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PAI HQC SU PHAM KY THUAT TP.HCM CONG HOA XA HQI CHU NGHIA VIET NAM
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NHIEM VU LUAN VAN TOT NGHIEP
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Linh vuc:
Nghién ctru O Thiét ké M Quanly O
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Lua chon cong nghé thich hop v6i thong sb chat luong nudce thai ddu vao va thuyét

minh cong ngh¢.
Tinh toan va thiét ké chi tiét cac cong trinh don vi.
Tinh toédn kinh phi cho cong trinh.
Lwra chon phuong an ti vu.
V& cac ban v& can thiét.
I11. THOI GIAN THU'C HIEN: tir 01/03/2019 dén 29/07/2019
IV. CAN BQO HUONG DAN: ThS. Ping Hoang Thanh Son
Pon vi cong tac: Vién Moi trudng va Tai nguyén TP. H6 Chi Minh.

TP.HCM, ngay thang nam 2019
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LOTI CAM ON

Kinh giri 101 cam on chéan thanh dén tap thé giang vién B moén Cong nghé Mbi truong
— Pai hoc Su pham K¥ thuat TP.HCM, trong thoi gian em dugc hoc tép tai truong Su
pham K¥ Thuat, duoi sy dan dit boi cac thﬁy co trong bd mon, dugc cac théy cO truc
tiép truyén thu céc kién thirc vé chuyén mén, thai d6 nghé nghiép, k¥ ning song... D6
1a hanh trang quy gia dé khi ra truong budc vao xa hoi chiing em tré thanh cac ky su
thuc thu, c6 thé dam duong, hoan thanh tdt cong viéc, dong gop vao sy phat trién di 1én
ctia x4 hoi, ddng hanh cung sy nghiép bao vé méi trudng nhu t6n chi da dé ra vao ngay

dau nhap mon nganh.

Dic biét xin gui 16 tri 4n dén Thac sy Ping Hoang Thanh Son — ngudi tryc tiép
huéng dan em thyc hién dé tai nay cling nhu cic co hdi ma thay gisi thiéu dé em duoc
truc tiép tham gia vao thi cong, van hanh cac hé théng xur 1y nudce thai ma qua dé em
tich Ity duoc kién thire thue té ap dung vao luan van va chuan bi t6t nhat nén tang kién
thirc, kinh nghiém dé khi ra truong cé thé dap ung duoc yéu ciu cong viée ciia doanh
nghiép.

Cam on tap thé ban be, cac 16p anh chi ddng mén di trudce, cic doanh nghiép da dong
vién, dong gop y kién, bd sung kién thic, tao diéu kién cho em hoan thanh luan vin tdt
nhit bang kha ning cta minh. Cac so ho, thiéu sot 1a khong thé tranh khoi, mong nhan
dugc y kién nhan xét trung thuc dé em hoan thién kién thuc.

Em xin chan thanh cam on!

Sinh vién thuc hién luan van



TOM TAT

Trong nhitng nim gan day sy phat trién manh mé cua nganh coéng nghiép dét nhuém
d3 gop mot phan rat 16n vao sy phat trién kinh té chung ctia ca nude. Nganh cong nghiép
dét nhudm khong nhitng dap tmg nhu ciu tiéu dung trong nuwdc ma con thu duge gia tri
kinh té 16n nho xuat khau.

Nudc thai dét nhudm phat sinh tir cong doan hd soi, gill hd, qua trinh nhuém va hoan
tt, gidt,... s dung mot luong 16n nguyén li¢u tho, nudc, thudc nhudm va chit trg
nhuom. Tiéu thu nude trong qua trinh nhudm dao dong rat 16m tir 16-900m? cho mot tn

san pham.

Xt Iy nuée thai dét nhudém bao gdm nhiéu phwong phap khac nhau, mdi phuong
phap dat mdt hi¢u qua nhét dinh dbi v6i mot vai chat 6 nhiém tuong trng. Cong ngh¢ xur
1y duoc ap dung loai bo duoc cac thanh phan nhu nhiét d6, d6 mau, chét rin lo limg,
COD, BOD, N, P.

Trong cong nghé xur Iy con phat trién thém viéc xir Iy nudc nham tai st dung nude
cho nha may. Pay 1a mgt trong nhirng ti€éu chuan ma cac nha dau tu nudc ngoai rat quan
tam khi dau tu.

Vi viée lua chon tinh toan hai so dd cong nghé khac nhau nham dua ra dugc so
sanh cua hai cong nghé va lua chon cong nghé t6i wu hon dé tién hanh v& thiét ké. Qua
trinh tinh toan st dung nhiing thong s dic trung cho timg loai bé, c6 tham khao sb liéu

cling nhu nhitng gido trinh cta cac tac gia khac.

Trong tinh toan c6 két hop khai toan kinh té cua ca hai phuong 4n nham so sanh chi
phi xdy dung ciing nhu van hanh nham dua ra cai nhin tong quan hon vé viéc sir dung
cac cong nghé khac nhau.

Cudi cung, tir nhitng so sanh tac gia dua ra lva chon cong nghé phu hop nhét dé thuc
hién phﬁn vE. Déng thoi dua ra két luan vé xu 1y nude thai dét nhudm.

Phén v& thiét ké, tac gia sir dung phan mém vé& d6 hoa autocad dé thé hién, véi cach
thiét ké hé théng hop khdi nham tao thanh mot khoi tong thé nham giam chi phi xay
dung va dién tich. Pong thoi ciing bd tri thiét bi trong mat bang nham dé dang trong qua

trinh van hanh hé théng.



LOI CAM DOAN

Toi tén 1a Nguyén Quang Linh, 1a sinh vién khoa K15, chuyén nganh Cong Nghé Méi
Truong, ma s sinh vién:15150088. T6i xin cam doan: do an tot nghiép nay 13 cong trinh
nghién ctru khoa hoc thuc sy cua ban than toi, duoc thyc hién dudi sy huéng dan cua
Thac sy bang Hoang Thanh Son.

Céc thong tin tham khéo trong dé tai nay dugc thu thap tir nhitng nguon dang tin cay,
da duogc kiém chimg, dugc cong bd rong rii va duoc t6i trich dan nguén géc 1 rang &
phan Danh muc tai liéu tham khao. Cac két qua nghién ctru trong dd 4n nay 13 do chinh

t61 thuc hién mot cach nghiém tic, trung thuc va khong tring 13p véi cac dé tai khac.

Téi xin duoc lay danh du va uy tin ctia ban than d¢é dam bao cho 1oi cam doan nay.

TP. H Chi Minh, ngay 26 thang 7 ndm 2019

Sinh vién thuc hién
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DANH MUC TU VIET TAT
Aerotank: Bé sinh hoc hiéu khi dong lién tuc.
BOD — Biochemical Oxygen Demand: Nhu cau oxy sinh hoc.
COD - Chemical Oxygen Demand: Nhu cau oxy hoa hoc.

Cty TNHH MTV: Cong ty Trach nhiém Htru han Mot thanh vién.
DN: DBuong kinh danh nghia.

HRT - Hydraulic Retention Time: Thot gian luu nuée.

KCN: Khu cong nghiép.

MBBR — Moving Bed Biofilm Reactor: Bé sinh hoc gia thé lo ling.
MF — Micro Filtration: Mang vi loc.

RO — Reverse Osmosis: Mang thim thau nguoc.

SS: Chét ran lo limg.

SRT: Thoi gian luu bun.

T — Coliform: Tong Coliform.

TS: Téng ham luwong chat ran.

TSS: Tong ham luong chit rin lo limg.

QCVN: Quy chuin Viét Nam.

UASB - Upflow Anaerobic Sludge Blanke: Bé ky khi 16p bun chay nguoc dong.
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CHUONG MO DAU
1. Dat van dé

Dét nhudm & nudc ta 13 nganh cong nghiép c6 mang ludi san xuat rong 16n véi nhidu
mat hang, nhiéu chung loai va gin day téc do ting trudong Kinh té rat cao. Trong chién
lugc phat trién kinh té cuia nganh dét nhudm, muyc tiéu dit ra dén nim 2010 san luong dat
trén 2 ti mét vai, kim ngach xuét khau dat 3,5 — 4 ti USD, tao ra khoang 1 tri€u viéc lam.
Tuy nhién, day chi 1a diéu kién can cho su phat trién, dé nganh cong nghiép dét nhuém
phat trién that su thi chung ta phai giai quyét van dé nudc thai va khi thai mot cach triét
dé. Cong ngh¢ dét nhudm st dung moét lugng nude kha 16n phuc vu cho cac cong doan
san xuat xuat dong thoi xa ra mot lugng nude thai binh quéan 12 — 300 m¥/tan vai. Trong
d6, ngudn 6 nhidm chinh 13 tir nude thai cong doan dét nhudém va niu tiy. Nude thai
gidt c6 pH: 9 — 12, ham lugng chét hitu co cao (c6 thé 1én dén 3000 mg/1), 46 mau trén
dudi 1000 Pt — Co, ham luong SS ¢6 thé bang 2000 mg/1.

Theo két qua phan tich nude thai & lang nghé dét nhuém Van Phiic (Ha Tay) thi chi
s6 BOD 1a 67 — 159mg/l; COD 1a 139 — 423mg/1; SS 1a 167 — 350mg/l, va kim loai ning
trong nudc nhu Fe 1a 7,68 mg/l; Pb 14 2,5 mg/l; Cr®* 12 0.08 mg/l [Trung tAm cdng nghé
xtr Iy méi trudmg, Bo tu 1énh hoa hoc, 2003]. Theo sb liéu cua S¢ Tai nguyén Moi trudng
Thai Binh, hang nim lang nghé Nam Cao sir dung khoang 60 tdn hoa chat cac loai nhu
6xy gia, nhdt thuy tinh, xa phong, bd tat, Javen, thudc nhuém nau tay va in nhuém. Céc
thong s6 6 nhidm moéi truong & Nam Cao cho thdy ham luong chit ran lo limg trong
nuée thai cao hon tiéu chuan cho phép 3,75 lan, ham lwgng BOD cao hon tiéu chuan

cho phép t6i 4,24 1an, ham lugng COD cao hon tiéu chuan cho phép 3 lan.

Thuec chét, tiéu chuan Greentrade Barrier - tiéu chuan thuong mai “xanh”, cling chinh
12 mot rao can thuong mai xanh. Rao can thuong mai xanh duoc ap dung ddi véi hang
may mic 1a doi hoi cac san pham phai dap tng duoc cac tiéu chuan sinh thai quy dinh,
an toan vé sirc khoe ddi voi nguoi sir dung, khong gay 6 nhiém méi truong trong san
xudt, bat budc cac nha xuat khau phai tuan thi. Nhu vay 13, trong cudc canh tranh quyét
liét sau khi han ngach dét may duoc r& bo va mot sd tiéu chuan duoce cac thi truong EU,
My, Nhat... Ap dung, thi rao can thuong mai “xanh” la mét thach thirc, trd ngai 16n dbi
VvGi tt ca cac nude xuat khau hang dét may.

Chinh vi nhiing yéu cau hét strc cap thiét d6 nén viéc thiét ké cong trinh tram xur 1y
nudc thai cho cac nha may dét nhudém dat dugc cac ti€u chuan vé nudc thai la vo cung

can thiét.



2. Muc tiéu do an

Lua chon 2 phuong 4n cong nghé phti hop, tinh toan thiét ké xay dung hé thong xtr
1y nude thai dét nhudm cong suat 1.000 m3/ngay va tai sir dung tdi thiéu 50% cong suit
cho Cong ty TNHH mot thanh vién Dét kim Pong Phuong véi yéu cau dong ra dat
QCVN 13-MT:2015/BTNMT.

Tinh toan chi phi thyc hién tirng phuong é4n va dua ra so sanh lga chon phuong an

pht hop nhét dé thyc hién.
3. Noi dung thuc hién

Lira chon céng nghé thich hop véi thong sb chat luong nudc thai dau vao va thuyét

minh cong ngh¢.
Tinh toan va thiét ké chi tiét cac cong trinh don vi.
Tinh toan kinh phi cho cong trinh.
Lwa chon phuong an ti wu.
V& cac ban v& can thiét.
Hudng dan van hanh.
4. Phuwong phap thue hién

Tim hi€u vé doanh nghiép chu dau tu va cac mat hang san xuat cua doanh nghiép,

xéac dinh ngudn thai.

Tim hiéu cac hé théng xur Iy nudce thai twong ty da thuc hién.

Thuc hién tinh toan dya trén cac tai lidu, gido trinh c6 sin, s6 liéu tinh toan tham
khao trong sach, gido trinh va cac tiéu chuan ky thuat.

Chon may moc thiét bi, hoa chat dua trén yéu cau st dung va cac dé xuat huéng dan

cua don vi sdn xuat va phan phdi san pham, bam theo catalogue.



CHUONG 1: TONG QUAN

1.1. Vai nét vé Cong ty TNHH Mot thanh vién Dét Kim Pong Phwong

Cong ty Dét Kim Bong Phuong 1a doanh nghiép nha nuéc dugc thanh 1ap nam 1977.
Hién nay Cong ty la thanh vién ctia Tap Doan Dét May Viét Nam (Vinatex).

Nha xuong duoc xay dung tai KCN Xuyén A, c6 tong dién tich 70.000 m?.

Tén viét tat: DOPIMEX.

bia chi: Buong s6 03, Khu cong nghi¢p Xuyén A, Ap Tram Lac, Xa My Hanh Bic,
Huyén Btrc Hoa, Tinh Long An.

Website: www.dopimex.net

Nha may se xoi voi cong suat 300 tin/ndm, 55 mdy se xoi “Two — For — One” nhin

hiéu Murata cua Nhat. San phﬁm: cac loai chi sgi cotton, TC, CVC, PE chi sb 20/2, 30/2,
40/2, 45/2...

Nha may soi nhudém vé6i cong suit 10.000.000 m/nim, véi 156 may Toyota 810 cia
Nhat. San xuét nhiéu loai vai khac nhau nhu 100% cotton, CVC, KT va nhiing loai vai
chat luong khac.

Nha may nhuém hoan thién chuyén tdy tring, nhuém cac loai vai hoan tat chat lugng
cao nhu 100% cotton, CVC, T/C, T/R, Visco, Cotton spandex. Vi cong suét 4.500
tAn/nam, st dung thiét bi hién dai cua Y, Nhat, Pai Loan, Héng Kong.

Nha may tdy trang lién tuc hop tac v6i Nhat Ban, sir dung thiét bi va cong nghé dic
biét cua Nhat Ban. Vo1 cong suét 1500 tAn/nam.

Xudéng may c6 ning suat 5.000.000 san pham/nam. Chuyén san xuat, gia cong cac
san pham may mic thoi trang thun céc loai nhu T-shirt, Poly Shirt, Kaki, ...

Cong ty cung cap nhiéu loai s¢i khac nhau theo yéu cau cta khach hang nhu chi soi
cotton, TC, CVC, PE chi s6 20/2, 30/2, 40/2, 45/2,... Cung cap san pham vai da dang
v6i chat lugng cao, phong phti vé mau sic mang lai cho khach hang nhiéu sy lua chon.
Véi may moc hién dai cing v6i doi ngil nhan cong thanh thao tay nghé, DOPIMEX
chuyén gia cong cac san pham may mac vai thiét ké mau ma da dang.

1.2. Tong quan vé nuwéc thai dét nhugm

1.2.2. Tong quan vé nganh dét nhuém

Nguyén li¢u chu yéu ciia cong nghiép dét 13 xo bong, xo nhan tao hoic tong hop va



len. Ngoai ra con dung cac xo day gai, to tim.
1.2.1.1. Céac qua trinh co ban trong cong nghé dét nhuom

Thong thuong cong nghé dét - nhudém gém ba qua trinh co ban: kéo so1, dét vai va

xur 1y (nau ty), nhuém va hoan thién vai. Trong d6 duoc chia thanh cac cong doan sau:

Lam sach nguyén liéu: nguyén li¢u thuong dugc dong dudi cac dang kién bong thd
chtra cac so1 bong c6 kich thudc khac nhau cung véi cac tap chét ty nhién nhu bui, dat,
hat, c6 rac... Nguyén liéu bong thé dugc danh tung, lam sach va tron déu. Sau qua trinh

1am sach, bong duogc thu dudi dang cic tAm phang déu.
Chai: cac so1 bong dugc chai song song va tao thanh céc soi tho.

Kéo soi, danh ong, mdc sgi: tiép tuc kéo tho tai cdc may soi con dé€ giam kich thudce
so1, tang d0 bén va quan soi vao cac ong soi thich hop cho viéc dét vai. Soi con trong
cac ong nhé dugc danh 6ng thanh cac qua to dé chuan bi dét vai. Ti€p tuc mac soi la

don qua céac qua ong dé chuan bi cho cong doan ho soi.

Ho soi doc: hd soi bang hd tinh bt va tinh bot bién tinh dé tao mang hd bao quanh
so1, tang do bén, d6 tron va do bong cua soi dé co thé tién hanh dét vai. Ngoai ra con
dung cac loai hd nhan tao nhu polyvinylalcol PVA, polyacrylat,. ..

Dét vai: két hop so1 ngang voi soi doc da mic thanh hinh tm vai moc.

Giii ho: tach cac thanh phan cta hd bam trén vai mdc bang phuong phap enzym (1%
enzym, mudi va cac chat ngdm) hodc axit (dung dich axit sunfuric 0.5%). Vai sau khi

gili ho duogc giac bang nudc, xa phong, xut, chat ngam roi dua sang nau tay.

Ndu vdi: Loai trir phan ho con lai va céac tap chat thién nhién nhu md, séap... Sau khi
nau vai c6 do mao dan va kha nang tham nudce cao, hép thu hoa chat, thudc nhudém cao
hon, vai mém mai va dep hon. Vai dugc nau trong dung dich kiém va cac chat téy giat &

ap sudt cao (2 — 3 atm) va & nhiét d6 cao (120 — 130°C). Sau d6, vai dugc giit nhiéu lan.

Lam bong vai: Muc dich lam cho sgi cotton truong nd, lam tang kich thudc cac mao
quan giira cdc phan tr 1am cho xo s¢i tré nén x6p hon, dé thAm nudce hon, bong hon,
tang kha nang bat mau thudc nhudém. Lam bong vai thong thuong bang dung dich kiém
dung dich NaOH c6 ndng do tir 280 dén 300g/1, & nhiét 6 thap 10 —20°C. Sau d6 vai

dugc gidt nhiéu lan. D61 voi vai nhan tao khong can lam bong.

Tay trang: Muc dich tay mau ty nhién cua vai, lam sach céac vét ban, lam cho vai c6

do trang dung yéu cau chat lugng. Céc chat tay thuong dung 14 natri clorit NaClO,, natri



hypoclorit NaOCI hodc hyrdo peroxyte H,O, cing véi cac chat phu tro. Trong d6 d6i
v6i vai bong c6 thé dung cac loai chat tiy H,0,, NaOCI hay NaClO,.

Nhuom vai hoan thién: Muc dich tao mau sac khac nhau cta vai. Thuong sur dung
cac loai thudc nhudm tong hgp cung vaoi cac hop chat trg nhud¢m dé tao sy gan mau ctua
vai. Phan thuéc nhuém du khong gan vao vai, di vao nudc thai phu thudc vao nhiéu yéu

td nhu cong nghé nhudém, loai vai can nhudém, do mau yéu cau. ..

Thubc nhudém trong dich nhudém cé thé ¢ dang tan hay dang phéan tan. Qua trinh
nhudm xay ra theo 4 budc:

- Di chuyén cac phan tu thudc nhudém dén bé mit soi.

- Gan mau vao bé mat soi.

- Khuyét tin mau vao trong soi, qua trinh xay ra cham hon qua trinh trén.

- C6 dinh mau va soi.

In hoa 14 tao ra cdc van hoa c6 mdt hodc nhiéu mau trén nén vai tréng hoac vai mau,
hd in 12 mot hdn hop gdm cac loai thuée nhudm & dang hoa tan hay pigment dung moi.
Céc 16p thuéc nhudém cung cho in nhu pigment, hoat tinh, hoan nguyén, azo khéng tan
va indigozol. Ho in c6 nhiéu loai nhu ho tinh bét, dextrin, hd alginat natri, hd nhii twong
hay hd nhii hoa tong hop.

Sau nhudom va in, vai dugc gidt lanh nhiéu 14n. Phan thudc nhuom khong gén vao vai
va céc hoa chit s& di vao nudc thai. Viang khd, hoan tat vai v&i muc dich 6n dinh kich
thude vai, chéng nhau va 6n dinh nhiét, trong d6 sir dung mot sd hoa chit chdng mau,
chit 1am mém va héa chit nhu metylic, axit axetic, formaldehit.

(Nguén: http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/)


http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/

So d6 nguyén 1y cong nghé dét nhudém hang soi bong & cdc nguon nuée thai:

Nguyén liéu ddu

Kéo so1, chai, ghép,

danh ong
Nudc, tinh bot, ~
. Ho so1 —>
phu gia
Ho1 nuéce v
Dét vai
Enzym. NaOH — Gij’hé
NaOH, hog che}t. ) Niu L
Ho1 nudc
H202, NaOCl -
20z, NaOCl, t1yaxit, @it |—>
chat tay giac _1 Xir Iy axit, gidt
H2SO4, H202, > p | 5
hoa chat Tay trang |
H2S04, H20, < N
Chét tay giat Giat
NaOH, hoa chat. —» Lam bong ‘ >
Dung dich nhuom —»| Nhuém, in hoa — >
H2804, Ho02, — Giat —
Chat tay giat
) . \4
Hoinuée, ho, | Hoan tat, vang khd |—>

hoa chit

v

San phim

Nudc thai chira hd
tinh bdt, hoa chat.

Nudc thai chira hd
tinh bot bi thuy phan,
NaOH

Nudc thai

Nudc thai

Nudc thai

Nudc thai

Nudc thai

Dich nhuom vai

Nudc thai

Nudc thai

Hinh 1.1: So' d6 nguyén Iy cong nghé dét nhuém.

(Nguon: https://bunvisinh.com/cong-ty-tu-van-thiet-ke-cai-tao-he-thong-xu-ly-nuoc-

thai-det-nhuom.html)
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1.2.1.2. Cac loai thuéc nhudm thuong ding trong nganh dét nhudm
Thuéc nhudm hoat tinh

Céc loai thudc nhudm thudc nhoém nay c6 cong thurc cAu tao téng quat la S-F-T- X
trong d6: S 12 nhom lam cho thude nhudm cé tinh tan; F 1 phan mang mau, thuong 1 cac
hop chéat Azo (-N=N-), antraquinon, axit chira kim loai hozc ftaloxiamin; T 1a gbc mang
nhom phan mg; X 1a nhom phan tmg. Loai thudc nhudm nay khi thai vao méi trudng
c6 kha nang tao thanh cac amin thom dugc xem la tdc nhan gay ung thu.
Thuéc nhuém truwc tiép

Pay 1a thudc nhudm bat mau truc tiép voi xo soi khong qua giai doan xir 1y trung
gian, thuong st dung dé nhudém soi 100% cotton, soi protein (to tim) va soi poliamid,
phan 16n thudc nhudm truc tiép c6 chira azo (mén, di and poliazo) va mot sb 1a dan xuat
ctia dioxazin. Ngoai ra, trong thudc nhuém con cé chira cac nhém lam ting do bit mau
nhu triazin va salicylic axit co thé tao phtrc vé1i cac kim loai dé tang do bén mau.
Thuéc nhuém hoan nguyén

Thudc nhudém hoan nguyén gom 2 nhém chinh: nhém da vong c6 chira nhan
antraquinon va nhom indigoit c6 chira nhan indigo. Cong thirc tong quat 1a R=C-O;
trong d6 R 14 hop chit hitu co nhan thom, da vong. Cac nhan thom da vong trong loai
thudc nhudm nay ciing 13 tac nhan giy ung thu, vi vy khi khéng duoc xir 1y, thaira moi
truomg, c6 thé anh huéng dén stc khoe con ngudi.
Thuéc nhuém phén tin

Nhom thude nhudém ndy c6 ciu tao phan tir tu gbc azo va antraquinon va nhém amin
(NH2, NHR, NR2, NR-OH), dung cha yéu dé nhuom céc loai soi tong hop (soi axetat,
soi1 polieste...) khong va nudce.
Thuéc nhuém luu huynh

La nhém thudc nhudém chira mach di hinh nhu tiazol, tiazin, zin... trong do co cau
ndi —S-S- dung dé nhudm céc loai sgi cotton va viscose.
Thuéc nhuém axit

La cac mudi sunfonat ctia cac hop chat hitu co khac nhau c¢6 cong thirc 1a R- SO3Na
khi tan trong nudc phan ly thanh nhém R-SO3 mang mau. Cac thuéc nhudém nay thudc
nhoém mono, diazo va cac din xuét cia antraquinon, triaryl metan. ..
Thuéc in, nhuépm pigmen

Co chtra nhom azo, hoan nguyén da vong, ftaoxianin, dan suat cua antraquinon...



(Nguon: http:/lvietnam12h.com/ky-thuat/chi-tiet-ky-thuat.aspx?baivieturl=27-5-
2017-Thuoc-nhuom-chat-tao-mau)

1.2.1.3. Nhu cdu vé nwée va nwée thai trong xi nghiép dét nhuém

Cong ngh¢ dét nhudm stir dung nude kha 16n: tir 12 dén 65 lit nwéc cho 1 mét vai va

thai ra tir 10 dén 40 lit nude.

Bang 1.1: Nwéc dung trong nha may dét phan bd nhw sau

San xut hoi nudc 5.3%
Lam mat thiét bi 6.4%
Phun mu va khtr bui trong cac phan xudng 7.8%
Nudc dung trong cac cong doan cong nghé 72.3%
Nudc vé sinh va sinh hoat 7.6%
Phong hoa va cho cac viéc khac 0.6%

(Nguon: http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/)

Nudc thai tir cong nghiép dét ciing rit da dang va phuc tap, nhu cau nude cho cong

nghiép dét ciing rt 16n. Tir d6 luong nudc thai tir nhitng cong nghé nay ciing rit nhiéu.
Hang len nhudm, dét thoi 1a: 100 - 240 m3/tan.
Hang vai bong, nhudm, dét thoi: 50 - 240 m¥/tin, bao gom:
- Hb soi: 0.02 mS.
- Nau, giii ho tay: 30 - 120 m3,
- Nhuom: 50 - 240 m3,
Hang vai bong in hoa, dét thoi 1 65 - 280 m3/tan, bao gom:
- Ho soi: 0.02 m?.
" Giil ho, ndu tay: 30-120 md.
- In sdy: 5-20 m®,
- Giat: 30-140 m?.

