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LOI CAM ON

Dé hoan thanh tét khoa luan tét nghiép mot cach hoan chinh bén canh su nd
lyc cua cb gang caa ban than con co sy huéng dan nhiét tinh cua quy Thay C8,
cling nhu sy dong Vvién cua gia dinh va ban bé trong suét thoi gian hoc tap va

nghién ctu dé tai.

T6i xin chan thanh bay to long biét on dén ThS. Nguyén Thi cim Thu, nguoi

da hét long gitp d& va tao moi diéu kién tot nhat cho tdi hoan thanh khoa luan nay.

T6i xin chan thanh cam on dén toan thé quy thay co trong khoa Mai trudng —
Truong Pai hoc Dan 1ap Hai Phong da ludn gilp d& cling nhu tao moi diéu kién
thuan lgi nhat trong sudt qué trinh hoc tap va nghién ctu va s& 1a hanh trang gidp

t0i vitng budc trong tuong lai.

Cudi cling t6i xin gui loi cam on sau sic téi gia dinh, ban bé nhitng nguoi

lubn kip thoi dong vién va gitp do toi vuot qua nhimg kho khin trong cudc séng.
MGt 1an nita tdi xin chan trong cam on!
Hai phong, ngay 01 thang 09 nam 2017
Sinh vién

Phgm Thuy Tién
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MO DAU
Moi truong 1a mot trong nhitng van dé ma hau hét cac quéc gia déu quan
tam. Trong nhiéu thap nién qua tinh trang & nhiém méi truong, dic biét 6 nhidm
moi trudng nudc ngay cang tro nén nghiém trong, nguyén nhan do sy phat thai
bira bai cac chat 6 nhiém vao méi trudng ma khong qua xt 1y, gay nén hau qua

nghiém trong tac hai dén doi sdng toan cau.

Pé phat trién ma khong 1am suy thoai moi truong thi viéc dau tu xay dung
hé thong xtr Iy nude thai pht hop 1a viéc 1am can thiét. Hién nay, tai cac do thi
I6n, rat nhiéu chung cu duoc Xay dung nhung hé thong xt Iy nudce thai sinh hoat
con nhiéu yéu kém. Do d6 viéc dau tu xay dung tram xir 1y nudc thai cho cac
khu dan cu trudc khi xa ra kénh rach thoat nugc tu nhién 1a mot yéu cau cap
thiét, nham muc tiéu phét trién bén vitg méi truong bao vé sic khoe cong dong.

Chinh vi vay “Thiét ké hé thong xir Iy nwéc thai sinh hoat cho khu
chung cw dinh mic sit dung nwéc 1a 100m*/ngaydém” 14 viéc 1am can thiét,

dap (ng doi hoi cua thyc tién, gép phan bao vé méi truong.

Sinh vién: Pham Thuay Tién - MT1701 1
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CHUONG I
TONG QUAN VE NUOC THAI SINH HOAT

1.1. Khéi niém nwdéc thai sinh hoat [4,5]

Theo Quy Chuan Viét Nam QCVN 14:2008/BTNMT: Nudc thai sinh
hoat 1a nudc thai caa hoat dong sinh hoat tir cac khu dan cu, khu vuc hoat dong
thuong mai, khu vuc cong sé, truong hoc va cac co so twong tu khac.

Nudc thai sinh hoat gom 2 loai:

— Nudc den: nudc thai c6 dd nhidm ban rat cao do chat bai tiét caa con
nguoi tir nha vé sinh, thuong duoc xir 1y so bo qua bé ty hoai. Tuy nhién, hau
nhu chét lugng dau ra sau bé ty hoai van chua dat tiéu chuan, nhung nho bé tu
hoai ma mot lugng 16n cac chat 6 nhiém dugc xir 1y.

— Nudc xam: Nudc thai c6 d6 6 nhiém ban thip hon so voi nude den,
phat sinh tir c4c hoat dong tai nha bép, tim, giat, vé sinh san nha... Nuéc xam
hau nhu chua dugc xir Iy ma thai thang ra ngoai méi truong.

1.2. Lwu lwgng nwéc thai sinh hoat [8,10]

Nudc thai sinh hoat thuong chiém tir 65% dén 90% luong nudce cap di qua
dong ho cac ho dan, co quan, truong hoc, khu thuong mai...(65% ap dung cho
noi kho nong, nudc cap dung cho ca viéc tudi cay co).

Luong phét sinh nudc thai sinh hoat rat 16n, tiy thudc vao mac thu nhap,
th6i quen ciia nguoi dan va diéu kién khi hau ma c6 luong nudc thai phét sinh
khac nhau.

1.3. T&c hai ciia nwéc thai sinh hoat dén maéi truwong [8]

Téc hai dén moi truong cua nudc thai do cac thanh phan 6 nhidm ton tai
trong nudc thai gay ra.

+ COD, BOD: gay thiéu hut oxi cua ngudn tiép nhan dan dén anh huong
dén hé sinh thai moi truong nuéc, néu 6 nhiém qua mac diéu kién yém khi co
thé hinh thanh. Trong qué trinh phan huy yém khi s& sinh ra cac san pham H,S;

NH3; CHy... 1am cho nudc ¢6 mui héi, giam pH cta méi truong.

Sinh vién: Pham Thuay Tién - MT1701 2
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+ SS: lang dong ngudn tiép nhan gay diéu kién yém khi.

+ Vi tring gay bénh: gay ra c4c bénh lan truyén bang dudng nudc nhu
tiéu chay, ngo doc thuc an...

+ Ham luong N, P: néu ndng d6 trong nudc qué cao dan dén hién tuong
phu dudng ( sy phat trién bung phét cua cac loai tao 1am ndng d6 oxi trong nudc
thap 1am céc sinh vat trong nuéc khdng thé sinh ton).

+ Dau m&: gy mui va ngin can su khuéch tan oxi trén bé mat.

+ Mau nudc: gay mat my quan.

1.4. CA&c chi tiéu danh gia chit lwong nwéc thai sinh hoat [3,9]
1. Tong chat ran (TS)

Tong cac chat ran co thé chia ra lam hai thanh phan: Chat ran lo ling (co
thé loc duoc, TSS) va chét ran hoa tan (khdng loc duoc, TDS)

Tong cac chat ran (Total solid, TS) trong nudc thai la phan con lai sau khi
d3 cho nudc thai bay hoi hoan toan & nhiét do tir 103 — 105°C. Céc chét bay hoi
& nhiét do nay khong duogc coi 1a chat ran. Tong cc chat ran duoc biéu thi bang
don vi mg/l. Trong nudc thai sinh hoat cd khoang 40 — 65% chat ran nam &
trang thai lo lung.

2. Mui

Viéc xac dinh mui cia nudc thai ngay cang tré nén quan trong. Mui cua
nudc thai con maéi thuong khéng gay ra cadc cam giac kho chiu, nhung mot loat
cac hop chat gay mui kho chiu sé téa ra trude khi nuéc thai bi phan hay sinh hoc
dudi cac diéu kién yém khi, hop chat gdy mui dic trung nhat 1a hydrosulfua
(H,S — mi tring théi), hop chat khéac, chang han nhu: Indol, skatol, cadaverin. ..
duoc tao dudi cac diéu kieén yém khi c6 thé gay ra nhitng mui khé chiu hon H,S.

3. D6 mau

P6 mau cua nudc thai 1a do chat man, cac chat hoa tan, chat dang keo
hoac do thyuc vat thdi rira, sy c6 mat cua mot sé ion kim loai (Fe, Mn), tao, than
bun... N6 c6 thé 1am can tré kha nang khuéch tan cua 4nh sang vao ngudn nuéc

gay anh huong dén kha ning quang hop cua hé thay sinh thuc vat. D6 mau con

Sinh vién: Pham Thuay Tién - MT1701 3
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lam mét vé my quan cua ngudn nudc nén rat dé bi su phan ¢ng caa cong dong
lan can.
4. Do duc

D6 duc cua nude thai 1a do cac chat lo litng va céc chat dang keo chira

trong nudc thai tao nén. Pon vi do d6 duc thdng dung la NTU.
5. Nhiét do

Nhiét d6 cta nudc thai thuong cao hon so vai nhiét d6 cia nude cép do
viéc xa ra cac dong nudc néng hoic am tir cac hoat dong sinh hoat, thuong
Mai... va nhiét 46 cua nudc thai thuong tip hon nhiét d6 khong khi. Nhiét do
cua nudc thai 1& mét trong nhitng thdng sé quan trong bgi vi phan 1én cac so db
xt 1y nudc déu tng dung qué trinh xt ly sinh hoc ma qua trinh d6 thuong anh
huong manh bai nhiét do. Nhiét do cua nudc thai anh huong dén doi séng thay
sinh vat, su hoa tan oxy trong nudc.

6. pH

pH cta nudc thia cO mot v nghia quan trong trong qué trinh xur ly. Céc
cong trinh xt 1y nuéc thai 4p dung cac qua trinh sinh hoc lam viéc tét khi pH
nam trong gigi han tir 7 — 7,6. Nhu chiing ta di biét moi truong thuan loi nhat dé
vi khuan phét trién 12 méi truong ¢6 pH tir 7 — 8. Cac nhom vi khuan khac nhau
c6 giéi han pH hoat dong khéac nhau. Ngoai ra pH con anh huong dén qua trinh
tao bdng can cua cac bé lang bang cach tao bong cian bang phén nhom. Nudc
thai sinh hoat c6 pH dao dong trong khoang 6,9 — 7,8.

7. Nhu cau oxy sinh héa (Bioceical Oxygen Demand, BOD)

Nhu cau oxy sinh hoa la luong oxy can thiét dé vi sinh vat oxy hoa cac
chat hitu co trong mot khoang thoi gian xac dinh va dugc ky hiéu bang BOD,
véi don vi tinh 1a mg/I. chi tiéu BOD phan anh mutc ¢ 6 nhiém hitu co ctia nuéc
thai , gia tri BOD cang Ion thi nudc thai bi 6 nhiém cang cao. Boi voi nudc thai
sinh hoat thi gi4 tri nay thuong dao dong trong khoang 100 — 350 mg/I.

Thoi gian can thiét dé cc vi sinh vat oxy héa hoan toan cac chét hitu co co
thé kéo dai dén vai chuc ngay tly thudc vao tinh chat cia nudc thai, nhiét 6 va kha

ning phan hiy c4c chat hitu co ctia hé vi sinh vt trong nudc thai. Bé chuan hda

Sinh vién: Pham Thuay Tién - MT1701 4
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c4c so liéu nguoi ta thuong béo céo két qua dudi dang BODs (BOD trong 5 ngay &
20°C). Miirc d6 oxy héa cac chat hitu co khong déu theo thoi gian.

Thoi gian dau, qua trinh oxy héa xay ra véi cudng d6 manh hon va sau do
giam dan.

8. Nhu cau oxy hoa (Chemical Oxygen Demand, COD)

COD 1a luong oxy can thiét dé oxy hoa chét hitu co thanh CO, va H,0
duéi tac dung caa céc chat oxy hda manh, véi don vi tinh 12 mg/l. Chi tieu COD
duoc dung dé xac dinh ham luong chat hiru co ¢6 trong nudce thai sinh hoat va
nudc thai cong nghiép, gia tri COD trong nudc thai sinh hoat thuong dao dong
trong khoang 210 — 740 mg/I.

9. Oxy hoa tan (Dissolved oxygen, DO)

Oxy hoa tan (DO) la mot trong nhirng chi tiéu quan trong trong qué trinh
xu ly sinh hoc hiéu khi, don vi tinh 12 mg/l. lugng oxy hoa tan trong nuéc thai
ban dau dan vao tram xu 1y thuong bang khong hoic rat nho. Trong khi do, doi
Vvéi cac cong trinh xt 1y sinh hoc hiéu khi thi lwgng oxy hoa tan can thiét khong
nho hon 2mg/1.

