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MO PAU

PAT VAN DE

San xuét tinh bot khoai mi 1a mot nganh thuyc phdm chinh & Péng Nam A. Cong
nghiép ché bién tinh bot khoai mi 1a mot nganh cong nong nghiép lam theo thoi vu, sir dung
khoai mi 1am nguyén liéu chinh. Tinh bot khoai mi 13 mot trong cac ngudn c6 ham lugng
tinh bdt cao nhat, ci khoai mi chira dén 30% ham lugng tinh bot nhung c6 ham luong
protein, cacbonhydrate va chat béo thap. D6 13 ngudn thirc dn cho cudc sdng con nguoi va

13 ngudn nguyén liéu cho cac nganh cong nghiép ché bién thuc pham.

Nhan thire rang thi truong tinh bot ngay cang ting do nhu ciu sir dung nguyén liéu
cho san xuét ngdy cang ting cia cac nganh san xuat banh keo, bot ngot.... Trudc tinh
hinh dé viéc dau tu xay dung mot Nha May Ché Bién Tinh Bot Mi 1a hét strc can thiét 1a
dang dén. Viéc dau tu xay dung Nha May Ché Bién Tinh Bot Mi, bén canh nhirng loi ich
kinh té, x4 hoi ma dy an dem lai tit s& nay sinh nhitng van dé vé mit méi trudong, trong do
viéc 6 nhidm nudc thai tinh bot mi dang 1 van dé birc xtc can duoc giai quyét tai day,
nude thai tinh bot mi dang gy hai dén tryc tiép méi trudong séng, anh hudng dén sirc
khoe ctia ngudi dan song xung quanh.

Qua khao sat thuc tai cho théy:

> Nudc thai c6 mui chua, hoi khi thai ra truc tiép ngoai song sudi rat nguy hiém.
> Nudc thai chua dugc xir 1y thai vao cac dong rudng giam ning suit ciy trong, giy
chét thuy sinh vat va anh huong truc tiép dén viéc nudi trong thuy san.

Trudc thuc trang trén, yéu cau thuc tién d3t ra 13 can tién hanh thiét ké mot hé
thong xir Iy nudc thai dé giam thiéu 6 nhiém do nudc thai nganh tinh bot khoai mi gay ra.
MUC TIEU VA NOI DUNG THU'C HIEN
Muc Tiéu Ciia Pé Tai

> Xac dinh thanh phan tinh chit nuéc thai san xuat tinh bot mi.

> Thiét ké chi tiét hé thdng xir Iy nude thai cho cong ty san xudt tinh bot mi.
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N6i Dung Thuc Hién

> Nghién ciru co s6 1y thuyét
» Thu thap cic phuong 4n xir Iy nude thai nganh san xudt tinh bot

> Phan tich Iya chon phwong phap xtr 1y kha thi nhat dé thiét ké hé thng sir 1y

nuée thai ctia nha may san xut tinh bot.
Giéi Han Cia Pé Tai
> Tap trung vao xir 1y cac chi tidu chua dat tiéu chuan chét lwong hién hanh.

> St dung méu phan tich d3 dugc cung cip dé thiét ké, tinh toan xay dung cong

trinh.
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Chuwong 1: TONG QUAN

1.TONG QUAN VE NGANH SAN XUAT TINH BOT KHOAI Mi
1.1.Gidi thiéu chung

Tinh bot khoai mi 1a thuc phdm cho hon 500 triéu ngudi trén Thé Gidi (theo
Cock,1985; Jackson & Jackson, 1990) duoc cac nudc trén Thé Gidi san xuit va xuit
khau. Brazil san xuit khoang 25 triéu tdn /nam. Nigeria, Indonesia va Thai Lan ciing san
xuat mot luong 16n dé xuat khau (CALJ,1993). Chau Phi san xuat khoang 85,2 triéu tin
nim 1997, Chau A 48,6 triéu tan va 32,4 triéu tin do My La Tinh va Caribbean san xuét
(FAO,1998). Nguyén liéu ché bién Tinh bot khoai mi tir cii mi twoi ¢6 cAu tao va thanh

phan nhu sau:
1.1.1.Cau tao ci khoai mi
Lép v6 gb

Ldp vo cui

Phan thit cd

Phin 16i

Hinh 1.1 - Ciu tao cii khoai mi Céu tao ciia khoai mi.

Cu khoai mi c6 dang hinh truy, vudt hai dau. Kich thuéce cu tuy thudc vao thanh
phén dinh dudng cia dat va diéu kién tréng, dai 0,1 =1 m, duong kinh 2 +10 cm. Céu tao

gdm 4 phan chinh: 16p vo gd, vo cui, phan thit cii va phan 15i.

V6 gb: gom nhimg t& bao xép sit, thanh phan chu yéu 1a cellulose va
hemicellulose, khong c6 tinh bot, giir vai trd bao vé cii khoi tic dong bén ngoai. Vo gob
mong, chiém 0,5 — 5% trong luong cu. Khi ché bién, phan vo g thudng két dinh véi cac

thanh ph?ln khéac nhu : dat, cat, san, va cac chét hitu co khac.
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Vé cui: day hon v6 gb chiém 5 - 20% trong luong ci. Gom cac té bao thanh day,
thanh té bao chu yéu la cellulose, bén trong té bao 1a cac hat tinh bot, cac chat chira
nitrogen va dich bao. Trong dich bao cé tannin, sdc to, doc to, cac enzyme... vO cui cé
nhiéu tinh bot (5 — 8%) nén khi ché bién néu tach di thi ton that tinh bot trong cii, néu

khong tach thi nhidu chit dich bao 1am anh hudng mau sic cia tinh bot.

Thit ci khoai mi: 13 thanh phan chu yéu trong cii, chiém 70 — 75% trong luong cu,
chtra 90 — 95% ham lugng tinh bot trong cu, gdom cac té bao nhu mo thanh mong 1a
chinh, thanh ph?m chu yéu la cellulose, pentosan. Bén trong té bao 1a cac hat tinh bét,
nguyén sinh chat, glucide hoa tan va nhiéu nguyén té vi luong khac. Nhitng té bao xo bén
ngoai thit ct chtra nhiéu tinh bot, cang vé phia trong ham luong tinh bot giam dan. Ngoai
cac té bao nhu mé con ¢b cac té bao thanh cung khong chtra tinh bot, cAu tao tr cellulose

nén cing nhu go goi 1a so.

