhi Xuan thudc x& Xuan Thai Son, huyén Hoc Mén (goi tat 13
Co sé Nhi Xuan) cach trung tdm Thanh phdé H6 Chi Minh khoang 25km, cach Qudc
16 22 vé phia cdu An Ha khoang 4km, cach Tinh 16 9 khoang 2.5km.

Co s6 1a don vi truc thudc lyc luong thanh nién xung phong Thanh phé Hb
Chi Minh, tién than 1a trung tdm gido duc day nghé va giai quyét viéc lam Nhj
Xuan. Co s& dugc thanh 1ap theo quyét dinh sé 722/QD-UBND ngay 14/3/1994 cua
Uy Ban Nhan Dan Thanh phé H6 Chi Minh.

1.2. Quy md vé dién tich va dan sé

Téng dién tich dat xay dung Co s& Nhi Xuan la 28ha.

Co sé vat chét cia co so gom 6 khu L, K, M, F, | va khu 500. Trong dé stc
chra cua cac khu L, K, M, F la 300 hoc vién, khu | 250, con khu 500 cé 350 hoc
vién. S6 luong can bo trong co so 1a 200 nguoi. Nhu vay tong cong sic chira cua co
so 1a 2000 nguoi.

B —

HtxIKyINghe'Sons 5 |
Mailpe Minh - pNTNAThach s . F GIAPHUONG IM2EX

§ TRADING Col'td

Cam buong N : @Trung Tam|Gido’'Ducs = |
Day/Nghel&Gigi ! HINIE!

Vi tri tram x@ 1y nuwée thai

Hinh 1.1. Tram xu 1y nudc thai Co s Nhi Xuén tir anh chup vé tinh
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Vi tri tram xu Iy mecde thai

Hinh 1.2. Tram xu 1y nudc thai caa Co so Nhi Xuén trén ban vé
+ Dién tich phan cai tao cia tram xi 1y nudce thai: 165.6 m?
+ Dién tich phan xay dung cta tram xur 1y nude thai: 75 m?
+ Tong dién tich tram xur 1y nude thai ciia Co s¢ xa hoi Nhi Xudn: 240.6 m?
1.3. Piéu kién khi hiu
Co s& Nhi Xuan thudc dia ban huyén Hoc Mén, Thanh phd H6 Chi Minh nén
cling chiju anh hudng khi hau chung caa Thanh phé H6 Chi Minh.
1.3.1. Pic diém khi hau
Thanh phé HO6 Chi Minh nim trong ving nhiét déi gié mua can xich dao.
Ciing nhu céc tinh & Nam b6, dic diém chung ctia khi hau - thoi tiét Thanh phd Ho
Chi Minh 14 nhiét d6 cao déu trong nim va c6 hai mua mua - khd rd rang lam tac
dong chi phdi méi truong canh quan siu sic.

+ Mua mua tir thang 5 dén thang 11
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+ Mua kho tir thang 12 dén thang 4 nim sau
Theo tai liu quan tric nhiéu nim cta tram T4n Son Nhat, qua cic yéu t6 khi
tugng chu yéu, cho thdy nhiing dic trung khi hau Thanh phd H6 Chi Minh nhu sau:
1.3.2. Nhiét do

Nhiét d6 khong khi trung binh ~ : 27°C
Nhiét d6 cao tuyét d6i : 40°C
Nhiét d6 thap tuyét dbi : 13.8°C

Thang c6 nhiét do trung binh cao nhat 13 thang 4 (28.8°C)

+ + + + 4+

Thang c6 nhiét d6 trung binh thap nhat 1a khoang giita thang 12 va thang 1
(25.7°C)
Hang nam, c6 t&i trén 330 ngdy c6 nhiét d6 trung binh 25 — 28°C. Piéu kién
nhiét d§ va anh sang thuan loi cho su phat trién cac chung loai cay tréng va vat nuoi
dat nang suat sinh hoc cao, déng thoi day nhanh qua trinh phan huy chat hitu co
chtra trong cac chat thai, gop phan lam giam 6 nhiém moi trudong do thi.

1.3.3. Lwgng mua

+ Luong mua cao

+ Luong mua trung binh nam  : 1.949 mm

+ Luong mua cao nhit : 2.718 mm (1908)
+ Luong mua thap nhat : 1.392 mm (1958)
+ S6 ngdy mua trung binh/nam  : 159 ngay

Khoang 90% lugng mua hang ndm tap trung vao cac thang mua mua tur thang
5 dén thang 11, trong d6 hai thang 6 va 9 thudng c6 luong mua cao nhéat. Cac thang
1, 2, 3 mua rét it, lugng mua khong dang ké. Trén pham vi khong gian thanh phd,
lugng mua phan bd khong déu, co6 khuynh huéng ting dan theo truc Ty Nam -
Dong Bic. Pai bo phan cac quan ndi thanh va cac huyén phia Bic thuong co lugng
mua cao hon cac quan huyén phia Nam va Tay Nam.

1.3.4. Ché dp gi6

Thanh phé HO Chi Minh chiu anh hudng bai hai huéng gié chinh va cha yéu
la gi6 mua Tay - Tay Nam va Bac - Pong Bac. Gi6 Tay - Tay Nam tir An Do
Duong thdi vao trong mua mua, khoang tir thang 6 dén thang 10, tbc do trung binh
3.6 m/s va gi6 thdi manh nhat vao thang 8, toc do trung binh 4.5 m/s. Gi6 Béc -
Poéng Bic tir bién Pong thdi vao trong mua kho, khoang tir thang 11 dén thang 2,
tbc do trung binh 2.4m/s. Ngoai ra c¢6 gi6 Tin phong, huéng Nam - Dong Nam,
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khoang tir thang 3 dén thang 5 tdc do trung binh 3.7 m/s. V& co ban Thanh phd HO
Chi Minh thudc vung khong c6 gid bao.
1.3.5. Birc xa mat troi
Luong buc xa doi dao, trung binh khoang 140 Kcal/cm?nam. S6 gi ning
trung binh/thang 160 - 270 gio.
1.3.6. P$ 4m khong khi
Do am twong dbi cua khong khi binh quan/nim 79.5%; binh quin mua mua
80% va tri s6 cao tuyét dbi téi 100%; binh quan mua kho 74.5% va muc thip tuyét
d6i xudng t&i 20%.
1.3.7. Piéu kién dia hinh
Tham chiéu theo s6 liéu dia chat do Chu dau tu cung cap (cong trinh Savifir,
nam goc dudng sb 4 va sd 6), dia chat khu vuc (khong ké 16p dat san nén) c6 ciu
tao nhu sau:
a. Lop 1: Bun sét — chay
Lop dat bun sét, 1an hitu co mau xam xanh, xam den trang thai chay, chi so
SPT <1.

L6p nay phan bd nhu sau:
Béang 1.1. Lop 1: Bun sét - chay
Hb khoan D0 sdu mat 16p, m Do sau day lop, m Bé day 16p, m
HK1 2.2 12.4 10.2
HK2 1.7 7.2 55
HK3 1.7 8.2 6.5

Nguén: Chu dau tu cung cép

Sau day la cac chi tiéu co 1y:

+ Do 4m tu nhien W : 916 %

+ Dung trong tu nhién vy, : 1.395 glem®
+ Dung trong khé 4 . 0.728 glcm®
+ Ty trong hat Gg : 2.561

+ Luc dinh két C :0.080 kg/cm?
+ GOc noi ma sat @ .37
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b. Ldp 2: Sét — déo mém

Sét 1an bot mau xam ddm nau do, vang, trang thai déo mém, chi sé SPT tur 3

dén 7.

Lép nay phan b nhu sau:

Bang 1.2. Lop 2: Sét — déo mém

H6 khoan D0 sau mat 16p, m D0 sau day 16p, m Bé day l6p, m
HK1 12.4 15.2 2.8
HK2 7.2 9.0 1.8
HK3 8.2 13.0 4.8

Nguén: Chu dau tu cung cép

Sau day la cac chi tiéu co ly:

Do am tu nhién W

Dung trong tu nhién v,

Dung trong kho v4
Ty trong hat Gs
Luc dinh két don vi C

GOcC ndi ma sat @

30.1

1.864
1.433
2.683
0.167
8°00'

%
glem?

glem?

kg/cm?

c. Ldp 3: Sét Idn bét - déo mém

Sét 1an bot mau xam nau, xam vang, do vang, trang thai nia cing, chi s6 SPT

tor 13 - 24.

Lép nay phan bd nhu sau:

Bang 1.3. Lop 3: Sét 13n bot - déo mém

Hb khoan Do sau mit 16p, m Do sau day 16p, m Bé day 16p, m
HK?2 9.0 15.3 6.3
HK3 13.0 >15.2 2.2
Ngudn: Chu dau tu cung cip
Sau day la cac chi tiéu co ly:
Do 4m ty nhién W 23.0 %
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+ Dung trong tu nhién v, ; 1.974 glem®

+ Dung trong kho vy : 1.605 glem®
+ Ty trong hat Gg ; 2.690

+ Luc dinh két C © 0300  kg/lcm?
+ Goc nd1 ma sat @ : 15°4'

d. Lop 4: Cattrung - roi
Cat trung 13n bot mau xa4m vang trang thai roi. Chi xuat hién tai hd HK1, day
1.00 m, chi s SPT 1a 9.

Sau day la cac chi tiéu co ly:

+ Do 4m ty nhién W ; 27.5

+ Dung trong tu nhién vy,, ) 1.876
+ Dung trong kho g4 ) 1471
+ Ty trong hat Gs : 2.664
+ Lyc dinh két C ; 0.018
+ Goc ndi ma sat @ : 26°22'

e. Lop 5: Cat trung - roi
Cat pha Ian it soi san mau xam nau vang, trang thai déo. Chi xuat hién tai hd
HK1, day 2.10m, chi s6 SPT 14 10.

Sau day la cac chi tiéu co ly:

+ D6 4m ty nhién W L 244 %

+ Dung trong tu nhién v, ; 1.924 g/cm®
+ Dung trong kho vyq4 : 1.547 glem®
+ Ty trong hat Gg ) 2.672

+ Luc dinh két C :0.052 kg/cm?
+ Goéc ndi ma sat ¢ ) 20°24'

f. Lop 6: Cattrung - roi, trang thai chat vira
Cat min dén trung Ian bot, d6i chd Ian it san so6i mau xam vang, nau vang,
trang thai chit vira, chi s6 SPT tir 10 dén 22.
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Lép nay phan b nhu sau:

Bang 1.4. L6p 6: Cat trung - roi, trang thai chit vira

Hb6 khoan | P06 sau mat 16p, m Do sau day 16p, m Bé day 16p, m
HK1 18.3 30.05 11.75
HK?2 15.3 30.05 14.75
HK3 15.2 30.05 14.85

Nguf)n: Chu dau tu cung cép

Sau day la cac chi tiéu co ly:

+ D6 4m ty nhién W 231 %

+ Dung trong tu nhién vy, : 1.956 g/cm®
+ Dung trong kho yq4 : 1589 g/cm®
+ Ty trong hat Gs : 2.665

+ Luc dinh két C . 0.025 kg/lcm?
+ Goc ndi ma sat @ : 28°29'

1.4. Piéu kién thiy vin
Theo sb liéu khao sat dia chat cua cong trinh Savifir, myc nudc 6n dinh do tai
céc hd khoan HK 1 1 0.4m, HK2 12 0.2m, HK3 ngap nudc (do anh huong troi mua).
1.5. Hién trang hé théng xir Iy nwéc thai
1.5.1. Mang lu¢i thoat nwée
a. Thoat nuwdc muwa
Hé thong thoat nuwéc mua tai Co s Nhi Xuan 14 hé théng muong xdy bang
gach dinh 180x80x40 duoc bb tri doc theo cac tuyén dudng ndi bo tai cac khu vuc,
san bai nhu van phong, khu ¢ sinh hoat cia hoc vién, khu tram x4, khu bép cong

nghiép,... rdi chay ra kénh thoat nudc ndi bo.
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Hinh 1.4. Kénh thoat nuéc noi bo

b. Thodt nwoc thai

Nudc thai sinh hoat phat sinh tir cac nha cau, au tiéu thi duoc xtr 1y qua bé tu
hoai 03 ngan, 1oi cho tu thim. Con nudc thai sinh hoat phat sinh tir hoat dong tam,
giat thi s& chay theo hé thong thoat nudc mua chung.

Tai mdi khu nha déu bd tri mot khu vue san rira, nudce tir san rira cling theo
muong thodt nuéc mua chung.

Nudc thai tir khu bép an duge xir Iy qua bé taich md, nhung nay céng sut hoat
dong cta bé tach md khong dam bao xir Iy duoc lugng nude thai tir khu bép an nita.
Nudc thai sau bé tach m& chay vao muong thoat nuéc mua chung.

Nudc thai y té tir hoat dong kham chira bénh, rira dung cu y té... trudc day
duoc thu gom xtr Iy nhung nay tram xir Iy khéng con hoat dong, nude thai y té duoc

thu gom vao hd thu rdi thoat ra kénh nodi bo.
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1.5.2. Tram xi ly nuéc thai
Tram xtr ly nudc thai sinh hoat cia Co s& Nhi Xuan dugc xay dung da lau,
nay di xudng cip, va khong con hoat dong nita. Vi tri tram cach nha bép can tin
khoang 100m.
Tram xu Iy nudc thai y té cling d3 xudng cip, cac may moc trong tram da hu

hong nang, tram da khong hoat dong tir 1au.

Hinh 1.5. Tram xur 1y nudc thai sinh hoat hién hiu
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CHUONG 2
TONG QUAN VE CONG NGHE XU LY NUOC THAI SINH HOAT
2.1. Pic tinh chung cta nwoc thai sinh hoat
Nudc thai sinh hoat hiéu don gian 1a nuée duoc thai ra sau qua trinh st dung,
phuc vu cac hoat dong hang ngay cua con ngudi nhu tim, giit, an udng, lau
don,....Luong nudc thai nay di bi bién d6i nhiéu vé tinh chat ciing nhu thanh phan
S0 Voi nudc ban dau qua qua trinh sir dung. Béi vay, trude khi duoc dua ra ngoai
moi trudng tu nhién, luong nude thai ndy can duoc xir Iy qua cac khéu, trong d6 co
khau ép bun thai ra khoi nudce thai bang may ép ban.
O Vét Nam luong nuéc thai khoang 120 — 260 lit/ngudi/ngay. Nudc thai sinh
hoat duogc thu gom tir cac can hg, co quan, treong hoc, bénh vién, khu dan cu, co s&
kinh doanh, chg, cac cdng trinh cdng cong khac va ngay chinh trong cac co so san
xuat. Nudc thai sinh hoat & cac trung tam d6 thi thoat bang hé théng thoat nudc dan
ra cac sdng rach, con c4c ving ngoai thanh va néng thén do khong c6 hé théng
thoat nudc nén nuéc thai thudng duoc tiéu thoat ty nhién vao cac ao ho hoac thoat
bang bién phap ty tham.
Khdi lugng nude thai cia mot cong déng dan cu phy thudc vao:
+ Quy md dan sb
+ Tiéu chuan cip nudc
+ Kha ning va dic diém caa hé thong thoat nuéc
Mirc @6 6 nhiém cua nuéc thai sinh hoat phu thudc vao:
+ Luu lugng nudce thai
+ Tai trong chat ban tinh theo dau ngui
Tai trong chat ban tinh theo dau nguoi phu thugc vao:
+ Muc song, diéu kién séng va tap quan séng
+ biéu kién khi hau
Nudc thai sinh hoat gém 2 loai:
+ Nudc thai nhidm ban do chat bai tiét cuia con ngudi tir c4c phong vé sinh.
+ Nudc thai nhidm ban do céc chit thai sinh hoat khac nhu: can tir nha bép, cac
chét thdi rira, ké ca tir 1am vé sinh san nha.
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Bang 2.1. Bac trung nudc thai sinh hoat

Loai nudc thai

STT Chi tieu Ponvi | pam | Via Trung
dic | phai | 049 pind
1 | BODs mg/I 400 | 220 110 243
2 | COD mg/| 1000 | 500 250 583
3 | Daumég mg/I 150 100 50 100
4 | TongN mg/I 85 40 20 48
5 | NH; mg/| 50 25 12 29
6 |NO, mg/| 0 0 0 0
7 |NOg mg/| 0 0 0 0
8 | TongP mg/I 15 8 4 9
9 | Canlo lung (SS) mg/| 350 | 220 100 223
10 | Tong Coliform No/100 ml | 10° 10° 10’ 37x10’

Ngudn: moitruongvn.org

2.2. Thanh phan va tinh chat cia nwéc thai sinh hoat

Nudc thai sinh hoat bao gdm nhiéu thanh phan khac nhau, trong sé d6 c6 52%

1a cac chét hitu co va 48% la cac chat vo co. Bén canh do, trong nudc thai sinh hoat

con c6 nhitng sinh vat c6 kha nang gy bénh cho con ngudi cung nhitng doc to cua

chung nhu virut gay bénh ta, vi khudn gy bénh kiét ly, vi khuan gdy bénh thuong

han,...

Céac chat vo co va hitu co c6 trong nudc thai sinh hoat bao gom chat ran lo

ling, Amoni, BOD cua nudc da léng, Nito téng, Phospho, COD, dau ma,. ..

Céc chét hitu co nhu Protein, Lipid hay Carbonhydrate d& bi phan huy boi vi
sinh vat.

Khi phan hiy cic hop chéit hitu co nay, thi vi sinh vat can lay oxy hoa tan
trong nudc dé chuyén hoa Protein, Lipid hay Carbonhydrate thanh CO,, N,, H,0,
CH,...
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Mudn nhimg hop chit hiru co Protein, Lipid hay Carbonhydrate c6 thé phan

huy béi vi sinh vat thi ham luong BOD c¢6 trong nuéc thai phai thdp. B6i vi chi sb

BODs cang cao cho thiy hop chét hitu co trong nudc thai cang 16n, oxy hoa tan

trong nudc thai ban dau bi tiéu thu nhi€u hon, mirc do 6 nhiém cua nudc thai cao

hon.

Bang 2.2. C4c chat & nhiém quan trong trong qua trinh xir 1y nudce thai sinh hoat

Chit giy 6 nhiém

Nguyén nhan dwgc xem la quan trong

Céc chat ran lo lung

Tao nén bun ling va méi trudng yém khi khi nudc
thai chua xur 1y dugc thai ra méi truong. Biéu thi

bang don vi mgll.

Céc chat hiru co o thé
phan huy bang con duong

sinh hoc

Bao gom chil yéu 1a carbohydrate, protein, chat béo.
Thudng dugc do bang chi tiéu BOD, COD. Néu thai
thang vao ngudn nudc, qua trinh phan huy sinh hoc

s€ lam suy ki€t oxy hoa tan ctia nguén nudc.

Cac mam bénh

Céc bénh truyén nhiém co thé lay nhiém tir cac vi
sinh vat gdy bénh trong nudc thai. Thong sd quan 1y

la MPN.

Céac dudng chat

N va P can thiét cho sy phat trién cta cac sinh vat.
Khi dugc thai vao ngudn nudc, nd ¢ thé lam gia
tang su phat trién cia cac loai khong mong doi. Khi
thai ra v6i sb lugng 16n trén mat dit nd co thé gay o

nhiém nude ngam.

Céc chat 6 nhiém nguy hai

Céc hop chét hitu co hay v6 co co kha ning giy
ung thu, bién di, thai di dang hoic gay doc cap tinh.

Céc chat hitu co kho phéan
huy

Khong thé xtr 1y duoc bang cic bién phap thong

thuong. Vi du nhu nong dugce, phenol...

Kim loai ndng

Co trong nudc thai thuong mai va cong nghiép va

can loai bd khi tai st dung nudc thai. Mot so ion

30



kim loai trc ché cac qua trinh xtr 1y sinh hoc.

, Han ché viéc s dung nudc cho muc dich ndong, cong
Chat vo co hoa tan _
nghiép.

Nhi Lam giam kha nang bao hoa oxy hoa tan trong nudc
1€t nang , ,
va thic day sy phat trién cua thuy sinh vat.

Ngudn: Wasterwater Engineering: Treatment, Diposal, Reuse, 1991
2.3. Pic tinh caa nwéc thai sinh hoat co sé Nhi Xuan

Co so x& hoi Nhi Xuan duoc thiét ké hé thong thoat riéng, gom cé hé thong
thoat nudc thai sinh hoat (sinh hoat, nha an, tram y té) va hé thong thoat nuéc mua
riéng biét. Mang ludi thoat nudc thai sinh hoat duoc thiét ké thu gom toan bo nudéc
thai phat sinh va dan vé tram xu ly.

+ Dién tich phﬁn cai tao cua tram xu 1y nudc thai: 165.6 m?
+ Dién tich phan xay dung cta tram xi 1y nude thai: 75 m?
+ Tbdng dién tich tram xur 1y nude thai ciia Co s& xd hoi Nhi Xudn: 240.6 m?

Hé thdng thoat nudc mua tai Co sé Nhi Xuan duoc bd tri doc theo céc tuyén
duong ndi b tai cac khu vuc, san bai nhu van phong, khu ¢ sinh hoat cua hoc vién,
khu tram x4, khu bép cong nghiép,... rdi chay ra kénh thoat nudc ndi bo.

Nudc thai sinh hoat phat sinh tir cdc nha cau, au tiéu thi duge xir 1y qua bé tu
hoai 3 ngan, roi cho tu thAm. Con nude thai sinh hoat phat sinh tir hoat dong tam,
giat thi s& chay theo hé thong thoat nudc mua chung.

