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Khoa hoc va Cong nghé va Vu Phap ché trinh duyét va dugc ban hanh
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Khoa ludn tét nghiép GVHD: TS. Nguyén Th; Kim Dung

LOI NOI PAU

Bao vé méi trudng hién nay 1a van dé bic xdc trén toan cau nhat I tai
cac nudc dang phat trién. Nude ta dang trén dudng hoi nhap véi thé gisi nén
viéc quan tim dén moi truong 1a diéu tat yéu. Van dé bao vé siic khoé cho con
ngudi, bao vé méi trudng séng trong d6 bao vé ngudn nudc khoi bi & nhidm da
va dang dugc Pang va nha nuéc, cac té chic va ngudi dan déu quan tam. D6
khong chi 1a trach nhiém caa mdi ca nhan ma con la trach nhiém cua toan xa
hoi.

Dé bao vé moi trudng sdng, bao vé ngudn nude thién nhién duge trong
sach chinh ching ta c6 nhiéu bién phéap khac nhau. Bién phap xua Iy nguon nudc
thai trudc khi thai ra moi truong tu nhién cling 1a mét bién phép tich cuc trong
cong tac bao vé moi truong.

Véi muc dich nhu vay va voi su goi ¥ cua ¢b gido TS. Nguyén Thi Kim
Dung, em di nhén dé tai tét nghiép: “ Thiét ké hé thong xir Iy nwéc thai Bénh
Vién cong suat 200m*/ngay dém”.

Trong qua trinh thuc hién d6 an em da duoc sy giup d& tan tinh caa cd
giao husng dan TS. Nguyén Thi Kim Dung va cliing cac thay cb gido trong
chuyén nganh. Em xin tran thanh bay to 1ong biét on t&i cac thay co da gitp d&
em hoan thanh d6 &n tt nghiép.

Vi trinh @6, kinh nghiém va thoi gian con nhiéu han ché nén khéng tranh
khoi nhiing thiéu s6t. Em rat mong nhan duoc sy chi bao, gop y cua céc thay cd
va cac ban.

Hai Phong, ngay 05 thang 12 nam 2012
Sinh vién

Nguyén Thi Chiém
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CHUONG 1: TONG QUAN VE NUOC THAI BENH VIEN

1.1. Paic tinh nwoc thai bénh vién:
1.1.1. Nguén va ché dé hinh thanh naéc thdi bénh vién:

Nudc thai bénh vién 1a mét dang caa nudce thai sinh hoat va chi chiém mot
phan nho trong téng sé lwong nudc thai sinh hoat cta khu dan cu. Tuy nhién,
nuéc thai bénh vién cuc ky nguy hiém vé phuong dién vé sinh dich t&, bai vi &
cac bénh vién tap trung nhitng ngudi mac bénh 12 nguon cua nhiéu loai bénh véi
bénh nguyén hoc da biét hay chua biét ddi véi y hoc hién dai. Nuéc thai bénh
vién ngoai 6 nhiém théng thuong (6 nhiém khoang chat va 6 nhiém céc chat hitu
co) con chira cac tdc nhan gay bénh — nhiing vi trung, dong vat nguyén sinh gay
bénh, tring giun, virus,... Ching s& nhiéu néu bénh vién c6 khoa truyén nhiém.
Con nguy hiém hon vé phuong dién dich t& 1a nudc thai bénh vién truyén nhidm
chuyén khoa, cac khoa lao va nhiing khoa khac. Cac chat 6 nhim vao hé thdng
thoat nudc thdng qua nhitng thiét bi vé sinh nhu: nha tam, bon ria mat, noi giat
giil,...khi ma nhimg d6i twong tiép xdc véi nguoi bénh.

1.1.2. Nhitng dic diém héa Iy cia nwéc thdi bénh vign:

Trong nudc thai bénh vién ¢ nhitng chat ban khoang va hiru co dic tho:
Cac ché pham thudc, cac chat khtr tring, cac dong vi phéng xa duoc su dung
trong qua trinh kham va diéu tri bénh. Nhiing chat nay da lam giam hiéu qua xu
Iy nude thai bénh vién. Viéc st dung cac chat hoat donh bé mat da lam giam kha
nang tao huyén phu trong bé lang, da sé cac vi khuan tich tu lai trong bot.
Nhitng chét tay raa riéng biét anh huong dén qua trinh 1am sach sinh hoc nuéc
thai, chat tay rira anion 1am ting luong bun hoat tinh, chét tay ria cation lai 1am
giam di.

Luong chat ban tir mot givong bénh trong ngay 16n hon so véi lugng chat
ban caa mot ngudi cua khu dan cu thai vao hé thdng thoat nude 1a do viéc hoa
vao dong thai khdng chi chat thai tir ngudi bénh ma con 1 bo phan phuc vu, chét

thai tir qua trinh diéu tri. Nong do chat ban con phu thudc vao ngudn nudc sir
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Khoa ludn tét nghiép GVHD: TS. Nguyén Th; Kim Dung

dung tir hé théng duong dng cap nuéc do nha may cung cap hay tir hé thdng
khoan giéng cuc bo.
1.1.3. Bdc trueng vé vi tring, virus va giun san cia nwéc thdi bénh vién:

Diém dic thu caa thanh phan nude thai bénh vién khéc véi nudce thai sinh
hoat khu dan cu 1a sy lan truyén rat manh cua céc loai vi khuan gay bénh. V&
phuong dién nay dic biét nguy hiém Ia nhitng bénh vién cd cac khoa truyén
nhiém hay khoa lao, ciing nhu cac khoa 13y cac bénh soma.

Pic biét nguy hiém 1a nuéc thai nhiém céc vi khuan gay bénh co thé dan
dén dich bénh cho nguoi va dong vat qua ngudn nudc, qua céc loai rau duoc
tudi bang nuéc thai. Nhiing bénh truyén nhiém 1a bénh ta, thuong han, pho
thuong han, khuan salmonella, ly, bénh do amip, bénh do Lamblia, bénh do
Brucella, giun san, viém, gan,... Nudc thai bénh vién khac véi nudc thai sinh
hoat bai nhirg dic diém sau:

+ Luong chat ban gay 6 nhiém tinh trén mot giwong bénh 16n hon 2 — 3 lan
lugng chat ban tinh trén mot dau nguoi. O cing mot tiéu chuan sir dung thi nudc
thai bénh vién dic hon, nghia 12 ndng d6 chét ban cao hon nhiéu.

+ Thanh phan nudc thai bénh vién khéng 6n dinh, do ché do 1am viéc caa bénh
vién khong déu.

+ Nudc thai bénh vién con chira nhirng chat ban hitu co, khoang dac biét va mot
lugng 16n c4c vi khuan gay bénh (chét tay raa, dong vi phong xa,...)

Bdng 1.1. Thanh phdn, tinh chdt nuéc thdi tai mét sé bénh vién Ha Néi

Benhvien | Benh vie Bénh vién

2 1ia At énhvién | Bénh vién

Chi tiéu phéan tich Pon vi v : ¢ *" | giao thong
phu san 354 )

van tai

Luu luvgng nudce thai m3/ng 130 1200 170

pH 8.05 7.26 7.03

Ham luong can lo ling mg/I 90 80 92

b6 duc NTU 149 - -
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Khoa ludn tét nghiép GVHD: TS. Nguyén Th; Kim Dung

) ) Bénh vién
Chi tiéu phan tich ponvj | Convien| Benhvien | o thong
phu san 354 )
van tai
BODs mg/I 180 160 190
COD mg/I 250 210 240
DO mg/| 1.5 1.6 1.7
NH4" mg/I 14.0 4.3 14.0
PO,* mg/I 3.02 5.2 3.9
Téng sé coliform MPN/100ml | 1x10° | 2.2x10° | 1.8x10°
Vi khuan ki khi VK/ml 6x10" | 7.6x10° 7 x 10°

[Nguon: Cong nghé xir Iy nuwéc thai bénh vién — PGS. TSKH Nguyen Xuan
Nguyén, TS. Pham Héong Hdi,NXB Khoa hoc va ky thudt].

1.2. Céc nguon phat sinh nwéc thai ciia bénh vién:

1.2.1. Nguén phat sinh:

Nudc thai cua bénh vién chta nhiéu céc chat ban hitu co, vi sinh vat gay
bénh (Truc khuan Shigella gdy bénh li, Salmonella gay bénh dudng ruét,
S.typhimurium gay bénh thuong han...), ngoai ra trong nudc thai bénh vién con
chtra chat phong xa.

Nudc thai bénh vién phat sinh tir nhitng ngudn chinh sau:

- Nudc thai 1a nede mua chay tran trén toan bd dién tich caa bénh vién. Luong
nudc thai nay sinh ra do nuwéc mua roi trén mat bang khudn vién bénh vién,
dugc thu gom vao hé thdng thoat nudce. Chat lugng ciia nuéc thai ndy phu thudc
vao d6 sach cua khi quyén va mit bang ria trdi caa khu vie bénh vién. Néu khu
vuc mit bang cua bénh vién nhu: san bai, duong xa khdng sach chira nhiéu rac
tich tu lau ngay, dudng xa lay 16i thi nudc thai loai nay s& bi nhiém ban ning,
nhat 1a nudc mua dot dau. Nguoc lai, khau vé sinh san bai, dudng x4 tot... thi
lwong nude mua chay tran qua khu vuc dé s& ¢ mae do 6 nhiém thap.

- Nuéc thai sinh hoat caa can bo cong nhan vién y té trong bénh vién, cua bénh
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nhan va cua nguoi nha bénh nhan dén thim va chiam soc bénh nhan. La loai
nuéc thai ra sau khi str dung cho cac nhu cau sinh hoat trong bénh vién cua can
bo cong nhan vién, bénh nhan, nguoi nha bénh nhan nhu: Nudc thai ¢ nha an,
nha vé sinh, nha tim, tir cac khu 1am viéc... Luong nuéc thai ndy phu thudc vao
s6 can bo cong nhan vién bénh vién, s6 giwdng bénh va sé ngudi nha bénh nhan
tham nudi bénh nhan, sé luong nguoi khdm bénh. Nudc thai sinh hoat chiém
gan 80% luong nude dugc cap cho sinh hoat. Nugc thai sinh hoat thuong chia
nhiing tap chat khac nhau. Cac thanh phan nay bao gém: 52% chat hiru co, 48%
chat vo co. ngoai ra con chira nhiéu loai VSV gay bénh, phan Ién cac VSV c6
trong nudc thai 1a cac virus, vi khuan gay bénh ta, li, thwong han. ..

- Nudc thai tir cc hoat dong kham va diéu tri nhu: Trong cac dong nuéc thai
cua bénh vién thi dong thai nay cé thé coi la loai nudc thai co do 6 nhiém hiru co
cao va chtra nhiéu vi tring gay bénh nhat.

Nudc thai loai ndy phat sinh tir nhiéu qué trinh khac nhau trong hoat dong
cua bénh vién (chang han tir khau xét nghiém, giai phau, san nhi, stc ria cac
dung cu y khoa, cac éng nghiém, cac lo hoa chat hoic giat tay quan 4o bénh
nhan, chin man, ga givong cho cac phong bénh va vé sinh lau nha, co rua tay ué
cac phong bénh va phong 1am viéc...) Nhin chung nudc thai loai ndy bao gom:
Can lo ling, c4c chat hiru co hoa tan, vi tring gay bénh, c6 thé ca chat phong
Xa... Py 1a loai nudc thai doc hai gay 6 nhiém moi truong 16n va anh huong
nhiéu toi sicc khoé cong dong. Do do, nudc thai loai nay nhat thiét phai dugc xir
ly trudce khi thai ra ngoai moi truong .

+ Nuéc thai tir cac phong xét nghiém nhu: Huyét hoc va xét nghiém sinh
hoa chtra chat dich sinh hoc (nuéc tiéu, mau va dich sinh hoc, hoé chat).

+ Khoa xét nghiém vi sinh: Chira chat dich sinh hoc, vi khuan, virus, nim,
ky sinh tring, hoa chat.

+ Khoa giai phiu bénh: Gom nudc rira san pham cac md, tang té bao.

+ Khoa X-Quang: Nudc rira phim, chét thai phong xa long 1a dung dich c6

chtra tic nhan phdng xa phat sinh trong qua trinh chan doan, diéu tri nhu ntoc
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tiéu caa ngudi bénh, cac chat bai tiét, nuéc slc rira cac dung cu ¢ chaa phong
Xa (nudc stc rira dung cu trong chan doan hinh anh c6 chira hat nhan phéng xa
tia y, hat nhan nguyén tir °’Ga, ~Se, ***Xe).

+ Piéu tri bénh: Nudc thai chira hoa chat va chat phong xa.

+ Khoa san: Nudgc thai chira mau va céc tap chét khéc.
- Nudc gidt giil quan 4o, ga, chin man...cho bénh nhan
- Nudc tir cac cdng trinh phu tro khac. Nudc con co thé tir cac cong trinh phu trg
khac nhu: Nha may phat dién dy phong, khu ria xe. ..

Nhu vay xét cac ngudn phat sinh va thanh phan cua cac nudc thai bénh
vién, c6 thé ndi rang nudc thai bénh vién 1 loai nudc thai nguy hiém, chia rat
nhiéu vi tring gay bénh va cac hop chat hitu co doc hai khac, néu khéng qua xir
ly ma thai ra hé théng thoat nugc chung s& gay 6 nhiém niang cho moéi truong,
anh huong tai sic khoé caa toan cong dong.