Lai cii khoai mi: ¢ trung tim doc sudt cudng t6i chudi cii. O cudng 15i to nhat roi
nho dan xudng chudi, chiém 0,3 — 1% trong luong cu. Thanh phan 15i 1a cellulose va

hemicellulose.
1.1.2. Phan loai khoai mi

C6 nhiéu cach phan loai khoai mi khac nhau, nhung chu yéu 1a duoc phan ra tir hai
loai: khoai mi déng va khoai mi ngot. Viéc phan loai ndy phu thudc vao thanh phan

cyanohydrin cé trong cu mi.

Dua vao thanh phan Cyanohydryn cé trong ci mi ma ngudi ta phan né ra 1am 2 loai

Khoai mi dang va khoai mi ngot:

> Khoai mi dang (Manihot palmata Manihot aipr Pohl): Ham lugng HCN hon
50mg /kg ct Khoai mi ding c6 thanh phén tinh bot cao, sit dung phd bién 1am
nguyén lidu cho cac nganh cong nghiép ché bién thyc phim, cong nghiép hoa

dugc, cong nghiép gidy va nhiéu nganh cong nghiép khac.
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» Khoai mi ngot (Manihot aipr hay Manihot utilissima Pohl): Ham lwong HCN nho

hon 50mg/ kg cu. Khoai mi ngot dugc dung lam thuc phém tuoi vi vi ngot va dé

tao thanh bot nho, d& nghién nat hay danh nhuyén

- Thanh phan héa hoc ct khoai mi: thay ddi tuy thudc vao gidng, tinh chat, d6 dinh

GVHD: Nguyén Xuan Hoan

dudng cua dat, didu kién phat trién ctia ciy va thoi gian thu hoach

Bang 1.1 : Thanh phén hoa hoc ciy khoai mi

Theo Poan Du | Theo http://www.starch. | Theo Recent
Thanh va cdc cong sy dk.isi/starxh/tmstarch.ht Process in
Phin (1983) m research and
extension, 1998
Nudc % 70.25 70 63-70
Tinh b6t % | 21.45 22 18-30
Chatdam % | 1.12 1.1 1.25
Tro % 0.40 0.85
Protein % 1.11 1 1.2
Chétbéo % |5.13 0.08
Chitxo % |5.13 2
CN % 0.001-0.004 173 ppm

Hinh 1.2. Gid tri kinh té ciia cii khoai mi
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CU Mi TUOI
2 BOT CONG =
THUC PHAM NGHIEP RUGQU CON
. . " NGANH CONG BOT CONG
NGUOI SUC VAT A e
Thyc pham truc St 14t Giay
tiép
= Vién nén Keo ,Ho
Bot
Bot ban Dét soi
Go , van ép
Cao su
Gidy

Poc t6 CN: Poc td trong khoai mi ton tai dui dang CN. Tuy thudc vao gidng va dat
trong ma ham luong doc td trong khoai mi khoang 0,001 — 0,04%. Cyanua la nguyén td
gy doc tinh cao di véi con ngudi va thity sinh vat. Cyanua tu do ton tai dudi dang HCN
hay CN la dang ddc tinh nhit trong nudc 1a HCN. Cyanua ngan can qué trinh chuyén hoa
cac ion vao da, tii mat, than, anh hudng dén qué trinh phan hoa té bao trong hé than

kinh.. CN gay ddc tinh cho ca, dong vat hoang da, vat nudi.

1.2.Quy trinh cong nghé san xuit tinh bjt.
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Mot s quy trinh cong nghé san xuét tinh bot khoai mi trén thé gisi

Khoai > Say kho ) Lang —»| Dong | | Quathit
nude l

Hinh 1.3: Quy trinh sin xudt tinh bét ciia Indonesia
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Quy trinh ché bién cii khoai mi dé san xuit tinh bt dwoc thue hi¢n nhw sau:

Cu khoai mi

v

Rira cu
— Nudc cap > Khoai mi twoi
] l r 2 e
7 l ) Nudc thai
L Nuéc cap 1 Rita so by, tach tap chat v San phflm dang
p tinh bot
[T s ] Song chian
‘ Tachxo, ba i ric, cong
1 ~ \ hd 4
: Boc vo go, rira sach trinh xir ly
— Nuée — — Y08 ' / 50’ b
cap T T > Tach nuédc shy
y
fam nho \\\\, Sén phim
l Gel hoa, ép dang vién hat
ORI > (tapioca)
Mai, nghién Phoi,
may nén
l y
Nuée ___,| Trichly, chiéc suét B mi
cép
Nuéce
Lec > thai
y \A4
Dehydrate héa Tl,‘i.lm Xll’
ly nwéce
thai
Sy khé Khéi
' ’ thai
Quy trinh cong ngh¢ sin xuat sinh bot cia Thai Lan
y
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Mo ta quy trinh: Quy trinh cong nghé san xuat duoc ap dung theo cong nghé cia

Thai Lan, quy trinh ddng bo khap kin, k¥ thuat tién tién mang tinh tw dong hoa cao, thuc
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hién trich ly va hydrat hoa sira bot nhiéu 1an lap di lap lai, lam tang chét lugng tinh bot va
tang ti 16 thu hoi san pham. Thoi gian tir khi nguyén liéu nhap vao diy chuyén may méc
dén khi san pham ra khoang 1 gid. Thao tic sir dung va van hanh may moc, thiét bi don

gian, dé thuc hién.

Mi tuoi trude khi dua vao san xuit duoc kiém tra ham lugng tinh bot va cac chi
tiéu k¥ thuat khac roi dwa vao phéu nap liéu, tai day nhitng cti mi thdi hodc c6 kich thuée
qua 16n s& dugc cat nho cho thich hop san xuat. Bén dudi phéu nap liéu 13 bang tai cao su
dua mi dén thiét bi boc vo gd dé tach bo dat cat va mot phan vo gb bén ngoai roi dua vao
thiét bi rira ci. Nho hé thdng canh khudy va téc do dong nudc rira ma dét cat, vo gb dugc
tach ra khoi cu dé dang. Sau d6 ci mi di duoc rira sach dugc dua vao thiét bi bam nho
nho bang tai. Voi tde do 1400 vong/phut va tadc dong cua ludi dao chat, mi dugc bam nhé
trude khi dua vao may nghién mai. Khoai mi duoc nghién nat thanh hdn hop long va
duoc bom lén thung chira, vao hé théng chiét xuat, vao thiét bi léng loc dé léy dich stra
bot va tach b riéng. B duoc dua di ép nén nhd bing tai va thiét bi ép b nham tach bét
luong nuéc trong ba, sau d6 mang di phoi kho, say st dung lam thirc 4n gia suc, hodc
phuc vu cho cac nhu cau khéc. Dich sita bot duoc dua qua h¢ théng cyclone cat dé tach
cat trude khi dua vao thiét bi phan ly. Dudi tde do cao 4500 vong/phut, dich tinh bt s€
phan tach thanh 16p nuée dich va tinh bot. Nude dich s& dugce tach ra va nong do tinh bot
dugc ting cao, trude khi ra khoi thiét bi phan ly cubi. Sita bot sé tach nuéc nho may ly
tam. Tai day nudc s€ duoc tach ra va bot duoc gitr lai, sau do chuyén qua hé théng séy
kho trude khi qua ray loc va dong bao. Cong doan siy duoc sir dung hé thong siy khi

dong, dam bao yéu cau séy kho bdt nhung khong dé bot bi hd vén cuc.

