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Loi cam on

Pé hoan thanh khoa luan tét nghiép ndy, em xin to long biét on siu sic
dén Thay TS. V5 Hoang Tung, d3 tan tinh hudng dan trong sudt qua trinh thyc

hién va hoan thanh tot khoa luan nay.

Em chan thanh cam on quy Thay, Co trong khoa Moi trudng, Truong Pai
Hoc Déan Lap Hai Phong d3 tan tinh truyén dat kién thrc trong nhitng nim em
hoc tap. V&i von kién thirc duge tiép thu trong qua trinh hoc khong chi 1a nén
tang cho qué trinh nghién ctru khoa ludn ma con 1a hanh trang qui bau dé em

budc vao doi mot cach viing chac va tu tin.

Cubi cung em kinh chiic quy Thay, C6 ddi dao stc khoe va thanh cong

trong su nghiép cao quy.

Em xin chan thanh cam on!
Hai Phong, thang nam 2016
Sinh Vién

b6 Buc Thinh
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PHAN |
PAT VAN PE

Hoat dong ctia cac bénh vién ¢ nudc ta hién nay dang duoc cai thién hang
ngay ca vé chét 1an vé luong. Nhitng nim gan ddy nhu cau kham chita bénh cua
ngudi dan rat 16n. Hon nita, voi chu truong dua thiy thude dén voi tat ca cac
bénh nhan trén toan qudc ké ca ving sdu va vung xa. Do d6, hién nay nha nuéc
da dau tu xady dung, cai tao nang cép nhiéu bénh vién, tram y té khép ca
nudc nhim phuc vu nguoi dan dugc tdt hon. Bén canh do, ngay nay co rat
nhiéu bénh vién c¢& nho va vira do Céc to chirc ca nhan xay dung 1én.

Tuy nhién, song song véi viéc tang cudng kha nang phuc vu kham chira
bénh cho nhan dan, cac hoat dong cua bénh vién cling thai ra mot lugng rat 16n
chat thai gay anh huong dén con nguoi va moi trudng. Nhu chung ta da biét, chat
thai y té duoc xem la mot trong nhirng loai chét thai nguy hai c6 tac dong truc
tiép dén con ngudi va méi trudng néu khong duoc kiém soat, quan 1y va xir Iy
tot. Vi vay, viéc kiém soat, quan ly va xu ly chét thai y té 14 mot nhiém vu cép
bach ctia nganh y té va cac nganh lién quan, nham bao vé méi trudng, bao vé sirc
khoe cho nhan vién y té, bénh nhan va cong dong.

O nudc ta, cong tac quan 1y va xir Iy chat thai y té da dugc ban, nganh céc
cp quan tdm. Tuy nhién, dén ndy van chua dugc cha trong dau tu ding muec,
quan 1y chua hiéu qua nhu coéng tic phan loai, van chuyén... Xir 1y chua dung
quy dinh, cha yéu van con tap trung xt Iy chung cing voi cac loai chat thai khac
tai bai chon lép, con cac hé théng XLNT cua bénh vién thi thiét ké so sai, khong
hiéu qua, chu yéu “che mat” cac co quan c6 tham quyén hodc khong co hé thong
XLNT . Vi su gia ting ngay cang nhiéu cac loai chat thai, dic biét 1a chat thai y
té nguy hai, cung voi sy quan 1y con nhiéu bat cdp nhu hién nay, s& 1a mot ngudn
gay 6 nhiém mo0i truong, anh hudng ti sic khoe cong dong dan cu nghiém
trong & hién tai va trong twong lai, néu nhu ngay tir bay gio ching ta khéng c6
nhitng bién phap tich cuc hon.

Nudc thai thudng chira nhiéu tap chat va vi sinh c6 ban chat khac nhau. Vi
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vay, muc dich cua xir Iy nude thai 14 sao cho nudc sau khi xtr 1y dat tiéu chuan
da dat ra. Pac trung cia nudc thai bénh vién tuong ty nhu nudc thai sinh hoat.
Nhung c6 dac diém khéc 1a nude thai bénh vién ¢6 nhiéu vi trung gay bénh, chét
tay rira Va cac hoa chat. Trong phan nay s& dwa ra mot s phwong phép co ban ¢o

thé duoc 4p dung trong céng nghé xir Iy nude thai bénh vién.
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PHAN II
TONG QUAN

1. Gi6i thiéu vé bénh vién da khoa An Dwong
1.1 Vi tri dia ly

Bénh vién Pa khoa An Duong thudc huyén An Duong, quan Hai An,
thanh phé Hai Phong. Huyén An Duong c6 vi tri dia 1y thuan loi ndm bao quanh
phia Tay Bac thanh phd, 1a cira ngd ndi céc tinh trong diém Bac Bo véi thanh
phé Hai Phong, chiu anh huong truc tiép cua qua trinh CNH-HPH cuia thanh
phé, lién quan yéu t6 nguy co vé dich bénh, moi trudng va mo hinh bénh tat; véi
dién tich gﬁn 10.000 ha, c6 hon 15 van dan, gém 15 x4 va 01 thi trAn; c6 trén 80
co quan xi nghiép, doanh nghiép va nhiéu khu cong nghiép déng trén dia ban; co
mang ludi giao thong thuan tién va co s ha téng tdt. Bénh vién Pa khoa An
Duong 1a bénh vién huyén trung tdm ngoai ra con c6 02 phong kham khu vuec,
16 tram y té x4, thi tran va 01 tram y té khu cong nghiép Nomura, mang ludi y té
thon do1 hoan thién.

Véi dién tich 1500 m2 Bénh vién c6 160 giuwdng 1a bénh vién loai III phuc
vu kham chira bénh cho nhan dan trong huyén.
1.2 Co cdu t6 chirc

1.2.1 B may to chiic

* Khu vyc hanh chinh bao gom :

- Ban lanh dao bénh vién (Giam déc va 02 Pho giam ddc)

- Phong ké hoach tong hop

- Phong diéu dudng

- Phong t6 chirc hanh chinh quan tri

- Phong tai chinh ké toan
* Khu vuc chuyén mén bao gom :

- Khoa kham bénh

- Khoa ndi nhi

- Khoa truyén nhiém

- Khoa y hoc c6 truyén

SV: Bd buc Thinh — MT1601 3
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- Khoa PT —HSCC

- Khoa ngoai tong hop

- Khoa phu san

- Khoa xét nghiém

- Khoa chuan doan hinh anh

- Khoa duogc

- Khoa CNK

Ngoai ra bénh vién con c¢6 mot Trung tdm y té dit tai khu cong nghiép
Nomura.

1.2.2 Nhan luc

Tinh d&én nam 2008 s6 luong can b vién chire trong bénh vién kha 6n dinh
Béc sy : 35 nguoi
Y sy: 10 nguoi
Duoc sy: 8 nguoi
N ho sinh: 14 nguoi
Piéu dudng: 50 ngudi
K¥ thuat vién: 11 nguoi
Pai hoc, Cao dang khac: 9 ngudi
Trung hoc, CBVC khéc: 26 nguoi

Tong s6 can b vién chie hién nay c6 163 ngudi, véi quy mo 13 mot bénh
vién Pa khoa tuyén huyén ¢6 hon 15 van dan nguén nhan luc cua bénh vién kha
khiém tén, trong twong lai can c6 ké hoach tuyén dung dé dép Gng nhu cau
kham chita bénh ctia nguoi dan dia phuong
1.3 Co s6 vit chdt cia Bénh vién
Thong ké trang thiét bi vit chdt ciia bénh vién

Qua bang théng ké cho théy hau hét cac trang thiét bi ctia Bénh vién dugc
dua vao str dung tir nam 2001. Vi vy cac thiét bi may méc déu di lac hau va
xubng cap. Trong nhitng ndm gan day da c6 thém mot vai thiét bi méi nhung chi
1a loai may hd tro thong thuong nhu may dién tim, may soc dién, monitor dién

tim theo ddi bénh nhan cia Phap dugc trang bi nam 2005. Vi nhitng trang thiét
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bi hién c6 cua Bénh vién chua du kha ning kham chita bénh cho nhiing ca phau
thuat doi hdi chuyén moén cao, may moc tdt dé chuan doan bénh chinh xac. Hau
hét cac trudng hop ning déu phai chuyén 1én tuyén trén.

Ngoai ra Bénh vién c6 5 dy nha trong d6 con 1 day nha cip 4 di xudng
cap, mic du khu nha nay dung dé phuc vu cho cong tic kham bénh nhung van
chua c6 kinh phi dé stra chita va nang cap gy méat thién cam v6i ngudi bénh khi
dén bénh vién. Khuon vién ctia bénh vién c6 mot khu vuon hoa trung tdm nhung
cong tac cham soc cdy cdi van chua duge quan tim. Cac cdy xanh c6 trong bénh
vién hau hét 1a cay lau nam chua c6 dy an trong mdi hay cai tao khuén vién
xanh cta bénh vién tao moi trudng trong lanh cho su an dudng diéu tri ndi tra
cho nguoi bénh.

Str dung kinh phi mot cach c6 hiéu qua va tang cuong cong tac quan 1y.
Nang cao hiéu suat lao dong, nham tao thu nhap cho nguoi lao dong trén co so
hoan thanh nhi¢m vu dugc giao.

Dong vién va khai thac nguén luc cua bénh vién dé dap tng yéu cau nang
cao chat luvong, mo rong quy mé, ning cao trinh do nang cao chat lugng kham
va diéu trj chim séc va bao vé strc khoe nhan dan.

Thuc hién ding quy ché dan chu; phat huy vai tro, trach nhi€ém cua tung
c4 nhan, bao dam quyén loi vat chit va tinh than cho mdi coéng vién chirc trong
bénh vién.

1.4 Bdnh gid cu thé
Bang?2.1: Thuc hién ké hoach giwong ndi tri (160 giwdng)

Pon vi: (giwong)

Nim 2014 Nim 2015 Nim 2016
STT | Tén khoa, phong ké thure ké thue ké thue
hoach | hién hoach hién | hoach | hién

1 | Kham bénh 11 13 12 10 10 16

2 | Ngoai 30 37 30 27 29 31

3 | Phusan 30 37 30 30 32 38

4 | Truyén nhiém 25 27 24 24 25 30

SV: Bd buc Thinh — MT1601 5
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Nam 2014 Nam 2015 Nam 2016
STT | Tén khoa, phong ké thuc ké thue ké thue
hoach | hién hoach hién | hoach | hién
5 | Noi nhi 29 34 30 29 31 35
6 | YHCT 28 37 28 30 27 38
7 | PT.HSCC 7 8 6 7 6 7
Tong 160 193 160 157 160 195

(Nguon Bénh vién Pa khoa An Dwong)

Qua két qua thong ké cho thiy két qua thuc hién ké hoach giudng noi tra
hang nam déu vuot 13 — 35%. Cong suat giudng bénh dat trung binh trén 100%

Vé co ban Bénh vién Pa khoa An Duong da hoan thanh muc tiéu dé ra,
nhung cong suit givong bénh ciing phan nio phan anh sy qua tai ciia bénh vién,
cong tac kham va diéu tri ndi tri chua théa mén nhu cdu ngudi bénh. Thong keé
thue hién ké hoach giudng ndi tri chua phan anh dugc chat luong chim soc va
kham chita bénh. Bénh vién can c6 khdo sat 1ay y kién nguoi bénh dé theo doi
chat lugng kham va diéu tri tai bénh vién, dé c6 nhitng bién phap hd tro kip thoi
gitip nang cao chat luong chuyén moén thoa min yéu cau ngudi bénh.

Tinh hinh chap hanh chinh sach ché do va cac quy dinh vé tai chinh
khong c6 vi pham nao. Nhu xay dung quy ché chi tiéu ndi bo; hach toan theo
quy dinh cta bd y té. Chap hanh cac quy dinh ché d6 phu cap uu dii theo nghé
ddi véi can
b0, vién chtrc tai cac co sd y té ciia Nha nudc; Quy dinh ché do cong tac phi,
ché do chi to chirc hoi nghi ddi vai cac co quan nha nudc, don vi su nghi€p cong
1ap c6 sir dung kinh phi do ngan sach dia phuong cip; Quy dinh trang bi, quan Iy
st dung dién thoai ¢ dinh, dién thoai di dong phuc vu cong tac dbi vé6i don vi
hanh chinh cip x3 va cac don vi sy nghiép cong 1ap trén dia ban thanh phd Hai
Phong;...

Thuc hi¢n cdc nhiém vu su nghiép dac thu cua don vi, thuc hién céc
chuong trinh muc ti€éu dugc giao. Bénh vién dua can bd chuyén moén hd tro

trung tdm y té du phong ctia Huyén thuc hién cac chuong trinh muc tiéu Qudc
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gia phong, chdng mot s6 bénh xi hoi nhu chwong trinh tiém ching mo rong;

Chuong trinh phong chong st rét; Chuong trinh chéng budu ¢6; Chuong trinh

phong chéng st xuat huyét;. ..

1.5 Cbng tac chuyén moén

Tiéu chuan dé danh gia chat lugng chuyén mon Bénh vién dua vao céc tiéu chi

sSau.

- Ty 18 sir dung givdng bénh ddi v6i bénh vién huyén > 70%
- Ngay diéu tri trung binh < 6 ngay

- Thoi gian cho doi cua bénh nhan:

+ Cép ctru duoc kham chira ngay

+ Kham bénh, xét nghiém, dién quang cho khong qua 1h

+ Su hai long cuia ngudi bénh

- Phau thuat: Chi dinh phau thuat va diéu tri theo dang phuong phap

chuan doan, quy trinh ki thuat ty 1¢ nhiém khuan sau mo < 10%

- Ty 18 chét riéng ctia cac chuyén khoa

+ Khdng c6 nguoi chét do tai bién san khoa

+ Khong c6 udn van do Bénh vién

- Ty 18 10ét & nguoi bénh nam lau

- Ty 1é chat luong ctia xét nghiém, XQ, dat yéu cau

- An toan diéu tri: Str dung an toan hop 1y thudc

- Cham soc cua y ta diéu dudng, chim soc toan dién

- b trang thiét bj theo tiéu chuan

- D61 ngli can by chuyén moén ky thuat c6 ham, hoc vi, tay nghé gioi

Duya vao céc tiéu chi néu trén bénh vién dap Umg duoc 80% quy dinh

chuyén moén. Do d6 bénh vién da dap ung phan nao cac yéu cau vé nang luc

chuyén mon ciing nhu trinh d§ cta can bd. Nhung xét ty 1é s6 BS/ giudng bénh

chua dat tiéu chuén ctia S¢ y té. Do d6 Bénh vién can b6 sung thém ngudn nhan

luyc d€ dam bao cong tac chuyén mon ctia Bénh vién dap ing nhu cau kham chira

bénh cua nguoi dan.
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2. Cac phuong phap xir ly nwdce thai
2.1 Xir Iy nueée thai bang phwong phdp co hoc

Pé tach cac hat lo limg ra khoi nude thai, thudng nguoi ta sit dung céac
qué trinh thuy co. Vi¢c lya chon phuong phap xir 1y tuy thudc vao kich thude
hat, tinh chat hda 1y, ndng d6 hat lo limg, luu lwong nude thai va mac do 1am
sach can thiét.