1.2.2. Tac dpng cua nwoc thdi:

Nudc thai y té c¢6 dic tinh 1a khi chua bi phan hay chta nhiéu can lo ling
va c6 mui tanh kho chiu. Trong nudc thai y té ¢d chia nhiéu vi khuan, mam
bénh, méu, hda chat, thuéc men va cac chit thai mang cac chat & nhiém khac
nhau sau khi thuc hién cong tac khdm va chira bénh thai ra méi truong nuac.

Nudc thai y té thai ra chia v s6 vi sinh vat, cha yéu 13 vi khuan véi sé
lugng 108 - 109 té bao trong 1ml nudc thai. Nudc thai nay cé kha niang gay
nguy hai ti con ngudi va dong thuc vat néu thai ra moi trudng ma khong xir 1y
triét dé. Nudc thai sinh hoat vuot qua quy chuan quy dinh, c6 thé gay 6 nhidm
ngudn nudce tiép nhan do ham lugng hitu co cao, lwong cin lo ling 16n va chia
vi khuan vi sinh thudng chia trong rudt ngudi nhu E.coli, salmonella. . .di vao
nudc thai theo phan va nudc tiéu, d6 1a nhitng vi sinh vat c6 kha nang gay bénh.
Ham Iugng hitu co cao trong nudc thai sinh hoat sau mot thoi gian tich iy sé€
Ién men, phan huy, tao ra cac khi, mui va mau dac trung, anh huong dén my

quan moi trudng.
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Mit khac, nuéc thai chia nhiéu chét hitu co s& 1a méi truong thuan loi
cho vi trung phét trién, khi thoat ra mdi trudng sé gay 6 nhiém ngudn nudée, lam
cho ngudn nudc khéng st dung vao cac muc dich khac duoc.

1.3.  Cac phwong phap xi ly nwéc thai:
1.3.1. Xu Iy nwéc thdi bang phwong phdp co hoc [13]:

Do dic thu caa nudce thai bénh vién hat rin lo lang, COD, BOD, vi sinh vat
cao nén chon phuong phap xt ly thich hop phai dua vao cac yéu té nhu lugng
nuéc thai, dac tinh nudc thai, tiéu chuan thai, xt Iy tap trung hay cuc bo.

Pé tach céc hat lo ling ra khoi nudc thai, thudng ngudi ta sir dung cac qué
trinh thuy co. Viéc lya chon phuong phap xtr ly tuy thude vao kich thudc hat ,
tinh chat hda ly, ndng do hat lo limg, luu luong nuéc thai va mic do 1am sach
can thiét.

Phuong phap xir Iy co hoc ¢6 thé loai bé dén 60% cac tap chat khdng hoa
tan trong nudc thai va giam BOD dén 30%. Dé ting hiéu suat cac cong trinh xur
Iy co hoc c6 thé dung bién phap 1am thoang so bo, hiéu qua xir ly c6 thé I1én téi
75% chét lo lang va 40+50% BOD.
1.3.1.1. Loc qua song chdn hogc lwéi chin [1,8,14]:

Pay 1a budc xu 1y so bd, muc dich cua qua trinh 1a khir tat ca cac tap chat
c6 thé gay ra sy cb trong qua trinh van hanh hé théng xir 1y nude thai.

- Song chan rac: Nham giir lai cac vat thd ¢ phia trudc. Song chan dugc
chia 1am hai loai di dong hoic c6 dinh, thuong duoc dit nghiéng mot goc 60° -
75° theo huéng dong chay, duoc 1am bang st tron hodc vudng va ciing c6 thé 1a
vira tron vira vudng, thanh no cach thanh kia khoang 60 + 100mm dé chin céc
vat thd 10 + 25mm dé chan vat nho. Van tdc dong chay qua song chan thuong 1a
0,8 + 1 m/s. Trudc chan rac con duoc lap thém may nghién dé nghién nhé cac
tap chat.

Péi voi song chan réac, ta co thé phan biét:

« Theo khe hé cta song chan ¢6 3 kich ¢&: Loai thé 16n (30 - 200 mm), loai
trung binh (16 - 30 mm), loai nho (dudi 16 mm).
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« Theo cAu tao ctia song chin: Loai ¢b dinh va loai di dong.
« Theo phuong cach 14y rac: Loai tha cong va loai co gidi.

Thanh dan trong song chan co thé c¢6 hinh tron ( ¢ = 8 - 10 mm) hoac hinh
chit nhat (tiét dién ngang (I x b) = 10 x 40 mm, 8 x 60 mm, ...). Hinh tron thi
thuan loi cho dong chay nhung kho cao rac, con hinh chit nhat thi gay ton that
dong chay. C6 nhiéu hinh dang khéc, tét nhat 13 hinh bau duc, nhung chi phi loai
nay cao.

Loai song chin rac di dong thuong it duoc sir dung do thiét bi phirc tap va
quan ly khé. Phd bién 12 loai chin rac dang thanh chit nhat ¢é dinh, rac duoc lay
bang cao sat gan véi mot truc quay. Luong rac duoc giit lai phu thudc vao khe
ho gitra cac thanh chan. Tuy theo mic d6 rac trong nudc thai, ngudi ta dinh céc
khe ha ciia song chan, néu rong qué thi s& khdng ngan rac hiéu qua, con néu hep
qua thi can tro dong chay.

- Luéi loc: Sau song chin rac, dé c6 thé loai bo céc tap chat ran c6 kich c&
nhod va min hon ngudi ta ¢d thé dit thém ludi loc. Ludi co kich thuée 16 tir 0,5 +
Imm. Ludi loc duoc thiét ké vai nhiéu hinh dang khac nhau.
1.3.1.2.Lang cat [4]:

Bé lang cat thuong duoc thiét ké dé tach cac tap chat ran vo co khong tan,
nhitng hat cat, san nho cé trong nudc thai, dac biét 1a nhitng hé théng thoat nuéc
mua va nudc thai chay chung, cé kich thudc tir 0,2 + 2 mm ra khoi nudc thai.
Cac hat cat nay c6 thé gay hu hong may bom va 1am nghén céc 6ng dan bin caa
c4c bé lang. Khi lwong nuéc thai 16n hon 100 m3/ngay thi viéc xay dung bé ling
cat 1a can thiét. Dya vao nguyén ly trong luc, dong nuéc thai dugce cho vao bé
ling, nudc qua bé ling, dudi tAc dung cua trong luc, cat nang sé ling xubng dudi
va kéo theo mot phan chat dong tu. DONng chay trong cac bé nén khéng ché o vao
khoang Vi ~ 0,3m/s nham dam bao céc hat cét ¢ thé ling chim xudng day,
ddng thoi cling khong nén dé nudc chay véi van tée nho hon 0,15m/s 1am céac
lién két hiru co trong nuéc thai lang dong. Thoi gian nudc luu lai trong bé lang

tir 30 - 60 gidy. Cac bé lang cat cd hd thu cat & dau bé, cat dugc thu hdi bang
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bién phép thu céng khi lwong cét < 0,5 m*/ngay dém, trén luwgng ndy cd thé ding
co giéi nhu bom phun tia, gau xtc, bom rudt xoin...Theo nguyén ly 1am viéc
chia bé lang thanh hai loai: Bé lang ngang va bé lang dtng.

1.3.1.3.C4c logi bé ldng [2,4,8,11]:

Qua trinh lang chiu anh huéng cua cac yéu té chinh sau: Luu lwong nudc,
thoi gian lang, khéi lugng riéng va tai lugng tinh theo chét ran lo ling, tai luong
thuy luc, su keo tu cac hat ran, van toc dong chay trong bé, sy nén bun dic, nhiét
d6 nuée thai va kich thusce bé.

- Bé lang ngang:

C6 dang hinh chit nhat. Thong thuong bé lang ngang dugc str dung trong
c4c tram xtr Iy c6 cong suét trén 3000m® ngay dém dbi véi truong hop xi ly
nuéc co dung phén, ap dung cong suat bat ky dbi véi tram xur Iy nudc khong
dung phen.

Trong bé ling ngang ngudi ta chia dong chay trong bé thanh bén ving:
Ving nuéc thai vao, ving tach, viing xa nudc ra, ving bun. Bé ¢ chiéu sau 1,5
+ 4m, chiéu dai bing 8 + 12 lan chiéu cao H, chiéu rong kénh tir 3 + 6m. Van
tbc dong chay trong bé khong I6n hon 0,01m/s, thoi gian luu nudce tir 1 + 3 gio.

C6 hai loai bé lang ngang:

+ Bé ling ngang thu nudc cudi, thuong két hop voi bé phan ung cé véch
ngan hoac bé phan tng c6 16p cin lo ling.

+ Bé lang ngang thu nudc déu trén bé mat.

- B¢ lang dung:

Bé lang ding c6 dang vudng hodc tron, dugc st dung cho cac tram xu Iy
c6 cong suit nho hon 3000m*/ngay dém. Nudc thai duge dua vao tim bé véi toc
d6 khéng qua 30m/s, thoi gian Iuu nudce tur 45 + 120 phat.

Nudc chuyén dong trong bé tir dudi 1én trén, cac hat cin roi nguoc chiéu
véi chiéu chuyén dong cua nuée. Khi xir Iy nude khong dung chat keo tu, cac
hat can c6 toc do roi 16n hon téc d6 dang cua dong nudc s& lang xudng day bé.

Khi xtr Iy nuée ¢6 dung chat keo ty, thi con ¢ thém maot s6 hat can c6 tée do roi
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nhé hon téc dd chuyén dong cua dong nudc ciing duoc ling theo. Hiéu qua lang
trong bé lang dung phu thudc vao chit keo tu, su phan bd déu cua dong nuéc va
chiéu cao ving ling.

Loai bé nay c6 tiét dién hinh tron, duong kinh tir 16 + 60m, chiéu cao phan
nuéc chay 1,5 + 5m, ty 1& duong kinh/chiéu sau tir 6 + 30. Day bé c6 do déc i >
0,02 vé tam dé thu cin. Nudc thai duoc dan vao bé theo chiéu tir tdm ra thanh bé
va duoc thu vao mang tap trung roi dan ra ngodi. Cin ling xudng day dugc tap
trung lai dé dua ra ngoai hé thong gat can quay tron. Thoi gian nude luu trong
bé tir 85 + 90 pht. Hiéu suat ling cin dat 60%.
1.3.1.4.Téch c4c tgp chdt nai [8,12]:

Dau md trong nudc thai mot cé khdi lwong riéng nho hon nudce, ching gay
anh huong xau dén cong trinh thoat nudc, lam bit kin 16 hong giira cac vat liéu
loc trong cac bé loc sinh hoc, pha hiy ciu triic bin hoat tinh trong bé aeroten,
gy kho khan cho qua trinh 1én men cin va hap thyu oxy caa khong khi vao nudc
lam qué trinh tu 1am sach nguén nudc bi can tré. Vi vay truéc khi xir ly phai
tach dau ma.

Loai céc tap chat ndi khoi nudc thuc chat cling gidng nhu 1ing cac chat ran,
chi khac trong truong hop nay ty trong hat nho hon ty trong nudc do do hat sé
noi 18n. Viéc loai dau ma khoi bé duoc thuc hién tuy thudc vao chiéu day 16p
dau. Nhitng san pham bi giit lai bé thu dau chira 30 — 40% nudc va céac tap chat
co hoc. Hé nay 1a mot loai nhil twong dau — nude. Bé tach nuéc khoi hé nay
nguoi ta dung thung dun néng bang hoi.
1.3.1.5.Lgc [12]:

Loc dugc &p dung dé tach céc tap chat phan tan co kich thuéc nho khoi
nudc thai ma cac bé lang khong thé loai dugc ching. Trong bé loc thuong dung
cac vat lieu loc dang tim va dang hat, qué trinh xay ra dudi tac dung cua ap suat
thuy tinh cua cot chat 16ng hodc &p suit cao trudc vach ngin hay ap suét chan

khong sau vach ngan. Céc vat liéu loc nhu: niken, dong thau, cat thach anh, than
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antraxit, than cdc, soi, d4, than gd...Viéc lua chon loai vat lidu loc phai tuy
thudc vao tinh chit nude thai va diéu kién dia phuong.

1.3.2. Xir Iy nwéc thai bang phwong phap héa ly:

1.3.2.1.Déng tu va keo tu [10,11,12,13,16]:

Str dung dé tach cac chat gay ban dang keo va hoan tan c¢6 khich thudc qué
nho bang phuong phéap 1dng. Viéc khir cac hat keo ran bang phuong phap ling
trong luong doi hoi trude hét can trung hoa dién tich cua ching, sau dé lién két
ching véi nhau. Qua trinh trung hoa dién tich thuong goi 1a qua trinh dong tu,
con qua trinh tao thanh cac bong keo c6 kich thudc 16n hon tir cac hat nho goi la
qua trinh keo tu.