Khin len mau tir sgi polycrylonitrit 1a 40-140 m¥/tan, bao gom:


http://vietnam12h.com/ky-thuat/chi-tiet-ky-thuat.aspx?baivieturl=27-5-2017-Thuoc-nhuom-chat-tao-mau
http://vietnam12h.com/ky-thuat/chi-tiet-ky-thuat.aspx?baivieturl=27-5-2017-Thuoc-nhuom-chat-tao-mau
http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/

- Nhudm soi: 30-80 me.
- Giat sau dét: 10-70 m?.
- Vai tring tir polyacrylonitrit 1a 20-60 md.
1.2.2. Cac chit gay 6 nhiém chinh trong nwéc thai dét nhuém

Nudc thai tu cac xi nghi¢p dét nhudm rat phuce tap, né bao gdm ca cac chat hitu co,
cac chat mau va cac chat doc hai cho moi truong. Cac chat gy 6 nhiém moi truong

chinh c6 trong nudc thai cia xi nghié€p dét, nhud¢m bao gom:

- Tap chét tach ra tir xo soi, nhu diu md, cic hop chit chua nito, cac chit ban dinh

vao soi (trung binh la 6% khdi lugng xo soi).

- Céc hoa chat dung trong qua trinh cong nghé: ho tinh bét, tinh bot bién tinh, dextrin,
aginat, cac loai axit, xat, NaOCl, H202, soda, sunfit... Cac loai thude nhudm, cic chit
phu tro, chat mau, chit cAm mau, hoa chat tay giat. Luong hoa chét str dung ddi véi timg

loai vai, tirng loai mau la rat khac nhau va phan du thtra divao nudc thai tuong ting.

- P6i voi mat hang len tir 16ng ciru, nguyén liéu 13 len thé mang rat nhiéu tap chit
(250-600 kg/tan) duoc chia thanh:

+ 25-30% m& (axit béo va san pham cit md, 1ong ciru).

+10-15% dat va cét.

+ 40-60% mubi hitu co va cac san pham cit md, 16ng ctru.

Mbi cong doan ciia cong nghé co cac dang nudc thai va dic tinh cta ching.

Bang 1.2: Cac chat giy 6 nhiém va dic tinh nwéc thai nganh dét - nhuém

Cong doan | Chat 6 nhiém trong nwéc thai Pac tinh cta nwdéc thai

Tinh  bot, glucozo, carboxy

s _ BOD cao (34-50% tong san
Ho soi, gititho | metyl xelulozo, polyvinyl alcol,

Ao luong BOD).
nhua, chat béo va sap.

N NaOH, chat sap va dau md, tro, | Do kiém cao, mau tdi, BOD
auy, ta I . . 2
Y soda, silicat natri va xo sgi vun. cao(30% tong BOD).




L Hipoclorit, hop chat chitaclo, |P6  kiém cao, chiém
Tay trang .
NaOH, AOX, axit... 5%BOD.
o . Do kiém cao, BOD thap (dudi
Lam bong NaOH, tap chat. .
1% tong BOD).
Nhud Cac loai thuéc nhudém, [DO mau rat cao, BOD kha cao
udm . .
' axitaxetic va cac muoi kim loai. (6% tong BOD), TS cao.
" Chat mau, tinh bot, dau, dat sét, |Do mau cao, BOD cao va dau
mubi kim loai,axit. .. mo.
o L o ) .. | Kiém nhe, BOD thép, lugng
Hoan thién | V¢t tinh bot, md dong vat, muoi. he
nhd.

(Nguon: http://bachkhoa-envitech.com/tin-tuc/tong-quan-nganh-det-nhuom-94.html)

Bang 1.3: Dic tinh nwéc thai cia mdt sé xi nghiép Dét nhuém & Viét Nam

Pac tinh san Hang bong | Hang pha
phim Donvi dét thoi dét kim Dt len Sei
Nuée thai | m3/tan vai 394 264 114 236
pH 8-11 9-10 9 9-11
TS mg/l 400-1000 | 950-1380 420 800-1300
BOD5 mg/l 70-135 90-220 120- 130 90-130
COD mg/l 150-380 230-500 400-450 210-230
P mau Pt-Co 350-600 250-500 260-300

(Nguon: http://xulynuocthai.net/xu-ly-nuoc-thai-det-nhuom/)
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Bang 1.4: Nong d ciia mdt s6 chit 6 nhiém trong nuéc thai Dét nhuém

Thanh phin Pic diém
pH 2-14
COD (mg/l) 60-5000
BOD (mg/l) 20-3000
PO43" (mg/l) 10-1800
S042" (mg/l) <5
D6 mau (Pt-Co) 40-5000
Q (m3/tén sp) 4-4000

(Nguon: http://xulydaumo.com/cac-chat-gay-o-nhiem-chinh-trong-nuoc-thai-det-
nhuom-news3-76.html)

Bang 1.5: Tinh chéit nwéc thai ciia cic nha may Dét nhuém ¢ TP. H6 Chi Minh

Q Po mau  COD | BOD | SS |s042" PO43-
Tén nha may pH : KLN
(m3/h) (Pt-Co) | (mg/t) | (mg/) | (mg/l) | (mgn) | (ma/l)
Thanh Céng | 6500 | 92 | 1160 @ 280 | 651 | 98 | 298 | 0,25
Thinglei | 5000 | 56 | 1250 | 350 | 630 | 95 76 | 1,31 | 04
Phong Phi | 3600 | 7,5 | 510 180 | 480 | 45 | 168 | Vét
Viét Thai | 4800 | 10,1 | 969 | 250 | 506 | 145 | 04
GiaPinh | 1300 | 7,2 | 260 | 130 | 230 | 32

(Nguon: http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/)
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Bang 1.6: Tinh chit nwéc thai clia cic nha may Dét nhuom & Ha Noi

BOD COD D0 mau
Tén nha may TS pH Q (m3/h)
(mg/l) (mg/l) (Pt-Co)

Céong ty Dét8/3 | 70135 |15 380 400 - 1000|8 11| 350-600 | 394

Cong ty dét Ha
90 — 120 (230 —500/ 950 — 1000 | 9—-10| 250 - 500 264

Noi
Nha may chi khau
90 -180 |210-320 805-1330 | 9-11 236
Ha Néi
Cong ty dét Minh
279 - 432 | 549 -773 /1599 -1800| 9 - 10| 230 - 310 143,5
Khai

Cong ty dét Kim 120 -
570 -120/0 800 —-1100| 9 - 11 1600 280
Pong Xuan 400

Cong ty dét len, 115-
400 -450 420 8-11| 350-700 114

Mua dong 132
Cong ty dét Kim
132 443 496 8-12 168 199
Thang Long

(Nguén: http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/)
1.2.3. Anh huéng ciia cac chit gy 6 nhiém trong nuée thai nganh dét nhuém dén
nguon tiép nhan

Do kiém cao lam ting pH cia nudc. Néu pH > 9 s& gy doc hai d6i voi thiy tinh,
gdy an mon cac cong trinh thoat nudc va hé thong xur Iy nudce thai.

Mudi trung tinh lam ting ham lugng tong ran. Luong thai 16n gay tac hai d6i v6i doi
song thay sinh do 1am ting 4p suat tham thau, anh huong dén qua trinh trao doi cua té
bao.

HO6 tinh bot bién tinh 1am ting BOD, COD cua ngudn nudc, giy tac hai déi véi doi

song thiy sinh do 1am giam oxy hoa tan trong ngudn nudc.
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D0J mau cao do lugng thudc nhudm du di vao nudce thai gay mau cho dong tiép nhan,

anh hudng toi qua trinh quang hop cta cac loai thity sinh, anh hudng xau toi canh quan.

Ham lugng 6 nhiém céc chat hitu co cao s€ lam giam oxy hoa tan trong nudc anh
hudng tGi su song cua cac loai thuy sinh.

1.3. Mt s6 phwong phap xir Iy nwéc thai dét nhuém

Do dac thu cua cong nghé, nudce thai dét nhudém chira téng ham lugng chét rin TS,
chat ran lo ling, do mau, BOD, COD cao nén chon phuong phép xir 1y thich hop phai
dua vao nhiéu yéu t6 nhu lugng nudce thai, dac tinh nudc thai, tieu chun thai, xir 1y tap
trung hay cuc bd. V& nguyén Iy xir 1y, nudc thai dét nhudém cé thé ap dung cac phuong

phap sau:
Phuong phap co hoc.
Phuong phap hoa hoc.
Phuong phap hoa —1y.
Phuong phap sinh hoc.
1.3.1. Xir Iy nwéc thai bing phwong phap co hoc
Thuodng dugc ap dung & giai doan dau cta quy trinh x 1y, qua trinh dugc xem nhu
bude dém dé loai b cac tap cht v6 co va hitu co khong tan hién dién trong nudc nham
dam bao tinh an toan cho cac thiét bi va cac qua trinh xir 1y tiép theo. Tuy vao kich
thudc, tinh chit hoa 1y, ham luong can lo ling, luu lugng nudce thai va mirc d§ lam sach
ma ta str dung mot trong cic qua trinh sau: loc qua song chin rac hoic lué6i chin rac,
lang dudi tac dung cua lyc ly tAm, trong truong, loc va tuyén noi.
Xu ly co hoc nham muc dich:
> Tach cac chat khong hoa tan, nhimg vat chat ¢ kich thude 16n nhu nhanh cay, gd,
nhua, 14 cdy, gié rach, ddu md... ra khoi nude thai.
» Loai bo can nang nhu séi, thay tinh, cat...
> Piéu hoa luu ludng va nong do cac chit 6 nhidm trong nude thai.
> Nang cao chat luong va hiéu qua ciia cac bude xir 1y tiép theo.
1.3.1.1. Song chin rac
Song chin rac g6m cac thanh kim loai tiét dién chit nhat hinh tron, hinh chit nhat

hodc hinh bau duc. Song chin rac duoc chia lam 2 loai, loai di dong va loai c¢d dinh.
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Song chin rac duoc dit nghiéng mot goc 60 — 900 theo hudng dong chay.

Song chén rac nham chin giir cac cin ban co kich thude 16n ¢ dang soi: gidy, rau,
0, rac.
1.3.1.2. Luéi chiin rac

Pé khir cac chat lo ling c6 kich thudc nho hodc cac san pham co gia tri, thudng sir
dung ludi loc ¢6 kich thude 16 tir 0,5 — Imm. Khi tang tréng quay, thudng véi van toc
0,1 dén 0,5 m/s, nudc thai thudng loc qua bé mit trong hay ngoai, tiy thudc vao su bd

tri duong 6ng dan nudc vao. Cac vat thai dugc cao ra khoi mat ludi béng hé théng cao.
1.3.1.3. Bé diéu hoa

Do dic diém cta cong nghé san xuit mot sd nganh cong nghiép, luu lugng va nong
d6 nuéc thai thuong khong déu theo cac gio trong ngay. Su dao dong 16m vé luu lugng
nay s& anh hudng khong tot dén nhitng cong trinh xir 1y phia sau. Dé duy tri dong thai
va nﬁ“)ng do vao cong trinh xur ly on dinh, khic phuc dugc nhiing su ¢d van hanh do su
dao dong vé ndng do va luu luong cta nudce thai va nang cao hiéu suét ciia cac qud trinh
xtr 1y sinh hoc ngudi ta s& thiét ké bé diéu hoa. Thé tich bé phai twong dwong 6 — 12h

lwu nude trong bé véi luu lugng xir 1y trung binh. Bé diéu hoa dugc phan loai nhu sau:
- Bé diéu hoa luu luong.
- Bé diéu hoa ndng db.
- Bé diéu hoa ca luu luong va nong do.

1.3.2. Xir li nwéc thai bing phwong phap hoéa hoc.

Céac phuong phap hoa hoc xir Iy nudc thai gdm co: trung hoa, oxy hoéa va khir. Tat
c4 cac phuong phap nay déu ding tac nhan hoa hoc nén ton nhiéu tién. Ngudi ta st dung
cac phuong phap hoa hoc dé khir cac chat hoa tan va trong cac hé théng nude khép kin.
P6i khi phuong phép nay duge dung dé xtr 1y so bo trude khi xtr 1y sinh hoc hay sau

cong doan nay nhu 13 mot phuong phap xtr Iy nudc thai 1an cudi dé thai vao nguon.
1.3.2.1. Phwong phap trung hoa

Trung hoa nudc thai dugc thuc hién bﬁng nhiéu cach khac nhau

- Tron 1an nudce thai voi axit hodc kiém.

- B6 sung cac tac nhan héa hoc.

- Loc nudc axit qua vat li€u loc c6 tac dung trung hoa.
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- Hép thu khi axit bang chat kiém hodc hap thy amoniic bang nudc axit.

Trong qua trinh trung hoa mot lugng bun cdn dugc tao thanh. Lugng bun nay phu
thudc vao ndng do va thanh phan ctia nude thai ciing nhu loai va lugng céc tac nhan xir

dung cho qua trinh.
1.3.2.2. Phuong phap oxy hoa va khir

Pé 1am sach nudc thai co thé ding cac chat oxy hoa nhu Clo & dang khi va hoa 1ong,
dioxyt clo, clorat canxi, hypoclorit canxi va natri, pemanganat kali, bicromat kali, oxy
khong khi, ozon...

Trong qué trinh oxy héa, cac chéat doc hai trong nudc thai dugc chuyén thanh cac
chét it doc hon va tach ra khoi nude thai. Qua trinh nay tiéu tdn mot lugng 16n tac nhan
hoa hoc, do d6 qua trinh oxy hoéa hoc chi dugc dung trong nhitng truong hop khi céac tap
chat giy nhiém ban trong nudc thai khong thé tach bang nhitng phuong phap khac.

Oxy héa bang Clo

Clo va céc chét c6 chira clo hoat tinh 13 chat oxy héa thong dung nhat. Nguoi ta st
dung chiing dé tach H,S, hydrosunfit, cac hop chat chira metylsunfit, phenol, Xyanua ra
khoi nudc thai.

Khi clo tdc dung véi nude thai xay ra phan ung Cl, + H,O = HOCI + HCI

HOCl — H +0OCI’

Téng clo, HOCI va OCI1™ duoc goi 1a clo ty do hay clo hoat tinh.

Céac ngudn cung cép clo hoat tinh con ¢6 clorat canxi (CaOCly), hypoclorit, clorat,

dioxyt clo, clorat canxi dugc nhdn theo phan tng.
Ca(OH)2 + C|2 = C&OC'Q + H,0

Luong clo hoat tinh can thiét cho mot don vi thé tich nudc thai 1a: 10 g/m® dbi voi

nudce thai sau xtr 1y co hoc, 5 g/m® sau xut 1y sinh hoc hoan toan.
Phwong phap Ozon hoa

Ozo tac dong manh mé véi cac chat khoang va chat hitu co, oxy hoéa bang ozo cho
phép dong thoi khir mau, khir mui, tiét tring ciia nude. Sau qua trinh 0zo hoa s6 lugng
vi khuan bi tiéu diét dén hon 99%, 0zo con oxy hoa cac hop chat Nito, Photpho...
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1.3.3. Xir li nwéc thai bing phwong phap héa - 1y.

Co ché ciia phuong phéap hoa 1y 1a dua vao nudc thai chat phan Gng nao do, chit nay
phan mg vé&i cac tap chat ban trong nudc thai va c6 kha nang loai chung ra khoi nudc
thai dudi dang can léng hodc dang hoa tan khong ddc hai.

Céac phuong phap hoa 1y thudng sir dung dé khtr nude thai 13 qué trinh keo ty, hip
phu, trich ly, tuyén ndi...
1.3.3.1. Qua trinh keo tu tao bong

Qua trinh nay thudng duoc 4p dung dé khir mau, giam d6 duc, cin lo limg va vi sinh
vat. Khi cho chét keo tu vao nudc thd chira cin léng cham (hodc khong léng duogc), cac
hat min két hop lai v6i nhau thanh cac bong cin 16n hon va ning, cac bong cin nay co
thé tu tach ra khoi nude bang ling trong luc.

Hau hét chit keo tu & dang Fe(IIT), AI(IIT); Al,(SO,)3.14H,0, FeCls. Tuy nhién trong
thuc té ngudi ta thuong sir dung phén sit hon do chung c6 wu diém nhiéu hon phén
nhoém. Trong qua trinh keo tu nguoi ta con st dung chit tro keo tu dé ting tinh chat ling
nhanh va dic chic do do s& hinh thanh bong léng nhanh va dc chic nhu sét, silicat hoat

tinh va polymer.
1.3.3.2. Phwong phap trich ly

Trich ly pha 1ong duoc Gng dung dé 1am sach nudc thai chira phenol, dau, axit hiru
co, cac ion kim loai... Phuong phap nay duoc tmg dung khi nong d6 chat thai 16n hon 3
— 4g/1, vi khi d6 gia tri chat thu hdi méi bu dép chi phi cho qué trinh trich ly.

Lam sach nuée bang trich ly gom 3 giai doan:

Tron manh nude thai voi chét trich ly (dung méi hitu co) trong diéu kiém bé mit tiép
xuc phat trién giita cdc chét 16ng hinh thanh 2 pha long, motpha 1a chét trich ly véi chat
dugc trich ly, mot pha 1a nudc thai vai chat trich ly.

Phan riéng hai pha 16ng noi trén.
Tai sinh chat trich ly.

Pé giam nong do chat tan thap hon giéi han cho phép can phai chon ding chat trich

ly va van tc ctia n6 khi cho vao nudce thai.
1.3.4. Xir Iy nuéc thai bing phwong phap sinh hoc.

Phuong phép nay dya trén co sd hoat dong phan hily chét hiru co c6 trong nudc thai

cua cac vi sinh vat. Cac vi sinh vat st dung chat hitu co va mot so6 chat khoang lam
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ngudn dinh dudng va tao ning luong. Trong qua trinh phat trién, ching nhan cac chat
dinh dudng dé xay dung té bao, sinh truéng va sinh san. Phuong phap nay dugc sir dung
dé xtr Iy hoan toan céc chit hitu co c6 kha ning phan hiy sinh hoc trong nude thai. Cong
trinh xur ly sinh hoc thuong dugc dat sau khi nudce thai da qua xur Iy so bd qua cac cong
trinh xur ly co hoc, hoa hoc, hoa ly.

Qua trinh sinh hoc gom céc budc:
- Chuyén céac hop chat c6 ngudn géc cacbon ¢ dang keo va dang hoa tan thanh
the khi va cac vo té bao vi sinh.
- Tao ra cac bong can sinh hoc gdm cac té bao vi sinh vat va cac chat keo vo
co trong nudc thai.
- Loai céc bong cdn ra khdi nude thai bang qua trinh lang.

Chat nhiém béan trong nudc thai dét nhudm phan 16n 1a nhimng chét c6 kha nang phan
huay sinh hoc. Thuong nude thai dét nhudém thiéu ngudn N va P dinh dudng. Khi xtr Iy
hiéu khi can can bz‘ing dinh dudng theo ty 1¢ BOD:N:P = 100:5:1 hodc tron nudc thai dét
nhudm v6i nude thai sinh hoat dé cac chat dinh dudng trong hén hop cin ddi hon. Cac
cong trinh sinh hoc nhu: lgc sinh hoc, bun hoat tinh, hd sinh hoc hay két hop xur Iy sinh

hoc nhiéu béc.

1.3.5. Mt s6 so' dd cong nghé xir Iy nwée thai dét nhudm.

1.3.5.1. Quy trinh céng nghé téng quat xir Iy nwéc thai nhudm vai.
Trong nganh cong nghiép dét nhudém, nude thai nhudém gdm ba loai chinh:
»  Nudc thai phﬁm nhudm hoat tinh.

>  Nudc thai pham nhudém sunfua.

>  Nudc thai tay.

Bang 1.7: Thanh phan tinh chat nuéc thai nhudém dwoc trinh bay theo ban sau

Két qua
Chi tieu |[Pon vi

Nudrc thai hoat tinh| Nudc thai sunfua | Nudc thai tay

pH 10-11 >11 >12

COD mg/l 450-1.500 10.000-40.000 9.000-30.000
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BOD5 | mgll 200-800 2.000-10.000 4.000-17.000
N tong | mg/l 5-15 100-1.000 200-1.000
P téng | mg/l 0.7-3 7-30 10-30
SS mg/I - - -
Mau |Pt-Co|  7.000-50.000 10.000-50.000 500-2.000
b6 duc | FAU 140-1.500 8.000-200.000 1.000-5.000

(Nguon: http://xulymoitruong.com/cong-nghe-xu-ly-nuoc-thai-det-nhuom-3680/)

Do mdi loai nude thai c6 thanh phan va tinh chat dic trung riéng nén céng nghé xir
1y twong g cling khac nhau. Trudc tién, ta phai tdch riéng va xtr 1y so bd loai trir cac
tac nhan gay hai d6i véi vi sinh vat rdi nhap chung xtr 1y bang sinh hoc. Nudc thai nhuém
vai c6 ndng do chit hiru co cao, thanh phan phirc tap va chira nhiéu hop chat vong kho
phan huy sinh hoc dong thoi cac hoéa chit phu tro trong qua trinh nhudém c6 kha ning
gdy tre ché vi sinh vat. Hon nita nhiét 6 nudc thai rat cao, khong thich hop dua truc tiép
vao hé théng xur 1y sinh hoc. Vi vay, ta phai tién hanh xir Iy héa 1y trude khi dua vao cac

cong trinh sinh hoc nham loai trir cac yéu té gdy hai va ting kha ning xir 1y cua vi sinh.
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So do quy trinh céng nghé xik Iy tong qudt nwdce thai dét nhudm:

Nuwde tha nhudm
hoat tinh

Nuwde that nhudm
sunfat

Nuée thi tiy

Bdn khudy
nhanh

BE tao bdng

Hinh 1.2: So' d6 quy trinh cong nghé xir Iy tong qudt

Trong cong nghé nady, nudc thai nhudém & cac cong doan sé dugc thu gom va xir ly

so bo riéng:

- Nudc thai hoat tinh dugc tién hanh keo ty bang phén sat vai pH 1a 10- 10.5,

B2 loc sinh
hoc ky khi

N

Aerotank

Be

hiéu qua khur COD la 60-85%.

- Nudc thai sunfua keo tu & pH khoang 3, hi¢u qua khu COD khoang 70%.

- Nudc thai tdy dugc tién hanh trung hoa nham dua pH vé 6.5. Khi d¢6 H20;
s& bi phan huy thanh Oz bay 1én gy ra bot dong thoi hod sé& dugc tach ra khoi

nudc.

Sau do, nudc téy s& duoc dua vao bé tron cung véi nudc sau 1éng cua nudc thai hoat
tinh va nudc thai sunfua. Bé tron dong vai tro diéu hoa chat lugng nudce thai, vira 1a noi
hiéu chinh pH cho qua trinh loc sinh hoc ky khi tiép theo. O bé loc ky khi, chét hitu co
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mdt phan s& bi phan hity thanh khi biogas hodc chuyén hoa thanh nhiing hop chat dé
phan huy hon va s& dugc tiép tuc oxy hoa sinh hoc trong bé aerotank. Nudc thai sau xir
1y sinh hoc van chua dat tiéu chuan nén phai tién hanh xt 1y bac cao bang phuong phap
keo tu. Phan bun thai ra tir cc bé ling duoc dua vao may ép bun, nudc tach tir bun duoc

dua tro lai bé tron, bun sau ¢p duogc dua di chon lép.

So do cong nghé xir Iy nwée thai dét nhuém dang dwoc dp dung:

Héba chat
Nude thai —»{  Song B¢ diéu _<>l_, Bé tuyén
chan rac hoa ndi
Nguon tiép Bé loc q
ha «— «—| Béchira —— | Bélocsinhhoc [
nhan ap luc

Mo ta tom tit cong nghé thiét bi:

Nudc thai trude tién theo cdng thu gom, qua song chin rac chay vao bé diéu hoa.
Sau khi tap trung tai bé diéu hoa, nudc thai duge bom 1én bé tuyén ndi. Trén éng dan
vao bé tuyén ndi c6 03 duong hoa chit cham vao 1a dung dich trung hoa, dung dich phan
g va dung dich trg ling. Qua4 trinh xtr 1y trong bé tuyén ndi duoc thyc hién bang cach
hoa tan trong nudc nhitng bot khi nhod, cac bot khi nay bam vao cac hat can lam cho ty
trong 6 hop cin khi giam, luc ddy ndi xuit hién. Khi luc ddy ndi du 16m, hdn hop cin -
khi n6i 1én mét nudc va dugc gat ra ngoai bang tAm gat cao su gin phia trén bé. Bén canh
d6 bé tuyén ndi con thuc hién chire nang léng. Do nuéc thai vao bé da duoc hoa tron véi
cac chét tao pH, chat keo tu nén trong bé tuyén ndi con xay ra qua trinh keo ty. Trén bé
tuyén noi ¢6 str dung mot méto khudy véi toe do thich hop dé kich thich qua trinh tao
bong. Cac hat bun keo tu tao ra co ty trong 16n ling xudng day bé sé& dugc lay ra ngoai

nho van xa day.

Nudc thai tir mang thu nudc bé tuyén ndi tran vao bé loc sinh hoc tir dudi 1én trén
qua 16p vat liéu ndi 1a cac hat polystyren. Cac vi khuan hién dién trong nudc thai dinh
bam 1én 16p sinh khéi ndi 12 nhitng hat polystyrene hay con goi 1a Biostyrene va ching
dugc loai bo bang cach khong ché méi trudong hoat dong. Xac vi sinh vat va chat ran lo
limg trong nudc thai dugc loai bo bang qué trinh rira nguoc. Pay 1a cong nghé loc sinh
hoc méi dugc ap dung tai Viét Nam, c¢6 hiéu qua st dung rat cao, chiém mit bang it, gia
thanh thap. Nudc thai tiép tuc tu chay dén bé chira dé tir d6 c6 thé bom dén thiét bi loc
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ap luc.