Khi nhiét d6 dat mutc cho phép, tinh bot dugc thdi vao cyclone dé ling va lam

ngudi. Sau d6 tinh bot duge chuyén qua ray loc va dong bao.
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1.3.Thanh phin va tinh chit clia nwée thai nha may san xuit tinh bot.

Trong ché bién khoai mi dé thu dwgc san pham néi trén déu sir dung nude véi sb luong
kha 16n cha yéu dé rira. Dé ché bién 1 tAn ci twoi cAn 2-3 m® nude dé rira cu sach dat cat
va 5-6 m® nude dé mai cu va rira tinh bot.

Nudc thai trong qua trinh san xuit thuong chira nhiéu tap chat co hoc (dat, cat, bun, vo,
X0), mot s6 tinh bot con sot qua loc, mdt it duong hoa tan, protein, lipit va enzim, nén rat
dé bi 1én men ruou sinh ra mui hoi chua, hoi théi, dic trung ¢ tai lwong BOD; >
2000mg/1, tai luong COD > 4000mg/l. Ngoai ra con chira mdt luwong cyanhydric trong
nude thai ché bién ca khoai mi ¢6 thé 1én dén 3- 5mg/l, trong khi chi voi ham luong dudi

0,3 mg/l da giy chét c4 hang loat.

Mot sb dic tinh cia nude thai ché bién bot mi 1a loai nuée thai dic biét, co tai lugng
BOD, COD rat cao gy 6 nhiém niang dén méi truong nhung nhd bao gdm nhing hop

chat c6 kha niang bi phan hiy sinh hoc d& xur 1y ¢ hiéu qua cao

Cu mi twoi cling nhur (v6 ¢t va bd) co chira mot lugng chit doc hai duéi dang Glycoside

linamarin C;oH;7O¢N.

CioH17O6N + H,O - C¢H,04 + (CH3),CO + HCN
Glucose Aceton Axit hyrocyanic
2. CAC PHUONG PHAP XU LY
2.1.PHUONG PHAP CO HQC
Phuong phap xir Iy co hoc str dung nham muc dich tach cac chat khong hoa tan va
mot phan cac chat ¢ dang keo ra khoi nude thai Nhitng cong trinh xir 1y co hoc bao
gbm :
2.1.1.Song chin rac
Song chin rac nham chén giit cac cin ban cb kich thudc 16n hay ¢ dang soi:
gidy, rau co, rac ... duoc goi chung 1a ric .Rac duoc chuyén téi may nghién dé
nghién nho,sau d6 duoc chuyén toi bé phan huy cin (bé métan) .Ddi véi cac tap chat

< 5 mm thuong dung luéi chin rac .Ciu tao cta thanh chin ric gdm céc thanh kim

Nhom Thuce Hién: 13 Trang 13



Db An M6n Hoc Xir Ly Nude Thai — Nude Cap GVHD: Nguyén Xuan Hoan

loai tiét dién hinh chir nhat, hinh tron hodc bau duc... Song chin rac duge chia lam 2
loai di dong hoac ¢ dinh, c6 thé thu gom rac béng thu cong hoac co khi. Song chin
rac duoc dat nghiéng mot goc 60 — 90 ° theo hudng dong chay.
2.1.2. Bé ling cat
Bé ling cat dung dé tach cac chit ban vo co ¢ trong luong riéng 16n hon
nhiéu so vdi trong lugng riéng ciia nuwdc nhu xi than |, cat ...... ra khoi nudc thai .
Cat tir bé lang cat duoc dua di phoi khé & san phoi va cat kho thuong duoc sir dung
lai cho nhiing muc dich xay dung .
2.1.3. Bé ling
B¢ lang dung dé tach cac chat lo ling co trong lwong riéng 1én hon trong
luong riéng cua nude. Chat lo ling ning hon s& tir tir ling xudng day, con chét lo
limg nhe hon s& ndi 1én mit nude hodc tiép tuc theo dong nudc dén cong trinh xir 1y
tiép theo. Duing nhitng thiét bi thu gom va van chuyén cic chat ban ling va noi (ta
goi la c¢@n ) td1 cong trinh xr 1y can .
> Dua vao chitc nang , vi tri ¢6 thé chia bé ling thanh cac loai : bé ling
dot 1 trudc cong trinh xir 1y sinh hoc va bé lang dot 2 sau cong trinh xtr
1y sinh hoc .
> Dua vao nguyén tic hoat dong, ngudi ta c6 thé chia ra cac loai bé ling
nhu : bé léng hoat dong gian doan hodc bé léng hoat dong lién tuc .
> Dua vao cdu tao co thé chia bé le"mg thanh cac loai nhu sau : bé léng
dung , bé lang ngang ,bé ling ly tAm va mot s bé lang khéc.
2.1.4. Bé ling dirng
Bé ling dung c6 dang hinh tron hodc hinh chit nhat trén mit bang. Bé ling
dung thuong dung cho cic tram xt 1y co cong sudt dudi 20.000 m*/ngaydém .
Nudc thai duge din vao dng trung tim va chuyén dong tir dudi 1én theo phuong
thang ding . Van téc dong nuée chuyén dong 1én phai nhé hon vén tdc cua cac hat
lang . Nudc trong dugc tap trung vao méang thu phia trén .Can lang dugc chira &
phan hinh nén hodc chép cut phia dudi .

2.1.5. Bé ling ngang
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Bé la'ing ngang c¢6 hinh dang chit nhat trén mat béng, ty 1€ gitra chiéu rong va
chiéu dai khéng nhoé hon % va chiéu sdu dén 4m .Bé ling ngang dung cho céc
tram xir Iy co cong suat 16n hon 15.000 m’/ ngaydém. Trong bé ling nudc thai
chuyén dong theo phuong ngang tir dau bé dén cudi bé va dugc dan tdi cac cong
trinh xt 1y tiép theo , van tbc dong chay trong ving cong tac cua bé khong duoc
vuot qua 40 mm/s . Bé ling ngang c6 hd thu cin & dau bé va nudce trong dugc thu
vao ¢ méang cudi bé .