- Qua trinh dong tu:
Cac chat dong tu thuong dung 1a cac mudi nhdm, sat hoic hdn hop cua ching.
Viéc lua chon céc chat dong tu phu thudc vao tinh chat ly hoa, chi phi, nong do
tap chat trong nudc, pH va thanh phan mudi trong nudc. Trong thuc té ngudi ta
thuong su dung cac chat dong tu sau: Aly(SO4);.18H,0, NaAlO,, Al,(OH)sCl,
KAI(SO,),.12H,0, NH,AI(SO,),.12H,0.
Thuy phan
+ Phén nhom: Cho vao nuée chiing phan ly AP ———-meeeemm > Al(OH);
AP+ 3H,0 = AI(OH); + 3H"
Do pH ciia nudc anh hudng tryc tiép dén qua trinh thuy phan:
* pH <4.5: khéng xay ra qua trinh thuy phan.
* pH=5.5-7.5: dat tot nhat.
* pH > 7.5 hiéu qua keo tu khdng tét.
Nhiét d6 cua nudc thich hop vao khoang 20 - 40°C, t6t nhat 35 - 40°C.
Ngoai ra cac yéu té anh huong khac nhu : thanh phan lon, chét hitu co,
lidu luong
+ Phén sat : gom sat (11) va sat (111):
a. Phén Fe (I1) : khi cho phén sat (IT) vao nudc thi Fe(ll) s& bi thuy phan
thanh Fe(OH),
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Fe?* + 2H,0 = Fe(OH), + 2H*
Trong nudc c6 O, tao thanh Fe(OH);
+ pH thich hop 148 —9 => ¢6 két hop vai voi thi keo tu tét hon.
* Phén FeSO, ky thuat chira 47-53% FeSO,.
b. Phen Fe (I11):
Fe** + 3H,0 = Fe(OH); + 3H*
* Phan tng xay ra khi pH > 3.5
* Hinh thanh lang nhanh khi pH =5.5 - 6.5
- Qua trinh keo tu:

Keo tu 12 qué trinh két hop céc hat lo ling khi cho cac cao phan ta vao
nuéc, su két hop dién ra khéng chi do tuong tac truc tiép ma con do tuong tac
IAn nhau giita cac phan tir keo tu bi hap phu trén cac hat lo lung. Viéc st dung
chat keo tu 1am giam lwong chat dong tu, giam thoi gian déng tu va ting van toc
ling. Co ché l1am viéc cta chat keo tu dua trén cac hién twong: hap phu phan tir
chat keo trén bé mit hat keo, tao thanh mang luéi chat keo tu. Dudi tic dong caa
chat keo ty, cac hat keo tao thanh cau trdc ba chiéu, c6 kha ning tach nhanh va
hoan toan ra khéi nuac.
1.3.2.2.Tuyén néi [11,12,16]:

Dung dé tach céc tap chat phan tan khéng tan, tu lang kém ra khoi pha
long. Trong xur Iy nude thai, tuyén noi duoc sir dung dé khir cac chat lo lang va
lam dac bun sinh hoc.

Quaé trinh tuyén noi duoc thuc hién bang cach suc cac bot khi nhé vao trong
pha l6ng. Céc bot khi d6 két dinh vai cac hat chat ban va khi luc ndi caa tap hop
cac bong khi va hat da 16n sé& kéo theo hat ciing noi 1&n bé mat. Sau d6 chung tap
hop lai véi nhau thanh cac 16p bot chira ham luong cac hat cao hon trong chat
long ban dau. C6 hai hinh thac tuyén ndi: Suc khi & &p suat khi quyén va bao
hoa khdng khi ¢ ap suat khi quyén sau d6 thoét khi ra khoi nuéc ¢ 4p suat chan
khong.
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1.3.2.3.Hdp phu [4,11]:

Phuong phap hap phu duoc str dung rong rai dé xir Iy nude thai chira kim
loai va chat ban khac nhau. C6 thé dung dé xir Iy cuc bo khi trong nuéc ham
lwong chat nhim ban nho va co thé xu ly triét dé nuéc thai da qua xir Iy sinh
hoc hoic qua cac bién phap xu Iy hoa hoc. Hién tuong ting ndng do chat tan
trén bé mit phan chia giira hai pha goi 1 hién twgng hap phu. Hap phu c6 thé
dién ra & bé mat bién gidi gitra hai pha long va khi, gitra pha long va pha ran.

Nhitng chat hap phu c6 thé 1a : Than hoat tinh, silicagel, nhya tong hop c6
kha ning trao d6i ion, cachon sunfua, than nau, than ban, than cbc, d6lomit, cao
lanh, tro va céc dung dich hdp phu léng. Bong cin cua nhiing chat keo tu
(hydroxit cua kim loai) va bun hoat tinh tir bé aeroten ciing c6 kha ning hap phu.

Str dung phuong phéap hap thu c6 thé hap thy dén 58 — 95% cac chat hitu co
va mau. Ngoai ra, dé loai kim loai ning, cac chat hitu co, v co doc hai ngudi ta
con dung than bun dé hap thu va nudi béo tay trén mat hd.

Hap phu chat ban hoa tan 1a két qua cua sy di chuyén phan tir cia nhiing
chat do tir nuéc vao bé mat chat hap phu duéi tac dung cua truong luc bé mat.
Truong luc bé mit gdm c6 hai dang :

- Hydrat hoa cac phan tir chat ta, tic ka tc dung twong hd giita cac phan tir
chat ran hoa tan véi nhirng phan tir nuéc.

- Téc dyng tuong hd gitra cac phan tir chat ban bi hap phu vai cac phan tir trén
bé mat chat ran.

Khi xt Iy nudc thai bang phuong phap hap phu thi dau tién s& loai duoc
cac phan tir cua cac chat khdng phan ly thanh ion rdi sau d6 méi loai dugc cac
chat phan ly. Kha ning hap phu chét ban trong nudc thai phu thudc vao diéu
kién nhiét d6. Nhiét do thap qué trinh hap phu xay ra manh nhung néu qué cao
thi ¢6 thé dién ra qua trinh khtr hap phu. Chinh vi vay nguoi ta dung nhiét do dé
phuc hoi kha nang hap phu ciia cac hat ran khi can thiét.

Nguoi ta phan biét hai kiéu hap phu : hap phu trong diéu kién tinh va hap

phu trong diéu kién dong.
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- Hap phu trong diéu kién tinh: La khéng cho su chuyén dich twong ddi cua
phan tir nudc so vai phan tir chat hap phu ma ching cling chuyén dong véi nhau.
- Hép phu trong diéu kién dong: La sy chuyén dong tuwong ddi caa phan ti
nudc so véi phan tir chat hap phu. Hap phu trong diéu kién dong 1a mot qué
trinh dién ra khi cho nuéc thai loc qua 16p vt liéu loc hap phu. Thiét bi dé thuc
hién qua trinh d6 goi 1a thing loc hip phu hay con goi 14 thap hap phu.
1.3.2.4.Trao déi ion [8,11]:

Trao d6i ion 1a mot qua trinh trong d6 cac ion trén bé mat cua chat ran trao
d6i ion véi ion ¢ cung dién tich trong dung dich khi tiép xtc véi nhau. Cac chét
nay goi la cac ionit (chat trao do6i ion), chiing hoan toan khong tan trong nudc.
Cac chat c6 kha niang hat cac ion duong tir dung dich dién ly goi la cac cationit.
Nhitng chat nay mang tinh axit. Nhitng chat c6 kha nang hat cac ion 4m goi la
anionit va chiing mang tinh kiém. Néu nhu cac ion nao d6 trao doi ca cation va
anion thi ngudi ta goi chung 1a cac ionit ludng tinh.

Phuong phap trao d6i ion duoc ung dung dé xu ly cac kim loai nhu Zn,
Cu,Ni, Pb, Hg, Cd, Mn,... cling nhu cac hop chat cua asen, photpho, xyanua va
chat phong xa nudc thai khoi. Phuong phap nay cho phép thu hoi cac kim loai
c6 gid tri va dat duoc mirc d6 xur Iy cao. Vi vay né 1a phuong phap dé tng dung
rong rai dé tach mudi trong xir Iy nudc cap va nudce thai.

Cac chat trao d6i tion c6 thé 1a cac chat vé vo hay hitu co ¢6 ngudn goc tu
nhién hay tong hop nhan tao. Nhdm cé4c chat trao doi ion v6 co tu nhién gom c6
cac zeolit, kim loai khoang chat, dat sét, fenspat, chat mica khac nhau,. ..

- Céc chét chira nhém silicat loai : Na,0.Al,04.nSi0,.mH,0.

- Céc chat florua apatit [Cas(PO.)s]F va hydroxyt apatit [Cas(PO.)s]OH

- Céc chat c6 nguon gbc tir cac chat vo co tong hop gom silicagel, permutit
(chat 1am mém nudc) , ...

- Céc chét trao doi ion hitu co c6 ngudn gdc tu nhién gém axut humic cua dat

(chat mun) va than d4, chiing mang tinh axit yéu.
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- Céc chat trao d6i ion hitu co tong hop 1a cac nhua c6 bé mit riéng 16n,
ching 14 nhitng hop chét cao phan tir. Vi dy, cac chit trao ddi cation sunfua
RSO;H, trong d¢6 H* ion trdi ddu va SO* ion nhan dién tir ; hoic cation
cachboxylic : R-COOQOH ; cation phenolic : R-OH ; cation photpho : R — PO; - H.

* Co ché trao d6i ion cd thé gébm nhimng giai doan sau :

- Di chuyén ion A tir nhan cua dong chat thai long téi bé mat cua 16p bién giéi
mang chat long bao quanh hat trao doi ion.

- Khuéch tan 16p ion qua 16p bién gioi

- Chuyén ion d3 qua bién giéi phan pha va hat nhua trao d6i.

- Khuéch tan ion A bén trong hat nhya trao d6i téi cac nhom chiic ning trao
doi ion.

- Phan ung hoa hoc trao doi ion A va B

- Khuéch tan ion B bén trong hat trao doi ion téi bién gisi phan pha.

- Chuyén cac ion B qua bién gidi phan pha ¢ bé mat trong ciia mang chét long.
- Khuéch tan céc ion B qua mang.

- Khuéch tan céc ion B vao nhan dong chat long.

1.3.2.5.Trich ly [4,8]:

Trong hdn hop hai chat long khdng hoa tan 1an nhau, bat ky mot chat tha
ba nao khac s& hoa tan trong hai chit long trén theo quy luat phan bd. Nhu vay
trong nudc thai chira cac chat ban, néu ching ta dua vao mét dung moi va khuay
déu thi cac chat ban d6 hoa tan vao dung mdi theo diing quy luat phan bé da noéi
va nong do chat ban trong nudc s& giam di. Tiép tuc tach dung méi ra khoi nuée
thi nudc thai coi nhu  duoc 1am sach. Phuong phép tach chat ban hoa tan nhu
vay goi 1a phuong phép trich ly. Hiéu suat xt Iy nudc thai tuy thudc vao kha
nang phan bd cua chat ban trong dung méi, gia tri cia hé sé phan bé hay kha
nang trich ly ctia dung moi.

K§ thuat trich ly c6 thé tién hanh nhu sau : cho dung mdi vao trong nuéc

thai va tron déu cho téi khi dat trang thai can bang. Tiép d6 cho qua bé lang. Do
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su chénh léch vé trong lwong riéng nén hdn hop s& phan ra hai 16p va dé tach
biét ching ra bang phuong phap co hoc. Qué trinh gdm ba giai doan:
- Giai doan 1: Tron déu nuéc thai véi chét trich ly, gitra cac chat long hinh
thanh hai pha long.
- Giai doan 2: Phan riéng hai pha long nai trén.
- Giai doan 3: Téi sinh chat trich ly.
1.3.2.6.Pi¢n hoa [4,8]:

Cac phuong phap dién hoa cho phép thu hdi tir nudc thai cac san
pham ¢ gia tri bang cac so d6 céng nghé twong ddi don gian va co thé tu dong
hoa. Khdng can sir dung tac nhan hoa hoc, nhuoc diém 1a tiéu hao dién ning.
Gom cac phuong phép chinh sau :

- Oxy ho4 cua anot va khir cua catot.
- Dong tu dién.
- Tuyén noi bang dién.

Nguoi ta sir dung cdc qua trinh oxy hoa cua anot va khir ¢ catot, dong tu
dién...dé xu ly cAc tap chit hoa tan va phén tan trong nudc thai. Tat ca cac qué
trinh ndy déu Xay ra trén cac dién cuc cho dong dién mot chiéu di qua nudéc thai.
1.3.2.7.Céac qua trinh tach bang mang [4,8]:

Cac ky thuat nhu dién tham tich, tham thau nguoc, siéu loc va cac qua trinh
tuong tu Kh&c ngay cang dong vai tro quan trong trong xt Iy nudc thai. Mang
duogc dinh nghia 1a mot pha dong vai tro ngan cach gitra cac pha khac nhau. N6
c6 thé 1a chat ran, hoac mot gel (chat keo) truong nd do dung mdi hoic tham chi
ca mot chat long. Viéc tng dung mang dé tach céc chat, phu thudc vao do tham
cua cac hop chat d6 qua mang.

- Tham thau nguoc:

Tham thau 14 su di chuyén ty phat cia dung méi tir mét dung dich lodng
vao mét dung dich ddm dic qua mang ban tham. O tai mot &p suét nhat dinh, su

can bang duoc thiét 1ap thi &p suat d6 duoc goi 1a 4p suat tham thau.
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Nguoi ta cho rang néu nhu chiéu day cua Iép phan tir nuée bi hap phu bang
hay l6n hon nira duong kinh mao quan ciia mang thi dudi tac dung cua ap suat
thi chi ¢ nudc sach di qua; mat du kich thitoc ciia nhiéu ion nhé hon kich thuéc
cua phan tr niroc. Cac mang hydrat cua cac ion nay da can tré khong cho chdng
di qua mao quan cua mang. Kich thudc I6p mang hydrat caa cac ion khac nhau
sé khac nhau.

- Siéu loc:

Qua trinh siéu loc ciing phu thuoc vao ap suat dong luc va doi hoi mang
cho phép mot sb cau tir thAm qua va giir lai mot sb cau ta khac. Didu khéc biét 1a
& chd siéu loc thusong sir dung dé tach dung dich ¢ khéi lugng phan tir bot va
c6 &p suét tham thau nho (vi du cac vi khuan, tinh bot, dat sét,...). Con tham
thau nguoc thudng dugc sir dung dé khir cac chat co khéi luong phan tar thap va
ap suat tham thau cao.