10. Chét hoat dong bé mat

Chét hoat dong bé mat 1a nhitng chat hiru co gdm 2 phan: ki nudc va wa
nudc, tao nén su hoa tan cua cac chat do trong dau va trong nudc. Nguon tao ra
cac chat hoat dong bé mat 1 viéc st dung cac chat tay raa trong sinh hoat. sy ¢6
mit ctia chat hoat dong bé mat trong nudc thai anh huong dén tat ca cac giai doan
xur ly, cac chat ndy 1am can tré qué trinh 13ng va céc hat lo ling, tao nén hién tuong
sui bot trong cac cong trinh xur ly, kim hdm cac qua trinh xtr ly sinh hoc.

11. Nito

Nito c6 trong nudc thai ¢ dang céc lien két & dang vo co va hitu co. Trong
d6 nudce thai sinh hoat, phan Ion N & dang lien két hiru co 1a cac chat c6 ngon
goc protit, thuc pham du thira. Nito trong céac lien két vo co gom cac dang khir
nhu NH,", NH; va cac dang oxy hoa: NO, va NO3". Tuy nhién trong nuéc thai
chua xt Iy, vé nguyén tac thuong khdng c6 NO, va NO;.

Sinh vién: Pham Thuay Tién - MT1701 5
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12. Photpho

Photpho 1a mot chat dinh dudng da lwong can thiét dbi voi sy phét trién
cua sinh vat, Photpho va cac hop chat chtra Photpho cd lien quan chat ché dén
hién twong phti dudng ngudn nudc, do sy c6 mat qua nhidu cia cac chat nay
kich thich sy phat trién cua tao va vi khuan lam. Hop chit photphat tim thay
trong nudc thai sinh hoat thuong phét sinh tir: phan bon, chat thai cua ngudi va
dong vat, cac hda chat tay rira va 1am sach.

13. Vi khuan va sinh vat khac

Cac vi sinh vat hién dién trong nudc thai sinh hoat bao gdom céac vi khuan(
Coliform, Streptoccous...), virat, nam, tao (tao luc lam Anabaena,
Microcystisaeruginosa...), dong vat nguyén sinh.

Mtc d6 nhim ban vi sinh vat cta ngudn nude phu thudc nhiéu vao tinh
trang vé sinh trong khu dan cu va nhét 1a c4c bénh vién. Pdi véi nuée thai bénh
vién, bat buoc phai xu Iy cuc bo trude khi xa vao hé thong thoat nudc chung
hoic truée khi xa vao song hd. Ngudn nude bi nhiém ban sinh hoc néu sé lugng
vi khuan gay bénh du cao thi nguén nudc nay ciing khong thé dung cho muc
dich giai tri hay nudi trong thiy san duoc vi nd 1a ky cha trung gian caa céc ky
sinh trung gay bénh.

1.5. Hién trang xir ly nwoc thai sinh hoat tai Viét Nam

Theo Hoi Bao vé Thién nhién va moéi truong Viét Nam (VACNE), nuéc
thai sinh hoat chiém khoang 80% tong sé nudc thai ¢ cac thanh phd, 1a mot
nguyén nhan chinh gay nén tinh trang 6 nhiém nuéc va van dé nay cé xu hudng
ngay cang xau di. Udc tinh, hién chi cd khoang 6% luong nuéc thai d6 thi duoc
xir Iy boi hon 10 nha may xit 1y nudc thai do thi tai Ha Noi, Da Ning, Buén Ma
Thuot, Pa Lat va TP H6 Chi Minh nhu: Nha may xt Iy nuéc thai Yén S¢ Cong
suat 200.000 m*ngay dém, Tram xir 1y nuéc thai H6 Tay Cong suat 22.800
m*/ngay dém. ..

Viéc thu gom va xu 1y nudce thai sinh hoat tap trung dang con gip nhiéu

bat cap va han ché. Cong tac xir 1y nudc thai chua duoc day manh, do nhiéu
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nguyén nhan nhu thiét ké, van hanh, bao dudng, khong c6 kinh phi... ma nhiéu

tram xu ly sau mot thoi gian ngan hoat dong da xudng cap va ngirng hoat dong.

Hé thdng ha tang thoat nudc thai sinh hoat cia cac khu dé thi da xudng
cap, cii nat; cac hé thong thoat nudc thai duoc xay dung tai cac khu d6 thi méi
khong khép ndi duoc voi hé thdng cl, chat lugng xay dung khong dam bao,
nhiéu noi dudng cong d3 giy v, ran nit hoac bi tic nghén gay ra tinh trang Gng
ngap, va nudc thai sinh hoat chua qua xir Iy ngam xudng dat 1am 6 nhiém nguoén
nudc NGAM va ca nudc mat trong khu vuc.

V6i tinh hinh xt 1y nudc thai hién nay da gay ra nhitng anh huong
nghiém trong dén cac ngudn tiép nhan 1a séng, ho... va dbi vai sic khoe con
nguoi. Vi vay, viéc ap dung két hop cac bién phap xir Iy nudc thai phu hop 1a

can thiét nham dam bao bén viing tai nguyén nudéc.
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CHUONG II
CAC PHUONG PHAP XU LY NUOC THAI SINH HOAT

2.1. Phwong phap co hgc

Xt 1y co hoc (hay con goi & xir Iy bac 1) nham muc dich loai bo cac tap
chat khong tan (rac, cat, nhua, dau m&, cin lo litng, cac tap chat néi...) ra khoi
nuéc thai, diéu hoa luu lwong va ndng do cac chat 6 nhidm trong nudc thai. Cac
cong trinh xtr Iy nudce thai bang phuong phap co hoc thong dung gom:

2.1.1. Song chin réac va lugi chin rac [3,8]

a. Song chan réc.

Song chin rac thuong dat trudc hé thdng xir Iy nude thai hodc co thé dat
tai cAC miéng xa trong phan xuong san xuat nham giit lai cac tap chat co kich
thudc 16n nhu: Nhanh cay, gb, 14 cay, giay, nildng, vai vun va céc loai rac khac.
Poéng thoi bao vé cac cdng trinh va thiét bi phia sau nhu bom, tranh ach tac
duong ng, muong dan.

b. Ludi chan réc.

Ludi chan rac dung dé khir cac chat lo ltmg c6 kich thuéc nho, thu hdi cac
thanh phan quy khéng tan hoac khi can phai loai bo rac c6 kich thuéc nho. Kich
thuéc mét ludi tir 0,5 + 1,0 mm.

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

2.1.2. Béliang cat [8,9]

Bé lang cat nham loai bo cét, soi, da dam, cac loai xi khoi nudc thai.

Trong nudéc thai, ban than cat khong doc hai nhung s& anh huong dén kha
nang hoat dong cua cac cong trinh va thiét bi trong hé théng nhu ma sat lam
mon cac thiét bi co khi, 1ang can trong cac kénh hoic 6ng dan, 1am giam thé tich
hitu dung cua cac bé xir 1y va ting tan suat 1am sach céc bé nay.

Bé ling cat thuong dugc dat phia sau song chin rac va trudc bé ling so

cap. Doi khi nguoi ta dit bé lang cat trudc song chan rac, tuy nhién viéc dat sau
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song chan co loi cho viéc quan ly bé lang cat hon. Trong bé lang cét cac thanh
phan can loai bo lang xuéng nho trong lugng ban than caa ching.

Sdn phoi cat

Can xa ra tir bé lang cat con chta nhiéu nuéc nén phai phoi kho ¢ san
phoi cat hodc hd chira cat dat ¢ gan bé lang cat. Xung quanh san phoi cat phai co
bd dap cao 1 — 2m. Kich thudce san phoi cat duge xac dinh véi diéu kién tong
chiéu cao 16p céat h chon bang 3 — Sm/ndm. Cat kho thuong xuyén dugc chuyén
di noi khac.

2.1.3. Bé diéu hoa [9]

Bé diéu hoa duoc dung dé duy tri dong thai va ndng do cac chat 6 nhigm
vao cong trinh, 1am cho cong trinh lam viéc on dinh, khac phuc nhiing sy ¢6 van
hanh do dao dong vé nong d6 va luu luong cua qué trinh xtr 1y nudc thai gay ra
va nang cao hiéu suat cua qua trinh xir ly sinh hoc. Bé diéu hoa cd thé dugc
phan lam ba loai nhu sau:

— Bé diéu hoa luu luong.

— Bé diéu hoa ndng do.

— Bé diéu hoa ca luu luong va nong do.

2.1.4. Bé tach dau mé [9]

Céac cong trinh nay thuong dugc ung dung khi xi 1y nudc thai céng
nghiép nham loai bo cac tap chat c6 khoi lugng riéng nhé hon nuéc. Céc chat
nay sé& bi bit kin 15 hong gitra cac vat liéu loc trong bé sinh hoc...va chung ciing
pha huy cau trdc bun hoat tinh trong bé aeroten, gay kho khan trong qué trinh
Ién men can.

2.1.5. Bé lang [9]

Bé ling tach cac chat khong tan & dang lo limg trong nuéc thai theo
nguyén tac trong luc. Cac bé ling c6 thé bd tri ndi tiép nhau. Qua trinh lang tbt
c6 thé loai bo dén 90 + 95% lwong cin c6 trong nudce thai. Vi vay, day 1a qua
trinh quan trong trong qua trinh xir Iy nudc thai, thuong b tri xir Iy ban dau hay
sau xt ly sinh hoc. Bé ling duoc chia lam ba loai:

— Bé ling ngang
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— B¢ lang dung

— Bé ling li tam
2.1.6. Bé loc [9]

Loc nuéc dugc sir dung dé tach cac hat lo lung nho va cac ci sinh vat
khong loai dugc trong qué trinh lang ra khoi nuéc.

Qua trinh loc: 1a cho nuée di qua 16p vat liéu loc voi mot chiéu day nhét
dinh du dé git lai trén bé mat hoic gitra cac khe ho cua 16p vat lidu loc céc hat
can va VSV trong nudc. Ham luong can trong nudc thai sau khi loc:<3mg/I1.

Phan loai bé loc:

— Phan loai theo toc do loc: bé loc cham c¢é tdc dd loc 0.1 — 0.5m/h, bé
loc cao toc ¢ tdc do loc > 25m/h.

— Phan loai theo ché do dong chay: bé loc trong luc — bé loc ha, khong
ap; bé loc &p luc — Bé loc kin, qua trinh loc xay ra nho &p lee nude phia trén vat
liéu loc.

— Phan loai theo chiéu dong nuéc: bé loc xudi, bé loc nguoc, bé loc 2
chiéu.

— Phan loai theo sb luong vat liéu loc: bé loc 1 16p, bé loc 2 hay nhiéu 16p
vat liéu loc.

2.2. Phwong phap héa ly [3,8]

Trong day chuyén cong nghé xir 1y, cong doan xir Iy thudng dugc ap dung
sau cong doan Xt 1y co hoc. Phuong phap hoa Iy duoc st dung dé loai khoi
nuéc thai cac hat lo ling phan tan, cac chat hiru co va vo co hoa tan, ¢ nhiéu
vu diém nhu:

— Loai dugc céac hop chat hitu co khong bi oxy héa sinh hoc.

— Khéng can theo dbi cac hoat dong cuaa vi sinh vat.

C6 thé thu hoi cac chat khac nhau.