2.1.6. Bé lang ly tim

Bé lang ly tam c6 dang hinh tron trén mit bang, duong kinh bé tir 16 dén 40
m (co truong hop téi 60m) ,chiéu cao 1am viéc bang 1/6 — 1/10 duong kinh bé .Bé
ling ly tam dugc dung cho cac tram xtr Iy c6 cong sudt 16n hon 20.000 m*/ngd .
Trong bé ling nudc chay tir trung tim ra quanh thanh bé .Can ling duoc don vao
hé thu cin dugc xay dung ¢ trung tim day bé bang hé théng cao gom cin ¢ phan
dudi dan quay hop véi truc 1 goc 45° Pay bé thuong duoc thiét ké véi do doc i =
0,02 — 0,05 .Dan quay véi téc do 2-3 vong trong 1 gior . Nude trong duoc thu vao
mang dat doc theo thanh bé phia trén .

2.1.7. Bé v6t ddu m

Bé v6t dau mé& thuong duoc ap dung khi xir 1y nudce thai co chira dau md
(nude thai cong ngiép) ,nham tach cac tap chat nhe .Pdi v6i nudc thai sinh hoat khi
ham lugng dau mo& khong cao thi viéc vot dau m& thyc hién ngay O bé la?'mg nho
thiét bi gat chit noi .

2.1.8. Bé loc

Bé loc nhim tach cac chit ¢ trang thai lo limg kich thuéc nhod bang cach
cho nudc thai di qua 16p loc dac biét hoac qua lop vat liéu loc. Bé nay dugc su
dung chu yéu cho mot s6 loai nudc thai cong nghiép . Qua trinh phan riéng duoc
thuc hién nho vach ngin xdp, né cho nuée di qua va gitr pha phan tan lai .Qua
trinh dién ra duéi tac dung cua 4p suat cot nude .

Hiéu quda ciia Phwong phdp xw ly co hoc :
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C6 thé loai bo duogc dén 60% tap chat khong hoa tan c6 trong nudc thai va
giam BOD dén 30% . Pé tang hiéu suit cong tac cua cac cong trinh xtr 1y co hoc
c6 thé dung bién phap lam thoang so bo, thoang gié dong tu sinh hoc, hiéu qua xir
1y c6 thé dat t6i 75% theo ham luwong chét lo limg va 40-50 % theo BOD.

Trong sb cac cong trinh xt 1y co hoc c6 thé ké dén bé tu hoai , bé ling hai
vo , bé ling trong c6 ngin phan huy 13 nhitng cong trinh vira dé ling vira dé phan
huy can lang .
2.2.PHUONG PHAP HOA LY

Ban chat ciia qua trinh xir Iy nudc thai bang phuong phap hoa 1y 1a ap dung
cac qué trinh vat Iy va hoa hoc dé dua vao nudc thai chat phan tng nao do dé gay
tac dong vdi cac tap chit ban, bién d6i hoa hoc, tao thanh cac chat khac dudi dang
can hodc chat hoa tan nhung khong doc hai hodc giy 6 nhiém méi truong .Giai
doan xtr 1y hoa 1y c6 thé 1a giai doan xir Iy doc 1ap hodc xir Iy ciing voi cac phuong
phap co hoc, hoa hoc, sinh hoc trong cong nghé xtr Iy nudce thai hoan chinh .
Nhitng phuong phap hod 1y thudng duge ap dung dé xur 1y nude thai 1a : keo tu,

dong ty, tuyén nodi, hap phuy, trao doi ion, tham loc nguoc va siéu loc ...

2.2.1. Phwong phap keo tu va dong tu

Qua trinh ling chi c6 thé tach duoc cac hat rin huyén phu nhung khong thé
tach dugc cac chat gdy nhidém ban & dang keo va hoa tan vi chiing 13 nhitng hat rin c6
kich thuéc qua nho. Pé tach cac hat rin d6 mot cach c¢6 hiéu qua bang phuong phap
lang, can ting kich thudc cua ching nho sy tac dong twong hd giira cic hat phan tan
lién két thanh tap hop cac hat, nhdm ting van tdc ling ctia chiing. Viéc khir cac hat keo
rin bang ling trong lwong doi hoi trude hét can trung hoa dién tich ciia ching, tha dén
1a lién két chiing v6i nhau. Qua trinh trung hoa dién tich thuong dugc goi 1a qué trinh
dong tu (coagulation) , con qua trinh tao thanh cac bong 16n hon tir cac hat nho goi la
qua trinh keo tu (flocculation).

* Phwong phap keo tu
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Keo tu 1a qué trinh két hop cac hat lo ling khi cho cac chat cao phan tir vao nudc.
Khac véi qua trinh déng tu , khi keo tu thi sy két hop dién ra khong chi do tiép xtc
tryc tiép ma con do tuong tac 1dn nhau giira cic phan tir chat keo tu bi hap phu trén
cac hat lo lung .

Su keo tu duoc tién hanh nhim thac ddy qua trinh tao bong hydroxyt nhom va sét
v6i muc dich ting van toc lang cta chung . Viée sir dung chat keo tu cho phép giam chét
dong tu , giam thoi gian déng ty va ting van toc lang .

Co ché 1am viéc cua chit keo tu dua trén cac hién tuong sau : hép phu phan tir chét
keo trén bé mat hat keo ,tao thanh mang ludi phan tur chét keo tu .Su dinh lai cac hat keo
do luc déy Vanderwalls .Duéi tac dong cua chét keo tu gilrta cac hat keo tao thanh ciu
trac 3 chiéu ,c6 kha ning tach nhanh va hoan toan ra khoi nuéc .

Chat keo tu thudng dung c6 thé 12 hop chit ty nhién va tong hop chat keo tu nhién
la tinh bdt , ete , xenlulozo , dectrin (C¢H,00s), va dioxyt silic hoat tinh (xSiO,.yH,O).

¢ Phwong phap dong tu

Qua trinh thuy phan cac chit dong tu va tao thanh cac bong keo xdy ra theo cac
giai doan sau :

Me’* + HOH - Me(OH)** + H'

Me(OH)* + HOH = Me(OH)" + H"

Me(OH)" + HOH = Me(OH); + H"

Me* + 3HOH =« Me(OH); + 3H'

Chét dong tu thuong dung la mudi nhém, sit hodc hodc hdn hop cta chung. Viéc
chon chit dong tu phu thudc vao thanh phén, tinh chét hoa 1y, gia thanh, néng do tap chét
trong nudc, pH .