Tai mdi khu nha déu bé tri mot khu vyc san rira, nudc tir san rira ciing theo
muong thodt nudc mua chung.

Bang 2.3. Tinh chat nudc thai dau vao — ra cia HTXLNT

QCVN
14:2008/ | Mire do

BTNMT it Iy Peé xuat

STT Thong so Ponvi | Kétqua

(CotB)
1 |pH - 6.87 5+9 -
2 |TSS mg/l 180 100 44.44% | Canxirly
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3 | BODs mg/I 260 50 80.77% | Canxuly
4 | Nitrat (NO3) mg/I - 50 - Khoéng xtr 1y
5 | Phosphat (PO,*) | mgl/l 10.5 10 476 % | Canxuly
Dau m& dong,
6 A mg/l 20 20 - Khoéng xir 1y
thuc vat
Chat hoat dong o
7 . mg/l 2.7 10 - Khoéng xir 1y
bé mat
Sunfua (tinh .
8 mg/| 4.4 4.0 9.09% | Canxily
theo H,S)
Amoni (tinh N
9 mg/| 60 10 83.33% | Canxirly
theo N)
Tong chat ran ) ,
10 . mg/I 395 1000 - Khong xur 1y
hoa tan TDS
. MPN/ \
11 | Coliform 50000 5000 90% Can xur ly
100ml

Nguédn: Két qua thong ké tir cac cong trinh tuong tir
% Nhdn xét tinh chdt nwéc thdi ciia co sé xa hgi Nhi Xuan
Dya trén thanh phan nudc thai duoc trinh bay ¢ Bang 2.3, thanh phan 6 nhiém
chinh cua nuéc thai sinh hoat cha yéu 1a BODs, TSS, Amoni, dau md, Coliforms. ..
Nudc thai c6 ham lugng BOD, Nito, TSS twong ddi cao nén chon cong nghé
xur ly sinh hoc dé thiét ké hé thong xu 1y. Ngoai ra, ham luong Coliform trong nudc
thai ciing dugc xir Iy trong cac bé khir tring trude khi xa thai ra ngoai méi truong.
2.4. Hé théng xir ly nwéc thai sinh hoat hién tai co sé Nhi Xuan
Véi muyc tiéu thu gom va xir Iy nudc thai sinh hoat, y té, khac phuc 6 nhiém
moi truong, dam bao sic khoe cho hoc vién, vién chirc, nguoi lao dong, gop phan
bao vé moi truong xung quanh theo diing quy dinh cia Luat Bao vé moi truong,
Co s x&@ hoi Nhi Xuan khai cong xay dung tram xir Iy nudc thai tue thang 4/2017
dén thang 10/2017 hoan thanh. Cong suat xu ly: 250 m®ngay dém. Chét luong
nudc thai sau xir 1y dat quy chuan nuéc thai sinh hoat QCVN 14:2018/BTNMT,
cot B va dat chuan nudc thai y té QCVN 28:2010/BTNMT, cot B.
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Nudc thai dau vao

{

Hé thu gom b3
. Bé diéu hoa
May th6| khl --------------- *L )
( @ N < _I
[ May thoi khi ]":-:-;--; B¢ Aerotank I
| . s
: V2 |
| ST - )
[ BE lang ] —_—— [ Bé chaa bun
v l
Bé chira trung gian — )
. ) B¢ nén bun
) v . | ’
2 ; 4
B¢ loc ap luc
> g [ May ép bun ]7 _
Vi < - = Polimer
( : . ) I
Clorine —=.-.- > B¢ khir trung '
\l/ San phoi bun

Nguén tiép nhan cot B,
QCVN 14:2008/BTNMT

Hinh 2.1. HTXLNT hién tai ctia co s& Nhi Xuan

Co sé khi hoan tat xdy dung hé thong xir Iy nhung viéc khong hoat dong va dé
tréng gay ling phi vé nguon kinh té, 1au ngay gdy hu hong, mai mon céc thiét bi,
d6ng thoi ngudn nude xa thai ra ngoai gy 6 nhiém moi truong.

Do hé théng xur ly nudc thai cua co s¢ khong con hoat dong tir 1au nén vi¢e cai
tao s& duoc ap dung trén viéc xay dung thém cac bé sinh hoc phu hop, bo cac bé
khong can thiét nhung van dam bao chat luong nudc dau dat tiéu chuan xa thai.
Pong thoi str dung cac thiét bji may moc con st dung va hoat dong dugc nhim giam
thiéu chi phi van hanh ciing nhu chi phi vt tu.
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CHUONG 3
TONG QUAN VE CAC PHUONG PHAP XU LY NUOC THALI
3.1. Phwong phap xir ly co hoc

Trong nudc thai thudng co céc loai tap chat rin ¢& khéac nhau bi cuén theo nhur
com co, gdb mau, bao bi chat déo, giéy, dau m& ndi, cat, soi,... ngoai ra con co cac
loai hat lo litng & dang huyén phi khé lang. Xt 1y co hoc nham loai bo cac tap chat
khong hoa tan va mot phan céac dang keo ra khoi nude thai nham dam bao cho hé
thdng thoat nudc hoic cac cdng trinh xir 1y nudc thai phia sau hoat dong on dinh.
Phuong phap co hoc thuong duoc thuc hién ¢ cac céng trinh xir ly sau:

3.1.1. Song chin réc

Nhiém vu: song chin rac dung dé giir lai cac tap chat tho nhu gidy, rac, tdi
nilon, vo cdy va cé4c tap chat co trong nudc thai nhim dam bao cho may bom, cac
cong trinh va thiét bi xur 1y nudc thai hoat dong 6n dinh.

Song chén rac 1a cac thanh dan xép ké tiép nhau véi cac khe ho tir 16 dén
50mm, c4c thanh c6 thé bang thép, inox, nhwa hoic gd. Tiét dién cua cac thanh nay
la hinh chir nhat, hinh tron hoac elip. Bé tri song chan rac trén méang dan nudc thai.
Céc song chan rac dat song song vai nhau, nghiéng vé phia dong nudc chay dé giir
rac lai. Song chin rac thuong dat nghiéng theo chiéu dong chay mét géc 50° dén
90°.

Phan loai:

Kich thudc: thd, trung binh, min.

Hinh dang: song chan, ludi chan.

Phuong phap lam sach: tha cong, co khi.

Bé mat ludi chin: ¢ dinh, di dong.
Thiét bi chin rac b tri tai cac mang dan nudce thai trudce tram bom nudc thai.
va trudc cac cong trinh xu 1y nudc thai.
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Hinh 3.1. Song chan rac co gioi

3.1.2. Bé lang cat

Nhiém vu ctia bé le“'mg cat:

+ Tranh mai mon va pha hong nhitng bd phan chuyén dong co hoc.
+ Giam sy hinh thanh céc chat ling trng dudng dng, kénh dan.
+ Giam s6 1an 1am sach thiét bi phan huy.

Bé ling cat ngang: Co dong nuéc chuyén dong thang doc theo chiéu dai cua
bé. Bé c6 thiét dién hinh chit nhat, thuong cd hd thu dat ¢ dau bé.

Bé ling cat duing: Nudc chay tir dudi 18n trén theo than bé. Nudc duoc dan
theo dng tiép tuyén véi phan dudi hinh tru vao bé. Ché o dong chay kha phuc tap,
nuéc vira chuyén dong vong, vira xoan theo tryc, vira tinh tién di 1én, trong khi do
cac hat cat don vé trung tAm va roi xudng day.

Bé lang cat tiép tuyén: bé co tiét dién hinh tron, nuéc thai duoc dan vao bé
theo chiéu tir tam ra thanh bé va duoc thu va mang tap trung roi dan ra ngoai.

Bé ling cat 1am thoang: tranh lwong chat hiru co 13n trong cét va ting hiéu qua
xtr Iy, ngudi ta 1dp vao bé lang cat théng thuong mot dan thiét bi phun khi. Dan nay
duoc dat sat thanh bén trong bé tao thanh mot dong xoin ¢ quét day bé voi mot
van toc du dé tranh hién tuong lang cac chat hitu co, chi c6 cat va cac phan tir nang
c6 thé lang.
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Inlet Adjustable welr Adjustable weir | Outlet

(a ) (b)
Chu thich: () Bé vat dau co thanh gat co khi

(b) Bé vot dau vach ngédn

Hinh 3.2. Bé tch dau m&
3.1.3. Bé ling

Bé lang c6 nhiém vu ling cac hat can lo litng 6 sén trong nudc thai (bé lang
dot 1) hoac can duoc tao ra tir qué trinh keo tu tao bdng hay qué trinh xir ly sinh hoc
(bé ling dot 2). Theo chiéu dong chay, bé lang duoc chia thanh: bé ling ngang va
bé ling dung.

Trong bé lang ngang, dong nudc thai chay theo phuong ngang qua bé véi van
tbc khong 16n hon 0.01 m/s va thoi gian luu nuée tir 1.5 - 2.5 gio. Céc bé ling
ngang thuong dugc s dung khi luu lwong nuéce thai hon 15000 m*/ngay. Bdi voi
bé ling dimg, nudc thai chuyén dong theo phuong thang dung tir dudi 1én dén vach
tran véi van téc 0.5 - 0.6 m/s va thoi gian luu nudc trong bé dao dong trong khoang
45 phat — 120 phit. Hiéu suat lang cua bé ling ding thap hon bé ling ngang tir 10 -
20%.

3.1.4. Tuyén noi

Bé tuyén ndi duge st dung dé loai bo céc hat rin hodc long ra khoi hdn hop
nudc thai va ¢6 dac bun sinh hoc. Khong khi dugc thdi vao bé tao nén cac bot khi,
cac bot khi nay két vai cac hat va ndi 1én trén mat nude thai va bi loai bo béng cac
thiét bi gat bot.

Mot sb loai héa chit nhu phén nhom, mudi ferric, silicat hoat tinh c6 thé duoc
thém vao nudc thai dé két dinh cac hat lai 1am cho n6 dé két hop véi cac bot khi tao
thanh mot 16p bun dé noi 1én bé mat hon. Chat ran ning ling xubng day ho va ciing
dugc gom va hit ra ngoai bang bom hut bun dé dwa dén khu xtr 1y.

Bé tuyén ndi bao gdom:

+ B@é chira tron hodc hinh chit nhat, trén mit va day bé c6 2 dan cao bun.

+ Binh tron nudc.
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+ Bom nudc tron va may nén khi.
Két cdu bé duoc lam tir: bé tong, thép (son chdng dn mon axit), vat liéu
composite.
Pham vi trng dung:
Hé thng xtr Iy nude thai d6 thi.
Nudc thai nha may giét mo gia suc gia cam.
Nudrc thai ¢ ham lugng chit ran lo limg cao.

Nha may ché bién thuc phém, banh keo, hai san..

+ + + + +

Hau hét cac nganh san xuét.
3.1.5. Bé diéu hoa
Bé diéu hoa xir Iy cac van dé phat sinh do su bién d6i vé luu luong va tai
lrong dong vao, dam bao hiéu qua cua cac cong trinh xir Iy nudce thai phia sau, dam
bao dau ra sau xtr Iy, giam chi phi va kich thudc cta cac thiét bi sau nay.
Bé diéu hoa co vai tro didu hoa luu lugng va cac thanh phan (SS, BOD,
COD...) cua nudc thai.
C6 3 loai bé diéu hoa:
+ Bé diéu hoa luu luong.
+ Bé diéu hoa nong do.

+ B& diéu hoa ca luu luong va nong do.

Hinh 3.3. Bé diéu hoa
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3.1.6. Bé lgc

Bé loc dung dé tach cac phan tir lo ling, phén tac c6 trong nudc thai véi kich
thude twong ddi nho sau bé ling bang cach cho nudce thai di qua cac vat liéu loc nhu
cat, thach anh, than cdc, than bun, than gd, séi nghién nho... Bé loc thuong lam
viéc véi hai ché do: loc va rira loc. Qua trinh nay chi ap dung cho céc cong nghé xu
Iy nudc thai tai sir dung va can thu hoi moét sé thanh phan qui hiém co trong nudc
thai.

C6 thé phan loai bé loc nhu sau:

+ Loc qua véach loc.

+ Bé loc vai 16p vat liu loc dang hat.

+ Thiét bi loc cham.

3.2. Phwong phap xir ly hoa ly va hoa hec
3.2.1. Keo tu, tao bong

Trong nguén nudc, mot phan cac hat thuong ton tai ¢ dang cac hat keo min
phén tan, kich thudc cac hat thuong dao dong tir 0.1 — 10 um. Cac hat nay khong
ndi ciing khong lang, va do dé twong d6i kho tach loai. Vi kich thudc hat nho, ty sb
dién tich bé mat va thé tich cta ching rat 16n nén hién tugng hoa hoc bé mat tro nén
rat quan trong.

Trang thai lo lting cua cac hat keo duoc bén héa nho lee day tinh dién. Do do,
dé pha tinh bén cua hat keo can trung hoa dién tich bé mat cua ching, qué trinh nay
duoc goi 1 qua trinh keo tu. C4c hat keo di bi trung hoa dién tich c6 thé lién két véi
cac hat keo khéc tao thanh bdng cin co kich thuéc 16n hon, ning hon va ling
xudng, qué trinh nay duoc goi 1a qua trinh tao bong.

Céac chat keo tu thuong ding 1a phén nhém: Al,(SO.)s.18H,0, NaAlO,,
Al(OH)sCl, KAI(SO,),.12H,0, NH,AI(SO,),.12H,0, phén st: Fe,(SO,)s.2H,0,
FeS0,.7H,0, FeCl;hay chat keo tu khéng phan ly, dang cao phan tir ¢ ngudn goc
thién nhién hay tong hop.

3.2.2. Hap phu

Phuong phap nay duoc dung rong rai dé lam sach triét dé nuéc thai khoi cac
chat hitu co hoa tan khong xir 1y duoc bang cac phuong phap khac. Tuy theo ban
chat, qua trinh hap phu dugc phan thanh hap phu Iy hoc va hap phu héa hoc.
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3.2.3. Trung hoa - Piéu hoa
Nuéc thai chira axit vo co hoic kiém can duoc trung hoa dua pH vé khoang
6.5 — 8.5 trugc khi thai vao ngudn nhan hoic st dung cho cdng nghé xt Iy tiép theo.
Trung hoa nudc thai c6 thé thyc hién bang nhiéu céach:
Tron 13n nuéc thai axit va nude thai kiém.
B sung cac tac nhan hoa hoc.

Loc nudc axit qua vat liéu cé tac dung trung hoa.

+ + + +

Hap thu khi axit bing nuée kiém hoic hap thu ammoniac bang nudc axit.
Pé trung hoa nudc thai chaa axit cd thé sir dung cac tac nhan héa hoc nhu
NaOH, KOH, Na,CO3, NH,0OH, CaCOs3, MgCOs... Song tac nhan ré nhat 13 sita vOi
Ca(OH),, tiép do6 1a soda va NaOH & dang phé thai.

Pé trung hoa nudce thai kiém cd thé dung khi acid (chira CO,, SO,, NO,,...).
Viéc sir dung khi axit khéng nhitng cho phép trung hoa nudc thai ma dong thoi ting
hiéu qua lam sach chinh khi thai.

3.2.4. Oxy hoa — khir

Muc dich ctia phuong phap nay 1a chuyén cac chat 6 nhiém doc hai trong nudc
thai thanh cac chat it doc hon va duoc loai ra khoi nuéc thai. Qué trinh nay tiéu tén
mot luong I6n céc tac nhan hoa hoc, do do qua trinh oxy hod hod hoc chi dugc dung
trong nhiing trudng hop khi céc tap chat gay 6 nhiém ban trong nudc thai khoéng thé
tach bang nhiing phuong phap khac.

Thuong st dung cac chat oxy hoa nhu: Clo khi va 1ong, nudc Javen NaOCl,
Kalipermanganat KMnQO,, Hypocloric Canxi Ca(ClO),, H,O,, Ozon ...

3.2.5. Trao ddi ion

Qua trinh dugc dung dé tach cac kim loai Pb, Zn, Cu, Hg, Cr, Ni, Cd, Mn...
hop chét As, P, CN cac chat 16ng phong xa khoi nudc thai.

Trao ddi ion co thé sir dung v&i cation va anion hitu co hodc vo co.

Uu diém:

+ RAt triét dé va xir 1 c6 chon lya ddi tuong.

+ Nhua ion co thoi gian st dung 1au dai, tai sinh dwgc nhiéu 1an véi chi phi
thip, ning luong tiéu tén nho.

+ Than thién v&i moi trudng vi nd chi hap thu cac chat sin c6 trong nudc.

Han ché:

39



+ Néu trong nudc tdn tai cac hop chét hiru co hay ion Fe**, chiing s& bam dinh
vao cac hat nhya ion, lam gidm kha nang trao ddi ion ctia nhua.

+ Chi phi du tu va van hanh kha cao nén it dugc sir dung cho cac cong trinh
16n va thuong sur dung cho céc truong hop doi hoi xur 1y cao.

3.2.6. Khir trung

Sau khi xir ly sinh hoc, phan 16n céac vi khuan trong nuéc thai bi tiéu diét.
Nhung dé tiéu diét toan b vi khuan gay bénh, nuéc thai can phai khir tring.

Céc phuong phap khir trung:

+ Dung hop chat clo: clorua véi, clorua nudc.
+ Dung ozon.
+ Dung tia cuc tim.

Trudc day, viéc dung clo hoic cac hop chat cua clo dugc sir dung rat pho bién
trong xur 1i nwdc thai vi dem lai hiéu qua cao, gia thanh ré. Tuy nhién, lugng clo du
trong nudc (0.5 mg/l) dé dam bao an toan va on dinh cho qué trinh khi tring sé gay
anh huong dén céc sinh vat cd ich khac. Do vay gan day viéc kht tring bang clo va
cac hop chit cua clo dan dugc thay thé bang ozon va tia cuc tim.

Bang 3.1. Ung dung qua trinh xt Iy héa hoc

Qué trinh Ung dung

Trung hoa bpé trung hoa nudce thai c6 do kiém hodc axit cao

Loai bo Phospho va ting hiéu qua liang cia cac chat ran lo

Keo tu i LA . < £
ung trong cac cong trinh lang so cap

Loai bo cac chat hitu co khong thé xir Iy duoc bang phuong
Hép phu phap hoa hoc hay sinh hoc thong dung. Ciing duoc dung dé
’ khir Clo cua nudc thai sau xu ly, trudc khi thai vao moi
truong

Dé loai bo cac vi sinh vat gdy bénh. Cac phuong phap nay
Khit tring thuong st dung la: chlorine, chlorine dioxide, bromide
chlorine, ozone...
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Nhiéu loai hoa chat duogc sir dung dé dat duoc nhirng muc
Céc qua trinh khac | tiéu nhat dinh nao d6. Vi dy nhu 1a ding hoa chat dé ket tua

cac kim loai nang trong nudc thai

(Nguon: X Iy nuweéc thai dé thi va cong nghiép — Tinh toan thiét ké cong trinh, Lam
Minh Triét, Nguyén Thanh Hung, Nguyén Phuéc Dan)
3.3. Phwong phap xi ly sinh hoc
Phuong phap sinh hoc xir 1y cic chat hitu co hoa tan cé trong nude thai ciing
nhu mot sb chit vo co. Dua trén co so hoat dong cua vi sinh vat dé phan huy cac
chét gay 6 nhiém. Vi sinh vat sir dung chat hitu co va mot s6 khoang chét lam thirc

an dé sinh trudng va phat trién. Phuong phap xur 1y sinh hoc ¢6 hai loai:

+ Phuong phap ky khi st dung nhom vi sinh vat ky khi hoat dong trong diéu
kién khong co oxy.

+ Phuong phap hiéu khi sit dung nhom vi sinh vat hiéu khi hoat dong trong
diéu kién c6 oxy.

Qua trinh phan hay cac chat hitu co nho vi sinh vat goi 1a qué trinh oxy héa
sinh hoa. Bé thuc hién qua trinh nay, cac chat hiru co hoa tan, ca chat keo va cac
chat phan tan nho trong nudc thai can di chuyén vao bén trong té bao vi sinh vat
theo ba giai doan chinh nhu sau:

+ Chuyén cac chat 6 nhiém tir pha 1ong tGi bé mit té bao vi sinh vat.

+ Khuéch tan tir bé mit té bao qua mang ban thdm do su chénh léch néng do
bén trong va bén ngoai té bao.

+ Chuyén héa cac chét trong té bao vi sinh vat, san sinh ning luong va tong
hop té bao méi.

Téc d6 qua trinh oxy hoa sinh hoa phu thudc vao ndng do chat hiru co, ham
luong cac tap chit va mac d6 6n dinh cua luu luong nudce thai vao hé théng xu ly.
O mdi diéu kién xtr 1y nhat dinh, cac yéu t6 chinh anh hudng dén toc d6 phan ung
sinh hoa 1a ché do thuy dong, ham lugng oxy trong nudc thai, nhi¢t do, pH, dinh
dudng va nguyén té vi luong

3.3.1. Phwong phap ky khi
Qua trinh phan hay Ky khi cac chat hiru co 1a qua trinh sinh héa phic tap tao ra
hang trim san pham trung gian va phan tng trung gian. Tuy nhién, phuong trinh
phan mg sinh hoa trong diéu kién Ky khi cé thé biéu dién don gian nhu sau:
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VSV + Chit hitu co — CH, + CO, + H, + NH3 + H,S + Té bao moi

Qua trinh phan hay ki khi xay ra theo bon giai doan:

+ Giai doan 1: Thay phan, cit mach céc hgp chit cao phan ti.
+ Giai doan 2: Axit hoa.