— Hiéu qua xu ly cao va on dinh hon.
Phuwong phdap dong tu va keo tu.
Qua trinh ling chi c6 thé tach duoc cac hat rin huyén phu nhung khong

thé tach dugc cac chat gy nhiém ban & dang keo va hoa tan vi ching la nhiing
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hat rin c6 kich thuéc qua nho. Bé tach cac hat ran c6 hiéu qua bang phuong
phap lang, can tang kich thude thude cua chling nho su tac dong twong hd giita
cac hat phan tan lién két thanh tap hop cac hat, nhim ting téc do lang. Viéc khir
cac hat keo ran bang lang trong luong doi hoi trude hét can trung hoa dién tich
cta ching, sau d6 1a lién két ching véi nhau. Qua trinh trung hoa vé dién tich
duoc goi 1a qua trinh déng tu, con qua trinh tao thanh cac béng I6n hon tir cac
hat nhé goi 1a qua trinh keo tu.

Cac chat keo tu thuong ding 1a cac chat vo co co kha ning lién két cac
hat lo Itrng lai v6i nhau nhu: phén don, phén kép, PAC...

Chét dong tu (FLocculant): 1a lién két cac hat lo ling tich dién lai voi
nhau bang luc twong tac Vandervals.
2.3. Phwong phap xi ly sinh hec

Thuc chat cua phuong phap nay 1a dua vao kha nang song va hoat dong
Clia cac vi sinh dé phan hiay — oxy hda céc chét hitu co ¢ dang keo va hoa tan c6
trong nudc thai. Vi sinh vat st dung cac chét hitu co ¢ trong nudc thai 1am
ngudn dinh dudng nhu: cacbon, nito, photpho, kali,... vi sinh vat sir dung vat
chat nay dé kién tao té bao cling nhu tich lily nang luong cho qué trinh sinh
trudng va phat trién chinh vi vay sinh khdi vi sinh vat khdng ngimg tang 1én.

Cong trinh xt ly sinh hoc thuong dugc dat sau khi nudc thai da duoc xu
1y so bo qua cac cong trinh co hoc, hda hoc, hda ly.
2.3.1. Cong trinh xir ly trong diéu kién ty nhién
2.3.1.1. Canh ddng twéi, canh dong loc

Viéc xur Iy nudc thai bang canh dong tudi, canh dong loc dua trén kha
nang giir CAC can nudc & trén mat dat, nudc thim qua dat nhu di qua loc. nho ¢6
oxy trong 16 hdng va mao quan cua Iop dat, cac VSV hiéu khi hoat dong phan
hity cac chat hiru co nhiém ban, cang xudng sau luong oxy cang it di va qua
trinh oxy hoa cac chat hiru co giam dan. Qua trinh oxy héa nudc thai chi xay ra
& 16p nuwdc mat sau 1,5m. Canh dong tudi va canh dong loc 1a nhitng manh dat
duoc san phang hay tao doc khéng déng ké va duoc ngin cach tao thanh cac 6

bang cac b dat.
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2.3.1.2. H sinh hec

Phuong phap nay ciing khong yéu cau ki thuat cao, von dau tu it, chi phi
Pay 1a phuong phap xir Iy don gian nhat va da dugc 4p dung tir xwa. hoat dong
thap, quan 1y don gian va hiéu qua ciing kha cao. Quy trinh duoc tom tit nhu
sau:

Nudc thai — loai bo rac, cat, soi...— Cac ao hd 6n dinh — Nudc da xir ly.

a. Ho hiéu khi.

Ao néng 0,3 — 0,5 m ¢ qua trinh oxy hda cac chat ban hiru co chi yéu
nho céc vi sinh vat. Gom 2 loai: Hb 1am thoang tu nhién va hd 1am thoang nhan
tao.

b. Hb ky khi.

Ao ki khi 12 loai ao sau, it hoic khong c6 diéu kién hiéu khi. Cac vi sinh
vat ki khi hoat dong song khong can oxy cua khong khi. Ching sir dung oxy tir
cac hop chat nhu nitrat, sulfat... Dé oxy hda cac chat hiru co va cac loai ruou va
khi CH4, H,S, COs,... va khi va nugc. Chiéu sau caa hb khé Ion khoang 2 — 6m.

c. Ho tuy nghi.

La su két hop hai qué trinh song song: phan huy hiéu khi cac chét hiru co
hoa tan c¢6 déu & trong nuéc va phan hay ki khi (cha yéu la CH,) cin lang &
vuing lang.

Ao hd tuy nghi duoc chia 1am ba ving: Lép trén 1a vang hiéu khi, viing
gitra 1a ving ki khi tdy tién va ving phia day sau 1a ving ki khi. Chiéu sau cua
hé khoang 1 — 1,5m.

2.3.2. Cong cbng trinh xi ly sinh hec nhan tao

Xu ly sinh hoc hiéu khi trong diéu kién nhan tao c6 thé ké dén hai qua
trinh co ban:

+ Qua trinh xt 1y sinh trudong lo ling.

+ Qua trinh xtr 1y sinh truong bam dinh.

Céc cong trinh tuong thich ctia qua trinh xir 1y sinh hoc hiéu khi:

Aeroten bun hoat tinh (vi sinh vat lo ling), bé thoi khi sinh hoc tiép x(c (

vinh sinh vat bam dinh), bé loc sinh hoc,thap loc sinh hoc...
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2.3.2.1. Céac cong trinh xir Iy sinh hoc hiéu khi

Qua trinh xa 1y nudc thai st dung bun hoat tinh dya vao hoat dong séng
cua vi sinh vat hiéu khi. Trong bé Aeroten, cac chat lo ltng dong vai tro 13 cac
hat nhan dé cho vi khuan cu tra, sinh san va phét trién dan 1&n thanh cac bong
can goi la bun hoat tinh. Bun hoat tinh 12 cac bong cin c6 mau nau sam cht:a cac
chat hitu co hap thy tir nudce thai va 1a noi cu tra dé phat trién caa vo s6 vi khuan
va vi sinh vat khac. Cac vi sinh vat dong héa cac chat hiru co co trong nudc thai
thanh céc chat dinh dudng cung cap cho su séng. Trong qué trinh phat trién vi
sinh vat st dung céc chat dé sinh san va giai phong nang luong, nén sinh khoi
ctia chung ting 1én nhanh. Nhu vy c4c chét hitu co c6 trong nudc thai duoc
chuyén hoa thanh cac chét vo co nhu H,0, CO, khong doc hai cho mdi truong.

Quié trinh sinh hoc ¢ thé di&n ra tdm tit nhu sau:

Chat hitu co + Vinh sinh vét + oxy => NH; + H,O + Niang luong + Té bao méi

Hay c6 thé viét:

Chat thai + Bun hoat tinh + Khdng khi => San pham cudi + Bun hoat tinh du.

a. Bé aeroten

Bé areoten 14 cong trinh bé tdng cét thép hoic bang sit thép, hinh khdi
chir nhat hodc hinh tron. Nuéc thai chay qua suét chiéu dai bé va duoc suc khi,
khuay ddo nham ting cuong oxy hoa tan trong nudc, thuc day qua trinh phan
hay chat hitu co caa vi sinh vat hiéu khi. Qua trinh phan huy cac chat hitu co
xay ra trong Aeroten bao gom ba giai doan:

— khéi trong thoi gian nay lai it. Sau khi thich nghi véi méi truong, vi sinh
vt sinh truong rat nhanh va manh theo cap s nhan, vi vay lugng oxy tiéu thy ting
dan.Giai doan mot: thie an dinh dudng trong nudc rat phong phi, lwong sinh

— Giai doan hai: sinh vat phat trién 6n dinh, toc do tiéu thu oxy ciing gan
nhu it thay d6i chinh & giai doan nay chat hitu co bi phan hay nhiéu nhat.

— Giai doan ba: sau mét thoi gian kha dai, tbc d6 oxy héa cam chung, c6
chiéu huéng giam thi téc do tiéu thu oxy lai ting 1én. DAy 1a giai doan nitrat hoa

mudi amon
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Nuoc thai
sinh hoat Bé Aeroten Xara
% %
Nguon tiép
nhan
[ :
Xa bun

Xa bun hoat tinh

Hinh 2.1. So' @6 cdng nghé bé aeroten

b. Bé loc sinh hoc

La cong trinh dugc thiét ké nham muc dich phan hay cac chat hiru co co
trong nudc thai nhd qua trinh oxy hoa dién ra trén bé mat vat liéu tiép xuc.
Trong bé chira day vat liéu tiép xdc, 1a gia thé cho vi sinh vat séng bam. C6 2
dang:

— Bé loc sinh hoc nho giot: 1a bé loc sinh hoc ¢6 16p vat liéu loc khéng
ngap nudc. gia tri BOD cia nudc thai sau khi lam sach dat téi 10 + 15mg/l. Vi
luu lwong nuéc thai khéng quéa 1000 m*/ngay.

— Bé loc sinh hoc cao tai: 16p vat liéu loc dat ngap trong nudc. tai trong
nudéc thai t6i 10 + 30m*/m?ngd tirc 12 gap 10 + 30 1an & bé loc sinh hoc nho giot.

c. bia quay sinh hoc RBC (Rotating biological contactors)

RBC gom mot loai dia tron xép lién nhau bang polystyrene hay PVC.
Nhitng dia nay duoc nhiing chim trong nudc thai va quay tu tir. Trong khi van
hanh, sinh vat ting truong s& bam dinh vao bé mit dia va hinh thanh mot 16p
mang nhay trén toan bo bé mat wét cua dia.

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

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

SBR la mot bé dang cua bé Aeroten. Khi xay dung bé SBR nudc thai chi
can di qua song chin rac, bé lang cat va tach dau m& néu can, rdi nap thang vao
bé. wu diém 1a khir dugc cac hop chat Nito, phopho khi van hanh dung quy trinh
hiéu khi, thiéu khi va yém khi.

Bé SBR hoat dong theo 5 pha:

1. Pha 1am day (fill): thoi gian bom nudc vao bé kéo dai tir 1 — 3 gio.
Dong nudc thai dugc dua vao bé trong sudt thoi gian dién ra pha lam day. Trong
bé phan tng hoat dong theo mé néi tiép nhau, tly thudc vao muc tiéu xu Iy, ham
lugng BOD dau vao, qua trinh 1am day c6 thé thay doi linh hoat:

Lam day — tinh, 1am day — hoa tron, 1lam day suc khi.

2. Pha phan @ng, thoi khi (React): Tao phan @ng sinh héa gitta nudc thai
va bn hoat tinh bang suc khi hay l1am thoang bé mat dé cung cap oxy vao nudc
va khuay tron déu hon hop. Thoi gian l1am thoang phu thudc vao chat luong
nudc thai, thuong khoang 2 gio. Trong pha phan tng, qué trinh nitrat hoa c6 thé
thuc hién, chuyén nito tir dang N-NH; sang N-NOj'.

3. Pha ling (settle): lang trong nudc. Qua trinh dién ra trong moéi trudng
tinh, hiéu qua thuy luc cta bé dat 100%. Thoi gian ling trong va cd dic bun
thuong két thiic sém hon 2 gio.

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

5. Pha cho: Cho doi dé nap mé mai, thoi gian cho phu thudc vao thoi gian
van hanh 4 quy trinh trén va sé luong bé, thi tu nap nudc ngudn vao bé.