Bé loc ap luc 14 cong trinh xtr 1y cudi ciing trong hé thdng xtr Iy nudc thai. Sau khi

qua bé loc ap luc, nudce thai co thé duoc xa ra céng.
Céc chi tiéu kinh té - k¥ thuat khéc:

- Nudre thai sau xur 1y dat tiéu chuan Viét Nam QCVN 13:2015, cot A. Gia thanh xu 1y
1m3 nudc thai: 1500 - 2000d/m?3.
Uu diém cia CN/TB

- Cac thiét bi duoc ché tao bang thép nén c6 thé thao rap dé dang khi can didoi

- Mt trong thiét bi dugc phi epoxy chdng dn mon, ting thoi gian st dung

- Hé théng duoc diéu khién tu dong, tranh cho cong nhan co thé tiép xuc truc tiép
vo1 nudce thai doc hai

- Dién tich chiém dung mit bang giam 50% so v&i bé xdy bang xi mang

- Thoi gian thi cong ngan.
1.3.5.2. Cong ngh¢ xir ly nwée thai dét nhuom s¢i bong & Ha Lan

Trong hé théng c6 cong doan xir Iy hoa Iy trude cong doan xir 1y sinh hoc. Vi cac
thong s6 nhu:

Nudc thai ¢6 Iuu lwgng 3.000 - 4.000 m3/h; COD = 400 - 1.000 mg/l; BODs = 200 -
400 mgl/l.

Nudce sau xtr ly BODs < 50 mg/l, COD < 100 mg/I.

5 Suc khi
Hoa chat i

o/ | s T e
thai 2 Mol 3 4 4 xik 1y

1

v

¥

> 6 —» bun

— — bun

Hinh 1.3: So d6 nguyén Iy hé théng xit Iy nude thai ciia céng ty Stork Aqua (Ha Lan)
1. Sang chan rac; 2. Bé diéu hoa; 3. Bé keo ty; 4. Thiét bi lang bun; 5. Bé sinh hoc;
6. Thiét bi xr 1y bun.
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CHUONG 2: PE XUAT VA LUA CHON CONG NGHE
2.1. Co sé dé xuit va lira chon cong nghé
2.1.1. Nguyén tic lya chon cong nghé xir Iy
Pé lyu chon cong nghé xur li nude cép c6 thé dua vao cac diéu kién sau:
- Cong suat tram xt y.
- Luu lugng, thanh phan, tinh chat ngudn nudc.
- Tinh hinh thuc t& va kha ning tai chinh.
- Quy md va xu hudng phat trién.
- Kha ning dap tng thiét bi cho hé thong xir 1i.
- Chi phi dau tu xay dung, quan li, vdn hanh va bdo tri.
- Tan dung tdi da cac cong trinh san co.
- Quy dét, cac mit bang sn c6 ciia cac nha may.
- Kha ning tan dung cac cong trinh c6 san.
- Phuong phép st dung can.
- Tiéu chudn xa nudc thai vao cac ngudn tiép nhan twong Gng.
Thanh phan tinh chét ctia ngudn nuée thai:

Bang 2.1: Thong s ciia ngudn nuéc

Thong s6 Don v meg fi‘f’ QCVN 13-MT:2015/BTNMT

dau vao Cot A Cot B

pH 7-10 6-9 5.5-9
Nhiét do °C 70 40 40
D6 mau Pt—Co 1200 50 150
BOD:s mg/l 860 30 50
COD mg/l 1630 75 150
TSS mg/l 560 50 100
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Tong Nito mg/l 30 20 40

T6ng Photpho mg/l 10 4 6

(Nguon: So liéu tir cong ty TNHH MTV Dét Kim Péng Phuong)

2.1.2. Pé xuit va lra chon cong nghé xir Iy

Vi tinh chit nude thai cia nganh dét nhudém can xur Iy dugc nhiét 4o, do mau va
chit 6 nhidm hitu co, dic trung 1a COD va BODs.

V&1 nhiét do cao thi c6 cac phuong phap xtr 1y nhu:

- Thap giai nhiét

- Gian mua

- Khudy bé mat ¢ bé diéu hoa

Véi d6 mau thi can duoc xir 1y bang:

- Keo tu - tao bong

- H¢ Fenton

- Hap phy

- Mang

- Dién hoa

Dong thoi can c6 ngin diéu chinh pH va két hop v6i hoa chit khir mau trudce khi xir
1y hoa 1y dé dam bao hiéu qua xir Iy d6 mau cao.

Vi chat 6 nhiém hitu co c¢6 rat nhiéu phuong phap dé xir Iy nhung hay dung va
thong dung hién nay 1a cac phuong phép sinh hoc.

Ngoai ra con ¢6 cac cong trinh xir Iy so bd va hoan thién nham dam bao chat luong
nudc dau ra cling nhu tai sir dung nudc cho cong ty.

Van dé sir dung phuong phap hoa li trudc hay sau phuong phap sinh hoc déu co
nhirng van dé riéng. Cong nghé dugc lua chon sir dung phuwong phap sinh hoc trude hoa
1i nham tiét kiém hoa chat sir dung, khong lam anh hudng dén vi sinh vi sau hoa 1y lugng

hoa chat con t6n dong nhiéu c6 thé giy anh huong xau dén sy phat trién cta vi sinh.

2.2. P& xuit cong nghé xir li
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So dd cong nghé 1:

Song chan rac

Hb thu gom

Thap giai nhiét

May thdi khi — —-—-—- —

Bé di€éu hoa

Bé léng so bo

:

Hoa chat, chat

............................ » A \
dinh dudng B¢ trung hoa
A
May thoi khi —-—-—-—- — Bé MBBR
Bé ling sinh hoc f------------
I3 4 R \
Hoachat | Hebékeotw
khtr mau tao bong
Bé linghdéaly fp----------
Bon loc ap luc
O T T e e — % B& khr tring
‘30/(y0/ \WB
Chii thich: QCVN cot A Bé trung gian
Puong nudce >
\ \ Loc mang MF
Duong bun e
Puong khi _
s T > Loc RO
Duong hoa chat e >

7

N
Tiéu chuan nudc
capn
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Thuyét minh so' do cong nghé 1:

Nudc thai tir cac phan xuong di qua song chén rac, tai day cac tap chat duoc gitr lai
nham han ché sy cd trong qué trinh van hanh nhu: lam tdc bom, duong éng, khe dan
nuée. Pay 1a khau dam bao diéu kién lam viéc thuan loi cho ca hé thdng xt Iy. Sau d6
nude thai qua ludi chan min trude khi vao hd thu gom dé tranh nhing soi chi nhé lam
nghet bom. H6 thu gom c6 lip dit bom dé bom nude thai 1én thap giai nhiét vdi co ché
tir dong dung cong tic phao. O day nude thai s& dugc ha nhiét nho sy tiép xtc gitra nude
va khong khi. Nudc thai sau d6 tu chay vé bé diéu hoa nham diéu hoa luu luong va ndng
d6 cac chat 6 nhiém nho khi nén dugc cung cép lién tuc cho bé. Tiép theo nudc thai s&
duoc bom vé bé léng so b, tai day nudc thai s€ xtr Iy dugc mot phén chit 6 nhiém nhé
qué trinh ling, dam bao nudc thai khong anh huong dén qua trinh xir Iy vi sinh phia sau.
Sau bé lang, nudc thai tr chay vé bé trung hoa dé cung cip cac chit dinh dudng can
thiét cho viéc xur 1y ky khi va hiéu khi.

Nude thai tiép tuc dugc bom vao bé UASB, ¢ day nudc thai s& di qua 16p bun ky khi
cht yéu nham dwa cac chit hitu co kho phan hiy vé dang d& phan huy, nudce thai va khi
sinh ra trong bé s& dugc tach pha, sau d6 dugc thu riéng biét, khi thai chu yéu 1a metan
s€ duoc tai s dung. Nudc thai sau UASB tu chay dén bé AEROTANK, tai day bd tri
hé théng suc khi khép dién tich bé tao diéu kién cung cép du oxi mot cach lién tuc va
duy tri bun hoat tinh lo limg. Nudc thai tiép tuc dugc dwa vé bé ling sinh hoc, mot phan
bun s& dugc bom tudn hoan vé bé AEROTANK nhim dao bao lwong bun vi sinh trong
bé AEROTANK, luong bun sinh hoc ¢ ddy sé& ling bang trong liwc. Phan nudc bén trén
duoc dua dén hé bé keo tu - tao bong, nudc thai sau khi tron véi hoa chét s& duoc khqu
tron co khi & téc do tir cao dén thép dé tao thanh cac bong can nham hép thu cac chat
tao mau trong nudc thai. Sau bé tao bong nudc thai dugc dan vé bé lang hoéa 1y nham
loai bo bun cian. Phan nudc bén trén duoc dua sang bon loc ap luc dé xu 1y can lo lung
va d6 mau con lai. Nudc sau bon loc s& duoc khir trung bﬁng chlorine nho bé tiép xuc
va thai ra ngoai 30%. 70% nudc thai sau khi khir trung sé dugc khir cung, sau do di qua

mang loc MF va RO dé nudc c6 thé tai sir dung cho cong ty.

Luong bun du tir ba bé lang sé dugc dugc ve bé nén bun sau d6 bom dén may ép bun

dé ép thanh cac banh bun va chon 14p theo quy dinh.

Nudc rira loc va nudce loc dau s€ duge bom vé bé dieu hoa dé tai xur 1y.
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Bang 2.2: Hiéu qua xir Iy ciia cac hang muc theo so' dd cong nghé 1

Xir ly so b
) Nhiét do Giam 40°C 30°C
Song chan rac
Bé thu gom BODs 10% 774
Thap giai nhiét COD 10% 1287
Bé dicu hoa TSS 50% 280
B¢ ling so' bd
b6 mau 10% 1080
Xir ly sinh hoc

BODs 90% 78

Bé MBBR COD 85% 193
Bé lfmg sinh hoc TSS 30% 196
b6 mau 20% 864

Xir ly hoa ly
BODs 20% 63
bong
BE ling héa Iy TSS 90% 20
b6 mau 90% 86
Xir ly hoan thién
Bon loc 4p lwe BODs 60% 25
Bé khir trung COD 60% 62
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TSS 80% 4
D) mau 80% 17
T- Coliform 99% -
Xir 1y bé sung
BODs 100% 0
B¢ trung gian

COD 100% 0

Loc MF
TSS 100% 0

Loc RO
D) mau 100% 0
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So dd cong nghé 2:

Méy thikhi —-—-—-—- —

Hoa chit, chat
dinh dudng

May théikhi — — —-—- —

Song chan rac

v

H6 thu gom

Thap giai nhiét

v

Bé diéu hoa

Y

Bé Iing so bd

v

Bé trung hoa

v

Bé UASB

Y

Bé AEROTANK

k_ ________

Bun tuan !

v

. 1
hoan

Bé lfmg sinh hoc

v

Bé trung gian

Loc mang MF

Y

Loc RO

Hoachat . . . . .. ... J| Hébékeoty
khir mau tao bong
¥

Bé ling héa Iy

Bon loc ap luc
(O T — % Bé khir triung
Chii thich: OCVN cot A
DPuong nudce >
Duong bun e
Duong khi e
Puong héa chit — o............ >

7

\
Tiéu chuan nuoc
can
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Thuyét minh so' do cong nghé 2:

Nudc thai tir cac phan xuong di qua song chén rac, tai day cac tap chit duoc giir lai
nham han ché sy cd trong qua trinh van hanh nhu: lam tdc bom, duong éng, khe dan
nuée. Pay 1a khau dam bao diéu kién lam viéc thuan loi cho ca hé thdng xt Iy. Sau d6
nuée thai qua ludi chan min trude khi vao hd thu gom dé tranh nhitng soi chi nhé lam
nghet bom. H6 thu gom c¢6 lap dit bom dé bom nude thai 1én thap giai nhiét voi co ché
tir d6ng dung cong tic phao. O day nude thai s& dugc ha nhiét nho sy tiép xtc giira nude
va khong khi. Nudc thai sau d6 tu chay vé bé diéu hoa nham diéu hoa luu luong va nong
do cac chit 6 nhiém nho khi nén duoc cung cép lién tuc cho bé. Tiép theo nudc thai sé
duoc bom vé bé léng so b, tai day nudc thai s€ xir Iy dugc mot phén chit 6 nhiém nho

qua trinh ldng, dam bao nude thai khéng anh hudng dén qua trinh xir I vi sinh phia sau.

Nudec thai tiép tuc dugc bom vao bé MBBR, & day nudc thai sé dugc xur Iy nho lugng
vi sinh lo lng c¢6 trong bong bun ndng dd cao nhd c6 cac gia thé trong bé dé bam dinh,
ddng thoi bé duge cung cap khi lién tuc nhd hé thdng dia thoi khi bd tri khip dién tich
day bé ma bé c6 thé xir Iy ndng do chat hiru co c6 ndng d6 cao v4i hidu qua cao. Nudc
thai tiép tuc duoc dua vé bé ling sinh hoc, luong bun sinh hoc ¢ day s& ling bang trong
luc. Phan nudce bén trén dugc dua dén hé bé keo tu - tao bong, nudce thai sau khi tron voi
hoa chét s& duoc khqu tron co khi ¢ tée do tir cao dén thép dé tao thanh céc bong can
nham hap thu cac chit tao mau trong nudc thai. Sau bé tao bong nude thai duoc dan vé
bé léng hoa ly nham loai bo bun cdn. Phan nude bén trén duge dua sang bon loc ap luc
dé xu 1y can lo ltng va do mau con lai. Nudc sau bon loc s& duoc khir trung bﬁng
chlorine nho bé tiép xuc va thai ra ngoai 30%. 70% nudc thai sau khi khtr tring s& duoc

khir ciing, sau d6 di qua mang loc MF va RO dé nuéc c6 thé tai str dung cho cong ty.

Luong bun du tir ba bé lang s€ dugc dugc vé bé nén bun sau d6 bom dén may ép bun

dé ép thanh cac banh bun va chon 14p theo quy dinh.

Nudc rira loc va nudc loc dau s€ dugce bom vé bé dieu hoa dé tai xu ly.
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Bang 2.3: Hiéu qua xir Iy ciia cac hang muc theo so' dd cong nghé 2

Xir ly so' bo
] Nhiét do Giam 40°C 30°C
Song chan rac
Bé thu gom BODs 10% 774
Thap giai nhiét COD 10% 1287
Bé diéu hoa TSS 50% 280
B¢ ling so' bd
Do mau 10% 1080
Xir ly sinh hoc ky khi
BODs 60% 310
Bé trung hé
¢ fruns hod CoD 60% 515
Bé UASB

TSS 20% 224

Do mau 10% 972

Xir 1y sinh hoc hiéu khi

BODs 80% 62

Bé AEROTANK COD 70% 155
Bé li“’lng sinh hoc TSS 30% 157
Do mau 20% 778

Xir ly hoa ly

H¢ bé keo tu - tao BODs 20% 50

bong COD 20% 124
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Bé lang hoéa ly TSS 90% 16
bJ mau 90% 78
Xir ly hoan thi¢n
BODs 60% 20
COD 60% 49
Bon loc ap luc
) TSS 80% 3
Bé khir trung
DbJ mau 80% 16
T- Coliform 99% -
Xir 1y b6 sung
BODs 100% 0
Bé trung gian
COD 100% 0
Loc MF
TSS 100% 0
Loc RO
Po mau 100% 0
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CHUONG 3: TINH TOAN THIET KE THEO PHUONG AN 1

Luu lugng nudc thai dau vao:

Q¢p = 1000m3/ngd = 41.67m3/h = 0.0116 m3/s
Luu lugng nudc thai trong gio dung nudc 16n nhat:
QM = Qp X k" = 41.67 x 2 = 83.34m3/h = 0.0232m3/s

Trong d6: k" 1a hé s6 khong diéu hoa. Chon k" = 2. [1, trang 5]

Tai bé diéu hoa nhan thém nudc tai xtr 1y tir cac cong trinh: nudc ria loc, bé nén bun,
hé théng loc mang. Luu luong tir bé diéu hoa:

QL =41.67 + 41.67 x 0.7 X 0.3 = 50m3/h = 0.0139m3/s = 1210 m®/ngay

3.1. Song chin rac

3.1.1. Nhiém vu

Song chin rac c6 nhiém vu tach cac loai rac va tap chit tho c6 kich thude 16n trong
nudce thai trude khi dua nude thai vao cac cong trinh xir 1y phia sau. Viéc s dung song

chén rac giup chéng hién tuong ngic trong duong dng va hong bom.
3.1.2. Tinh toan

Chiéu cao I6p nwéc trong mwong

h
_ Qmax

H. =
max - 3600 X V X B

Trong do:
Vian toc chay Vs = 0.8m/s [1, trang 13]
Chiéu rong muong B = 0.3m

83.34

Hoo = = 0.096
max = 3600 % 0.8 X 0.3 m

Chon kich thudc thanh b x d = Smm x 25mm khe h¢ gitra cac thanh w = 15mm.
Kich thuéc song chin

Gia sir kich thu6c song chin c6 n thanh, ¢c6 m = n+1 khe ho

Méi quan h¢ giita chiéu rong muong, chiéu rong thanh va khe ho nhu sau:

Bn=nxb+(n+1)xw
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300=nx5+(m+1)x15—>n=14.25
Chon n = 15 thanh, 16 khe ho.
Chiéu rong song chin rac:
Bs=bxn+wx(n+1)=0.005x15+0.015 x (15 + 1) = 0.315m.
Chon Bs = 0.32m.
Chiéu dai phan mo rong trude song chin Ly

Bs_Bm

L, =—— =10.092
172 x tan20° m

Vi goc mo rong cua budng dit song chian = 20°.,
Tén that ap luc qua song chin

£ X V2, 0.5 x 0.82
Hy= 2 My o= 2" "= %3=005
ST %y 2 % 9.81 m

Trong do:
& 1a hé sd ton that cuc bo = 0.5
Vimax 12 tbc do tdi da qua song chin = 0.8m/s
k 12 hé s tinh dén sy ting ton that do rac dong lai, k = 3
Chiéu sau xay dung cia phan muong dit song chan:
H = Hy4 + H; + 0.5 = 0.096 + 0.05 + 0.5 = 0.646m
Chon H =0.65m

Vi 0.5m 1a khoang cach cot san ddt song chan va myc nudc cao nhat. Sau song chan

dat ludi chan kich thude méac ludi lmm dé can nhirng so1 chi nhé 1am nghet bom.

Bang 3.1: Tém tit quy cach song chin rac

STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Chiéu cao 16p nudc 0.096 m
2 S6 thanh chin 15 thanh
3 | Sb khe ho 16 khe
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4 Chiéu rong song chin 0.32 m

5 | Chiéu siu xay dung 0.65 m

3.2. H6 thu gom nwéc thai
3.2.1. Nhiém vu

Nudc thai tir nha may s& theo cac dudng dng thu gom tap trung vé hd thu gom dé
bom vao cac cong trinh xir 1y sau d6. Trong hé thu gom sir dung 2 bom chim, luan phién

hoat dong bom nudc thai.
3.2.2. Tinh toan
Thé tich hd thu gom nuéc thai:
V, = Q#lax X HRT
Trong do:
HRT: thoi gian lwu nuée bé thu gom, chon HRT = 0.25h.
V, = 83.34 x 0.25 = 20.84 m3
Tiét dién mat bang cua hé thu:

V
A=2
hy
Trong do:
hp 14 chiéu cao hiru ich cta bé, chon hy = 4m.

20.84
== = 5.21 m?

Chon hé thu gom c6 quy cach: L x W= 2.6m x 2m
Chiéu cao an toan cho bom hoat dong: 0.5m

Chiéu cao bao vé: 0.5m

Kich thudc hd thu gom: L x W x H = 2.6m x 2m x 5m

Do muyc nuédc vao hd thu cé luu lugng khong on dinh nén luu lugng bom ra can dam
bao khong tran bé ciing nhu khong can dé bao vé bom. Chon luu luong bom 83.34 m¥/h

va lap dat phao véi véi co ché can tat.

Chon 2 bom chim nudc thai bom tir hd thu gom sang thap giai nhiét v6i luu lugng can
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thiét 83.34 m3/h va cot 4p 1a 10 mHO.

Chon bom Grundfos DPK.15.100.75.5.0D. C6 cong suat 8.8KW, tan sé 50Hz, dién 3
pha 3 x 380-415V, duong kinh dng ra DN100.

4 X
dzf ¢
TXUV

Trong dé: v 1a van tdc nudc trong dng day tir 1.0 — 1.5m/s, chon v = 1.2 m/s.

Puong kinh 6ng day ciia bom:

[2, bang A.2]
J= j 4 x 83.34 — 0.157m
3600 X x 1.2
Chon éng nhya PVC DN160.
Bang 3.2: Tém tit quy cach hé thu gom
STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 20.8 20 m?
2 Thoti gian luu 15 14 phut
3 | Chiéu cao hitu ich 4 4 m
4 Chiéu cao an toan cho bom 0.5 0.5 m
5 Chiéu cao bao vé 1 1 m
6 Chiéu cao tong 5 5 m
7 | Tiétdiénbé Lx W 2.6X 2 25x%2 m
8 Cao trinh -5:;0 m

3.3. Thap giai nhiét
3.3.1. Nhiém vu

Nudc thai dét nhuoém thuong c6 nhi¢t d§ kha cao: 70°C nén can st dung théap giai
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nhiét nham ha nhiét 46 nude thai xudng khoang 30-40°C dé khong lam anh hudng dén
vi sinh trong céc cong trinh xtr Iy phia sau. Pong thoi dat tiéu chuan xa thai.

3.3.2. Tinh toan
Ap dung céng thirc tinh cong suat téa nhiét cua nhiét dong hoc:
Q=CxMx((T,—T,)
Trong do:
Q 1a cong suat téa nhiét
C la nhiét dung riéng ctia nudc 4200 J/kg*K
M 1a khéi luong cia nuée (duogc tinh thong qua luu luong nuéc sir dung)
T2, T1 1a nhiét dd nuoc sau trir di nhigt do ban dau
Q = 4200 x50 x 103 x 9 = 189 x 107J/h = 451419kcal/h

Chon thap giai nhiét Tashin cooling tower model TSC 125RT c6 kha nang lam mat
487500 Kcal/h.

Dé giam nhiét do xudng 35°C can 4 thap giai nhiét dugc 1ip dit ndi tiép nhau.

g‘; Kich thudc Kich thurdc dudomg éng din nuéc Moéto ;I;‘c‘;“su;": 1qunl;ugié L":;z‘c’"g
—— M PIPE CONNECTION m/m 2o i AR |[NORMAL
MODEL HP  IDIAMETER VoLUME | WATER

TSC H D |IN | OUT | O Dr Ba Q m/m m#/min |

3 1230 | 680 (25| 25 | 25 | 20 | 20 16 460 27 39

5 1280 | 820 (40| 40 | 25 | 20 | 20 16 460 60 65

8 1440 | 830 (40| 40 | 25 | 2 20 16 460 75 104
10 1400 [ 1100 (40| 40 | 25 [ 25 | 20 | 20 14 670 100 130
15 [ 1530 (1100 [50 | 50 | 25 | 25 | 20 | 20 12 670 140 195
20 [ 1580 [ 1200 |50 | 50 | 25 | 25 | 20 | 20 12 670 180 260
25 | 1690 [ 1400 [65| 65 | 25 | 25 | 20 | 20 3/4 860 200 335
30 [ 1770 [ 1620 [65| 65 | 25 | 25 | 20 | 20 34 860 35 390
30 1780 | 1830 |80 | 80 | 25 | 40 | 20 | 25 1 960 280 520
50 1820 [2040 (80| 80 | 25 | 40 | 20 | 25 1 960 330 650
60 | 1970 [2040 (80| 80 | 25 | 40 | 20 | 25 | 112 960 420 780
70 [ 1930 [2200 100/ 100 [ 25 | 40 [ 20 | 25 | 112 1160 510 910
80 | 2030 | 2200 [100] 100 | 25 | 40 | 20 | 25 | 112 1160 550 1040
100 | 2160 | 2800 [100] 100 | 25 | 40 | 25 | 25 2 1500 700 1300
125 | 2260 [3100 (125 125 | 25 | 40 | 25 [ 25 3 1500 830 1625
150 | 2580 | 3500 [125] 125 | 25 | 40 | 25 | 25 3 1700 950 1950
175 | 2700 [ 3500 [150| 150 | 25 | 40 | 25 | 40 5 1700 1150 2275
200 | 2890 | 3900 [150| 150 | 50 | 50 | 40 | 40 | 7-12 2100 1450 2600
335 | 2890 | 3900 [150| 150 | 50 | 50 | 40 | 40 | 7172 3100 1750 3635

Hinh 3.1: Catalogue thap giai nhiét
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3.4. B¢ diéu hoa
3.4.1. Nhiém vu:

Tiép nhan nudc voi thoi gian luu dai. Pidu hoa luu lugng nude 6n dinh vao cac cong
trinh xtr 1y chinh, lam dong nhét cac thanh phan cé trong nudc thai. Tranh nguy co ting
tai dot ngot, anh hudng dén hé vi sinh.

3.4.2. Tinh toan
Thé tich bé diéu hoa:
V=0QwXt
Trong dé: t 12 thoi gian lwu nuée & bé, chon t = 9.6h.
V =50 % 9.6 = 480m3
Chon:
Chiéu cao an toan cho bom hoat dong 0.5m.
Chon chiéu cao hiru ich 4.5m.
Chiéu cao bao vé 0.5m.
Tiét dién bé:
Fo’
h

Trong dé: h 14 chiéu cao lam viéc, h = 5m.

480
F=T=96m2

Chon bé c6 tiét dién chit nhat co kich thude: L x W= 12m x 8m.
Tinh toAn thiét bi thdi khi:
Lugng khi can thiét cho bé diéu hoa:

Qrni =V X q

Trong d6: q 1a lugng khi yéu cau dé khudy tron hoan toan, 0.01 dén 0.015m3/m3pé.phut,
chon q =0.015. [3, trang 42]

Quni = 480 X 0.015 = 7.2 m3 /phut = 432 m3/h

Chon 2 may thoi khi Tohin model iBK 1008, cong suat 7.49m®/pht, cot ap 6mH-0, P:
10.68kW, duong kinh 6ng ra: DN10O0.
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Inlet airflow (m?/min) and shaft power (Kw) at different conditions
0.1kgffem? | 0.2keffem? | 0.3kefiem? | 0.4kefiem? | 0.5kelem? | 0.6kgf/em? | 0.7kgem?