Khi st dung két hop tham thau nguoc va siéu loc ¢ thé lam dam dic va
phan tach cac chat hoa tan hiru co va vo co trong nudc thai. Sau qua trinh siéu
loc nhan duoc phan ddm dic chia cac chat hitu co, con trong qua trinh tham
thau nguoc s& nhan dugc phan dam dic cua chét vo co.

- Tham tach va dién tham tach:

Phép tham tach 1a qua trinh phan tach cac chat rin bang st dung khuéch tan
khong bang nhau qua mang. Téc do khuéch tan c6 lién quan dén gradien nong
d6 qua mang.

1.3.3. Xir Iy nwéc thai bing phwong phéap héa hoc [4,8,11,16,17]:
1.3.3.1.Phwong phdp oxy hoa khir [8,11,16,17]:

CAc chét ban trong nudc thai cong nghiép chira cac chat ban dang hiru co
va vo co. Dang hitu co bao gdm dam, m& duong, cac chat chira phenol, nito....
D6 1a nhitng chat ¢ thé bi phan huy bai vi sinh ¢ thé xir ly bang phuong phap
sinh hoa. Nhung c6 mot s6 chat cé nhirng nguyén té khong thé xu 1i dugc bang
phuong phéap sinh hoa (d6 1a nhitng kim loai nang nhu dong, chi, niken, coban,

sat, mangan, crom, ... ). Vi vay dé xir Iy nhiing chat doc hai, ngudi ta thuong
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dung phuong phap hoa hoc va hoa ly, dit biét théng dung nhat 1a phuwong phap
oxy hoa khu.

Cac chat oxy hoa thuong dung: clo va hop chat cua clo, H,0,, Os, 0OXy
khéng khi, tia UV.
- Oxy hod bang Clo: Clo va cac chat cd chaa Clo hoat tinh 1a nhitng chat oxy
hoa c6 thé loi dung dé tach H,S, hydrosunfit, cac hop chat chira metylsunfit,
phenol, xyanua ra khoi nudce thai.
- Oxy hoa bang hydro peoxit Hydro peoxit H,O, 1a mét chat long khong mau
c6 thé tron 1an voi nude o bat ky ti 1é ndo. H,0, duoc dung dé oxy hod cac nitrit
, cac aldehit, phenol, xyanua, cac chat thai chira Iuu huynh va cac chat nhuom
manbh.
- Oxy hoé bang oxy trong khong khi: Ngoai chirc nang 13 oxy trong khong khi
duoc st dung dé tach sat ra khoi nudc cap, oxy con sir dung dé oxy hoa sunfua
trong nudc thai cia nha may gidy, ché bién dau mo. Qua trinh oxy hoa
hydrosunfua thanh sunfua Iuu huynh dién ra qua cic giai doan thay do6i hoa tri
cta luu huynh tir -2 dén -6.

S* --> S --> §3y0¢” > S,05” --> SO;” --> SO,~
- Oxy hoa bang pyroluzit: Pyroluzit thuong dugc sir dung dé oxy hoa As>* dén
As®* theo phan ung sau :
H,AsO, + MnO,+ H,SO, = H,AsO, + MnSO, + H,0.

Khi ting nhiét d6 s& lam ting muc do oxy hod. Ché do oxy hod tdi uu
nhu sau Luong MnO; tiéu ton : MnO, bing 4 1an so véi luong tinh toén theo ly
thuyét: d6 axit caa nudc 1a 30 — 40 g/l ; nhiét do caa nudc 1a 70°C - 80°C. Qua
trinh oxy hod ndy thudong dugc tién hanh bang cach loc nudc thai qua 16p vat
lisu MnO, bugc khudy tron nudc thai véi vat liéu MnO..

- Ozon hoa: Phuong phap nay dung dé khir tap chat nhiém ban, khar mau, khir
cac vi la co trong nudc. Qué trinh oxy hoa c6 thé 1am sach nudc thai khoi
phenol, san xuat dau mo, H,S, cac hop chat asen, cac chat hoat dong bé mat,

xyanua, chat nhuom,...
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Trong Xt Iy bang ozon, cac hop chét hit co bi phan huy va xay ra su khtr
trung ddi véi nude. Céc vi khuan bi chét nhanh so véi xir Iy bang clo voi nghin
lan.
1.3.3.2.Phwong phdp trung hoa [8,11]:

Nudc thai chira cac axit vo co hodc kiém can dugce trung hoa dua vé pH
khoang 6,5 + 8,5 truéc khi thai vao ngudn nudc hoic sir dung céng nghé xu ly
tiép theo. Trung hoa bang cach dung céc dung dich axit hoic mudi axit, cac
dung dich kiém hoic oxit kiém dé trung hoa dich nudc thai.

Mot sb hoa chit dung dé trung hoa: CaCO; CaO, Ca(OH), MgO,
Mg(OH),,Ca006MgO0.4,(Ca(OH)2)0.6(Mg(OH)2)0.4,NaOH, Na,CO3, H,SO,, HCI,
HNOs,,...

Trung hoa nuéc thai dugc thuc hién bang cach khéac nhau:

- Tron lan nuée thai axit véi nude thai kiém.
- B6 sung cac tac nhan hoa hoc.
- Loc nudc axit qua vat liéu loc cé tac dung trung hoa.
- Hép thu khi axit bang nuéc kiém hoac hap thu ammoniac bang nudc
axit...
Viéc lya chon phuong phép trung hoa tiy thudc vao thé tich va nong do cua
nuéc thai, ché d6 thai nudc, kha nang san ¢ va gia thanh cua tac nhan hda hoc.

Trong qua trinh trung hoa, mét lugng bun can dugc tao thanh. Luong bun
nay phu thudc vao nong d6 va thanh phan ciia nuéc thai ciing nhu loai va lugng
tac nhan sur dung cho qua trinh.
1.3.3.3.Kh## tring nworc thdi [8,11,16,17]:

Dung cac hda chat hodc cac tac nhan co tinh doc dbi vai vi sinh vat, tao,
dong vat nguyén sinh, giun, san...trong mot thoi gian nhat dinh, dé dam bao céac
tiéu chuan vé sinh. Toc do khir tring phu thudc vao nong do caa chat khir tring,
nhiét d6 nude, ham lwong can va cac chat khir trong nuée, kha nang phan ly cua
chat khir tring. Cac chét khur tring thuong sir dung: Khi hoic clo long, nudc

javen, voi clorua, cac hypoclorit, cloramin B...

Nguyén Thj Chiém — MT1201 19



Khoa ludn tét nghiép GVHD: TS. Nguyén Th; Kim Dung

Mot s6 phuong phéap khir tring thuong st dung:
- Phuong phap clo hoa.
- Clo hoéa nudc thai bang clorua voi.
- Khu tring bang ozon.
- Khu tring bang tia ti ngoai.
1.3.4. Xir Iy nwéc thai bang phwong phap sinh hoc [4,11,17]:

Nguoi ta sir dung phuong phéap sinh hoc dé 1am sach nudc thai sinh hoat
cling nhu nudc thai san xuat khoi nhiéu chat hitu co hoa tan va mot s6 chat vo
co nhu H,S, cac sulfit, ammoniac, nito...

Phuong phéap nay sir dung vi sinh vat dé phan hay cac chét hitu co giy
nhim ban trong nuéc thai. C4c vi sinh vat st dung cac chat hitu co va mot s6
chat khoang lam nguon dinh dudng va tao ning lugng. Trong qua trinh dinh
dudng ching nhan céc chat dinh dudng tir nudc thai dé xay dung té bao, sinh
trudng va sinh san nén sinh khéi cia chung duoc tang 1én. Qué trinh phan hay
c4c chét hitu co nho vi sinh vat goi 1a qua trinh oxy hda sinh hoa.

Phuong phap nay dé xur Iy hiéu qua, nudc thai khong chira cac doc chét, tap
chat, cac mudi kim loai nang hoic néng do cua ching khong vuot quéa nong do
cuc dai cho phép va cé ty s6 BOD/COD > 0,5.

Gom hai loai chinh:

e Phuong phap hiéu khi:

Str dung nhoém vi sinh vat hiéu khi, ¢é dam bao hoat déng caa ching can
cung cap oxy lién tuc va duy tri nhiét 6 trong khoang 20 + 40°C.

Pé thuc hién qua trinh oxy hoa sinh hoa, cac chat hitu co hoa tan, cac chét keo
va phan tan nho trong nudc thai can di chuyén vao bén trong té bao vi sinh vat.
Qua trinh vi sinh vat hap thu chat ban gom ba giai doan:

- Di chuyén céc chat & nhidém tir pha long tgi bé mat caa té bao vi sinh

vat do khuéch tan doi luu va phan tir.

- Di chuyén chat tir bé mat ngoai cua té bao vi sinh vat qua mang bén

tham do su chénh léch nong do cac chat trong va ngoai té bao.
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- Qua trinh chuyén héa céc chat ¢ trong té bao vi sinh vat véi sy san
sinh ning lugng va qué trinh tdng hop cac chat méi tir té bao véi su
hap thu nang luong.

e Phuong phap yém khi:

Str dung vi sinh vat yém khi 1&én men bun can sinh ra trong qua trinh xu ly
bang phuong phéap sinh hoc ciing nhu nudc thai cong nghiép chira ham luong
c4c chét hitu co cao (BOD =4 + 5 g/l).

Ty thudc vao loai san pham cudi ciing ma phan loai qua trinh thanh: Lén
men ruou, 1&n men axit lactic, 1én men metan. San pham cudi cling ctia qua trinh
I8n men 1&; con, cac axit, axeton, khi CO,, H,, CH,.

Qua trinh céng nghé gom ba giai doan:

- Giai doanl: Léng hoa nguyén liéu dé vi khuan st dung cac chat dinh

dudng.

- Giai doan 2: Giai doan tao thanh axit

Vi khudn tgo axit
CHC » cac axit htru co (CH;COOH, C,HsCOOH,
C;H,COOH...)
- Giai doan 3: Tao thanh khi metan

Vi khudn teo metan
Cac axit httu co » CH, + CO,
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CHUONG II: TINH TOAN THIET KE HE THONG XU LY NUOC THAI
BENH VIEN VOI LUU LUQNG 200M*/NGAY PEM

2.1. Lwa chgn cong nghé xir ly nwoéc thai:
2.1.1. Thanh phédn nwéc thai:

Bdng 2.1. Théng sé dau vao nwéc thdi

STT Thoéng so Pon vi Gia tri

1 | Luuluong m°/ngay dém 200

2 pH 8

3 | BODs (20°C) mg/I 325

4 |COD mg/l 390

5 | Tong chat ran lo ltng (TSS) mg/l 370

6 Phosphat (tinh theo P) mg/l 18

7 Nitrat (tinh theo N) mg/l 100

8 | Tong coliforms MPN/10ml 1,7x10° + 1,9x10°

[Nguon: S¢ TN&MT Vinh Phiic, Bdo cdo dinh ky vé cong tac bdo vé moi
trwong BVDKVP 6 thang dau nam 2011]
2.1.2. Thong sé nuwéc thdi sau xi Iy:

Nudc thai sau xtr Iy phai dat tiéu chuan theo QCVN 28: 2010/BTNMT cot
B do Ban soan thao quy chuan ky thuat quéc gia vé nudc thai y té bién soan, Tong
cuc Mai truong, Vu Khoa hoc va Cong nghé va Vu Phap ché trinh duyét va dugc
ban hanh theo Thong tu s6 39/2010/TT-BTNMT ngay 16 thang 12 ndm 2010 cta

B0 truong Bo Tai nguyén va Moi trudng.
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Bdang 2.2. Tiéu chudn nwéc thdi sau xi Iy

STT Théng so Pon vi Gia tri
1 Ph 6,5-8,5
2 | BODs (20°C) mg/I 50
3 COD mg/I 100
4 | Tong chat ran lo ling (TSS) mg/l 100
5 | Phosphat (tinh theo P) mg/l 10
6 Nitrat (tinh theo N) mg/I 50
7 | Tong coliforms MPN/100ml 5000
2.1.3. So dé h¢ thang xi Iy nuéc thai:
So do h¢ thong xir | Bom [hi: | Bom
Nudc thai
vao
Bé tap Be ling Bé sinh Bé phan BE tao
— " trung » capl »  hoc ing > bong
| 2
Y
San | Bé nén Bé ling
phoi | biin cap Il
bun
Nuéc thai da xu ly "
. Thiét bi
D clo hoa
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Thuyét minh so d6 cong nghé:

Nudc thai tir tt ca cac khoa cua bénh vién duge dua vé bé tap trung.
Nhiém vu cta bé tap trung 1a diéu hod nong do céc chat gay 6 nhiém tir cac khoa
Vvéi thoi gian khéac nhau trong ngay va dam bao luu luong déu cho hé thdng xir
Iy nuée thai. Bé chdng ling, khong khi nén duge dua vao hé thdng dit dudi day
thiét bi tao ra sy chuyén dong manh cua nudc thai. Sau d6 nudc trong bé diéu
hoa dugc bom vao bé lang cap I dé tach cac hat rin 16n va cét ra khoi dong thai
nham muc dich khong dé céac hat ran to nay lang trong bé xir ly sinh hoc phia
sau. Nudc sau bé lang cap | tu chay vao bé sinh hoc bun hoat tinh. Bé sinh hoc
lam viéc theo phuong phap bun hoat tinh hao khi. Tai day cac chat hitu co co
trong nuéc thai bi vi sinh vat hao khi chuyén thanh khi CO, va sinh khéi. DBé bé
sinh hoc lam viéc tét phai cap oxi cho vi sinh vat séng bang cach cung cap
khong khi vao may nén khi, khi nén ngoai vai tro cung cap oxi khéng khi cho vi
sinh vat con khudy tron nudc thai dé khdng cho chét ran lang xudng day thiét bi
xt ly sinh hoc. Nudc tir bé xur ly sinh hoc ra chtra rat nhiéu chét ran lo ling bao
gom chat ran lo ltng ¢6 san trong nudce thai, bun hoat tinh va sinh khéi. Dé tach
dugc cac chat nay nudc thai duge dua vao hé thdng lang bao gom thiét bi phan
g tron hod chat, thiét bi tao bong, bé lang cap 11, hod chat tao bong duoc chira
trong cac thing chira duoc bom dinh lwong cap vao céc thiét bi phan tng. Nugc
ra khoi bé lang cap IT duoc khu tring bang clo. Bun thai bé lang cap | va cap I
ty chay vao san phoi loc bun, mét phan duge bom bun bom lai bun vé bé xu Iy
sinh hoc dé ludn dam bao mat d6 bun hoat tinh cao trong bé sinh hoc. Bun thu
duoc tir san loc bun c6 d6 am 70 - 75% duoc dwa dén bi tap trung rac thai.