Xa bun du 1a mot giai doan quan trong khong phu thudc 5 giai doan co
ban trén, nhung no cling anh hudng 16n dén niang suat cia hé. Lugng va tan suat
xa bun duoc xac dinh boi ning suat yéu cau, ciing giéng nhu hé hoat dong lién
tuc thong thuong. Trong hé hoat dong gian doan, viéc xa thuong duoc thuc hién
& giai doan lang hoic giai doan thao nudc trong. Pic diém duy nhat 12 & bé SBR
khong can tuan hoan bun hoat héa. Hai qua trinh 1am thoang va lang déu dién ra
& ngay trong mot bé, cho nén khdng c6 su mat mat bun hoat tinh ¢ gai doan

phan ung va khéng tuan hoan bun hoat tinh dé giit néng do.
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Hinh 2.2. Qué trinh van hanh bé SBR
2.3.2.2. Cac cong trinh xi ly sinh hec ki khi
Phan huy ki khi (Anaerobic Descomposotion) 1a qué trinh phan huy chat

hitu co thanh cac chat khi (CH, va CO,) trong diéu kién khéng cé oxy. Viéc van
chuyén hoa cac acid hiru co thanh khi meetan san sinh ra it ning lugng. Ning
lwong hiru co chuyén hoa thanh khi vao khoang 80 + 90%.

Hiéu qua xur 1y phu thudc vao nhiét do nudc thai, pH, ndng do MLSS.

Nhiét d6 thich hop cho phan tng sinh khi la tir 32 + 35%.

Uu diém noi bat cia qué trinh xir ly ki khi 1a Iugng bun sinh ra rat thap, vi thé
chi phi cho viéc xir ly bun thap hon nhiéu so véi cac qua trinh xir ly bun hiéu khi.

Trong qua trinh [én men ki khi, thuong cé 4 nhdm vi sinh vat phan huy
vat chat hiru co ndi tiép nhau:

— Thuay phan: Céc vi sinh vat thay phan phan huy cac chat hitu co dang
polymer nhu céc polysaccharide va protein thanh cac phirc chat don gian hoic
chat hoa tan nhu amino acid, acid béo... Két qua caa sy bé gdy mach cacbon
chua lam giam COD.

— Acid hoa: & giai doan nay, vi khuan 1én men chuyén héa cac chat hoa
tan thanh chat don gian nhu acid béo d& bay hoi, alcohols cac axit lactic,
methanol, CO,, H,, NHs, H,S va sinh khdi méi. sy hinh thanh cac acid cé thé
lam pH giam xuéng 4.0.

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

— Metan hoa (methanogenesis): Day 1a giai doan cudi cung cua qua trinh
phan hay ki khi. Axit acetic, H, CO,, axit formic va methanol chuyén hoa thanh

meetan, CO, va sinh khoi
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Bé UASB (Upflow anaerobic Sludge Blanket).

Nudc thai dugce dua truc tiép vao phia dudi day bé va duoc phan phdi
ddéng déu, sau d6 chay nguoc 18n xuyén qua 16p bin sinh hoc dang hat nho
(bng bun) va chat hitu co bi phan hay.

Cac bot khi metan va NHj;, H,S néi 16n trén va dugc thu bang cac chup
thu khi d¢é dan ra khoi bé. nuéc thai tiép theo d6 chuyén dén ving ling cua bé
phan tach 2 pha 16ng va rin. Sau d6 ra khoi bé, bun hoat tinh thi hoan luu lai
ving 16p bong ban. Sy tao thanh bun hat va duy tri dugc nd rat quan trong khi
van hanh UASB.

Motor

—31 = "> Khi thu hoi
Nudc Nudc
dau vao daura
Tang khudy tron
Ong <um U < Ong cdp
xa bun ad bun mai

Hinh 2.3. Bé UASB

Hién nay, nudc thai sinh hoat tai cac d6 thi & Viét Nam phan I6n déu chua

duoc xir Iy da thai ra ngudn tiép nhan gay ra nhitng anh hudng tiéu cuc dén moi
trudng va stic khoe con nguoi. Vi vay, viéc &p dung cac bién phap ki thuat dé xu ly

nudc thai sinh hoat Ia viéc 1am can thiét nham loai bo cac tac dong tiéu cuc do.
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THAI 100 M3/NGAY PEM

CHUONG III
PE XUAT, LUA CHON PHUONG AN XU LY NUOGC THALI
SINH HOAT CHO KHU CHUNG CU LUU LUQNG NUOC

3.1. Thdng sé tinh toan hé théng xir 1y nwéc thai

3.1.1. Tinh toan luu lwong nwéc thai khu chung cw

V6i lugng nudce thai phét sinh trong ngay 1a 100m®/ngay, luu lugng nudce thai

trung binh gio:

Luu lwgng trung binh giay:

Qtb _ 100
Q=" =

QS — th
tb ™ 3600

4 167
3600

= 4,167 (m*/h)

2167 _1,158 (I/s)

Bang 3.1. Hé so6 khéong diéu hoa chung [7]

Hé sb Luu luong nudc thai trung binh (1/s)

khong

diéuhoa | 5 10 20 50 | 100 | 300 | 500 | 1000 | >5000
chung K,

Komax 25 | 21 [ 19 | 1,7 | 16 | 155 | 15 | 1,47 | 1,44
Komn | 0,38 | 0,45 | 05 | 055 | 059 | 0,62 | 0,66 | 0,69 | 0,71

Theo TCXDCN 51:2008, khi luu Iwgng trung binh cua nudc thai nhé hon 5
I/s thi 14y gié tri Ko ctia Qg = 5 lit/s

Luu luong 16n nhat:

Qhax=QM X Komax = 4,167 x 2,5 = 10,418 (m?/h)

Luu luong nhé nhat:

lel’l

QY X Komin = 4,167 X 0,38 = 1,583 (m*/h)

3.1.2. Nong d6 chat 6 nhiém trong nuéc thai

Thanh phan nuéc thai sinh hoat cua khu chung cu dwogc chia ra 1am hai

loai chinh: nudc den va nudc xdm. Nudc den 1a nude thai tir nha vé sinh, con

Sinh vién: Pham Thuy Tién - MT1701
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nudc rira, giat, tim 1a nuwéc xam. Phan 16n cac chat 6 nhiém c6 trong nudc thai
sinh hoat déu chua trong nuéc den. Vi vay, nong do cac chat 6 nhidém chinh
trong nudéc thai c6 sy dao dong 16n. Cac thdng sb dic trung cua chat 6 nhiém co
trong nudc thai sinh hoat duoc trinh bay trong bang 3.2 nhu sau:

Bang 3.2. Thanh phan tinh chit nwéc xdm va nuwéce den [4]

Nudc xam Nudc den
Cao Thap Cao Thap
BODs, mg/I 400 10 600 300
COD, mg/i 700 200 1500 900
Tong N, mgl/l 30 8 300 100
Tong P, mg/l 7 2 40 20
Tong K, mgl/l 6 2 90 40

Hién nay, ¢ cac d6 thi Viét Nam cac bé tu hoai duoc st dung khé phé bién
trong cac cong trinh xtr 1y nudc thai sinh hoat. Thanh phan 6 nhiém c6 trong
nudc xam va nude den sau khi qua bé ty hoai dat hiéu suat xt 1y thuong dat
trung binh 25 — 45% ddi vai chi tiéu & nhiém COD, BOD va dat 50 — 70% theo
SS. Vi vay thanh phan nuéc thai sinh hoat sau khi dugc xur Iy qua bé tu hoai
cling chinh 1a thanh phan dic trung cua nuéc thai sinh hoat thong thuong véi cac
thong s6 & nhiém dwoc trinh bay trong bang 3.3:

Bang: 3.3. Pac tinh nwaéc thai sinh hoat [8]

Thanh phén nuéc thai | o vi | Néng d6 diu vao QCVNA14:2008,

sinh hoat cotB

pH - 6,5-75 5-9

SS mg/I 200 100
BODs mg/I 250 50

COD mg/I 370 100
NH," (tinh theo N) mg/I 25 10
NO; (tinh theo N mg/l 10 50
Photpho tong mg/l 10 10
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Tiéu chuan xa thai
Nudc thai khu trung cu sau khi duoc xur Iy tai hé théng xir Iy nuéc thai tap
trung phai dat gia tri cot B quy chuan QCVN 14:2008.
Cot B quy dinh gié tri ndng d6 cua cac thong sé 6 nhiém lam co so tinh todn
gia tri toi da cho phép trong nudc thai sinh hoat khi thai vao nguén nuéc
khdng dung cho muc dich cip nudc sinh hoat.

3.1.3. Mikc d6 cin xir Iy ciia nwéc thai

Muc d6 can xir Iy ham luong chat ran lo ling SS:

_ SSy—SS;
HSS -

200—100
X 100 =
SSy 200

x 100 = 50%
Trong d6: - SS,: ham luong chét ran lo ling trong nudc thai chua xt Iy, mg/I
— SS,: ham luong chét ran lo lng trong nudc thai sau xir ly, mg/|

Mt d6 can thiét phai xir Iy ham luong BOD

BoDY — BODEL 250-50
HBOD = SBODg 3 x 100 = x100 = 85%
Trong d6: - BODs,: Ham lugng BODs trong nudc thai dau vao, mgl/l

— BODs;: ham lwgng BODs trong nuéc thai dau ra, mg/|
Mtc d6 can thiét phai xir 1y ham lugng COD:
COD,_ COD, ~370-100

= = = 0
Hcop coD, x 100 370 X 100 = 73%

Trong d6: - COD,: ham lugng COD trong nudc thai dau vao, mg/I
— COD;: ham lugng COD trong nuéc thai dau ra, mg/I
3.2. Bé xuit, lwa chon phwong an xir Iy nwéc thai sinh hoat

Nudc thai sinh hoat tai cac khu dan cu vé6i thanh phan chat & nhidm chu yéu
la c4c chat hitu co, vi tring gay bénh va ti I¢ BODs/COD = 0,68 nén phuong
phap xtr Iy sinh hoc két hop véi khir triing nuéc s& mang lai hiéu qua tét.
Nong do chat & nhidm hiru co khong qua cao nén phu hop dé xtr Iy nudc thai
bang phuong phép sinh hoc hiéu khi.

Dua vao tinh chit, thanh phan caa nudc thai sinh hoc va yéu cau mic do can

xt 1y, toi xin dé xuat phuong an xir Iy nudce thai nhu sau:
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3.2.1. Phuong an I:

Nudc thai sinh hoat

Song chan rac

Thing chtra rac e - - ___ Bé tiép nhan
\
Thing chira cat < ------- B¢ diéu hoa e ’
May théi khi —-—f-—=> Bé Iing | ;
T S H N I CEELLE > B& chra hi
May thoi khi —--—-1 —— > Bé chira bun
va nen bun

Bé loc sinh hoc nhé giot
Nudc tuan :

hoan khi l May nén bun

BOD cao - :

B¢ lang Il !

.................. Clorua voi v

Bé tiép xuc khir tring
N\
San phoi bun
CHU THICH
e > DPuong khi i > Duong hoa chét
Smemmemeeee> Pudng bin . Duong nuéc
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Dién giai quy trinh céng nghé:

Nudc thai tir hé théng cong chinh cia khu chung cu dugc tram bom dwa vé
ngin tiép nhan cua tram xu ly, tir day theo hé théng muong dan dén song chén
rac dé loai bo cac tap chat c6 kich thudc Ion. Nude thai sau khi qua song chan
rac s& duoc tiép tuc theo hé théng muong chay vao bé ling cét théi khi. Tai day,
dién ra qué trinh loai bo cét, soi, da,... T day, cac loai can, rac tir song chin rac
va da, soi,...sé dugc dua di d6 bo & bai rac khu chung cu . Tir bé lang cat, nudc
thai s& duoc dua vao bé lang |, viéc loai bo mot phan cac chat lo limg duoc dién
ra tai ddy. Sau khi qua bé ling I, nuéc thai duoc tiép tuc qua bé loc sinh hoc.
Qua trinh xur ly sinh hoc duoc dién ra dau tién ¢ bé loc sinh hoc nho giot, tai day
nudc duoc phan phdi déu khap bé mat 16p vat liéu loc 1a da soi, sau khi qua 16p
vt liéu loc s& duoc dua qua bé lang 11 dé ling cac hop chat lo ling 1a két qua
cua qua trinh phan hay sinh hoc sau khi qua bé loc sinh hoc. Bun hoat tinh tai bé
ling 1 va Il s& duoc nén & may nén bun va dua di phoi & san phoi bun. Bn thai
sau khi qua xu ly s& duoc dong ran va mang di chon lap . Nuéc thai tuan ty di
qua cac bé xir 1y trén dam bao dat gia tri B theo QCVN 14:2008/BTNMT.