Phuong phap xtr 1y co hoc ¢o thé loai bé dugc dén 60% cac tap chét
khong hoa tan c¢6 trong nude thai va giam BOD dén 30%. Pé tang hiéu suit cia
cac cong trinh xtr 1y co hoc ¢6 thé dung bién phap lam thodng so bo... Hiéu qua
xtr 1y ¢6 thé 18n t6i 75% chat lo ling va 40 + 50% BOD

2.1.1 Loc qua song chdn hodc luéi chdn

Pay 14 bude xur Iy so bd, muc dich cua qué trinh 14 khir tit ca cac tap vat
c6 thé gy ra sy ¢b trong qua trinh van hanh hé théng xir 1y nudce thai.

- Song chan rac: Nham giit lai cAc vat thd ¢ phia trude. Song chin dugc chia 1am
hai loai di dong hoic ¢ dinh, thuong duoc dit nghiéng mot goc 60° — 75° theo
huéng dong chdy, duoc 1am bang sat tron hoac vudng va ciing c6 thé 1a vira tron
vira vudng, thanh no cach thanh kia mét khoang br?lng 60 — 100 mm dé chén vat
thd va 10 — 25mm dé chan vat nho hon [1]. Véan toc dong chay qua song chin
thuong thuong lay 0,8 — 1 m/s. Trudc chan rac con c6 khi lip thém may nghién
dé nghién nho céc tap chat [1].

- Ludi loc: Sau song chin réac, dé c6 thé loai bo cac tap chét ran c6 kich thuéde co
nho va min hon ta c6 thé dat thém ludi loc. Ludi ¢6 kich thuée 13 tir 0,5 — Imm.
Ludi loc dugc thiét ké voi nhiéu hinh dang khac nhau

2.1.2 Lang cdt

Bé ling cat thuong duoc thiét ké dé tach cé4c tap chit ran vo co khong tan
c6 kich thudce tir 0,2 — 2 mm ra khoi nude thai .Dya vao nguyén 1y trong luc,
dong nudc thai dugc cho chay vao bé lang theo nhiéu cach khac nhau: theo tiép
tuyén, theo dong ngang, theo dong tir trén xudng va tda ra xung quanh... Nudc
qua bé ling, dudi tac dung cta trong luc, cét niang sé ling xudng dudi va kéo

theo mot phan chat dong tu. Theo nguyén 1y 1am viéc, ngudi ta chia bé ling cat

SV: Bd buc Thinh — MT1601 8



KHOA LUAN TOT NGHIEP

thanh hai loai: bé ling ngang va bé lang dung.
2.1.3 Cdc logi bé ling

Qua trinh lang chiu anh hudéng cua cac yéu td chinh sau: luu luong nudce
thai, thoi gian lang, khéi lugng riéng va tai luong tinh theo chét rin lo limg, tai
lurong thuy luc, su keo tu Ccac hat ran, van toc dong chay trong bé, su nén bun
dic, nhiét d6 cua nudc thai va kich thude bé lang.

- B¢ lang ngang

Bé ling ngang c6 dang hinh chit nhat. Thong thuong bé ling ngang
dugc sir dung trong cac tram xir Iy co cong suat 3000 m3/ngay dém ddi voi
truong hop xtr Iy nude c6 dung phén va ap dung cong suit bat ky cho cac tram
xt Iy nude khong dung phen .

Trong bé ling ngang, ngudi ta chia dong chay va qua trinh ling thanh bon
ving: Vung nudc thai vao, ving tach, ving xa nudc ra va ving bun . Bé lang
ngang thuong c6 chiéu sau H tir 1,5 + 4 m, chiéu dai bang 8 + 12 lan chiéu cao
H, chiéu rong kénh tir 3 = 6 m. Van tdc dong chay trong bé ling ngang thudng
chon khdong 16n hon 0,01 m/s, thoi gian luu 1 + 3 gio
- Bé lang dung

Trong bé lang ding nuéc chuyén dong tir dudi 1én trén, con céac
hat cian roi nguwoc chidu véi chiéu chuyén dong cta dong nude. Khi xur
Iy nudc khong dung chit keo tu, cac hat cin ¢6 toc do roi 1én hon tde do dang
ciia dong nuée s& lang xubng day bé lang. Khi xir Iy nudc c6 dung chit keo ty,
thi con c6 thém mot sb céc hat cin co tde d6 roi nho hon toe do chuyén dong cua
dong nudc ciing dugc ling theo. Hiéu qua ling trong bé ling dung phu thudc
vao chat keo tu, sy phan bd déu ctia dong nude va chiéu cao ving ling

Bé lang dimg thuong c6 dang hinh vudng hodc hinh tron va dugc st dung
cho cac tram xtr Iy c¢6 cong suat dén 3000 m3/ngdy dém. Nudc thai dwa vio tim
bé voi toc do khong qua 30 mmy/s, thoi gian luu nude trong bé tir 45 + 120 phut
Bé ling theo phuong ban kinh

Puong kinh bé tir 16 + 60m. chiéu siu phan nuéc chay 1,5 + 5m,

con ty 1& duong kinh/chiéu sau tir 6 = 30. Pay bé c6 d6 doc i > 0,02 vé tam.
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Nudc thai duoc din tir tAm ra thanh bé va duoc thu vao mang rodi dan ra ngoai.
Can lang xubng day duoc tap trung lai va dua ra ngoai. Thoi gian nude thai luu
trong bé 85 + 90 phit.
Bé ling nay duoc tmg dung cho cac tram xur Iy ¢6 luu luong tir 20.000 m3/ngay
dém trd 18n, dan quay véi téc do dong 2 + 3 vong/1gid
2.1.4 Tach cdc tap chdt néi
Dau, m& trong mot s6 nudc thai san xuit, s& tao thanh mot 16p mang
mong phu 1én dién tich mit nudc kha 16n, gay kho khin cho qua trinh hép thu
oxy khong khi vao nudc, lam cho qua trinh ty lam sach cta nguén nudc bi can
trd, va anh hudng téi qua trinh sdng cta sinh vét. Vi vy, phai xtr 1y cac chét nay
trudc khi xa vao nguon tiép nhan.
2.1.5 Loc co hoc
Qua trinh loc dugc st dung trong xur 1y nudc thai dé tach cac tap chat
phén tan nho khoéi nude ma bé ling khong lang duge. Trong cac bé loc thuong
dung vat liéu loc dang tAm va dang hat. Vat li¢u loc dang tAm c6 thé lam bﬁng
tam thép khong gi, nhom, niken, dong thau... va ca céac loai vai khac nhau. Tam
loc can ¢6 tro Iyc nho, di bén va déo co hoc, khong bi truong né va bi phé huy ¢
diéu kién loc. Vat liéu loc dang hat 14 cat thach anh, than antraxit, than céc, soi,
d4, tham chi c4 than nau, than bun hay than gb
2.2 Xir Iy nwéc thai bang phwong phap hoa ly
Nhiing phuong phéap hoéa ly thuong duoc st dung trong xur Iy nudce thai la:
keo tu, hap phu, trich ly, bay hoi, tuyén ndi... Xir Iy hoa 1y c6 thé 1a giai doan xur
1y doc 1ap hoac xur Iy cung vdi cac phuwong phap co hoc, hda hoc, sinh hoc khac
trong cong nghé xtr Iy nude thai hoan chinh [2].
2.2.1 Phwong phap dong tu va keo tu
Pé tach céc chat gay nhiém ban ¢ dang hat keo va hoa tan mot cach hiéu
qua bang cach lang, can ting kich thudc ctia ching nhd sy tic dong twong hod
giita C4c hat phan tan, lién két thanh mot tip hop cac hat, nham lam ting téc do
lang ctia chuing. Viéc khir cac hat keo ran bang lang trong luc doi hoi trudc hét

cin trung hoa dién tich cua chung, thir dén 13 lién két ching véi nhau. Quad trinh
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trung hoa dién tich thuong dugc goi la qua trinh dong tu (Coagulation)
con qua trinh tao thanh cac bong 16n hon tir cac hat nho goi 1a qua trinh keo tu
(Flocculation)
- Phuong phap dong tu
Viéc lua chon chét dong tu phu thudc vao thanh phﬁn, tinh chit hoa 1y,
gid thanh, néng d6 tap chit trong nudc, pH va thanh phan mubi trong nudc.
Trong thuc té chat dong tu st dung rong rai nhat la Al,(SO4); va cac mudi sat
Fe,(S04)3.2H,0, Fey(SO4)3.3H,0, FeSO,.7H,0 va FeCl;
- Phuong phap keo tu
Keo tu 1a qua trinh két hop cac hat lo limg khi cho cac chit cao phan tir vao
nudc. Khac véi qua trinh dong tu, khi keo tu thi su két hop dién ra khong chi do
tiép xtic truc tiép ma con do tuong tac 1an nhau giita cac phan tir chat keo tu bi
hap phu trén cac hat lo limg. Viéc st dung chat keo tu cho phép giam chat dong
tu, giam thoi gian dong tu va tang van tbe léng. Co ché lam viéc cua chat keo tu
dwra trén cac hién twong: hip phu phan tir chat keo trén bé mit hat keo, tao thanh
mang ludi chét keo tu. Dudi tac dong cua chét keo tu gitta cac hat keo tao thanh
cdu tric 3 chiéu, c6 kha ning tach nhanh va hoan toan ra khoi nudc
2.2.2 Phwong phdp tuyén noi

Phuong phap tuyén ndi thuong duoc st dung dé tach cac tap chat
phan tan khong tan, tu ling kém ra khoi pha 1ong va cung duoc dung dé tach
mot s6 tap chit hoa tan nhu cac chat hoat dong bé mit .Uu diém cta phuong
phap tuyén ndi so v6i phuong phap ling 1a ¢ thé khir dugc hoan toan cic hat
nho, nhe va lang cham trong mot thoi gian ngan
Qua trinh tuyén ndi duoc thuc hién bang cach suc c4c bot khi nho vao trong pha
long, cac bot khi do két dinh vé6i cac hat chét ban va kéo ching ndi 1én trén bé
mat, sau do chung tap hop lai voi nhau thanh cac 16p bot. Co6 hai hinh thuce tuyén
ndi: Suc khi ¢ ap suat khi quyén va bdo hoa khong khi & ap suat khi quyén sau
d6 thoét khi ra khoi nudc & ap suat chan khéng

2.2.3 Phwong phdp hdp phu

Téch cac chat hiru co va khi hoa tan khoi nude thai bang cach tap trung
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cac chat do6 trén bé mit chat ran hoic bang cach tuong tac gitta cac chat ban hoa
tan v6i cac chat ran.
Phuong phap hip phu dugce ding dé loai hét cac chat ban hoa tan vao nudc ma
mot s6 phuong phéap khac khong loai bo duoc. Thong thuong ddy 1a cac hop
chat hoa tan c6 doc tinh cao hodc c4c chat co mui, vi va mau rat khé bi phan huy
sinh hoc. Céc chét hép phu thuong dung la than hoat tinh, dat sét hoat tinh,
silicagen, keo nhom, mot sd chat tong hop khac hodc chét thai trong san xuét,
nhu xi tro, xi mat sét,. .. Trong $6 nay than hoat tinh duoc st dung nhiéu nhat
2.2.4 Phwong phdp trao déi ion

Trao doi ion 1a mot qué trinh trong d6 céc ion trén bé mit ciia chat trao doi
v6i ion c6 cung dién tich trong dung dich khi tiép xtic véi nhau. Cac chat nay goi
1a ionit, chung hoan toan khong tan trong nudc. Phuong phap trao d6i ion dugc
diing dé lam sach nudc cap hodc nude thai khoi cac kim loai nhu Zn, Cu, Cr, Ni,
Pb, Hg, Cd, Mn... cling nhu cic hop chat cua asen, photpho, xyanua. Phuong
phap nay cho phép thu hoi cac chat co gia tri va cho hiéu suat xir 1y cao. Cac
chat trao doi ion c6 thé vo co hodc hitu co, c6 ngudn goc tu nhién hay nhan tao

2.2.5 Phwong phdp tich bang mang

Mang dugc dinh nghia 12 mot pha, dong vai trd ngan cach gitra cac pha
khac nhau. Viéc ung dung mang dé tach cac chat, phu thudc vao do tham qua
ctia cac hop chat d6 qua mang. Qua trinh phan tach bang mang phu thudc vao ap
suit, diéu kién thuy dong, két cau thiét bi, ban chat va nong dd cua nudc thai,
ham luong tap chét trong nudc thai cling nhu nhiét do.
- Tham thau nguoc: Phuong phap nay 13 loc nudc qua mang ban tham, mang chi
cho nudc di qua con céac ion clua mudi hoa tan trong nudc duoc gitr lai. bé loc
dugc nudéc qua mang nay phai tao ra ap luc du nguoc véi hudng di
chuyén nudc bang tham thau. Hiéu suit ctia qua trinh tham thau phy thudc vao
tinh chat ciia mang ban tham
- Siéu loc: Siéu loc va thAm thau nguoc déu phu thudc vao ap sut, dong lyc ctua
qua trinh va doi hoi mang cho phép mot s6 ciu tir tham qua va giir lai mot sd cau

tr khac. Luu luong chét 1ong di qua mang siéu loc phu thudc vao chénh 1éch ap
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sut
- Tham tach va dién tham tach: Dung loai mang cho phép di qua mdt loai ion
chon loc, khong cho nudc di qua. Nhuge diém cua phuong phép nay la tiéu hao
dién ndng l6n
2.2.6 Ca&c phuong phap dién hoa
Nguoi ta sit dung C4c Qua trinh oxy hoa cuc anot va khir cua
catot, dong tu dién... dé lam sach nuéc thai khoi cac tap chit hoa tan va phan
tan. TAt ca cac qua trinh nay déu xay ra trén cac dién cuc khi cho dong dién mot
chiéu di qua nuéc thai. Hiéu suit ctia phuong phap nay duoc danh gia bang mot
loat cac yéu td nhu mat do dong dién, dién ap, h¢ $6 sur dung hitu ich dién ap,
hiéu suat theo dong, hiéu suét theo nang lwong. Nhuoc diém cta phuong phép
nay la tiéu hao dién nang 1on.
2.2.7 Phuong phap trich ly
Trich ly pha long duoc (mg dung dé lam sach nudc thai chira phenol, axit
hitu co, cic ion kim loai... phuong phap nidy dugc tmg dung khi ndng d6 chat
thai 16n hon 3 + 4 g/l . Lam sach nudc thai bang phuong phap trich ly bao gom
ba giai doan
- Giai doan th nhat: Tron déu nudc thai véi chét trich ly, gitta cac chat
long hinh thanh hai pha I6ng.
- Giai doan thtr hai: Phan riéng hai pha 1dng noi trén
- Giai doan thir ba: T4i sinh chat trich ly
2.3 Xir Iy nwéc thai bang phwong phap héa hoc
Céac phuong phap hoa hoc thuong dugc tng dung trong xir Iy nudc thai: trung
hoa, oxi hoa va khir. Cac phwong phap nay duoc tmg dung dé khr cac chat hoa
tan va trong cac hé thong cap nudc khép kin. Tuy theo tinh chat nudc thai va
muc dich can xur Iy ma céng doan xur Iy héa hoc dugc dua vao vi tri nao. Chi phi
st dung phuong phép nay thuong cao.
2.3.1 Phuong phap trung hoa
Nudc thai can dugc trung hoa (dwa pH = 6,5 + 8,5) trude khi thai vao

ngudn tiép nhan hoic sir dung cho cong nghé xu 1y tiép theo.