2.2. Tinh toan thiét ké cac cong trinh don vi:

Q"%,, = 200m®/ngay dém.

Luong nudc thai vao hé théng: Qy = 0,9 x 200 = 180 (m*/ ngay dém).
Luu lugng thiét ké trong hé thdng: Q = 1,2 x 180 = 216 (m*/ngay dém).

. 216 ;
Q' = 529(m/h).
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Q° ma= —2 - 0.0025 (m%/s)
max 3600 1

2.2.1. Song chdn rac:
Song chén rac co chic nang thu giit cac tap chét, rac thai co kich thude 1on
khoi nuée thai tranh gay tic nghén duong dng va hong héc thiét bi.
e Chiéu cao I6p nudc trong muong

h= QSmax _ 0,0025
vXxBg 0,8x0,13

= 0,024 (m) = 24 (mm)

Voi:

- B.: Puong kinh 6ng dan nudc thai vao tram xu Iy (B, = 130mm)
- Qmax. Luu luong nudc thai I16n nhat

- v: Van téc dong chay qua song chan (v = 0,7 + 1 m/s, chon v = 0,8m/s)

e S6 khe ho ctia song chan réc:

_ Q°maxxKg _ 0,0025x1,05 — 683 (khe) (Tr 113 I 17
~ vxhxb  08x0,024%0,02 (khe) (Tr113-[17])
chonn =7 khe

Trong do:

n: Sb khe hé song chan réc.

Q° max: Luu luong nudc thai 16n nhat (m®s)

- v: Van téc dong chay qua song chan (v = 0,7 + 1 m/s, chon v = 0,8m/s)

- b: Khoang cach gitta hai thanh song chin

(b =16 + 25mm, chon b = 20mm)

- K Heé sé tinh dén mirc can tré dong chay qua song chan réac (K = 1,05)

e Chiéu rong song chan rac: (Tr 114 —[17])
B=Sx (n-1)+bxn=001x(7-1) + 0,02 x 7 = 0,2 (m)

e Tbc do dong chay & phan mé rong trudc song chan rac: Vig > 0,4 (m/s)

_ Q°max _ 0,0025
Vi = =
Bsxh  0,2x0,024

= 0,52 (m/s)
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e Ton that ap luc qua song chin réc:

v2max
2Xg

h, =EX xk (Tr 114 — [17])

Trong do:
- Vmax: Toc @6 nuéce thai trude song chin rac, chon Viax = 0,8 (M/s)

g: Gia toc trong truong, g = 9,81 (m/s?)

k: Hé s tinh dén tang tré luc song chan rac bai vat thai (k = 2 + 3),
chonk =2

& Tro luc cuc bo cua song chan rac

S 0,01
E=Bx (E)4I3X sina = 2,42><(m)4/?’sin 60° = 0,83

Véi B: Hé sb phu thudc hinh dang thanh chan, chon thanh chan hinh
chit nhat, B = 2,42.
o: Goc nghiéng cua song chan rac so véi mat phang ngang, chon a =
60°
>  Ton that ap luc qua song chan rac:
v2max 0,82
x9,81

x2 = 0,054 (m).

e Chiéu dai doan mé rong truéc thanh chan réc:

= Ds= Bl - 027013 _ ) g Tr62-[5
' 7 2xtangg 2xtang200 (m) (Tr62-[5])

Trong do:
- B,: Chiéu rong cua song chan rac
- By Buong kinh éng dan nudc thai.
- . Goc nghiéng chd ma rong.
e Chiéu dai doan thu hep sau thanh chan réc:
L,=Lyx 0,5 = 0,096 x 0,5 = 0,048 (m). (Tr 62 — [5])
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e Chiéu dai xay dung d¢ lap dit song chan rac:
L=1;+1,+0,5=0,096 + 0,048 + 0,5 =0,64 (m).
Chon L =1 (m)
e Chiéu sau xay dung dat song chan réc:
H=h+hy,+h, = 0,024 + 0,5 + 0,054 = 0,578 (m).
Trong do:
- h: Chiéu cao 16p nudc trong muong
- hg: Ton that &p lyc qua song chan
- hyy: Chiéu cao bao vé
Chon H =10,6 (m).

Bdng 2.3. Thong sé thiét ké song chén rac:

STT Thong sb Pon vi Gia tri
1 Chiéu dai muong (L) m 1
2 Chiéu rong muong (B) m 0,2
3 Chiéu cao muong (H) m 0,6
4 S6 thanh song chan rac (n) thanh 7
5 Kich thudc khe ho (b) mm 20
6 Bé day thanh chan mm 10
2.2.2. Bé thu gom nwoc thdi:
La noi tiép nhan nudc thai tir cac nguon thai trong bénh vién.
e  Thé tich bé thu gom nuéc thai:
V=txQxk=2x9x15=27(m%
Trong do:
- t: Thoi gian luu nuéc, t = 2h
- Q: Luu luong nuéc thai/gio, Q = 9 (m*/h)
- k: Hé sé khong diéu hoa, k = 1,5
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Chiéu cao bao vé: Hy, = 0,5 (m)

Chiéu sau hitu ich cua hé: Hi, = 2,5 (m)

>  Chiéu sau téng cong cua hd gom: H = 2,5+0,5 = 3 (m).
Dién tich bé mat bé gom:

F—X—E_g 2
g3 oM

Chon chiéu dai bé: 3,5 (m)
Chon chiéu rong bé: 2,6 (m)
>  Thé tich thuc té xay dung bé gom nudc thai: 3 x 3,5 x 2,6 = 27,3 (m°?)

Cong suat bom nudc thai:

_ QxHxpxg _ 9x3x1000x9,81
~ 1000xn  1000X0,8%x3600

= 0,09 (KW/h)
(Tr 145-1[1])
Chon N = 0,1 (KW/h)
Trong do:
N: Cong suat cua bom (KW/h)
Q: Luu luong nuéc thai (m*/h)
p: Khéi luong riéng cua nudc (p = 1000kg/m®)
g: Gia toc trong truong (g = 9,81m/s?)
1. Hiéu suat bom (%),n = 0,7 = 0,9 (chonn = 0,8)

Bdng 2.4. Thong sé thiét ké bé thu gom nweéc thai:

STT Théng so Pon vi Gia tri
1 | Chidu dai bé (L) m 35
2 Chiéu rong bé (B) m 2,6
3 Chiéu cao bé (H) m 3
4 Chiéu sau hitu ich m 2,5
5 Cong suat bom (N) KW/h 0,1
6 Thé tich xay dung bé m® 27,3
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2.2.3. Bé diéu hoa:

Bé diéu hoa c6 chirc ning diéu hoa luu lwgng va nong do, can bang nong
d6 chét hitu co trong nudc thai dé cac cong trinh 1am viéc hiéu qua nhat.
Thé tich bé:

V,=Q xt=9x5=45(md

Trong d6: Q: Luu luong nuéc thai/h (Q = 9m*/h)

t: Thoi gian luu nudce thai (t =4 + 12h, chon t = 5h).

e  Chon chiéu cao bé: H = 3,5 (m)

Dién tich bé: F = -4 = 22 = 15 g6 (m?
Y . = —_— j—
ién ti e: o 35 ,86 (M°).

> Thiét ké bé hinh chir nhat co kich thuéc: L X B =4,3m x 3m.
>  Thé tich thuc xay dung bé diéu hoa:
Vie=LXBXH= 4,3x3x3,5=4515 (m?).
e  Luu lugng khi can cung cép cho bé diéu hoa: (Tr 381 - [17])

Ok = Vie X Vg = 15 X 45 = 675 (ﬁ) = 11,25 (ﬁ)

Trong dé: Vi Téc d6 khi nén trong bé, Vi = 15 (I/m>.pht)
V,: Thé tich bé diéu hoa, V4 = 45 (m®)

Khoang céch giita cac 6ng nhanh 1a 0,5 (m), cac dng cach tuong 14 0,2 (m).
Khi d6, s6 ong nhanh khuéch tan khi:
B -2 x0,2 3 -2 %0,2
n=————+ e S
0,5 0,5

Chon n = 6 (6ng)
Chon dudng kinh thiét bi suc khi: D = 30 (mm)

+1=6,2(0ng)  (Tr64—[15])

g A g ] nD? _ 3,14%0,032
e  Tietdién ong chinh: f. = .-

= 7,065 x 10™* (m?).

11,25%x103
7,065 X 104

e Van téc khi trong 6ng chinh: V = = 15,9 (m/s)

, 11,25
e  Luu lugng khi trong 6ng nhanh: q, = % == - 1,88 (1/s)
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e  Chon duong kinh éng nhanh: d = 20 (mm)

a2 , nd? _ 3,14 x 0,022
e  Tictdién ong nhanh: f,= . -

= 3,14 x 10*(m?)

11,25%1073

e Van toc khi trong ong nhanh: V = 314 X 10— = 35,8 (m/s)

Trén céc 6ng nhanh c6 b tri cac 16 duc duong kinh 15: d = 1 (mm)
Khoang cach giira cac 16: L = 30 + 60 (mm), chon L = 50 (mm)
Cac ong duoc bd tri theo phuwong ngang doc bé trén cac gia dd & do cao
100 mm so véi day bé.
e  Luu luong khi can thiét cho bé diéu hoa:
Ly,=Q X a
[Theo W.Wesley Eckenfelder, Industrial Water Pollution Control, 1989]
Trong do:
- Q: Luu luong nuéc thai, Q = 9 (m*/h)
- a: Luu luong khi cip cho bé diéu hoa, a = 3,74 (m*khi/m*nudc thai).
[Theo W.Wesley Eckenfelder, Industrial Water Pollution Control, 1989]
> L,=9 x 3,74 = 33,66 (m*h)
e Ap lyc can thiét cho hé thong phan phéi khi:
Hc=H+hgq+h,+h;=35+0,2+0,2+0,5=4,4(m)
Trong do:
H: Chiéu cao bé diéu hoa, H = 3,5 (m)
hg: T6n that &p luc doc theo chiéu dai 6ng dan, hy < 0,4 (m),
chon hy = 0,2 (m).
h.: Ton that cuc bo, he < 0,4 (m), chon h, = 0,2 (m).
hy: Ton that cuc bo qua thiét bi phan phdi khi, hy < 0,5 (m)
chon h=0,5 (m).

e  Cong suat may thoi khi:

_ GXRxT; _ (&)0'283 B ]
Pn = 29,7Xnxe l Py 1 (Tr 10818
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Trong do:

>

P..: Cong suat may thoi khi (KW/h).

G: Trong lugng dong khong khi (Kg/s).

G = Lyx p= 33,66 x 1,293 = 43,52 (Kg/h) = 0,012 (Kg/s).

(O diéu kién: t = 0°C va p = 760mmHg: p = p, = 1,293 kg/m®)
R: Hang s khi (R = 8,314 KJ/Kmol. °K).

T.: Nhiét do tuyét dbi cua khong khi dau vao (T, = 298°K).
P.: Ap suat tuyét doi ciia khong khi dau vao (P, = 1 atm).

P,: Ap suat tuyét doi ciia khong khi dau ra (P, = 1,3 atm)

n=——=0283 (k=1395 ddi vai khdng khi).

e: Hiéu suat may (chon e = 0,7).
29,7: Hé s6 chuyén doi.

0,012x8,314x298 [ /11,3283
P = (22)" — 1] =030 (wm)

29,7x0,283X%0,7

Chon may bom bun cdng suit 0,5 KW/h.

Bdng 2.5. Thong sé thiét ké bé diéu hoa:

STT Thong so Pon vi Gia tri
1 | Thé tich bé diéu hoa m’ 45,15
2 | Chiéu dai (L) m 43
3 | Chiéu rong (B) m 3
4 | Chiéu cao (H) m 3,5
5 | Céng suat bom KW/h 0,5

2.2.4. Bé phan ing, keo tu tgo bong:

= Bé phan ing:

Trong bé sir dung hoa chat keo tu va chat tro keo tu dé lang phan 16n luong

chat ran lo liing va tach ra khoi nudc thai dudi dang bun dé nudc thai dat yéu

cau vé ham luong TSS < 150mg/! trude khi di vao bé xir ly sinh hoc aerotank.
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e Thétichbé: Vie= Q°x t=0,0025 x 20 X 60 = 3 (m°)
Trong do:
- Q°: Luu luong nudéc thai tinh toan theo gidy (Q° = 0,0025 m®/s)
- t: Thoi gian luu nudc, chon t = 20 phat (thuc nghiém)
e  Chon chiéu cao bé: H=1,5 (m)

R ST 2, _th_ 3 _ 2
o Tictdignbé:F=—=—=2(m")
H 1,5

e Chon bé hinh vuéng, chiéu dai L = chiéu rong B =+F =v2 = 1,41 (m)

e  Chiéu cao bao vé: hy, = 0,2 (M)

e  Chiéu cao xay dung bé: Hyy = 1,5 +0,2=1,7 (m)

>  Thétich thuc xay dung bé: L x B x H = 1,41 x 1,41 x 1,7 = 3,38 (m?)\
Chon loai canh khuay 2 ban, doi xtng qua truc, khudy quanh tryc thang

drng.