+ Giai doan 3: Acetate hoa.

+ Giai doan 4: Methane hoa.

Cac chat thai hiru co chtra cac chit hiru co cao phan tir nhu proteins, chét béo,
cacrbohydrates, lignin...trong giai doan thuy phan, s& dugc cit mach tao thanh
nhitng phan tr don gian, d& phan hay hon. Cac phan @ng thay phan sé chuyén hoa
protein thanh amino axit, carbohydrate thanh duong don va chat beo thanh axit béo.
Trong giai doan axit hda, cac chat hitu co don gian lai duoc chuyén hda thanh acetic
axit, H, va CO,. C4c axit béo d& bay hoi chu yéu la acetic axit, propionic axit va
lactic axit. Bén canh d6, CO, va H,, methanol, cic rugu don gian khac ciing duoc
hinh thanh trong qua trinh cat mach carbohydrat. Vi sinh vat chuyén hoa methane
chi c6 thé phan hiy mot sé loai co chat nhat dinh nhu CO,, H,, formate, acetate,
methanol, methylamines va CO. Cac phuong phép phan ung Xay ra nhu sau:

4H, + CO, —» CH,4 + 2H,0
4HCOOH + CH; — 3CO, + 2H,0
CH3;COOH — CH,4 + CO,
4CH3;0H — 3CH,4 + CO, + 2H,0
4(CH3)sN + H,0 — 9CH, + 3CO, + 6H,0 + 4NH;
3.3.2. Phwong phap hiéu khi
Str dung vi sinh vat hiéu khi, dién ra trong diéu kién cung cap oxy lién tuc.
Qua trinh xtr Iy gom 3 giai doan:
Oxy hoa cac chét hitu co:
CiHy0, + O; — CO, + H,O + AH
Téng hop té bao mai:
CxH,O; + O, + NH; — (CsH;0;:N) + CO;, + H,0 — AH
Phan huy ngi bao:
CsH,O,N + O, — 5C0O, + H,0 + NH3 = AH
Cac qué trinh xur ly sinh hoc bang phwong phéap hiéu khi c6 thé xay ra ¢ diéu kién ty
nhién hoac nhan tao. Trong cac cong trinh xir Iy nhan tao, nguoi ta tao diéu kién toi
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vu cho qua trinh oxy hoa sinh hod nén qua trinh xt ly ¢ tdc do va hiéu suat cao
hon rat nhiéu. Tuy theo trang thai ton tai cua vi sinh vat, qué trinh xi ly sinh hoc
hiéu khi c6 thé chia thanh:

+ Xt ly sinh hoc hiéu khi véi vi sinh vat sinh truéng dang lo ling cha yéu
dugc st dung dé khir chat hitu co chta carbon nhu qua trinh bun hoat tinh,
hd 1am thoang, bé phan ung hoat dong gian doan, qué trinh 1én men phan huy
hiéu khi. Trong sb cac qua trinh ndy, qué trinh bun hoat tinh 12 qua trinh phé
bién nhat.

+ Xt ly sinh hoc hiéu khi vai vi sinh vat sinh truong dang dinh bam nhu qua
trinh bun hoat tinh dinh bam, bé loc nhé giot, bé loc cao tai, dia sinh hoc, bé
phan tng nitrate voi mang ¢ dinh.

% Bé Aerotank

Aerotank hoat dong dua trén cac chuang vi sinh vat c6 kha nang oxi hoa va
khoang hoa cac chat hiru co co trong nudc thai.

Nudc thai sau khi di dugc xt Iy so bo con chira phan 16n cac chat hitu co &
dang hoa tan cting cac chat lo lung di vao Aerotank. Cac chat lo litng nay 1a mot sb
chat ran va co thé 1a cac chat hiru co chua phai 1a dang hoa tan. Cac chat lo Ling
1am noi vi khuan bam vao dé cu tra, sinh san va phat trién, dan thanh cac hat cin
bdng. Cac hat nay dan dan to va lo limg trong nudc. Cac bdng can nay chinh 1a bun
hoat tinh. Thoi gian nuéc luu trong bé Aerotank khéng 1au qua 12 gio (thuong chon
8 io).

< BéSBR

SBR la mot dang cua bé Aerotank, phat trién trén co sé xu |i bun hoat tinh,
van hanh theo tirng mé lién tuc va kiém soat duoc theo thoi gian, 1a mot cong trinh
xur 1y sinh hoc nuéc thai bang ban hoat tinh, trong d6 tuan tu dién ra cac qua trinh
thoi khi, ling ban va gan nudc thai. Do hoat dong gian doan nén sé ngan téi thiéu
cua bé 1a 2.

SBR c6 thé thuc hién cac qua trinh khir carbon, nitrat hoa, khir nitrat va kht
phospho sinh héa do c6 thé diéu chinh dugc qua trinh hiéu khi, thiéu khi, va ky khi
trong bé bang viéc cung cap oxy. Quéa trinh xir Iy nay cho hiéu qua xur Iy nuéc thai
rat cao. BODs ciia nudc thai sau xir Iy thuong thap hon 20mg/l, ham lwong can lo
Iteng tr 3 — 25 mg/l va N-NH; khoang tir 0.3 — 12 mg/I.
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Hinh 3.4. Bé SBR

< Bé MBR

MBR la c6ng nghé xtr Iy méi véi su két hop gitra cong nghé mang loc Vi
céng nghé xur 1y nudce thai theo phuong phép sinh hoc hiéu khi.

Cong nghé MBR sir dung cac mang loc dat ngap trong bé xu ly sinh hoc hiéu
khi. Nudc thai dugc xu ly bai c&c bun sinh hoc va bun nay sé€ dugc gitr lai boi qua
trinh loc qua mang. Vi thé nang cao hiéu qua khir cin lo ling trong nudc sau xi ly.

Ham luong can lo king bén trong bé sinh hoc sé gia tang nhanh chéng lam cho
kha nang phan huy sinh hoc cac chat 6 nhiém trong nudc thai dau vao ciing ting
theo. Ngoai ra, nudc thai sau xir Iy con loai bo can lo limg va c6 do trong sudt cao.

Ung dung cdng nghé mang MBR: duoc &p dung trong nganh xt 1y nudc thai
phd bién nhu:

1. Nuéc thai sinh hoat: khach san, nha hang, resort, treong hoc, khu ché xuét,
khu cong nghi¢p....

2. Nudc thai y té: bénh vién, phong kham, tram y té, ...

3. Nudc thai nganh cdng nghiép: san xuat nudc giai khét, ché bién thuy san,
ché bién thuc pham, ...

3.3.3. Phuong phap thiéu khi

Truong hop thiéu oxy, céc loai vi khuan khir nitorat denitrificans (dang ky khi
tly tién) s& tach oxy cua nitorat va nitrit dé oxy hoa chat hitu co. Nito phan tir tao
thanh trong qué trinh nay sé thoat ra khoéi nuéc.

Qua trinh chuyén: NO3— NO, — NO — N,O — N, (NO, N,0, N,: dang khi)

Tuy nhién dé cho qua trinh nay dién ra thi can phai xay ra thém 2 qué trinh
Nitrit hoa va Nitrat hda & diéu dién hiéu khi.
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Quia trinh nitrit hoa:
NH,+ O, — Nitrosomonas —> NO, ~
Quia trinh nitrat hoa:
NH,+ O, — Nitrobacter —> NO3; ™~

Phuong trinh phan ng:

55NH," + 760, +5CO, — Nitrosomonas —> CsH;NO, + 54NO, + 52H,0 +
109 H”

400NO, + 100, + NHj3 + 2H,0 + 5C0O, — Nitrobacter —> CsH;NO, +
400NO3

Nhung dé xir Iy duoc nito ciing doi héi ¢d nguon cacbon dé tong hop té bao.
Do nuéc thai dd duoc nitrat hoa thuong chua it vat chat chira Cacbon nén doi hoi
phai bo sung thém ngudn Cacbon tir ngoai vao. Trong mot s6 hé khir nitrit sinh hoc,
nudc thai chay toi hoic té bao chat thuong 1a ngudn cung cap Cacbon can thiét. Khi
xur Iy nudc thai cong nghiép thuong thiéu Cacbon hitu co nén ngudi ta thuong ding
ruou metylic 1am nguén cacbon bo sung. Nudc thai cong nghiép néu nghéo chat
dinh dudng nhung lai chtra cacbon hitu co thi ciing c6 thé hoa tron vao.
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CHUONG 4
PE XUAT CAC CONG NGHE XU LY NUOC THAI
4.1. Co s& thiét ké
Cong nghé xur ly phai thoa man céc yéu té sau:
Cong suat tram xr Iy.

Chat lugng nuéc sau xir 1y.

+

+

+ Thanh phan, tinh chat nuéc thai sinh hoat khu dén cu.

+ Nhiing quy dinh xa vao cdng chung va vao nguén nudc.

+ Hiéu qua qué trinh xu ly can thiét va hiéu qua xir Iy cta cong trinh don vi.

+ Dién tich dat sdn c6 cua khu dan cu: tuy thudc vao dién tich dat khu dan cu
danh cho tram xu 1y nudc thai 16n hay nho, tir 6 lva chon dé xuat cong nghé
phU hop nhét.

+ Yéu cau vé nang luong, hoa chat, cac thiét bj sin co trén thi truong.

4.2. Tinh chat nwéc thai dau vao
Thiét ké hé thong xir Iy nude thai sinh hoat cho co s& x& hoi Nhi Xuén, 2000
nguoi.

Bang 4.1. Thong s6 chat lugng nudc thai dau vao co s Nhi Xuan

QCVN
STT Thong sb Don vi Két qua 14:2008/BTNMT
(CotB)

1 pH - 6.87 5+9

2 | Tss mg/| 180 100

3 | BOD;s mg/l 260 50

4 Nitrat (NO3) mg/I Khoéng phat hién 50

5 | Phosphat (PO,) uell 10.5 10

6 | Dau md dong, thuc vat mg/l 20 20

7 | Chat hoat dong bé mat mg/l 2.7 10

8 Sunfua (tinh theo H,S) mg/I 4.4 4.0

9 | Amoni (tinh theo N) mg/I 60 10
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QCVN
STT Thong sb Pon vi Két qua 14:2008/BTNMT
(CotB)
10 | Tong chat rin hoa tan TDS mg/l 395 1000
11 | Coliform MPN/100ml 50000 5000

Ngudn: Két qua thdng ké tir cac cong trinh tuong tu

N: s6 dan cu cta co s& Nhi Xuan, N = 2000 ngudi

4.3. Tiéu chuin xa thai

Nudc thai tai co s Nhi Xuan sau khi duoc xt 1y tai hé théng xu 1y nuéc thai
tap trung phai dat quy chuan QCVN 14:2008/BTNMT, cét B.

Nguon tiép nhan nudc thai sau khi xt Iy 1a hé thong thoat nudc khu vuc kénh
rach thuéc xa Xuan Thai.

Luu lugng nudc sinh hoat trung binh trong ngay:

ngay __
th

Nxq 2000 x 150

1000 1000
q: Tiéu chuan thoat nuéc thai: q = 150 (I/nguoi.ngay) (QCVN 33:2006/BTNMT)

Bang 4.2. Thong s6 nudc thai co s Nhi Xuan

= 300 (m3/ngd)

STT Mo ta Pon vi Két qua
01 | Luu lugng nudc thai trung binh ngay m3/ngay 300
02 | Luu luong nuéc thai trung binh gio m3/h 12.5
m®%/s 0.003
03 | Luu lugng nudc thai trung binh gidy
I/s 3471
Bang 4.3. Hé sb khong diéu hoa chung K
Luu lwgng nwéc thai trung binh (1/s)
Hé so Ky
5 10 | 20 | 50 100 | 300 | 500 | 1000 | >5000
Ko max 2.5 21 | 19| 1.7 1.6 155 | 15 1.47 1.44
Ko min 038 | 045 | 05| 055 | 059 | 0.62 | 0.66 | 0.69 0.71

(Ngudn: Bang 3 — TCVN 7957:2008)
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Do Qy, = 3.47 < 5 (I/s) nén ta chon K = 5 (Theo TCVN 7957:2008)

Luu lugng nudc thai 16n nhat cia co so:
Qumax = Ko max X Q¥ = 2.5 x 12.5 = 31.25 m3/h = 0.01m?/s
Quin = Ko min X QU8 = 0.38 x 12.5 = 4.75 m?/h

4.4. P& xuat cong nghé xir ly
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Phwong an 1
Nudc thai dau vao

{

§ > Nudéc Song chin rac thd | -------—-> Dem di xu ly
............. > Khi ) ’
. . ho \\4
- Bun tuan hoan ( . ) <
d } Ho thu gom N
— _— 5 Bun \ @ J <
_._., Hoachat . — — \
— — - —» Nuéc tuan hoan BE lang cat
{ \/ N
Ludi chanractinh | > Pemdixuly
{ \/ N
[ May théi khi ] ............... > Bé diéu hoa
——_—> Bé anoxic <=
| \ J
I ;
| A4
I , ) I
. Bé Aerotank .
May thdi khi |7 'S . ) I
. A\ \ I
Bé ling — _ | Bécharabun
\\ 4 I
) \ , v
Clorine ----- > L B¢ khir trung ) Bé nénbun |——
¥ |
¥
Ngudn tiép nhan cot B, [ May ép bun ]4. . — Polimer
QCVN 14:2008/BTNMT l
San phoi bun

Hinh 4.1. So d6 cong nghé phuong an 1
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Phwong an 2
Nudc thai dau vao

{

§ > Nuéc Song chinrac thd | --—------> Demdixtr ly
............. » Khi N g
. v
—--=> BuUn tuan hoan f , ] «
Ho thu gom N
— — > Bln : J <
—.—.» Hoachat - @ \
— — — = Nuéc tudn hoan Bé lang cat
{ \/ N
Ludi chanractinh | > Pemdixuly
{ \/ N
[ May théi khi ] ............... > Bé diéu hoa
———> Bé anoxic <—
| \ J
I ;
1 A4
I , ) |
— Bé MBBR :
May thdi khi | > . ) I
. \\2 \ I
Bé ling — _ | Bécharabun
|
. A4 \ ¥
Clorine ----- > L B¢ khir trung ) Bé nénbun |——
¥ |
%
Ngudn tiép nhan cot B, [ May ép bun ]4. . — Polimer
QCVN 14:2008/BTNMT l
San phoi bun

Hinh 4.2. So d6 cdng nghé phuong an 2
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4.5. Thuyét minh so' d6 cong nghé
4.5.1. Phuong an 1

Dua vao dic tinh nude thai sinh hoat ciia co s& €6 cac chi tiéu 6 nhiém rat cao
(BOD, TSS, Phosphat, Amoni, Coliform), do d6 can phai dugc xt Iy so bo trudc
khi dugc xir Iy bai qué trinh sinh hoc. Nudc thai sinh hoat s& theo mwong c6 lip dat
song chin rac thd nham loai bo phan rac c6 kich thudc 16n nhu: gidy, g, nilong, 14
cy,...ra khoi nudc thai, phan rac nay sé dugc dem di xur 1y.

Nudc thai sau khi qua song chin tiép tuc qua ngan tiép nhéan truée khi qua bé
diéu hoa. Bé nay khong cé chirc ning xtr Iy c&c chi tiéu 6 nhiém trong nudc thai, ma
chi ¢6 chie nang luu chaa trung chuyén, tranh hién tugng qua tai vao cac gio cao
diém, do d6 gitip hé théng xt ly lam viéc 6n dinh dong thoi giam kich thuéc cac
cong trinh don vi tiép theo.

Nudc thai tiép tuc dugc bom qua bé ling cat. Trong nudc thai sinh hoat ludn
cd mot luong cat, vi thé phai dung bé ling cat dé loai bo trude khi dua vao song
chén réac tinh, tranh truong hop song chin rac bi nghet bai céc hat cét c6 kich thude
Ion.

Tir bé lang cat, nudc thai s& chay qua ludi chan rac tinh dé tach cac chét thai
ran c6 kich thudc nhé nham tranh sy ¢d vé bom (nghet bom, gy canh bom,...),
ngan chin sy mai mon dong co bom tai cac quy trinh xir 1y don vi tiép theo, ngin
chan su x&m nhap cac chat la trong bé xu 1y sinh hoc ma c6 thé gay két taa thanh
c4c chat ran noi trong bé sinh hoc dén dén hé thong xir Iy kém hiéu qua.

Nudc thai sau d6 s& tu chay sang bé diéu hoa. Do dic diém khéc nhau cua cac
nganh cong nghiép nén luu lwong va nong do cia nudc thai s& khong nhu nhau theo
ting giod trong nganh. Dé duy tri dong thai va ndng d6 dé dam bao hiéu qua cho céc
cong tac xir Iy tiép sau, dic biét 1a cum bé sinh hoc gitip cho céc vi sinh c6 thé thich
nghi véi nudc thai trong diéu kién 6n dinh, tranh tinh trang vi sinh bj soc tai, nguoi
ta str dung bé diéu hoa. Bé diéu hoa bao gom: Bé diéu hoa luu luong, diéu hoa nong
d6, diéu hoa ca luu luong va néng d6. Bé diéu hoa duogc cap khi lién tuc qua hé
thong dia thoi khi dugc lap dat dudi ddy bé nham xé&o tron dé ngan su ling can,
tranh phan hay chat hiru co gay mui.

Sau khi d 6n dinh, nuéc thai duoc chuyén dén bé thiéu khi Anoxic, duoc
khudy tron bang may khudy nham gii bun & trang thai lo lirng va nham tao su tiép
xUc gitra nguon thirc an va vi sinh. Hoan toan khong dwgc cung cip oxi cho bé nay
vi ¢6 thé gay tc ché cho vi sinh khir nitrat. Trong trudng hop ndy, bé anoxic duoc
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str dung nham khir Nito tir sy chuyén héa Nitrat thanh Nito tu do. Luong Nitrat nay
duoc tuan hoan tir lugng bun tuan hoan tir bé lang va lugng nudce thai tir bé hiéu khi
Aerotank (dit sau bé Anoxic) .

Nudc thai sau khi khitr nito s& tiép tuc tu chay vao bé hiéu khi Aerotank két
hop Nitrat hda. Tai ddy cac chat hitu co con lai trong nuéc thai s& tiép tuc dugc xir
ly. May thoi khi duoc van hanh lién tuc nham cung cap oxy cho vi sinh vat hiéu khi
hoat dong. Trong diéu kién thoi khi lién tuc, quan thé vi sinh vat hiéu khi s& phan
hity céc hop chit hitu co c6 trong nudc thai thanh cac hop chat vo co don gian nhu
CO,, H,0.

Nudc thai sau bé Aerotank s& chay tran qua bé ling. Tai day xay ra qua trinh
ling tach pha va gitt lai phan bun (vi sinh vat). Phan bun lang nay cha yéu Ia vi sinh
vat ra tir bé hiéu khi. Phan bin sau ling (tai ngan thu bun) dugc dan vé bé nén ban
sinh hoc dé giam d6 am, vi bin vira bom tir bé ling thuong chira do am kha cao.
Bun mét phan duogc bom tuan hoan vé bé hiéu khi, thiéu khi hoic MBBR. Bun sau
khi vé bé nén bin s& duoc bom bun chim bom bun vao may ép bun. Tai may ép
bun, bun s& duoc bom thém Polymer Cation tao diéu kién két dinh bun véi nhau.
Bun sau ép dugc mang di xtr Iy theo quy dinh, phan nuéc tach pha tir bé nén bun va
may ép bun duoc dan vé bé tiép nhan dé tiép tuc xur 1y.

Nudc thai tiép tuc di qua bé khir tring c6 bom hoda chat Chlorine dé loai bo
cac vi sinh vat gay hai nhu Ecoli, Coliform,...

Nudc thai sau khi qua bé tiép xtc khir trung dat tiéu chuan loai B, QCVN
14:2008/BTNMT va dugcC Xa ra moi truong.
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4.5.2. Phwong an 2

Dua vao dic tinh nudce thai sinh hoat cia co s& ¢d céac chi tiéu 6 nhiém rat cao
(BOD, TSS, Phosphat, Amoni, Coliform), do d6 can phai dugc Xt Iy so bo trudc
khi dugc xir Iy bai qué trinh sinh hoc. Nudc thai sinh hoat s& theo muong c6 lap dat
song chin rac thd nham loai bo phan rac ¢o kich thudc 16n nhu : gidy, gd, nilong, 14
cy,...ra khoi nudc thai, phan rac nay s& dugc dem di xur 1y.

Nudéc thai sau khi qua song chan tiép tuc qua ngan tiép nhan trudc khi qua bé
diéu hoa. Bé nay khdng cé chirc ning xtr Iy c&c chi tiéu 6 nhiém trong nudce thai, ma
chi ¢6 chie ning luu chaa trung chuyén, tranh hién twong qua tai vao cac gid cao
diém, do d6 gitip hé thong xtu ly lam viéc 6n dinh dong thoi giam kich thuéc cac
cong trinh don vj tiép theo.

Nudc thai tiép tuc dugc bom qua bé lang cat. Trong nudc thai sinh hoat luén
c6 mot luong cat, vi thé phai ding bé ling cat dé loai bo trude khi dua vao song
chan réac tinh, tranh truong hop song chan rac bi nghet bai cac hat cat ¢ kich thudc
I6n.