Cac mudi nhom duge dung lam chét dong tu : Alx(S0O.);.18H,O, NaAlO,,
Al(OH),Cl, Kal(SO,),.12H,0, NH,A1(SO,),.12H,0 .Thudng sunfat nhom lam chat dong
tu vi hoat dong hi¢u qua pH =5 - 7.5, tan tbt trong nudc, st dung dang kho hoac dang
dung dich 50% va gia thanh tuong dbi ré .
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Cac mudi sit duogc dung 1am chat dong tu : Fe(SO;).2H,0O , Fe(S0,):.3H,0 |,
FeS0,.7H,0 va FeCl;. Hiéu qué ling cao khi st dung dang kho hay dung dich 10 -15%.

2.2.2. Tuyén noi

Phuong phép tuyén ndi thudng dugc str dung dé tach cac tap chit (¢ dang ran hodc
16ng) phan tan khong tan , tu lang kém ra khoi pha long . Trong xir Iy nudc thai ,tuyén ndi
thuong duoc st dung dé khir cac chit lo limg va lam dic bun sinh hoc .Uu diém co ban
ctia phuong phap nay so v6i phuong phap lang 1a c6 thé khir duoc hoan toan cac hat nho
hoac nhe , 1éng cham , trong mot thoi gian ngén Khi cac hat di ndi 1én bé mat ,chung cé
thé thu gom béng bo phan vét bot

Qua trinh tuyén ndi duge thuc hién béng cach suc cac bot khi nho (thuong la
khong khi ) vao trong pha 16ng .Céc khi d6 két dinh véi cac hat va khi lyc ndi cua tdp hop
cac bong khi va hat du 16n s& kéo theo hat cung ndi 1én bé mit ,sau d6 chung tap hop lai
v6i nhau thanh cac 16p bot chira ham lugng céc hat cao hon trong chét long ban dau .

2.2.3. Hap phu

Phuong phap hip phu dugc dung rong rai dé lam sach triét dé nudc thai khoi cac
cht hiru co hoa tan sau khi xur 1y sinh hoc cling nhu xur 1y cuc bd khi nude thai c6 chira
mot ham luong rat nho cac chat d6 Nhimg chat nay khong phan huy bing con dudng sinh
hoc va thudng c6 doc tinh cao .Néu cac chit can khir bj hap phu tot va chi phi riéng cho
luong chat hap phu khong 16n thi viéc tng dung phuong phéap nay 1 hop 1y hon ca .

Céac chat hép phu thuong duoc st dung nhu : than hoat tinh, cac chét té)ng hop va
chat thai ctia vai nganh san xuit dugc dung 1am chat hap phu (tro , ri , mat cua ...). Chat
hap phu vo co nhu dét sét | silicagen , keo nhém va cac chat hydroxit kim loai it duoc st
dung vi ning lugng twong tic ctia chung voi cac phan tir nude 16n . Chat hip phu phd
bién nhét 1a than hoat tinh , nhung ching can cé cac tinh chat x4c dinh nhu : twong tac
yéu v6i cac phan tir nudc va manh voi cac chat hitu co, c6 16 x6p tho dé co thé hap phu
cac phan tir hitu co 16n va phirc tap, c6 kha ning phuc hdi. Ngoai ra, than phai bén véi
nude va thim nudc nhanh .Quan trong 1a than phai c6 hoat tinh xtc tac thip dbi voi phan

ung oxy hod boi vi mét s6 chat hitu co trong nude thai c6 kha nang bi oxy hod va bi hoa
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nhya .Cac chat hod nhya bit kin 16 x0p cta than va can tr¢ viéc tai sinh n6 & nhiét do thap

2.2.4. Phuong phap trao doi ion

Trao ddi ion 13 mét qua trinh trong d6 cac ion trén bé mat cua cht rin trao ddi véi
ion c6 cung dién tich trong dung dich khi tiép xtic v6i nhau .Céc cht nay goi 13 cac ionit
(chat trao d6i ion) ,ching hoan toan khong tan trong nudc .

Céc chét c6 kha nang hat cac ion duong tir dung dich dién ly goi 13 cationit ,nhimng
chat nay mang tinh axit . Cac chit c6 kha ning hut cac ion 4m goi 13 anionit va ching
mang tinh kiém .Néu nhu cac ionit ndo d6 trao ddi ca cation va anion goi 13 cac ionit
ludng tinh .

Phuong phép trao ddi ion thudng dugc tng dung dé loai ra khoi nude cac kim loai
nhu : Zn, Cu, Cr, Ni, Pb, Hg, Mn ,...v...v...,cac hop chit cia Asen , photpho ,
Cyanua va cac chat phong xa .

Céc chat trao d6i ion 1a cac chat vo co hodc hitu co ¢6 ngudn gdc ty nhién hay tong
hop nhan tao . Cac chét trao ddi ion vo co ty nhién gém c6 cac zeolit , kim loai khoang
chat , dat sét , fenspat , chat mica khac nhau ...v...v... v co tong hop gom silicagen
,pecmutit (chat lam mém nudc ) , cac oxyt khé tan va hydroxyt ciia mot sd kim loai nhu
nhoém , crém , ziriconi ...v...v... Cac chit trao d6i ion hiru co c6 ngudn gbc tw nhién gdm
axit humic va than d4 chung mang tinh axit , cac chat co6 ngudn goc tong hop 13 cac nhua
c6 bé mit riéng 16n 1a nhitng hop cht cao phan tir .

2.2.5. Cac qua trinh tach bing mang

Mang duoc dinh nghia 1a mdt pha dong vai trd ngan cach gilta cac pha khac
nhau .Viéc tng dung mang dé tach cac chit phu thudc vao do thAm cua cac hop chat do
qua mang . Ngudi ta ding cac ki thuat nhu : dién tham tich , thAm thdu nguoc , siéu loc
va cac qua trinh tuong tu khac .

Tham thiu nguoc va siéu loc 12 qua trinh loc dung dich qua mang ban thdm thiu
,dudi ap suit cao hon 4p suat thim loc . Mang loc cho cac phan tir dung méi di qua va gt
lai cac chat hoa tan . Su khac biét giita hai qua trinh 13 & chd siéu loc thuong duoc sir

dung dé tach dung dich c6 khéi luong phan tir trén 500 va c6 4p sut tham thau nho (vi du

Nhoém Thyc Hign: 13 Trang 19



Db An M6n Hoc Xir Ly Nude Thai — Nude Cap GVHD: Nguyén Xuan Hoan

nhu cac vi khuan , tinh bot , protein , dat sét ...).Con tham thau ngugc thuong dugc su
dung dé khir cac vat liéu c6 khdi luong phan tir thip va co ap suit cao .