SV: Bd buc Thinh — MT1601 13



KHOA LUAN TOT NGHIEP

Tuy thudc vao thé tich, ndng do cua nudc thai, ché do thai, kha ning sin c6 va
gid thanh cua tac nhan hoa hoc dé lwa chon phuong phép trung hoa.
Trung hoa nudc thai co thé duoc thuc hién br:?mg nhiéu cach khéc nhau
- Trung hoa bang tron 1an chét thai
- Trung hoa bang bd sung c4c tdc nhan hoa hoc
- Trung hoa nude thai axit bang cach loc qua vt liéu
- Trung hoa bang cac khi axit
2.3.2 Phuong phap oxi hoa khir

Pé 1am sach nudc thai ngudi ta c6 thé sir dung cac chat oxy hoa nhu clo &
dang khi va hoa 16ng, cac hop chét cta clo nhu NaOCl, Ca(OCl)2... va KMnO4,
K2Cr207, H202, oxy cua khong khi, O3...Trong qua trinh oxy hoa, cic chat
doc hai trong nudc thai duogc chuyén thanh cac chat khong doc hai hodc it doc
hai hon va tach ra khoi nude. Qua trinh nay ti€u tdn mot luong 16n cac tdc nhan
hoa hoc
Céc chat oxy hoa thuong duoc ding trong xt 1y nudce thai: clo, hydro peoxyt,
oxy trong khéng khi, ozon, tia UV

2.3.3 Khur trung nuoc thai

Dung céac hoa chat hodc cac tac nhan co tinh doc ddi véi vi sinh vat, tao,
dong vat nguyén sinh, giun, san... trong mot thdi gian nhat dinh, dé dam
bao céac tiéu chuin vé sinh. Toc d6 khur trung phu thudc vao néng do cua chat
khtr trung, nhi€t 40 nudc, ham luong can va céac chét khur trong nudc va vao kha
ning phan ly ctia chat khir tring. Céac chéat thuong st dung dé khu trung:
khi hoac nudc clo, nudc javel, voi clorua, cac hipoclorit, cloramin B. Mot
s6 phuong phap khir khuan thudng dugc Gmg dung hién nay:

- Phuong phap Chlor hoa:

Luong Clor hoat tinh can thiét cho mot don vi thé tich nudc thai 1a: 10
g/m3 dbi v&i nude thai sau xtr Iy co hoc, 5 g/m3 ddi véi nudce thai sau xur 1y sinh
hoc hoan toan. Clor phai duoc tron déu véi nude thai va thoi gian tiép xtc giira
h6a chét va nudc thai tbi thiéu 1a 30 phut

- Phuong phap Chlor héa nudc thai bang clorua voi:
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Phan ung dic trung la su thiuy phan cua clo tao ra axit hypoclorit va
axit clohydric. Clorua vo6i dugc trdn véi nudc sach dén lac dat néng do
khoang 10 + 15%. Sau do, dugc bom dinh luong bom dung dich clorua vo1 véi
lidu lwong nhét dinh toi hoa tron voi nudce thai.

- Kht tring nuéc thai bang iod:

La chat kho hoa tan nén iod duoc dung ¢ dang dung dich bao hoa. B§ hoa
tan cua iod phu thudc vao nhiét dé cia nudc. Khi do pH < 7, iod st dung léy tur
0,3+ 1 mg/l, néu st dung cao hon 1,2 mg/I s& lam cho nudc ¢c6 mui vi iod

- Khir tring nudc bang 0zon:

Tac dung diét trung say ra manh khi ozon da hoa tan du lidu luong, manh
va nhanh gap 3100 1an so véi clo. Thoi gian khir tring xay ra trong khoang tir 3
+ 8 gidy . Luong ozon can dé khir tring nudc thai tir 0,2 = 0,5 mg/lit, ty thudc
vao chat lugng nudc, cuong do khuay tron va thoi gian tiép xuc (thuong thoi
gian tiép xtc can thiét 4 + 8 phat). Uu diém khong c6 mui, giam nhu ciu oxy
cua nudc, giam néng do chét hiru co, giam néng dd cac chat hoat tinh bé mat,
khir mau, chat ran, nito, phét pho, phénol, xianua... Nhuoc diém cua phuong
phap nay 1a tiéu ton nang luong 16n va chi phi dau tu ban dau cao.

- Kht tring nudc bang tia tir ngoai

Dung céc den buc xa tir ngoai, dat trong dong chdy ctia nudc, cac tia cuc
tim phat ra s& tic dung 1én cac phan tir protit ctia t& bao vi sinh vét, pha v cu
tric va lam mat kha nang trao doi chét, vi thé chang bi ti€u diét. Hiéu qua khi
tring cao khi trong nuéc khdng co cac chit hitu co va cin lo lung. Str dung tia
cuc tim dé khir tring khong 1am thay d6i mui vi ctia nude
2.4 Xir Iy nwéc thai bang phwong phap sinh hoc

Nguoi ta stt dung phuong phap sinh hoc dé 1am sach nuéc thai khoi cac
hop chit hiru co va mdt sb chit vo co nhu H,S, cac sunfit, amoniac, nito. .. [3].
Phuong phép nay dua trén co so st dung hoat dong ctia vi sinh vat, chu yéu 12 vi
khuan di dudng hoai sinh c6 trong nudc thai, && phan huy cac chat hiru co gay
nhiém ban trong nudc thai. Cac vi sinh vat sit dung cac hop chét hitu co va mot

s6 chat khoang 1am chét dinh dudng va tao ning luong. Két qua 1a cac chat hitu
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co gy nhiém ban dugc khoang hoa va trd thanh cac chat vo co, cac chat khi don
gian va nude. Trong qua trinh dinh dudng, chlng st dung cic chat dinh dudng
dé tai tao té bao, sinh trudng va sinh sdn nén sinh khdi, déng thoi ¢6 thé lam
sach céc chat hitu co hoa tan hodc céc hat keo phan tan nho

Nguyén ly chung cta qua trinh oxy hoéa sinh hoa: thuc hién qua trinh oxy
hoa sinh hda cac hop chét hitu co hoa tan, cac chat keo va phan tan nho trong
nuge thai can duoc di chuyén vao bén trong té bao cua vi sinh vat, tom lai qua
trinh xi 1y sinh hoc gdm céc giai doan sau
- Chuyén cac hop chat 6 nhiém tir pha Iong t6i bé mat cia té bao vi sinh vat do
khuéch tan ddi luu va phén tir.
- Di chuyén chat tir bé mit ngoai té bao qua mang ban tham bang khuéch tan do
su chénh léch nong do cac chat ¢ bén trong va bén ngoai té bao
- Qua trinh chuyén hoa cac chat ¢ trong té bao vi sinh vat véi sy san sinh nang
luong va qua trinh tong hop cac chat méi cua té bao véi su hap thu nang lugng.

2.4.1 Cdc cong trinh xit Iy sinh hoc nuée thai trong diéu kién tw nhién
Co s& cua phuong phap ndy 1a dya trén kha ning ty lam sach coa dat va
ngudn nude. Viée xir Iy nude thai trén canh dong tudi, bai loc dién ra do két qua
t6 hop ctia cac qua trinh hoa 1y va sinh hoa phirc tap. Thuc chét 1a khi cho nudc
thai thim qua 16p dat bé mit thi can duoc gitt lai ¢ day, nhd c6 oxy va vi khuan
hiéu khi ma qué trinh oxy hoa dugc dién ra. Thuc té cho thay rang qua trinh xtr
Iy nudc thai qua 16p dat bé mit dién ra & d6 sau t6i 1,5m . Cho nén canh dong
tudi, bai loc thuong duoc xay dung ¢ nhitng noi c6 muc nudc ngdm thip hon
1,5m tinh dén mat dat. Nhu vay nguoi ta dé xdy dung canh dong tudi phai tuin
theo hai muc dich: Vé sinh va kinh té nong nghiép. Nudc thai sinh hoat chta
nhiéu vi khuan gy bénh va trimg giun san, vi vay, khi xdy dung va quan
ly canh dong tudi phai tudn theo nhiing yéu cau vé vé sinh nhat dinh. C6 hai
loai canh dong tudi:
2.4.2.1 Cdnh dong twéi céng céng va bdi loc
Trong nudc thai sinh hoat c6 chira cac chat dinh dudng cho cay trong nhu

: dam, kali, lan... ham Iugng ctia ching phu thudc vao tiéu chuan thai

SV: Bd buc Thinh — MT1601 16



KHOA LUAN TOT NGHIEP

nuéc. Nudc thai trude khi dua 1én canh dong tudi, bai loc can phai xtr 1y so b
trudec.

Canh déng tudi va bai loc dugc xay dung tai nhitng noi dat cat, dat a
cat... tuy nhién ciing c6 thé xay dung ¢ nhimng noi a sét. Canh dong tudi va bai
loc 12 nhitng 6 duogc san bang hoic doc khong dang ké va ngan céch bang nhiing
bo dit, nude thai duge vao cac 6 nhd hé thong dudng dng trong cac 6 phan phdi.
Kich thudc cua cac 6 phu thudéc vao dia hinh, tinh chit cta dat dai va
phuong phdp canh téc.

2.4.2.2 Cdanh dong twéi néng nghiép

Tir 1au ngudi ta da nghi t6i viée st dung cac chét thai phan bén cé chira
trong nudc thai, khong chi bang cach tudi 1én nhiing canh dong coéng cong, ma
con tudi 1én nhiing canh déng nong nghiép thudc ndng trudng va nhiing ving
ngoai 6 do thi... Tuy theo ché do tudi nudc ma ngudi ta phan ra: canh dong tudi
thu nhan nudc thai quanh nam va thu nhan nudc thai theo mua. Chon loai nao la
tiy thudc vao dic diém thoat nude cta ving va loai cay trong hién cé. Trudc khi
thai vao canh dong, nude thai can phai duge xtr 1y so bd. Tiéu chuan tudi nudc
1én canh ddng ndéng nghiép 1ay thap hon tiéu chuan tudi nudc 1én canh dong
cong cong. Hiéu suat xtr Iy nude thai trén canh dong tudi dat rat cao

2.4.2.3 Ho sinh hoc

H6 sinh hoc 1a hd chira khong 16n 1dm, ding dé xir Iy nuéc thai bang sinh
hoc chu yéu dua vao qua trinh tu 1am sach cua ho. Trong cac cong trinh sinh hoc
tw nhién thi hod sinh hoc duoc ap dung rong rai nhiéu hon hét. Ngoai viéc xu ly
nuée thai hd sinh hoc con con c6 thé dem lai nhitng loi ich sau Nubi trong thuy
san; Ngudn nudc dé tudi cho ciy trong; Diéu hoa dong chay nudc mua trong hé
théng thoat nudc thai do6 thi. Can cr vao dic tinh ton tai va tudn hoan cua cac vi
sinh va co ché xtr Iy ma ngudi ta phan ra ba loai hd
- H6 ky khi: Dung dé lang va phan hay cin bang phuong phap sinh hoa ty nhién
dua trén co s& séng va hoat dong cua céc vi sinh vat ky khi, loai hd nay thuong
duogc sir dung dé xur Iy nudc thai cong nghiép c6 d6 nhiém ban 16n.

- Ho tuy tién: Trong loai hd ndy thuong xay ra hai qua trinh song song: qua trinh
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oxy héa hiéu khi va qua trinh oxy héa ky khi. Nguon oxy cung cép cho qué trinh
cha yéu 1 oxy do khi troi khuéch tan qua mit nudc va oxy do su quang hop cua
rong tdo, qua trinh nay chi dat hi€u qua & 16p nudc phia trén do sau khoang 1m.
Qua trinh phan hay ky khi 16p bun & day hd phu thudc vao diéu kién nhiét do.
Chiéu sau ctia hd co anh huong 16n t6i sy xdo tron, t6i cic qua trinh oxy hoa va
phan huy trong hd. Chiéu sau ctia hd tiy tién thuong 1y trong khoang 0,9 + 1,5
m
- Hd hiéu khi: Qua trinh oxy héa cac chit hitu co nho cac vi sinh vat hiéu khi.
Nguoi ta thuong phan loai hd ndy thanh hai nhém: hd Im thoang tu nhién va hd
lam thoang nhan tao. HO 1am thoang tu nhién 1a loai hd dugc cung cap oxy chu
yéu nhd qué trinh khuéch tan ty nhién. Pé dam bao anh sang co thé xuyén qua,
chiéu sau cta hd khoang 30 + 40 cm. Thoi gian luu nude trong hd khoang 3 + 12
ngay. HO hiéu khi 1am thoang nhan tao, 1a loai hd dugc cung cap oxy bang céc
thiét bi thoi khi nhéan tao, hoic may khuay co hoc. Chiéu sau ctia ho c6 thé tir 2 +
45m
2.4.3 Xu ly sinh hoc nuoc thai trong diéu kién nhdn tao

Xt 1y nude thai bang phuong phap hiéu khi trong diéu kién nhan tao dwa
trén nhu cau oxy can cung cap cho vi sinh vat hiéu khi trong nudc thai hoat dong
va phat trién, qua trinh ndy cta vi sinh vat gom ca hai qua trinh
- Dinh dudng st dung lai cac chat hitu co, cac ngudn nito va phdt pho cing
nhing ion kim loai khac véi mirc do vi luong dé xay dung té bao méi, phat trién
tang sinh khéi.
- Phan hity cac chét hitu co con lai thanh CO2 va nudc.
Ca hai qua trinh dinh dudng va oxy hoa clia vi sinh vat c¢6 trong nudc thai déu
can oxy. Dé dap tmg duoc nhu ciu oxy, ngudi ta thudng phai khudy dao, hoic
suc khi vao trong khéi nuéc.