3.2.2. Phwong an II:
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Nudc xam

Hé thong thoat nudc

- May théi khi

Bé thu gom

Bé diéu hoa

Nudc den
Bé ty hoai
BUn tuan
hoan
< ............. _I
[
|
[
[

Bé Aeroten P
. > I SRR 5 Béubun
!
B¢ ling !
\'
Bun thai
Hoa khir Modul tiép xuc kht
tring T g trung nudc thai

buong nudc

Nudc thai sau xt ly
dat cot B theo
QCVN

--------- >  Duong cap khi

S > Duong cap hoa chat

————— > buong bun
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Dién giai quy trinh céng nghé

Nudc den phat sinh tir hoat dong doi, rara bon cau dugc xt Iy qua bé tu
hoai da dugc xay dung la cong trinh xir Iy so bo cho khu chung cu, sau d6 chay
vao hé thdng thoat nudc chung cing voi nuéc xam. Hé thdng thoat nudc su
dung trong cac ho gia dinh co cac ro chan rac nham loai b phan rac c6 kich
thude 16n ¢6 thé gay tic nghén duong dng, sau d6 nudc thai s& chay vao bé thu
gom. R&c giit lai trong ro chan rac s& duoc vét bang phuong phap tha cong vao
thing réac roi van chuyén di theo dinh ky. nudc thai tiép tuc duoc chay vao ngin
thu nudc thai va chay vao bé tiép nhan. Tu bé tiép nhan nudc thai duge bom
sang bé diéu ha, bom nay duoc hoat dong qua tin hiéu van phao.

Bé diéu hoa c6 chuc nang diéu hoa luu lugng, thanh phan va nong do
nuéc thai, dam bao théng sé nudc thai ra khoi bé diéu hoa twong ddi 6n dinh,
tao diéu Kién toi wu cho cong doan xir ly sau. Tai ddy bang phuong phap suc khi
loi dung nhitng vi sinh vat ¢d san trong nuéc thai duy ri ¢ trang thai lo lung sé
oxy héa cac hop chat hitu co thanh nhiing chat 6n dinh thuan loi cho cac giai
doan xir Iy tiép theo. Tai bé diéu hoa c6 bom dinh lugng c6 chic ning bom nudc
thai 1&n thiét bi xtr Iy sinh hoc tiép.

Nudc thai sau d6 tiép tuc chay sang bé xu ly hiéu khi aeroten. Tai day,
dong khi cudng bac sinh ra tir may thoi khi duoc phan phdi déu qua cac dia
phan phéi khi duoc ldp dit & day thiét bi hop khéi. dong khi nay chinh 1a nguén
cung cip oxy cho qua trinh sinh truéng va phat trién caa céc vi sinh vat hiéu khi.
Phia bén trén caa cac dia phan phdi khi 1 cac gia thé vi sinh ¢é dinh.

Gia thé vi sinh ¢é dinh bé tri trong bé duoc ché tao tir vat liéu nhya dé
lam gia thé cho cac vi sinh vat sinh truong phat trién. Quaé trinh sinh truong va
phat trién caa vi sinh vat tao thanh cac bdng bun mau nau sdm, cac bdng bin
nay c6 chira vo s cac vi khuan va vi sinh vat. Cac bong bun nay duoc goi chung
la bOn hoat tinh. Céc vi khuan va vi sinh vat st dung chat nén 1a cac hop chat
hitu co d& phan hay, cac chét dinh dudng 13 Nito va Photpho c6 sin trong nuéc

thai 1am thirc dn. Cac chat hitu co von 14 tac nhan gay 6 nhidm s& bi phan hay
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thanh khi CO, va H,O. Nang luong sinh ra trong qué trinh nay duoc sir dung dé

tdng hop 18n céc té bao maéi cua vi sinh vat.

Qua trinh chuyén héa thuc hién theo cac budc xen k& va ndi tiép nhau.
M6t vai loai vi khuan phan hay hop chét hitu co c6 céu tric phac tap sau khi
chuyén hda thai ra cac hop chét hitu co ¢6 ciu tric don gian hon, mot sé loai vi
khuan khac dung cac chat nay 1am thire an va lai thai ra cac hop chit c6 cau tric
don gian hon nita, qué trinh ct tiép tuc cho dén khi chat thai cudi ciing khong
thé 1am thutc an cho bt ¢ loai vi khuan nao khéac va nhu vay cac chat 6 nhiém
trong nudc thai s€ dugc xur ly hoan toan. Bén canh d6 16p dém vi sinh nay ciling
la tdc nhan gidp gitr lai cac bong can trong nudc thai. Nudc thai sau khi qua qua
trinh xur ly hiéu khi s& duoc thu gom va chay vao 6ng phan phéi trung tam cua
bé lang thir cap.

Tai bé lang tht cap phan sinh khéi sinh ra trong quéa trinh xu ly hiéu khi
s& duoc lang xudng nhd qué trinh lang trong luc. Nudc thai sau lang s& dugc thu
gom nho hé théng mang thu nude rang cua rdi tu chay sang bé khir tring nudc
thai.

Bun tao thanh trong cic ngin cong nghé cua hé thong xir ly s& duoc dinh
ky bom 1én bé 1 bun. Trong d6 mot phan bun hoat tinh s& duoc tuan hoan tro lai
bé aerten. BUn thai sau khi xtr 1y trén dam bao dat gia tri B theo QCVN
14:2008/BTNMT.

So sanh hai phwong an xw ly

Phuong an xu ly sinh hoc bang bé Aerotank va bé loc sinh hoc duoc so

sénh trong bang 3.3.
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Bé Aeroten

Bé loc sinh hoc

Str dung phuong phap xir ly bang vi
sinh;

Quan li don gian

D& khéng ché cac thong sé van
hanh;

Can c6 thoi gian nudi ciy vi sinh

A

vat;

CAu tao don gian hon bé loc sinh
hoc

Khong ton vt liéu loc:

Can cung cap khong khi thuong

Xuyén cho vi sinh vat hoat dong;

Phai c6 ché do hoan luu bun vé bé

Aeroten;
Khéng gay anh huong dén moi
truong;

Thu nhiéu bun 1am phan bon cho
nong nghiép.

Str dung phuong phap xtr ly bang vi
sinh;

Quan 1y don gian;

Kho khéng ché cac théng sé van hanh
Can c6 thoi gian nudi ciy vi sinh vat,
phai tim vat liéu loc cho phu hop vai
loai nudc thai;

C4u tao phirc tap hon bé Aeroten;

Tén vat liéu loc, phai thuong xuyén rira
vat lieu loc dé tranh tinh trang tic
ngh&n bé mit loc;

Ap dung phuong phap thoang gid tu
nhién, khong can c6 hé thong cap
khong khi:

Khéng can ché do hoan luu bun nguoc
lai bé loc sinh hoc;

Péi véi ving khi hau néng am, vé mua
hé nhiéu loai au tring nho c6 thé xam
nhap vao pha hoai bé. Rudi mudi sinh
sb6i gay anh huong dén cong trinh va
moi trrdng Xung quanh;

Thoi gian luu tai cac bé lau, dién tich
xay dung va chi phi xay dung lon

Bang 3.4. Bang so sanh bé Aeroten va bé loc sinh hoec.

Sinh vién: Pham Thuy Tién - MT1701
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Mot cach tong quat, thi ca hai phuong 4n néu ra déu la nhiitng md hinh xu

ly nudc thai dang duoc &p dung rong réi tai Viét Nam. Hai phuong an déu co thé
quan ly va van hanh dé dang trong diéu kién cua nudc ching ta. Déi vai day
chuyén xtr 1y nudc thai xir dung bé Aeroten thi ta cht y dén liéu lugng bun, luu
luong khi... Phai diéu chinh ngay khi can thiét. Con dbi vai day chuyén xir Iy str
dung loc sinh hoc thi ta chl y dén kha ning xir ly cua 16p vat liéu loc, viéc quan

Iy phai bao gdbm ca viéc vé sinh va thay thé 16p vat liéu loc néu can

Nhu vay, sau khi ta tién hanh cac budc phan tich va so sanh ¢ trén ta thay
dugc vu khuyét diém cua ting phuong an.Tir nhitng phan tich va so séanh tai
bang 3.4 ta chon phuong an II dé tinh toan va thiét ké hé thong xir Iy nudc thai

cho khu chung cu dinh muc sir dung nuéc 14 100m®/ngay dém.
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CHUONG 1V:
TINH TOAN THIET KE HE THONG XU LY NUOC THAI
SINH HOAT CHO KHU DAN CU CONG SUAT
100M*NGAYPEM

4.1. Tinh toan cac cong trinh don vi X ly nwéc thai.[1,3,8,10]
4.1.1. Bé thu gom:
Thé tich cua bé tiép nhan nudéc thai la:

v=Qh  xt= —10'42’; X20 = 3,473 (M)

Trong do: + QM 4= 10,418 (m*h) 1 luu lwgng nuéc thai I6n nhét gio.
+ T: 1 thoi gian luu nuéc trong bé truong t= 10 + 60 (phat). Chon
t= 20 (phit).
Duwa vao thé tich bé ta chon bé hinh hép chit nhat ¢o kich thuéc:
— Chiéu cao hitu ichH,=1,2m
— Chiéu cao bao vé Hp, = 0,3 m
> chiéu cao xay dung cua bé thu gom 1a:
H=Hy+ Hpy = 1,2 +0,3=1,5 (m)
Dién tich cua bé 1a; F = %z 3'14;3 = 2,894 (m?)