2.2.6. Phuong phap dién hoa

Muc dich cua phuong phép nay 1a xtr Iy cac tap chét tan va phan tan trong nudc
thai , c6 thé ap dung trong qua trinh oxy hoa duong cuc , khir am cuc , dong tu dién va
dién tham tich . TAt ca cac qua trinh nay déu xay ra trén cac dién cuc khi cho dong dién 1
chiéu di qua nudc thai.

Céc phuong phap dién hoa giup thu hoi cac san pham c6 gia tri tir nude thai voi so
dd cong nghé tuong ddi don gian , d& ty dong hod va khong st dung tac chit hoa hoc

Nhuoc diém 16n ciia phwong phéap nay 14 tiéu hao dién nang 16n

Viéc lam sach nudc thai bang phuong phép dién hoa co thé tién hanh gian doan
hoac lién tuc

Hiéu suit ciia phuong phap dién hoa duoc danh gia bang 1 loat cac yéu té nhu mat
do dong dién , di¢n ap , hé¢ sO sur dung hiru ich dién ap , hi¢u suét theo dong , hi¢u suét

theo nang lugng .

2.2.7. Phwong phap trich ly

Trich ly pha 16ng dugc ung dung dé 1am sach nuéc thai chia phenol , dau , axit
hiru co , cac ion kim loai ... Phuong phap nay dugc tng dung khi nong do chat thai 16n
hon 3-4 g/ ,vi khi d6 gia tri chat thu hdi méi bu dip chi phi cho qué trinh trich ly .

Lam sach nwéc thdi bang phwong phdp trich ly bao gom 3 giai doan :

> Giai doan thir nhdt : Tron manh nuée thai véi chit trich ly (dung méi hiru co )
trong diéu kién bé mit tiép xuc phat trién giita cac chat long hinh thanh 2 pha
1ong . Mot pha 1a chét trich v6i chat dugc trich , con pha khac 1 nudc thai véi chat
trich .
Giai doan thiwr hai : Phan riéng hai pha 16ng n6i trén

Giai doan thir ba : Téi sinh chét trich ly .
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> Dé giam nong do tap chat tan thap hon giéi han cho phép can phai chon dung chat

trich va van toc cuia né khi cho vao nudc thai .

2.3.PHUONG PHAP HOA HQC

Céc phuong phap hoa hoc dung trong xir Iy nudc thai gdbm c6 : trung hod , oxy hoa
va khtr . T4t ca cac phuong phap niy déu dung cac tac nhan hoa hoc nén 1a phuong phap
dat tién . Nguoi ta st dung cac phuong phap hoa hoc dé khir cac chat hoa tan va trong cac
hé théng cap nudc khép kin . Péi khi cac phuong phap niy dugce dung dé xir 1y so bd
trude xir Iy sinh hoc hay sau cong doan nay nhu 1 mot phuong phap xtr Iy nuée thai lan
cubi dé thai vao nguon .

2.3.1. Phuong phap trung hoa

Nudc thai chta cac axit vo co hodc kiém can duogc trung hoa dwa pH vé khoang
6,5 dén 8,5 trude khi thai vao ngudn nudc hoic st dung cho cong nghé xt 1y tiép theo .
Trung hoa nudc thai cé thé thuc hién béng nhiéu cach khac nhau :
Tron 14n nude thai axit voi nude thai kiém
B sung cac tac nhan hoa hoc

Loc nudc axit qua vat li€u cé tac dung trung hoa

vV V V V

Hap thu khi axit bang nudc kiém hodc hap thy amoniac bang nudc axit
Viéc lwa chon phuong phap trung hoa 14 tuy thudc vao thé tich va ndng do nudce
thai , ché do thai nudc thai , kha ning sin co va gia thanh ciia cic tac nhan hoa hoc .
Trong qué trinh trung hoa , mot lugng bun can dugc tao thanh . Lugng bun nay phu thudc
vao nong do va thanh phan cta nude thai ciing nhu loai va lwong cac tic nhan s dung
cho qué trinh .

2.3.2. Phwong phap oxy hoa khir

Muc dich ctia phuong phéap nay la chuyén cac chat 6 nhiém doc hai trong nude thai
thanh cac chat it doc hon va duoc loai ra khoi nudce thai .Qua trinh nay tiéu tdn mot luong
16n cac tac nhan hod hoc , do dé qua trinh oxy hoa hoa hoc chi dugc dung trong nhitng

truong hop khi céc tap chit gay 6 nhidm ban trong nudc thai khong thé tach bang nhimng
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phuong phép khac . Thudng sir dung céc chat oxy hoa nhu : Clo khi va Iong , nuéc Javen
NaOCl, Kalipermanganat KMnO. , Hypocloric Canxi Ca(ClO), , H,O, , Ozon ...
2.3.3. Khur trung nuwdc thai

Sau khi xtr 1y sinh hoc , phan 16n cac vi khuan trong nuéc thai bi tiéu diét .Khi xu 1y
trong cac cong trinh sinh hoc nhéan tao (Aerophin hay Aerotank ) sé lwong vi khuan giam
xuéng con 5% , trong hd sinh vat hoac canh déng loc con 1-2%. Nhung dé tieu diét toan
bo vi khudn gy bénh, nudc thai cin phai khir tring Chlor hoa, Ozon ho4, dién phan, tia
cuc tim ...

> Phwong phdp phé bién nhét hién nay la phwong phdp Chlor hod :

Chlor cho vao nudc thai dudi dang hoi hodc Clorua voi. Luong Chlor hoat tinh can
thiét cho mot don vi thé tich nudc thai 1a : 10 g/m?® ddi véi nude thai sau xtr 1y co hoc, 5
g/m’ sau xur Iy sinh hoc hoan toan. Chlor phai duoc tron déu véi nude va dé dam bao hiéu
qua khtr tring, thoi gian tiép xtc gitta nude va hoa chat 1a 30 phat trude khi nude thai ra
nguén . Hé théng Chlor hoa nudc thai Chlor hoi bao gém thiét bi Chlorator , mang tron va
bé tiép xtic . Chlorato phuc vu cho muc dich chuyén hoéa Clor hoi thanh dung dich Chlor
trudc khi hoa trdn véi nude thai va dugc chia thanh 2 nhém : nhém chan khong va nhom
ap luc . Clor hoi dugc van chuyén vé tram xur 1y nudce thai dudi dang hoi nén trong banlon
chiu ap. Trong tram xir 1y can phai c6 kho cit giit cac banlon ndy. Phuong phap ding
Chlor hoi it dugc dung pho bién .