2.4.3.1 Bé phan iing sinh hoc hiéu khi

Bé Aecroten va bé FBR 14 nhiing dang bé phan tng sinh hoc hiéu khi. Qua

trinh hoat dong séng cua quﬁn thé vi sinh vat trong bé thyc chit 1a qua trinh nudi

vi sinh vat trong cac binh phan tng sinh hoc hay cc binh 1én men thu sinh khdi.
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Céc chét lo ling trong nudce thai hay céc gia thé c¢b dinh 1a noi cu ngu cho cac vi
sinh vat sinh san va phat trién. Khi xtr 1y nudc thai ¢ bé aeroten duoc goi 1a qua
trinh xtr 1y véi sinh trudng lo ling cua quan thé vi sinh vét. Cac bong can ton tai
trong bé chinh 1a bun hoat tinh. Con khi xir Iy nudc thai trong bé FBR dugc goi
1a qua trinh xtr 1y sinh trudng bam dinh, cac loai vi sinh vat sng bam dinh 1én
gia thé tao thanh 16p mang vi sinh, 16p mang vi sinh nay tap hop thanh quén thé
vi sinh sdng trén do.

Bun hoat tinh 1a loai bun x6p chtra nhiéu vi sinh vét c6 kha ning oxy hoa
va khoang hoa cac chat hitu co chtra trong nudc thai. Tuong ty nhu vay ddi voi
bé FBR thi cac gia thé 1a méi truong thuan loi cho cac vi sinh vat dinh bam
(mang vi sinh), cac vi sinh vat dinh bam Ién bé mat vat liéu mot cach ¢ chon loc
nén kha niang hp phu céac chat hitu co trong nudc thai cao hon trong bé Aroten.

Trong qua trinh x{r 1y hiéu khi trong bé aeroten, cac vi sinh vat sinh
truong & dang huyén phu, qua trinh 1am sach trong bé dién ra theo muc dong
chay qua hon hop nudce thai va bun hoat tinh dugc suc khi. Viéc suc khi & day
dam bao cac yéu cau: 1am cho nudc duoc bao hoa oxy va duy tri bun hoat tinh &
trang thai lo lting.

2.4.3.2 Loc sinh hoc

Bé loc sinh hoc 1a mot thiét bi phan (mg sinh hoc trong d6 cac vi sinh vat
sinh trudng cb dinh trén 16p mang bam trén 16p vat liéu loc. Nude thai dugc tudi
tir trén xubng qua 16p vt liéu loc bang da hoic cac 16p vat liéu khéc, tao ra 16p
mang nhét goi 1 mang sinh hoc, phu 1én bé mat 16p vat lidu dém, vi vay ngudi
ta con goi loai bé nay 1a bé loc nho giot (trickling filter), Khi dong nuéc thai
chay trim 1én mang nhdt nay, cac chat hitu co duge vi sinh vat chiét ra con san
pham ctia qUa trinh trao d6i chat CO2 sé& duoc thai ra qua mang chat 1ong

2.4.4 Xir Iy nuéce thai bang sinh hoc ky khi

Qua trinh phan huy cac chét hitu co trong diéu kién ky khi do mot quan
thé vi sinh vat hoat dong khong can su ¢6 mat cla oxy khong khi, san phém cudi
cung la mot hon hop khi CH,4, CO,, Ny, H,S... trong d6 co td1 65% la CH,

Ngudi ta c6 thé coi qua trinh 1én men métan gdm ba pha: pha dau 1 pha phan
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huy, pha thir hai 14 pha chuyén hoa axit, pha thir ba 1a pha kiém (métan hoa)
2.4.4.1 Phuong phap ky khi voi sinh truong lo lung

Trong céc qua trinh phan huy ky khi cac chat hitu co, xir 1y nudc
thai bang phwong phéap ky khi sinh truéng lo ling duoc ding phd bién. O nhiét
dd 35 + 37°C, khbi nguyén li¢u trong bé khong thé duoc gia nhiét va xdo tron do
vy thoi gian 18n men 1a kha dai 30 + 60 ngay. Néu khdi nguyén lidu duoc gia
nhiét téi 50 + 550C va khudy déo trong diéu kién ky khi, thi thoi gian 1én men
con rat ngan lai con 15 ngay hoic it hon

Bé phan tng c6 bun hoat tinh ndng d6 cao cho phép bé lam viéc véi tai
luong cao. Pé dam bao bé 1am viéc v6i ndng do bun cao, ngudi ta phai ciy
gidng vi sinh vat cua pha axit va pha sinh metan. Bé phai van hanh véi ché do
thuy luc < '52 cong suat thiét ké, sau 2 + 3 thang mai dat duoc néng dd can thiét.
Néu khong céy giéng tu nhién, bé hoat dong 3 + 4 thang mdi dat dugc néng do
bln can thiét

2.4.4.2 Phwong phdp ky khi véi sinh truong gdn két

bay la phuong phap xtr 1y ky khi nudc thai dua trén co sé sinh trudng
bam dinh vé6i vi khuan ky khi trén cac gia mang. Hai qua trinh phd bién cua
phuong phap nay 1a loc ky khi va loc véi 16p vat liéu truong no, duge ding dé
xtr Iy nudc thai chira cac chat cacbon hitu co. Qua trinh sinh trudng gin két cling
duoc st dung dé xu 1y nitrat.

- Loc ky khi véi sinh truong lo ling gan két trén gia mang hitu co :

Phuong phép ndy 1a tng dung kha ning phat trién cua vi sinh vat thanh
mang mong trén vat lidu 1am gia thé, c6 dong nudc diy chay qua. Vat liéu co thé
la chat déo & dang tim sip xép hay bang vat liéu roi hodc hat, nhu hat
polyspiren c6 duong khi 3 + 5 mm. Nudc thai di to dudi 16p vat licu loc di 1én
va tiép xuc vai 16p vat liéu. Trén mat cac 16p vat liéu co chira cac vi sinh vat ky
khi va tly tién phat trién thanh mang mong, khi cc chat hiru co trong nudc thai
tiép xtc v6i mang dinh bam trén mit vat liéu s& duoc hap thu va phan huy. Bun
can duoc giit lai trong khe rong cua 16p loc, sau 2 + 3 thang 1am viéc xa bun mot

lan, thau rtra loc.
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- Xtr Iy nudc thai bang loc ky khi véi 16p vat liéu gia long truong né

Theo phuong phap nay, vi sinh vat duoc ¢ dinh trén 16p vat li¢u hat duogc
gian nd boi dong nude dang 1én sao cho su tiép xuc cia mang sinh hoc véi cac
chét hiru co trong mot don vi thé tich 1a 16n nhat. Nudce ra duoc quay lai dé pha
lodng nude thai dau vao, va can giir luu lugng 5 + 10 m/h dé gitt cho vat liéu &
trang thai x6p — trwong nd. Nong d6 sinh khdi ¢ thé dat téi 15.000 = 40.000
mg/l. St dung loai loc ndy can luu ¥ thu hoi cac hat vat liéu theo dong, néu can
loai bé huyén phu can phai dat thém thiét bi ling trong tiép theo. Tai luong COD
trong nude thai c6 thé giam tir 30 + 60 kg/m3.ngay va hiéu suat loc tir 70 + 90%
[4].

2.4.4.3 Ho ky khi

O trong hé ky khi, vi sinh vat ky khi phan hity c4c chét hitu co thanh céc
san pham cudi ¢ dang khi, cha yéu 1a CHy, CO,, va cac san pham trung gian sinh
mui nhu H,S, axit hitu co... H6 ky khi c6 thé str dung dé xir Iy nudc thai c6 ham
luong chat hitu co cao, nhu protein, ddu md, khong chira cac chit cd doc tinh d6i
v6i vi sinh vat, di cac chat dinh dudng va nhiét 6 nude twong ddi cao (trén
200C). Tuy thudc vao lwong BOD trong nudc thai, c¢o thé xay hd ky khi két hop
v6i ho tiy tién va ho hiéu khi. Nhu vay ta ¢ mot chudi hd va mdi ho c6 thé 1am

giam mot lugng BOD dang ké
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LUA CHON VA TiNH TOAN THIET KE PHUONG AN XU LY

PHAN II1

NUOC THAI

3.1. Tinh chit nwéc thai

Qua nghién ctru s6 li¢u thuc té tur cac tram xr 1y nude thai bénh vién tai

mét sd bénh vién 16n co quy mo tuong tu cho théy mét sd chi tiéu chinh c6 trong

nudc thai can xtr 1y nhu sau:

Bang 3.1.Tinh chat nwéc thai bénh vién

Stt Cac chi ti€u chinh Mau nudc thd
b on vi Két qua

1 PH 7.2

2 BOD mg/I 250

3 COoD mg/I 350

4 SS mg/I 120

5 PO mg/I 9

6 Nitrat (NO3") mg/I 20

7 Tong Coliform MPN/100ml 10°

Thanh phan nudc thai sau xu 1y, nudc thai sau xi 1y phai dat tiéu chuan Viét

Nam TCVN 7382 : 2004 Cot B véi cac théng s6 chinh nhu sau

Bang 3.2. Thanh phéan nwéc thai sau xir 1y

Stt | Céc chi tiéu chinh Nudc sau xu ly

b on vi Két qua
1 PH 6.5-8.5
2 BOD mg/I 20
4 SS mg/I 50
5 Nitrat tinh theo nito mg/I 30
6 Téng Coliform MPN/100ml 1000
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3.2. Luwa chon phwong an xir ly nuwée thai

So d6 cong nghé va thanh phan cac cong trinh don vi cta tram xir Iy nudc thai
dugc lya chon phu thudc vao:

- Cong suat cua tram xur 1y;

- Thanh phﬁn va tinh chét cia nudc thai:

- Piéu kién cy thé cua dia phuong;

- Murc do can thiét xur 1y nudc thai,

- Tiéu chuan xa nudc vao ngudn tiép nhan tuwong Gng;

- Phuong phap st dung can;

- Piéu kién mat br?lng va dia chat thuy van khu vuc xay dung cong trinh;
- Céc chi tiéu kinh té k¥ thuét khac

=> Phuong an xt ly: Gom céc giai doan xir 1y va cac cong trinh xt Iy don vi nhu
Sau:

3.2.1 Phuong an 1:

- Xt ly co hoc

+ Ngan tiép nhan.

+ Song chin rac

+ B¢ diéu hoa

- Xt ly sinh hoc:

+ Aerotank (vi sinh vat lo ltrng — bun hoat tinh)

+ Bé lang ly tam (dot I1)

- Xur ly can:

+ Bé chura bun

- Khtr tring va lam sach nudce

+ Bé tiép x(c

+ Bé loc ap luc

Thuyét minh phwong dn 1

Nudce thai tor bénh vién dugce thai ra tr cac bd phan khac nhau: Phong
chiéu X-Quang, rira phim, phong md, phong tri xa, phong diéu ché thude...

Nén tinh chat nudc thai tai cac bd phan nay ciing khac nhau. Tuy nhién luong
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nudc thai ra & cac bo phan nay thuong kha nho so voi tong lugng nudc thai ra
ctua toan bénh vién (thuong nudc thai ra & cac nha bénh nhan, cac nha an, nha
giat, khu dich vu c6 luu lugong rat 16m).Nuoc thai vé sinh duogc st ly béng ham
tu hoai 3 ngan trudc roi dan vao tram xu 1y nudce thai.

Nudc tir ngan tht 3 ctia hAm tu hoai s& duoc dan sang bé diéu hoa cung
vo1 nudc thai tor cac phong kham va cac bd phan khac nhu nha an, khu dich
vu... Tai bé diéu hoa c6 dat song chin rac tho, rac bi gitr lai s€ duogc léy héng
ngay va duogc don vi dich vu van chuyén di xu ly.

Nudc sau khi qua bé diéu hoa s& duoc bom qua bé Aerotank. Tai diy qué
trinh x@r Iy sinh hoc dién ra cac vi sinh ton tai trong bun hoat tinh s& oxy hoa
cac chat hitu co ¢ trong nudc thai.

Két thuc quéa trinh xir 1y sinh hoc, nudc thai s& qua bé lang dé 1ang bun hoat
tinh va cac chat lo ling. Mot phan bun s& duoc tuan hoan lai bé Aerotank, con
phan bun du sinh ra trong qué trinh xir Iy s& dugc bom sang bé chira bun. Tai
day bun s& duoc qua may ép bun dé lam giam thé tich cin.

Sau bé lang, ham lugng cin va BOD trong nudc thai da dam bao yéu cau xur
ly xong van con chira mot lwong nhat dinh cac vi khuan gay hai nén ta phai
khtr trung.

Vi lugng nuée sau khi xir Iy s& duge dung lai 1am nguén nude tudi cdy cho
khu vuc nén ta cho qua bé loc ap luc dé khir mui rdi mai xa vao hd chira nuée
tudi cay.

3.2.2 Phuwong an 2:
- Xtr ly co hoc

+ Ngin tiép nhan.

+ Song chén rac

+ BE diéu hoa

- Xu 1y sinh hoc:

+ Biofin cao tai

+ Bé lang ngang

- Xt ly cén:

SV: 6 buc Thinh — MT1601 24



KHOA LUAN TOT NGHIEP

+ Bé& nén bun

+ San phoi bun

- Khtr trung va lam sach nudc
+ Bé tiép xtc

+Bé loc ap luc

Thuyét minh phwong dn 2

Nudc thai tir bénh vién dugc thai ra tor cac bd phan khac nhau: Phong chiéu
X-Quang, rira phim, phong mo, phong tri xa, phong diéu ché thubc... Nén
tinh chat nude thai tai cac bd phan nay ciing khac nhau. Tuy nhién luong nuéc
thai ra & cac b phan nay thudng kha nho so véi tong lugng nude thai ra cua
toan bénh vién (thuong nudce thai ra & cac nha bénh nhan, cac nha an, nha giat,
khu dich vu ¢6 luu luong rat 16n).