)

Chon chiéu dai bé L = 2m

Chon chiéu rong bé B = 1,5m

— Thé tich thuc xay dung bé thu gom:

Vi=LxBxH=2x15x15=45(m°

Ong dan nudc thai

Nudc thai duge bom sang bé diéu hoa bang bom chim, véi van tdc nudc chay

trong 6ng la v= 1,25 m/s (thuong 1a 1 — 2,5m/s theo TCVN 51 — 2008)

— Tiét dién u6t cua ong:

_ Qhax 10,418
v 3600 x1,25

F =2,3.1073 (m°)
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— Puong kinh éng dan nuéc thai:

T 4 x2,3x1073
CAlTTXV 3,14 x1,25

= 0,048 (m)

Chon ng dan nuéc thai ¢ kich thuge D = 48 (mm)
+ Cong suat bom nudc thai:

Qinax xH xp xg  2,3x1073% 3 X 1000 x 9,81
== PRI - = 0,08 (Kw)
1000 X 7 1000 X 0.8

Qmax _ 10,418
~. (S = =
Trong do: Qmax " 3600 3600

= 2,9x1073(m3/s): luu lugng nudc thai lon

nhat trong 1 giay.
H: Chiéu cao cot 4p (mH,0). Chon H = 3m
p: Khéi lugng riéng cua nuéc, = 1000 kg/m3
n: Hiéu suat bom (%), = 0,7 =+ 0,9 (chon = 0,8)
g : Gia téc trong truong, g = 9,81 m/s?
Chon bom chim, dugc thiét ké 2 bom c¢6 cong suat nhu nhau. Cac bom hoat

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

bom
Bang 4.1. TOm tit cac thdng so thiét ké bé thu gom nwéc thai
STT Tén théng sb Ky hiéu Pon vi Gia tri
1 Thoi gian luu nude t Phat 20
2 Chiéu dai L m 2
Kich thudc XA
3 bé thu gom Chle‘u rong B m 1,5
4 Chiéu cao H m 1,5
5 buong krlnh ong dan D mm 48
nudc thai
6 Cong suat bom nudc thai N kw 0,08

4.1.2. Bé diéu hoa
Bé diéu hoa cd nhiém vu diéu hoa luu lwong va nong do chat ban cho
tuong ddi 6n dinh cho qué trinh xt Iy sau nay. Trong bé c6 thé tién hanh suc khi

X40 tron déu nudc thai va tranh sy lang caa cac chat ban xay ra trong bé.
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+ kich thudc bé:

— Thé tich can thiét cua bé diéu hoa; Vg, = Q{‘b xt=4,167 x 8 = 33,3 (m°)
Trong d6: QI : Iwu lugng nuéc thai trung binh gio (m/h)
t : thoi gian luu nude trong bé diéu hoa t = 8h (t= 4 + 8h)
Chon chiéu cao hitu ich caa bé H;, =2m
Chiéu cao xay dung cua bé:
H=H,+H,=2+05=25(m)
— Dién tich hitu ich cua bé:

_Van 33,3

- 2
P, = 5 167 m)

— Chon chiéu dai bé L = 5m

— Chon chiéu rong bé B = 3,4m

— Thétichxaydungbé: V=L x B x H=5x 3,4 x 2,5 =425(m°

Hé thong phan phéi khi:

— Lugng khi nén can cho bé diéu hoa Ia:

Q«= Vg X V= 33,3 x 0,015 = 0,5 (m*/phat) = 8,3 (I/s)
Trong d6: + Vig: toc d6 khi nén, Vig= 0,01 + 0,015 (m’/m’.phit). (Giao trinh xir
ly nudc thai d6 thi va cong nghiép — Lam Minh Triét). Chon Vi = 0,015
(m’/m’.pht)
+ Vg: Thé tich can thiét cta bé diéu hoa
Chon hé théng phan phdi khi bang éng nhya PVC, hé thong géom 1 6ng

chinh, cdc dng nhanh va dia phan phéi khi. Khoang cach giita cac 6ng nhanh la
0,5m, cac dng cach tudng 0,2m. vay sd dng can thiét 1a:

B -2x0,2 3,5-2x0,2 .
n= = = 6 (0ng)
0,5 0,5

chon n =6 6ng

— DPuong kinh éng dan khi chinh:
4 X 4 x0,5
D, = \/ G _ \/ = 0,027 (m)
T X Vkk 3,14 X60 X 15
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Trong d6: vy :van toc khi trong éng (vig = 10 — 15m/s). Chon vii = 15m/s
Chon duodng kinh 6ng dan khi chinh D =27 mm
— Duong kinh dng dan khi nhanh:

+ lwu luong khi trong dng nhanh:

— DPuong kinh éng nhanh dan khi:

4 Xq 4 x 0,08
d, —J —J =0,011 (m)
T XVgkk 3,14 X60 X 15

Chon duong dng dan khi nhanh D = 21mm

Cac Ong bb tri theo phuong ngang bé trén cac gia dd co6 do cao 0,1m so

véi day bé.
Chon thiét bi phan phbi khi dang dia voi luu lugng riéng phan phéi khi Q
= 0,1 m’/phut.
— S6 dia phan phéi khi can thiét la:
_Qk_05_
-t 5 (dia)

— Chon =5 dia
+ Ong dan nudc thai:
Nudc thai dugc bom sang bé aeroten bé‘tng bom chim, véi van tdc nude
chay trong éng v = 1my/s.

— Dudng kinh 6ng dan nudc thai:

4 X Qtp 4 xX4,167
D= |[—— = [—————=10,038 (m)
T XV 3,14 xX3600

Chon dudng kinh éng dan nudc D = 42mm
+ Cong suat bom nudc thai:

_ Qfax XH Xp xg 29 x1073x5 x1000 x9,81
1000 X n 1000 x0,8

~ 0,2 (Kw)
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h
10,418 '
Trong d6: Q3. 4x = (32?;; = Ze00 2,9% 1073 (m’/s): Luu luong nude thai

16n nhét trong 1 gidy.
H: Chiéu cao ¢ot 4p (mH20). Chon H = 5m
p: Khéi luong riéng cua nudce, = 1000 kg/m3
n: Hi¢u suét bom (%), =0,7 +0,9 (chon =0,8)
g: Gia tdc trong truong, g = 9,8 m/s2
Chon bom chim, duoc thiét ké 2 bom c6 cong suét nhu nhau. Cac bom
hoat dong luan phién nhau theo ché do cai dit nham dam bao tudi tho 1au bén
cua bom.
+ May thoi khi:
— Ap lyc can thiét ciia may thoi khi 1a:
Hy=h¢;+h.+hy+H=0,5+0,4+2,5=3,4 (mH,0)=0,33 atm
Trong do:
hs: Ton that qua thiét bi phan phoi khi, hy < 0,5m.
Chon h¢=0,5(m).
hc: Ton that cuc b cua dng phan phdi khi
hy: Ton that ap luc do ma sat doc theo chiéu dai duong dng din.
Ton that h, + hy< 0,4m. Chon h, + hy = 0,4m
H : Chicu cao bé diéu hoa, H=2,5 (m).
— Cong suat may thoi khi:

G X R XT, (P2)0'283
2R (=2 ~1
2,97 Xn Xe Py

0,009 X8,314 X298
— x [(1,33)%283 — 1] = 0,3 (kw) [10]
2,97 x0,283 x0,8

m

Trong d6: - R: hang s6 khi, R= 8,314 kJ/kmo’K
- T,: Nhiét 46 khong khi dau vao, T; = 298°K
- 29.71ahé sd chuyén doi
- G: trong lugng dong khong khi (kg/s)
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_ 250_ 0.5 ( 273 ) _
G = Qu X" = 5p % 1,293 X 273+25
0,009 (kg/s)

k-1 _1395-1

(K = 1,395 dbi v6i khong khi)
k 1,395

- e: Hiéu suit may nén khi, chon e = 0,8 (e = 0,7+ 0,9)
- P1: 1 atm; P2: Hk + 1= 1,33 (atm)

Hi¢u qua xur 1y sau bé diéu hoa:

Ham lugng chét ran lo lang (SS), BODs va COD ciia nudc thai khi qua bé diéu

hoa déu giam 5%

L,SS =200 X (100 - 5)% = 190 (mg/1)
L,BOD = 250 X (100 - 5)% = 237,5 (mg/l)
L,COD =370 X (100 - 5)% =351,5 (mg/l)

Bang 4.2. Cac thong sé thiét ké bé diéu hoa

STT Tén thong sb Ky hiéu | Giatri | Don Vi
1 Thoi gian Iuu nudc t 8 Gio
2 Chiéu dai L 5 m
3 Kich t;hu:éc Chiéu rong B 3,4 m
4 e Chiéu cao H 2,5 m
5 Puong kinh 6ng dan nudc D 42 mm
6 Puong kinh 6ng dan khi chinh D 27 mm
7 Puong kinh 6ng dan khi nhanh D, 21 mm
8 S6 ong nhanh phan phoi khi n 6 ong
9 S6 dia phan phoi khi Z 5 Chiéc
10 Cong suat may thoi khi P 0,3 kW
11 Cong suat may bom N 0,2 kw
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4.1.3. Bé aeroten
Bé aeroten ¢ nhiém vu loai bo cac hop chat hitu chat hitu co hoa tan c6
kha ning phan hay sinh hoc nhd qué trinh vi sinh vat lo litng hiéu khi. Trong bé

duogc dat gia thé vi sinh nham tang dién dinh bam cho vi sinh vat.
+ Céc thdng s tinh toan

— Luu lugng nudc thai trung binh: Qg = 100 (m*/ng.d)

— Céc thong s6 nudc thai dau vao: BODs = 237,5 (mg/l).
COD =351,5 (mg/l)
SS =190 (mg/l)

— Yéu cau chat lugng nudc thai sau xir ly:  BODs = 50 (mg/I)
COD =100 (mg/l)
SS =100 (mg/l).

Nhiét do cua nude thai t = 25°C.

— Chon bé Aeroten kiéu khuay tron hoan toan

— Luong bun hoat tinh trong nuéc thai dau vao: X, =0

— Nong d6 bun hoat tinh lo litng dé bay hoi trong bé Aeroten: X = 2000
mg/I

— Luong bun hoat tinh tuan hoan: Xy = 10.000 mg/Il

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

— Hé sé san lugng bun: Y = 0,4 + 0,8 mgVSS/mg BODs. Chon Y = 0,6
mgVSS/ mgBOD:s.

— Heé sé phan huy noi bao: Ky = 0,06 ngay™

— Do tro cua bun hoat tinh: Z=0,3

— Til¢ BODs ¢6 trong nudc thai va bun hoat tinh, F/M : 0,2 + 1kg/kg.ngay.

— Hiéu qua xur ly BODs:

So_S 237,5 =50
X100 =———%x100=79%
So 237,5

E]_:
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— Hiéu qua xu ly COD

E,= X 100 =———— x 100 = 71,5%
COD, 351,5

Tinh toan thiét ké:
+ Thé tich bé aeroten:

QXY x0x(So-S) 100 x0,6 x10 x (237,5 —50)
T xx(1+Kgx6.) 2000 x (140,06 x10)

=35 (m°)

Trong do:

_ 0O Thoi gian luu bun, chon 10 ( ngay).

_ Q: Luu luong trung binh ngay, Q = 100 m*/ngay dém.

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

_Sy: BODs cuia nuéc thai dan vao khoi bé Aeroten, Sy = 273,5
mg/I

_S: BODs cua nudc thai dan ra khoi bé Aeroten, S = 50 mg/I

_ X: Nong d¢ chét lo litng dé bay hoi trong hdn hop bun hoat
tinh, X = 2000 mg/I.

_ Kg: Hé sb phan hay noi bao, Ky = 0,06 ngay™

Chon chiéu cao hitu ich cua bé aeroten Hy, = 2m.

- Chiéu cao xay dung bé: H=H,+ H,, =2 +0,5=2,5m

- Dién tich hitu ich cua bé 1a:

Tl <

35
F=r=—=115 (m?)

Chon chiéu rong bé B = 3,5m
Chiéu dai bé L =5m

- Thé tich thuc cua bé:
V=L xBxH=5x35Xx2,5 =44 (m°)

\% _ 35 X24
Qw 100

+ Thoi gian Iuu nudc: t = = 8,4 (gio)
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+ Toc do tang trudng caa bun:
Y ~ 0,6
1+ Kg X0 1+0,06X10

Yp= =0,375

Trong do:
- 0¢: Thoi gian luu bun, chon 10 (ngay).
- Y: Hé s san lwgng bun, chon Y = 0,6 mgVSS/mgBOD5
- Kg: Hé s6 phan hay noi bao, Kq = 0,06 ngay™

+ luong sinh khéi gia ting trong 1 ngay theo MLVS:
P, = Y X Q(S — Sp) = 0,375 x 100(237,5 — 50)x107° = 7,03 (kg/ngay)

+ Luong bun xa ra trong 1 ngay:

0. = — Qu=
Qw XXw +Qe XXe 0c X Xw
_ 35X2000—-100 x35 xX10 3,
= = 0,5 (m°/ngay)
7000 x10
Trong do:

V: Thé tich bé aeroten, V = 35 (m°)

- 0. Thoi gian luu bun, chon 10 (ngay).