> Phwong phdap Chlor hod nwéc thii bang Clorua véi :

Ap dung cho tram nudc thai cé cong suat dudi 1000 m*/ngd. Cac cong trinh va
thiét bi dung trong day chuyén nay 1a cac thung hoa tron , chuan bi dung dich Clorua voi,
thiét bi dinh lwong mang trén va bé tiép xuc .

Vi Clorua véi duge hoa tron so bo tai thung hoa tron cho dén dung dich 10 -15%
sau d6 chuyén qua thung dung dich. Bom dinh lugng s& dua dung dich Clorua véi véi liéu
luong nhat dinh di hoa trén vao nudc thai. Trong cac thung tron dung dich , Clorua voi

duogc khudy tron véi nude cap bang cac canh khuay gan voi truc dong co dién .

» Phwong phdp Ozon hod
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Ozon hoa tac dong manh mé voi cac chat khoang va chat hiru co, oxy hoa bang
Ozon cho phép ddng thoi khir mau, khir mui, tiét tring nude. Phuong phap Ozon hoa cé
thé xtr Iy phenol , san pham dau mo , H,S , cac hop chat Asen , thudc nhudém ... Sau qua
trinh Ozon hoa s6 luong vi khuan bj tiéu diét dén hon 99%. Ngoai ra, Ozon con oxy hoa
cac hop chét Nito ,Photpho ... Nhuoc diém chinh ctua phwong phap ndy 1a gia thanh cao
va thuong duoc ing dung rong rai trong xir Iy nude cap .

2.4.PHUONG PHAP SINH HQC

Phuong phép xtr li sinh hoc 1a st dung kha nang séng, hoat dong cuia vi sinh vat dé
phan huy cac chat ban hiru co c6 trong nude thai. Cac vi sinh vat s dung cac hop chat
hiru co va mot s6 khoang chat 1am ngudn dinh dudng va tao nang lugng. Trong qua trinh
dinh dudng, chung nhan cac chat dinh dudng dé xay dung té bao, sinh truéng va sinh san
vi thé sinh khdi ctia chiing dugc ting 1én . Qué trinh phan hity cac chét hitu co nho vi sinh
vat goi 1a qua trinh oxy hoéa sinh hoa. Phuong phap xir 1y sinh hoc ¢6 thé thyc hién trong
diéu kién hiéu khi( véi su c6 mat caa oxy) hoic trong diéu kién ky khi( khong cé oxy).

Phuong phap xir 1y sinh hoc ¢6 thé img dung dé lam sach hoan toan cac loai nudc
thai chira chat hitu co hoa tan hodc phan tan nho. Do vdy phuong phap nay thuong dugc
ap dung sau khi loai bd céc loai tap chat tho ra khoi nuée thai co6 ham lugng chat hiru co
cao.

Qua trinh xu IV sinh hoc gom cdc budc

> Chuyén hoa cac hop chét c6 ngudn gbc cacbon ¢ dang keo va dang hoa tan thanh
thé khi va thanh cac vo té bao vi sinh

» Tao ra cac bong can sinh hoc gé)m cac té bao vi sinh vét va cac chat keo vo co
trong nudc thai

> Loai cac bong cin ra khoi nudc thai bang qué trinh lang .
2.4.1. Xir li nwée thai bang phwong phap sinh hoc trong diéu kién tu nhién

Pé tach cac chat ban hitu co dang keo va hoa tan trong diéu kién ty nhién ngudi ta xir

1y nudce thai trong ao, hd ('hd sinh vat) hay trén dat ( canh dong tudi, canh dong loc...).

¢ Ho sinh vat
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Ho sinh vat 1a cac ao ho ¢o nguén géc tu nhién hoac nhan tao, con goi la hd oxy hoa,
hé 6n dinh nudc thai, ... xt i nude thai bang phuong phéap sinh hoc. Trong hd sinh vat
din ra qua trinh oxy hoa sinh hod cac chit hitu co nhd cac loai vi khuén, tio va cac loai
thity sinh vat khéc, twong ty nhu qua trinh 1am sach ngudn nudc mat. Vi sinh vat st dung
oxy sinh ra tir réu tdo trong qua trinh quang hop ciing nhu oxy tir khong khi dé oxy hoé
cac chat hiru co, rong tao lai tiéu thu CO,, photphat va nitrat amon sinh ra tir s phan huy,
oxy hoa cac chat hiru co boi vi sinh vat. Dé hd hoat dong binh thuong can phai giir gia tri
pH va nhiét d6 t6i wu. Nhiét d6 khong duoc thap hon 6°C.

Theo ban chat qua trinh sinh hod, ngudi ta chia ho sinh vat ra cac loai hd hiéu khi,
hé sinh vat tuy tién (Faculative) va ho sinh vat yém khi.

% HO sinh vt hiéu khi

Qua trinh xir Iy nudc thai xay ra trong diéu kién day du oxy, oxy dugc cung cap qua
mit thoang va nhd quang hop cta tao hodc hd dugc 1am thoang cudng birc nhd cic hé
thdng thiét bi cap khi D¢ siu cia ho sinh vat hiéu khi khong 16n tir 0,5-1,5m.

< HO sinh vat tuy tién

Co6 do sau tr 1.5 —2.5m, trong ho sinh vat tuy tién, theo chiéu sau 16p nude co thé
dién ra hai qua trinh : oxy hod hiéu khi va 1én men yém khi cac chat ban hitu co. Trong hd
sinh vét tuy tién vi khuan va tdo c6 quan hé twong hd déng vai tro co ban d6i voi su

chuyén hoé cac chat .

Ho sinh vét yém khi

Co6 do sau trén 3m ,vdi sy tham gia cia hang trdm ching loai vi khuan ky khi bat bude
va ky khi khong bét budc . Cac vi sinh vat ndy tién hanh hang chuc phan tmg hod sinh hoc
dé phan huy va bién ddi cac hop chit hitu co phirc tap thanh nhimng chat don gian, dé xur
ly . Hiéu suat giam BOD trong ho c6 thé 1én dén 70% .Tuy nhién nudc thai sau khi ra
khoi hd van c6 BOD cao nén loai ho nay chi chii yéu ap dung cho xir Iy nudc thai cong
nghiép rat ddm dic va dung 1am hd bac 1 trong td hop nhiéu bac .