Dia. of
Model |Discharge Speed [ 1000mmH20|2000mmH >0 | 2000mmH >0 [4000mmH >0 |5000mmH 20 [6000mmH 20| 7000mmH 20|
(mm)

0.01 Mpa 0.02Mpa 0.03Mpa 0.04Mpa 0.05Mpa 0.06Mpa 0.07Mpa
mpm o min] Kw [m¥imin] Kw [mPmin] Kw [m'min] Kw  |[m¥min] Kw o’ /mio] Kw  |m¥/imis] Kw
1500 | 820 | 3.82 | 7.63 | 4.94 | 7.20 | 6.06
1700 | 948 | 4,33 | 891 | 5,60

1900 |10.76| 4.84 |10.19| 6.26

100 2075 |11.87] 5.29

iBK100S

(4" 2200 |12.67| 5.60 10.68 | 13.83
2425 [14.41] 6,18 12.12]15.24
2600 |15.22] 6.62 13.53|14.40[13.23[16.34
2750 14.48[15.23

Hinh 3.2: Catalogue may théi khi bé diéu hoa
Puong kinh éng cip khi cho bé:

4 X Qyx

Dyhi chinn = | ————
1cnin T X thi

Trong d6: Quk 1a lugng khi cung cép tir may thoi khi.
Vini 14 van téc khi trong 6ng chinh, (9 — 15m/s) chon 15m/s.
[4, trang 419, bang 9.9]

4 %749 =~ 60
Dyhi chinn = 15 0.101m

Chon éng thép diic DN90 B3101.6.
Chon 7 éng nhanh.

Puong kinh éng nhanh:

Dininhann =

Trong d6: Quhann 12 Trong khi cung cdp vao mdi dng nhanh. Chon 11 dng nhanh.

Vinanh 13 van téc dng nhanh, éng nhanh c6 van téc tir 6 - 9 m/s, chon
Vnhanh=8M/s. [4, trang 419, bang 9.9]

4x749 -60+11
Dyhi nhann = m——— = 0.042m

Chon bng thép dic DN50 @60.

38



Chon dia théi khi EDI, luu lwong khi 0-9.5md/h.
V6i luu lwong khi qua mbi dia 1a 6 m3/h, s6 dia thoi khi can thiét:

432
T =72 dia

Chon 77 dia.
M&i ong nhanh goém 7 dia.

Chon 2 bom chim luan phién hoat dong bom nudc tir bé diéu hoa sang bé ling so bo véi
lru lwong trung binh 50m3/h, véi d6 cao cot ap yéu cau: 10mH,0.

Chon bom Grundfos DPK.15.80.30.5.0D, 3 x 380-415V, 50Hz, P: 3kW. Vi cot ap c6
thé 1én dén 11mH,0 va luu luong 50m3/h, dudng éng ra DNS8O.

4 X
d=/ ¢
TXUV

Trong dé: v 1a van tdc nuéc trong dng day tir 1.0 — 1.5m/s, chon v = 1.2 m/s.

Puong kinh ng day cua bom:

[2, bang A.2]
d=\/ x50 =0.121m
3600 x w X 1.2
Chon 6ng nhua PVC DN125.
Bang 3.3: Quy cach bé diéu hoa
STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 480 480 m?3
2 Thoi gian luu 9.6 9.6 gio
3 | Chiéu cao hitu ich 4.5 4.5 m
4 Chiéu cao an toan cho bom 0.5 0.5 m
5 | Chiéu cao bao vé 0.5 0.5 m
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6 | Chiéu cao tong 5.5 5.5 m

7 | Tiétdiénbé Lx W 12x 8 12x 8 m

8 Cao trinh -3:25 m

3.5. Bé lang so bd
3.5.1. Nhiém vu

Nuéc thai c6 nong do chat ran lo lung con khac cao: 560 mg/l gdy anh huong dén
qué trinh xtr Iy & bé MBBR nén can ding bé ling so bd nham giam luong chat ran lo
ling nay.

3.5.2. Tinh toan

Tiét dién bé:

=
Trong do:
L Ia tai trong bé ling so bo, L = 50 m¥/m2.ngay. [3, trang 45, bang 4-3]
F = ﬂ = 24.2 m?
50

Chon tiét dién bé ling vudng: 5m x 5m.
Chon chiéu cao ving ling cta bé: 2.5m.
Chon chiéu cao phan hinh chép nén cin lang: 2.2m
Chon chiéu cao hé dit bom bun 0.3m
Chon chiéu cao bao vé: 0.5m.
Tong chiéu cao bé lang:
H =254+22+034+05=55m

Puong kinh 6ng trung tim:

d=0.15xD
Trong d6: D 1a chiéu dai bé.

d=0.15%X5=0.75m
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Chon d = 0.8m.
Chiéu cao 6ng trung tam:
he = 0.6 X H;
Trong dé: Hi 12 chiéu cao phan ling.
het = 0.6 X 2.5 = 1.5m
Thé tich phan chira bun

2.2
I/C:?x(\/52x12><5><1)+12><0.3=4.4m3

Van tdc gisi han:

_ (8k(p— 1)gd>§
Vy = (—f

Trong do:
Vh 1 van tdc gi6i han trong ving ling (m/s)

kla hﬁng ) phu thudc vao tinh chét can k=0.04 ddi véi hat cat, k=0.06 d6i véi
hat can c6 kha ning dinh két. O bé ling so bd c6 thé 1dy k=0.05

p la ti trong hat thuong tir 1.2-1.6 chon p=1.25
d 12 dudng kinh twong duong cta hat (m) thudng chon d= 10

f 14 hé sb ma sat phu thudc vao dic tinh bé mat cua hat va s6 Raynol cua hat khi
ling. £=0.02-0.03 c6 thé lay f=0.025. [3, trang 48, céng thirc 4-T]

1
8 x 0.05 x 0.25 X 9.8 x 107%\2
Vi = 0025 = 0.063m/s

Van toc chay trong vung lang:

Trong do:
Q 1a luu lugng theo giay.
L 14 chidu dai bé.

W 14 chiéu rong bé.
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_0.0139

Vax = o~ = 0.00056m/s <V

Luong bun sinh ra mdi ngay:
G = Qng X (08xS85+03xS5)x1073

Trong do:

Qng 14 luu lugng trung binh ngay.

SS 1a ham luong TSS xur li duoc.

S 1a lugng BODs xur 1i duoc.

[3, trang 200, cong thirc 13-1]
G = 1210 x (0.8 x 280 + 0.3 X 86) x 1073 = 250kg/ngay

Thé tich bun sinh ra mdi ngay:

- We
SXP
Trong do:
W 14 trong luong cin kho (tin)
S 1a ty trong can, S=1.02 [3, trang 200, bang 13-1]

P 14 ndng d6 % cua cin trong hdn hop theo ty Ié thap phan, P = 5%
[3, trang 203, bang 13-5]
[3, trang 205, cong thic 13-3]

0.25

— _ 3
V' =Tozxo005 _ +om

Thoi gian luu bun trong bé 1a 1 ngay.
Tinh toan mang thu nuwéc:
Chiéu dai mang thu dit phia trong theo 4 canh bé:
L,= (D —%bm) X 4
Trong do:
D la chiéu dai be.

bm 13 bé rong mang, chon bm = 0.3m.

42



L, =(5—-0.15)%x4=485x%x4=19.4m
Tai trong thu nudc trén bé mit mang:

)b
L,
Trong do:
QM 1a luu luong trung binh theo gio.

Lm 14 chiéu dai mang thu.

50
—_— — 2_ 3 .
U 94 6m>/m.h

Chon d6 sau mang thu: 0.3m.
Tinh méang rang cua:
Chiéu dai mang ring cua:
L.=(MD—-2Xb, —2Xb)X4
Trong do:
D la chiéu dai bé.
bm 13 bé rong mang thu.
b 13 bé day mang thu, chon b = 0.1m.
L,.=(5-03-0.1)x4=184m
Chon:
S6 khe: 4 khe/1 m dai, khe tao goc 90°
Bé rong rang cua: 100mm
Bé rong khe: 150mm
Chiéu sau khe: 75mm
Chiéu cao tong tong mang: 200mm
Tong s6 khe:
n=0~L,x4=184x4=73.6 khe
Chon 72 khe.
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Bé rong rang cua thyc té 105mm.

Luu luong nudc chay qua 1 khe:

_e
qx n

Bang 3.4: Quy cach bé ling so bd

50

— = 0.7m3/khe.h

72

STT | Tén chi tiét Gia tri tinh toan | Gia tri thwc té | Pon vi

1 | Tiét tién bé 25 m?

2 | Tai trong ling 50 m3/m?.ngay
3 Chiéu cao phan ling 2.5 m

4 Chiéu cao phan hinh chop 2.2 m

5 | Chiéu cao ho thu 0.3 m

6 Chiéu cao bao vé 0.5 m

7 | Chiéu cao tong 5.5 5.5 m

8 |Tiétdienbe Lx W 5x5 5x5 m

9 Puong kinh dng trung tim 0.8 m

10 | Chiéu cao 6ng trung tdm 2.1 m

11 | Chiéu rong mang thu 0.3 m

12 | Chiéu sdu mang thu 0.3 m

13 | Bé day mang thu 0.1 m

14 | Cao trinh -3:;25 m

3.6. Bé trung hoa

3.6.1. Nhiém vu

B¢ c6 chue nang khuay tron cac chat dinh dudng thém vao d€ dam bao dicu kién
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nude thai ¢ day du chat cho qué trinh xtr Iy sinh hoc. Bé chira nuéc thu tir mang thu
bé ling dé bom vao bé MBBR.

3.6.2. Tinh toan
Thé tich bé trung hoa:
V=Qfxt

Trong do:

QM 1a luu luong trung binh theo gio.

t 1a thoi gian luu nudc, chon t = 0.5h.

V =50x%0.5=25m3

Chon chiéu cao cot nuée trong bé: 5m. Chiéu cao bao vé: 0.5m.
Tiét dién bé:

_v_B_
“H 5 "

2

Chon 2 bom chim luan phién hoat dong bom nudc tir bé trung hoa sang bé MBBR véi

lru lwong trung binh 50m3/h, véi d6 cao cot ap yéu cau: 10mH.0.

Chon bom Grundfos DPK.15.80.30.5.0D, 3 x 380-415V, 50Hz, P: 3kW. Véi cot ap co
thé 1én dén 11mH,0 va luu lwong 50m3/h, dudng éng ra DNS8O.

4 X
d=/ ?
TX7V

Trong dé: v 12 van tdc nude trong 6ng day tir 1.0 — 1.5m/s, chon v = 1.2 m/s.

[TCVN8423-2010]

Puong kinh ng day cua bom:

d= x50 o401
= |3600xnx12 oM

Chon 6ng nhya PVC DN125.
Chon may khudy chim trong bé.
Ning luong khudy tron can 0.004-0.008 KW/1m? thé tich be.
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[3, trang 42]
Cong suét can thiét:
6 X 67.5= 405 W

Chon may khudy chim Tsurumi model MR-0.4-4D, cong suat 0.4kW, 50Hz, dién 3
pha, téc d6 khudy: 1440rpm.

MSTANDARD SPECIFICATIONS : 50Hz

Model ! : Phase
oo sares| g | AU AT S G e e
MR-0.25-4D | - - 0.25 - - 4 - 1445 3 DOL
MR-0.4-4D - - 0.4 - - 4 - 1440 | 3 DOL
MR-0.75-4D — - 0.75 - - 4 - 1430 | 3 DOL
MR3021 EC CR 15 07 13 | 6 - | 900 l 3 DOL
_MR3022 | EC | CR | 15 09 15 8- || = % | -3 DOL
Hinh 3.3: Catalogue mdy khudy chim bé trung hoa
Bang 3.5: Quy cach bé trung hoa
STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 25 67.5 m3
2 | Thoi gian luu 0.5 1.35 gidy
3 | Chiéu cao hitu ich 5 5 m
4 | Chiéu cao bao vé 0.5 0.5 m
5 | Chiéu cao téng 5.5 5.5 m
6 |TiétdiénbéLx W 25x2 5x 2.7 m
7 Cao trinh -3:;25 m

3.7. B¢ MBBR - TK04
3.7.1. Nhiém vu

Loai bo lugng 6 nhiém hitu co trong nudc thai bang phuwong phép sinh hoc hiéu khi
két hop v6i gia thé. Hé vi sinh duoc cung cip du lugng oxy hoa tan dé hoat dong va st
dung chat 6 nhiém hiru co 1am chat dinh dudng dé sinh truong va tich lity sinh khoi.

3.7.2. Tinh toan
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Chon gia thé sinh hoc lo ltng MBBR HEL-X Bio Chip c6 tai trong xt 1y téi 200kg
COD/m? chip.ngay va chiém 5% - 12% thé tich bé MBBR.
Thé tich bé MBBR voi luong gia thé chiém 5% thé tich bé:

Vgt

Vuper = 5_%

Trong do: Thé tich luong gia thé Bio Chip:
Vgt — COlZloading
coD
Voi:

CODioading 12 tai lwong COD can xtr Iy hang ngay:

Qng X (SO - S)
Divading =
CO loadlng 1000
Voi:
Qng 1a luu lugng xr 1y hang ngay.
So 1a néng d6 COD vao bé.
S 12 nong d6 COD ra khoi bé.
1210 x (1287 — 193) .
CODpaging = = 1323.74kg.COD /ngay
1000
Lcop 1a tai COD theo gi4 thé, chon Lcop= 150kg COD/m? chip.ngay.
1323.74 3
Vgt = W = 8.8 m°.

VMBBR == 5_% == 175m3

Thoi gian luu nudc:

Qn 50

Trong bé MBBR gom c6 2 loai bin: bun lo lisng va bin bdm dinh, tong noéng dé cia

HRT = = 3.5h

2 logi bim trong bé dwoc duy tri ¢ mike 9000mg/l. Thoi gian leu Ciia bin lo lisng Sé tinh
duroc dira vao hé sé san lwong té bao va hé sé phdn hity néi bao. Qud trinh hinh thanh
biin bam dinh hay con goi la mang sinh hoc gom 5 giai doan: két dinh, dinh bam, phat

trién, trudng thanh va phan ly. Néi logi bin bam dinh thoi gian lwu bin khé ¢é thé xdc
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dinh dwoc vi phu thugc vao sy phat trién va bam dinh cia cdc té bao vi sinh trong thuc
té, nén chi xdc dinh dwoc thoi gian heu bin cia bin lo limg:
Thoi gian luu bun:

Vuper X X

SRT =
QngXYX(SO_S)_kdXVMBBR XX

Trong do6:
Vwmeer 14 thé tich bé MBBR.
X 1a lwgng MLVSS trong bé, véi bé MBBR MLSS = 9000mg/I.
Ty s6 MLVSS/MLSS = 0.8.
Qng 1a luu lugng xur 1y hang ngay.
Y 14 hé sb san lugng té bao, Y = 0.5.
So 1a lwgng BODs dau vao, So = 774.
S 1a lugng BODs dau ra, S = 78.
ka 13 hé s6 phan hity ndi bao, kg = 0.05.

GRT = 175 x 0.8 x 9000 Ceans
T 1210 X 05 x (774 — 78) — 0.05 x 175 x 0.8 x 9000 IV

Chon chiéu cao cot nuée trong bé 5m.

Tiét dién bé:

Chon bé c6 tiét dién L x W =7m x 5m.
Tinh toan lwong chat dinh duéng cin thém:

Vi ti 1€ dinh dudng vao bé MBBR 1a BOD : N : P=100:5:1, va n@)ng do BODs: N
: P dau vao 14 774 : 30 : 10, can cung cap thém Nito dé dii chat dinh dudng.

Lugng Nito can thém 14 8.7 mg/l.
Sir dung dung dich NH4OH 25%. NH4OH c6 khdi luong riéng 1a 880kg/m®.
Trong 11 dung dich NH4OH 25% chtra 88g Nito.
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Luong NH4OH can cho 1 m® nudc thai 1a: 0.11, mdi gio can 4.21 NH4OH 25%.

Chon bdn nudc nhwa Dai Thanh 4001 dimg. 4 ngay pha héa chat 1 1an. Chon bom
dinh lugng Bluewhtie C600-P ¢6 dai luu lugng 3 — 60 I/h.

Tinh toan lwgng bun dw
Luong bun du sinh ra mdi ngay:
P =Yops X Q X (So — S)
Trong do:
Yobs 12 hé s6 san lwong quan sat:

Y
1+ ky X SRT

Yobs =

Voi:
Y 14 hé sb san lugng té bao, Y= 0.5.
ka 12 hé sé phan hiy ndi bao, kg = 0.05.
SRT Ia tho1i gian luu bun, SRT = 3.64 ngay.

Y B 0.5
14+kyx6, 1+ 0.05x 3.64

Yobs = = 0.423mg/mg

Qng 1a Iuu lugng theo ngay.
So 1a lwgng BODs dau vao, So = 774.
S 1a lugng BODs dau ra, S = 78.
P, = 0.423 x 1210 X 696 x 1073 = 356 kgVSS/ngay

T6ng lugng bun sinh ra mdi ngay theo SS:

6
Py(ss) = 08 - 445kgSS /ngay

Luong bun du can xur Iy mdi ngay:
Mauss) = 445 — 1000 X 25 x 103 = 420kgSS/ngay

Nudc thai sau ling c6 chtra 25mg/l cin sinh hoc, trong d6 ¢6 65% cin dé phan huy

sinh hoc.

V6i ham luong chét ran 0.8% va khéi luong riéng 1a 1.005kg/l. Vay luu luong bun
du can xu 1i: [3, trang 200 bang 13-1, trang 203 bang 13-5]
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_ 420
~0.008 x 1.005

Qau = 522391/ngay = 52.2m3 /ngay

[3, trang 205, cong thirc 13-3]
Tinh toAn may thoi khi

Gia thé c6 ty trong 0.7 — 0.8 nén ludn du nhe, khi vi sinh bam dinh gia thé s& lo ling,

dam bao ding chirc nang.

Luong Oxy can thiét trong diéu kién thuc té:

0C, = 0C ( Cszo ) ! -
LT\ BCy, — €4/ 1.024(T-20) o
Trong do:

B: Hé s diéu chinh lyc cang bé mit theo ham lugng mudi, ddi véi nude thai lay

Csp: Nong d6 oxy bio hoa trong nudc sach ung véi nhiét do (T°C), nhiét do
thuong 27°C, Cg, = 8.1.

C;: Nong do oxy can duy tri trong cong trinh (mg/1). Khi xtr Iy nudc thai thudng
ldy ;= 1.5 -2 mg/l, chon C; = 1.5.

Cs»0: NOng d6 oxy bdo hoa trong nudc sach & 20°C, Cs, = 9.2.
a: Hé sb diéu chinh lwong oxy ngdm vao nudce thai co gia tri tir 0.6 — 0.94, chon
a=0.7.
0C,: Luong oxy can thiét theo diéu kién tiéu chuan.
[3, trang 106, cong thuc 6-16]

0(S, — ) 1210(774 — 78)
0C, =22 _142p, =
°~ 1000 * 1000

— 1.42 x 445 = 210.26kg0,/ngay

[3, trang 105, cong thut 6-15]

9.2 1 1
ocC =210.26( ) 1 347100, g
‘ 1x 81— 15)1.0247 0.7 g02/ngay

Luong khong khi can thiét:

o,

Trong do:

50



0C,: Luong oxy can thiét.
f: Hé s6 an toan, tir 1.5 -2, chon f = 2.
OU: Cong suat hoa tan oxy vao nudc thai cta thiét bi phan phéi, OU = 7x5=35.
[3, trang 112, bang 7-1]
[3, trang 107, cong thuc 6-17]

3547
Ok = 35 x 103

Chon 2 may thoi khi luan phién hoat dong.

.2 =20266m3/ngay = 844m3/h = 14m3/min

Chon may thoi Tohin model iBK 1508S c6 cot ap 6mH-0, toc dd 1400rpm, lru luong
khi 16.67m?3/phit, cong suat 21.24kW.

Inlet airflow (m*/min) and shaft power (Kw) at different conditions

0. 1kgflem? | 0.2kgflem?® | 0.3kgflem? | 0.4kgfiem?® | 0.5kgfiem? | 0.6kgfiem?® | 0.7kgfiem? | 0.8kgfiem®

Dia. of

Model |Discharge Speed [ 1000mmH 20]2000mmH 0| 3000mmH >0/4000mmH 20| 5000mmH 0| 6000mmH 0| 7000mmH 0| $000mmH >0

(mm)

0.01Mpa | 0.02Mpa | 0.03Mpa | 0.04Mpa | 0.05Mpa | 0.06Mpa | 0.07Mpa | 0.08Mpa

ITI‘ min| K“ "‘I‘ min| K“ l'ﬂ‘ min| K\\ m‘ min| K'\\ m‘ min| K\\ m‘ miny

m i min K\\

m ¥ min K\\

tpm

Kw

1400

kisos| 0 [Tsso

(6")

Hinh 3.4.: Catalogue may thoi khi bé MBBR

Pudng kinh 6ng cap khi cho bé:

D _ 4><Qkk_ 4><16.67+60_0153
khi chinh = 7T><thi_ T x 15 = U m

Trong d6 Vi 1a van tdc khi trong 6ng chinh, (9 — 15m/s) chon 15m/s.
[4, trang419, bang 9.9]

Chon dng thép diic DN150 B3168.3.
Ong nhanh ¢6 van téc tir 6 - 9 m/s, chon Vanann: 8m/s. Chon 9 éng nhéanh.

[4, trang419, bang 9.9]

Puong kinh 6ng nhanh:
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’4 X Qnnann 4x%x16.67+-60-+9
Dovioviy = |———— = =0.07
khinhanh X Vo %8 m

Chon éng thép diic DN80 @90.
Chon dia thdi khi EDI, luu luong khi 0-9.5m? h.

Véi luu lwong khi qua mdi dia 1a 8.5 m/h, sb dia thoi khi can thiét:

844 9odt
g5 ¢
M&i ong nhanh gém 11 dia.
Bang 3.6. Quy cach bé MBBR
. Gia tri Gi tri Pon vi
STT Tén chi tiét : . :
tinh toan thuc te
1 | Thé tich bé 175 200 m3
2 Thoi gian luu nude 3.5 gio
3 Thoti gian luu bun 3.64 ngay
4 | Chiéu cao hitu ich 5 5 m
5 | Chiéu cao bao vé 0.5 0.5 m
6 | Chiéu cao tong 5.5 5.5 m
7 | Tiétdienbe L x W 7x5 8x5 m
8 | Tai trong xtr 1y 150 kgCOD/m?3BioChip.ng
9 Cao trinh -3:;25 m

3.8. Bé lang sinh hoc
3.8.1. Nhiém vu

Bun hoat tinh sinh ra tir b&¢ MBBR duoc dua vé bé lang sinh hoc. O ddy bé lang tao
ving nude chay ting dé ling nudc tach bun hoat tinh ra khoi nude va tich ty dudi day

dé dé bom di xir 1y.
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3.8.2. Tinh toan
Tinh toan thé tich bé

Tiét dién ving lang:

ng
F ==t
L
Trong do:
Qtnbg : Luu lugng trung binh ngay.
L: Tai trong bé mit, chon L = 30m3/m2.ng. [3, trang 153, bang 9-1]
_ 1210 — 403m?2
=35 = 403m

Chon bé c6 tiét dién vudng: 6.5m x 6.5m.
Chon chiéu cao bé: 3.5m, gom:

- Chiéu cao phan nudc trong: hy = 2m

- Chiéu cao phan chop day bé co do doc 8% vé tam:

h, = 0.08 X 6.5 = 0.5m
- Chiéu cao ngan dit 6ng hat bun: hs=0.3m
- Chiéu cao chira bun phan hinh tru:
hy=5—h; —h,—h;=35-2-05-03=0.7m

Thé tich phan chira bun:

0.5
V, = 0.7 X 6.5% + 0.3 x 0.52 + ?\/6.52 +0.52 + 6.5 X 0.5 = 30m?

Lugng bun du 52.2 m®/ngay nén bé luu bun trong 0.5 ngay.

Bom bun ra khoi bé ling trong 1h, chon bom Grundfos SLV.80.80.40.4.50D.C, ¢6 luu
lwgng 53m?3/h, véi cot ap 12mH,0, cong sut 4.8kW, duong éng vio ra DNSO.

Van téc gioi han:

) 8k(p—1>gd>§
v = (2

Trong do:
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Vi 14 van toc gi6i han trong ving lang (m/s)

k 14 hang sé phu thudc vao tinh chat cin k=0.04 dbi v6i hat cat, k=0.06 ddi véi
hat can c6 kha ning dinh két. O bé ling so bd c6 thé 1dy k=0.05

p la ti trong hat thuong tir 1.2-1.6 chon p = 1.25
d 1a dudng kinh twong duong cua hat (m) thudng chon d= 10+

f1a hé sb ma sat phu thudc vao dic tinh bé mit cua hat va sé Raynol cua hat khi
ling. =0.02-0.03 c6 thé lay =0.025. [3, trang 48, cong thirc 4-T]

1
_ (8x0.05%0.25%9.8x 107%\2 _ 0.063
"o 0.025 = 0.063m/s

Van téc chay trong ving 1ang:

Trong do:
Q 1a Ivu lugng theo gidy.
L la chiéu dai bé.
W 1a chiéu rong bé.

0.0139

Vmax = m = 000033m/s < VH

Tinh toan 6ng phin phdi nwéc

Tiét dién 6ng trung tam:

<

Trong do:

V 1a van toc nudc chay trong 6ng trung tim, V=0.03m/s.
= >0 = 0.463m?
J = 003 x 3600 463m™

Pudng kinh 6ng trung tam:

4xf 4 x 0.463
d= = = 0.8m
T T
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Chiéu cao 6ng trung tam:

0.6 Xx Hy= 0.6 X 2.5 = 1.5m
Puong kinh miéng éng loe:

D= 135xd = 1.35x0.8 = 1.1m
Chiéu dai phan dng loe:
hiee =1.35xd =1.1m
Pudng kinh tim chin dong:
D>=13xDi=13x11=14m

Tinh toan mang thu nwérc:

Tai trong thu nudc trén bé mat mang:

Trong do:
Q 1a Ivu lugng trung binh theo gio.
Lm 14 chiéu dai mang thu nuéc.
Ly, =Dy X 4

Voi:
Dmt 1a canh cia méang thu
Chon bé rong mang bm=0.3m
Chiéu sdu mang hm=0.3m
Bé day méng thu, b=0.1m
L, =(65—2x0.15) x4 =24.8m

U= 50—202 3/m.h
=21 = 20z2m*/m.