Nudc thai v¢ sinh dugc st 1y bﬁng ham tu hoai 3 ngan trudc 161 dan vao tram
xur Iy nudc thai.

Nudc tir ngin thir 3 cia hAm tu hoai s& duoc dan sang bé diéu hoa cung véi
nudc thai tr cac phong kham va cac by phan khac nhu nha an, khu dich vu...
Tai bé diéu hoa c6 dit song chan rac thd, rac bi giit lai s& dugc 1ay hang ngay
va duoc don vi dich vu van chuyén di xu 1y.

Nudc sau khi qua bé diéu hoa s& dugc bom qua bé Biofin cao tai va bé
lang. Sau bé lang, ham lugng cin va BOD trong nudc thai dd dam bao yéu cau
xUr Iy xong van con chtra mot luong nhat dinh cac vi khuan giy hai nén ta phai
khtr trung.

Vi luong nuéce sau khi xir 1y s& duge dung lai 1am ngudn nude tudi cdy cho
khu vuc nén ta cho qua bé loc ap luc dé khir mui r6i méi x4 vao hod chtra nudce
tudi cay.

3.2.3 Nhan xét:

Hai phuong an trén déu dat hiéu qua xur 1y. Vi nudc thai bénh vién chira
nhiéu vi sinh gay bénh nén ham luong cin bun xa ra can dugc xir 1y triét dé

tranh 14y lan mam bénh, do d6 ta chon phuong an 1. Con phuong an 2, tuy ¢

SV: 6 buc Thinh — MT1601 25



KHOA LUAN TOT NGHIEP

hiéu qua xur ly tdt hon nhung luong can chua duogc xu 1y triét dé va dién tich
mit bang phai tuong ddi 16n. Do d6 ta chon phuong an 1 lam phuong an tinh
toan.

3.2.3.1 So @6 cong nghé:
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NUOC THAI
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Hinh 3.1. So' d6 cong nghé
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3.2.3.2 Mo ta cong nghé:

Nudc thai sinh hoat va y té tir cac phong vé sinh, phong mo, phong xét
nghiém , nha bép, nha giit, v.v. sau khi qua cac cong trinh xt 1y so bd nhu bé
tu hoai, bé tach diu m&, dé tach cin 16n ra khoi nuée thai, theo hé théng céng
riéng duoc dua vé tram xtr 1. Tai tram xu 1y nudc, trude tién nudc thai chay
qua thiét bi lugc rac dé tach cin tho ( gidy, bao nilong, mau g ...), va chay vao
giéng thu nuéc thai. Tir ddy chung duoc bom nudc thai bom vao bé can bang.
Bé diéu hoa c6 tac dung didu hao luu luong va ndng d6 cac chat 6 nhiém trong
nudc thai. Tiép tuc nudc thai dugec bom vao bé aerotank véi mét luu luong cd
dinh.

Tai bé aerotank s& xdy ra qua trinh phan huay céac chat ban hitu co trong
nudc thai nhd céc vi sinh hiéu khi lo ling — qué trinh bun hoat tinh. Dudi tai
trong thap, nho oxy cung cap tir thiét bi lam thoang, cac vi sinh vat hiéu khi s&
phan huy céc chat hitu co trong nudc thai thanh CO2, H20,... mdt phan dugc
chuyén hoa lam phat trién sinh khéi - Biomass. Tiép tuc, nudc + bun sinh hoc
chay sang bé lang cap IL. Tai day, cin bun s& duoc tach ra khoi nude va ling
xubng day bé. Nudc sau lang s& chay qua bé tiép xtc khir trung dé tiéu diét cac
vi trung trong nudc bang clor, dat tiéu chuin yéu cau trude khi thai ra moi
truong.

Tiép tuc nudc thai sau bé tiép xtc khir tring duoc bom qua bdn loc ap
luc dé loai bo cin va xac vi sinh vét triét dé hon trude khi ra méi truong.

Bun tach ra trong bé ling mot phan sé& duoc bom hoan luu vé bé lam
thoang dé gilr néng do bun trong bé tai muc ¢d dinh, luong bun du con lai dugc
bom sang bé chta bun. Tai day, dudi tac dung cta qua trinh phan huy ky khi,
can s& bi phan huy thanh CH4, NH3, H2S, H20 va cac chat khoang, két qua 1a
thé tich can giam di dang ké. Nudc du tir bé phan hay bun s& dugc dua vé bé
diéu hoa. Bun du trong bé chira bun s& duoc dua qua may ép bun

Dé tranh mui hoi thdi co thé phat sinh ra trong qua trinh xir 1y, cac bé xir
Iy dugc cau tao kin, va c6 hé théng hut va khuyéch tan khi gdy mui c6 thé phat

sinh trong qua trinh xtr 1y.
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+ Uu diém :

Hé thong xir 1y sir dung bién phap bun hoat tinh hiéu khi, san pham phéan
hay cudi ciing cta cac chét hitu co trong nudc thai 1a CO2, H20,...vi vay khi
hé thdng hoat dong binh thuong khong gy mui hoi trong khu vuye.

Hiéu suét cta hé thong xir Iy twong d6i cao, kha niang khir BOD cua hé thong
loai nay co thé dat dén 90-95%, dam bao chat luong nudce sau xu 1y ludn dat
yéu cau.

Dién tich cua toan by hé théng ¢ muc trung binh.

C6 thé nang cong suit cua hé théng xur 1y khi can thiét bang cach sir dung cac
gia thé vi sinh bam.

Van hanh dé dang va chi phi béao tri rat thdp vi hau nhu khong phai bao tri bén
trong cac thiét bi, bé xur 1y.

Hé théng dugc thiét ké kin, c6 hé théng hut va khuyéch tan khi gdy mui, dam
bao khong gay mui hoi thdi cho khu vuc bénh vién va khu vuc 1an can.

3.3. Tinh toan cac cong trinh don vi.

3.3.1 Song chin rac:

Nhiém vu cua song chin rac 1a gilr lai cac tap chit ¢6 kich thude 16n
(chti yéu 1a rac). Pay 1a cong trinh dau tién trong tram xu Iy nude thai.

Khéi luong rac thai lay ra trong mot ngay dém tir thiét bi loc rac 1a:

w, = 2Nu_1g)
365.1000

Trong do:

a: Luong rac tinh cho dau ngudi (theo TCVN 51-2007) véi chéu rong khe ha
cta ludi chan rac 13y trong khoang 6-20mm thi luong rac 14y ra tir rd chic rac
ldy cho mot nguoi 14 a = 8 lit/nim

Nitt: Dan sd tinh theo chat lo Itmg, dugc tinh nhu sau: Cho rang tiéu chuan cip
nudc bénh vién 1a 250 lit/ngudi thi voi luu lugng nude thai 1a 150m3/ngay
tuong img véi 600 nguoi

Vay khdi lugng rac 13y ra trong mot ngay dém 1a:

w __@xNy _ 8x600
' 365.1000 365.1000

=0.013m3/ngay dém
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Trong lugng rac thu dugc trong mdt ngay dém tinh theo cong thirc
P=W1.G=0,013.750=9,75 kg/ngay dém

Trong do:

G: Trong luong riéng cua rac lay G = 750 kg/m3 [5].

Trong lugng rac trong ting gid trong ngay dém la:

=2 k=2 5_082kg/h
24 24

Trong do:

k: La hé s6 khong diéu hoa gid cta rac dua t6i tram bom ldy so bd bang 2
Puong 6ng din nude thai tap trung tir cic phong khoa va bé phét dén ro

loc rac c6 tiét dién hinh tron DN200. Do luu luong nude thai nho 150m3/ngay

dém, nén ludi loc rac duge thiét ké dang 1o khéi 1ap phuong c6 hai tai treo hai

bén. Cac tim ludi duoc gan vao nim mat ciia khung hinh 1ap phuong bang thép

khong gi.

Vay ctr mdi gio luong rac thu duge tir thiét bi loc giac 1a 0,82 kg rac. Do luong

rac lay ra khoi ré chin rac trong mot ngay dém 1a P = 0,013m3. Do d6 viéc ldy

rac ra tir hé thong nay dugc thuc hién bang phuong phap tha cong.

Chon tiét dién 16 chin rac nhu sau: Dx Rx C=2x0,3x 0,3

Hinh 3.2 Song chin rac
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3.3.2 Ngin tiép nhan nuéc thai:
3.3.2.1 Tinh toén kich thwéc hd gom:
Thé tich hé gom nudc thai la:
V=tQk=15%x6,25x15=14m?
Trong do:
t: Thoi gian luu nude chon 1,5 gio
Q: Luong nude thai trong mot gior (m*/h)
k: Hé s6 khong diéu hoa (k = 1,5)
Chon chiéu sau cong tac cia hd gom: H = 2m
Dién tich bé mat: F = V/H = 14/2 = Tm?
Chon kich thudc 1am viéc hd gom nudc thai la: 3,5x2x2= 14m°
Chiéu cao bao vé 1.5m. Vay chiéu cao tong ctia hd gom nudc thai 1a 3.5m
3.3.2.2 Tinh toan thiét bi trong hé gom:
Trong h6 gom bd tri 2 bom, 1 bom nudc thai sang bé diéu hoa ky khi, 1
bom du phong. Thiét bi di kém véi 2 bom gém ¢6 2 van ciu, 2 van thau mét
chiéu, duong 6ng dan nudc thai DN5O0.

Cong suat bom duoc tinh theo cong thiec:

QH.4
N =2as (kw) [6]

Trong do:

Q: Luu luong nude thai (m*/gio)

H: B0 cao c)t nude cua bom (m)

n: Hiéu suat ctia bom ( = 0,6+0,9) chon 1 = 0,8.

p: Khoi luong riéng ciia nude thai, 13y p ~ 1000 kg/m®
Van tdc nudce chay trong éng: v =1,2m/s

Hé sé Reynold:

_v.Dp 1,2.60.10°1000

Re -
u 1,005.10

=7,1.10°[6].

Trong do:
p: Khéi luong riéng ctia nude thai, p = 1000kg/m®
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D: Puong kinh 6ng, D = 60mm
w: Do nhét nude thai, p = 1,005Pa.s
Hé s6 Reynol tron:

Re. —10x2 —10x_%0
0.065

tron
&

=9230 [6].

Trong do:
&: PO nham tuyét ddi, € = 2.5mm(24). Bdi v6i dng thép mébi
Hé s6 Reynol ving nham:

Ren:560x2:560x 00 =51,7.10°[6].
£ .065

Qua tinh toan trén ta thiy rang: Retron<Re<Ren. Vay hé s6 nham A dugc tinh

trong khu qua dg tur thanh tron sang thanh nhdm theo cong thuec:

101 1465 +209) _01[146 %065, 100
D Re 60  7,1.10°

j _0,023[6].

Trén duong 6ng dan nudce tir hd gom vao bé diéu hoa ky khi c6 5 “co” 90°, 2
“t€”, 2 van ( mot van Xoay va mgt van mot chiéu)

Heé s6 ton that qua van: & = 5,0

Heé s6 ton that qua ndi hinh co 90% &£ =1,1

Chiéu dai dudng 6ng dy tinh: L = 20m

Vay ton that doc dudng va ton that cuc bo 1a:

2 2
H, =(ﬁ.£+25j.v—:(0,023. 20 +2.5+2.1,1j. 12 - 15m
D 29 60.10 2.9,81

To6n that do khac phuc hinh hoc khi nudc thai di tir hé gom sang bé diéu hoa ky
khi la: Hy, = 5,5m
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3.3.3. Bé diéu hoa
3.3.3.1 Tinh toan kich thuéc bé diéu hoa ky, khi

Thé tich 1am viéc cta bé diéu hoa ky khi dugc tinh nhu sau:

Bang 3.3 Dung tich bé diéu hoa

BANG XAC DINH DUNG TICH BE DIEU HOA
Gio Lwong Lwong Lwong Lwong CoOn lai
trong nuoc bom nuoc nuoc trong bé
ngay | thai(%Q) | (%Q) vao bé ra bé (%Q)
0-1 0.2 4.16 0 3.96 20.38
1-2 0.2 4.16 0 3.96 16.42
2-3 0.2 4.16 0 3.96 12.46
3-4 0.2 4.16 0 3.96 8.50
4-5 0.5 4.16 0 3.66 4.84
5-6 0.5 4.17 0 3.67 1.17
6-7 3 4.17 0 1.17 0
7-8 5 4.17 0.83 0 0.83
8-9 8 4.17 3.83 0 4.66
9-10 10 4.17 5.83 0 10.49
10-11 6 4.17 1.83 0 12.32
11-12 10 4.17 5.83 0 18.15
12-13 10 4.17 5.83 0 23.98
13-14 6 4.17 1.83 0 25.81
14-15 5 4.17 0.83 0 26.64
15-16 8.5 4.17 4.33 0 30.97
16-17 55 4.17 1.33 0 32.3
17-18 5 4.17 0.83 0 33.13
18-19 5 4.17 0.83 0 33.96
19-20 5 4.17 0.83 0 34.79
20-21 2 4.17 0 2.17 32.62
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21-22 0.7 4.16 3.46 29.16

22-23 3 4.16 1.16 28

23-24 0.5 4.16 3.66 24.34
100% 100%

Luu luong nudce thai trung binh gio:

Qu = 150/24 = 6,25 m*h
Chon thoi gian luu nudc trong bé t=5h (t = 4+8h)
Thé tich can thiét bé diéu hoa:
V=0Qy.t=6,25.5=31,25m°
Chon chiéu cao hiru ich cua bé H; = 3m
Chon chiéu cao bao vé ctia bé H, = 0,5
=> Chiéu cao xdy dyng ctabé H=H; + H, =3+ 05=35m
Dién tich hiru ich ciia bé:

F = Vyp/H =31,25/3 = 10,42 m*

Chon chiéu dai bé L = 3m, chiéu rong bé B = 3m
Vay thé tich xay dung bé:
V,g=3.3.35=315m°
3.3.3.2 Tinh bom nuérc thai sang bé hiéu Kkhi:
Cong suét cua bom duoc tinh nhu sau

N = Qu:H-p9  (Kw)
10007

Trong do:

Qu : Luu luong nudc thai trung binh gio ( m*/gid)

H: B0 cao c)t nudc cua bom (m)

n: Hiéu sut caa bom (n=0,6 = 0,9) chon 1 = 0,8.

p: Khoi luong riéng ciia nude thai, 13y p ~ 1000 kg/m®

Trén duong dng bom nude thai tir bé diéu hoa ky khi sang bé aerotank cé: 2 co
90° 3 van (2 van cau va 1 van mot chiéu), 1 Ejector.