GZxVxpu

e  Ning luong can cho canh khudy: N = 00

(Tr 143 - [6])
Trong do:
- G: Gradien van toc nuéc thai trong mot don vi thoi gian
(G <8005, chon G =8005s").
- W: D6 nhét dong hoc nudc thai (U = 0,0092 Kgm?/s).
- V: Thé tich nudc thai (V =3 m®)
N = 8002x3%0,0092

= 176,6 (W).
100
e Diéntich canh khuay: T N=51 X C x F x V3
Fee—— =170 058 (m?
T 51xCXV3  51x1,2x49,53 (m°)

Trong do:
, , L
- C: Hé so phu thudc kich thudc ban canh khuay, chon 5 5

c=1.2.
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- F: Tiét dién canh khudy

- V: Van téc canh khudy, V = 0,75x V, = 0,75x6,594 = 4,95

(m/s).
Véi Vy: Van toc tuyét ddi cua canh khudy,
_ 2xmXRXN _ 2X3,14X0,45X140

Vi = - = 0 = 6,594 (m/s)

Véi R: Ban kinh canh khuay, chon 2R =50 =+ 60% chiéu rong bé

Chon R =0,45 (m)
- n: S vong quay canh khudy, n = 140 (vong/phut).
Dién tich mot ban canh khuay:

F _ 0,058 )
f===——=0,029 (M)
2 2

L
Taco: B x L==0,029 (mz)va§:5

Vay: Chiéu rong ban canh khuay: B = 0,076 (m), chon B = 0,1 (m)
Chiéu dai ban canh khuay: L = 0,381 (m), chon L =0,4 (m)
Bdng 2.6. Thong sé thiét ké bé phdn #ng:

STT Thong so Pon vi Gia tri
1 | Chiéu dai bé (L) m 1,41
2 | Chiéu rong bé (B) m 1,41
3 | Chiéu cao bé (H) m 1,7
4 | Thé tich xay dung bé (V,q) m’ 3,38
5 | Chiéu rong mot ban canh khuay m 0,1
6 | Chiéu dai mot ban canh khuay m 0,4
7 | Ban kinh canh khuay m 0,45

Bé keo tu tqo bong:

Bé tao bong dugc xay dung gém ba ngin c6 kich thudc bang nhau, thoi

gian luu nudc trong mdi ngan: t = 15 phut (thuc nghiém).
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e  Thétich mot ngin: V=Q° x t =0,0025 x 15 x 60 = 2,25 (m°)
Trong do:
- Q% Luu luong nudc tinh toan theo gidy (Q° = 0,0025 m®/s)
-t Thoi gian Iuu nudc.
e Chiéucaobé: H=1,22 (m).
e V 2725 ,
e Tietdignbé:F= —=——=1,88(M")
H 1,2

e  Chiéu rong ngan (B) = chiéu dai (L) = vF = v1,88 = 1,37 (m).

e  Chon chiéu cao bao vé: hy, = 0,2 (M)

e Chiéu cao xay dung: Hy = 1,2+ 0,2 = 1,4 (m)

> Thé tich thuc xay dung mot ngin bé tao bong Ia:
BxLxH=1,37x137x1,4 =263 (m.

e Loai canh khudy: Chon loai canh khudy 4 ban déi xtng nhau qua truc.

Téng dién tich ban canh khudy bang 15% dién tich mat cat ngang bé.

15xfy _ 15%1,92 5
f.= = =0,288 (m°)
100 100
Trong do:

- f,: Dién tich mat cit ngang bé, f, = B x H=1,37 x 1,4 = 1,92 (m?)
- f.: Tong tiét dién ban canh khuay.

o o, p fc _ 0,288 5
Dién tich mot ban canh khuay: f = 24 - 0,072 (m?)

e  Chon chiéu dai canh khuay: | = 1 (m)

1 U reng cA LI
e Chon . 20 do @6, chiéu rong canh khuay b = 0- 20" 0,05 (m)

(Tr 82— [15])
e Chon bén kinh vong khuay: R, = 0,45 (m), R, = 0,225 (m)
e  M0i budng dat mot dong co dién co van téc quay la:
- Budng 1: 40 vong/phat
- Budng 2: 20 vong/phat
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- Budng 3: 10 vong/phdt.

Budng phan ung 1: Dung tich: V; = 2,63 (m%)
n = Téc d6 chuyén dong cua canh khudy: 40 vong/phdt.

Téc do chuyén dong caa ban canh khudy so véi nuéc:
_0,75X2XTXNXR; _ 0,75X2x3,14X40X0,45

= =1,413 (m
0,75X2XTXNXR, _ 0,75%X2%3,14X40x%0,225
V, = 50 = 50 = 0,7065 (m/s).

Nang luong can dé quay canh khudy (Ny):
N; =51x C X f. x (V3 + V3) (Tr 133 - [7])
=51%x1,5x%0,2 x (1,413 + 0,70653) = 15,22 (W/m°).
Trong do:

- C: Hé s6 phu thudc kich thude ban canh.
L
Chon —=20,dodo C =15 (Tr 133 [7])

- f,: Dién tich tiét dién ban canh khudy, f. =1 x b x 4
f.=1x%x0,05 x4 =0,2(m)

- Giatri gradient van toc: (Tr 133-[7])
74 N, 15,22 B
G, =10 |2=10 |[—=10 = 250,8 (7).
i uxVv 0,0092%2,63
Trong do:
N4

- Z4: Nang luong tiéu hao cho 1m? nuéc thai, Z, = v

- W: D6 nhét dong hoc nude thai (WL = 0,0092 Kgm?/s).
e  Budng phan tng 2: Dung tich: 2,63 (m°)
n = Tdc do chuyén dong caa canh khudy: 20 vong/phut.
- Tbc do chuyén dong caa ban canh khudy so véi nudc:

_0,75X2XmXnXRy  0,75X2X3,14X20X0,45
1= 60 - 60

= 0,707 (m/s)
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_ 0,75X2XTXnXR, _ 0,75X2X%3,14X20X0,225
2 60 60

= 0,353 (mfs).

Ning luong can dé quay canh khuay:

N, =51x C X f. x (V3 + V3) (Tr 133 - [7])
=51x1,5% 0,2 x (0,707 + 0,353%) = 6,1 (W/m°).

Trong do:

, L
- C: Hé s6 phu thudc kich thudc ban canh, chon B 20, dodo C=1,5

- f.: Dién tich tiét dién ban canh khuay, f.=1 x b x 4
f.=1x%x0,05 x4 =0,2(m)

Gia trj gradient van téc: (Tr 133 —[7])
Z, N, 6,1 1
G,=10 [-2=10 |—2=10 = 158,8 ().
M uxV 0,0092%2,63
Trong do:
y A 3 N,
- Z,: Nang lugng tiéu hao cho 1m® nudéc thai, Z, = v

- W: D6 nhét dong hoc nude thai (WL = 0,0092 Kgm?/s).
Budng phan tng 3: Dung tich: 2,63 (m°)
Téc do chuyén dong caa canh khuay: 10 vong/phit.
Téc do chuyén dong cia ban canh khuay so véi nuéc:
_0,75X2XmXnXRy  0,75X2X3,14X10X0,45

1= 50 0 = 0,353 (m/s)
0,75X2XTtXnXR,  0,75X2X%X3,14X10X0,225
) = = = 0,177(m/s).
60 60
Nang luong can dé quay canh khuay:
N3 =51% C X f. X (V3 + V3) (Tr 133 - [7])
=51x1,5x 0,2 x (0,3533 +0,1773) = 0,76 (W/m?).

Gia tri gradient van toc: (Tr 133 —[7])
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Z3 N3 0,76 1
G;=10 [—=10 [——=10 =56,04 (s7)
il uxVv 0,0092x%2,63

Trong do:

N
- Z5: Nang luong tiéu hao cho 1m® nudc thai, Z; = 73

- WL B9 nhét dong hoc nudc thai (U = 0,0092 Kgm?/s).

Bdng 2.7. Thong sé thiét ké bé tao bong:

STT Thong sb Pon vi Gia tri
1 | Chiéu dai (L) m 1,37
2 | Chiéu rong (B) m 1,37
3 | Chiéu cao bé (H) m 1,4
4 | Ban kinh vong khuay (R,) m 0,45
5 | Ban kinh vong khuay (R,) m 0,225
6 | Chiéu dai canh khuay m 1
7 | Chiéu rong mot ban canh khuay m 0,05

2.2.5. Bé ling 1:

Bé lang 1 1a noi dién ra qué trinh lang tach cac bong can ra khoi nudc sau

khi nuéc thai dugc tron déu voi hod chat keo tu va dugc dua sang bé lang. Bn

thai dugc dua ra ngoai bang bom bun.

- La: Tai trong bé mat (m*m*ngay).

- Q: luu luong trung binh theo ngay.

Chon bé ling 1 c6 dang bé ling ly tam

Q

Trong do:

PN A st WA X 216 2
Dién tich bé mat bé lang: F = . =—=54(m")
A

(Tr 135 — [17])

(Bang TK — 4 - Tr 135 — [17])

) . ,4F ,4><5,4
e DPuongkinh bé: D = =312 - 2,62 (m)
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Puong kinh ng trung tam: d = 20%D = 20%x 2,62 = 0,524 (m).

Chon chiéu cao hiru ich bé lang: H = 3 (m).

Chiéu cao bao vé: hy, = 0,3 (m).

Chiéu cao 16p bun ling: h, = 0,7 (m).

Vay chiéu cao xay dung bé lang Ia:
Hyw=H+hy,+h,=3+0,7+0,3=4(m)

Chiéu cao ong trung tam: h = 60%H = 60%x 3 = 1,8 (m).

‘ : ‘ , 5,4
Chiéu dai bé: B =3 (m), chicu rong bé (L) = 3 - 1,8 (m).
Thé tich bé ling 1:
3,14
Vi = E (D?-d?) x H===(2,62"~0524?) x 3 = 1552 (m?).

Vp1 _ 15,25%x24
Q 216

Thoi gian luu nuéc: t = =1,7 (h). (Tr 93 —[11])

Trong d6: Q: luu lugng trung binh theo ngay.

Tai trong bé: L = Q __ 216 = 26,26 (M°/m.ngs
al trong be- ST nxD | 3,14x2,62 ( Ngay).

Hiéu qua xur ly cia bé: Sau lang, hiéu qua lang dat 64% (thuc nghiém)
Luong SS con lai trong dong ra:

SS;a = SS(100% - 64%) = 370(100% - 64%) = 133,2 (mg/l) [18]
Luong bun tuoi sinh ra moi ngay:

Miwoi = 64% X SS X Q [18]

Mueoi = 3709SS/m®x216m*/ngay x0,64/1000g/kg = 51,15 (kgSS/ngay)

Trong do:

Q: Luu lugng nudc thai trung binh ngay.

LV

Ty s6 === 0,75. Vay luong bin tuoi ¢6 kha nang phan hay sinh hoc:

Muoiqvss) = 51,15kgSS/ngayx 0,75 = 38,36(kgSS/ngay)
Luu luong bun tuoi can x ly:

Gia st bun tuoi c6 d6 4m 95%
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Khéi lwong riéng caa bun p = 1053 (kg/m®)
Q= Mti(vss) _ 38,36
"~ (1-0,95)p ~ (1- 0,95)1053

=0,73 (m*/ngay). [18]

Trong do:
- Bun tuoi c6 do am 95%
- Khéi lwong riéng cua bun 1053 kg/m®
e  COng suit may bom bun t6i bé nén bun:
pXgxHXxQ _ 1053%9,81xX10x0,73
N'= 1000Xn  1000X0,8X24X3600

= 0,001 (KW).

Trong do:

- P: Khdi lugng riéng cta bun (p = 1053kg/m®)
g: Gia toc trong truong (g = 9,81m/s?)