Tinh mang rang cua:
Chiéu dai mang rang cua:

In=Drc X 4=(6.5-2x0.3-2x0.1) x4=22.8m
Chon:
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S6 khe: 4 khe/1 m dai, khe tao goc 90°

Bé rong rang cua: 100mm

Bé rong khe: 150mm

Chiéu sau khe: 75mm

Chiéu cao tong tong mang: 200mm

Tong sb khe:

n=4 x In=4x22.8=91.2

Chon 92 khe, trong d6 ¢6 20 rang cua rong 90mm.

Luu lugng nude chay qua 1 khe:

y = — =

50

— = 0.54m3/khe.h

92

Bang 3.7: Quy cach bé ling sinh hoc

STT | Tén chi tiét Gi4 tri tinh toan | Gia tri thuc té | Pon vi

1 | Tiét dién bé 6.5% 6.5 6.5% 6.5 m

2 | Tai trong bé mit 30 m3/m?.ng
3 | Thé tich 148 m®

4 Chiéu cao ving ling 2 2 m

5 Chiéu cao viing chira bun 1.5 1.5 m

6 | Chiéu cao bao vé 0.5 0.5 m

7 Chiéu cao tong 4 4 m

8 Chiéu cao 6ng trung tim 0.8 m

9 Puong kinh dng trung tam | 1.1 m

10 | Cao trinh -15:25 m

3.9. Cum bé Kkeo tu - tao bong

56




3.9.1. Nhiém vu

Nudc thai dét nhudm dac trung voi o mau cao can duoc xur Iy dé dam bao tinh my
quan va chét lugng nudce. Véi cum bé keo tu - tao bong sir dung chit keo tu tich tu mau
trong nudc vao cin va lang cin ban nhd qua trinh tach gitta pha ran va pha long. Bun s&

dugc dem di xtr Iy & cac cong trinh sau.
3.9.2. Tinh toan

- Thé tich bé tron:

Trong do:
Q 12 Ivu lugng trung binh.

T 1a thoi gian khudy tron, chon t = 72 giay.

|4 X 50 = 1m3

~ 3600
Chon chiéu cao bé: 1m, chiéu cao bao vé: 0.5m.

Tiét dién bé:

Chon bé hinh vuéng:
a=vV1=1m

Thong s6 may khudy: dung may khudy turbin 4 canh hudng dong nude 1én trén. Thong

s6 may khudy dugc tinh nhu sau:
Puong kinh may khuay:
dk«="%xa=0.5m
May khudy dat cach day mot khoang:
hk = dk = 0.5m

Chiéu rong canh khudy:

bk = 1/5 x dk = 0.1m
Chiéu dai canh khuay:

Ik =Y x dk = 0.125m
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Cong suat may khuay:
Ning lugng khudy can truyén vao nudc:

P=G2XVxXupu

Trong do:
G 1a Gradien vén téc cho qua trinh tron, chon G = 800 s™.
V la thé tich bé
u 1a d6 nhét dong hoc cua nude, p = 0.001 N/m?2.s

P =800%x1x0.001 = 640£ = 0.64kW

Chon hiéu suat caa may khudy 1a n= 80%.

Viy cong suat may khudy la:

SO vong quay cua canh khuay:

Trong do:
P 13 cong suit may
k 13 hé sb strc can ctia nudc phu thudc kiéu canh khuay, tra bang 5.1, chon k=1.08

dk 12 duong kinh canh khuay

800 1/3
- (1 08 x 0.52 X 1000) = 1.44vodng/gidy = 86vong/phit

Tinh toan lwgng héa chat

Nudc thai dét nhuom sau xur ly bﬁng keo tu st dung chét keo tu 1a PAC va trg keo
polymer. Khi thyc hién xr 1y nuéc thai dét nhuém & diéu kién t6i vu v6i ham lugng
PAC 1a 0.075 g/1, polymer 1a 0.02 g/I.

Dé xir Iy triét dé d6 mau can xir dung chat khtr mau. Hé théng xur 1y sinh hoc trudce
va xir Iy hoa ly sau nén luong hoa chét can dung la 0.08 g/1.
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(Nguén: https://congtyxulynuoc.com/chat-khu-mau-nuoc-thai/)

Trinh tu chim héa chat: PAC va chit khir mau ¢ bé tron con polymer sir dung & bé tao

bong.
Luong PAC cin ding trong mot ngay:
0.075 x 1210 = 90 kg/ngay
Luong PAC nén dung 1a 10% nén thé tich PAC dung trong 1 gio 1a: 37.51 PAC 10%.

Chon bon nhya 2md, thoi gian pha hoa chat 1a 2.5 ngay. Chon bom dinh luong Bluewhtie
C600-P ¢o dai luu lugng 3 — 60 I/h.

Chon hoa chét khir mau: CMX — 01, liéu luong trong mot ngay:
0.08 x 1210 = 97 kg/ngay

Luong CMX — 01 nén dung la 5% nén thé tich CMX — 01 dung trong 1 gio 1a: 80.8l
CMX — 01 5%.

Tinh toan lwong hoa chét

Do nuéc thai ¢6 pH cao nén can dung H,SO4 dé trung hoa nuée thai giup cho qua trinh

keo tu tao bong xdy ra véi hiéu qua tot nhat.

PHmax = 10 => [OH] = 10* (mol/l)

PHtrung hoa = 7 => [OH] = 10" (mol/l)

Luong H* can thiét dé trung hoa: 10 — 107 = 9.99x10°° (mol/l)
H2SOs —» 2H* + SO4*

4.99x10°  9.99x10°

Khéi lwong phan tir H2SO4: 98kg/kmol

Nong do dung dich H2S04 32%

Trong lugng riéng: 1.837kg/1

Lugng H2SO;4 can dé trung hoa:

499 x 107> x 98 x 1210
32% x 1.837

H,S0, = = 10.1l/ngay
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Bang 3.8: Quy cach bé tron

STT Tén chi tiét Gia tri tinh toan | Gia tri thuec té Don vi
1 | Thé tich bé 1 m?
2 Thoi gian luu nude 72 giay
3 | Chiéu cao hitu ich 1 1 m
4 | Chiéu cao bao vé 0.5 0.5 m
5 Chiéu cao tong 1.5 15 m
6 | Tiétdienbe Lx W 1x1 1x1 m
7 Téc d6 khudy tron 86 vong/phut
8 Cao trinh +1:+25 m

- Thé tich bé tao bong

V=0Q.t
Trong do:

Q 1a Ivu luvgng trung binh
t 1a thoi gian luu nudc, chont = 0.3h.
V =0.3%x50=15m3
Chon chiéu cao bé: 3.5m, chiéu cao bao vé: 0.5m.

Tiét dién bé:

S|
Il
= <
Il
|
Il
Ul
3

Chon bé hinh vudng:
a=+5=224m
Chon a =3m.

Thé tich thuc cta bé:

Veg=a.ah=3x3x3=27md.
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Tinh toan lugng Polymer

Dé hd tro keo ty tét ta cham thém polymer 0.02mg/1 nuée thai, luong polymer can ding
trong 1 ngay la:

0.02 x 1000 = 20 kg/ngay
Nong d6 polymer pha 1a 60g/l nén thé tich polymer sir dung trong 1 ngay la:

=20 G sam
—C T e0 MM

Chon bon chira polymer 2m3, thoi gian luu 6 ngay. Chon bom dinh luong Bluewhtie

C600-P c6 dai luu luong 3 — 60 I/h.

Thong s6 may khudy: dung may khudy turbin 4 canh hudng dong nuée 1én trén. Thong

s6 may khudy duoc tinh nhu sau:
Puong kinh may khudy:
dk="%xa=15m
May khudy dit cach day mot khoang
hk = dk = 1.5m
Chiéu rong canh khudy:
bk = 1/5 x dk = 0.3m
Chiéu dai canh khudy:
Ik = % x dx = 0.375m
Cong suat may khuay:
Ning luong khudy can truyén vao nudc:
P=G*xXVxXxu
Trong do:
G 1a Gradien van toc cho qua trinh phan tng, chon G = 70 s,
V 1a thé tich bé
u 1a do nhét dong hoc ctia nude, p = 0.001 N/m?.s
P =70%x27%x0.001 =132.3]/s = 0.13kW

Chon hiéu suat cua may khudy 1a n= 80%.
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Viy cong suat may khudy la:

—013—0165kW
08

B p 1/3
" kxd; Xp

N =

= e

S0 vong quay cua canh khuay:

Trong do:

P 1a cong suit may

k 1a hé s6 strc can cua nudc phu thudc kiéu canh khudy, tra bang 5.1, chon k=1.08

dk 1a duong kinh canh khuay

165 13
n= (1.08 <152 x 1000) = 0.41vong/giay = 25vong/phut
Bang 3.9: Quy cach bé tao bong
STT Tén chi tiét Gia tri tinh toan | Gi4 tri thuc té Pon vi
1 | Thé tich bé 27 315 m®
2 Thoi gian luu nudc 0.3 0.35 gio
3 | Chiéu cao hitu ich 3 3.5 m
4 | Chiéu cao bao vé 0.5 0.5 m
5 Chiéu cao tong 3.5 4 m
6 | Tiétdienbe Lx W 3x3 3x3 m
7 Téc do khudy tron 25 vong/phut
8 Cao trinh -15:;25 m

3.10. Bé ling hoa ly
3.10.1. Nhiém vu
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Loai bo céc chét lo ling va cac bong cin c6 kha ning ling dugc trong nudc thai sau
khi d4 qua qua trinh keo ty tao bong trudc d6. Tich tu bun thai dé dua vé bé nén bun va
Xu ly.

3.10.2. Tinh toan
Tiét dién bé:

-
Trong do:
L 14 tai trong bé ling so bo, L = 35 m¥/m2.ngay. [3, trang 45, bang 4-3]
F = @ = 34.6 m?
35

Chon tiét dién bé lang vuong: 6m x 6m.
Chon chiéu cao bé: 3.5m, gom:
- Chiéu cao phan nudc trong: hy = 2m
- Chiéu cao phan chop day bé co do doc 8% vé tam:
h, = 0.08 X 6 = 0.5m
- Chiéu cao ngan dit 6ng hat bun: hs=0.3m
- Chiéu cao chira bun phan hinh try:
hy=5—h;—h,—h;=4—-2-05-03=0.7m

Thé tich phan chira bun:

0.5
V, = 0.7 X 62 + 0.3 x 0.52 +?\/62 +0.52 + 6 X 0.5 = 26.4m>

Luong bun sinh ra mdi ngay:
G =Qng x(08x855+03x85)x1073
Trong do:
Qng 12 Tuu lugng trung binh ngay.
SS 14 ham lugng TSS xtr li dugc.
S 1a lugng BODs xtr 1i duoc.
[3, trang 200, cong thurc 13-1]
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G = 1210 x (0.8 X 176 + 0.3 x 15) x 1073 = 175.8kg/ngay

Thé tich bun sinh ra mdi ngay:

V= We
SXP
Trong do:
W, 12 trong luong cin kho (tin)
S 1a ty trong can, S=1.02 [3, trang 200, bang 13-1]

P 13 ndng do % cua can trong hdn hop theo ty 1& thap phan, P = 5%
[3, trang 203, bang 13-5]
[3, trang 205, cong thurc 13-3]

0.176

=————=1345m3
1.02 x 0.05 m
Bé luu bun trong 7.5 ngay.

Bom bun ra khoi bé ling trong 1h, chon bom Grundfos SLV.80.80.40.4.50D.C, c6 luu
lwgng 27m3/h, véi cot ap 13mH,0, cong suit 4.8kW, dudng dng vao ra DNSO.

Van tdc gisi han:

H =

<8k<p - 1)gd>3
7

Trong do:
Vh 1a van téc gioi han trong ving lang (m/s)

kla hﬁng ) phu thudc vao tinh chat can k=0.04 ddi véi hat cat, k=0.06 ddi vai
hat can c6 kha ning dinh két. O bé lang so bo c6 thé 1ay k=0.05

p la ti trong hat thuong tr 1.2-1.6 chon p = 1.25
d 1a duong kinh twong duong cta hat (m) thudng chon d= 10

f1a hé s6 ma sat phu thudc vao dic tinh bé mit cua hat va sé Raynol cua hat khi
lang. =0.02-0.03 c6 thé lay =0.025. [3, trang 48, cong thirc 4-T]

1
8 X 0.05 X 0.25 X 9.8 x 107*\2
Vy = D02 = 0.063m/s
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Van téc chay trong ving 1ang:

%szfW

Trong do:

Q 1a Iuu lwogng theo giay.

L 1a chidu dai bé.

W 14 chiéu rong bé.

Vinax = 00139 _ 0.00038m/s < Vy
6 X6
Tinh toan ong phan phéi nwéc
Tiét dién 6ng trung tam:
-t

Trong do:

V 1a van téc nuéc chay trong 6ng trung tim, V=0.03m/s.

20 oseam?
=503 x 3600 = %463m

DPuong kinh 6ng trung tim:

4xf 4 % 0.463
d= = = 0.8m
T T

Chiéu cao 6ng trung tam:

06 X HH=06 X2 = 1.2m
Puong kinh miéng éng loe:
D;= 135xd = 1.35x0.8 = 1.1m
Chiéu dai phan ong loe:
hiee =1.35xd =1.1m
Puodng kinh tim chin dong:

D2=13xDi=13x11=14m
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Tinh toan mang thu nwdc:

Tai trong thu nudc trén bé mit mang:

Trong do:
Q 1a luu lugng trung binh theo gio.
Lm 14 chiéu dai mang thu nuéc.
Ly =Dy X 4

Voi:
Dt 1a canh cia méng thu
Chon bé rong mang bm=0.3m
Chiéu sau mang hm=0.3m
Bé day mang thu, b=0.1m
Ln,=(6—-—2x0.15)%x4=228m

50

U=—
22.8

=22m3/m.h

Tinh mang rang cua:
Chiéu dai mang ring cua:

Im=Drc X 4=(6-2x0.3-2x0.1) x 4= 20.8m
Chon:
S6 khe: 4 khe/l m dai, khe tao goc 90°
Bé rong rang cua: 100mm
Bé rong khe: 150mm
Chiéu sau khe: 75mm
Chiéu cao tong tong mang: 200mm
Tong s6 khe:

n=4 X Im=4 x 20.8= 83.2

Chon 84 khe, trong d6 c6 20 rang cua rong 110mm.
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Luu lugng nudc chay qua 1 khe:

qx = % = g—g = 0.54m3/khe.h
Bang 3.10: Quy cach bé ling héa ly
STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | DPon vi

1 | Tiét tién bé 36 m?

2 | Tai trong ling 35 m3/m.ngay
3 | Chiéu cao vung ling 2 2 m

4 | Chiéu cao ving chtra bun 1.5 15 m

5 | Chiéu cao bao v¢ 0.5 0.5 m

6 | Chiéu cao tong 4 4 m

7 | Tiétdienbé Lx W 6X6 65%x65 |m

8 | Puong kinh éng trung tAm 0.8 m

9 | Chiéu cao 6ng trung tim 1.2 m

10 | Chiéu rong mang thu 0.3 m

11 | Chiéu siu méang thu 0.3 m

12 | Bé day méang thu 0.1 m

13 | Cao trinh -1.5:;25 m

3.11. Bé trung gian
3.11.1. Nhiém vu

Dung dé tich lily nudc chay vé tir bé lang hoa 1y dé bom cho bon loc ap luc hoat
dong. Pong thoi st dung NaoCO3 dé khir ciimg nude, dam bao khong anh hudng dén
mang loc phia sau. Bé trung gian c6 lap dt thiét bi do do cimg, dugc chdm hoa chat khix
climg cung Vi may khay tron dé dam bao an toan cho céc thiét bi sau.
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3.11.2. Tinh toan
Thé tich bé:
V=0QXxt
Trong do:
Q 1a luu lugng trung binh gio.
t 1a thoi gian luu nudc, chont = 0.5h.
V =50x% 0.5 =25m3

Chon chiéu cao bé 1a 3.5m, tiét dién bé:

Bé ¢6 tiét dién: L x W = 3.5m x 2m.

Chon 2 bom chim luan phién hoat dong bom nudc tir bé diéu hoa sang bé ling so bo véi

lru lwong trung binh 50m3/h, véi d6 cao cot ap yéu cau: 10mH.0.

Chon bom Grundfos DPK.15.80.30.5.0D, 3 x 380-415V, 50Hz, P: 3kW. Véi cot ap co
thé 1én dén 11mH,0 va luu luong 50m3/h, dudng éng ra DNS8O.

4 %
d=/ ¢
TX7VD

Trong dé: v 12 van tdc nude trong 6ng day tir 1.0 — 1.5m/s, chon v =1.2 m/s.

Puong kinh ng day cua bom:

[TCVN8423-2010]

d = x50 _ o401
= |3600xnx12 oM

Chon may khuay chim Tsurumi model MR-0.25-4D, cong suat 0.25kW, 50Hz, dién 3
pha, tbc do khudy: 1445rpm.

Chon 6ng nhya PVC DN125.
Sur dung héa chat Na,COs dé khtr cing.
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Bang 3.11: Quy cach bé trung gian

STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 25 33.6 m?3
2 | Thoi gian luu nudc 0.5 0.67 gio
3 | Chiéu cao hitu ich 35 3.5 m
4 | Chiéu cao bao vé 0.5 0.5 m
5 Chiéu cao tong 4 4 m
6 | TiétdiénbéLx W 3.5x2 3.2x3 m
7 Cao trinh -1.5;25 m

3.12. Bon loc ap luc
3.12.1. Nhiém vu

Nudc sau lang con céc can lo lung, d€ loai bé hoan toan luong can con lai nay va
dam bao dau ra c6 chat lugng nudc 6n dinh thi bon loc dugc thiét ké dé loai bé gan nhu

hoan toan chung.
3.12.2. Tinh toan

Tiét dién bon loc:

F=2
%4
Trong do:
Q 1a luu lugng trung binh gio.
V 14 toc d6 1am viéc trung binh, V = 12m/h. [5, trang 256]
F= >0 _ 4.2m?
=1z = +2m

Chon 3 bon loc, 2 bon loc hoat dong, 1 bon loc nghi.

Dién tich 1 bon loc:
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Dién tich thyc 1 bdn loc:

Chiéu cao bon loc ap lyc:
H = Hysy + Hg + H, + Hy + Hy,
Trong do:
Hs 14 chiéu cao 16p s6i d&
Hy 13 chiéu cao 16p vt liéu loc, gdm 0.6m la cat thach anh c¢6 dudng kinh 0.7 —
0.8mm va 0.4m 1a than hoat tinh.

Hn = Hy x e + 0.25 1a chiéu cao gian né khi rira nguoc, véi e = 0.25 — 0.5 1a hé sb
gian no cuaa vat liéu loc khi rira loc, chon 0.5

Hov 1a chiéu cao bao vé
H=054+1+4+07+03=25m
Hé thong thu nudc bang chup loc:

Chon chup loc nhya ABS

il

Hinh 3.5: Chup loc
S6 chup loc 36 — 49 cai/m? [10, trang 243]
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C6 chup loc trén dién tich 1 bdn véi mat do 1a 40 cai/m?
N =40x1.77 = 70 cai
Cot 4p can thiét ciia bom
Tén thét ap luc trong hé théng phan phdi ¢ day trung giang va c¢6 chup loc:

UZ

2902

(o}

[6, trang 135, cong thirc 4-47]
Trong do:
v 12 tbc do chuyén dong ctia nude va khong khi qua khe chup loc, choc v =2m/s
ula hé $6 luu lugng cua chup loc, voi chup loc xé€ khe p = 0.5
Ton that ap luc khi loc qua 16p cat thach anh:
h,=(a+bXxW)H,xe=(0.76 4+ 0.017 X 6.02)1 X 0.5 = 0.43m
Trong do:
a, b 1a thong sb phu thudc kich thudc hat, véi vat liéu cat thach anh c6 a = 0.76,
b =0.017.
e 1a hé sb gidn ng.
22
he = X981 % 0.52

= 0.82m

Ton that ap luc khi loc qua 16p soi d&:
hs =022XxH, xW =0.22 X 0.3%x6.02=04m

Cot ap tong ctia bom cip nude vao bon loc, chon cot ap bom cong thém 4m trd luc va
chiéu cao bon:

h¢sng =H +h.+h, + hg+hy; =2.6+082+ 043 + 0.4+ 4 =8.25m
Rua loc
Rura loc bang nudce cap trong 10 phut voi cudong do 8 I/s.m?
Tién hanh loc nudc va thu nuéc loc ban trong 10 phut (rira xudi)

Cot ap rua loc 30-40m nudc [7, bang 6.13]
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Chon cot ap rira loc 1a 40m.
Luu lugng nudc rua loc:
Q=WXf=8x177=14.2l/s
Chon 1 bom nude rira loc vao 3 bon loc véi luu luong 14.21/s va cot ap 40m.

Chon bom Grundfos NBG 65-40-200/206AF2ABAQE, dtng luu lugng va cot ap. Cong
suat 11kW, 50Hz, 3 x 380-415V, dng nudc vao DN65, éng nudc ra DN40.

Luu luong khi rtra loc:
Qr =V, X f =0.02 % 1.77 = 0.0354m3/s
Van téc gi6 trong 6ng dan: 15-20my/s. [4, diéu 6.122]

Chon van téc gi6 1a 15m/s, duong kinh 6ng dan khi:

4 x Qy 4 x 0.0354
T X Uy T X 15

Chon éng SUS DN50.

Bé day thanh bon loc ap luc.
Chon vt liéu inox SUS 304 can ngudi:

o, = 520 X 106 N/m?

o, = 205 x 10® N /m?
Téc d6 an mon 0.03mm/nam (C1 = 103m, C; = 0)
Heé s6 mdi han: ¢ = 0.95
Ap luc thuy tinh ciia cot nude trong thap:

Py =pXgxH=1000x9.81x 2.6 =25506N/m?
Ap suit yéu cau qua tinh toan trong bon la:
P,. = 4atm = 405301N /m?
Ap suit lam viéc:
P = P, + P, = 25506 4+ 405301 = 430807N /m?

Ung suat cho phép cua inox SUS 304:

Theo gigi han bén:
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(9% 520 x 106
= =2 x1=2x10°N/m?

[8, trang 335, cong thurc X111.1]
Theo gidi han chay:

o, 205 x 10°

[Uk]=n—c><77= 15

X 1=1.4x% 108N /m?
[8, trang 355 cong thirc XIII.2]
LAy gia tri bé hon trong 2 tmg suat vira tinh ¢ trén dé 1am ng Suat chuan.
[0,] = 1.4 x 108N /m?

Chon day va nip c6 hinh elip, chiéu cao phan cong cua day va nip duoc tinh theo cong
thuec:

hgy = 025X D =0.25 X 1.5 = 0.375m
Bé day cua day va nap chiu ap suit trong:

D xP D

S = X +C
38X [0 ] XKX@—P 2Xhy

[8, trang 360, cong thirc XIII.8]
Trong do:
C 13 hé s6 b6 sung do an mon, bao mon va dung sai vé chiéu day.
C=C1+C+C3 [8, trang 363, cong thirc XII1.17]
Véi: C1 = Imm ddi v6i vat liéu bén (0.05 — 0.1mm/nam)

C2=0mm do dai lugng bd sung do hao mon Cz chi can tinh dén trong truong

hop nguyén liéu c6 chira cac hat chuyén dong v6i van tdc 16n trong thiét bi.

Cs = 0.2mm dai luong bd sung do dung sai cua chiéu day phu thudc vao

chiéu day cua tam vat li¢u.

K 1a hé s6 khong thir nguyén

K=1 d—1 10 =0.97
B D 1500

Thay s0 vao ta co:

S=264x10%+Cm
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ViS - C=1.87mm < 10mm, nén gi4 tri C s€ tdng thém 2 mm, ta co:
C=1+02+2=3.2mm
S$=3.2+2.64 =584 mm

Chon bé day S = 6mm

Kiém tra Grng suét ctia thanh theo 4p suat thir theo cong thirc:

D+ E-0]xPy [L5+(6—12)x 1073 x (1.5 X 405301 + 25506)

2X(S—=C)x¢p 2% (6—1.2)%x1073x 0.95
= 104 520 487.5 N /m?
< 205 x 10° _ 170 833 333 N/m?
OS127 7 12 T /m

Vay chon ddy bon day 6mm.

Bang 3.12: Quy cach bon loc ap luc

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Puong kinh bon 1.6 1.6 m
2 | Chiéu cao day 0.25 m
3 | Chiéu cao 16p soi 0.3 m
4 Chiéu cao cat thach anh 0.6 m
5 Chiéu cao than hoat tinh 0.4 m
6 Chiéu cao gian nd 0.75 m
7 Chiéu cao bao vé 0.3 m
8 Chiéu cao téng cot loc 2.6 2.6 m
9 S6 lugng don nguyén 3
10 | Toc do loc 12 m/s
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3.13. Bé khir tring
3.13.1. Nhiém vu

Nuée thai sau khi xtr Iy ¢6 ham luong coliform rat 16n, tiém an nhiéu nguy hai cho
mdi truong. Pong thoi cong nghé nay tiép tuc xir Iy dé tai sir dung mot phan nén can xir
ly triét dé coliform nhung khong dugc dé du ham lugng héa chat khir tring, gay anh
hudng dén ngudi sir dung.

3.13.2. Tinh toan
Luong chlorine tiéu thy 1 ngay la:
M=QxC
Trong do:
Q 1a Ivu lugng trung binh ngay.
C 1 ndng d6 chlorine khuyén céo dung, C = 10mg/1. [4, trang 471]
M = 1210m3/ngay x 10mg/l = 12.1kg/ngay

Nong do chlorine pha ché theo khuyén nghi nha cung cap 1a 2.5%, vy luong dung dich
can bom:
12.1 x 100
2.5

Chon bén nuéc nhya Dai Thanh 5001 ding. 1 ngay pha hoa chit 1 1an. Chon bom dinh
lugng Bluewhtie C600-P c6 dai luu lwong 3 — 60 I/h.

= 484l/ngay = 20.17l/h

Chon thoi gian tiép xuc 1a 0.3h.
Thé tich bé tiép xtic:
V=0Qxt=50x0.3=15m3
Chon chiéu sau hitu ich: H = 3m. Chiéu cao bao vé 0.5m.
Thiét ké bé c6 5 ngin, chiéu rong mdi ngan = 1m, bé day vach ngin 0.1m.