Tir bé lang cat, nude thai s& chay qua ludi chéan rac tinh dé tach cac chét thai
ran c6 kich thudc nhé nhiam tranh sy ¢6 vé& bom (nghet bom, giy canh bom,...),
ngin chin sy mai mon déng co bom tai cac quy trinh xir Iy don vi tiép theo, ngin
chin su x&m nhap cac chat la trong bé xu 1y sinh hoc ma c6 thé gay két taa thanh
c4c chat ran noi trong bé sinh hoc dén dén hé thong xir Iy kém hiéu qua.

Nudc thai sau d6 sé& ty chay sang bé diéu hoa. Do dic diém khéc nhau cia cac
nganh cong nghiép nén luu lwong va nong do cua nudc thai sé khong nhu nhau theo
ting giod trong nganh. Pé duy tri dong thai va ndng d6 dé dam bao hiéu qua cho céc
cong tac xir Iy tiép sau, dic biét 1a cum bé sinh hoc gitip cho céc vi sinh ¢c6 thé thich
nghi véi nudc thai trong diéu kién 6n dinh, tranh tinh trang vi sinh bj soc tai, nguoi
ta str dung bé diéu hoa. Bé diéu hoa bao gom: Bé diéu hoa luu lugng, diéu hoa nong
d6, diéu hoa ca luu luong va ndng d6. Bé diéu hoa duogc cap khi lién tuc qua hé
thng dia thdi khi dwoc lap dat dudi ddy bé nham x&o tron dé ngan su ling can,
tranh phan hay chat hiru co gy mui.

Sau khi dd 6n dinh, nuéc thai duoc chuyén dén bé thiéu khi Anoxic, duoc
khuay tron bang may khudy nham giit bun & trang thai lo litng va nham tao su tiép
xuc gitra nguon thirc an va vi sinh. Hoan toan khong dwoc cung cap oxi cho bé nay
vi 6 thé gay tc ché cho vi sinh khir nitrat. Trong trudng hop nay, bé anoxic duoc
st dung nham khir Nito tir sy chuyén hda Nitrat thanh Nito tu do. Luong Nitrat nay
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duoc tuan hoan tir lugng ban tuan hoan tir bé ling va luong nudc thai tir bé hiéu khi
MBBR (dit sau bé Anoxic) .

Nuéc thai sau khi khir nito sé tiép tuc tu chay vao bé hiéu khi MBBR. Bé
MBBR la bé xu ly sinh hoc bang mang vi sinh bam dinh trén cac gia thé lo lang
biochip. Vi sinh dinh bam trén gia thé c6 chirc nang xtr ly hoan thién cac hop chat
hitu co trong nudc thai. cac gia thé nay co thé ¢ dang dia tron. Lop vat lidu nay co
dién tich tiép xtc 16n, giit vai to 1a gia thé dé cac vi sinh vat xir Iy nudce sinh song.
Trong diéu kién thdi khi lién tuc, céc gia thé lo ling va chuyén dong trong nudc
thai. cdc mang vi sinh duoc hinh thanh trén bé mat gia thé c6 3 1op khéac nhau. Lép
trong cuing 1a mang vi sinh ki khi, 16p gitra 1a mang vi sinh thiéu khi va lép ngoai
cung 1a mang vi sinh hiéu khi. Nho vay ma bé MBBR c6 hiéu qua xir Iy Nito,
Photpho va BOD cao hon rat nhiéu so véi bé bun hoat tinh thong thuong.

Nudc thai sau bé MBBR s& chay tran qua bé lang. Tai day xay ra qué trinh
ling tach pha va gitt lai phan bun (vi sinh vat). Phan bun lang nay cha yéu Ia vi sinh
vat ra tir bé hiéu khi. Phan bin sau ling (tai ngan thu bun) dugc dan vé bé nén ban
sinh hoc dé giam d6 am, vi bun vira bom tir bé ling thuong chira do am kha cao.
Bun mot phan duogc bom tuan hoan vé bé hiéu khi, thiéu khi hoac MBBR. Bun sau
khi vé bé nén bin s& duoc bom bun chim bom bun vao may ép bun. Tai may ép
bun, bun s& duoc bom thém Polymer Cation tao diéu kién két dinh bun véi nhau.
Bun sau ép duoc mang di xir ly theo quy dinh, phan nudc tach pha tir bé nén bun va
may ép bun duoc dan vé bé tiép nhan dé tiép tuc xur 1y.

Nudc thai tiép tuc di qua bé khir tring c6 bom hoda chat Chlorine dé loai bo
cac vi sinh vat gay hai nhu Ecoli, Coliform,...

Nudc thai sau khi qua bé tiép xtc khir trung dat tiéu chuan loai B, QCVN
14:2008/BTNMT va dugcC Xa ra moi truong.
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4.6. Lwa chon cong nghé xir ly nwéc thai

4.6.1. So sanh 2 phwong 4n dé xuit

Bang 4.4. Bang so sanh 2 phuong an dé xuit

Aerotank

MBBR

- La qud trinh vi sinh vat lo lirng

- Cong nghé don gian, dé xay dung va
van hanh, bao dudng

- Sir dung nhiéu trong cac nganh c
ham

lugng chit hiru co cao

- Su dung rong réi

- On dinh lugng bun, loai bo dén 97%
SS

- Thich hop véi tat ca cac cong suat

- Tén nhiéu dién tich xay dung

- Do phai sir dung bom dé tuan hoan 6n
dinh lai ndong d6 bun hoat tinh & trong
bé nén khi van hanh tén nhiéu ning
luong.

- Can cung cap khong khi thuong
Xuyeén cho vi sinh vat hoat dong

- La qua trinh vi sinh vat bam dinh

- Mat db vi sinh trén mot don vi thé tich
cao hon Aecrotank

- He vi sinh bén

- Tiét kiém ning luong

- Loai bé duogc Nito

- Phan bé vi sinh déng déu hon trong bé
xu ly

- Tai trong cao, bién dong 6 nhidm I6n

- Tang dién tich tiép xdc giita vi sinh va
nudc thai

- Nudc thai sau xir 1y c6 ham luong
BOD, COD thép.

- Tiét kiém dién tich hon Aerotank

- Can cong trinh lang, loc phia sau
MBBR

- TUy chat luong gi4 thé ma kha ning
bam dinh cua vi sinh vat khac nhau
(bam dinh hozc dé bj troi)

- Thong thuong gia thé rat dé vo sau
mot thoi gian st dung.

- Ludn can mét lugng ché pham vi sinh
bé sung va duy tri.
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4.6.2. Hiéu qua xir Iy qua méi bé ciia 2 phwong an

Bang 4.5. Hiéu qua xu ly ctia phuong an 1

PHUONG AN 1
STT | Cac don vi cong trinh | TSS | BODs | N-NH," | PO,* | Sunfua | Coliform
Nong do
SO g0 | 260 60 | 105 | 44 | 50000
L | Song chan (mg/l)
rac tho Hiéu suit
ICUstat -y 4 0 0 0 0
(%)
o Nongdo 11296 | 2406 | 60 | 105 | 44 | 50000
, |Béling (mg/l)
cat Hié A
eusuat |-, 0 0 0 0 0
(%)
Nong do
| ON8Y16580 | 24906 | 60 | 105 | 44 | 50000
5 | Ludichin (mg/l)
rac tinh Hiéu su4
leusuat |-, 4 0 0 0 0
(%)
Nong do
o ON8 Y | 15025 |23962| 60 | 105 | 44 | 50000
, |Bédieu (mg/l)
hoa a1 <UA
Hicusuat |, 10 0 0 0 0
(%)
Nong do
Anoxic- | gy | 1592521565 60 | 105 | 44 | 50000
5 | Aerotank o .
< 1€U sua
- Lang g0 | 90 95 60 | 15 0
(%)
Nong do
q ON8Ce | 3185 | 2157 | 3 42 | 374 | 50000
g | Bekhu (mg/l)
trung i34 SUA
Hicusuat |, 0 0 0 0 95
(%)
X N,\ d,\
7 |Nguon —|NOnsdo 1 oy 65 | 2157 | 3 42 | 374 | 2500
tiep nhan | (mg/l)
QCVN 14:2008/BTNMT | o | o 0 0 , £000
CotB
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Bang 4.6. Hiéu qua xur ly ciia phuong an 2

PHUONG AN 2
STT | Cac don vi cong trinh | TSS | BODs | N-NH," | PO,* | Sunfua | Coliform
N)\ d/\
COm8Ce ) 180 | 260 | 60 | 105 | 4.4 | 50000
1 | Song chén | (mg/l)
rac tho Hiéu suit 4 A 0 0 0 0
(%)
Nong d6
- ONECO | 1728 | 2496 | 60 | 105 | 44 | 50000
, | Béling (mg/l)
cat Hiéu suit 4 0 0 0 0 0
(%)
Nong do
| TOnee 16580 | 2406 | 60 | 105 | 44 | 50000
5 | Ludichin (mg/1)
rac tlnh Hléu Suét 4 4 0 0 0 0
(%)
Nong do
o oMECY 115925 23062 | 60 | 105 | 44 | 50000
, | Bédiéu (mg/l)
hos Hicusuat | o | g 0 0 0 0
(%)
Nong do
Anoxic- | (mgy | 19925| 21565 60 | 105 | 44 | 50000
5 |MBBR- |
% S
Lang WSt 1 80 | 85 % | 50 | 15 0
(%)
N;\ d;\
7 oMECe | 3185 | 3235 | 24 |525| 374 | 50000
g | Bekhu (mg/l)
trung Hiéu suét 0 0 0 0 0 o
(%)
A N,\ d,\
7 |Nguon | WOnSdo | 0105 | 3935 | 24 | 525 | 374 | 2500
tiep nhan | (mg/1)
QCVN 14:2008/BTNMT | o0 | o 0 | 10| 4 5000
CotB
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CHUONG 5
TINH TOAN CAC CONG TRINH PON VI
5.1. Song chin réac tho
5.1.1. Nhiém vu
Song chan rac la cong trinh xt 1y dau tién trong tram xa 1y nudc thai nham git
lai cac tap chat c¢6 kich thudc 16n, cha yéu 1a rac.
5.1.2. Tinh toén

Bang 5.1. Thong sb dau vao song chan rac thd

TSS BODs | N-NH," PO,* | Sunfua Coliform

Chitiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml

Chisé | 6.87 180 260 60 10.5 4.4 50000

% Tinh toan mwong dan
Truéc khi qua bé diéu hoa, nuéc thai dugc dan dén song chin rac theo muong tiét
dién hinh chir nhat.

Dién tich tiét dién ué6t:
s

0.01
max
—_—— . 1 2
. 08 0.013m

W =

Trong do:
S ax: Luu lugng nudc thai theo gidy 16n nhat
v: Van téc chuyén dong cia nudc thai trude song chan rac (m/s), pham vi 0.7 — 1
m/s. Chon v =0.8 m/s
Muong dan cé chiéu rong B = 300mm
Do sdu myc nudc trong muong dan:

h_w_ams_om()
B 03 orum

Chiéu cao bao vé: hy, = 0.5m
Chiéu cao muong dan:
Hyuq = h + hyy = 0.04 + 0.5 = 0.54 (m)

% Tinh toan song chin réc
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Theo tai liéu “xir Iy nuéc thai LAm Minh Triét va Tran Hiéu Nhué nim 1978 « thi
song chin rac dugc tinh nhu sau:
Chon goc dit song chin rac 12 6 = 60° huéng vé phia dong chay
S6 khe ha cua song chén réc:
__ Qma
b X h X v

~ 0.01
M= 0,015 x0.04 % 0.8

n X kg

x 1.05 = 22 (khe)

Trong do6:
S luru lwrong 16n nhat cua dong thai (m%/s)

b: bé rong khe ha gitra cac song chin rac (mm), tir 10 — 25 mm. Chon b = 15mm
k,: hé sb tinh dén d6 thu hep caa dong chay khi sir dung cong cu cio rac co gidi,
k, = 1.05
h: chiéu sdu myc nuéc qua song chan rac (m) thuong lay bang chiéu sau myuc nudc
trong muong dan. Chon h = 0.04m
Vimax. 10c d0 chuyén dong ciia nuéc thai trudc song chan rac ¢ng véi luu luong 16n
nhat (72 m¥h), tir 0.6 — 1 m/s. Chon v, = 0.8 m/s
Chiéu rong song chan réc:

B,=Sx (n—1)+bxn=0.008x (22 — 1) + 0.015 x 22 = 0.498 (m)
Trong do:
Bé day thanh song chan: S = 0.008m
S6 khe ho song chén rac: n = 22 khe
Chon Bg=0.5m
Kiém tra lai tbc do dong chay ¢ phan md rong trude song chan rac ¢ng véi luu
lugng nudc thai Qpay = 0.01 m*/s. Van tdc nay khong dugc nho hon 0.4 m/s (Gido
trinh Xt Iy nuac thai — PGS. TS Hoang Hug)

_ Quax 001
Vie = =
B, xS 0.5 x 0.008

Té6n that ap luc qua song chén rac:

= 2.5 (m/s) (thoa)

8 X Vi

= X
s 2Xg k

Trong do:
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Viax = 0.8 m/s

g: gia tc trong truong (m/s?)

k: hé s tinh dén su ting ton that do rac dong lai ¢ song chan rac; k=2 —3

Chonk =3

8: hé s ton that cuc bo tai song chan rac phu thudc vao tiét dién thanh song chin
rac duoc tinh boi

X
6=BX(B) X sina
B: hé sb phu thudc tiét dién ngang cua thanh. D4i vai thanh tiét dién hinh chit nhat,
chon B = 2.42 m (theo bang 4-1, trang 69 Tai liéu xir Iy nuéc thai — LAm Minh Triét
va Tran Hiéu Nhué nam 1978)

a: géc nghiéng song chén rac, a = 60°

4
§= 242x<0'008)§>< in60 = 0.91
= 4. 0015 Sin = V.
Vay ton that &p luc qua song chén réc:
h_0.91><0.82><3_009 1.0
s = Zxogr <3009 (mH0)

Chiéu dai doan kénh mo rong trudc song chan rac:
_By—B,_ 05-03
S 2Xtga 2 xtg20

= 0.28 (m)

1

Trong do:
a: géc mé rong cua budng dit song chin rac. Chon a = 20°
B,.: chiéu rong cua muong dan nuéc thai vao. Chon By, = 0.3m
Chiéu dai doan thu hep sau song chan réc:
L, = 0.5 x L, = 0.5 x 0.28 = 0.14 (m)

Chiéu dai xay dyng muong dat song chan rac:

L=L;+L, +Ly =028 +0.14 + 1 = 1.42 (m)
L, : chiéu dai budng dat song chin rac; L, = 1m
Chiéu sau xay dung ctia phan muong dit:

H=h+h, + hy, = 0.04 + 0.5 + 0.09 = 0.63(m)

hyy: Chi€u cao tir muc nudc dén cot san nha dat song chan rac; hy,, = 0.5m
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Sau khi qua song chin rac tho thi ndng do TSS, BODs giam 4%:
TSS =180 — 180 x 0.04 = 172.8 (mg/])

BODs = 260 — 260 x 0.04 = 249.6 (mg/])

Bang 5.2. Théng s6 thiét ké song chin rac

Thong so thiét ké Pon vi Kich thwéc
Chiéu cao muong dan m 0.54
S6 khe hé caa song chan rac khe 22
Chiéu rong song chan rac m 0.5
Chiéu dai mo rong trude song chan rac m 0.28

5.2. H6 thu gom
5.2.1. Nhiém vu
La cong trinh don vi ¢6 chirc nang tiép nhan nuéc thai tir nuwdc thai sinh hoat
tir c4c bé ty hoai, tap trung nudce thai trude khi bom 18n bé diéu hoa.
Trong bé thu gom, sir dung hai bom hoat dong luan phién dé bom nudc thai
dén bé lang cét.
5.2.2. Tinh toén

Bang 5.3. Thong sé nudc thai dau vao hd thu gom

TSS BODs | N-NH," PO43' Sunfua Coliform

Chi tiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml

Chisé | 6.87 | 172.8 | 249.6 60 10.5 4.4 50000

% Kich thwéc bé thu gom
Thé tich bé thu gom

Vi = QP xt=31.25 X g = 5.2 (m?3)
Chon Vi; = 5.5 m3
Trong do:
t: thoi gian luu nudc trong bé; t = 10 — 30 phut. Chon t = 10 phit
Chon:
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Chiéu dai L =2m
Chiéu rong B = 1.5m
Chiéu cao hitu ich hy =2 m
Chiéu cao an toan hy, = 0.5 m
Viy chiéu cao téng cong cua bé :
H=hy +hy, =2+ 0.5 = 2.5 (m)
Thé tich xay dung bé:
V=LXBXxH=2x15x%25=75(m?
% Tinh toan bom
Cong suat tinh todn cua bom duge xac dinh bang cong thuc:
Q9™ xpxgxH 0.01x1000x9.81x10
1000 X n 1000 x 0.8

N = 1.23 (kW)

Trong do6:
QM2%: Jyu lwong nudc thai 16n nhat trong ngay (m%/s)
H,: Chiéu cao cot ap; H, = 8 — 10 m. Chon H, = 10 m
p: Khéi lwong riéng chit léng, p = 1000 kg/m®
n: Hé sé bom; Hiéu suit chung cta bom tir 0.72 — 0.93. Chon 1= 0.8
Hé sb du trir, p=1.5
Cong suit thuc ciia may bom:
N, = Nx B =123 x 1.5 = 1.85 (kW)
Chon 2 bom chim Tsurumi Model KTZ - 22.2, cdng suat mdi bom 1a 2.2 kW hoat
dong luan phién.

Bang 5.4. Thong s6 bom

Cong suat bom 2.2 KW — 3HP
Hong xa 50 mm
Luu Iuong 27 m*/h
Cot ap 26m

v: Van tdc nudc chay trong éng; v = 0.7 — 1.5 m/s. Chon v =1 m/s

Chon kich thudc dng nuéce ra 1a dng nhua PVC Binh Minh @ = 50 mm
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5 _ [axq_ [ ax3i2s
éngvao = 1T T X1 x3600 ™

Chon éng nhya Binh Minh PVC ¢6 D = 110 mm
Bang 5.5. Thong s6 thiét ké hd thu gom

Thong so thiét ké Pon vi Kich thwéc
Chiéu dai bé m 2
Chiéu rong bé m 1.5
Chiéu cao bé m 2.5
Puong kinh dng nuéc ra m 0.05
Puong kinh éng nuéc vao m 110
Thoi gian luu nuéc phut 10

5.3. Bé ling cat
5.3.1. Nhiém vu
Ling céc hat cat co kich thudc nho va 16n trude khi qua ludi chan rac tinh,
tranh bi nghet va anh hudng dén céac cong trinh phia sau.
5.3.2. Tinh toén

Bang 5.6. Thong s6 nudc thai dau vao bé lang cat

) TSS BODs | N-NH," PO43' Sunfua Coliform
Chi tiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml
Chisé | 6.87 | 172.8 | 249.6 60 10.5 4.4 50000

U,: DG 16n thuy lyc cia hat cat, mm/s. Xéac dinh béng tbc do lrflng tu do cua hat cat
& trang thai tinh va trang thai dong trong bé. Lay theo bang tmg véi d = 0.25 mm 1a
U, =24.2 mm/s

K - hé sb thuc nghiém tinh dén anh huong cia dac tinh dong chay cua nude dén toc
d6 lang cua hat cat trong bé lang céat. V&i U, = 24.2 thi K = 1.3

H: Chiéu sdu tinh toan cua bé ling cat; H = 0.25 — 1 m (diéu 8.3.4/TCVN
7957:2008). Chon H=0.4 m
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Vmax: Van toc chuyén dong ctia nudc thai trong bé tng véi luu lugng 16n nhat. vy,
=0.25 mm/s
Béang 5.7. Quan h¢ gitra kich thudc thuy luc Uy va duong kinh hat d

d(mm) | 01 | 012 | 015 | 02 | 025 | 03 [ 035 | 04 | 05
Uo(mm/s) | 512 | 7.37 | 115 | 18.7 | 24.2 | 283 | 345 | 40.7 | 51.6
Ngudn: Bang 26/Diéu 8.3.3/TCVN 7957-2008
Gia tri Uy, K phu thudc vao dudng kinh hat cat va loai bé lang cat
Béang 5.8. H¢ sb thuc nghiém K

Purong Hé sb thuc nghiém K
kinhciia | Dg lén Bé Iing cat théi khi
hatcat it | thay luc | B |ing cat
taibé | ciahatcdt | ngang | B=1 | BH=125 | B:H=15
(mm)
0.15 13.2 - 2.62 2.5 2.39
0.2 18.7 1.7 2.43 2.25 2.08
0.25 24.2 1.3 - - -
Ngudn: Bang 27/Piéu 8.3.3/TCVN 7957:2008
Taco:U,=242,K=13
Lo 1000 X 1.3 X 0.4 X 0.25 _ 0.4 (m)
24.2
ChonL=10m
Dién tich mat cat ngang bé lang cét
s
F= S‘:Xsz 1.3xm= 0.54 (m?)