H: Cot &4p = 10 mH,0

Q: lwong bun twoi can xu ly, Q = 0,73 (m*/ngay)
n: Hiéu suat bom 80%

e  Mang thu nudc:
- Puong kinh: D, =0,8D =0,8 X 2,62 = 2,096(m)
- Chiéu dai mang thu: L, = mD,, = 3,14 x 2,096 = 6,58(m)
- Chiéu cao méang: h,, = 0,5 (m).
Méng bé tdng cbt thép day 100mm, c6 lip thém mang ring cua thép tam
khong gi c6 dang chit V, géc 90°.
Bdng 2.8. Thong sé thiét ké bé ldng 1:

STT Thong sb Pon vi Gia tri
1 | Chon chiéu cao (H) m 3
2 | Chon chiéu cao xay dung (H,q) m 4
3 | Dién tich bé mat bé lang m® 5,4
4 | Puong kinh bé (D) m 2,62
5 | Chiéu rong bé (B) m 3
6 | Chiéu dai bé (L) m 1,8
7 | Thé tich bé (V) m’ 15,52
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2.2.6. Bé aerotank:

Bé aerotank véi bé ling 2 ¢6 nhiém vu loai bo toan bo cac chat 6 nhiém
hitu co trong diéu kién hiéu khi dé dat ndng d6 cho phép xa thai vao méi truong.
*  Thong s6 van hanh bé:

- Luu luong nudc thai: Q = 200m*/ngay dém
- Ham luong BODs dau vao: 325mg/l
- Ham luong COD dau vao: 390mg/I
- Luong bun hoat tinh trong nudc thai dau vao: X, = 0
- b6 tro cua bun hoat tinh: z=0,3
- Thoi gian luu bun trong hé thdng: 6, = 5 <+ 15 ngay, chon 6, = 10 ngay
- Luong bun hoat tinh tuan hoan: Xy, = 10000mg/I
- Nong d6 chat ran bay hoi trong bé aerotank: X = 3000mg/I
- Hé sb phan hay noi bao: K4 = 0,06 ngay™
- Hé s6 san lwong bun: Y= 0,6mgVSS/mgBODs
- Ché d6 x40 tron hoan toan.
Thong s6 dau ra nudc thai (QCVN 28: 2010/BTNMT cot B):
- BODs =50 (mg/l)
_ COD = 100 (mg/l)
Tinh toéan thiét ké:

*

*

So—S _325-50
So 325

Hiéu qua xt ly BODs: E; = = 84,6%

CODy—CODR _ 390-100

. Hi¢u qua xtr ly COD: E; = = 74,4%
CODy 390
. Thé tich bé aerotank: (Tr 90 — [8])
XYX0:(So—S 200X%x0,6X10(325-50
X(1+Kgx0,) 3000(1+0,06x10)

Trong do:
- Q: Luu luong nuéc thai dau vao, Q = 200 (m*/ngay)
- Y: Hé s san lugng bun, Y = 0,6
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0.: Thoi gian luu bun, 6, = 10 ngay
- Sy — S: Tai lugng xtr ly theo BODs
- X: Nong db chat ran lo lang dé bay hoi trong bun hoat tinh, X = 3000
(mg/l)
- Kg: Hé s6 phan huy noi bao, Kq = 0,06 ngay™
. Chon chiéu cao bé: H = 3 (m), chiéu cao bao vé: Hy, = 0,5 (M)
. Chiéu cao xay dung: Hy; = 3 + 0,5 =3,5 (m)

L V 68,75 )
. Diéntichbé: F=—==—""=19,64 (M)
H 3,5

. Chiéu rong bé: B = 3,5 (m)

3 . 2 F 19,64
. Chiéu dai bé: L= —=———=5,6(m)
B 3,5
. V _ 68,75x24 _
. Thoi gian luu nuéc: t = a = oo = 8,25 (gio) (Tr 84 —[8])

e  Tbdc d6 tang trudng caa bun:
Y 06
T 1+K4x0, 1+0,06x10

Y, = 0,375 (Tr 67— [8])

Trong do:
- Kg: Hé sb phan huy noi bao, Ky = 0,06 ngay™
- 0.: Thoi gian luu bun, 6, = 10 ngay.
J Luong bun hoat tinh sinh ra trong 1 ngay:
Apin = Yp X Q(S = Sp)
= 0,375 x 200(325 — 50)1073 = 20,625 (kg/ngay)
. Luong bun xa ra trong 1 ngay:

9 VxX N VXX—QeXXe X0,
©QuwXXwtQexXe Y XwX8c

(Tr 145-[17])
Trong do:
- V: Thé tich bé aerotank, V = 68,75 (m®)
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X: Nong do chat ran bay hoi trong bé aerotank, X = 3000mg/I
- 0,: Thoi gian luu bun trong hé théng, 6. = 10 (ngay)
- X, : Ham Iugng VSS trong bun thai bo
X,, = (1 — 0,3)x10000 = 7000 (mg/I)
- Q,: Luu lwong nuéc vao hé thdng, Q. = 200 (m*/ngay)
- X.: Ham luong VSS trong nuéc thai dau ra,
Xe = (1-0,3)x50 =35 (mg/l), véi TSS =50 (mg/l)
» Luong bun xa trong 1 ngay:

VXX-QeXXeX0c 68,75X3000—200%x35X10
W Xw X6 - 7000X10

= 1,95 (m*/ngay)

e Luogng bun tuan hoan:
Phuong trinh c4n bang vat chat trong bé aerotank:
QX Xy +Qr XXt =(Q+Qp)X (Tr 145 - [17])

Chia 2 vé cta phuong trinh cho Q va dit ti s6 tuan hoan bun a = % ta co:

X 3000
Xt—X 7000—-3000

X+oX=aXr - a= 0,75

> Luu luong bin tuan hoan: Qr = aQ = 0,75 x 200 = 150 (m3/ngay)
e Luogng oxy can thiét cung cip cho bé aerotank:
Hé s tao bun tur viéc khir BODs:

Y 06
T 1+K4x0. 140,06X10

= 0,375 (mg/mg)

obs

Luong bun hoat tinh sinh ra trong 1 ngay tinh theo MLVSS:
Py = YopsXQ(So - S)10°° (Tr 131 - [5])
= 0,375x200(325 — 50)107 = 20,63 (kg/ngay)

> Luong oxy can thiét trong diéu kién chuan (khdng can xir 1y nito)

_Q(So-S)

OC, === —142P, (Tr 131 - [5])
- 2000325-50) 4 45 % 20,63 = 62,37 (kgO2/ng3
T 1000x0,6 /63 = 62,37 (kg02/ngay)
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Trong do:
- f: Hé s6 chuyén d6i BODs sang COD hoic BOD,, f = 0,6.
- 1,42: Hé sb chuyén dbi tir té bao sang COD.

> Luong oxy can thiét trong diéu kién thuc té:

oc—oc:(&)x;xl Tr131-[5
£ Y\ BCor0—Cy 1,024(T=20) *° o (Tr 131 -151)

Trong do:
- Cso: Nong d6 oxy bao hoa trong nuée sach & 20°C (mg/l),
Cs20 = 9,08 (mg/l)
- Cgq: Nong do oxy duy tri trong céng trinh xt Iy nudc,
Cyq=1,5=+2(mg/l), chon ¢q =2 (mg/l)
- B: Hé s6 diéu chinh lyc cing bé mat theo ham luong mudi, dbi véi
nuéc thai thuong lay g = 1.

- o Hé s diéu chinh lwgng oxy ngam vao trong nudc thai do anh
huong cua ham lugng cin, cac chat bé mat, loai thiét bi 1am thoang,
hinh dang kich thuéc bé, a = 0,6 + 0,94, chon a = 0,7.

T: Nhiét d6 nuéc thai, T = 25°C

9,08 1 1 .
- 0OC; = 62,37x(9’08_2) X 10242520 X 07 101,49 (kg/ngay)

> Luong khdng khi can thiét:
Chon dia phan phdi khi dang xdp, duong kinh 170 (mm)
Dién tich bé mat F = 0,02 (m®)
Luu luong phan phéi khi ciia dia thoi khi Q = 150 + 200 (lan/phdt)
chon Q = 200 (lan/phut).

0Ct
Q=75 X f (Tr 112 - [8])

Trong do:
- OU: Cong suat hoa tan oxy vao nudc thai cia thiét bj phan phéi khi
OU=0Ouxh=7x25=7x25=17,5(g0./m’m)
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Véi Ou: Phu thudc vao hé thdng phan phéi khi, Ou = 7 (gO,/m*.m)
h: D6 ngap nudc cua thiét bi phan phéi khi, chon h=2,5 (m)
- f: Hé s6 an toan, thuong lay f = 1,5 + 2, chon f=2

101,49

= T75x10-3 <27 1159886 (m°/ngay) = 483,3 (m°/gio)

k

. Ap lyc may nén khi:
Hun = he + he + hy + H (Tr 147 — [17])
Trong do:
- hg: TON that do ma sét trong hé thng ng van chuyén.
he: Ton that cuc bo, chon he = 0,5m, (hy + hy) < 0,4
hy: T6n that qua thiét bi phan phdi, hy = 0,5

H: D6 sdu ngap nudc caa miéng voi phun, chon H =2,5m
10,33+3,4

Hn=04+05+25 =34 (m) = — ——==1,33 (atm) ( Tr 147 — [17])

(Do 1 atm = 760 mmHg = 10,33 mH,0 )

Cong suat may nén khi:

Py = [("2)0'283 - 1] (Tr 108 — [8])

"~ 29,7ne | \P,

Trong do:
- Pn: Cong suat may nén khi (KW)
- G: Trong lugng dong khong khi (kg/s)

)

48
G=QuxP =730

- R: Hing s6 khi, R = 8,314 (KJ/K.mol°K)

- Ty Nhiét do tuyét dbi cua khong khi dau vao, T; = 298°K
= =2=0,283 (K = 1,395 ddi vsi khong khi)
- e: Hiéu suat may nén khi, chone = 0,7

x 1,3=0,17 (kg/s)

- Nn

- Py: Ap suét tuyét ddi cua khong khi dau vao, P, = 1 (atm)
- P, Ap suat tuyét dbi cua khong khi dau ra, P,= Hy, + 1 = 1,34 (atm)
- 29,7: Hé sb chuyén d6i.
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» Pn

~0,17x8,314X298 (1,34
"~ 29,7%0,283x0,7 1

)0’283 — 1] = 4,11 (KW)

Chon may c6 cdng suat 4KW.
. Chon duong 6ng dan khi:

. . 4Qi _ | 4x%0,13
- Ong dan khi chinh: D, = = = 0,105 (m) = 105 (mm)
vV 3,14%x15

Trong do:

483,3 3
=0,13 (m/s)
3600

- Qu Luu lugng khi trén ong chinh, Qu =

- V. Van tdc chuyén dong cua khdng khi trong dng dan khi,

V =10 - 15 (m/s), chon v = 15 (m/s).
Chon éng thép khong gi c6 duong kinh D, = 105 (mm)

. ~ 4
- Ong dan khi nhanh: d, = $n
TV
Voi:
] . ) Qx _ 0,13
+ Qn: Luu Iwong khi trong ong nhanh, Q, = o 10 - 0,013 (m/s)

+ n: S6 hang phan phéi dia suc khi, n = 10.

4Q 4%0,013
> dy= 1 = |— = 0,033 (m) =33 (mm)
vV 3,14X14

Chon bng thép khdng gi duong kinh d, = 33 (mm)
Bdng 2.9. Thong sé thiét ké bé aerotank:

STT Thong sb Pon vi Gia tri
1 | Thé tich bé m° 68,75
2 | Dién tich bé m’ 10,64
3 | Chiéu dai (L) m 5,6
4 | Chiéu rong (B) m 3,5
5 | Chiéu cao (H) m 3,5
6 | Lugng bun sinh ra méi ngay Kg/ngay 20,625
7 | Cong suat may nén khi KW 4
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2.2.7. Bé ling 2:

C6 chire ning ling cac bong bun hoat tinh tir bé aerotank dwa sang. Mot

phan bin lang s& duoc tuan hoan tra lai bé aerotank, phan bun du s& duoc thai ra

ngoai.

e  Diéntichbé ling: F =

Q(1+)X

X (Tr 150 - [9])

Trong do:

Q: Luu luong nuéc thai, Q = 200 (m*/ngay) = 8,33 (m*/h)

C: Nong d6 bun hoat tinh trong bé aerotank, X = 3000 (mg/I)
Xn: Nong do bun trong dong tuan hoan, Xy, = 10000 (mg/l)
o Hé sd tuan hoan, o0 = 0,7

V,.: Van téc lang cua bé mat phan chia tng véi ndng d6 C.

V, =V, x e KX CLx107° (Tr 150 — [9])
Voi:

Vmax = 7 (M/s)

C.: Nong @6 cin tai mat cat L (bé mat phan chia)

X¢h _ 10000
C.= , = 5000 (mg/l)

K = 600, cin chi s6 thé tich 50 < SVI < 150

- —6
SV =Txe 600 X5000%x10 = 0,34 (m/gid)

> Dién tich phan ling:

_8,33(1+0,7)3000
~ 10000%0,34

= 12,495 (m?), chon F = 13m?

J Xay dung bé lang hinh tron, duong kinh bé:

4F 4X13
D= /—: / = 4,07 (m)
T 3,14

e Duong kinh budng phan phéi trung tam:

d = 25%D = 0,25 x 4,07 = 1,02 (m)
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. Dién tich budng phan phdi trung tam:

»  3,14x1,022

f=mnr = 0,82 (m?)

. Dién tich bé lang ké ca budng phan phéi trung tam.
F, =13 + 0,82 = 13,82 (m?)

) ) Q _ 200 3/n2 o
. Tal trong thuy luc: a = Fo13 - 15,38 (m°/m~.ngay)

) , a _ 15,38 :
. Van toc di Ién ctia dong nudc trong bé: V = 2 = —a - 0,64 (m/gio)

e  Chon chiéu cao hitu ich cua bé lang h, = 3 (m)
. Chiéu cao I6p bun lang h, = 1,5 (M)
. Chiéu cao bao vé hy, = 0,3 (m)
. Chiéu cao xay dung bé ling 2:
Hw=h +hy+h,,=3+15+03=48(m)

e  Thétich vung lang:
T 3,14
VL= (D% = d)hy === (4,072 = 1,02%)3 = 36,56(m?)

Chon V, = 36,6 (m°)
. Mang thu nudc c6 dudng kinh bang 0,8 duong kinh bé

Dmang = 0,8 X 4,07 = 3,256 (m) , chon Dmang = 3,3 (M)
J Chiéu dai mang thu nuéc:

Liméng = T X Dmang = 3,14 % 3,3 = 10,36 (m)

chon Liang = 10,4 (M)
. Chiéu cao mang: hygg = 0,5 (M)

Méng bé tong cbt thép day 100mm, c6 ldp thém méng ring cua thép tim

khong gi c6 dang chit V, goc 90°.