Bang 3.13: Quy cach bé khir trung

STT | Tén chi tiét Gi4 tri tinh toan | Gia tri thuc té | Pon vi

1 | Thé tich bé 15 18.2 m3
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2 | Thoi gian tiép xtic 0.3 0.35 gio
3 | Chiéu cao hitu ich 3 3.5 m
4 | Chiéu cao bao vé 0.5 0.5 m
5 Chiéu cao tong 3.5 4 m
6 S6 ngin 5 5

7 | Tiét dién bé 5x1 52x1

8 Cao trinh -1.5;25 m

Nudc sau bé khir trang 30% s& ty ra ngudn voi chat lugng nudce thai dat loai A, 70%

con lai véi luu luong 1a 0.7 x 50= 35 m/h s& tiép tuc duoc xu ly dé tai sir dung.
3.14. Bé nén bun
3.14.1. Nhiém vu

Bun thu duoc tir cac bé l'fmg duoc tap trung tai day va dugc nén béng trong luc nham

giam thé tich bun. Nudc con sau bé nén bun s& duoc bom lai dé didu hoa dé tai xir 1y.
3.14.2. Tinh toan
Luu lugng bun dwa dén bé nén bun:
q=V,+V,+V; =49+ 522+ 3.5 = 60.6m3/ngay = 2.53m3/h

Trong do:

V1 14 luu lugng bun x4 ra hang ngay cua bé ling so bd

V2 1a luu lugng bun x4 ra hing ngay cua bé lang sinh hoc

V3 1a luu lugng bun x4 ra hang ngay cua bé ling hoa 1y

Chiéu cao phan lang cia bé nén bun:

hi=vxt
Trong do:
v 12 van toc cta nudce bun chon v = 0.05mm/s [9, trang 131, bang 3-14]
t 1a thoi gian nén bun chon t = 10h [9, trang 131, bang 3-14]
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h=0.05x 12 x 102 x 3600 = 1.8m

Dién tich mit thoang ctia bé:

F = 1
3.6 XV
[9, trang 131, cong thurc 163]
Trong do:
v: Van tdc ctia nude bun v = 0.05mm/s [9, trang 131, bang 3-14]
q: Luu luong bun dua dén bé [9, trang 131, cong thirc 164]
P 253 Lam?
~36%x005 "

Chon bé ¢6 tiét dién 4m x 4m
Chiéu cao éng phan phdi trung tam:
ht =0.6 xh=0.6x1.8=1m
Puong kinh budng phan phdi trung tim:
d=02xa=0.2x4=0.8m
Mang thu nuéc chay theo 1 canh cia bé, mang rong 0.3m, sau 0.3m.
Dung tich phan bun sau khi nén:

100 — P,

X——Xt
100—-p, " P

Wy, =q

Trong do:
P1 12 d6 4m cta bun trude khi nén, P1 = 99.2%
P, 14 46 4m ctia bun sau khi nén, P> = 97%

to 12 thoi gian giita hai lan lay bun, t = 1 ngay.

W, = 60.6x 0 =992 _i616m?
= O X———X = .
b 100 — 97 m
Chiéu cao phan hinh chép chia bun:

3 x W,

h

T FAf+JEXS

Trong do:
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f1a tiét dién day nho: 1m x 1m
B 3x W, _ 3x1616
C_F+f+/Fxf_42+12+4><1_

Chiéu cao bao vé: 0.5m

h

1.7m

Chiéu cao toan phan bé nén bun:
H=18+17+05=4m
M&i ngay bom bun dén may ép bun trong 0.5h, véi luu luong 32.32m%/h.

Chon bom chim Grundfos DPK.15.80.30.5.0D, c6 cong suat 32.32m%h véi cot ap
16mH0, P: 3kW, 50Hz, 3 x 380-415V, 6ng ra DNSO.

4 X
d=/ ¢
TXUV

Trong dé: v 1a van tdc nuéc trong dng day tir 1.0 — 1.5m/s, chon v = 1.2 m/s.

[TCVN8423-2010]

Puong kinh dng day cua bom:

Lo | axsza
= |3600xnx12 oM

Chon 6ng nhua PVC DN110.

Bang 3.14: Quy cach bé nén bun

STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 Chiéu cao lang 1.8 m
2 Chiéu cao nén bun 1.7 m
4 Chiéu cao bao vé 0.5 m
5 Chiéu cao tong cong 4 4 m
6 | Tiét dién day 16m 4x4 4.1x4.1 m
7 | Tiét dién d4y nho 1x1 m
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3.15. May ép bun
3.15.1. Nhiém vu

Sau qua4 trinh ling thi lugng bun sinh ra do qua trinh xt Iy sinh hoc va hoa 1y ¢6 do
co dic thap, sau khi bé nén bun giam d6 4m cta bun thi cdn duoc nén ép boi may ép bun
dé thanh dang ran dé dé dang xr Iy chon lap.

3.15.2. Tinh toan

Luu lugng bun dén may ép dai 32.32md/h

Chon may ¢p bun bang tai CHISHUN NBD-H200 co6:
Do dai bang tai: 2000mm
Luu luong: 24 - 40 m¥/h
Luong bun khé: 360 — 600 kg/h

Téc d6 bang tai: 2 — 8 m/min

Hinh 3.6: Catalogue mdy ép bun
3.16. Bé trung gian
3.16.1. Nhiém vu

Sau bé khtr tring, 70% lugng nudc duge tiép tuc xu Iy dé tai sir dung. Bé trung gian
ding dé tich lity luu lugng cho bom ap luc hoat ddng bom 1én mang loc.

3.16.2. Tinh toan
Thé tich bé trung hoa:

V=Qfxt
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Trong do:
QM 1a luu luong trung binh theo gio.
t la thoi gian luu nudce, chon t = 0.5h.
V=50x%x07x1=17.5m3
Chon chiéu cao cot nuéc trong bé: 3m.
Tiét dién bé:

v_175_

F=—=—"=5,
T 3 5.8m

Chon 2 bom chim luan phién hoat ddng bom nudc tir bé trung gian sang thiét bi loc MF

v6i lwu lwong trung binh 35m3/h, v6i d6 cao cot ap yéu cau: 10mH,0.

Chon bom Grundfos DPK.15.80.30.5.0D, 3 x 380-415V, 50Hz, P: 3kW. Vi cot ap c6
thé 1én dén 16mH,0 va luu luong 35m3/h, dudng dng ra DN8O.

Chon may khudy chim trong bé.
Ning luong khudy tron can 0.004-0.008 kW/1m? thé tich bé.
Cong suit can thiét: 6 x 27.7= 166 W

Bang 3.15: Quy cach bé trung gian

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 17.5 27.7 m3
2 Thoi gian luu 0.5 0.8 gio
3 | Chiéu cao hitu ich 3 3 m
4 | Chiéu cao bao vé 1 1 m
5 Chiéu cao tong 4 4 m
6 | Tiétdiénbe Lx W 2.4X2 44x1.8 m

3.17. Mang lgc MF
3.17.1. Nhiém vu

Nuéec thai trude khi qua mang loc RO can tién xir ly bang cong nghé MF nham loai

80



b6 cac thanh phan cé kich thudc trén 5 micromet dé khong lam anh huong dén mang

loc RO phia sau.

3.17.2. Tinh toan

Gia thiét 80% luu luong qua mang loc MF.
Luu luong qua mang can thiét:

Qur = 80% X 70% X Qrp = 0.8 X 0.7 X 1210 = 677.6m3/ngay = 282331/h
Chon thiét bj loc SEPRODYN Tubular Modules SE 220 TP IN véi thong s6
Dién tich bé mit mang: 16 m2.

Chat liéu vo: Polypropylene

Chiéu dai thiét bi: 3.1 m.

S6 luong 15i: 336

Téc do dong: 30 000 I/h.

Can 2 thiét bi nhu trén dé luan phién hoat dong va rtra nguoc.

SEPRODYN® Tubular Modules

Module Type SE020 TP 1N SE090 TP 1M SE150 TP IN SE150 TP 1L SE220 TP 1L
Membrane surface in m? "% 0.01 1.0 4.0 8.0 16.0

Shell material Polypropylene Polypropylene Palypropylene Polypropylene Palypropylene
Module length in m 0.75 1.40 1.65 3.00 3.10
Number of tubes 1 46 174 174 ' 336
Crossflow for 1m/sec? 71 lih 3200 I/h 12300 Ith 12300 /h . 30 000 V/h

Note: (1) Based an inner diameter // {2) Recommended flow velocity; 2-3 mfsec

Hinh 3.7: Catalogue thiét bi loc MF
3.18. Mang lgc RO
3.18.1. Nhiém vu

Pé duoc tai sir dung nudc thai duoc di qua mang loc RO nho qua trinh tham thau
nguoc nham loai phan tir 16n, tach ly cac ion dudi dang mudi khoang hoa tan bang cach

dung ap luc ciia bom diy nudc qua mang ban tham.
3.18.2. Tinh toan
Chon thiét bi loc CSM BWM RE16040-BE véi thong s6:

Luu luong loc: Qi = 155m3/ngay.
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Loai bé mudi 99.7%
Dién tich hiéu qua: S = 148.6 m?
Kich thuéc thiét bi:
- Buong kinh 400mm
- Chiéu dai 1016mm
Téc do nuwdc qua mang:

Q155

=———=0.04 = 0.012
7 S = 22x 1486 0.0435m/h = 0.012mm/s

Gia thiét 80% luu luong can xtr Iy qua mang:
Qro = 80%0Q,r = 0.8 X 677.6 = 542m3 /ngay
S thiét bi can dung:

_ Qo _ 542

n= 0, 155 = 3.5 don nguyén

Cén 4 thiét bj hoat dong lién tuc va 1 thiét bj dé thay thé khi rtra nguoc.

Chon 5 bom cao &p RO — canh kép RICON c6 c6t ap 70m, luu lugng 1001/phut.

Performance Effective Dimension

Model Name Permeate Flow rate | Salt Rejection Area Dia Length

GPD (mday) % ft*(m9 Inch (mm) Inch (mm)
RE16040-BE 41,000 (155.0) 99.7 1600 (148.6) 16 (400) 40 (1016)
RE8040-BE™ 10,500 (39.7) 99.7 400 (37.2) 8.0 (203) 40 (1016)
REB040-BE440 11,500 (43.5) 99.7 440 (40.9) 8.0 (203) 40 (1016)
RE8040-BN 9,500 (36.0) 99.7 365 (33.9) 8.0 (203) 40 (1016)
RE8040-BR 6,000 (22.7) 99.75 380 (35.3) 8.0 (203) 40 (1016)
RE4040-BE 2,400 (9.1) 99.7 85 (7.9) 4.0 (102) 40 (1016)
RE4040-BN 2,000 (7.6) 99.7 75 (7.0) 4.0(102) 40 (1016)
RE4021-BE 1,000 (3.8) 99.7 35 (3.3) 4.0 (102) 21 (533)

Hinh 3.8: Catalogue thiét bi loc RO
3.19. Khai toan kinh phi
3.19.1. Chi phi cac hang muc xay dung
Chi phi bé tong cbt thép xay dung véi thé tich cac bé quy doi: 5,000,000VND/md.
Chi phi x4y dyng nha mai tén, khong vach: 1,500,000 VND/m?.

Chi phi xdy dyng nha cip 4, tru bé tong cot thép, twong gach, mai ton:
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3,000,000VND/m?,

Bang 3.16: Khai toan chi phi xay dung ciac hang muc

STT

Tén hang muc

Pon
Vi

Gia
tri

Don gia
(VND/don
vi)

S6
lwgng

Thanh tién
(VND)

Quy hoach mat bang
va gia cO nén mong
-Dao mit bang hé:

40m x 30m X 4m
-Dung coc, do bé tong.

40

300,000

30

360,000,000

Hb thu gom
2.6m X 2m X 5m

-Vat liéu bé tong et
thép, day bé day
350mm, thanh bé day
300mm.

-Son chéng thdm bén
trong, bén ngoai son
nuoc.

13

5,000,000

65,000,000

Bé diéu hoa
12m x 8m x 6m
Vat li€u, son nhu trén.

96

5,000,000

480,000,000

Bé ling so bd
3.2m x 3.2m X 5m
Vat li€u, son nhu trén.

20

5,000,000

100,000,000

Bé trung hoa
4m x 3m x 5m
Vat liéu, son nhu trén.

22

5,000,000

110,000,000

Bé MBBR
8m x 6m x 5.5m
Vat liéu, son nhu trén.

65

5,000,000

325,000,000

Bé lang sinh hoc
om x 5m x 5.5m
Vat liéu, son nhu trén.

37

5,000,000

185,000,000

Bé tron
Imx1mx1.5m
Vat liéu, son nhu trén.

1.3

5,000,000

6,500,000

Bé tao bong

13

5,000,000

65,000,000
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3m x 3m x 3.5m
Vit liéu, son nhu trén.

B¢ lang hoa ly
10 | 5m x5m x 5m m? 34 | 5,000,000 1 170,000,000
Vit liéu, son nhu trén.

Bé trung gian
11 | 2.5mx 2m x 5.5m m? 14 | 5,000,000 1 70,000,000
Vit liéu, son nhu trén.

Bé khir tring
12 |5mx1m x 3.5m m? 12 5,000,000 1 60,000,000
Vit liéu, son nhu trén.

Bé nén bun
13 [4m x4m x 5.5m m?3 35 5,000,000 1 175,000,000
Vit liéu, son nhu trén.

Khu chtra hoa chat
10m x 6m x 3m
-Khung thép, mai ton.
14 | -Cot chéng bang sit| m?> | 60 | 1,500,000 | 1 90,000,000
tron D60.

-Xa gb thép hop
25 x50 x 1.2mm

Nha diéu hanh

5Sm x 4m x 3m

- Moéng, tru bé tong cdt
15 | thép m? 20 | 3,000,000 1 60,000,000
- Tudng xdy gach ong,
trat vira, son nudc.

- San 6p gach hoa.

TONG CONG 2,321,500,000

3.19.2. Chi phi thiét bi cho tirng hang muc
Bang 3.17: Chi phi thiét bi

STT Tén thibt bi Xudt xtt mi‘?lg }z{‘,’;}g)‘;‘ T'}i‘;‘};@“
H6 thu gom
1 Song chan rac VN 1 500,000 500,000
May bom chim
2 Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
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Phao VN 1 200,000 200,000
Thap gidi nhiét
Thap giai nhiét Pailoan | 6 | 70,000,000 | 420,000,000
Bé diéu hoa
Toni rl:/[niiégﬁé‘h}gl oos | NhatBan | 2 |121.411,000 | 242,822,000
Dj:;hg;;hl P 100 | 300,000 | 30,000,000
Mdéy bom chim
Grundfos VN 2 | 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
Phao VN 1 200,000 200,000
B¢ ling so bd
Méy bom bin VN 1 | 22,000,000 | 22,000,000
Bé trung hoa
Txﬁjymﬁh&ag_;}.ﬂ[) NhatBan | 1 | 30,000,000 | 30,000,000
Mdéy bom chim
Grundfos VN 2 | 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
Bom dinh lluc_mg hoa
chit USA 1 | 7,000,000 | 7,000,000
Bluewhtie C600-P
Thng dl-"é)rggof“’a chat VN 1 | 2,000,000 | 2,000,000
May khudy hoa chat VN 1 8,000,000 8,000,000
Bé MBBR
Tohi?%g;’ligi 5o | NhitBan | 2 | 121411000 | 242,822,000
Dj:;hg;;hl B 121 | 300,000 | 36,300,000
Gia thé
CALONES K3 VN 120 | 100,000 | 12,000,000
Bé ling sinh hoc
May bom bun VN 1 | 22,000,000 | 22,000,000
Cum bé keo tu tao bong
May khudy VN 3 | 8,000,000 | 24,000,000
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Bom dinh luong hoa
chat USA 2 7,000,000 14,000,000
Bluewhtie C600-P
Thung dung hoa chat VN 2,000,000 4,000,000
May khudy hoa chat VN 8,000,000 | 16,000,000
Bé lang hoa ly
May bom bun VN 1 22,0000,000 | 22,000,000
Bé trung gian
Mdéy bom chim
Grundfos VN 1 18,000,000 | 18,000,000
DPK.15.80.30.5.0D
Bon loc ap luc
Bom rira ngugc VN 1 16,000,000 | 16,000,000
Bon loc VN 3 100,000,000 | 300,000,000
Vit liéu loc VN 10,000,000 | 10,000,000
gzﬁi }iz; VN 210 | 20,000 4,200,000
Bé Khir trung
Bom dinh llu’qng hoa
chat USA 1 7,000,000 7,000,000
Bluewhtie C600-P
Thung dung hoa chét VN 2,000,000 2,000,000
May khudy hoa chat VN 8,000,000 8,000,000
Bé nén bun
May bom bun VN 1 22,000,000 | 22,000,000
May ép bun
May ép bun VN 1 250,000,000 | 250,000,000
Bom dinh l,uzgng hoa
chat USA 1 7,000,000 7,000,000
Bluewhtie C600-P
B¢ trung gian
May bom chim
Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
May khudy chim VN 1 8,000,000 8,000,000
Thiét bi loc MF
Thiét bi loc buc 2 200,000,000 | 400,000,000
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Thiét bi loc RO

Thiét bi loc Pirc 5 | 500,000,000 | 2,500,000,000
Bom 4p cao USA 5 | 20,000,000 | 100,000,000
Chi phi khac
1 Puong 6ng cong nghé VN 400,000,000 | 400,000,000
2 Lan can an toan VN 50,000,000 | 50,000,000
3 Hé théng dién VN 300,000,000 | 300,000,000
4 | Chiphi ngﬁélt“ cong lap 700,000,000 | 700,000,000
5 Bun vi sinh VN 80,000,000 | 80,000,000
6 Phan tich mau nuée, 10,000,000 | 10,000,000
nghiém thu
TONG CONG 6,485,044,000

Téng chi phi dau tu xay dung tram xir Iy nude thai truée thué theo phuwong an 1:

= Chi phi x4y dung + chi phi thiét bi (gdm céc chi phi khac)

=2,321,500,000 + 6,485,044,000 = 8,806,544,000VND

3.19.3. Chi phi van hanh

3.19.3.1. Chi phi héa chit van hanh

Bang 3.18: Chi phi héa chét

STT| Héa chét Nggg Liduding | Don gi4 Th“‘f';‘};‘e”
Héa chat xir Iy nwée (1210m°/ngay)
1 | Amoni Hydroxit 25% 0.11/m?3 4,000VND/1 484,000
2 PAC 31% | 90kg/ngay | 7,000VNB/kg 630,000
3 CMX-01 100% | 97kg/ngay |30,000VNP/kg | 2,910,000
4 Polymer anion 100% | 20kg/ngay | 53,000VND/kg 1,060,000
5 Chlorine 70% | 12.1kg/ngay | 35,000VND/kg 423,500
6 H2S04 32% | 10.1l/ngay | 3.000VND/I 30,300
Héa chat xir 1y bun (32.32m°/ngay)
1 | Polymer cation | 100% | 0.005kg/m® | 74,000VND/kg 12,000
TONG CONG 5,549,800
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3.19.3.2. Chi phi dién niang van hanh

Bang 3.19: Chi phi dién nang

STT| ‘Tenthibenj | Po" | 59 (s::::tg Thﬁagtl o Dlgtl;él:lang
. vi | lugng kw d{)ng/;lgﬁy thu/ngay
Maéy bom chim
1 Grundfos cai 9 3 24 648
DPK.15.80.30.5.0D
2 Thap giai nhiét cai 6 2.208 24 318
May thoi khi
3 Tohin model Cai 2 11.49 24 552
iBK100S
4 M4y bom bun Cai 4 0.9 24 86
May khudy chim
5 | Tsurumi MR-0.4- | Cai 5 0.25 24 30
4D
Bom dinh [uong
6 hoa chat Cai 5 0.1 24 12
Bluewhtie C600-P
May thoi khi
7 Tohin model iBK | Cai 2 36.65 24 1759
150
g | Méykhuayhéa | .. | ¢ 0.75 1 4
chat
9 Bom rtra nguoc Cai 1.2 1.2
10 May ép bun Cai 1.5 1.5
11 Bom rtra bang ép Cai 0.2 0.2
1p | Héthongdien | . | g 0.2 12 14
chiu sang
TONG CONG 3426
CHI PHi PIEN NANG
PON GIA PIEN (VND/KWH) 1537
THANH TIEN (VND) 5,263,000
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3.19.3. Chi phi nuée cﬁp

Bang 3.20: Chi phi nwéc cap

STT Muc dichsit | Pon | S6 Pon gia | Thanh tién
dung vi | luong | (VND/m®) (VND)
Pha héa chat m3 5 66,785
: 13,357
Nudc sinh hoat m?3 2 26,714
TONG CONG 93,500

Khi hoat dong Cong ty tai sir dung nude nén chi phi nudce cp bang 0.
3.19.4. Chi phi nhin cong van hanh

Bang 3.21: Chi phi nhan cong

A A So So ca Lwon
SUU Nhin cong lwgng | lam (VN})/thgng)
Cong nhan ky thuét 4 3 6,000,000
K§ su méi truong 1 1 10,000,000
TONG CONG 82,000,000
CHI PHi NHAN CONG MOQT NGAY 2,733,000

Téng chi phi van hanh hang ngay = Chi phi hoa chét + chi phi dién ning + chi phi

nhan cong
5,549,800 + 5,263,000 + 2,733,000 = 13,545,800 VND
Chi phi cho 1m?® nuéc thai:
13,545,800/1000 = 13,600 VND/m?
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CHUONG 4: TINH TOAN THIET KE THEO PHUONG AN 2

Phuong an 2 gidng véi phuong an 1 & cac hang muc xir 1y trudec bé MBBR va tir
cum bé keo tu - tao bong tro vé sau. Do d6 khi tinh toan theo phuong an 2, ta chi tinh
cac hang muc c6 su khac nhau do, cdc hang muc con lai ta léy s6 liéu tir phuong an 1.
4.1. Song chin rac
4.1.1. Nhiém vu

Song chin rac ¢6 nhiém vu tach cac loai rac va tap chat tho co kich thuée 1on trong
nudc thai trude khi dua nudce thai vao cac cong trinh xir 1y phia sau. Viéc st dung song
chén rac giup chéng hién tuong ngic trong duong éng va hong bom.

4.1.2. Tinh toan

Bang 4.1: Tém tit quy cach song chin rac

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Chiéu cao 16p nudc 0.096 m
2 | S6 thanh chan 15 thanh
3 | Sb khe ho 16 khe
4 Chiéu rong song chin 0.32 m
5 | Chiéu siu xay dung 0.65 m

4.2. H6 thu gom
4.2.1. Nhiém vu

Nudc thai tir nha may sé& theo cac dudng ong thu gom tap trung vé hd thu gom dé
bom véo cac cong trinh xir 1y sau d6. Trong hé thu gom sir dung 2 bom chim, luan phién
hoat dong bom nudc thai.
4.2.2. Tinh toan
Bang 4.2: Tém tit quy cach ho thu gom

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi

1 | Thé tich bé 20.8 m3
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2 Thot gian luu 15 phut
3 | Chiéu cao hitu ich 4 m
4 Chiéu cao an toan cho bom 0.5 m
5 | Chiéu cao bdo vé 0.5 m
6 Chiéu cao tong 5 m
7 | TiétdienbéLx W 2.7X 2 m

4.3. Thap giai nhiét
4.3.1. Nhiém vu

Nudc thai dét nhudm thuong cé nhi¢t do khé cao: 70°C nén can st dung thap giai
nhiét nham ha nhiét d6 nudc thai xudng khoang 30-40°C dé khong lam anh huéng dén

vi sinh trong cac cong trinh xtr Iy phia sau. Dong thoi dat tiéu chuin xa thai.

4.3.2. Tinh toan
Ap dung cong thuc tinh cong suit téa nhiét caa nhiét dong hoc:

Q=CXMX(T,—T,)
Trong do:
Q 1a cong suat téa nhiét
C la nhiét dung riéng ctia nudc 4200 J/kg*K
M 1a khéi luong ciia nude (duge tinh thong qua luu lugng nude sir dung)
T2, T1 1a nhi¢t do nude sau trir di nhiét do ban dau
Q = 4200 x50 x 103 x9 = 189 x 107 /h = 451419kcal/h

Chon thap giai nhi¢t Tashin cooling tower model TSC 125RT c6 kha nang lam mat
487500 Kcal/h.

Pé giam nhiét do xudng 35°C can 4 thap giai nhiét duoc lap dit ndi tiép nhau.
4.4. Bé diéu hoa
4.4.1. Nhiém vu

Ti€p nhan nude véi thoi gian luu dai. Bieu hoa luu lugng nude 6n dinh vao céc cong

trinh xtr 1y chinh, lam dong nhét cac thanh phan cé trong nudc thai. Tranh nguy co ting
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tai dot ngodt, anh huong dén hé vi sinh.
4.4.2. Tinh toan
Bang 4.3: Quy cach bé diéu hoa

STT Tén chi tiét Gia tri tinh toan | Gia tri thuc t&¢ | Pon vi
1 | Thé tich bé 480 m®
2 Thot gian luu 9.6 gio
3 | Chiéu cao hitu ich 4.5 m
4 Chiéu cao an toan cho bom 0.5 m
5 Chiéu cao bao vé 0.5 m
6 Chiéu cao tong 5.5 m
7 | Tiétdiénbé L X W 12x8 m

4.5. Bé ling so bd
4.5.1. Nhiém vu

Nudc thai c6 ndng do chit rin lo limg con khac cao: 560 mg/l giy anh huéng dén
qua trinh xir Iy & b& MBBR nén can dung bé ling so bd nham giam luong chat ran lo

lung nay.
4.5.2. Tinh toan

Bing 4.4: Quy cach bé Ling so bd

STT Tén chi tiét Gi tri tinh todn | C tz thyc | Donvi
1 | Tiét tién bé 25 m?
2 | Tai trong ling 50 m3/m.ngdy
3 Chiéu cao hitu ich 2.5 m
4 | Chiéu cao phan hinh chép 2.2 m
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5 | Chiéu cao ho thu 0.3 m
6 Chiéu cao tong 55 m
7 | Tiétdienbé Lx W 5x5 m
8 Puong kinh dng trung tim 0.8 m
9 Chiéu cao 6ng trung tAm 2.1 m
10 | Chiéu rong mang thu 0.3 m
11 | Chiéu siu mang thu 0.3 m
12 | Bé day mang thu 0.1 m

4.6. Bé trung hoa
4.6.1. Nhiém vu

Bé c6 chirc ning khudy tron cac chét dinh dudng thém vao dé dam bao diéu kién
nuéc thai ¢ day du chat cho qua trinh xir 1y sinh hoc. Bé chira nuwéc thu tir mang thu
bé 1ang va luu luong tuan hoan cia bé UASB dé bom tao ap vao bé UASB.