Bé rong bé lang cat ngang:
Chontilé L:B=10:1

Vay B=1m

Chontil¢ B.H=1:2

VayH=2m

Chon thoi gian luu nude t = 2 phut
Thé tich bé:
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W=Qxt=0.01x2x60=12(m?
DPuong kinh éng din nudce trong bé:

Chon van téc chay trong éng v = 1 m/s

4% Qs ,4><001
Ding = - Xr;ax = 0.11 (m)

% Tinh toan mang thu hep
Chiéu rong ctra tran thu hep tir B xudng b

B X v B x v <1—K2/3>3/2
b= X X
mx,/ZXg anax 1-K
Trong do:
m: hé s6 luu luong cua cura tran; m = 0.352
K S i =0.001=01
s 0.01 '

___06x025  [06x025 (101 Ve 03¢

T 0352 xVZ X081 0.01 1-01 m)
D3 chénh léch day:

S ox  K—K23 0.01 0.1 —0.1%/3
AP = X = X = 0.01 (m)

Bxv 1-—K?3 06x025 1-—0.1%/3
% Thé tich viing chira cin
Thé tich phan chua cin ciia bé lang cat:
Nee X PXt  2000x0.04%x1
~ 1000 1000
( Xir Iy nude thai do thi va cong nghiép — tinh toan thiét ké cong trinh — LAm Minh
Triét )

= 0.08 ~ 0.1(m?>)

Trong do:

N,;: Dan s6 tinh toan theo chat lo ltmg, N,, = 2000 ngwoi

P: Lugng cat giit lai trong bé lang cat cho 1 ngudi trong ngay dém lay theo diéu
8.5.3 — TCVN 7957 -2008, P = 0.04 I/nguodingd (ng voi hé thong thoat nudc
chung)

t: Chu ki xa cat, chon t = 1 ngay dém

Chiéu cao 10p cat trong bé lang cat:
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H - w 0.08
" LXB 6x06
Chiéu sau téng cong ctia bé ling cat:

H=H,+Hy,+H, =2+05+0.1=26(m)

= 0.1 (m)

Chon H=3m
Phan chira cat dugc b tri trude bé lang cat. Co dang hinh thang, chiéu cao 13 0.5m.
Chon: day nho hinh thang a = 0.4m, day 1én hinh thang b = 0.6m
Cat lang & bé lang cat dugc gom vé h tap trung cat & dau bé lang bang thiét bi cao
co gidi. PO ddc cua ddy bé lang cat 1a 1% nghiéng vé phia dau bé
Pé phan phdi nude déu vao ving lang, lap dat mang phan phoi nudc dit sudt chiéu
rong cua bé, rong 0.8 m.
Ngay sau méang bd tri mot tim chan nara ndi ntra chim bang thép khong gi dé tranh
lam x&o tron ving nudc trong, chidu cao cua tim 1.4m, phan ngap dudi nuéc la
1.2m.
Gan mang rang cua ¢ thanh ctia mang tran bang thép inox day 1.5 mm. Chon go
trén 1a tam giac vuong can, day chir V. Pay chit V rong 150 mm, khoang cach cac
go 50 mm.
% Tinh toan san phoi cat

San phoi cat 6 nhiém vu 1am rdo nudc trong hdn hop cat dugc 1ay ra tir bé lang cat
dé c6 thé dé dang van chuyén di noi khic. San phoi cat thuong dugce xay dung gan
bé lang cat, chung quanh duogc dip dat cao.
Di¢n tich san phoi:

N X P x 365 2000 x 0.04 x 365

T 1000xh 1000 x 3

h: Chiéu cao 16p cat da phoi khé trong 1 ndm, h = 3 — 5 m*m”nam (Piéu 8.3.8
TCVN 7957-2008). Chon h =3m

= 9.73 (m?)

Chon sin phoi cat co 6 vé kich thudc 10 m?

Sau khi qua bé ling cat, TSS s& dugc giam 4%. Lugng TSS con lai sau khi qua bé
lang cat:

TSS =172.8 -172.8 X 0.04 = 165.89 (mg/1)

Bang 5.9. Thong s6 thiét ké bé ling cat

Théng sé thiét ké Pon vi Kich thwéc
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Chiéu dai bé m 10
Chiéu rong bé m 1
Chiéu cao bé m 3.5
Chiéu rong cta tran thu hep m 0.3
Do chénh léch day m 0.01
Thoi gian luu nudc phat 2

5.4. Luéi chin rac tinh
5.4.1. Nhiém vu
Gitr lai cac tap chét co kich thudc nho, kho léng. Van chuyén nudc thai thuan
lgi qua cac cong trinh phia sau.
5.4.2. Tinh toan

Bang 5.10. Théng sé dau vao ludi chan rac tinh

TSS | BODs | N-NH," | PO,* | Sunfua | Coliform

Chi tiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml

Chisé | 6.87 | 165.89 | 249.6 60 10.5 4.4 50000

Chon luéi ¢ dinh (dang 16m) c6 kich thuéc mat ludi d = 0.3 mm twong tng Véi tai
trong La = 480 L/phit.m?

Dién tich bé mit ludi:

D _ 3125 y 1h y 1000L
Ly 480  60ph m3

Dién tich bé mit 16m I6n hon bé mat phang 15%.

Dién tich bé mit phang cua luéi:
A, = A(100% — 15%) = 0.93(m?)
Ludi dugc ¢ dinh bang nep inox ¢6 B x H =20 x 3 (mm)
Lué6i chin rac dat nghiéng so voi phuong ngang 1 goc = 15°
Kich thudc ludi chin rac: L x W =1 x 0.93 (m)
Sau khi qua bé ling cat nong d6 nudc thai giam di 4% TSS va BODs
TSS = 165.89 — 165.89 x 0.04 = 159.25 (mg/1)
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BOD; = 249.6 — 249.6 x 0.04 = 239.62(mg/])
5.5. Bé diéu hoa
5.5.1. Nhiém vu

Gitap diéu hoa luu lwgng va nong do. Qua do oxy héa mét phan chat hiru co,

giam kich thudc cac cong trinh don vi phia sau va tang hiéu qua xur 1y nudc thai caa

fram.

Trong bé c6 hé théng thiét bi khudy tron dé ¢am bao hoa tan va can bang nong

d6 cac chit trong toan thé tich bé va khdng cho cin lang trong bé
5.5.2. Tinh toan
Bang 5.11. Thong s6 dau vao bé diéu hoa

) TSS BODs | N-NH," PO,* | Sunfua Coliform
Chi tiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml
Chisé | 6.87 | 159.25 | 239.62 60 10.5 4.4 50000

% Tinh toan Kich thwéc bé

Chon thoi gian luu nudc trong bé diéu hoa t = 4h
Thé tich bé diéu hoa:

Vi = Q1. X t=31.25 x 4 =125m3/h
Chon kich thuéc bé nhu sau:
Chiéu cao hiru ich cua bé: hyy=4 m
Chiéu cao bao vé : hp,,=0.5m
Chiéu cao tong cong cua bé:

H = hy; + hyy, =4+ 0.5 = 4.5 (m)

Thé tich thuc té cua bé:

Vi= LXBxH=6 x5x 4.5 =135 (m?)
Dién tich bé:

_Van 135

o 2
F T 15 30 (m*)

Puong kinh éng nuéc thai vao:
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MTXV X1 X3600

4 X 4 x 31.25
D6ngvéo = j % = \/ =0.11m

Chon éng nhya Binh Minh PVC ¢6 D = 110 mm
Trong do:
v: Van téc nuée thai vao. Chon v =1 m/s
Luu luong nudc thai vao: Q, = QR .= 31.25 m*h
< Tinh toan bom nwéc thai qua bé anoxic
Chiéu cao ong bom day: Z; = 4.5m
Chiéu cao 6ng bom hut: Z, = 0
Cot ap dé khic phuc chiéu cao dang hinh hoc: H; = Z; — Z,=4.5m
Ton thét ap luc gitra hai dau doan 6ng hit va éng day: H,= 0
Ton that ap luc cuc bo: H3=1m
Chiéu cao cot ap cua bom theo dinh luat Bernouli:
H=H;+H,+H;=454+0+1=5.5(m)
Cong suit bom tinh toan:

_ pxgxHxQ%g 1000 x9.81 x5.5x12.5
~ 1000xm 1000 x 0.8 x 3600

Cong suit thuc té cia may bom:
Ny =12 %N =1.2x0.23 = 0.28 (kW)

= 0.23 (kW)

Chon 2 bom chim Tsurumi model 50B2.4 hoat dong luan phién.
Béng 5.12. Thong s6 bom

Cong suit bom 0.4 kW

Luu lugng max | 0.26 m*/phat

Cot 4p max 9m

Hong xa 50 mm

< Tinh toan may théi khi
Luong khong khi can thiét:
Ly = qu X V; = 135 X 15 = 2025(m?)
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Trong do:

Quac: Tde d6 cap khi; quq = 12 -15 lit khi/m® thé tich.phut
Ap luc may thoi khi:
Hn=hg+h.+hs+Hpj=04+05+4=4.9(m)

Trong do:

hg: Ton that 4p luc do ma sat doc theo chiéu dai dng dan, m
he: Ton thit cuc b tai cac diém udn, khic quanh, m

Tong hg va hkhong vuot qua 0.4m

hg+ h,=0.4 (m)

h: Ton that 4p lyc qua thiét bi phan phéi khi; h, khong qua 0.5m. Chon h, = 0.5m
Hyi : Chiéu sau hiru ich cua bé

Cong suat may thoi khi:

GXRXT P, %283
- B
29.7 Xn Xe P,

Trong do:

N: Cong suat may thoi khi, kW
G: Khoéi luong ciia khong khi ma hé théng cung cap trong mot don vi thoi gian, kg/s
Khéi luong riéng cua khong khi: py = 1.2 kg/ m3

2025 x 1.2

20000 - 0.0405 kg/s

G = Qux X Pxx =
R: Hang s6 khi li tuong, R = 8.314
T: Nhiét d6 tuyét d6i cua khong khi dau vao, T =27 + 273 =300°K
P.: Ap suit tuyét doi ciia khong khi dau vao, atm. P, = 1 atm
P,: Ap suit tuyét ddi ciia khong khi dau ra, atm
P, =0.0968 xH, +1=4.9x0.0968 + 1 = 1.47 (atm)
K: Hé sb dbi v6i khong khi, K = 1.395
K-—1 1395-1
K 1.395

e: Hiéu suit ciia may khi nén tir 0.7 — 0.9, chon e = 0,8

= 0.283

n=

Viy cong suat ctia may thoi khi:
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_0.0405 x 8.314 x 300 [(1.47

0.283
29.7 x 0.283 % 0.8 1 ) - 1] = 1.73 (kW)

Cong suat thuc ctia may thoéi khi:
N, = 1.2 x N = 1.73 x 1.2 = 2.08 (kW)

Chon 2 may thdi khi Tsurumi model RSR-50mm hoat dong luan phién dé cip khi.
Bang 5.13. Thong sb may thoi khi

Luu luong 48 - 150 m*h

Cong suit 0.75-3.7KW~1-5HP

Téc d6 vong quay | 1000 - 1750 rpm

Cot ap 9.8 - 58.8 kpa ~ 1- 6 mH,0

% Tinh toan h¢ thong phan phoi khi
Khi dugc phan phoi bang cac dia phan phdi khi. Chon dia phan phdi khi EDI
FlexAir Threaded Disc voi cac thong s6 nhu sau:
e Duong kinh: 270 mm;
e Cudng do thdi khi: 7m*/h.
e SO dia phéan phdi trong bé:

Tong so dia can thiét:

L, 2025%x60x1073

Chon N =20 dia

Céch bo tri 6ng phan phdi khi

Bé c6 1 6ng chinh. Trén ng chinh chia thanh 4 éng phu theo sudt chiéu dai ciia bé.

Trén mdi dng nhanh duge b tri 5 dia.

Tong khoang cach giira 2 dia phan phéi khi ngoai ciing dén thanh bé 1a 1.5m

Khoang céch giita cac dia phan phdi trén 1 nhanh:
L = L-15 _ 6—15

ng,—1 5-1

Theo chiéu rong bé B = 5 m ta bd tri nhu sau:

=1.125m

Khoang cach giita 2 dng nhanh ngoai cting dén thanh bé 1a 0.5m

Khoang cach giira cac dng nhanh:
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B-1 5-1
Ngpg —1 4-1

1= =1.33m

Chon dudng kinh dng khi theo may théi khi Tsurumi model RSR-50mm
Chon Dy, = 50mm
Sau khi qua bé diéu hoa, ndong do nudc thai giam 10% BODs

BOD; = 239.62 — 239.62 x 0.1 = 215.66(mg/1)
Bang 5.14. Thong s thiét ké bé diéu hoa

Thong so thiét ké Pon vi Kich thwéc
Chiéu dai bé m 6
Chiéu rong bé m 5
Chiéu cao bé m 4.5
Puong kinh éng nuéc vao m 0.11
Puong kinh dng nuéc ra m 0.05
Tong so dia can thiét dia 20
Thoi gian luu nuéc h 4

PHUONG AN 1: CUM BE ANOXIC - AEROTANK
5.6. Bé Aerotank
5.6.1. Nhiém vu
Tai bé ndy, céc chat hitu co con lai s& duoc tiép tuc phan huy boi cac vi sinh
hiéu khi. Trong diéu kién hiéu khi, phan tng oxy hoa cd thé biéu dién nhu sau:

y Z 3 vsv y—3
CxHyOZN‘I‘(.X‘I‘ _____ )02—> XCOZ +TH20+NO3+AH

CoH,O0,N + 0, + NHy; ————— CsH,NO, + H,0 + CO, + AH
CsH,NO, + 50, — 5 2H,0 + CO, + NH; + AH
NHs + 0y ———— HNO, + 0, + HNO,
C,H,0,;N la dac trung cho chat thai hiru co, CsH,NO, la cong thicc cau tao

cua té bao vi sinh. Céc vi sinh vat tham gia phan huy ton tai dudi dang bun hoat
tinh.
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5.6.2. Tinh toan
Bang 5.15. Thong s dau vao bé Aerotank

TSS BOD: | N-NH,* | PO,* | Sunfua Coliform

Chi tiéu | pH
(mg/l) | (mg/l) | (mg/l) | (mg/l) | (mg/l) | MPN/100ml

Chisé | 6.87 | 159.25 |215.65 60 10.5 4.4 50000

Luu luong nudc thai trung binh trong 1 dém: Q,, = 300 m3/ngay
Ham lugng BODs trong nudc thai dan vao bé: S, = 215.65 mg/1
Ham lugng BODs trong nudc thai can dat sau khi xi ly: S = 21.57 mg/I
Ham lugng chat lo ling trong nudc thai dan vao bé Aerotank: € = 159.25 mg/I
Ham luong chat lo limg trong nudc thai can dat sau khi xt ly: €, = 31.85 mg/1
Nhiét do ctia nuédc thai: T = 25°C

% Tinh toan théi gian xir ly theo diéu kién Nitrat hoa
Téc d6 tang truong riéng caa vi khuan Nitrat hoa trong diéu kién van hanh bé on
dinh:
_No
Ky + Ny

x (7.2~ pH) ]

Un max = 0.2 ngdy * & 20°C (bang 5-4, TTTK cac cong trinh XLNT, Trinh Xuan
Lai)
Ham lugng oxy hoa tan trong bé DO = 4 mg/I

DO
) X (—) X (0098 X (T-20)) 5 [ 1 — 0.833

= X
UN HUN max ( K02 + DO

Hé s6 K, iy bang 1.3 mg/I
N,: Nong d6 nito dau vao; N, = 60 mg/l

Ky = 100:051xT-1.158 — 1()0.051x25-1.158 _ 1 3
Gia tri ciia pH dé c6 toc do tang truong riéng caa vi khuan Nitrat hda chap nhan
duogc tir 7.2 — 9 d6i véi cong trinh xir ly phdi hop khir BOD va Nitrat hoa, tir 7.5 —
8.6 dbi vai cdng trinh xt Iy tach biét (bang 5-3, TTTK céc cdng trinh XLNT, Trinh
Xuén Lai)
ChonpH=7.2
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60 4
= 0.2 X (—) X ( ) x (e0-098 X (25-20)
HN 13+ 60/ \13 + 4 (e )

x[1—0.833 x (7.2 - 7.2)] = 0.241 (ngay™ 1)
Xac dinh tbc d6 sir dung NH," cia vi khuan nitrat hda py theo yéu cau dau vao va
dau ra

_ K X N
PN = Ky + N
uy  0.241
K= & =——— =241 (ngay™
Yy 01 (ngay™)
Trong do:
Yy: mg bun hoat tinh/mg NH,*, Yy = 0.1 — 0.3. Chon Yy = 0.1

241 x 3
PN= 3773

Thoi gian Iuu bun trong bé:

= 1.68 (mgNH4/mgbun. ngay)

1
o= = Yn X py — Koy =0.1x 1.68 — 0.04 = 0.128
C

K4y = 0.04 ngay™ (bang 5-4, TTTK cac cong trinh XLNT, Trinh Xuén Lai )
Vay tudi caa bun 6. = 7.8 ngay
Thanh phan hoat tinh cua vi khuan Nitrat hoa trong bun hoat tinh (Xy)
Xy = fy XX
Trong do:
X: Nong d6 bun hoat tinh, chon X = 3000 mg/I
~ Yy x (NH, s& khir)
Yaop X (BODg s& khir) + Yy X (NH, & khtr)
. 0.1x (60 — 3)
N'70.6 x (215.65 — 21.57) + 0.1 x (60 — 3)
Ygop: hé s6 san sinh bun. Chon Ygop = 0.6
Xy = 0.05 X 3000 = 150 (mg/1)
Thoi gian can thiét dé Nitrat hoa:
o _V_No-N _ 60-3
NTQ T py XXy 1.68x 150
< Tinh toan thai gian xir 1y theo diéu kién khir BODs
Téc d6 oxy hda BODs mg/l cho 1mg/l bun hoat tinh trong 1 ngay:

fy

= 0.05

= 0.23 ngay = 5.5 h = 6h
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1 Iy
6—C=YX(Y)—Kd=YXp—Kd
. <1+K> 1><<1+008) 042( mgBOD )
= —X[|— = — e . = (. _—_—
P Y \6, d 0.5 \7.8 mgbun. ngay

Trong do:
0. = 7.8 ngay theo tudi bun Nitrat hoa d3 tinh ¢ trén
Y: Hé s6 sinh trudng cuc dai. Chon Y= 0.5 (mg bun hoat tinh/mg BODs ) (bang 5-
1, TTTK céc cong trinh XLNT, Trinh Xuén Lai )
Kq4: Hé sb phan hay ngi bao, K4 = 0.02 — 0.1 (ngay~1). Chon K4 = 0.08 ngay™
Thai gian can thiét ¢é khir BODs:

V §,—-S _ 215.65 — 21.57

e = — = =
NTQT pxX 0.42 % 3000

= 0.15ngay = 3.6 h = 4h

Chon thé tich bé theo thoi gian luu nudc dé nitrat hda 8y = 4h
Chon thé tich bé Aerotank tinh theo thoi gian luu nudc dé nitrart hoa:
Vi = Qpgay X By = 300 X 0.23 = 69 (m?)
Kich thuéc bé:
L =6m
B =3m
H=h+h,, =4.5m
¢ Lwong bun sinh ra do khir BODg
Téc d6 tang truong cua bun:
B Y B 0.5
1+Kyx0: 140.08x7.8
Luong bun hoat tinh sinh ra trong 1 ngay:
Pe = Yo X Queay X (So —S) X 1073 = 0.3 x 300 X (215.65 — 21.57) x 1073
=17.47 ( k{” )
ngay
Tong luong can sinh ra trong 1 ngay:
Ta co: MLVSS = 0.8 x MLSS

Yy

= 0.3 (ngay™ 1)

Luong cin du xa di hing ngay:
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Py=P—P,=P—(Q x5S, x1073)

P, = 21.84 — (300 x 31.85 x 1073) = 12.29 (kg/ngay)
Luong bun xa thai ra khoi hé théng:
Gia sir bun du dugc xa bo tir dwong éng din bin tuan hoan. Qu, = Qngsy VA ham
luong chit rin lo ling d& bay hoi trong bun & dau ra chiém 80% ham luong chat ran
lo lirng. Khi d6 luu luong bun du thai bo duoc tinh theo cdng thuc:
~ Vy X X
 Qu X Xy + Qra X Xrg
_ Vu XX = Qg X Xpqg X0,

Oc

W X, X6,
69X 3000 —300 x 2548 X 7.8 _ 236 3
v 8000 x 7.8 - (ngéy)

Trong do:
Vy : thé tich bé Aerotank

X: nong d6 VSS trong hdn hop bun hoat tinh trong bé aerotank; X = 3000 mg
VSS/I

X, : Nong do VSS cua bun hoat tinh trong bé:
X, = 0.8 x 1000 = 8000 (mgVSS/l)
Qu: luu lugng bun thai

Qra: Luu lwong nuéc dua ra tir bé ling (Luong nudc thai ra ngoai hé thdng). Xem
nhu luong nuéc that thoat do tuan hoan bun 1 khong dang ké

Q= Q=300 m3/ngay
X;a : NOng d6 VSS trong luong SS ra khoi bé lang:
X,, = 0.8 X SS,, = 0.8 x 31.85 = 25.48 (mg/l)

% Luwu hrgng bun tuan hoan

Q.. X

Acrotank

76



Lap can bing vat chat:
QX X+ Qr X Xy = (Q+ Q) X X

Trong do:
Q: luu lugng nudc thai vao
Q:: Luu lwong bun hoat tinh tuan hoan
Xo: Ham lwong cin lo ling ddu vao Aerotank, thudng rat nho nén xem X, = 0
X, Nong do VSS trong tuan hoan bun. X, = 8000 mg/I
X: Nong do VSS trong bé Aerotank, X = 3000 mg/l
Khi do:

QX X, = (Q+ Q) XX

QXX = (X, — X)X Q,
Ti s6 tuan hoan bun:

X Q3000
X,—X @ 8000-—3000
(Theo céng thirc 6.5 - Trang 93 - Tinh todn thiét ké cdc cong trinh xik 1y nudc thdi -

TS. Trinh Xudn Lai - NXB Xay dung)

0.6

a

Luu lugng bun tuan hoan:

m3

0, =axQ=0.6x300=180 —
ngay

Kiém tra chi tiéu lam viéc cua bé Aerotank
Tai trong thé tich Lgop
X S 300 x 215.65 mgBOD kgBOD
@x50 _ — 938 D92775 938 925

Lsop = vy 69 B l.ngay ' l.ngay
Gia tri nay thuoc khoang cho phép (Lgop thudoc khoang 0.2 - 1.6 kg
BODs/m>.ngay) (Trang 10, Sé tay hudng dan thiét ké cac cong trinh xi ly sinh hoc
— Bui Xuan Thanh)

Ti sb FIM:

F So 215.65 mgBODs

= = =0.31
M 6x X 0.23x3000 mgVSS.ngay
(thuoc khoang 0.2 - 1)

Téc d6 oxy hoa ciia 1g bun hoat tinh:
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_ S-S _21565-2157 . mgBODs
0 xX 0.23 x 3000 mgbun.ngay
< Luwu lwgng khi can cung cap cho Aerotank (Theo TS.Trinh Xuén lai —~Tinh
toan thiét ké cac cong trinh XLNT)
Luwrong oxy can thiét cho quéa trinh xit 1y miréc thdi bang sinh hoc gom heong oxy can
dé 1am sach BOD, oxy héa NH," thanh NO3’, khiz NOg”

— X207 q4oxp
0o =000 x Xt

P

1000 ngay
Trong do:
0C,: lwong oxy can thiét theo diéu kién tiéu chuén cua phan &ng ¢ 20°C
f: hé s chuyén doi tir BODs sang COD hay BOD,y; f = 0.45 — 0.68
_ BOD;
COD
P.: phan té bao du thai ra ngoai theo bun du:
Py = Yp X Qugay X (S —S) x 1073 = 0.3 x 300 X (215.65 — 21.57) x 1073

kg
- 1747 (22)
ngay

f

Vai:

Y,,: hé s6 bun san sinh tir viéc khir BOD:

Y 05
1+Kyx6: 1+008x78

1.42: hé s6 chuyén doi tir té bao sang COD

Yy

= 0.3 (ngay 1)

No, N: tdng ham lugng Nito ddu vao va dau ra (g/m?)
4.57: hé sb st dung oxy khi oxy hoa NH," thanh NO3

- 300 x (215.65 — 21.57) 42 % 1747 + 457 x 300 x (60 — 3)
o 1000 x 0.6 ' ' 1000
kg0
— 150.4 (-222)
ngay

Luong oxy sir dung trong thuc té:

S ) 1 1
X X —
B X Cq— Cy/  1.024T-20) " ¢

0C, = 0C, x(

Trong do:
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B: hé s diéu chinh lyc cang bé mit theo ham lugng mudi, ddi véi nudc thai thuong
lay p =1

C,: ndng dd oxy bdo hoa trong nudc sach tng véi T°C = 20° va do cao theo muc
nudc bién tai nha may xu Iy (mg/l); Cs = 9.08

Cqn: NONg dd oxy bdo hoa trong nudc sach wng véi T°C = 25° va do cao theo muc
nuéc bién tai nha may xi ly (mg/l); Cy;, = 8.24

Cq4: NOng d6 oxy can duy tri trong cong trinh (mg/l), thuong ldy bang 1.5 + 2mgl/l.
Chon C4 =2mg/I

o: hé sé diéu chinh lugng oxy ngdm vao nudc thai, a = 0.6 + 0.94

oc —1504><< 008 )x L L )1508 192
Lo 1x824— 2/71.02425-20 709 "7 (ngéy)

Luong khdng khi can thiét:
Trong khong khi oxy chiém 15% trong luong va khéi lugng riéng caa khong khi 1a
1.2 kg/m® & 20°C

OC fo 21298 s 179983 m- 75 m-
=——Xf=———-%x15= : = —
Q=515 % 12 0.15 x 1.2 ngly &
m3
= 0.02 (—
)
Trong do:

f: hé sb an toan, thuong tir 1.5 = 2; Chon f= 1.5

Chon hé thong phan phéi khi cho bé 1a hé théng dia phan phdi khi

Bot khi di ra tir dia phan phdi khi c6 cudng d6 khi tir 0.01 m*/s + 0.02 m*/s trén mot
mét vubng bé mat rdng cua thiét bi

Chon dia phan phdi khi c6 duong kinh 270 mm, cudng d6 khi qua mdi dia 1a 1.25
I/s dén 2.5 I/s (theo TS.Trinh Xu&n Lai. Tinh toan thiét ké cac cong trinh xir 1y nudc
thai, 2000)

Chon cudng do khi qua mdi dia la 1.25 I/s = 4.5m%/h

S6 dia phan phbi khi trong bé:

75
Nga = — = 7= = 16.67 (dia)
dia .

ChOn NdTa = 20 dia
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Cac 6ng nhanh duoc phan phéi déu va d6i xang vai nhau tirng cap qua dng chinh,

chon 4 6ng nhanh, mdi dng c6 5 dia phan phdi khi. Chon van toc khi di trong 6ng

nhanh v =10 m/s

Ta co chiéu dai thiét ké bé 1a L = 6m

Khoang cach giira 2 dia phan phéi khi ngoai cung dén thanh bé 12 0.5m

Khoang céch giita cac dia phan phdi trén 1 nhanh:
L = L—1 =6—1

Nge—1 5-—1

Theo chiéu dai bé L = 6m ta bd tri nhu sau:

= 1.25m

Khoang cach giita 2 dng nhanh ngoai cting dén thanh bé 1a 0.5m
Khoang céch giita cac 6ng nhanh:
B-1 3-1

| =
Nng —1 4—1

=0.67m

Cong suat may thdi khi:

N = 34400 X (p°27 — 1) X Q. _ 34400 x (1.47°%° — 1) X 75
B 102 X B 102 x 0.8 x 3600

Cong suat thyc cua may:
N, =12 x N = 1.2 x 1.038 = 1.25 (kW)
Chon N, = 1.5 kW
Chon dudng kinh dng khi theo may théi khi Tsurumi model RSR-50mm
Chon Dy, = 50mm

= 1.038 (kW)

Trong do:
n: hiéu suat may khi nén, chon 1 = 0.8
P: &p lyc may khi nén (atm)
103+ He 103 +4.9
10.3 10.3
Ap luc can thiét cho hé thong khi nén:
H.=hg+hy +hf+H=04+05+4=49(m)

p= = 1.47 (atm)

hy4: ton that 4p luc do ma sét trén chiéu dai éng dn
h,y, : ton that &p luc cuc bd cua dng phan phdi khi
h¢ : ton that &p luc qua thiét bj phan phdi khi

H: chiéu sau hitu ich cua bé. H = 4m
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Thong thuong hy + hg, khong vuot qua 0.4m , hy khong vuot quéa 0.5m (Theo
PGS.TS Hoang Hué - XLNT - Tr122)
% Tinh toan bom bun
Bom bun tuan hoan:
Chon cot ap bom: H, = 8m
Cong suit bom:
Q- xpxgxH, 180x1000x9.81x8
1000 X n 1000 x 0.8 x 24 x 3600

Chon bom chim Model 50B2.4 ¢6 cong suat N = 0.4 kW
Bang 5.16. Thong s6 bom bun bé Aerotank

N

= 0.2 (kW)

Cong suat bom 0.4 KW
Cot ap 9.5m
Luu luong tdi da 0.26 m*/phat
Hong xa 50mm

< Tinh toan dwong 6ng din nwéc vao bé, dng nwéc thai ra
Van téc nudc chay trong dng chon 0.9 m/s (v = 0.6 - 0.9 m/s)
Van téc bun trong 6ng chon 1 m/s (v, = 1 —2 m/s)
Luu luong nudc thai theo gio 1a 300 m®/ngay
Luu lwong bun tudn hoan Q, = 180 m*/ngay

Puong 6ng dan nuéc vao bé:

4%0Q 4 % 300
Dysg = = = 0.07 (m)

TXv 1 x0.9x24x 3600

Puong kinh 6ng din nuéc vao PVC @75

Puong 6ng dan ra bé:

5 _\/4><(Q+QQ_\/ 4 x (300 + 180)

TX v X 0.9 x 24 x 3600 _ 209 (M)
Puong kinh 6ng dan nude ra PVC ¢90
Béng 5.17. Thong s thiét ké bé Aerotank
Théng sé thiét ké Pon vi Kich thwéc
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Chiéu dai bé m 6
Chiéu rong bé m 3
Chiéu cao bé m 4.5
Puong kinh éng nuéc vao m 0.075
Puong kinh éng nudéc ra m 0.09
Tong sb dia can thiét dia 20
Thoi gian luu bun ngay 7.8
Thoi gian luu nuéc h 4

5.7. Bé Anoxic
5.7.1. Nhiém vu

Nuéc thai tir bé diéu hoa va nude tuan hoan sau bé sinh hoc hiéu khi Aerotank
duoc bom qua bé sinh hoc thiéu khi Anoxic theo hudng tir dudi 1én. Bé sinh hoc
nay c6 nhiém vu khtr Nito. Cac vi khuan hién dién trong nudéc thai ton tai & dang lo
ling do tac dong cua dong chay va dang dinh bam trén vat liéu. Vi sinh thiéu khi
phat trién sinh khoi trén vat ligu Plastic cd bé mat riéng 16n va ¢ dang lo ling. Nudéc
thai sau khi qua bé Anoxic s& ty chay sang bé sinh hoc hiéu khi Aerotank dé tiép tuc
dugc xu ly.

5.7.2. Tinh toén
Chon higu suit ctia bé khir NO5™: E = 65%
Khi chuyén hoa 1mg NH,* can tiéu thu 3.96mg O, va tao ra 0.31mg té bao méi
(Theo TS.Trinh Xuan lai — Tinh toan thiét ké cac cong trinh XLNT)
Pau vao NO3 = (60 — 3) — (60 — 3) x 0.4 = 34.2 (mg/1)
Pau ra NOy = 34.2 — 34.2 x 0.65 = 11.97 (mg/l)
Nong d6 bun hoat tinh trong bé: X = 4100 mg/I
Nhiét do thap nhit T = 20°C
Toc do khir NOs™ & nhiét d¢ 20°C:
P the do khir NO3™ & nhiét d6 20°C = 0.1 mg NO3/mg bun.ngay
p = py, X 1.097729 x (1 — DO) = 0.1 X 1.09%720 x (1 —0.15)
= 0.1 mgN,/mg bun.ngay)

Thoi gian luu:
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NO;, —NO;, 34.2-11.97 . -
= = = 0.08 ngay = 1.9 gic

14
9 =—
0 pn, X X 0.1 X 3000

Thé tich bé:
Vr = 0 X Qugay = 0.08 X 300 = 24 (m?)

Chon kich thuéc bé anoxic:
L=3m
B =2m
H=h+hy,=4.5m

% Tinh toan thiét bi khuay tron
Ning luong khudy tron cua bé:

P=uxG*xV =0.8937 x 1073 x 502 x 15 = 33.51 (W) = 0.03 (kW)
Trong do:
G: gradian van téc (s). Chon G =50 s
w: DO nhét dong hoc cua nudc (N.s/m?). Pbi voi nuéc nhiét do 25°C c6 p =
0.8937 x 1073

Cong suat mo to:

P, = % = 673 = 0.04 (kW)
n: Hiéu suat dong co
Bang 5.18. Thong sé thiét ké bé Anoxic
Thong so thiét ké Pon vi Kich thwéc

Chiéu dai bé m 3
Chiéu rong bé m 2
Chiéu cao bé m 4.5
Thoi gian luu nuéc h 1.9

5.8. Bé ling
5.8.1. Nhiém vu
Loai bo cac tap chat lo ling con lai trong nuéce thai qua bé diéu hoa. O day céac
chat lo lang ¢6 ty trong 16n hon ty trong cia nudce s& lang xudng day.

83



5.8.2. Tinh toan
Dién tich mat bang cua bé ling:
P QXA+a)x(,
Ce XV,

Trong do:

Q: luu lwong nuéc thai; Q = 12.5 m¥h

a: hé sb tuan hoan; @ = 0.75

C,: ndng d6 bun hoat tinh trong bé Aerotank; C, = 3000 mg/1

C,: Nong @6 bun hoat tinh trong dong tuan hoan; ¢, = 8000 mg/I

V,: Van téc lang caa bé mat phan chia ¢ng véi nong do6 C;
_C._ 8000

C = 4000 (=2

- - m
- 6 _ 6
VL_V ax)(e K X Cp x10 =7Xe 600 X 4000 X 10 _064( )

Trong do6:
Vnax: T M/h
K =600 (can c6 chi sb thé tich 50 < SVI < 150)
Vay dién tich phan lang cua bé:
125X (1 +0.75) X 3000
8000 x 0.64
Néu ké ca bé phan phéi trung tam:
Fps=11xF=11x1282=14.1 (m?

= 12.82 (m?)

Xay dyng 1 bé lang tron radian, duong kinh bé:

4% Fpg 4%14.1
D= = == 4.24 (m) = 4.5 (m)

T

Chon chiéu cao bé:

Chiéu cao ling: h = 2m

Chiéu cao Iép bun lang: Ay, = 0.2 m
Chiéu cao hé thu ban: h, = 0.3 m
Chiéu cao bao vé: hy,, = 0.3 (m)

Chiéu cao phan trung hoa: hy;, = 0.1 (m)
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Téng chiéu cao xay dung bé:
H=h+hb+hh+hbv+hth= B(m)

Tai trong bé mat cua bé ling:

=== 21.28 (m3/m?.ngay)

DPuong kinh budng phan phéi trung tam:
dy = 025 % D = 0.25 x 4.5 = 1.1 (im)
Chiéu cao 6ng trung tam:
Rerung tam = 60% X h = 60% x 2 = 1.2m
DPuong kinh hé thu bun: 0.5m
% Kiém tra thoi gian lwu nwéc cia bé ling
Thé tich phan lang cua bé:
V=%><(D2—d§t) x H =%x (4.5 — 1.1%2) x 3 = 45 (m?3)

Thoi gian luu nuéc:

V 45
t=—=—-=3.6(h) >15h
125

Tai trong méng tran:

—_— Q —_
S @mxD 457

+ Tinh mang thu nwéc va mang ring cwa

= 21.23 (m3/m?%.ngay) < 500 m3/m?.ngay

Puong kinh méang ring cua bang 0.8 duong kinh bé
Dpning = 0.8 X 4.5 = 3.6 (m)
Chiéu dai mang rang cua:
| =7 X Dypgng = 3.6m =113 (m) = 11.5m
Chon 4 rang cua /1m chiéu dai, vay ta c6 46 rang cua
Luu luong nudce qua 1 khe:

= ﬁb—12'5—027 3/h.kh 0.3m3/h.kh
== =0 (m°/h.khe) = 0.3 m°/h.khe

Mat khéc ta co:

8 C, x .2 xH%xt o 142><H% 0.3 3/s.kh
= — X —_ = . = — .
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Trong do:
Q: luu lugng nuée qua mdi khe
H: chiéu cao 16p nudéc qua khe
0: goc cua khia chix V, 8 = 90°
C;: hé s6 lwu lugng C; = 0.6
Tur phuong trinh trén, tim dugc H = 0.02m = 20 mm
Chon chiéu cao mdi khe 1a 25 m®
Chiéu cao tong cong mang ring cua: 240mm
Khoang céch gitra 2 khe 1a 75mm
Chiéu dai 1 khe 1a 50mm
Vit liéu lam mang rang cua la inox 2.5mm
Mang thu nudc:
Chon mang thu nudc dat bén trong thanh bé
buong kinh trong méang:
Dpping = 08X D = 0.8 X 4.5 = 3.6 m
Chiéu dai thanh méang bang bé tong cot thép, b = 0.1 m
Chon chiéu cao mang thu: hypsn, = 0.26 m
Dién tich mat cit wot méang thu:
Fing = bming X Rmang = 0.1 X 0.26 = 0.026 m
Téc do quay thanh gat ban:
w = 0.02 — 0.05 vong /phut
Chon w = 0.03 vong/phut (TTTK cac cdng trinh XLNT, Trinh Xuén Lai )
Puong kinh 6ng dan nudce vao:

v: van téc chay trong 6ng; chon v = 0.9 m/s

\/ 4xQ j 4x12.5
D= = 0.07 (m)

3600 Xx v X 7T .|0.9 X 36007
Chon 6ng PVC 975

% Bom bun tuin hoan
Cong suit bom:
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_ pXQXxgxH 1000x180x9.81x10
~ 1000xm 86400 x 1000 x 0.8

Q: luu lwong bun tuan hoan, Q = 180 m*/ngay

N

= 0.25 (kW)

H: chiéu caoc cot ap, chon H = 10m
n: Hiéu suat may bom, chon n = 0.8
Cong suat bom thuc:
Nepge = 1.2 X N = 1.2 X 0.25 = 0.3(kW)
Chon bom Tsurumi 50B2.4 ¢6 cdng suat 0.4 kW
Bang 5.19. Théng s6 bom bun bé ling

Cong suat bom 0.4 KW
Cot ap 9.5m
Luu lwong tdi da 0.26 m*/phat
Hong xa 50 mm

Chon dudng kinh 6ng dan ban @ = 50 mm
Bang 5.20. Thong sé thiét ké bé lang ly tam

Thong sb thiét ké Pon vi Kich thwéc

Puong kinh bé m 4.5
Puong kinh 6ng trung tam m 1.1
Chiéu cao bé m 3
Chiéu cao 6ng trung tam m 1.2
Chiéu cao éng ling m 1.8
Chiéu cao 16p bun ling m 0.3
Chiéu cao hé thu ban m 0.3
Chiéu cao phan trung hoa m 0.1
Puong kinh éng nuéc thai vao m 0.075
Puong kinh éng nuéc thai ra m 0.075
DPuong kinh éng din bun thai m 0.05
Thoi gian luu nuéc h 3.6
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Sau khi qua bé ling, nong do nudéc thai giam 80% TSS, 90% BODs, 95% N-NH,",
60% PO,>, 15% Sunfua
TSS = 159.25 — 159.25 x 0.8 = 31.85 (mg/l)
BOD: = 215.65 — 215.65 x 0.9 = 21.57 (mg/l)
N = 60 — 60 x 0.95 = 3 (mg/l)
P=10.5—10.5 x 0.6 = 4.2 (mg/1)
H,S = 4.4 — 4.4 x 0.15 = 3.74 (mg/])
5.9. Bé khir trung
5.9.1. Nhiém vu
Sau cac giai doan Xt 1y co hoc, sinh hoc, song song véi viéc 1am giam nong
d6 cac chat 6 nhidém dat tiéu chuan quy dinh thi sb luong vi khuan ciing giam déng
ké dén 90 — 95%. Tuy nhién, lwong vi khuan nay van con cao va theo nguyén tic
bao vé ngudn nudc 1a can thuc hién giai doan khir trang nudc thai.
5.9.2. Tinh toén
% Tinh toan kich thwéc bé

Luong Clo hoat tinh can thiét dé khir tring nudc thai:

_a xQf (kg)
1000 h

Trong do:
a: Ndng do Clo hoat tinh theo yéu ciu, a = 3 g/m®
QM : Luu lugng nuéc thai, QF = 12.5 m3/gidy

a xQf 3 x125 (kg)

1000 1000 h

Luong Clo tiéu thu mot ngay:
G =0.04 X 24 =24 (kg/ngay dém)

Thoi gian tiép xdc gitta Clo va nudc thai 1a 30 phat. Thé tich bé tiép xuc 1a:
V=QN xt= 125 x 0.5 =6.25m3
Dién tich bé mit bé :

v _exs_
=g= 15 = *2m)

| <

Chon chiéu cao cong tac cua bé 1a 1.5 m
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Chiéu cao bao vé 14 0.5 m

Chiéudaibé L=35 m

Chiéurongbé B=15m

Dé dam bao cho hda chat va nudc tiép xuc tot, ta xay dung thém cac ngin trong bé

tao thoi gian tiép xdc 16n.

S6 vach ngan trong bé 1a 2, kich thuéc mdi ngin D, = 0.1m, xay bang gach dinh.

Giira vach ngin va thanh bd tri khe hé = 500 mm dé nuée di chuyén qua.

Chiéu dai mdi ngan:

_ L—01x2
3

!

= 1.1 (m)

Puong kinh 6ng din nudc thai:

j 4xQ \]4><12.5

36007 X v .|36007 X 1

Chon 6ng PVC @ = 75 mm

Trong do:

v: Van tc chay trong ong; v = 1m/s

Sau khi qua bé khtr tring, ndng do nuéc thai giam 95% Coliform
Coliform = 50000 — 50000 x 0.95 = 2500 (mg/1)

Bang 5.21. Thong sé thiét ké bé khir tring

Thong so thiét ké Pon vi Kich thwéc
Chiéu dai bé m 3.5
Chiéu rong bé m 1.5
Chiéu cao bé m 2
Puong kinh éng nuéc vao va ra m 0.075
Thoi gian tiép xdc phut 30

5.10. Bé chira bun
5.10.1. Nhiém vu
Giit bun tudn hoan dé dwa vé bé Anoxic va bun thai ra bé nén bun, gitp luu

luong bun thai ra déu va tranh tinh trang xdy ra cac su co phia sau.
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5.10.2. Tinh toan
% Xac dinh kich thwéc ngin thir nhat:
Tong luu luong bun duoc chuyén qua ngan thir nhat trong 1 ngay:
Qpin = Qu + Q, = 2.36 + 180 = 182.36 (m3/ngay)
Chon thoi gian luu bun ciia ngan tht nhat [a ¢, = 20 pht.
Thé tich ngan thir nhat Ia:

V,=Q, X t, = x 20 = 2.5 (m3)

24 X 60
Kich thudc ngan thir nhat:

L=2m
B=2m
H=3m

Kich thudc ngan tha hai:

Chon thoi gian lIvu bun cta ngan tha hai la t, = 7 ngay, bun ngan nay la lugng bun
du cua bé aerotank. Thé tich ciia ngan thir hai 1a:

V, =0Q, Xt, =236x7=16.52 (m?)