. Ong dan nudce thai vao:

o = 4Qy _ 4X350
"7 24X3600XVXTT 4] 24X3600X0,7X3,14

= 0,086 (M)
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Chon éng nhua PVC ¢ duong kinh D, = 86 (mm)
Trong do:
- Q.: Luu luong nudc thai vao bé
Q, = Q + Q7 =200 + 150 = 350 (m*/ngay)
- v:Van téc nudc thai chay trong dng, chon v = 0,7 (m/s).

. Ong dan nudce thai ra:

4Qy _ 4%200 _
D, = = = 0,065 (m)
24X3600XVXTT 24%x3600x0,7%X3,14

Chon 6ng nhua PVC c6 duong kinh D, = 65 (mm)

. Ong dan bun:

4Qy _ 4x151,95  _
D, = = = 0,047 (m)
24X3600XVXT 24X3600X1X3,14

Chon éng nhya PVC ¢ duong kinh Dy = 47 (mm)

Trong do:
- Qy: Luu lwong bun, Q, = Qu + Qr = 1,95 + 150 = 151,95 (m®/ngay)
- Chon van téc ban chay trong 6ng, Vv = 1 (m/s)
. Cong suat may bom bun tuan hoan:

_ pgHQT _ 1008x9,81x6X150
© 1000  1000%0,8X24x3600

= 0,13 (KW)

Trong do:
p: Khéi lugng riéng caa bun, p = 1008 (kg/m®)

g: Gia toc trong truong, g = 9,81 (m/s?)
H: cot &p = 6 (mH,0)
- Qr: Luu luong ban tuan hoan, Qr = 150 (m*/ngay)

- 1. hiéu suat bom, 1) = 0,8.

. Cong suét thuc té cua bom bun:
Ntt = 1,2N = 1,2 X 0,13 = 0,156 (KW), Chon Ntt = 0,2 (KW)
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Bdng 2.10. Thong sé thiét ké bé lang 2:

STT Thoéng so Pon vi Gia tri
1 | Buong kinh bé (D) m 4,07
2 | Chiéu cao xay dung bé (H,q) m 4.8
3 | Chiéu dai mang thu nu6c (Lmang) m 10,2
4 | buong kinh mang thu nu6c (Dmang) m 3,3
5 | Thé tich bé (V) m® 36,6
6 | Dién tich bé (F) m* 13,82
7 | Cong suat may bom bun (Ny) KW 0,2

2.2.8. Bé nén bun:
C6 chire nang 1am giam do am cua bun hoat tinh du bang cach nén co hoc
dé dat @6 am thich hop (95 + 97%) phuc vu cho qué trinh xir Iy ban phia sau.
Chon thoi gian luu bun: t =2 (ngay)
e Thé tich bé nén bun:
V=txQ,=2x195=3,9(m’
Véi Q,,: Luong bun xa trong 1 ngay, Q, = 1,95 (m*/ngay)
. Chon bé hinh vudng, day c6 do dc 45% dé phuc vu thao ban.
Chon kich thuéc bé: Lx Bx H=1,5m x 1,5m x 1,8m
Kich thudc day bé: 0,5m x 0,5m

Chiéu cao bao vé: hy, = 0,3 (m)
. , 5 1,95
Chiéu cao tinh theo d6 doc day bé: hy = TXO,45 =0,44 (m)

Chiéu cao xay dung bé nén bun: Hyy = 1,8 + 0,3 + 0,44 = 2,54 (m)

e  Tytrong can: S = 1,005 (tin/ngay) (Bang 13 -1 —[8])
e Nong do ban sau khi ép: 2%
. Khéi lugng bun kho sinh ra mdi ngay:

M=SX QX 2% =1,005x% 1,95 X 2%

= 0,039 (tan/ngay) = 39 (kg/ngay)

Q. : Lugng bun xa ra trong 1 ngay (m®/ngay)
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e  Duong kinh éng dan bun:

Chon van tc chay trong éng dan bun v = 0,05 (m/s)

4Qw 4x1,95
Dz\/nv :\/ = 0,024 (m) = 24 (mm)

3,14%X0,05X24Xx3600

Bdang 2.11. Théng sé thiét ké bé nén bun:

STT Théng sb Pon vi Gia tri
1 | Thé tich bé (V) m’ 3,9
2 | Chiéu dai bé (L) m 1,5
3 | Chiéu rong bé (B) m 1,5
4 | Chiéu cao xay dungbé (H,q) m 2,54
5 | Buong kinh 6ng dan bun (D) mm 24

2.2.9. Bé khir triing:
C6 chire nang loai bo vi khuan trong nudc thai. O day ta stir dung hda chat
clo dé khtr tring nudc thai.
. Luong clo hoat tinh can thiét dé khwr trung nudc thai:
m=axQ=3x9x10°=0,027 (kg/h) (Tr 168 —[17])
Trong do:
- Q: Luu lugng nuéc thai theo gid, Q = 9 (m*/h)
- a: Liéu luong clo hoat tinh trong nudc thai sau khi da qua xir ly
sinh hoc hoan toan, a = 3 (mg/l)
» Luong clo dung trong 1 ngay:
m = 0,027 x 24 = 0,648 (kg/ngay) = 19,44 (kg/thang)
e  Thétich binh chua clo:

m 19,44 5
V=—=—""—=1322(m)
p 1,47

V6i p =1,47: Trong lugng riéng cua clo
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e Thétich bé tiép xuc khtr tring:
V=Qxt=9x05=4,5(m’)
Trong do:
t : Thoi gian tiép xUc gitra clo va nuéc thai, chon t = 30 phit = 0,5 gid
(Tr 177 —[17])

e  Chon chiéu cao bé H=2 (m)

)

L, N V. 45 )
. Dién tich bé mat bé: F = -5 - 2,25(m°).

. Chon kich thuéc bé: L x B =1,9m x 1,2m
Bdng 2.12. Théng sé thiét ké bé kha# tring:

STT Thong sb Pon vi Gia tri
1 | Thé tich bé (V) m’ 4,5
2 | Dién tich bé (F) m’ 2,25
3 | Chiéu cao bé (H) m 2
4 | Chiéu dai bé (L) m 1,9
5 | Chiéu rong bé (B) m 1,2
6 | Thé tich binh clo m° 13,22
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CHUONG 3: TINH TOAN KINH TE.
3.1. Chi phi xay dwng:

Bdang 3.1. Chi phi tinh toan xay deng cac bé:

STT | Hang muc cong trink Thé ?Ch Pon gia Thanh tién
(m®) (VND) (VND)
1 | Béthugom 27,3 2.000.000 54.600.000
2 | Bédiéuhoa 4515 | 2000.000 90.300.000
3 | Béphanung, keotutaobong | 10,13 | 2 000.000 20.260.000
4 | Bélang 1 1525 | 2.000.000 30.500.000
5 Bé Aerotank 68,75 2.000.000 137.500.000
6 |Béliang 2 36,56 | 2000000 73.120.000
7 | Bé khtr triing 3,9 2.000.000 7.800.000
8 |Bénénbun 4,165 | 2000.000 8.330.000
Céng 391.910.000
VAT (10%) 39.191.000
Tong 431.101.000
3.2.  Chi phi mua thiét bi:
Bdang 3.2. Chi phi trang thiét by
T T Thit bi S6 Pon gian | Thanh tién
lwong | (VND) (VND)
1 | Song chan rac 1 2.000.0000 2.000.000
2 | Bom chim bé thu gom (0,18 KW) 2 12.000.000 | 24.000.000
Bé diéu hoa;
3 |- May thoi khi (1,05KW) 1 20.000.000 | 20.000.000
- Bom chim (2KW) 2 15.000.000 | 30.000.000
4 Thict bi khuay tron bé keo tw, tao 2 6.000.000 | 12.000.000
bong
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7T Thié b S6 Pon gian | Thanh tién
lwong | (VND) (VND)
5 | Bom chim bé ling 1 (0,0015KW) 2 8.000.000 | 16.000.000
Bé Aerotank:
6 |- May thoi khi (3BKW) 1 23.000.000 | 23.000.000
- Pia thdi khi 50 500.000 | 25.000.000
Bom bun bé ling 2 (0,2KW) 5 12.000.000 | 24:000.000
7 | Bom bun tuan hoan (0,13KW) ) 12.000.000 | 24:000.000
Mang rang cua thu nudc. 1 500.000 500.000
8 | Bom bun bé nén bun (0,5KW) 2 5000.000 | 10.000.000
9 | May ép bun bang tai 1 | 240.000.000 | 240.000.000
10 | B6 dinh luong hoa chit clo 1 15.800.000 | 15.800.000
11 He thong Val_l’ dutng ong dan , cac 1 90.000.000 | 90.000.000
thiét bi phu kién khac
12 | Hé thong dién, ta diéu khién 1 20.000.000 | 20.000.000
Céng 576.300.000
VAT (10%) 57.630.000
Tong 633.930.000
Tong chi phi dau tu cong trinh xir Iy nudce thai:

431.101.000 + 633.930.000 = 1.065.031.000 (VND)

Tong von dau tu co ban bao gom chi phi khau hao xay dung 20 nim va

chi phi khau hao may moc 10 nam:

431.101.000 633.930.000
TV = +
20 10

— 84.948.050 (VND)
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3.3. Chi phi van hanh:
3.3.1. Chi phi nhan céng:
Bdang 3.3. Chi phi nhan cong

L , Mirc lwong Lwong nam
STT Nhan cong So lwgng
(VND/thang) | (VND/nam)
1 | Céan bo ky thuat 1 5.000.000 60.000.000
2 | Cong nhan van hanh 1 3.500.000 42.000.000
Tong 102.000.000
3.3.2. Chi phi sir dung dién nang:
Bdang 3.4. Chi phi sir dung dién ning
« | & | Giv | cong | D
AL 0 X nang
STT | Thiet bi hoat | hoat suat A
lwgng dong | dong | (KW) tiéu thu
1 | Bom chim ho thu gom 2 1 6 0,18 1,08
May thoi khi 1 1 24 1,05 252
3 | Bombun bé lang 1 2 1 3 | 0,0015 | 0,0045
4 | May thoi khi bé aerotank 1 1 24 3 72
Bom bun bé lang 2
‘ 2 1 3 0,2 0,6
5 | Bom bun tuan hoan
2 1 3 0,13 0,39
6 | Bom bun bé nén bun 2 1 3 0,5 1,5
céng 148,7745
Pon gia dién hién nay: 2000dong/KW
Thanh tién (VND) 297.549

Chi phi dién nang trong 1 nam: 297.549 x 30 x 12 =107.117.640 (VND)
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3.3.3. Chi phi héa cht:
Bdang 3.5. Chi phi si dung hoa chdt

o Liéu Thanh tién
STT Hoa chat Pon vi Pon gia
lwgng (VND)
1 |PAC Kag/ngay 3,5 70.000 245.000
2 | Dung dich clo Kg/ngay 4 25.000 100.000
Chi phi hda chat st dung 1 ‘ }
. bong/ngay 345.000
ngay
Chi phi hoa chat dung 1 nam | Pong/nim 124.200.000

3.3.4. Chi phi s dung nwéc sach:
Gom nudéc sach pha héa chat, nuge sinh hoat cong nhan va nhu cau khéc,
vay téng luong nude sach sir dung 1a: 0,5 (m®/ ngay dém).

Bdang 3.6. chi phi siz dung nwoc sach

Pon gia nuéce sach hién nay 5.000dong/m’
Chi phi nuéc sach cho 1 ngay 2.500d6ng/ngay
Chi phi nudc sach cho 1 nam 900.000d6ng/nam

3.4. Téng chi phi xir Iy nwéc thai:
Bdng 3.7. Chi phi xa& Iy nwoc thdi

Thanh tién

STT Hang muc p
(dong/nam)
1 | Chi phi nhan céng 102.000.000
2 | Chi phi dién ning 107.022.600
3 | Chi phi hda chat 124.200.000

4 | Chi phi nuéc sach 900.000

Tong chi phi van hanh 334.122.600

. .. s . .. 334122600 \ 3

Chi phi 1m® nudéc thai: = 4.577 (dong/m”)

200%x365
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KET LUAN

Thiét ké hé thong xu 1y nudc thoai 1a cong viéc kho khin trong nganh moi
truong. DE hoan thanh mot cong trinh nd doi hoi van dung Iy thuyét cua nhiéu
nganh khac nhau nhu: Xay dung, sinh hoc, hod hoc, toan hoc...va nhiéu kinh
nghiém thuc té. Trong d6 tap trung chu yéu vao cac yéu té quan trong nhu:
Thanh phan, tinh chat nudc thai cua bénh vién, dic biét nuwdc thai bénh vién co
chtra c&c vi sinh vat gay bénh can xu ly triét dé, luu lugng nudce thai cua bénh
vién, tinh thich hop vé kinh té caa cac phong phap xtr Iy va yéu cau vé chat
luong cua dong thai. ..

T6i da thiét ké hé thdng xur 1y nuéc thai bénh vién da khoa 600 giwdng
bénh voi cong suat 200m®/ngay dém vai tinh kha thi vé mat kinh té, ky thuat
cling nhu méi truong. Du di ¢b gang van dung nhiing kién thie da duoc hoc
trong truong, nhung do trinh d6 va kinh nghiém thuc té con han ché nén viéc
tinh toan va thiét ké hé théng xtr Iy nudc thai bénh vién da khoa con thiéu s6t
can duoc bd sung va chinh sira. Kinh mong céc thay c6 gido va cac ban dong

gop y kién dé bai thiét ké tét nghiép cua toi duoc hoan thién hon.
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