4.6.2. Tinh toan
Thé tich bé trung hoa:
V= (Qw+ Q) Xt
Trong do:
Q¢p: Luu luong trung binh theo gio.
Q¢n: Luu lugng tuan hoan bé UASB

t : Thoi gian luu nudc, chon t = 30 phut.
30
V = (50 + 25) X 0= 37.5m3

Chon chiéu cao cot nuéc trong bé: 5m. Chiéu cao bao vé: 0.5m.

Tiét dién bé:

= 7.5m?

o 37.5
B 5

%4
H
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Chon 2 bom chim luan phién hoat dong bom nudce tu bé trung hoa sang bé MBBR vé6i
lru lwong trung binh 75m3/h, v&i d6 cao cot ap yéu cau: 20mH,0.

Chon bom Grundfos DPK.20.100.190.5.1D, 3 x 380-415V, 50Hz, P: 11kW. Véi cot ap
c6 thé 1én dén 20mH.0 va luu lugng 800m3/h, duong dng ra DN100.

4 X
d=/ ¢
TXUV

Trong dé: v 1a van tdc nude trong dng day tir 1.0 — 1.5m/s, chon v = 1.5 m/s.

Puong kinh 6ng day ciia bom:

[TCVN8423-2010]

d= XTS5 o432
= |3600xmx 15 oM

Chon 6ng nhua PVC DN140.
Chon may khudy chim trong bé.
Ning luong khudy tron can 0.004-0.008 kW/1m? thé tich bé.
[3, trang 42]

Cong suat can thiét:

8 x 37.5=300 W
Chon may khudy chim Tsurumi model MR-0.4-4D, cong sut 0.4kW, 50Hz, dién 3
pha, toc dg khuay: 1440rpm.

BMSTANDARD SPECIFICATIONS : 50Hz

odol Gasiion S| ok | W' | W | mber |Redelon | Mobx | g, | Saing
fype steeitype) KW | [Freshwaln) | (Fresh wals) *
MR-0.25-4D | = =4 026 | - - 4 G 1445 3 DOL
MR-0.4-4D o - 04 = s 4 — 1440 3 DOL
MR-0.75-40 - - 0.75 - - 4 - 1430 3 DOL
MR3021 EC CR 15 0.7 13 | ¢ - | 9500 3 DOL
MR3022___| EC | CR | 15 | 09 | 15 8§ | - [ o0 [ 3 | Do

Hinh 4.1: Catalogue mdy khudy chim bé trung hoa
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Bang 4.5: Quy cach bé trung hoa

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 37.5 m?3
2 Thoi gian luu 30 phut
3 | Chiéu cao hiru ich 5 m
4 | Chiéu cao bao vé 0.5 m
5 Chiéu cao tong 5.5 m
6 |Tiétdienbé Lx W 3x25 m

4.7. Bé UASB
4.7.1. Nhiém vu

Xt 1y phan 16n lugng 6 nhidm hitu co trong nude thai bang phuong phap sinh hoc ky
khi. Qua trinh ky khi qua 4 pha 1am giam dang ké tai luong hitu co dé dam bao viéc xur
1y hiéu khi phia sau dat hiéu qua.

4.7.2. Tinh toan
Tinh toan thé tich bé
Tai trong COD can xur 1y hang ngay:
G = (1487 — 515) x 1210 x 1073 = 1176kgCOD /ngay

Tai trong thé tich hitu co ctia bé UASB bun hat véi ham lugng COD vao < 2000
mgCOD/I: 8 — 12 kgCOD/m3.ngay. [4, trang 456, bang 10-10]

Chon tai trong khir COD 1a a = 9kgCOD/m3.ngay
Thé tich xtr 1y ky khi can thiét:

Chon thé tich phan phan ang 130m2.

Kiém tra lai tai trong COD:
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G176 g osers: 12
@=y =130 = 205€l8 12]

Van tdc nude dang tdi wu dé tao bun hat trong bé UASB 1a 0.6 — 0.9 m/h, chon v =
0.9m/h. [3, trang 193]
Dién tich bé UASB:
50
F :%:@: 55.6m?
Chon dién tich bé UASB la 56m?, tiét dign 8m x 7m
Chiéu cao phan phan wng bé UASB:

_v_130_ .
1= 4" 5 oM

Tinh toan ngin ling
Bé UASB bd tri 2 ngan lang, bé rong tim huéng dong 0.2m.
Chiéu rong mdi ngan 1ang:

7000 — 4 x 300
1= >

= 2900mm

Tam chén khi dit nghiéng so v6i phuong ngang > 55°, chon goc 60°.
[3, trang 195]
Chiéu cao ngan ling:

H,
— 100)
2900

tan60 = m

2

= H; = tan60 X ( - 100) = 2338mm

Chon chiéu cao ngan ling 13 2.4m.

Thé tich ngan lang:

V3
V=292"-x8x2=583m’

Thoi gian luu nudc trong ngin lang phai dam bao > 1h.
[3, trang 195]

Kiém tra thoi gian luu nude trong ngin 1ang:
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V_58.3_117h
Q 50

Chiéu cao xay dung bé UASB:
H =Hy + H, + H, + Hy,

Trong do:

H,: Chiéu cao ngan phan phdi nudc.

H,: Chiéu cao ngan phan ung.

H,: Chiéu cao ngan lang.

H,,: Chiéu cao bao vé.

H=05+23+24+0.3=55m

Thoi gian luu nudce trong bé:

t_V_56><5.2_5824h
Q 50 7

Thoa thoi gian luu nudce tir 5 — 10h.
[3, trang 195, bang 12-1]
Chon khe hé giita tim chin khi va tAim huéng dong 200mm.
T4m chin khi chdng mép nhau 400mm.
Tam chén dong rong 500mm tao gbc 60° so voi phuong thang dung.
Tinh toan mang thu

Tiét dién mat cat udt:

Fme = 2 ?( v
Trong do:
v: Van téc nudc trong mang: 0.6m/s
[6, trang 86]
Fot = >0 = 0.0116m?
M 2% 0.6 X 3600

Chon chiéu cao 16p nudc 0.08m.
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Chiéu rong mang thu:

~ h 0.8
Chon 2 mang thu c6 kich thuéc LXWxH= 8m x 0.15m x 0.3m, chay theo chiéu dai bé.

Ong thu nuéc ra mdi mang 1a dng tu chay co van téc 0.4-0.7m/s:

D= 4xQ
~ 3600 x 1 %x0.7

Trong do:

Q: Luu luong vao mdi mang thu.

D 4x50=+2 _ 0112
= |3600xmx07 M

Chon éng nhya PVC DN125.
Chiéu dai mang ring cua:

Im= Drc X 4= 8 X 4= 32m
Chon:
S khe: 4 khe/l m dai, khe tao goc 90°
Bé rong ring cwa: 100mm
Bé rong khe: 150mm
Chiéu sau khe: 75mm
Chiéu cao tong tong mang: 200mm
Tong s6 khe:

nN=4 X Im=4 x 32= 128

Luu lugng nuéc chay qua 1 khe:
e
n

50
—— =0.39m3/khe.h

U= = 128

Tinh toan hé thong thu khi

Xir Iy ky khi s& phan huy twong tmg v4i 1kg COD sg sinh ra 0.4m® khi CHa.
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[10, trang 1015]
Vay luong khi metan sinh ra hang ngay:
Qcya = 0.4 X G = 0.4 X 934 = 373.6m3/ngay
Luong khi sinh ra bao gdm CHa, CO2, H2S,... trong d6 CHa chiém 65%.
[10, trang 1015]
Vay tong lugng khi sinh ra trong qua trinh phan huay Ky khi:

_ Qcus 3736
Quass = 0.65  0.65

Puong kinh ng thu khi cho bé:

D |4 X Quass
khichinh T X thi

Trong d6: Quk 1a lugng khi thu tir bé UASB.

= 574.77m3 /ngay

Vini 12 van téc khi trong 6ng chinh, (6 — 9m/s) chon 7m/s.

[4, trang 419, bang 9.9]

= 0.035m

4 x 57477 = 24 - 3600
Dini chinh = —

Chon bng thép duic DN40 3349.

Bon dung dung dich NaOH 10% dé thu lugng CH4 thoat ra.
Str dung bon nhya 20001,

Lugng NaOH can: 200g/2000I

Hé thong phan phdi nuwéc

Chon 4 6ng phan phdi nudc vao bé, dudng kinh mdi dng:

oo | | axsoee
v = |Txv  3600xmx24 o0

Chon 6ng nhua PVC DN40.

Chon duong kinh 16 phun nuéc trén mdi ng 1a 10mm.

Van toc qua 16 phun véi dong luc tir may bom 1a 2-3m/s, luu lugng ga mdi 16 phun 1a:
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_ v D? _ 2.5 X1 X 0.012
Qi = i 2

=2x10"*m3/s = 0.7m3/h

S6 16 phun trén 1 dng nhanh la:

Luong dinh dudng can thiét

Ty 1¢ dinh dudng déu vao bé UASB la: COD : N : P=350: 5 : 1 tinh theo COD, COD
tiéu thy trong bé UASB 13 1487 mg/l vay ti 1¢ dinh dudng thuc té can thiét:

COD :N:P=1487:21.24:4.25.
Luong dinh dudng duoc tinh tong & bé Aerotank.

Bang 4.6: Quy cach bé UASB

STT | Tén chi tiét Gia tri tinh toan | Gia tri thue té | Pon vi
1 | Thé tich bé 291.2 m®
2 Thoti gian luu 5.8 gio
3 Chiéu cao ngin xir Iy 2.3 m
4 Chiéu cao ngin ling 2.4 m
5 Chiéu cao phan phdi nuéc 0.5 m
6 Chiéu cao bao vé 0.3 m
7 Chiéu cao tong 55 M
8 | Tai trong hitu co 9 kgCOD/m?
9 | Tiét dién bé 8x7 m
10 | SO ngan ling 2 ngan

4.8. Bé Aerotank
4.8.1. Nhiém vu

Khir lugng 6 nhidém hitu co con lai trong nudc thai bang phuong phép sinh hoc hiéu khi
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truyén thong. Hé vi sinh hiéu khi c6 trong bé dugc cung cap luong DO st ding cac chat

6 nhiém hitu co 1am chit dinh dudng dé sinh truéng va tich lily sinh khdi.

4.8.2 Tinh toan

Kich thuéc bé
Thé tich bé Aerotank:
_ SRT x Q X Y(BOD, — BOD,)
X(1+ kg x SRT)
[4, trang 432]
Trong do:

SRT: Thoi gian Iuu bun 10 ngay.

Y: Hé s6 san luong té bao Y= 0.5.

BOD,,;: Nong d6 BOD déu vao, BOD, = 310mg/1
BOD,: Nong do BOD dau ra, BOD, = 62mg/1

X: Néng do sinh khdi trong bé X = 4000mg/I

k,4: Hé sé phan huy ndi bao, k,; = 0.05

10 x 1210 X 0.5(310 — 62)
"~ 4000(1 + 0.05 x 10)

= 250m3

Chon chiéu cao hiru ich bé: 5m, Chiéu cao bao vé 0.5m, tiét dién bé:

LV 20
R 5 O m

2

Thoi gian Iuu nudc trong bé:

Tinh toan lwgng bun dw

Nudc thai sau lang sinh hoc ¢6 25mg/1 cin sinh hoc trong d6 ¢6 65% can dé phan huay
sinh hoc.

BOD sau lang con lai 62mg/I.
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Z BOD = BODhc‘)a tan T BODCZ?ITL

Ham lugng can sinh hoc dé phan hay:

65% x 25 = 16.3mg/!l
BOD cua cin lo lirng d& phan hay sinh hoc sau ling:

16.3 x 1.42 = 23mg/!l
BOD hoa tan ciia nudc thai sau lang:

62 = BODysg ran + 23 = BODpsg tan = 39mg/1
Luong bun du sinh ra mdi ngay:
Pe = Yops X Q X (Sp — S)
Trong do:
Yobs 12 hé s6 san lwong quan sat:

Y
1+ ky X SRT

Yobs =

Voi:
Y: Hé s6 san luong té bao, Y=0.5.
ka: Hé s6 phan hay néi bao, kq = 0.05.
SRT: Thoi gian luu bun, SRT = 10 ngay.

Y _ 0.5
14+kysx6, 1+0.05x10

Yops = = 0.333mg/mg

Qng 12 Tuu lugng theo ngay.
So 1a lugng BODs dau vao, So = 310.
S 1a lugng BODs dau ra, S = 62.
P, =0.333 X 1210 x 248 x 1073 = 100 kgVSS/ngay
Tong luong bun sinh ra mdi ngay theo SS:

100 .
Py(ss) = 08 - 125kgSS /ngay

Luong bun du can xir Iy mdi ngay:
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Mgy(ssy = 125 = 1210 X 25 x 1073 = 95kgSS/ngay
Nuée thdi sau ldng c6 chiva 25mg/l can sinh hoc, trong d6 c6 65% cdn dé phdn hiy sinh
hoc.

V6i ham luong chit ran 0.8% va khéi lugng riéng 1a 1.005kg/l. Vay luu luong bun du
can xur 1i: [3, trang 200 bdng 13-1, trang 203 bdng 13-5]
95

~0.008 x 1.005

Qau = 11816l/ngay = 11.8m3 /ngay

[3, trang 205, cong thirc 13-3]
Tinh toan bun tuin hoan
Gia st dong tun hoan bun c6 néng do bun 13 X = 8000mg/l, ta co:
Luong bun vao bé mdi gio:
Qup = Qyp X Xy, + Qe X Xy, = 50m3 X 224mg /1l + Qy, X 8000mg/1

Luong bun trong bé mdi gio:
125
Qep = Qp X X, + P, = 250m3 x 4000mg/1 + EkgSS = 1005.2kgSS

Luong bun ra khoi bé:
Qp = Qr X X, = 50m3 x 4000mg/l = 200kgSS
Ap dung phuong trinh cin bang vat chit ta co:
Qen = 23m*/h
Kiém tra tai trong thé tich:

L Q x BOD, 1210 x 310
Bob v " 250 x 1000

Thoa dé nghi Lgop€e[0.8; 1.91kgBOD /ngay

= 1.5kgBOD /ngay

[4, trang 435]
Kiém tra ty s6 F/M:

BOD, 310 x 24
HRT x X 5 x 4000

Thoa dé nghi F /Me[0.2;0.6]day !

F/M = = 0.372day?

[4, trang 436]
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Tinh toAn may thoi khi

Luong Oxy can thiét trong diéu kién thuc té:

0C, = 0C ( Cszo ) ! L
LT\ BCy, — €4/ 1.024(T-20) o
Trong do:

B: Hé sb diéu chinh lyc cang bé miat theo ham lwong mubi, dbi voi nudce thai lay

Csp: Nong d6 oxy bio hoa trong nudc sach tmg vai nhiét do (T°C), nhiét do
thuong 27°C, Cs, = 8.1.

C;: Nong do oxy can duy tri trong cong trinh (mg/1). Khi xtr Iy nudc thai thuong
lay C,= 1.5 — 2 mg/l, chon C; = 1.5.

Cs50: NOng d6 oxy bdo hoa trong nudc sach & 20°C, Cs,o = 9.2.

a: Hé s diéu chinh lwong oxy ngdm vao nudc thai co gia tri tir 0.6 — 0.94, chon
a=0.7.

0C,: Luong oxy can thiét theo diéu kién tiéu chuan.

[3, trang 106, cong thirc 6-16]

oc. =260 =5 1 1op 1210(310 — 62) 1.42 X 125 = 122.6kg0., /ng3
=—"-1, = —1.42 X = 122.
°= 71000 x 1000 902/ngay
[3, trang 105, cong thurc 6-15]
0C —1226( 92 ) 1 1 = 206.8kg0 >
e = 1226\ 1557 15) Tozar 0.7~ 206-8kg02/ngay
Luong khong khi can thiét:
oG

Trong do:
0C,: Lugng oxy can thiét.
f: Hé s6 an toan, tir 1.5 2, chon f = 2.
OU: Cong suat hoa tan oxy vao nudc thai cia thiét bi phan phdi, OU = 7x5=35.

[3, trang 112, bang 7-1]
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[3, trang 107, cong thuc 6-17]

206.8

=———.2=11817m3/ngay = 492.4m3/h = 8.2m3/mi
Qxk 35 x 103 817m° /ngay 92.4m°/h = 8.2m>/min
Chon 2 may thoi khi luan phién hoat dong.

Chon may tho6i Tohin model iBK 100S c¢6 cot 4p 6mH?0, téc do 1900rpm, luu lugng
khi 8.77m®/phit, cong suat 11.94kW.

Inlet airflow (m¥/min) and shafl power (Kw) at different conditions
0.1kgfiem? | 0.2kgfiem? | 0.3kgfem? | 0.4kgfem? | 0.5kgf/em® | 0.6kgfiem’ | 0.7kgf'em? | 0.8kgflem?

Dia. of
Model Discharge Spccd 1000mmH >0[2000mmH 0| 3000mmH 0]4000mmH 0| 5000mmH ;0| 6000mmH 0| 7000mmH 0| 8000mmH ;0
{mm)

0.0IMpa | 0.02Mpa | 0.03Mpa | 0.04Mpa | 0.05Mpa | 0.06Mpa | 0.07Mpa | 0.08Mpa

mpm mmin] Kw [m¥imin| Kw |m¥min] Kw [m'min] Kw |mimin] Kw |ofmn] Kw o [of o] Kw o me] K
1500 | 820 [ 3.82 | 7.63 | 4.94 | 7.20 | 6.06
1700 | 948 | 433 | 891 | 5.60

1900 [10.76] 4.84 | 10.19] 6.26

100 2075 [11.87] 5.29

IBK100S

(47 2200 |12.67] 5.60 10.68[13.83
2425 [14.41] 618 12:12]1524
2600 [15.22] 6.62 1353[14.40[1323) 163
2750 14.48]1523

Hinh 4.2: Catalogue mdy thoi khi bé MBBR

Puong kinh ng cip khi cho bé:

4X Qe |[4%8.77 +60

- Xkk = 0.125
7T X Vet 7 x 12 m

Dyhi chinn =

Trong d6 Vini 13 van tdc khi trong dng chinh, (9 — 15m/s) chon 12m/s.

[4, trang419, bang 9.9]
Chon 6ng thép diic DN125 @141,
()ng nhéanh ¢6 van tc tir 6 - 9 m/s, chon Vingnn: 8m/s. Chon 9 6ng nhanh.

[4, trang419, bang 9.9]
Puong kinh éng nhanh:

4X Qupann |4 X 8.77 60+ 9
T’:xv‘nhénh— T X8

Dyhinhanh = = 0.051m

Chon 6ng thép dtic DN50 @60.
Chon dia thoi khi EDI, luu lugng khi 0-9.5m3/h.
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V6i luu lugng khi qua mdi dia 1a 8.5 m¥/h, sé dia thdi khi can thiét:

492.4
8 = 61.5dia

Chon 63 dia.

M&i ong nhanh gom 7 dia.

Tinh toan hrong chit dinh duéng cin thém:

Véi ti 1& dinh dudng vao bé MBBR 1a BOD : N : P = 100:5:1, va ndng d6 BODs dau
vao 12 310 ta ¢ ti 1é can thiét BOD : N : P14 310 : 15.5 : 3.1.

Tl bé UASB ta c6: ti 1& can thiét: COD : N : P = 1487 : 21.24 : 4.25.
Luong N : P can: 36.74 : 7.35.

Luong N: P dau vao: 30:10.

Luong Nito can thém 1a 6.74 mg/l.

St dung dung dich NHsOH 25%. NH4OH c6 khéi luong riéng 1a 880kg/mq.
Trong 11 dung dich NH4OH 25% chtra 88g Nito.

Luong NH4OH can cho 1 m® nuée thai 1a: 0.061, mdi gid can 31 NH,OH 25%.

Chon bdn nude nhua Pai Thanh 4001 dimg. 5 ngay pha hoa chit 1 1an. Chon bom dinh
lrong Bluewhtie C600-P c6 dai luu lugng 3 — 60 I/h.

Bang 4.7: Quy cach bé Aerotank

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 250 m?3
2 Thoi gian luu nude 5 gio
3 Thoi gian luu bun 10 ngay
3 | Chiéu cao hitu ich 5 m
6 | Chiéu cao bao vé 0.5 m
7 Chiéu cao tong 55 m
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8 Luong bun du 125 kgSS/ngay

4.9. Bé lang sinh hoc
4.9.1. Nhiém vu

Nudc thai sau khi qua xtr 1y hiéu khi cAn duoc loai bo bun hoat tinh ra khoi nude, bé
ling c6 nhiém vu tao ving nude chay tang dé ling nudc tach bun hoat tinh ra khoi nudc
va tich tu bun hoat tinh du6i day bé dé bom tuan hoan trd lai bé Aerotank va phan bun

du bom di xtr 1y.

4.9.2. Tinh toan

Chon bé c6 tai trong bé mat 1a Ly = 30m3/mZ.ngay. [4, trang 434, bang 9-12]
Tiét dien bé:

0 1210
== = 403m?
L, 30 m

Chon bé ¢6 tiét dién vuong: 6.5m x 6.5m.
Chon chiéu cao bé: 5m, gom:
- Chiéu cao phan nudc trong: hy = 3m
- Chiéu cao phan chop day bé co do doc 15% vé tam:
h, = 0.15 X 6.5 = 1m
- Chiéu cao ngan dit 6ng hut bun: hs=0.3m
- Chiéu cao chira bun phan hinh tru:
hy=5—h;—h,—h;=5-3-1-03=0.7m

Thé tich phan chira bun:

1
V, = 0.7 X 6.52 + 0.3 x 0.52 + 5\/6.52 +0.52 4+ 6.5 x 0.5 = 32m?3

Luong bun du 11.8 m3/ngay nén bé luu bun trong 2.7 ngay.

Bom bun du ra khéi bé lang trong 1h, chon bom Grundfos SLV.65.65.22.2.50D.C, c6
Iwu lwong 12m3/h, véi cot ap 14mH,0, cong suat 2.9kW, dudng dng viao DN8O, ng ra
DNG65.

Chon bom bun tudn hoan vé bé Aerotank, chon bom Grundfos SLV
SLV.65.80.22.2.50D.C, c6 luu luong 23m%h, véi cot 4p 12mH,0, cong suat 2.9kW,
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duong 6ng vao DN8O, dng ra DNSO.

Van tdc gi6i han:
1
<8k(p - 1)gd>2
Vy = |———

Trong do:
Vh 1a van toc gi6i han trong ving ling (m/s)

k 1 hang sé phy thudc vao tinh chat cin k=0.04 dbi v6i hat cat, k=0.06 ddi véi
hat can c6 kha ning dinh két. O bé ling so b c6 thé 1dy k=0.05

p la ti trong hat thuong tur 1.2-1.6 chon p=1.25
d 1a dudng kinh tuong duong cua hat (m) thuong chon d= 10+

f1a hé s6 ma sat phu thudc vao dic tinh bé mat cua hat va sé Raynol cua hat khi
ling. f=0.02-0.03 co thé iy =0.025. [3, trang 48, cong thirc 4-T]

Vo 8 x 0.05%x0.25%x9.8x 107*
B 0.025

1
2
) = 0.063m/s

Van téc chay trong vung lang:

Trong do:
Q 12 luu lugng theo giay.
L 1a chiéu dai bé.
W 14 chiéu rong be.

0.0139

Vmax = m = 000033m/s < VH

Tinh toian 6ng phan phoi nwéc

Tiét dién 6ng trung tam:

<

Trong do:
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V 1a van tdc nudc chay trong éng trung tim, V=0.03m/s.

__ 0 e
f =503 %3600 2-403m

Puong kinh 6ng trung tAm:

4% f 4 x0.463
d= = =0.8m
T T

Chiéu cao 6ng trung tam:

0.6 X H = 0.6 x 2.5 = 1.5m
Puong kinh miéng 6ng loe:
D;= 135xd = 1.35x0.8 = 1.1m
Chiéu dai phan ong loe:
hie =1.35xd =1.1m
Puong kinh tim chin dong:
D>=13xDi=13x11=14m
Tinh toan mang thu nwérc:

Tai trong thu nuéc trén bé mit mang:

Trong do:
Q 1a luu lugng trung binh theo gio.
Lm 14 chiéu dai mang thu nuéc.
Ly =Dy X 4

Véi:
Dmt 1a canh ctia mang thu
Chon bé rong mang bm=0.3m
Chiéu sau mang hm=0.3m

Bé day mang thu, b=0.1m

109



Ly = (6.5—2x0.15) X 4 = 24.8m

U= 50—202 3/m.h
=18 % m>/m.

Tinh mang rang cua:
Chiéu dai mang ring cua:
In=DrcXx4=(6.5-2x0.3-2x0.1) x4=22.8m
Chon:
S6 khe: 4 khe/l m dai, khe tao goc 90°
Bé rong ring cwa: 100mm
Bé rong khe: 150mm
Chiéu sau khe: 75mm
Chiéu cao tong tong mang: 200mm
Tong sb khe:
N=4 X In=4 x 22.8=91.2
Chon 92 khe, trong d6 ¢6 20 rang cua rong 90mm.

Luu lugng nudce chay qua 1 khe:

—Q—50—054 3/khe.h
U= =55 =054m e.

Bing 4.8: Quy cach bé Ling sinh hoc

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc t¢ | Pon vi
1 | Tiét dién bé 6.5 X 6.5 m
2 | Tai trong bé mat 30 m3/m2.ng
3 | Thé tich 211 m?3
4 | Chiéu cao ving lang 2.5 m
5 Chiéu cao viing chtra bun 2.5 m
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6 | Chiéu cao bao vé 0.5 m
7 Chiéu cao tong 5.5 m
8 Chiéu cao 6ng trung tim 1.5 m
9 | Puong kinh dng trung tim 1.1 m

4.10. Cum bé keo tu - tao bong

4.10.1. Nhiém vu

Nudc thai dét nhudm dac trung voi o mau cao can duogc xtr Iy dé dam bao tinh my
quan va chét lugng nudc. Véi cum bé keo tu - tao bong sur dung chit keo tu tich tu mau

trong nudc vao can va lang can ban nho qua trinh tach gitra pha ran va pha long. Bun s€

dugc dem di xr Iy & cac cong trinh sau.