L=3m
B=2m
H=3m

< Bom bun tuin hoan
Luu luong bom: Q, = 180 (m3/ngay) = 0.0031 (m3/s)
Cot &p cia bom: H = 8m
Cong suit bom:
v _QxpxgxH _180x1000x9.81x8
1000 X n 86400 x 1000 x 0.8

n: Hiéu suat chung caia bom tir 0.72 - 0.93. Chonn = 0.8
Chon bom Tsurumi 50B2.4 ¢6 cong suat 0.4 kW

Bang 5.22. Thong s6 bom bun tuan hoan bé chua

= 0.2 kW

Cong suit bom 0.4 kW
Cotép 9.5m
Luu luong téi da 0.26 m*/phut
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Hong xa 50 mm

Chon dudng kinh 6ng dan bun tuan hoan @ = 50 mm
< Bom bun du dén bé nén bun
Luu luong bom: Q,, = 16.52 (m3/ngay)
Cong suat bom:
_ QyxpxgxH 1652x1000x 9.81 x 8
1000 x 1 X 3600 1000 x 0.8 x 86400

Chon bom Tsurumi 50B2.4 ¢6 cdng suat 0.4 kW
Bang 5.23. Thong s6 bom bun du bé chua

= 0.02 kW

Cong suat bom 0.4 KW

Cot ap 9.5m

Luu lwong tdi da 0.26 m*/phat

Hong xa 50 mm

Chon dudng kinh 6ng dan bon tuan hoan @ = 50 mm
Bang 5.24. Thong s6 thiét ké bé chaa bun

Thong sb thiét ké Pon vi Kich thwéc

Chiéu dai ngan bun tuan hoan m 2

Chiéu rong ngan bun tuan hoan

Chiéu cao 2 ngin

Chiéu dai ngan bun thai

Chiéu rong ngan bun thai

3| 3| 3| 3| 3
ol M| w| w

Puong kinh 6ng dan ban

5.11. B& nén ban
5.11.1. Nhiém vu
BUn tir bé ling c6 do 4m cao 99,4 — 99,7%. Nhiém vu ciia bé nén bun 1a 1am
giam do6 am caa bin hoat tinh du bang cach ling (nén) co hoc dé dat duoc do am
thich hop (94 — 96%) phuc vu cho viéc xtr ly bun. Chon phuong phap nén bun trong
lyc dé tinh toan thiét ké cho bé nén bun. Nén bin bang phuong phap trong luc
thudng duoc thuc hién trong cac bé nén ban cé hinh dang gan giéng nhu bé lang
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dang hoic bé ling ly tim. Bun hoat tinh du tir bé ling duoc dua vao 6ng phan phéi
bun & trung tam bé. Duéi tac dung cua trong luc, bun s& ling va két chit lai.

So véi bé lang ly tdm thi bé nén bun kiéu ly tm c6 cdng suat dan gat bun I6n
hon, d6 déc & day bé 16n hon. Trong qua trinh van hanh, phai gii lai mot 16p bun &
day bé dé gip bun két chat nhanh hon.

5.11.2. Tinh toan
Luong bun sau bé ling chuyén dén bé nén bun: W, = 16.52 (m3/ngay)
Dién tich hitu ich cua bé nén bun:
Q, 16.52 x 1000

F, ===
7 v, 0.1x86400

= 1.91 (m?)

v, téc d6 chay cua chat long & viing lang trong bé nén ban kiéu lang dung, lay theo
diéu 6.10.3 — TCXD 51-84, v, = 0.1mm/s

Dién tich 6ng trung tdm cua bé nén

Qpa 1652 x 1000
v, 28 x 86400
v,: toc d6 chuyén dong cua ban trong dng trung tam; v, = 28--30 mm/s. Chon v, =
28 mm/s

F, = = 0.007(m?)

Dién tich bé mat bé nén ban tinh ca éng trung tam
F=12xF, =12x 191 = 2.3 (m?)

Puong kinh cua bé nén bun

4 X F 4 x 0.324
D:\/ :\/ =17"
Vs Vs
Chon D =2m

Puong kinh 6ng trung tam:

4 X F, 4 x 0.007
dtt - - - 01 m
Tt T

Puong kinh miéng loe cua 6ng trung tam:
dipe = 1.35%Xd;; =135%X0.15=0.2m
DPuong kinh tim hit;

dpse = 1.3 X djp = 1.3 % 0.2 = 0.26m
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G6c nghiéng gitra bé mat tim hit so véi mat phang ngang lay bang 17°
Chon chiéu cao tim chan: hgps, = 0.25 m ( hgps, = 0.25 — 0.5m)
Chiéu cao phan ling cua bé nén bun

Hygng = v X t X 3600 = 0.0001 X 10 X 3600 = 3.6 m
v: Van téc bun dang, v < 0.1 m/s. Chon v =0.1 m/s
t: Thoi gian nén bun, t =9 — 11h. Chont = 10h
Chiéu cao 6ng trung tam

Hing = 60% X Hygng = 3.6 X 60% = 2.16 m

Chiéu cao phan hinh nén véi géc nghiéng 45°, duong kinh bé d = 0.25m
D—d,

2—0.5
Hn=h2+h3=< )xtana=( 5 )Xtan50°=0.9m

Trong do:
h,: Chiéu cao 16p trung hoa, h, = 0.3m
hs: Chiéu cao gia dinh cua lép can trong bé
d,,: Puong kinh day nho cua hinh nén cut, liy d,, = 0.5m
a: Goc nghiéng caa day bé lang so véi phuong ngang, 1dy khéng nho hon 50°.
Chon a = 50°
Chiéu cao tong cong ciaa bé nén bun

Hye = Hygng + hengn + hic + ho + hy = 3.6 + 0.25 + 0.01 + 0.3 + 0.9 = 5 (m)
Voi:
h,,: khoang cach giita mép duéi dng trung tam va bé mat tim hat , chon hy, = 0.01 m
h,: Chiéu cao tir myc duéi tim hit d¢én bé mat Iop cin , chon h, = 0.3 m
Nudc tach ra trong qua trinh nén bun dugc dan tré lai bé Aerotank dé tiép tuc xir ly
Thé tich xay dung bé nén bun:

Veg=F XH; =23%X5=115m3
% Mang thu nwéc

Van téc nudc chay trong mang: Chon v = 0.6 (m/s). (v = 0.6 — 0.7 m/s)
Dién tich mat cat w6t cia mang:

3
_e_ 300(m”/d) — 0.005(m?) = 5000(mm?)
v  0.6(m/s) X 86400(s/d)

= (Cao x rong) = (100mm x 50mm)/ mang.
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Méng bé tdng cbt thép day 50mm, c6 lip thém mang ring cua thép tam khdng gi.
% Mang rang cwa
buong kinh mang rang cua:
D,. =D — (0.3 4 0.1+ 0.003) X 2 =2 — (0.05 + 0.1 + 0.003) x 2 = 1.694(m)
Trong do:
D: Puong kinh trong bé nén bun
0.3: B& rong mang tran = 50 (mm) = 0.05 (m)
0.1: B& rong thanh bé tong = 100 (mm) = 0.1 (m)
0.003: TAm dém giira mang ngin cua va mang bé tong = 3mm;
Mang rang cua duoc thiét ké ¢ 8 khe /m dai, kheo tao géc 90°
Nhu vay tong s6 khe doc theo mang bé tong 1a: 1.694 x 8w = 43(khe)
Luu lwgng nuée chay qua mdi khe:
Q  300(m%/d)
Khe 43 x86400(s/d)
Tai trong thu nudc trén 1m dai thanh tran:

Q300
- 2m XDy, 2mx1.694

Qkhe = = 8x107>(m3/s)

3

m
= 23.19 < 500 (; d) (tai trong mang tran)

q
< Ong dan bun ra
Chon van téc ban chay trong 6ng, v = 0.6 (m/s).
Luu lugng bun:
W, = 16.52 (m3/ngay)

Puong kinh éng dan bun 1a:

D= 4xXW, 4 x 16.52 0.02 _ 20

= oxn ~ [86a00x06xx O02m) =20(mm)
Chon 6ng nhya PVC duong kinh 6ng @ = 50 mm.

Bang 5.25. Thong sé thiét ké bé nén ban

Thong so thiét ké Pon vi Kich thwéc
Puong kinh bé m 2
Puong kinh éng trung tam m 0.15
Puong kinh miéng loe cua dng trung tam m 0.2
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Puong kinh tim hat m 0.26

Chiéu cao phan ling caa bé nén bun m 3.6

Puong kinh éng dan bun m 60

5.12. May ép bun
5.12.1. Nhiém vu
Ep bun kho thanh banh bun. Bun khé d3 duoc ép duoc van chuyén di xt Iy.
5.12.2. Tinh toan
% Khoi lweng cin can xir I tir bé nén bun trong luc
Luu luong bun can dua vao may:
Quuan = 16.52 m*ngay x 1.02x 10° kg/m® = 16.85 x 10°(kg/ngay)
Khoi lugng chat ran Ia:
M,s = 16.85 X 103kg /ngay x 0.04 = 674 kg/ngay

Khéi lwgng chat rin can xu Ii trong 1 gid (thoi gian 1am viéc 10h):

4
Qgi(‘r = E =67.4 kg/h

Nong d6 bin sau nén = 2% (1 — 3%)
Nong d6 bin sau ép = 18% (12 — 20%)
Khdi lwgng bun sau ép:

_674X18_

Tai trong bun tinh trén 1m chiéu rong bang ép. Chon L = 80kg/m.h

Chiéu rong bang ép:

p_1213
= 30 = U. m

Dua vao catalogue cua thiét bi may loc ép bang tai, ta chon thiét bi loai FP1000 c6
chiéu dai bang 13 1m va ning suat 80 kg/m.rong.giod

Luong polymer st dung cho thiét bi khir nwdc cho bun

Luong bun dua vao may ép: 674 kg/ngay

Thoi gian van hanh: 10 h/ngay

Luong polymer 5kg/tan bun, ham luong polymer 0.2%

Luong polymer tiéu thu:
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5kg/tin X 674 x 1073 tdn/ngay = 3.37 kg /ngay = 0.14kg/h
Luong polymer can cham:

0.14 3
onlymer = W =0.7m>/h

PHUONG AN 2: BE MBBR
5.13. Bé MBBR
5.13.1. Nhiém vu

Trong bé hiéu khi dinh bam MBBR, hé¢ théng cap khi duoc cung cép dé tao
diéu kién cho vi sinh vat hiéu khi sinh truéng va phat trién Vi sinh vat c6 kha niang
phan giai cac hop chat hiru co s& dinh bam va phat trién trén bé mat cac vat liéu.
Cac vi sinh vat hiéu khi s& chuyén hda céc chat hiru co trong nudc thai dé phat trién
thanh sinh khoi.

Ngoai nhiém vu xir ly cac hop chit hitu co trong nuéc thai, thi trong bé sinh
hoc hiéu khi dinh bam lo litng con xay ra qué trinh Nitritrat héa va Denitrate, gitp
loai bo cac hop chét nito, photpho trong nudc thai.

5.13.2. Tinh toan
Luu lugng nuéc thai trung binh trong 1 dém: Q,, = 300 m3 /ngay
Ham lugng BODs trong nudc thai dan vao bé: S, = 215.65 mg/I
Ham lugng BODs trong nuéc thai can dat sau khi xi ly: S = 32.35 mg/!I
Ham lugng chét lo ltng trong nudce thai dan vao bé MBBR: € = 159.25 mg/1
Ham lugng chat lo ling trong nudc thai can dat sau khi xir ly: C; = 31.85 mg/I
Nhiét do cua nudc thai: T = 25°C
Gia st rang chat lo ling trong nuéc thai dau ra 1a chat thai ran sinh hoc (Bun hoat
tinh), trong d6 c6 80% 1a chét d& bay hoi va 65% 1a chat c¢d thé phan huy sinh hoc

< Tinh nong dd BOD; hoa tan trong nuwéc & dau ra
BOD; & dau ra = BODs hoa tan di ra tir bé lang + BODs chira trong lwong cin lo
ling & dau ra
BODs cua chét lo ling trong nuéce thai dau ra:
Phan cd kha nang phan huy sinh hoc cta chat ran sinh hoc ¢ dau ra la:

0.65 x 31.85 = 20.7 (mg/l)
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Nudéc thai dau ra sau lang chira 39.2 mg/l can sinh hoc trong d6 c6 65% la can dé
phan huy sinh hoc (Theo Bui Xuan Thanh, Sé tay thiét ké cac cong trinh xu Iy sinh
hoc, nam 2012, trang 53)
BOD hoan toan cua chat ran c6 kha ning phan hay sinh hoc ¢ dau ra Ia:
20.7 X 1.42 (mg 0, tiéu thu/mg té bao) = 29.39 (mg/l)
BOD cua chit rin lo lirng ¢ dau ra:
29.39 x 0.68 = 19.99 (mg/1)
BODs cua chat ran lo ling trong nudc thai dau ra:
32.35 — 19.99 = 12.36 (mg/0)
Hiéu qua xu ly E theo BODs hoa tan:

_ 215.65 —12.36 — 940
215.65
Hiéu qua xu Iy E theo ly thuyét cua bé MBBR:
_ 215.65 — 32.35 _ 850
215.65

Thé tich cua bé 1am viéc chua c6 gia thé:
. 0. X QXY X (L, —L) 10x300x 0.5 x (215.65 — 12.36)
VU Xx(A+kyx6) 3000 x (1 + 0.08 x 10)
= 56.47 (m3)

Trong do:
6. thoi gian Iuu bun, 8, = 5 — 10 ngay. Chon 6, = 10 ngay
Q: luu lugng trung binh ngay cua nudc thai
Y: Hé sb san luong d6i v4i nuéc thai d6 thi. Y = 0.4 — 0.8 mgVSS/mgBODs. Chon
Y = 0.5 mgVSS/mgBODs
L,: BODs ctia nudc thai dan vao bé MBBR
L: BODs hoa tan caa nudéc thai ra khoi bé MBBR
X: Nong do chét lo ling dé bay hoi trong hdn hop bun hoat tinh d6i véi nudc thai
sinh hoat. X = 3000 mg/I
k,: hé sb phan huy noi bao, 1y k,; = 0.08 ngay~! dbi voi nudc thai sinh hoat
% Xac dinh hé s6 tuan hoan
Ham lugng ban trong bé:

VLSS — MLVSS 3000
08 08

= 3750(mg/l)
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Phuong trinh can bang vét chat cho bé MBBR:
QX Xo+0Qr XX, =(Q+0Q) XX

Trong do:
Q: luu lugng nudc thai vao
Q:: Luu lwong bun hoat tinh tuan hoan
Xo: Nong do VSS trong nuéc thai din vao MBBR, thudng rat nhé nén xem X, = 0
X, Nong do VSS trong tuan hoan bun. X, = 8000 mg/I
X: Nong do VSS trong bé MBBR, X = 3000 mg/l
Khi do:

QXX =(Q+0Q) XX

QxX=(X—X)xQ,
Hé s6 tuan hoan bun:
X Q3000

X,—X @ 8000-—3000
Luu lwong bun tuan hoan:
Q, =axQ =0.6x300 =180 (m3/ngay)

Thé tich ban tuan hoan tir bé trong 1h

Q, 180
ZZT:ﬁ:%S(mg)

0.6

a

Thé tich bé MBBR:
V=V,+V,=5647+7.5 = 63.97 (m3)
Chon chiéu cao hitu ich cua bé MBBR (theo diéu 6.15.12-TCXD-51-84), H = 3 -
6m, chon Hy; = 4m
Chiéu cao bao vé: Hp, =0.5m
Dién tich mit thoang cua bé:

F=2 =97 1599 m2)
H 4
Kich thuéc bé: L x B X H =5 x 4 x 4.5 (m)
Thoi gian luu nudc thai:
V 6397
= = 5h

~Q, 125

< Tinh toan thé tich vat liéu dém
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Chon gia thé 1o lirng Biochip dé xur ly trong bé MBBR véi cac thong sé sau:
Bang 5.26. Thong sé chi tiét gia thé trong bé MBBR

Vat liéu Polyetylen (PE)

Ky hiéu Biochip

Khéi lwgng riéng 170 kg/m®

Day 1 mm
Hinh dang Tron, Paraboloid
Puwong kinh 22 mm

Dién tich b& mat | Spm = 3000 m*m?®

Luong gi& thé cho bé theo BODs:

_ Qu % (Lg—Lg) 300 x (215.65 — 32.35)

Vv, = = = 1.53 (m3
17 70,012 X Sy 0.012 x 3000 x 1000 (m®)

Trong do6:
0.012: hé sé thuc nghiém kha nang xu ly BOD cua gia thé S20-4 (kgBOD/ng/m?)
Spm: dién tich bé mat gia thé 3000 m?/ m*
Luong gia thé cho bé theo Nito:
, QX (Ng—N) 300 x (60— 2.4)
27 0.0017 X Sp,,  0.0017 X 3000 x 1000

= 3.4 (m?

Trong do:
0.0017: hé sé thuc nghiém kha nang xi Iy N cua gia thé S20-4 (kgBOD/ng/m?)
Vi gi4 thé nay dong thoi xir Iy duoc BOD va N nén ta chon thé tich gia thé Ion nhat
thich hop 18: Vyis ge = 3.4 (m?)
< Luwong bun dw xa ra méi ngay

Téc d6 tang trudng cia bun hoat tinh

Y 0.5
T1+Kyx6; 1+008x10

Luong bun hoat tinh sinh ra trong 1 ngay:
Py = Yp X Qpgay X (So —S) x 1073 = 0.28 X 300 x (215.65 — 32.35) x 1073

k
= 15.4( 5 )
ngay

Tong luong can sinh ra trong 1 ngay:

Y, = 0.28 (ngay™1)
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Ta c6: MLVSS = 0.8 x MLSS

P, 154 kg
P=—=—=19.25( - )
08 038 ngay

Luong cin du xa di hang ngay:
Py=P—P,=P—(QXSS,, x 1073)
P, = 19.25 — (300 x 31.85 x 1073) = 9.695 (kg/ngay)

< Lweng bun dw xa thai ra méi ngay
Gia sir bun du dugc xa bo tir dwong éng din bin tuan hoan. Qs = Qngsy VA ham
lugng chat ran lo litng dé bay hoi trong bun & dau ra chiém 80% ham luong chat ran
lo Itrng. Khi d6 luu lugong bun du thai bo duoc tinh theo cong thuc:
VxX
ec ==
QW X XT + Qra X Xra
VXX~ Qg X Xyq X 6,

W X, X 6,
63.97 x 3000 — 300 x 25.48 x 10 m3
= =144 (——)
8000 x 10 ngay

Trong do:
V: thé tich bé MBBR
X: noéng do VSS trong hdn hop bun hoat tinh trong bé MBBR; X = 3000 mg VSS/I
X, : Nong do VSS cua bun hoat tinh trong bé:

X, = 0.8 x 1000 = 8000 (mgVSSs/l)
Q. : luu Iugng bun thai
Qra: Luu luwong nuéc dua ra tir bé ling (Luong nudc thai ra ngoai hé thdng). Xem
nhu lugng nuée that thoat do tuan hoan bun 1a khong dang ké
Q= Q = 300 m*/ngay
X;a - NOng d6 VSS trong luong SS ra khoi bé lang:

X,, = 0.8 X §S,, = 0.8 x 31.85 = 25.48 (mg /1)
% Kiém tra chi tiéu lam viéc cia bé
Tai trong thé tich Lgop
om G I it
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Gia tri nay thuoc khoang cho phép (Lgop thuéc khoang 0.2 - 1.6 kg
BODs/m>.ngdy) (Trang 10, Sé tay hudng dan thiét ké cac cong trinh xi ly sinh hoc
— Bui Xuén Thanh)
Ti s6 F/M:

F So 215.65 mgBODs

= = = 0.29
M Tx X 0.25x3000 mgVSS.ngay
(thuoc khoang 0.2 - 1)
T: thoi gian luu nuéc trong bé, T = 6h = 0.25 ngay

Téc d6 oxy hoa cia 1g bun hoat tinh:
_So—S 215.65—-3235 mgBODsg
T TxX  025x3000 ° mgbun.ngay

p

< Luwu hrgng khi can cung cip cho MBBR
Luwrong oXy can thiét cho qua trinh xi# Iy nwéc thdi bang sinh hoc gém hieong oxy can
dé lam sach BOD, oxy héa NH," thanh NOj", khiz NOg