- X: Nong do chét rin bay hoi trong hdn hop bun hoat tinh & bé
Aeroten, X =2000 (mg/l)

- Xu: Nong do chét ran bay hoi trong bun thai
X, = (L - 0,3)x 10000 = 7000(mg/I)

- Xe: Nong d6 VSS trong SS ra khoi bé lang.
X. = 0,7 x 50 = 35 mg/l. (0,7 la ti I& can bay hoi trong téng s6 can
hitu co)

- Q.: Luu lwong nudéc thai vao hé théng. Q.= 100 (m*/ng.d)

- Luong bun tuan hoan:
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ghiép g

Y
R

Aeroten Q+ Qn Ling Qra

trong X
ra

\/

Qin

Hinh 4.1. So dd tuan hoan bun

Can bang vat chat cho bé Aeroten:
Q+ Xy + Qun X Xtn =(Q + Q) X X

Chia 2 vé ctia phuong trinh cho Q va dat ty s6 o = % (o 14 ty s6 tuan hoan)

Ta duoc: o X X = X + aX
Hay

X _ 2000 _
" Xen—X  7000—2000

a

— Luu lugng bin tuan hoan:
Qun=a X Q =0,4x 100 = 40 (m*/ngay)
Trong do:
Q: luu luvgng nudc thai.
Qun: Luu lwong bun hoat tinh tuan hoan.
Xo: Nong d6 VSS trong nudc thai dan vao bé Aeroten (mg/l).
X: Nong d6 VSS & bé Aeroten, X = 2000 (mg/l).
Xin: Nong do VSS trong ban tuan hoan X, = 7000 (mg/l).

+ Luong oxi can thiét cung cap cho bé Aeroten:
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Q(So —-S) 100 x (237,5 —50)
OCy = —— - 142P, = - 142 x 703 = 175
1000f 1000 x0,68

(kgO»/ngay)
Trong do:
- f: Hé s chuyén dbi BODs sang BOD4,
- 1,42: Hé s chuyén d6i tir té bao sang COD

+ Luong oxi can thiét trong diéu kién thuc té:

OC,=0C ( Cs20 ) X 1
t ° BCs20— Cq 1,024 (T=20) x ¢
9,08
= 17,5(

X
9,08 —2) 1,024(25-20)x,7

= 28,5 (kg/ngay)

Trong do:
- Cyo: Nong d6 oxy bdo hoa trong nudc sach ¢ 20°C
Caz0 = 9,08 mg/|
- Cq: Nong d6 oxy duy tri trong cong thac xtr Iy nuéc Cq = 1,5 + 2
(mg/l), chon C4 =2 mg/l
- PB: Hé s diéu chinh strc cing bé mit theo ham lwgng mudi, ddi véi
nuéc thai thuong lay p = 1
- a: hé s diéu chinh lugng oxy ngam vao trong nudc thai do anh
hudng cua ham lugng cin, cac chat bé mat, loai thiét bi 1am thoang,
hinh dang kich thudc bé,
a=0,6+24. Chona=0,7
T: nhiét do nudc thai, T = 25°C
+ Luong khong khi can thiét:

Gia str hiéu qua van chuyén oxy cua thiét bi théi khi 1a 8%, hé sb an toan khi
thiét ké 1a 2, khong khi chira 23,2% la oxy theo trong luong va trong luong riéng
cua khdng khi ¢ 20°C 12 0.0118 KN/m® = 1.18 kg/m®.

- Luong khéng khi can thiét la:

28,5

— — 3 1A
=118 x0.232 104,1 (m°/ngay)

q
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- Luwong khong khi yéu cau véi hiéu qua van chuyén 1a 8% s 1a:

—%—13013 m°/nga
- 0,08 - ) ( g y)

- Luong khong khi thiét ké khi tinh ¢én hé sb an toan = 2 1a:
Q« = 1301,3 x 2 = 2602,64 (m*/ngay)
+ Heé théng phan phdi khi
- Chon thiét bi phan phdi khi dang dia duong kinh 170mm
- Dién tich bé mat 0,02 m*®
- Luu luong riéng phan phdi khi caa dia Q = 200 lit/phdt.
+ Luogng dia thoi khi trong bé aeroten:

_ Qx  2602,64 X1000
z=== = 9,04 (dfa)
0 200 X24 X60

Chon s6 dia phan phéi khi z =9 dia

+ Ap luc can thiét cua may thoi khi 1a:
H¢=hs+h.+hg+H=05+0,4+25=3,4(mH,0)

Trong do:

hy: Ton that qua thiét bi phan phéi khi, hs < 0,5m. Chon hs = 0,5 (m).
he: Ton that cuc bo cua 6ng phan phéi khi

hg: Ton that ap luc do ma sét doc theo chiéu dai duong 6ng dan.
Ton thét he + hy < 0,4m

H: Chiéu cao bé aeroten, H = 2 (m).

+ COng suat may thoi khi:

oy rorrd 3 MR e R CEDRR
= 1,24 (kW)
Trong do:
- R: hing s6 khi, R= 8,314 kJ/kmo’K
- T.: Nhiét do khong khi dau vao, T, = 298°K
- 29,7 13 hé s6 chuyén doi
- G: trong luwgng dong khong khi (kg/s)
39
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2602,64 273
- = 250: _ =
G = Qux pp'= 2 x (1,293 X 273+25) 0,04 (kg/s)
k-1 1,395-1 e s A p
- n= = (K =1,395 doi véi khong khi)
k 1,395

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

- P;=1atm; P,= H¢ + 1= 1,33 (atm).
+ Ong dan khi:
Chon hé théng phan phdi khi biang dng nhya PVC, hé théng gdm 1 éng chinh,
cac 6ng nhanh va dia phan phdi khi. Khoang cach gitta cac 6ng nhanh 1a 0,5m,
cac dng cach tuong 0,1m. Vay sb dng nhanh can thiét 1a:

B-2x01 3,5-2X0,1
n= =
0,5 0,5

= 6,6 (6nQ)

Chonn=7dng
- Puong kinh éng dan khi chinh:
4 4 x2602,64
Dcz\/ X —\/ . = 0,065 (M)

TTX Vi A 3,14 X24 X3600 X 9

Chon duong kinh éng din khi chinh D = 64 mm
- Tu 6ng dan khi chinh ta chia lam 7 dng nhanh cung cap cho bé. Puong
kinh 6ng dan khi nhanh Ia:

4 X 4 X2602,64
D, = \/ U _ J = 0,025 (m)

8Tt X Ve A] 7 X 3,14 X24 X 3600 X 9

Chon duong kinh éng dan khi nhanh d = 27mm
+ Puong kinh éng dan bun
- Chon van téc bun trong dng dan nuéc thai v = 1m/s

- Luu lugng bun tuan hoan Qu= 40 (m*/ngay)

_ [AXQun 4 x40 _
Db‘w/nva - \/3,14><24><3600_O’024(m)

Chon duodng kinh 6ng dan ban Dy = 27mm
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Bang 4.3. Cac théng sé tinh toan bé aeroten

STT Tén théng sd Ky hiéu | Giatri Pon vi
1 Thoi gian luu nuéc T 8,4 Gio
2 Chiéu dai L 5 m
3 Kich thudc bé | Chiéu rong B 3,5 m
4 Chiéu cao H 2,5 m
5 Puong kinh éng dan khi chinh D. 64 mm
6 Puong kinh éng din khi nhanh D, 27 mm
7 DPuong kinh éng bun tuan hoan Dy 27 mm
8 Cong suat may thoi khi P 1,24 KW

4.1.4. Bé lang thir cap

Bé lang thtr cdp 1am nhiém vu lang hdn hop nudc — bun tir bé aeroten dan

dén va mot phan bun hoat tinh s& duoc tuan hoan tré lai bé aeroten. Pé bé ling

dat hiéu qua ling cao va d& dang trong qua trinh thi cong xay dung nén chon bé

ling tron, kiéu lang déng.

- Dién tich bé mat ong trung tam:

- Dién tich bé mat lang:

Trong do:

Qe 29x%x1073

v, 0,03

Qi 2,9x1073

f2=

V,  0,0005

= 0,097 (m?)

= 5,8 (m?)

- Qu Luu luong nuéc 16n nhat Quaxn = 10,418 (m/h) = 2,9x10°

(m¥/s)

- Vi: Téc do chuyén dong cua nuée thai trong 6ng trung tam, V; < 30
(mm/s) ( diéu 6.5.9 TCXD-51-84). Chon V; = 30 mm/s = 0,03 m/s
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-V, Toc d6 chuyén dong cua nudc thai trong bé lang. V, = 0,5
mm/s = 0,0005 m/s ( diéu 6.5.6 TCXD-51-84).
- Dién tich tong cong caa bé ling: F = f, + f, = 0,097 + 5,8 = 5,897 (m?)

_ ,4‘XF_ ’4)(5,897 _
D= T T—Z,?‘l(m)

- Puong kinh dng phan phéi trung tam:
d = 20%D = 0,2 x 2,74 = 0,584 (m)

Phia cudi cua éng trung tam c6 1 phan éng loe. Chon dudng kinh 1a chiéu cao

- Puong kinh bé:

cua phan 6ng loe = 1,35 duong kinh éng trung tam. Khi do:
dioe = hioe = 1,35 X 0,548 = 0,74 (m)
Puong kinh tim chan truéc miéng dng loe bang 1,3 duong kinh ng loe.
i crin = 1,3 X 0,74 = 0,962 ()
- Chiéu cao 16p nudc trong bé 1ang: hy = v, x t = 0,0005 x 1,5 x 3600 = 2,7 (m)

- Chiéu cao phan hinh chdp cua bé lang:

D-d, 2,74 -0,5
HC:( > ) X tgo = (T) X 1950 =1,3 (M)

Trong do:
- D: duong kinh trong cua bé lang, D = 2,74 (m)
- D,: duong kinh day nho cua hinh nén cut, lay d, = 0,5 m
- a: goc ngang cua day bé lang so véi phuong ngang, o khong nho
hon 50°, chon o = 50°
+ chiéu cao tong cong cua bé lang:
H=h +h.+h,=27+13+05=45(m)
Dé thu nudce da lang ta ding hé thong méang thu nudc ring cua bang inox khdng
gi chay tran quanh thanh bé.
+) Thé tich cua bé lang:
- Thé tich phan hinh tru cua bé:
Vi =1 X r’x (hy + hy) = 3,14% 1,372 X (2,7 + 0,5) = 18,86 (m°)

- Thé tich phan hinh nén cua bé:
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V, = 1/3 x 5,897 x 1,3 = 2,56 (m°)
—>V =V, +V,=1886 + 2,56 = 21,42 (m°)
- Buong kinh méang thu nu6c: Dygng = 0,8%X 2,74 = 2,2 (M)
- Chiéu dai mang thu nuéc: L= X Dinang= 3,14 X ,22 = 6,908 (m)
- Chon chiéu cao mang hyang = 0,3 (M)

- Ong dan bun

4 X Qp 4 X40,5
Dy = = = 0,024 (m)
T X Vp 3,14 X24 X3600

Chon dng nhya c6 duong kinh D = 34mm

Trong do:
- Qp: luu lwong bin Q= Qu + Qn = 0,5 + 40 = 40,5 (M*/ngay)
Cong suit may bom bun tuan hoan:

_Qth xHxpxg 4,6X107*x5 x1000 X9,81
1000 X1 1000 X 0,8

~ 0,03 (kw)

Trong d6: Qy, : Luu bun tuan hodn = 40 (m*/ngay) = 4,6x 10~*(m*/s)
H: Chiéu cao cot &p (mH,0). Chon H = 5m
p: Khéi luong riéng caa nudc, = 1000 kg/m?3
n: Hiéu suat bom (%), = 0,7 = 0,9 (chon = 0,8)
g : Gia toc trong truong, g = 9,81 m/s®
Bang 4.4. Céc thong sé thiét ké bé ling

STT Tén théng sb Ky hiéu Gia tri Pon vi
1 Chiéu cao bé H 5 m
2 Puong kinh bé D 2,74 m
3 Puong kinh 6ng trung tam D 0,548 m
4 DPuong kinh éng dan bn Dy 34 mm
5 Cong suat bom N 0,03 kW
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4.1.5. Bé nén ban

Nhiém vu: Bé nén bun duoc thiét ké dé tiép nhan luong bun du cua bé lang

thir cap, c6 chirc nang 1am giam do 4m cua bun hoat tinh bing cach nén co hoc
phuc vu cho qua trinh xur ly bun phia sau.