4.10.2. Tinh toan

Bang 4.9: Quy cach bé trén

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 1 m3
2 Thoi gian luu nude 72 giay
3 | Chiéu cao hitu ich 1 m
4 Chiéu cao bao vé 0.5 m
5 Chiéu cao tong 1.5 m
6 | TiétdienbéLx W 1x1 m
7 Téc do khudy tron 86 vong/phut
Bang 4.10: Quy cach bé tao bong
STT | Tén chi tiét Gia tri tinh toan | Gia tri thwc té | Pon vi
1 | Thé tich bé 27 m?3
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2 | Thoi gian luu nudc 0.3 gio

3 | Chiéu cao hitu ich 3 m

4 | Chiéu cao bao vé 0.5 m

5 Chiéu cao tong 3.5 m

6 | TiétdiénbéLx W 3x3 m

7 Téc d6 khudy tron 25 vong/phut

4.11. Bé lang héa ly
4.11.1. Nhiém vu

Loai bo céc chat lo limg va cac bong cin ¢ kha ning ling dugc trong nude thai sau
khi da qua qua trinh keo tu tao bong trude do. Tich tu bun thai dé dua vé bé nén bun va
xu ly.

4.12.2. Tinh toan

Bang 4.11: Quy cach bé ling héa ly

STT Tén chi tiét Gia tri tinh toan | Gia trj thwe té | Pon vi

1 | Tiéttién bé 36 m?

2 | Tai trong ling 35 m3/m.ngay
3 | Chiéu cao vung ling 2.5 m

4 | Chiéu cao viing chtra bun 2.5 m

5 | Chiéu cao bao vé 0.5 m

6 | Chiéu cao tong 55 m

7 | Tictdienbe Lx W 6x6 m

8 | Puong kinh 6ng trung tim 0.8 m

9 | Chiéu cao 6ng trung tdm 1.5 m
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10 | Chiéu rong mang thu 0.3 m

11 | Chiéu sau méang thu 0.3 m

12 | Bé day méang thu 0.1 m

4.12. Bé trung gian
4.12.1. Nhiém vu

Dung dé tich lity nuéc chay vé tir bé ling héa 1y dé bom cho bon loc ap luc hoat

dong.
4.12.2. Tinh toan

Bang 4.12: Quy cach bé trung gian

STT Tén chi tiét Gia tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 25 m3
2 Thoi gian luu nude 0.5 gio
3 | Chiéu cao hitu ich 5 m
4 Chiéu cao bao vé 0.5 m
5 Chiéu cao tong 5.5 m
6 | TiétdienbéLx W 25X2 m

4.13. Bon loc ap lwc
4.13.1. Nhiém vu

Nudc sau lang con céac can lo Iing, d€ loai bd hoan toan luong can con lai nay va
dam bao dau ra c6 chat lugng nudc 6n dinh thi bon loc dugc thiét ké dé loai bé gan nhu

hoan toan chung.
4.13.2. Tinh toan

Bang 4.13: Quy cach bon loc ap luc

STT | Tén chi tiét Gia tri tinh toan | Gia tri thue té | Pon vi
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1 | Puong kinh bon 1.6 m
2 | Chiéu cao day 0.25 m
3 | Chiéu cao 16p séi 0.3 m
4 | Chiéu cao cét thach anh 0.6 m
5 Chiéu cao than hoat tinh 04 m
6 Chiéu cao gian nd 0.75 m
7 Chiéu cao bao vé 0.3 m
8 Chiéu cao téng cot loc 2.6 m
9 S6 luong don nguyén 3

10 | Téc do loc 12 m/s

4.14. Bé khir triung
4.14.1. Nhiém vu

Nudc thai sau khi xtr 1y ¢6 ham luong coliform rat 16n, tiém an nhiéu nguy hai cho
mdi truong. Dong thoi cong nghé nay tiép tuc xtr Iy dé tai sir dung mot phan nén can xir
ly triét dé coliform nhung khong dugc dé du ham luong héa chat khir tring, gdy anh
hudng dén ngudi sir dung.

4.14.2. Tinh toan

Bing 4.14: Quy cach bé khir trung

STT Tén chi tiét Gi4 tri tinh toan | Gia tri thuc té | Pon vi
1 | Thé tich bé 15 m?3
2 | Thoi gian tiép xtc 0.3 gid
3 Chiéu cao hitu ich 3 m
4 | Chiéu cao bao vé 0.5 m
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) S6 ngin 5

6 | Kich thuéc mdi ngin 1x1 m

Nuéc sau bé khir trung 30% s¢€ tu ra nguén véi chat lugng nudce thai dat loai A, 70%

con lai v6i luu lwong 14 0.7 x 50= 35 m/h sé tiép tuc duoc xu 1y dé tai sir dung.
4.15. Bé nén bun
4.15.1. Nhiém vu

Bun thu duoc tir cac bé léng duoc tap trung tai day va dugc nén béng trong luc nham

giam thé tich bun. Nudc con sau bé nén bun s& duge bom lai dé diéu hoa dé tai xu ly.
4.15.2. Tinh toan

Bang 4.15: Quy cach bé nén bun

STT | Tén chi tiét Gia tri tinh toan | Gia tri thue té | Pon vi
1 Chiéu cao ling 2.2 m
2 Chiéu cao nén bun 2.3 m
3 Chiéu cao ngin dit bom 0.5 m
4 Chiéu cao bao vé 0.5 m
5 Chiéu cao tong cong 5.5 m
6 | Tiét dién day lon 4 x4 m
7 | Tiét dién day nho 1x1 m

4.16. M4y ép bun
4.16.1. Nhiém vu

Sau qua trinh lang thi lugng bun sinh ra do qua trinh xur 1y sinh hoc va héa 1y c¢6 do
co dic thap, sau khi bé nén bun giam d6 am caa bun thi can dugce nén ép béi may ép bun

dé thanh dang ran dé dé dang xir 1y chon lap.
4.16.2. Tinh toan

Luu luong bun dén may ép dai 32.32m%h
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Chon may ép bun bang tai CHISHUN NBD-H200 c6:

Do dai bang tai: 2000mm
Luu lugng: 24 - 40 m¥/h

Luong bun khé: 360 — 600 kg/h

Téc d6 bang tai: 2 — 8 m/min

Hinh 4.3: Catalogue may ép bun

4.17. Bé trung gian

4.17.1. Nhiém vu

Sau bé khir trung, 70% lugng nudc dugce tiép tuc xu ly dé tai sir dung. Trudce khi qua

mang loc thi nudc thai cin dam bao do cimg khong lam anh huéng dén mang, bé trung

gian cd lép dat thiét bi do do cung, dugc cham hoa chét khur ciing cung voi may khé'iy

tron dé dam bao an toan cho cac thiét bi sau.

4.17.2. Tinh toan

Bang 4.16: Quy cach bé trung gian

STT | Tén chi tiét Gia tri tinh toan | Gia tri thuc t¢ | Pon vi
1 | Thé tich bé 35 m?
2 Thoi gian luu 1 gio
3 Chiéu cao hitu ich 5 m
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4 | Chiéu cao bao vé 0.5 m

) Chiéu cao tong 9.5 m

6 | Tiétdiénbé Lx W 35x%2 m

4.18. Mang loc MF
4.18.1. Nhiém vu

Nuée thai trude khi qua mang loc RO can tién xir Iy bang cong nghé MF nham loai
b6 cac thanh phan cé kich thudc trén 5 micromet dé khong lam anh huéng dén mang
loc RO phia sau.

4.18.2. Tinh toan
Gia thiét 80% luu luong qua mang loc MF.
Luu luong qua mang can thiét:

Qur = 80% X 70% X Qrp = 0.8 X 0.7 X 1210 = 677.6m3/ngay = 282331/h
Chon thiét bi loc SEPRODYN Tubular Modules SE 220 TP IN véi thong )
Dién tich bé mit mang: 16 m?.

Chét liéu vo: Polypropylene

Chiéu dai thiét bi: 3.1 m.

S6 luong 16i: 336

Tbc do dong: 30 000 V/h.

Cén 2 thiét bi nhu trén dé luan phién hoat dong va rtra nguoc.

SEPRODYN® Tubular Modules

Module Type SE020 TP 1N SEO0S0 TP 1M SE150 TP 1IN SE150TP 1L SE220TP 1L
Membrane surface in m“'é 0.01 1.0 4.0 8.0 16.0

Shell material Polypropylene Polypropylene Palypropylene Polypropylene Palypropylene
Module length in m . 0.75 ' 1.40 1.65 3.00 3.10
Number of tubes 1 46 174 174 336
Crossflow for 1m/sec? 71 lih 3200 Ith 12300 Ith 12300 /h 30 000 V/h

Note: {1) Based an inner diameter // {2) Recommended flow velocity: 2-3 mfsec

Hinh 4.4: Catalogue thiét bi loc MF
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4.19. Mang loc RO
4.19.1. Nhiém vu

Pé duoc tai str dung nudc thai duoc di qua mang loc RO nhd qua trinh thim thau
nguoc nham loai phan tir 16n, tach ly cac ion dudi dang mubi khoang hoa tan bang cach

dung ap luc ctia bom day nudc qua mang ban tham.
4.19.2. Tinh toan
Chon thiét bi loc CSM BWM RE16040-BE v¢i thong s:
Luu luong loc: Qi = 155m3/ngay.
Loai bé mudi 99.7%
Dién tich hiéu qua: S = 148.6 m?
Kich thuéc thiét bi:
- Buong kinh 400mm
- Chiéu dai 1016mm
Tbc d6 nuwdc qua mang:

Q. 155

- _0.0435m/h = 0.012
1T T 24 % 1486 m/ mm/s

Gia thiét 80% luu lugng can xur 1y qua mang:
Qro = 80%Q,r = 0.8 X 677.6 = 542m3/ngay
S thiét bi can dung:

542
n= QQ—RlO =g = 3.5 don nguyén

Can 4 thiét bi hoat dong lién tuc va 1 thiét bi dé thay thé khi rira nguoc.

Chon 5 bom cao ap RO — canh kép RICON c6 cot 4p 70m, luu lugng 1001/phit.
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Performance Effective Dimension

Model Name Permeate Flow rate Salt Rejection Area Dia Length
GPD (m7day) % ft(m) Inch (mm) Inch (mm)

RE16040-BE 41,000 (155.0) 99.7 1600 (148.6) 16 (400) 40 (1016)
REB040-BE™ 10,500 (39.7) 99.7 400 (37.2) 8.0 (203) 40 (1016)
RE8040-BE440 11,500 (43.5) 99.7 440 (40.9) 8.0 (203) 40 (1016)
RE8040-BM 9,500 (36.0) 99.7 365 (33.9) 8.0 (203) 40 (1016)
RE8040- b'\ 6,000 (22.7) 99.75 380 (35.3) 8.0 (203) 40 (1016)
RE4040-BE 2,400 (9.1) 99.7 85 (7.9) 4.0 (102) 40 (1016)
RE4040-BN 2,000 (7.6) 99.7 75 (7.0) 4.0(102) 40 (1016)

RE4021-BE 1,000 (3.8) 99.7 35 (3.3) 4.0 (102) 21 (533)

Hinh 4.5: Catalogue thiét bi loc RO
4.20. Khai toan kinh phi
4.20.1. Chi phi cac hang muc xay dung
Chi phi bé tong cbt thép xay dung véi thé tich cac bé quy doi: 5,000,000VND/m?.
Chi phi xay dung nha mai ton, khong vach: 1,500,000VND/m?.

Chi phi xiy dung nha cip 4, tru bé tong cot thép, tuong gach, mai ton:
3,000,000VND/m?.

Béang 4.17: Khai toan chi phi xay dung cac hang muc

Pon gia . 5
A Pon | Gia So Thanh tién
STT Tén hang muc vi tri (VN‘},)i;d(m i (VND)

Quy hoach mat biang
va gia c6 nén méng

1 | -Pao mit bang ho: m? 600 600,000 1 360,000,000
30m x 20m x 4m
-Dung coc, do bé tong.

Hb thu gom
2.6m X 2m X 5m

-Vat liéu bé tong cot
thép, day bé day
2 | 350mm, thanh bé day | m® 13 | 5,000,000 1 65,000,000
300mm.

-Son chbéng tham bén
trong, bén ngoai son
nudc.

3 | Bé diéu hoa m3 96 | 5,000,000 1 480,000,000
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12m x 8m x 5.5m

Vit liéu, son nhu trén.

Bé ling so bd
3.2m x 3.2m X 5m

Vit liéu, son nhu trén.

20

5,000,000

100,000,000

Bé trung hoa
3m X 2.5m X 5.5m

Vit liéu, son nhu trén.

22

5,000,000

110,000,000

Bé UASB
8m x 7m x 5.5m

Vit liéu, son nhu trén.

98

5,000,000

490,000,000

Bé Aerotank
10m x 5m x 5.5m

Vit liéu, son nhu trén.

95

5,000,000

475,000,000

Bé lang sinh hoc
6.5m X 6.5m X 5.5m

Vat li€u, son nhu trén.

58

5,000,000

290,000,000

Bé tron
Imx1Imx1.5m

Vat li€u, son nhu trén.

1.3

5,000,000

6,500,000

10

Bé tao bong
3m x 3m X 3.5m

Vat li€u, son nhu trén.

13

5,000,000

65,000,000

11

Bé lang hoa ly
5m x 5m x 5m

Vat liéu, son nhu trén.

34

5,000,000

170,000,000

12

Bé trung gian
2.5m X 2m X 5.5m

Vat liéu, son nhu trén.

14

5,000,000

70,000,000

13

Bé khir trung
5mx 1m x 3.5m

Vat liéu, son nhu trén.

12

5,000,000

60,000,000

14

Bé nén bun
4m X 4m x 5.5m

Vat liéu, son nhu trén.

35

5,000,000

175,000,000

15

Khu chira hoa chit
10m x 6m x 3m
-Khung thép, mai ton.

60

1,500,000

90,000,000
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-Cot chong bang sat
tron D60.

-Xa gb thép hop

25 x50 x 1.2mm

Nha diéu hanh
5mx4mx 3m
- Moéng, tru bé tong cdt

16 | thép m? 20 | 3,000,000 1 60,000,000
- Tuong xay gach ong,
trat vira, son nuoc.
- San bp gach hoa.
TONG CONG 3,066,500,000
4.20.2. Chi phi thiét bi cho tirng hang muc
Béng 4.18: Chi phi thiét bj
STT Tén thiét bi Xult xir lwi,‘?lg ?{',';g){‘ T'}i,‘;‘};é“
H6 thu gom
1 Song chén rac VN 1 500,000 500,000
Mdéy bom chim
2 Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
3 Phao VN 1 200,000 200,000
Thap gidi nhiét
1 Thap giai nhiét bai Loan 6 70,000,000 | 420,000,000
Bé dicu hoa
1 Tohi?;zé}e‘flié‘héloo o | NhatBan | 2 | 121,411,000 242,822,000
2 Dia thoi khi buc 100 300,000 30,000,000
JAEGER ’ B
May bom chim
3 Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
Phao VN 1 200,000 200,000
B¢ ling so b
1 May bom bun VN 1 22,000,000 | 22,000,000
Bé trung hoa
1 May khudy chim Nhat Ban 1 30,000,000 | 30,000,000
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Tsurumi MR-0.4-4D
Maéy bom chim
Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
Bom dinh luong hoa
chét USA 1 7,000,000 7,000,000
Bluewhtie C600-P
Thung dl'“a%g()}’oa chat VN 1 | 2,000,000 | 2,000,000
May khudy hoa chat VN 1 8,000,000 8,000,000
Bé Aerotank
Tohiﬁq};g:l“i;h}é lop | NhitBan | 2 | 98,411,000 | 196,822,000
D;aA;hglEihl P 121 | 300,000 | 36,300,000
Bé lang sinh hoc
May bom bun VN 2 22,000,000 | 44,000,000
Cum bé keo tu tao bong
May khudy VN 3 8,000,000 | 24,000,000
Bom dinh llu’(_)rng hoa
chat USA 2 7,000,000 | 14,000,000
Bluewhtie C600-P
Thung dung héa chét VN 2,000,000 4,000,000
May khudy hoa chét VN 8,000,000 | 16,000,000
B¢ ling hoa ly
May bom bun VN 1 | 22,0000,000 | 22,000,000
Bé trung gian
Méy bom chim
Grundfos VN 1 18,000,000 | 18,000,000
DPK.15.80.30.5.0D
Bon loc ap luc
Bom rira nguoc VN 1 16,000,000 | 16,000,000
Bdn loc VN 100,000,000 | 300,000,000
Vit lidu loc VN 10,000,000 | 10,000,000
gzﬁﬁzl‘; VN 210 20,000 4,200,000

Bé khir tring
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Bom dinh luong hoa
1 chat USA 1 7,000,000 7,000,000
Bluewhtie C600-P
2 Thung dung hoa chat VN 2,000,000 2,000,000
3 May khudy hoa chat VN 8,000,000 8,000,000
Bé nén bun
1 M4y bom bun VN 1 22,000,000 | 22,000,000
May ép bun
1 May ép bun VN 1 | 250,000,000 | 250,000,000
Bom dinh luong hoa
2 chat USA 1 7,000,000 7,000,000
Bluewhtie C600-P
Bé trung gian
Méy bom chim
1 Grundfos VN 2 18,000,000 | 36,000,000
DPK.15.80.30.5.0D
2 May khudy chim VN 1 8,000,000 8,000,000
Thiét bi loc MF
1 Thiét bi loc Pic 2 | 200,000,000 | 400,000,000
Thiét bi loc RO
Thiét bi loc Pirc 5 | 500,000,000 | 2,500,000,000
Bom 4p cao USA 5 | 20,000,000 | 100,000,000
Chi phi khac
1 DPuong éng cong nghé VN 400,000,000 | 400,000,000
2 Lan can an toan VN 50,000,000 50,000,000
3 Hé théng dién VN 300,000,000 | 300,000,000
g4 | Chiphi ng?t‘ cong lap 700,000,000 | 700,000,000
5 Bun vi sinh VN 80,000,000 | 80,000,000
6 Phénng;}i‘éﬁé&;wc’ 10,000,000 | 10,000,000
TONG CONG 6,449,044,000

Téng chi phi dau tu xay dung tram xir Iy nudc thai trude thué theo phuong an 1:
= Chi phi xay dung + chi phi thiét bi (g6m cac chi phi khac)
= 3,066,500,000 + 6,449,044,000 = 9,515,544,000VND
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4.20.3. Chi phi van hanh

4.20.3.1. Chi phi héa chit van hanh

Bang 4.19: Chi phi héa chit

STT| Héa chit Nggg Liduding | Don gié Thi,';‘;‘e“
Héa chit xir Iy nwée (1210m°/ngay)
1 | Amoni Hydroxit | 25% 0.11/m?3 4,000VND/1 484,000
2 PAC 31% 90kg/ngay | 7,000VND/kg 630,000
3 CMX-01 100% 97kg/nay | 30,000VND/kg 2,910,000
3 Polymer anion 100% | 20kg/ngay | 53,000VND/kg 1,060,000
4 Chlorine 70% | 12.1kg/ngay | 35,000VND/kg 423,500
5 H2SO4 32% 10.11/ngay | 3.000VND/I 30,300
6 NaOH 99% 0.2kg/ngay | 16.000VND/kg 8,000
Héa chét xir 1y bun (32.32m°/ngay)
1 Polymer cation | 100% | 0.005kg/m?® | 74,000VND/kg 12,000
TONG CONG 5,557,800
4.20.3.2. Chi phi dién nang van hanh
Béng 4.20: Chi phi dién ning
STT| Tenthiétnj | 2°" | SO Css:tg Thﬁlftlan e
. Vi | luong kW dong/ngay thu/ngay
Méy bom chim
1 Grundfos cai 11 3 24 648
DPK.15.80.30.5.0D
2 Thap giai nhiét cai 4 2.208 24 318
May thoi khi
3 Tohin model Cai 4 26 24 2496
iBK100S
4 May bom bun Cai 5 0.9 24 108
May khudy chim
5 Tsurumi MR-0.4- | Cai 5 0.25 24 30
4D
Bom dinh lugng
6 hoa chat Cai 5 0.1 24 12
Bluewhtie C600-P
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g | Maykhuayhoa |z | g 0.75 1 4
chat
9 Bom rtra nguoc Cai 3 1.2 1.2
10 May ép bun Cai 1 1.5 1.5
11 Bom rtra bang ép | Cai 1 0.2 0.2
p | Hethongdien | 0| g 0.2 12 14
chiu sang
TONG CONG 3152.9
CHI PHI PIEN NANG
PON GIA PIEN (VND/KWH) 1537
THANH TIEN (VND) 5,806,000
4.20.3. Chi phi nuéc cip
Bang 4.21: Chi phi nuéc cap
STT Muc dichsic | Pon| So Pon gia | Thanh tién
dung vi | lwgng | (VND/m®) (VND)
Pha héa chit m3 5 66,785
) 13,357
Nuéc sinh hoat m?3 2 26,714
TONG CONG 93,500

Khi hoat dong Cong ty tai st dung nude nén chi phi nudce cip bang 0.

4.20.4. Chi phi nhan cong van hanh

Béang 4.22: Chi phi nhan cong

Téng chi phi van hanh hang ngay = Chi phi héa chat + chi phi dién nang + chi phi

A A So So ca Lwon
STT Nhan cong lwgng | lam (VND/thgng)
Cong nhan k¥ thuat 4 3 8,000,000
K§ su méi truong 1 1 10,000,000
TONG CONG 82,000,000
CHI PHi NHAN CONG MOQT NGAY 2,733,000

nhan cong

5,557,800 + 5,806,000 + 2,733,000 = 14,095,800 VND

Chi phi cho 1m?® nudc thai:

14,095,800/1000 = 14,100 VND/m®
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CHUONG 5: PANH GIA CAC PHUONG AN

Qua viéc tinh todn 2 phuong an cong nghé da dé xuat ta dua ra duoc sy khac nhau

nham lya chon phuong an t8i wu nhat dé thuc hién:

Bang 5.1: So sanh tiéu chi lya chon

TIEU CHI PHUONG AN 1 PHUONG AN 2
Sir dung cong nghé sinh hoc | Str dung cong nghé xir 1y truyén
hiéu khi MBBR vé&i gia thé | thong: UASB va Aerotank
BioChip
- Cong nghé méi thich hop voi | - Cong nghé don gian, dé thuc
moi tai trong hién.
- Tiét kiém dién tich xay dung | - Bun luon duy tri ¢ dang tré
Ky thuat -Duy tri nong d6 bun 16n, | - Kiém soat d& dang luong bun
khong can tudn hoan bun trong bé nhd bun tuin hoan
- D& dang ting tai trong bé
theo luong gid thé
- Tong chi phi dau tu xay - Tong chi phi du tu xay
dung trude thué 1a: dung trude thué la:
8,806,544,000VND 9,515,544,000VND
Kinh té - Chi phi van hanh mdi ngay: - Chi phi van hanh mdi ngay:
13,545,800 VND 14,095,800 VND
- Yéu cau mit bang xay dyng | - Yéu cdu mit bang xay dung
tram x1r Iy khoang 600m? tram xir Iy khoang 750m?

K¢ét ludn: Xét vé hiéu qua xir 1y thi 2 phuong an gan nhu ¢6 hiéu qua nhu nhau, tuy
nhién xét vé tinh kinh té phuong an 1 nhiéu uu diém hon. Dién tich s dung dé xay dung
phuong an 1 it hon khoang 150m?, chi phi cho xay dung va thiét bi ciing it hon khoang
700 triéu VND. Chi phi cho van hanh ciia phuong 4n 2 cao hon phuong an 1 dén gan
500,000 VNB/ngay nén diy ciing 1a mot 1y do dé tiét kiém chi phi cho nha dau tu.
Phuong 4n 1 14 phuong 4n voi cong nghé dé dang ting tai trong xir Iy c6 thé dé dang

nang tai khi can thiét ciing 1a uu diém dé phuong an 1 t6i wu hon trong mat nha dau tu.
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Sau qua trinh tham dinh cac phuong an quyét dinh chon phuong an 1 dé thuc hién

va trién khai bang v€ chi tiét
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KET LUAN VA KIEN NGHI
Két luin

Vi viéc thu thap s6 lidu vé thanh phan va tinh chéat dic trung cta nudc thai dét
nhudm, dua vao cong nghé xur Iy nudce thai hién nay da dua ra dugc cong nghé xur ly.
Tir viée tinh toan thiét ké ciing nhu khai toan kinh phi hai phwong an da Iya chon duoc
cong nghé tdi wu hon dé thuc hién vé thiét ké.

Cong nghé c6 két hop xur Iy nude cap cho cong nghiép cho hé théng xir 1y, day 1a
tiéu chudn ma cac nha dau tu nudc ngoai ludn dé cao khi dau tu vao cac nha may dét
nhudm & nuée ta. Viéc két hop ndy ton chi phi rat cao nén chi thuong duoc str dung véi

cac cong trinh hop tac vdi cac nha dau tu 16n c6 yéu cau cao vé mdi truong.

Nudc thai dét nhudém cé nhiéu phuong phap xir Iy tuy nhién mdi phuong phap déu
c6 nhitng nét riéng ma khi di vao chi tiét thi méi co6 thé so sanh chinh xac dugc chung.
Vi cong nghé va ban v& dé xuit s& 1a phuong phap tiét kiém ciing dong thoi dam bao
hi€u qua xtr 1y.

Kién nghi

Qua trinh chon cong nghé nén dugc thuc hién dua trén cac thong s6 thiét ké chon ra
tir qué trinh thuc nghiém trén mé hinh dé cho ra cac thong sé thiét chinh xac, dam bao
hiéu qua, tiét kiém, ting tinh chic chin cua cong nghé.

Trong giai doan dau van hanh, hé théng chua 6n dinh cling nhu su khong on dinh
ctia nudc thai so véi thiét ké can thuong xuyén quan sat nham can chinh céc thiét bi,
luong hoa chat cho pht hop véi thuc té nudc thai.

Hé thong vi sinh trong bé MBBR kha lau dé phat trién dén murc 6n dinh, céc thiét bi
may moéc diéu khién phirc tap nén can doi ngii ki su van hanh c¢6 kinh nghiém ciing nhu

linh hoat xir 1y khi ¢6 nhitng su c¢b bat thudng.
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