0Ch=———"——-—142 %P,
7 1000 x f ¥

1000 ngay
Trong do:
0C,: lwong oxy can thiét theo diéu kién tiéu chuan cua phan tng ¢ 20°C
f: hé s6 chuyén doi tir BODs sang COD hay BOD,; f = 0.45 — 0.68
_ BOD;
COD
P.: phan té bao du thai ra ngoai theo bun du:
1.42: hé sé chuyén doi tir té bao sang COD

f

No, N: tdng ham luong Nito ddu vao va dau ra (g/m?)
4.57: hé sb st dung oxy khi oxy héa NH," thanh NOg’

0C, = 300 x (215.65 — 32.35) 142 x 154 + 4.57 x 300 x (60 — 2.4)
1000 x 0.68 1000
— 137.97 <l;§g§>
Luong oxy sir dung trong thuc té:
oct=oco><< Cs )x ! =
BXCo— C,)~ 1.024720 " ¢
Trong do:
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B: hé s diéu chinh lyc cang bé mit theo ham lugng mudi, ddi véi nudc thai thuong
lay p =1

C,: ndng dd oxy bdo hoa trong nudc sach tng véi T°C = 20° va do cao theo muc
nudc bién tai nha may xu Iy (mg/l); Cs = 9.08

Cqn: NONg dd oxy bdo hoa trong nudc sach wng véi T°C = 25° va do cao theo muc
nuéc bién tai nha may xi ly (mg/l); Cy;, = 8.24

Cq4: NOng d6 oxy can duy tri trong cong trinh (mg/l), thuong ldy bang 1.5 + 2mgl/l.
Chon C4 =2mg/I

o: hé sé diéu chinh lugng oxy ngdm vao nudc thai, a = 0.6 + 0.94

06—13797><< 008 )x LV VY P
Lo 1x824— 2/71.02425-20 708 77 (ngéy)

Luong khdng khi can thiét:
Trong khong khi oxy chiém 15% trong luong va khéi lugng riéng caa khong khi 1a
1.2 kg/m® & 20°C

0C, 222.9

=—Xf=——
0.21 x 1.2 0.21 x 1.2

m3

m?3 m3
X2 = 1769< ) = 7371 ()

Qxk

ngay

f: hé sd antoan, f=1.2—1.5. Chon f =2

% Tinh toan hé thong cap khi cho MBBR
May thdi khi s& dung chung cho bé diéu hoa va bé MBBR nén s& c6 2 6ng théi khi,
1 6ng cung cap cho bé diéu hoa, 1 6ng cung cap cho bé MBBR do c6 van diéu
chinh. Nén luu luong caa may thoéi khi s& 1a tong luu luong khi can cung cip cua ca
2 bé

Quk = Qi1 + Qurz = 0.04 + 0.02 = 0.06 (m3/s) = 216 (m3/h)

Voi:
Q..1: Luong khdng khi can thiét cua bé diéu hoa
Ap luc can thiét cho hé thong khi nén:
Hc=hg+hy +hf+H=04+05+4=49(m)
hy: ton that 4p luc do ma sét trén chiéu dai éng dn
h,y, : ton that &p luc cuc bd cua dng phan phdi khi

h¢ : ton that &p luc qua thiét bi phan phdi khi

102



H: chiéu sau hitu ich cua bé. H = 4m
Thong thuong hy + h, khong vuot qua 0.4m , he khong vuot qua 0.5m
(Theo PGS.TS Hoang Hué - XLNT - Tr122)
Cong suat may thdi khi:
§ _ 34400 (p°%° — 1) X Qu _ 34400 x (147°% — 1) x 0.06
102 X n 102 x 0.8

Cong suat thuc cua may:
N,=12%N =12 x 2.99 = 3.6 (kW)

= 2.99 (kW)

Trong do:

n: hiéu suat may khi nén, chonn = 0.8

P: &p luc may khi nén (atm)

10.3 + H¢ _ 10.3+4.9

10.3 10.3
Chon may thdi khi Tsurumi model RSR-50mm

Chon duong kinh dng khi chinh cip cho bé MBBR D, = 50mm

p= = 1.47 (atm)

Dé tranh hién twong an mon, lya chon vt liéu 6ng chinh nhu sau:
Ong chinh duoc dit trén goi ¢ cao 20cm so véi day
Ong dan khi chinh s& bé tri trén mat bé di doc theo chiéu rong cua bé, tir dng khi
chinh s& r& ra cac dng nhanh va dam xubng bé. Trén mdi dng nhanh s& bd tri van
diéu chinh Iuu lugng khi. Khoang céch giita cac 6ng nhanh 1a 1m, éng cach tudng
0.5m
S6 6ng nhanh:
4—-2x%x05

Mahanh = 7 + 1 = 4 (nhanh)
Sé dia théi khi:
Chon dia thdi khi RSD 350, duong kinh 350mm, luu lugng khi 12 m3/h, xuét xa
bai Loan
_ Q210 g (dra)

Qdia 12

Chon Ny, = 20 dia phan phéi trén 4 6ng nhanh, mdi nhanh 5 dia

Ndia

Puong kinh éng nhénh:
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D, = = 0.02 (m)

4><%_ 4 %7513
. |mx4x15 %3600

T X V6ng

Chon éng PVC ¢6 D,, = 20 mm
% Tinh toan dwong 6ng din nwéc vao va din nwéc qua bé ling
Vi nudc thai ty chay sang bé ling nén chon van tdc nuéc chay trong dng c6 khong
ap, chonv=0.9m/s (v=0.6 - 0.9 m/s)
Luu lwong nuéc thai theo gior 1a 300 m®/ngay
Luu lugng bun tudn hoan Q, = 180 m*/ngay

Puong 6ng din nudc vao bé:

4%0Q 4 %300
Dyso = - = 0.07 (m)

TXv L mXx0.9X24 %3600

Puong kinh 6ng din nuée vao PVC @75

Puong 6ng dan ra bé:

5 _\/4><(Q+QJ_\/ 4 % (300 + 180)

XV X 09 x 24 x 3600 002 (M)
Puong kinh éng dan nudc ra PVC 990
Bom bun thai:
Chon cot ap bom: H, = 8m
Cong suat bom:
y— QX pXgxHy 1801000 9.81x8 02 cew)

1000 xn 1000 x 0.8 x 24 X 3600
Chon bom chim Model 50B2.4 ¢6 cong suat N = 0.4 kW
Bang 5.27. Thong s6 bom bun bé MBBR

Cong suat bom 0.4 KW
Cot ap 9.5m
Luu luong téi da 0.26 m*/phat
Hong xa 50mm

DPuong kinh éng dan bun PVC @50
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Bang 5.28. Thong sé thiét ké bé MBBR

Thong so thiét ké Pon vi Kich thwéc

Chiéu dai bé m 5
Chiéu rong bé m 4
Chiéu cao bé m 45
Thoi gian luu nudc h 5
Tong sé dia dia 20
Puong kinh éng vao m 0.075
Puong kinh éng ra m 0.09
Puong kinh éng dan bun m 0.05
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6.1. Chi phi xay dwng va thiét bi

CHUONG 6
KHAI TOAN CHI PHI XAY DUNG VA VAN HANH CUA HE THONG

6.1.1. Chi phi xay dwung

Bang 6.1. Chi phi xay dung

STT | CONG TRINH | PON VI | THE TiCH DON GIA T?l?:lr\\llH
(VND) (VND)
1 | Hb thu gom m? 7.5 3.000.000 | 22.500.000
2 | Bé lang cat m? 30 3.000.000 90.000.000
3 | Bé diéu hoa m® 125 3.000.000 | 375.000.000
4 | B& Anoxic m? 24 3.000.000 | 72.000.000
5 | Bé Aerotank m? 69 3.000.000 | 207.000.000
6 | Béling m? 42.39 3.000.000 | 127.170.000
7 | Bé khu triing m? 6.25 3.000.000 18.750.000
8 | Bé chira bun m? 19.02 3.000.000 | 57.060.000
9 | B&nén bun m? 11.5 3.000.000 | 34.500.000
10 | BE MBBR m? 90 3.000.000 | 270.000.000
11 | Nha diéu hanh m? 10 3.000.000 | 30.000.000
12 | Nha héa chét m? 10 3.000.000 | 30.000.000
Téng chi phi PHUONG AN 1 1.063.980.000
xay dwng (Al) PHUONG AN 2 1.126.400.000
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6.1.2. Chi phi thiét bi
Bang 6.2. Chi phi thiét bi

. 0 THANH
. . PON GIA -~
STT| TENTHIET BI D\‘/)iN LU,S(?N o | D TIEN
. Song chén rac tho
Vat liéu: Inox Bo 1 5.000.000 5.000.000
H4 thu gom
2 | Bom chim Tsurumi .
Model KTZ - 22.2 May 2 18.000.000 36.000.000
3 | Ludi chan réac tinh Cai 1 10.000.000 10.000.000
Bé diéu hoa
hﬂéythéikhi
Tsurumi model 25.200.000 50.400.000
RSR-50mm May 2
4 | Bom chim Tsurumi
model 50B2.4 13.700.000 27.400.000
Dia phan phbi khi
EDI FlexAir bia 20 300.000 6.000.000
Threaded Disc
; Bé Anoxic
Maéy khuéy chim May 1 15.000.000 | 15.000.000
Bé Aerotank
Maéy thoi khi
Tsurumi model Cai 2 25.200.000 50.400.000
RSR-50 mm
6 | Diaphin phéi khi
EDI FlexAir bia 20 300.000 6.000.000
Threaded Disc
May bom chim
1.8HP Pentax DX May 2 8.390.000 16.780.000
100/2G
Bé lang
7 > i
Bom bun Tsurumi| 2 3.000.000 | 6.000.000

50B2.4
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Ong trung tam +

Maéng rang cua + Cai 1 9.000.000 9.000.000
tam chan bot
Bé kht tring

Bom dinh Iuwong .

] Chlorine OBL May 1 8.000.000 8.000.000
Bdn chira NaOCl, ‘
Dai Thanh, Viét Bon 1 1.600.000 1.600.000
Nam 1000L

Bé nén bun

Bom bun nén .

] Tsurumi 50B2.4 May 1 5.000.000 5.000.000
Ong trung tam +
Mang rang cua + Cai 1 9.000.000 9.000.000
tam chén bot

May ép bun

10 | May ép bun day
dai Model TB- Cai 1 120.000.000 | 120.000.000
1000

11 Hé_;th()ng tu dieu Bo 1 50.000.000 50.000.000
khién
Heé thdng duong

12 | ong, van va phu Bo 1 20.000.000 20.000.000
Kién

Bé MBBR

Gia thé m?® 3.4 15.000.000 51.000.000
Dia phan phoi khi

13 EDI FlexAir bia 20 300.000 6.000.000
Threaded Disc
May thoi khi Ong 1 17.500.000 | 17.500.000
Bom bun thai .
Tsurumi 50B2.4 May 2 3.000.000 6.000.000
He thdng duong Ha

14 | ong (PVC BM- i 1 30.000.000 30.000.000

by N thong

thép trang kém)

15 | Yan phukiencac | He 1 20.000.000 | 10.000.000
loai thong
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PHUONG AN 1 451.580.000

TONG CHI PHI (A2)

PHUONG AN 2 498.900.000

6.2. Chi phi khéc
Bang 6.3. Chi phi khac

SO PON GIA | THANH TIEN
STT DANH MUC PON VI

LUQONG | (VND) (VND)
1 | Phi van chuyén Hé théng 1 20.000.000 20.000.000
2 | Phi lp dat 1 250.000.000 | 250.000.000
g |Chiphidexuat g | 1 20.000.000 |  20.000.000

thiét ké cong nghé

Chi phi van hanh,
4 | chuyén giao va Hé théng 1 15.000.000 15.000.000
phan tich nudc

Chi phi nghiém thu .
5 151 b Hé thong 1 15.000.000 15.000.000
ol Do

TONG CHI PHI 320.000.000

6.3. Tong chi phi diu tw
Bang 6.4. Tong chi phi dau tu

TONG CHI PHI DAU TU

Phuwong an 1 1.835.560.000

Phuwong an 2 1.945.300.000

6.4. Chi phi khiu hao
Bang 6.5. Chi phi khau hao

Thanh tién

Tén thanh phan Céch tinh
Phwong an 1 Phwong an 2

Phan dau tu xay dung tinh
A1/20 53.199.000 56.320.000

khau hao trong 20 nim

109



Phan thiét bi may moc tinh
. A2/15 30.105.333 33.260.000
khau hao trong 15 nam
TONG 83.304.333 89.580.000

6.5. Chi phi nhan céng
- Cong nhan:
+ S0 lugng: 5 nguoi
+ Luong cong nhan: 6 triéu VND/ngudi.thang
+ So tién tra trong 1 nam: 5 x 6 x 12 = 360 triéu VND
- Can b quan ly:
+ S6 luong céan bo quan 1y: 1 ngudi
+ Luong can bd quan ly: 8 triéu VND/ nguoi.thang
+ S tién phai tra trong 1 nam: 8 x 12 = 96 triéu VND
Tong chi phi nhan cong: 360 + 96 = 456 triéu VND
6.6. Chi phi dién nang cho 1 nam
- Tiéu dién khoang 120 kW/ ngay
- Chi phi dién: 1.800 ¢éng/ kW
=> S6 tién phai tra trong 1 nam: 120 x1.800 x 30 x 12 =77.760.000 VND
6.7. Chi phi hoa chét, wéc tinh trong 1 nim
- Lugng Chlorine chdm vao 1 ngay: 2.4 kg/ ngay
- S6 tién tra hoa chat trong 1 nam: 2,4 kg/ngay x 60.000 dong/kg x 300 ngay
=43.200.000 VND
6.8. Chi phi stra chira, bao tri
Bang 6.6. Chi phi stra chira, bao tri

Cach tinh Phuong An 1 Phwong An 2

1% x Tong chi phi 18.355.600 19.453.000

6.9. Gia thanh trén 1 m® nwéc thai

GT
_ Chi phi (khau hao xdy dyng + khdu hao thi€t bi + dién ndng + hoa chét + cong nhan + stta chira)

Lwong nwéce thai trong 1 nam

Phwong dn 1
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T = 83.304.333 + 77.760.000 + 43.200.000 + 456.000.000 + 18.355.600

300 x 365
= 6.197 (d6ng)
Phwong dn 2
T = 89.580.000 + 77.760.000 + 43.200.000 + 456.000.000 + 19.453.000
300 x 365

= 6.265 (dong)
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PHAN TICH TiINH KHA THI CUA PHUONG AN

1. Kinhté
Ca hai phwong an thiét ké cong trinh xa 1y nudc thai co s¢ Nhi Xuén, cong
suat 300 m*/ngay dém, hau hét cac cong trinh don vi twong ty nhau nhung trong do
c6 sy thay ddi cong trinh xt Iy sinh hoc.

+ Phuong an 1:

Cong trinh xur ly sinh hoc d6 1a cum bé Anoxic — Aerotank. Bé c6 ciu tao
tuong d6i don gian, ¢ hinh khéi hinh chit nhat. dugc xay dung bing bé tong cbt
thép, c6 dién tich mat bang tuong ddi nho. Trong bé dugc bé tri hé thong phan phdi
khi véi cac duong ong phan phdi va thiét bi phan phdi do 1a cac dia khi.

+ Phuong an 2:

Cong trinh xt ly sinh hoc 1a cum bé Anoxic - MBBR. Bé MBBR c6 hiéu qua
xtr Iy tét hon so véi hé théng Aerotank vi kha nang xtr 1y Nito cling nhu BOD hiéu
qua. Tuy nhién, chi phi cho gi4 thé ciing nhu céc thiét bi trong d6i cao. Cac gia thé
sau khi st dung mot thoi gian dé xay ra su cd, rat ton kém va phai thuong xuyén
bao dudng.

Qua tinh toan kinh té, phuong 4n 2 tén kém nhiéu chi phi hon so véi phuong
an 1.

2. Ky thuat
+ Phuong én 1:

Ap dung bién phap xtr ly sinh hoc hiéu khi chu yéu la dua vao qua trinh suc
khi nhan tao duoc dit & day bé. Lap rap va quan ly thiét bi van hanh tuong dbi phirc
tap, phai thuong xuyén suc rira cac dia suc khi dé hiéu qua phan phéi khi luén tét va
6n dinh nham dat hiéu qua xt 1y cao. Duéi tac dung cua qua trinh suc khi nay hau
hét cac chat hiru co bi phan hiy tao thanh nhiing bong bun hoat tinh va két ling lai
& bé lang 2. Hiéu suat lam viéc cua bé kha cao. Vi nong do 6 nhidm cua nudce thai
sinh hoat thi viéc sir dung bién phap xu ly sinh hoc bé Aerotank Ia rat thich hop.
Nudc thai ra sau bé dam bao dat tiéu chuan méi trudng.

+ Phuong én 2:

Duéi tac dung cua céc gia thé, Nito va BOD s& dugc xtr Iy véi hiéu qua rat

cao. Céch van hanh twong ddi bé Aerotank nhung tai trong hitu co cao hon.

» Nhan xét chung
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Muc dich ctia hai phuong 4n 1a xir Iy nudc thai sinh hoat dat tiéu chuan cua
moi truong QCVN 14:2008/BTNMT. Theo hiéu qua xtr Iy nhu da trinh bay thi ca
hai phuong an déu thoa man diéu kién nay.

Tuy nhién, viéc xur 1y nuéc thai sinh hoat voi cong suat thap nhu co so Nhi
Xuan, viéc &p dung phuong an 2 tén kém, trong khi p dung phuong an 1 van c6 thé
xir ly rat hieu qua céc chat 6 nhiém. Hon nira, Aerotank 1a phuong phap truyén
théng va quen thudc, dé st dung va duge dua vao van hanh phd bién. Hon nita, do
treéc khi cai tao nang cip, co so di c6 sin cong trinh bé Arotank va céc thiét bi sin
co. Ta c6 thé xay dung dwa trén mat bang bé Aerotank san c6 va sir dung lai cac
thiét bi, duong éng con tét nham giam kinh té. Vi vay chon cum bé Anoxic —
Aerotank dé xtr Iy nuéc thai sinh hoat cho co so Nhi Xuan.
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CHUONG 7
KET LUAN VA KIEN NGHI
7.1. Két luan

Dat nude ta dang trong thoi ky ¢éng nghiép hda hién dai héa, song song véi
no 1a téc do do thi héa kha nhanh va su gia ting dan sb gap ap luc ngay cang ning
né d6i voi méi truong tai nguyén nudc. Theo danh gia cta cac co quan chuyén mon,
tai cac thanh phd 16n hién nay nudc thai sinh hoat ciing khong dwoc xt 1y, do 6
nhiém ngudn nude noi tiép nhan nude thai déu vuot qué tiéu chuan cho phép, cac
théng sé chat lo limg (SS), BOD, COD, Oxy hoa tan (DO) déu vuot tir 5 — 10 lan,
tham chi vuot qua 20 1an tiéu chuan cho phép.

Thanh phd H6 Chi Minh véi su phat trién kinh té va gia tang vé dan s6 da hinh
thanh nhanh chéng cac khu do thi, khu dan cu va khu nha & phét trién theo ca bé
rong 1an chiéu cao. Chinh vi vay van dé dang quan tdm hién nay 1a nuéc thai sinh
hoat ciia cac khu dan cu d6 duoc xur ly va giai quyét nhu thé nao dé khdng gay 6
nhiém cho ngudn nudc khi thai ra ngoai moi truong.

Do do, trong luan van nay, viéc xay dung tram xir ly nudc thai sinh hoat cho
co sé Nhi Xuan, Hoc Mén di dap ung duoc yéu cau vé moi trudng, dam bao yéu
Cau x4 thai ra méi trudng.

Bén canh d6, do mot sé han ché nén luan van chua c6 diéu kién tinh toan
chinh xé&c chi phi xay dung va van hanh nhung du chi phi ban dau c6 dang ké thi
viéc xay dung hé théng cd thé thuc hién duoc vi nhitng hiéu qua kinh té, moi truong
vé 1au dai ma hé théng mang lai 1a rat cao. Mat khac, kha niang hoan vén c6 thé thuc
hién duoc thdng qua viéc thu phi nudc thai tinh trén luong nudc tiéu thu cua tirng
ho dan.

Hon nita, quy trinh cong nghé dé xuat thyc hién 1a quy trinh phé bién, khong
qua phirc tap vé mat ky thuat. Quy trinh nay hoan toan cé thé dam bao viéc xir ly
nuéc thai dat tiéu chuan yéu cau, dong thoi con ¢ kha nang mé rong hé thong trong
tuong lai. Chinh vi vay viéc xay dung tram xir Iy nuéc thai cho co s& Nhi Xuén néu
c6 sy can bang giita cac yéu tb moi truong, Kinh té, ky thuat thi hé théng rat kha thi
va 6 thé &p dung vao thuc té.

7.2. Kién nghi

Do thoi gian thuc hién luan van c6 han nén céc théng sb tinh toan dua trén co

so tai lieu tham khao 1a chinh. Néu c6 diéu kién can nghién ciu cac thdng sé dong
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hoc, chay thir mo hinh dé hiéu qua xu Iy téi wu. D& nghi khi xay dung hé thdng
thoat nudc, ban quan Iy can:
+ Trong qué trinh thuc hién can dau tu nghién ctu k§ hon cac diéu kién sin cé
tai dia ban dé cd thé dua ra hudng giai quyét tdi vu.
+ Trong qué trinh van hanh hé thdng xtr Iy nuéce thai, can theo ddi chat luong
nuéc dau ra thudng xuyeén.
+ Trong qué trinh hoat dong phai c6 bién phap khic phuc thip nhét cac su cb
dé tang hiéu qua cho hé thong.

+ Tang cuong dién tich cdy xanh cho khudn vién tram xir 1y nudce thai.
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