Hé sd ton that qua van: £ =5,0
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Heé s ton that qua ndi hinh co 90% £=1,1

Hé s6 ton that qua Ejector: &= 0,2

Chiéu dai dudong dng: 10m

Vay ton that doc duong va ton that cuc bo dude tinh theo cong thirc

v 10
29 60.10°

1,22

=1,6m
2.9,81

H, =(/’L%+Z§J :(0,023. +3.5,0+2.Ll+0,2).

To6n that do khic phuc hinh hoc khi nuéc thai di tir hd ga sang bé diéu hoa ky
khi la: H, =3m

b6 cao ¢ot nude cuabomla: H=H,+Hy;=1,6 +3=4,6. Chon H=5m.

Vay c6ng suét cta bom Ia:

N = QoH-pg _ 62551000981
10007 1000.0,8.3600

=0,1(Kw)

Cong suat thyc té ciia bom s& 1a: N’ = 2.N =2.0,1 = 0,2 (Kw). Trong bé diéu

hoa ky khi can lép hai bom, hoat dong luan phién nhau theo ché do d3 dinh san.

biogas
J \\ =
—_—
gas
bubbles sludge granule

I Sy I I Iy I Iy

inlet —————

Hinh 3.4 Bé diéu hoa ki khi

3.3.4 Bé bun hoat tinh (Aeroten) xao trén hoan toan
Bé Aerotank voi bé ling ITI c¢6 nhiém vu loai bo toan bd cac chat 6

nhiém hiru co trong di€u kién hi€u khi xuéng dén nong dd cho phép xa vao
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moi trudng.

Trudce khi vao bé Aerotank, nuge thai di duoc 1an luot dua qua cac cong trinh
nhu song chin rac, bé diéu hoa nén cac thong sb 6 nhiém ctia nude thai di co
phén nao thay doi, dac biét 1a thong s6 vé 6 nhiém hitu co, tai luong 6 nhiém
cua dong thai giam:

— 30% COD => COD =245 mg/L

— 10% BOD => BODs = 225 mg/L

— 60% TSS => TSS = 48 mg/L

Bang 3.4 Thong sé dau vao va ra bé arotank

Pau vao Pau ra

BODs = 225 mg/L BODS5 < 30 mg/L
COD =245 mg/L COD < 100mg/L
TSS =48 mg/L TSS <50mg/L

Cdc thong sé thiét ké:

Luu lugng nudce thai Q = 150m3/ngay.

Ham lugng BODs ¢ déu vao = 225 mg/L

Ham luong COD & dau vao = 245 mg/L

Nhiét do duy tri trong bé 25°C

Nudc thai khi vao bé Aerotank c6 ham luong chét rin lo limg bay hoi (ndng
d6 vi sinh vat ban dau) X, =0

Ty sb giita luong chét ran lo ling bay hoi (MLVSS) voi luong chét ran lo
ling (MLSS) c6 trong nudc thai 1a 0,7

MLVSS
MLSS

Nong do bun hoat tinh tudn hoan (MLSS = 10.000 mg/I). X, = 7.000 mg/I.
Nong d6 chét ran lo ling bay hoi hay bun hoat tinh (MLVSS) dugc duy tri
trong bé Aerotank la: X = 3000 mg/l.

=0,7(d0 tro ctia bun hoat tinh Z =0,3)

Thoi gian luu bun trong hé thong, 6, = 10 ngay.
Heé s6 chuyén doi gitta BODs va BOD,, (BOD hoan toan) 1a 0,68.
Heé s6 phan huay noi bao, kg = 0,06 ngay™.
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Hé sb san luong tdi da (ty ) gitra té bao duoc tao thanh vai lugng chit nén
duoc tiéu thu), Y =0,5 Kg VSS/Kg BODs.

Loai va chirc ning bé: Aerotank khudy tron hoan chinh. Uu diém: khong xay
ra hién tuong qua tai cuc bd & bt cur phﬁn nao cua bé.

Tinh hiéu qua xu ly:

Xac dinh ndong d6 BOD5 hoa tan trong nude thai ¢ dau ra

Q, SO, XO /\ er Sl Xe
Bé Aerotank » Béling

A

v

v

Qr, S, Xr

Qw, Xr

Hinh 3.5 BODs nuéc thii ¢ diu ra
Trong do:
e Q,Qr, Qw, Qe: Luu luong nudc dau vao, luu luong bun tuan hoan, luu
lugng bun xa va luu lugng nude dau ra, m3/ngay
e Sy, S: Nong do chat nén (tinh theo BODs) & dau vao va nong do chit
nén sau khi qua bé Aerotank va bé ling , mg/1
e X ,Xr ,Xc: Nong do chit rin bay hoi trong bé Aerotank, ndng d6 bun
tuan hoan va ndng do bun sau khi qua bé lang II, mg/l
Phuong trinh cén bang vat chat:
BODs ¢ dau ra = BODs hoa tan di ra tir bé Aerotank + BODs chta trong
lwong cin lo limg & dau ra
Trong do:
e BODS5 ¢ dau ra: 20 mg/I
e BODS5 hoa tan di ra tir bé Aerotank 1a S, mg/I
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e Cian lo lung ¢ dau ra SS;, = 20 mg/l gém c6 65% 1a can c6 thé phan
huy sinh hoc. BODs chtra trong cén lo Iting & dau ra duoc xac dinh nhu
Sau.
e Luong cin c6 thé phan huy sinh hoc c¢6 trong cin lo ltimg ¢ dau ra:
0,65 x 20 = 13 mg/I
e Luong oxy can cung cap dé oxy hoa hét lugng cin c6 thé phan hiy sinh
hoc: 19.5 x 1.42 (mgO,/mg té bao) = 18.5 mg/I
Luong oxy can cung cap nay chinh 1 gia tri BOD,o ctia phan Gmg. Qua trinh
tinh toan dua theo phuong trinh phan Ung:
CsH,O,N + 50, — 5CO; + 2H,0 + NH3 + Nang luong
113 mg/L 160 mg/L
1 mg/L 1.42 mg/L
=> Oxy hoa hoan toan 1mg té bao can 1.42mg oxy
Chuyén doi tir gia tri BOD,, sang BODs
BODs = 0,68xBODy, = 0,68 x 18.5 =13 mg/I
Vay: 20mg/l =S + 13 mg/l =>S =7 mg/I
Tinh hiéu qua xu ly tinh theo BODs hoa tan:

S,-S 225-7

E= x100 = 5 x100=97%

o
Hi¢u qua xtr Iy BODs cua toan bd so do:

~225-20
°" 225

x100=91%

Tinh thé tich ciia bé:
Thé tich bé tinh theo cong thuc:

V = QYQC(SO _S)
X (1+k,0,)

Trong do:

e V: Thé tich bé Aerotank , m3
e Q: Luu lugng nudc dau vao Q = 150 m3/ngay
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e Y: Hé sb san luong cuc dai Y=0,5

e Sp—S: Tailuong xtr ly, So — S =225-7 =218 mg/l

e X:Nong d6 chét ran bay hoi dugc duy tri trong bé Aerotank , X = 3000

mg/I
kd: Hé s6 phan huy néi bao, kg = 0,06 ngay™
e 0. Thoi gian luu bun trong hé thong, 6. = 10 ngay

150x0.5x10x 218 3
= =34m
3000x% (1+0.06x10)

Chon chiéu sdu muc nudc trong bé: H=2.5m
Dién tich bé: 34/2.5 = 13.6 m*

Chiéu dai bé : L = 5.5m

Chiéu rong bé: B = 2.4m

Chiéu cao bao vé&: h=0.3m

Kich thudc bé: 5.5 x 2.4 x 3 (m°)

Thoi gian luu nudc trong bé:

Vo _aa
Q 150

Luwong biin phdi xd ra méi ngay:
Tinh hé s tao bun tir BODS:

Y 0.5

Yops = = =0.3125
1+6.K, 1+10x0.06

Trong do:0. = Thoi gian luu bun; 6, = 10 ngay

kg = Hé s6 phan huy noi bao; kg = 0.06 ngay™

Y = Hé s6 san luong, Y = 0.5 kg VSS/ kg BOD
Luong bun hoat tinh sinh ra do khir BODs (tinh theo MLVSS)
Px (VSS) = Yops X Q X (So — S)
P, (VSS) = 0,3125 x 150m*ngay x (225 — 7)g/m® x 10°°kg/g

=10.2 kg VSS/ngay

Téng luong cin lo ling sinh ra mdi ngay theo SS:

MLVSS 07— MLSS = MLVSS
MLSS
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P,(VSS) 10.2
07 07

P,(SS) = =14.6 kg SS/ngay

Luong can du hang ngay phai xa di:

Liegng bin dw can xir Iy = Tong lwong biin —Lwong SS tréi ra khoi lang 11
P .= 14.6 — (150 x 20 x 10®) = 11.6 kg/ngay

Tinh lugng bun x4 ra hang ngay (Q.):

VX
¢ QWX +Q9Xe
o _VX=QX,0, _34x3000-150x14x10 oo
X,6, 7000x10
Trong do:

— V: Thé tich bé Aerotank , m3

— Q: Luu luong nudc dau vao Q = 150 m3/ngay

— X: Nong d6 chat rin bay hoi dugc duy tri trong bé Aerotank ,
X =3000 mg/I

- O.: Thoi gian luu bun trong hé théng, 6. = 10 ngay

- X,;: Nong do chat ran bay hoi c6 trong bun hoat tinh tuan hoan
X;=0.7 x 10.000 = 7000

— Xe: Nong d6 chat rin bay hoi & dau ra cta hé théng
Xe=0.7x195=14

3.3.4.6Thoi gian tich liiy cin (tudn hoan toan bd) khéong xd ciin ban diu:

VX 34x3000
P, 10200

X

=10 ngay thuc té s& dai hon gip 3 dén 4 1an vi khi nong do

bun chua du trong bé hiéu qua xt 1y & thoi gian dau s& thdp va luong bun sinh
ra it hon Py

Sau khi hé thong on dinh , lwong bun hiv co xd ra hang ngay:

B = Q. x 10.000 g/m3=1.2 x 10000=12000 g/ngay =12 kg/ngay.

Trong d6 can bay hoi: B’ =0,7 x 12 =8.4 kg

Can bay hoi trong nudc da xir 1y di ra khoi bé QR x XR

B”=150 x 14 x 10°= 2.1 (kg/ngay)

Tong can hiru co sinh ra:
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B’+B”=8.4+21=105kg~Py.
Xdc dinh lwong biin tuan hoan:
Dua vao su can bﬁng sinh khéi quanh bé aeroten, x4c dinh ti 1& bun tuin hoan
dwa trén phuong trinh can bang sinh khéi:
QXo + QX = (Q + Q)X
Trong do:
e X, : Ham luong cin lo ling dau vao,mg/l;

e Q: Luu lugng vao bé,m*/ngay;

Q, : Luu lwong bun tudn hoan, m*/ngay;

X,: Ham luong SS cua 16p bun ling hodc hun tuin hoan,mg/I;

e X :Ham luong bun hoat tinh trong bé aeroten, mgMLSS/I.
Gia st Xo = 0 va Q, = aQ, Chia hai vé cho Q, biéu thirc trén c6 thé trién khi nhu
Sau:

X 3000 0.75

o= = =0,
X, =X 7000-3000

Trong d6: a = Hé sb tudn hoan, a = Q,/Q.

Vay luu luong tuan hoan:

Q, = aQ = 0,75 x 150m*/ngay = 112.5m*/ngay ~ 4.7 m*/gid

Kiém tra ti s6 F/M (ti s6 khéi lwong chit nén trén khoi lwong biin hoat tinh)
va tdi trong thé tich ciia bé:

Tai trong thé tich:

_QS, 150m®/ngay x 225gBOD; / m*®

L. =
PP v 34m® x1000g / kg

=1kgBOD, / m*.ngay

Tri s6 nay ndm trong khoang cho phép ( Lgop = 0,8 + 1,9)
Ti s6 F/M:

E/M = S, _ 225mg / L —0,36ngay"!
60X  (5h/24h/ngay)x3000mg /L

Tri s6 nay nam trong khoang cho phép: F/M = (0,2 = 0,6) ngay .
Trong do:
e V: Thé tich bé Aerotank , m3
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e Q: Luu lugng vai bé, m3/ngay

So: Néng do BODs dau vao, mg/1

0: Thoti gian luu nudce, ngay

X: Néng dd bun hoat tinh c6 trong bé Aerotank, mg/1
Tinh lwong oxy cin cung cip:

Luong 6xy can thiét trong diéu kién chuan (khong can xur 1y Nito)

oc, :M—szx

Trong do:
e f: Hang s chuyén doi tir BODs sang BOD,, f = 0.68
o 1.42- Hé s6 chuyén doi tir té bao sang COD
e Px: Lugng bun hoat tinh sinh ra trong 1 ngay: Px = 10.2 (kg/ngd)

_ 150x(225-7)

ocC,
0.68x1000

—1.42x10.2 = 33.6( kgO, / ngay)

Luong 6xy can thiét trong diéu kién thyc té:

C, 11
C.—-C 1024 ¢

OC, =0C, (

Trong do:
e Cg: Nong do 6xy bdo hoa trong nudc & 20°C, Cs ~ 9,08 (mg/l)
e C: Nong d6 oxy can duy tri trong bé, C = 1,5 + 2 (mg/l) (Tinh toan thiét
ké cac cong trinh xtr Iy nudc thai- Trinh Xuan Lai)
e Chon C =2 (mg/l)
e T =25°C, nhiét d0 nudc thai
e 0o : Hé sb diéu chinh lugng 6xy ngdm vao nudc thai (do anh hudng cua

ham lyong can, chét hoat dong bé mat), o = 0,6 + 0,94.

Chona=0,7
9.08 1 1
OC, =33.6 . .—=54.7(kg / nga
‘ (9.08—2) 1.024° 0.7 (kg /ngay)

Luong khong khi can thiét:

oC

=——tx f
Qkhl OU a
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Trong do:
f,: Hé sb an toan, f, = 1,5 +~ 2, chon f, = 1,5 (Tinh toan thiét ké cac cong trinh
xur Iy nudce thai- Trinh Xuan Lai)
OU: Cong suat hoa tan 6xy vao nudc thai cuia thiét bi phan phéi tinh theo gam
6xy cho 1m3 khéng khi.
OU=0,*h
Véi: Oy: Phy thudc hé thong phan phéi khi. Chon hé théng phan phdi bot khi
nho va min, (tra bang 7-1 sach Tinh toan thiét ké cac cong trinh xir Iy nudc
thai- Trinh Xuan Lai).