- Thé tich bé chua bun
Chon thoi gian luu bun t = 2 ngay

V=txQ,=2x05=1(m

Chon chiéu cao bé h = 0,5m — Chiéu cao xay dung bé Hyy = h + h,, = 0,5 + 0,3
=0,8(m)

- Dién tich bé mit bé:
Fet=to) (m?)
H 0,5

- Chon chiéu dai bé L = 1,6m
- Chon chiéu rong bé B = 1,25m
+ Khéi lwong bun khd sinh ra mdi ngay
M =S x Q, X 2% = 1,005% 0,5 x 0,02 = 0,01005 (tan/ngay) = 10,05 (kg/ngay)
Trong do:
- S: Ty trong can, S = 1,005 (tan/ngay)
- 2%: ndng d6 bun sau khi nén

+ Puong kinh éng dan bun

_ [4XQp 4 %x0,5 _
D= / T Vp \/3,14 x0,01 x24 3600 ~ 0027 (M)

Chon éng dan bun D = 34 mm

Sinh vién: Pham Thuay Tién - MT1701 44



Khod luan tot nghiép Truong PH Dan Lap Hai Phong

Bang 4.5. Thong so thiét ké bé nén bun

STT Tén théng sd Ky hiéu Giatri Pon vi
1 Thé tich bé Y 1 m°
2 Chiéu dai L 1,6 m
3 Kich thudc bé | Chiéu rong B 1,25 m
4 Chiéu cao H 0,8 m
5 dng dan bun D 34 mm

4.1.7. Bé tiép xuc khir trung
Nuac thai sau khi qua qua trinh xt ly sinh hoc, con mang theo mét lugng vi
khuan theo nuéc thai ra ngoai. Do d6 bé khu triing ¢6 nhiém vu tiéu diét lugng
vi khuan dé trude khi dua nudce ra ngudn tiép nhan.

Bang 4.6. Thong sb thiét ké bé khir tring [10]

Théng s6 Gia tri
Téc d6 dong chay (m/ph) >2-45
Thoi gian tiép xtc (ph) 15 - 30
Ti sb dai rong, L/B >10:1

Chon thoi gian luu nudc: t = 20 phat.

. . ,167
Thétichbéla: V= Qyp x t = x20=1,39 m*
1A 4 9 A s A , \ V 1139 2
Dién tich ngang cua bé tiep xuc la: A = - o5 - 2,8 m

Gia str chiéu sau tiép xtc cua bé 1a Hy = 0,5m

Chiéu cao biové h=0,3 > H=Hy+h=0,5+0,3=0,8m
VaytachonBx L=14Xx2

+ Tinh toan thing khuay hda chat
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Liéu lugng clo dung la ¢ = 3 g/m® ( TCXDVN 51-2008 di voi nudc thai sau xu

ly sinh hoc hoan toan)

Luong chlorine tiéu thu trong mot ngay dém la:

m=Q x ¢ =100 x 3 =300 (g/ngay.dem)= 0,3 kg/ngay.dem

Luong chlorine tiéu thu trong 1 thang la:

M = 0,3x 30 = 9 (kg/thang)

- Thé tich thung chua:

m

9 3
Vi=—=——=6,12 (M)

p 147

Véi p = 1,47 kg/m® : trong luong riéng clo

Bang 4.7. Tom tit c&c thong sé tinh toan bé khir tring

STT Tén thong sb Ky hiéu Gia tri Ky hiéu
1 Thé tich bé V 1,389 m°
2 Chiéu dai L 2 m
3 Kich thudc bé | Chiéu rong B 1,4 m
4 Chiéu cao H 0,8 m
5 Luong clo tiéu thu m 0,3 Kg/ngay
6 Thé tich thung chira \V2 6,12 m®
, Thoi gian tiép xu-c clo véi nudc t 20 o

thai
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4.2. Dy toan so bd kinh phi dau tw, van hanh cong trinh xir Iy nwéc thai

4.2.1. So bd chi phi diu tw xay dung

a. Chi phi xay dung

Bang 4.8. Dy toan phan xay dwng

Hang muc cong . X Pon gia Thanh tién
STT . The tich (m~)
trinh (VND) (VND)
1 Bé thu gom 45 2.800.000 12.600.000
2 Bé diéu hoa 42,5 2.800.000 119.000.000
3 Bé aeroten 44 2.800.000 123.200.000
4 Bé ling 21,42 2.800.000 59.976.000
Bé tiep xdc khur
5 . 1,39 2.800.000 3.892.000
trung
6 Bé nén bun 1 2.800.000 2.800.000
Tong 321.468.000
VAT (5%) 16.073.400
Tong cong 337.541.400
b. Phan thiét bi
Bang 4.9. Tinh toan chi phi thiét bi
y So N
STT Tén thiet bi Pon vi Don gia Thanh tien
lwgng
Bé thu gom
1 | -Méay bom chim 02 Chiéc | 20.000.000 | 40.000.000
(0,1kW)
Bé diéu hoa
-May thoi khi 02 25.000.000 | 50.000.000
2 | (0,3kw) Chiéc
02 20.000.000
-May bom chim 40.000.000
47
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(0,1kw) 05 bia
800.000
-Dia phan phdi khi 4.000.000
Bé aeroten
-May thoi khi
02 30.000.000 | 60.000.000
(1,24kW) .
Chiec
. 09 800.000 7.200.000
-bia phan phoi khi
_ 15 m® 2.500.000 37.500.000
-bém sinh hoc
Bé lang g
Chiec | 20.000.000 | 20.000.000
-Bom bun (0,03) 01
Bé khtr triing
-Bon rira hoa chat 800.000
01 800.000
) Chiéc
-B0 dinh luong hoa 15.500.000
, 01 15.500.000
chat
Hé théng dién, ta Hé
01 , 40.800.000 | 40.800.000
dién thong
Hé théng duong Hé
, 01 , 30.800.000 | 30.800.000
ong, van... thong
Tong 346.600.000
VAT (5%) 17.30.000
Tong cong 363.930.000
48
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Tong kinh phi dau tu qua cac hang muc
337.541.400 + 363.930.000=701.471.400 (VND)
Chi phi xay dung co ban dugc khiu hao 20 ndm va chi phi may méc khau

hao 10 ndm. VAay tong chi phi dau tu cho 1 nim la:

337.514.400 363.930.000 .
2. S1nsm = + =53.268.720(VND/niam)
20 10
Chi phi dau tu xay dung cho 1 m® nuéc thai:
701.471.400 3
oo - [-014.714 (VND/m’)

4.2.2. Chi phi quan ly va van hanh
a. Chi phi nhan cong
Bang 4.10. Chi phi nhan cong

A A £ Murc luong Luong nam
STT Nhéan cong SO luong (VND) (VND)
1 Can bo ky thuat 1 7.000.000 84.000.000
2 Conghr]ha” van 1 5.500.000 66.000.000
anh
Tong 150.000.000

b. Chi phi sir dung dién nang

Bang 4.11. Chi phi sir dung di€én nang

STT Thiét bi S6 | So6hoat | Gio Coéng | Dién ning
lwong | dong hoat suat tiéu thu
dong (kW)
1 | Bom ngin tiép 2 1 24 0,2 4,8
nhan
2 | Bom chim bé 2 1 12 0,1 1,2
diéu hoa
3 | May thoi khi bé 2 1 24 0,3 7,2
diéu hoa
4 | May thoi khi bé 2 1 24 1,24 29,76
aeroten
5 Bom bun 1 1 8 0,09 0,72
Tong 43,68
Thanh tién ( Gia ban dién cho san xuat: 1.388 (VNB/kWh) 60.628

Chi phi dién nang trong 1 nam: 60.628 x 365 =22.129.161 (VND)
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c. Chi phi hoa chat
Luong clorua st dung trong 1 nam: 14,58kg/thang x 12 = 175 kg/nam
Chi phi hoa chét dung cho 1 ndm: 175 x 18.000 = 3.675.000 VND/nim
Vay tong chi phi quan Iy va van hanh hé thdng trong 1 nam la:

150.000.000 + 22.129.161 + 3.675.000 = 175.804.161 (VND/nam)

Gia thanh xu ly 1m® nudc thai la:
175.279.161

100 X365

= 4.816 (VND/m°)

4.3. Ban vé ky thuat
(Xem trong hinh dinh kem)

Sinh vién: Pham Thuy Tién - MT1701
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KET LUAN

Nudc thai sinh hoat tai cac khu chung cu ¢ dic tinh chi yéu 13 cac chat

hitu co dé phan hay sinh hoc ( COD = 370 mg/l); BODs = 250 mg/l; SS = 200

mg/1). Do d6 ap dung phuong phép xir Iy sinh hoc hiéu khi Aeeroten két hop cac

phuong phap co hoc 13 phuwong an phu hop va vu diém hon ca.

Két qua tinh toan thiét ké hé thdng xir Iy nudc thai sinh hoat cho khu
chung cu dinh mtc s dung nude 1a 100m*/ngay voi théng sé cac hang muc
cong trinh nhu sau:

— Luu lugng trung binh ngay: Qy = 100 (m*/ngay).

— Bé thu gom: ¢6 dang hinh hop chit nhat, thé tich V = 4,5 (m®); kich
thugc bé LxBxH =2 x 1,5 x 1,5 (m)

— Bé diéu hoa: c6 dang hinh hop chit nhat, thé tich V = 42,5 (m%); kich
thugc bé LxBxH =5 x 3,4 x 2,5 (m)

— B&é aeroten: c6 dang hinh hop chit nhat, thé tich V = 35 (m®); kich
thudc: LxBxH =5 x 3,5 x 2,5 (m)

— B¢ lang thir cap: ¢6 dang hinh tron véi day hinh chop; thé tich bé V=
21,42 (m®); duong kinh bé D = 2,47 (m) ; chiéu cao H = 5 (m)

— Bé nén bun: c6 dang hinh hop chir nhat, thé tich V = 1 (m®) ; kich
thudc bé: LxBxH = 1,6 x 1,25 x 0,8 (m)

— Bé khu tring: ¢6 dang hinh hop chit nhat; V = 1,39 (m®); kich thuéc bé:
LxBxH=0,8x1,4x2(m)

— Kinh phi dau tu, xay dung hé thong 1a: 701.471.400 (VND)

— Kinh phi dé xt ly 1m® nudc thai la: 7.014.714 (VNB/m®)

Xay dung tram bom xt Iy nuéc thai tap trung cho khu chung cu cé rat
nhiéu céng tac nho thudc cac linh vuc khac nhau, doi hoi phai ¢6 su phdi hop
nhip nhang giita cac bo phan thiét ké va thi cong, cling nhu giita cac nganh xay
dung, co khi, cong nghé. Viéc td chirc thi cdng phai khoa hoc, ké hoach rd rang,

tranh tang chi phi phat sinh gay ton that kinh té.
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