Bang 3.5 : Cong suit hoa tan 6xy vao nudc ciia thiét bi phan phdi bot khi

nho va min

Piéu kién téi vu |[Piéu kién trung binh
Ou =9grO2/m3.m | Ou=grO2/m3.m
Nudce sach T = 20°C 12 10

Nudc thai T =20°C, a = 0.7 8.5 7

Piéu kién thi nghiém

— Ou =7 (g02/m3.m)
h: D6 ngap nudc cia thiét bi phan phdi khi, chon h =2.5 (m)
— OU=17x25=17.5 (g02/m3)

54.7

7107 x1.5 = 4688.6(m* / ngay) = 195m/h
O X

Qkhi =

Tinh ap luc may nén:

Ap lyc can thiét cho hé thong 6ng nén:

Hy=hg+h,+hs+H

Trong do:

hg: Ton that ap lyc do ma sat doc theo chiéu dai trén dudong 6ng dan, (m)
he: Ton that cuc b (m)

Téng ton that hy va h, thuong khong vuot qua 0,4 (m)

hy: Ton that qua thiét bi phan phdi (m). Tén that hs khdng qué 0,5 (m)

H: chiéu sau hitu ich cua bé, H= 2.7 (m)
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Do d6 ap luc can thiét s& 1a: Hd=0.4 + 0.5+ 2.7 = 3.6 (m)
Ap lyc khong khi 1a:

_ 10.33+H,

=1.35(atm)
10.33

Cong suat may nén khi:

029 029 _
N = 34400(p™ ~1)xQ, _ 34400035 ~1)x0.055 _
102xn 102x0.8

Trong do:

Qk: Luu lugng khong khi: Qg = 195 (m3/h) = 0.055 (m3/s)

n: Hiéu suit may nén khi, chon n=0,8

Tinh todn dwong éng trong bé:

Chon hé thdng cp khi cho bé gdm 1 dng chinh, 3 dng nhanh véi chiéu dai mdi
6ng 1a 5.5 m, khoang cach gitta 2 6ng nhanh 0.8 m, khoang cach gitta 6ng
nhanh ngoai cing voi thanh bé 13 0.4m

- Pudng kinh 6ng chinh dan khi:

D =\/4’<Qk =\/4X0'055 —0.08m =80mm
TXV 3.14x10

— chon D theo catalog @ = 90mm

Trong do:

v: Toc do chuyén dong cua khong khi trong mang ludi trong dng phan phdi, v
=10 = 15 (m/s), chon v = 10 (m/s) (Tinh toan thiét ké cac cong trinh xir Iy nudc
thai- Ts. Trinh Xuén Lai)

- Puong kinh 6ng nhanh dan khi:

Dn=\/4><Qk =\/ 4x0.0 =0.05m =50mm
3xmTxV 3x3.14x10

— Chon D theo catalog ®= 60mm

Chon dang dia xép, c6 mang phan phéi dang min, duong kinh 170mm, dién
tich bé mat F = 0.02m” Cudng d6 thdi khi 200 lit/phut.dia = 3.3 (I/s)

S6 dia phan phdi trong bé la:

N=Qeo 00 16741
33 33x10
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Chon sb luong dia 1a 18 dia, chia lam 3 hang, mdi hang 6 dia phan phdi cach
san bé 0.2m va mdi tim dia cach nhau 0.9m. Try d& dat giira 2 dia ké nhau timg
tru mot, Kich thudc tru dd1a 0.2m x 0.2m x 0.2m

- Puong kinh 6ng dan bun tuan hoan:

D= 2R _ |47 o33y
7xv,  \3.14x15x3600

— Chon D theo catalog ®= 34mm

Trong do:

Q,: luong bun tuan hoan (m3/h)

Vp: Van toc bun chay trong 6ng trong diéu kién bom (v, = 1-2 m/s). Chon v;, =
1.5 m/s

Puong ong dan bun du;

_ \/4QW _ \/4x0.000014 _ 0.008m
1x3.14

Chon D theo catalog @ = 14mm

Trong do:

Qw: Luu jygne bun du (Qy, =1.2 m3/ngay = 0.000014 m3/s)
v: Van tc bun trong 6ng. Cho v = 1m/s

Pudng kinh 6ng din nudc thai:

=\/4 \/4><0 .0017 _ 0.055m
0.7x3.14

Chon D theo catalog @ = 60mm

Trong do:

Q: Luu luvong nudc thai (Q =150 m3/ngay = 0.0017 m3/s)

v: Van toc nuée trong 6ng. (v=0.3-0.7m/s, chon v =0.7m/s)

Tinh toan bom bun:

Luu lugng bom: Q, = Q, + Q,, = 1125 + 1.2 = 113.7 (m3/ngay) = 0.0013
(m3/s)

Chon cot 4p may bom: 8m

Cong suit bom:
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~ 0.0013x1000x9.81x16

N = Q,-0.9.H ¢

10007

x1.5 = 0.38(Kw)
1000 0.8

Chon cong suat N = 0.5(Kw)

Hinh 3.6 Bé Arotank
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3.3.5Tinh toan bé ling 2:

Dién tich mdt bing ciia bé ling

S Ql+a)X
XrVL

Trong do:

— Q: Luu lugng nuée thai bang 150 m3/ngay = 6.25 m3/h.

— o: Hé s6 tuan hoan lay 0.75.

— X: Nong d6 bun hoat tinh trong bé aerotent.(X = 3000 mg/1)
— X,: Nong d6 bun hoat tinh tuan hoan. X, = 7.000 mg/l.

- ve: Van tdc lang ciia bé mit phan chia (m/h) Gmg véi nong do C,.

Trong do6 :
+C.: Néng do can tai mat léng L ( bé mat phan chia)
CL = X,/2 =7000/2 = 3500 (mg/l) = 3500 (g/m3)
+ Vimax = 7 M/h
+ K =600 (can c6 chi sb thé tich 50 < SVI < 150)

v, = 7 % e—600x3500x10*6 _ O.86(m / h)

o _ 6:25x(1+0.75)x3000 _
0.86 x 7000

=> 5.5m2

Dién tich mdt bang ciia bé ling
Dién tich tiét dién uét cta dng trung tam:

Quax 1+ a)Q5,  (1+0.75)x0.0017
\% % 0.02

S =

=0.15(m?)

Trong do:

V: Téc d6 chuyén dong cia nudc thai trong dng trung tim, 1y khong 16n hon
30 (mm/s) (diéu 6.5.9 TCXD-51-84).

Chon Vtt =20 (mm/s) = 0,02 (m/s)

Qmax: Luru lwong tinh toan khi ¢ tudn hoan (m3/s)

Dién tich bé néu ké ca budng phan phdi trung tam:

Spe=S+s=55+0.15=5.65
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Pudng kinh ctia bé

D:\/4sbe :\/4><5.6 _ 2.8(m)
T

3.14

Pudng kinh 6ng trung tim

d :\/4—75= /4X0'15 =0.44(m) . Chon d =0.5m
T 3.14

Tai trong thuy lyc:

a=Q 150 _ 27.2(m* / m?.ngd)
S 55
Van tdc cta nudc di 1én trong bé:

ve2 2212 4 13(m/h)
24 24

Mang thu nudc dit & vong tron cd duong kinh bang 0.8 dudng kinh bé. Puong
kinh mang thu nudc: Dpgng = 0.8 X 2.8 = 2.24 (m)

Chiéu dai mang thu nudc: L =3.14 x 2.24 = 7.03 (m)

Tai trong thu nudc trén 1 mét chiéu dai mang:

a, = % _ ;io(; _31.3(m° / mdai.ngd) = 0.36 (I/s) < 10 (I/s)

Tai trong bun:

p- (Q+Q)X _ (150+112) x3000x107°

=5.8(kg /m?.h
248, 24x5.65 (kg /m=h)

Xdc dinh chiéu cao bé:
Chiéu cao tinh toan ctia ving lang trong bé ling dung:
hy = V.t =0.0005 x 1.5 x 3600 = 2.7 (m)
Trong do:
t: Thoi gian lang, t = 1,5 gio .
V: Téc d6 chuyén dong ctia nude thai trong bé ling ding.
V =0,0005 (my/s) (diéu 6.5.6 TCXD-51-84).
Chiéu cao phan hinh nén cta bé ling dting dugc xac dinh:

h,=h, +h, = —Dbez_ d

n

ga

SV: Bd buc Thinh — MT1601 49



KHOA LUAN TOT NGHIEP

Trong do:

h,: Chiéu cao 16p trung hoa (m)

hs: Chiéu cao gia dinh cta 16p cin ling trong bé

Dye: Buong kinh trong cua bé lifmg, Dye =2.8 (M)

d: Duong kinh ddy nho cua hinh nén cut, ldy d = 0.5 m

o : Goc ngang cua day bé ling so v6i phuong ngang, a khong nho hon 50°,
chon o = 50°

h - 2.8-0.5

n

tg50° =1.4(m)

Chiéu cao ciia 6ng trung tdm lay bang chiéu cao tinh toan ciia ving ling va
bang 2,7 m.
Puong kinh phan loe ciia 6ng trung tdm lay bang chiéu cao cua phan ong loe va
bang 1,35 duong dudng kinh éng trung tam:
D; =h =1,35D4=1,35x0.5=0.7 (m)

Puong kinh tdm chan: 1ay bang 1,3 duong kinh miéng loe va bang: D, = 1,3 D,
=1,3x0.7=0.9 (m)
G6c nghiéng gitta bé mat tAm chan so véi mit phang ngang lay bang 17°
Chiéu cao tong cong cua bé ling dimg sé& 1a:

H=hg+h,+hpy=hy+ (hy+h3)+h,,=27+14+03=4.4(m)

Trong do:
- hyv: Khoang cach tir mat nudc dén thanh bé, hy, = 0,3 (m)
Kiém tra lgi thoi gian ling nuwéc
Thé tich phan lang:

A =%(D2 —d?).h, = %(2.82 —0.5%)x2.7=16(m°)

Thoi gian lang:

Vv, 16
Q+Q, 6.25+4.7

~1.46(h)

Thé tich phan bun:
Vp=F x h,=5.65x1.4=7.9 (m3)
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Thoi gian luu bun:
V

bun

“7qq,
Trong do:
Vyin : Thé tich phan chta bun (Vy, = 7.9 m3)
Q, : Luu luong bun tudn hoan:
Q,=aQ = 0,75 x 150m*/ngay = 112.5m*/ngay ~ 4.7 m*/gid
Qw: Luong bun xa ra (Q,, = 1.2 m3/ngay = 0.05 m3/h)

— 7.9 —
2 47+0.05

1.7(h)
Véi Q = 1.7 (I/s), bng dan nude tir bé ling sang bé tiép xtic DN100

. _ ) X . _ Mang tran
Vach ngan hwdngdong Tam ngan

TAm ngén / \ /

|
: viung lang \I

\N Vg chifa can

Hinh 3.7 Bé ling

Yingwvao

3.3.6 Tinh toan bé tiép xiic:

Khir tring nwéc thdi bang Clo:

Luong Clo hoat tinh can thiét dé khir trung nudc thai dugc tinh theo cong thirc:
(Xt Iy nudc thai d6 thi va cong nghiép, Tinh toan thiét ké cong trinh- LA&m Minh
Triét)

y - axQ 3x6.25
® 1000 1000

=0.019(kg / h)

Trong do:
Q: Luu lugng tinh toan cua nudc thai, Q = 6.25 (m3/h)
a: Liéu luong Clo hoat tinh trong Clo nuéc lay theo diéu 6.20.3-TCXD-51-84,
nudc thai sau khi xtr 1y sinh hoc hoan toan, a =3
Vay lugng Clo dung cho Ingay la: m = 0,45 (kg/ng) = 13.5 (kg/thang)
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Dung tich binh Clo:

P 147

9.2(1)
P: Trong lugng riéng cua Clo

Tinh toan bé tiép xiic:

Thé tich hitu ich cua bé tiép xtc dugc tinh theo cong thic:

V =Qxt=6.25%0.5=3.125(m°)

Trong do:

Q: Luu lugng tinh toan cua nudc thai, Q = 6.25 (m3/h)

t: Thoi gian luu nudc, chon t =30 phat (TCVN 51-84)

Chon chiéu cao 16p nuéc trong bé: H= 1.5 (m)

Chiéu cao bao vé: hy,= 0.5 (M)

Dién tich bé mit:

PV 3150
H 1.5

Kich thuéc bé: F=Bx L=1mx 2.1m
Chon dién tich 1 ngan theo mat béng: Fi=BxL;=1x0.8=0.8 (mz)

S6 ngin trong bé tiép xtc: n= E = % =2.6(ngan). Chon 3 ngan
. 0.

Giira cac ngan c6 b tri vach ngin khong chyi luc xay bang gach, d6 day & =
100mm.
Chiéu dai thuc té ciabé: Ly= L+ (n—-1) 8=2.1+ (3—-1)0.1 =2.3 (m)
Thé tich xay dung bé:
Vw=F.H=21.2=42m°
3.3.7Tinh to4n bé chira bun:

Sau khi mdt lugng bun tuan hoan vé bé Aerotank, do luong bun hoat tinh
con lai tir bé ldng 2 nho (Q, = 1.2m°/ngay) vi vay sir dung bé chia bun dé chira
luong bun con du. Bé chtra bun bé tri cic van xa nudc tach bun theo chiéu cao
bé. Phan bun ling dudi day bé duoc bom hit dua 1én thiét bi ép tach bun (may
ép bun)

Bé chira bun c6 dang hinh vudng. Pay bé dugc thiét ké voi do doc 45% dé
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thuan loi cho qua trinh thdo bun.

Chon thoi gian luu bun la: t = 2 ngay.

Thé tich bé chtra bun: V= t.Q, =2 x 1.2 = 2.4 (M%)

Chon kich thuéc bé: Lx Bx H=1.2mx 1.2m x 1.7m

Chon kich thudc ddy bé: ax a=0.5m x 0.5m

Chiéu cao bao vé: hpy, = 0.3m

Chiéu cao do d6 dbc day bé gay ra: hy = 1.2/2 x 0.45 = 0.27 (m)
Chiéu cao xay dyng bé chira bun:

Hxd=H+hy +hs=1.7+0.3+0.27 =1.8 (m)

Ty trong can: 1.005 (tan/m3) (Trinh Xuén Lai - 2000)

Gia st nong d6 bun sau khi ép 1a: 2%

Khéi lwong bun khé sinh ra mdi ngay:

M = 1.005 x 1.2 x 2% = 0.024 (tan/ngay) = 24 (kg/ngiy)

Khéi lwong bun sinh ra trong 2 ngay: 24 x 2 = 48 (kg)

Luong polymer str dung: 5 kg/tan bun

Khdi lwong polymer mdi lan st dung : 48 x 5 x 102 = 0.24 (kg)
Nong d6 polymer st dung: 0.1%

Luong nudc sach st dung:

(100-0.1)
0.1

0.24x = 240(1) = 0.24(m?)

Luu lugng bun thai: Q,, = 1.2m*/ngay
Chon vén tdc bun chay trong 6ng: v = 0.5 (m/s)

p- |2 =\/ 4x1.2 —0.006(m)= 7mm.
v 3.14x0.5x 24 x 3600

Chon D theo catalog ®= 14mm
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Msng thu vdng néi

.
N-,__

téi x1y bun Ro6n b€ chifa bin

Hinh 3.8 Bé chira bin
3.3.8Tinh toan bon loc ap luc:
Cdc thong so thiét ké:
Chon thoi gian hoat dong clia nha may 1a 8h (Qtb = 18,75 m3/h)

Chiéu cao 16p cat: h=03m
Puong kinh hat cat: de= 0,5 mm
Hé s6 dong nhat: U=16
Chiéu cao 16p than: h2=0,5m
Puong kinh hat cat: de=1,2 mm
Hé s6 dong nhat: U=15

Tbe do loc: v= 9 m/h
Sd bé loc n= 4

Tinh todn bé loc dp luc:

Dién tich bé mat loc:

A= 2,083333 m?
h

A= 18755 amd)

Vv 9
Puong kinh bé loc ap luc

D= 0,814544  (m)

D:\/4><A :\/4x2.08 _ 0.8(m)
nxsr 4x3.14
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Chon duong kinh D = 0.8m
Khoang céch tur bé mat vat liéu loc cho dén miéng phéu thu nuéce rira loc :

h= 0,65m
1=H, xe+0.25=(03+05)x05+0.25=065()

Trong do:
Hy : Chiéu cao 16p vat lidu loc( bao gdm chiéu cao 16p than va 16p cat)
e : PO gian no cua vat liéu khi rora: e = 0.25 + 0.5. Chon e =0.5
Chiéu cao tong cong ctia bon loc ap lyc :

H=  2m

H=h+H, +, +h, =065+08+025+03=2(m)

hpy: Chiéu cao bao vé tir mang thu nudc dén nap day phia trén (m),

hiu: Chiéu cao phan thu nude( tinh tir mat chup loc dén day bé), (m)

Tinh toan luu lugng khi
Téc d6 rira nude vy= 0,35 (m*/m?.pht)
Tbc d6 rira khi vi= 1 (m¥m?.pht)

Rtra nguoc chia thanh 3 giai doan:
Rura khi trong vong 1-2 phit
Rira khi két hop véi riia nude trong vong 4-5 phut
Rira nguoc bang nudc trong vong 4-5 phut
Luong nudce can thiét dé rua ngugc cho 1 bé loc:

Wn= 1.82m°

2.08

W, = Axv t:TxO.35x10:1.82(m3)

nuoc X

Luu lugng bom rira ngugc:
Qn= 10.9(m*/h)

Q, = AxV,,, :%x 0.35x60 =10.9(m° / h)
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Luu lugng may thoi khi rira nguorc:
Qk= 052  (m%/phut) = 31.2(m%h)
2.08

nuoc =
4

Q, =Axy x1=0.52(m*/ phut) =31.2(m* /h)

Ton that ap luc qua 16p vat li¢u loc sach dugc xac dinh theo Hazen:

1 60 L
= —x = < ——V,
C 1.8t°+42 dj,

Trong do :
C : Hé s6 nén ¢ép, C =600 + 1200 tuy thude vao tinh déng nhét va sach.
Chon C= 1000
t” : Nhiét d¢ nude, °C
dio: Puong kinh hiéu qua,mm
Vi, : Toc do loc,m/ngay
L : Chiéu day 16p vat liéu loc, m

P61 vbi cat loc :

L 003 eamingyeossm
1000 16x25+42 05

Déi voi than Anthracite :

L OB gm0t
100 16:25+42 12

Tong ton that qua 2 16p vat liéu loc:
h=10.18 + 0.052=0.232m
BODs can lo lung =(5mgSS/L) x 0.65x1.42x0.68=3mg/1
BODs sau xur Iy= BODs can lo ltmng + BODS can hoa tan = 3+4=7mg/1
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4.1Chi phi dau tu:

PHAN IV

DU TOAN KINH TE

Chi phi du tu bao gém chi phi xdy dung cong trinh va chi phi mua sam thiét

bi.

4.1.1Tinh toan kinh phi xay dung cong trinh:

Bang 4.1 Kinh phi xay dung

STT| Hangmuc | Pictinh | Dién | Thé | Pongia | Thanh tién
cong trinh tich(m?) | tich
(m°)
35mx2 14
1 | Hbthu m 7.0 1.500.000 | 21.000.000
5.5 m X 31,5
2 | Bédiéu hoa 35m 19.25 1.500.000 | 47.250.000
55mx 34
3 | Bé Aerotank 2.4m 13.2 1.500.000 | 51.000.000
4 |Bélangdot2 | D=25m| 4.9 | 24,86 |1.500.000| 37.290.000
1mx2.3 4,2
5 | Bétiép xuc m 2.3 1.500.000 |  6.300.000
1.2 mX 2,4
6 | Bé chira bun 1.2m 1.44 1.500.000 |  3.600.000
7 |Bonlocdpluc [ D=13m | 5.2 4,16 |1.500.000| 6.240.000
Téng 172.680.000
VAT (10%) 17.268.000
Tong cong 189.948.000
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4.1.2Tinh toan kinh phi mua sim thiét bi:
Bang 4.2 Kinh phi thiét bi

STT Thiét bi Pic tinh SL | Pongia | Thanh tién
Ludi chan rac Vit liéu inox
1 BxH=05mx0.4 1 3.000.000 3.000.000
m
Bom nhting chim tu
2 | hé thu sang bé diéu [N=05KW,H=7m | 2 14.000.000 | 28.000.000
hoa
Bom nhing chim tu
3 | bé diéu hoa sang bé [N=0.2KW,H=5m | 2 | 12.000.000.| 24.000.000
Aerotank
Bom thoi khi cho bé
4 N = 2KW 2 16.000.000 | 32.000.000
Aerotank
Bom bun tuan hoan
6 | vé bé Aerotank va vé | 0,5 KW 2 10.000.000 | 20.000.000
bé chira bun
Bom bun tir bé chtra
7 S 2 3.000.000 6.000.000
bun vé may ép bun
8 | May ép bun bang tai 1 | 247.000.000 | 247.000.000
Bo dinh lugng hoda
9 ) 2 16.300.000 | 32.600.000
chat Chlorin
Bom dinh lugng hoéa
10 , 2 7.620.000 | 15.240.000
chat Polymer
11 | Bon tron hoa chat 2 5.000.000 | 10.000.000
Pia phan phoi khi Théan dia ABS +
12 ‘ 18 500.000 9.000.000
mang cao su
13 | Cét thach anh D=1.2mm 0.36 2.500 642.875
14 | Than Anthracite 0.6 10.000 8.571.428
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Méng rang cua thu
15 ., 500.000 500.000
nudc o bé lang dot 2
Buong phan phoi
16 |[trung tdm ¢ bé ling 20.000.000 |  20.000.000
dot 2
Hé théng van, duong
17 |, ) _ _ 100.000.000 | 100.000.000
ong, cac loai phu kién
Day dan dién, Linh
kién PVC bao vé day 20.000.000 20.000.000
18 | dién
Cong 576.554.303
VAT (10%o) 57.655.430
Tong cong 634.209.733

Tong chi phi cic hang muc cong trinh = 634.209.733 + 189.948.000 =
824.157.733 (VND)

4.2 Chi phi van hanh

Chi phi van hanh bao gdm: chi phi st dung dién, chi phi st dung hoa chét, chi

phi nhan cong va chi phi str dung nude sach.

4.2.1 Tinh toan chi phi sir dung dién

Bang 4.3 Kinh phi sir dung dién

Cong £
2 Pon SL suat Si?)’ Pién nan
STT| Thiét bi hoat dong . | SL | Hoat | hoat g 8
Vi N N hoat | tiéu thu
: Dong | dong dﬁﬁ ‘
Hé thu
1 | Bom nudc thai chim Cai 2 1 0.5 24 12
Bé diéu hoa

SV: 6 buc Thinh — MT1601

59




KHOA LUAN TOT NGHIEP

2 | Bom nudc thai chim Cai | 2 1 02 | 24 4
Bé Aerotnak
Bom nudc thai tuan
3 . Cai | 2 1 05 | 24 12
hoan
4 | May thoi khi Cai | 2| 1 2 24 48
Bé ling dot 2
Bom bun vé bé bé chua
5 . Cai | 2 1 0.5 4 2
bun
Bé khi# triing
7 | Bom dinh lugng ClI Cai | 2 1 011 | 24 2.64
Bé chira bun
8 | May ép bun Cai 1 1 3.75 4 15
9 |[Bombunvémayépbun| Cai | 2 | 1 05 | 4 2
10 | Bom polymer Cai 2 1 0.11 4 0.44
Hoat dong khac
11 | Chiéu sang Cai |14 | 14 | 0.05 | 12 0.6
Tong kWh 95
Pon gi4 dong 1000
Gia dién dung trong 1 ngay d/ngay 95.000
Gia dién dung trong 1 thang
. d/ngay 2.850.000
(30 ngay)
Gi4 dién dung trong 1 ndm
d/nam 34.200.000

(365 ngay)
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4.2.2 Tinh toan chi phi sir dung héa chat
Bang 4.4 Kinh phi sir dung hoa chat

STT| Tén hoa Muc dich Pon vi Liéu Pon Thanh
chat str dung lwong sir | gia tién
dung |(dong/k| (dong)
9)
1 | Dung Khtr trung nuéc | kg/ngay 0.45 65.000 29.250
dich Clo | thai
2 | Polymer | Keo tu bun kg/ngay 0.24 1.000 240
ép bun
Chi phi hdéa chat dung trong 1| dong/ngay 29.490
ngay
Chi phi hdéa chat dung trong 1 | dong/thang 884.700
thang
Chi phi hoa chat dung trong 1 nim | dong/nam 10.616.400
4.2.3Tinh toan chi phi nhan céng
Bang 4.5 Chi phi nhan cong
, . Lwong Lwong
STT Nhan céng S6 lwong 50 cilam thang nim
Ve (@dng/thang) | (dong/nim)
1 | Cbng nhan k§ 1 1 3.000.000 | 36.000.000
thuat
2 | Cbng nhan van 1 1 3.000.000 | 36.000.000
hanh
Tong 6.000.000 | 72.000.000
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4.2.4Tinh toan chi phi sir dung nwée sach

Bang 4.6 Chi phi sir dung nudc sach

STT Nhu cau nwéc sach Lwu lwgng (m*/ngd)

1 | Phahda chat 0.24
2 Cap nudc sinh hoat + nhu cau khac 0.2
Tong luong nudce st dung 0.44
Don gia nudc sach (dong/m®) 7.100
Tong 3.124
VAT (10%) 312
Chi phi nuéc sach trong 1 ngay (d6ng/ngay) 3.436
Chi phi nuéc sach trogn 1 thang (dong/thang) 103.080
Chi phi nuéc sach trong 1 nam (d6ng/nam) 1.236.960

4.2.5Chi phi xir ly nwée thai

Bang 4.7 Chi phi van hanh tram xir ly nwéce thai

STT Hang muc Thanh tién (@6ng/thang)
1 | Chi phi dién ning 2.850.000
2 | Chi phi hoa chat 884.700
3 | Chi phi nhan cong 6.000.000
4 | Chi phi nudc sach 103.080
Chi phi van hanh 9.837.780
Luu luong cua tram xu ly: Q = 150 mg/ngd.
Chi phi xit Iy 1 m® nuére thai: 2-oo"-'%0 _> 186 (ddng/m®)
X
S tién bénh vién can tra cho viéc xir Iy nude thai trong 1 ngay:
2.186 x 150 = 327.926 (d/ngay)
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KET LUAN

1.D¢ tai da thue hién tinh toan thong s6 cic cong trinh ciia h¢ thong xir Iy nwée
thai bénh vién da khoa An Dwong cong suat 150m*/ngd.
Nuéc théi ra ngudn tiép nhan dat tiéu chuin Viét Nam TCVN 7382 : 2004 Cot

B.
Luu lwong trung binh ngay: Qy, = 150m°
4 Bé thu gom: Hinh hop chit nhat ¢6 chiéu dai L=2m, chiéu rong B=2m,
chiéu cao H= 3,5m, thé tich 14m°®,
v B¢ dicu hoa: Hinh hop chit nhatchiéu dai L= 3m, chiéu rong B=3m, thé
tich 31,5m°.
v Bé arotank: chiéu dai L=5,5m, chiéu rong W=24, chiéu cao H=3m, thé
tich 34m?®,
v Bé lng: chiéu cao bé H=4,4m, thé tich 24,86m".
v Bé tiép xtic: chiéu cao bé 2m, thé tich 4,2m>,
v Bé chta bun: chiéu dai bé L=1,2m, chiéu rong B = 1,2 m, chiéu cao
H=1,7m, thé tich 2,4m°.
v Bé loc 4p luc: chidu cao H=2m, thé tich 6,16m".

2. Tong chi phi xidy dung ciia hé thong véi gia hién hanh 13 824.157.733
(VND).
3. Chi phi quan ly van hanh hé théng xtr ly nuwde thai 1a 127.891.140 VND.
4. Kién nghi
Céc chi phi nay 1a twong ddi pht hop. Piéu nay 1a co s cho cac nha dau tu giai quyét
van dé xir Iy nude thai phong kham hién nay, tir @6 gép phan bao vé méi truong hudng
tGi muc tiéu phét trién bén vitng. Pé hiéu suét cta cong trinh dugc dam bao, dé tai dé
xudt mot s6 kién nghi nhu sau :
-Hé thdng phai duoc giam sat thuong xuyén, van hanh va khic phuc su ¢b kip
thoi.
-May moéc va thiét bi phai dugc bao dudng theo dinh ki.
-Cong nhan van hanh phai c6 chuyén moén phu hop.
-Phén cong chi dinh cong viéc rd rang cho tirng bd phan.
-Cong nhan va cén bd tai phong kham phai c6 y thirc bdo v¢ moi truong xung
quanh.
-Hé théng dat hi¢u qua cao trong moi trudng cd nhiét do tur 20°C-35°C.
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