% Canh ddng twéi - Canh dong loc
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Canh d6ng tudi 13 nhitng khoang dat canh tac, c6 thé tiép nhan va xtr 1y nudc thai.
Xt Iy trong diéu kién nay dién ra duoi tac dung cua vi sinh vat, anh sang mit trdi, khong
khi va du6i anh hudng ctuia cac hoat dong séng thuc vat, chat thai bi hép thu va gitr lai
trong dat, sau d6 cac loai vi khudn c6 san trong dat s& phan huy chung thanh cac chat don
gian dé cay trong hap thu . Nudc thai sau khi ngdm vao dat , mot phan dugc ciy trong sir
dung . Phan con lai chay vao hé thong tiéu nude ra séng hodc bd sung cho nude ngudn .

2.4.2. Xir Iy nwée thai bang phwong phap sinh hoc trong diéu ki¢n nhan tao

< Bé loc sinh hoc

Bé loc sinh hoc 1a cong trinh nhan tao , trong d6 nudc thai dugc loc qua vat ligu ran co
bao boc mdt 16p mang vi sinh vat . Bé loc sinh hoc gém cac phén chinh nhu sau : phﬁn
chtra vat liéu loc , hé théng phan phéi nude dam bao tudi déu 18n toan bd bé mit bé , hé
thdng thu va dan nudc sau khi loc , hé thong phan phdi khi cho bé loc .

Qua trinh oxy hod chat thai trong bé loc sinh hoc dién ra gidng nhu trén canh dong loc
nhung véi cuong do 16n hon nhiéu .Mang vi sinh vat da st dung va xac vi sinh vat chét
theo nude tréi khoi bé duge tach khoi nude thai & bé ling dot 2 .Dé dam bao qué trinh
oxy hoa sinh hoa dién ra on dinh ,oxy dugc cip cho bé loc bang cac bién phap thong gio
tu nhién hodc thong gi6é nhan tao .Vat liéu loc cua bé loc sinh hoc c6 thé 1a nhya Plastic ,
xi vong gém , d4 Granit. .....

< Bé loc sinh hoc nhé giot

Bé co dang hinh vuong , hinh chit nhat hodc hinh tron trén mat b'fmg , bé loc sinh hoc
nho giot 1am viéc theo nguyén tic sau

> Nudc thai sau bé lang dot 1 dugc dua vé thiét bi phan phdi , theo chu ky
tudi déu nudce trén toan bd bé mit bé loc . Nudc thai sau khi loc chay vao h¢
théng thu nudc va dugc dan ra khoi bé .Oxy cép cho bé chu yéu qua hé
thong 16 xung quanh thanh bé .

> Vat liéu loc cua bé sinh hoc nho giot thuong la cac hat cudi , da ... duong
kinh trung binh 20 — 30 mm. Tai trong nuéc thai cia bé thap (0,5 — 1,5

m’/m’ vt liéu loc /ngd) . Chiéu cao 16p vat liéu loc 1a 1,5 — 2m. Hiéu qua

Nhom Thuce Hién: 13 Trang 25



Db An M6n Hoc Xir Ly Nude Thai — Nude Cap GVHD: Nguyén Xuan Hoan

xir 1y nuéc thai theo tiéu chuan BOD dat 90% . Dung cho cac tram xur ly
nude thai c6 cong suat dudi 1000 m*/ngd
< Bé lgc sinh hoc cao tai

Bé loc sinh hoc cao tai c6 cau tao va quan 1y khac véi bé loc sinh hoc nho giot ,
nudc thai twdi 1én mit bé nho hé théng phan phdi phan luc .Bé ¢o tai trong 10 — 20 m?
nude thai / 1m?bé mit bé /ngd. Néu trudng hop BOD ctia nudc thai qua 16n ngudi ta tién
hanh pha loang chiing bang nudc thai d lam sach . Bé dugc thiét ké cho cac tram xir 1y

duéi 5000 m*/ngd

«%» Bé hiéu khi bun hoat tinh — Bé Aerotank

La bé chtra hon hop nudc thai va bun hoat tinh , khi duoc cap lién tuc vao bé dé
tron déu va giit cho bun ¢ trang thai lo ltimg trong nudc thai va cap du oxy cho vi sinh vat
oxy hoé cac chét hitu co ¢o trong nudc thai . Khi & trong bé , cac chat lo ling dong vai trd
1a cac hat nhan dé cho cac vi khuan cu tra , sinh san va phat trién dan 1én thanh cac bong
can goi la bun hoat tinh . Vi khuan va céc vi sinh vat séng dung chit nén (BOD) va chét
dinh dudng (N, P) lam thurc dn dé chuyén hoa chung thanh cac chat tro khong hoa tan va
thanh cac té bio mai . S6 lwong bun hoat tinh sinh ra trong thoi gian luu lai trong bé
Aerotank ctia lugng nude thai ban dau di vao trong bé khong dii 1am giam nhanh cac chat
hitu co do d6 phai sir dung lai mot phan bun hoat tinh d3 ling xubng ddy & bé ling dot 2 ,
bang cach tuan hoan bun vé bé Aerotank dé dam bao nong do vi sinh vat trong bé . Phan
bun hoat tinh du dugc dua vé bé nén bun hodc cac cong trinh xur ly bun cdn khac dé xu

1y .Bé Aerotank hoat dong phai c6 hé thong cung cip khi ddy du va lién tyc .

% Qua trinh xir Iy sinh hoc ky khi - B¢ UASB
» Qua trinh xiw ly sinh hoc ky Kkhi
Qua trinh phan huy ky khi 1a qua trinh phan huy sinh hoc cac chit hitu co ¢6 trong
nude thai trong diéu kién khong c6 oxy dé tao ra san pham cudi cung 1a khi CH, va CO,
(truong hop nude thai khong chira NOs™ va SO.). Co ché cua qué trinh nay dén nay van
chua duoc biét dén mot cach day du va chinh xac nhung cach chung, qua trinh phan huy

c6 thé dugc chia ra cac giai doan nhu sau:
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GIAI POAN VAT CHAT
VAT CHAT HUU CO
PROTEINS | | HYDROCARBON LIPIDS
Thiuy phdn = ———y 1 !
ACID AMIN / PUONG
ACID BEO
Acetic hoa —
ACETATE/H,
Methane h0a  emm——
CH /CO
4 2

LOAI VI
KHUAN

Vi khuan lipolytic,
proteolytic va

pp”n]vfjn
Vi khuén 1én men

Vi khuén tao khi H2

Vi khudn methane
hoa

Hinh 2.1: So' dd chuyén héa vit chit trong diéu kién Ky, khi

O 3 giai doan dau, COD ciia dung dich hau nhu khong thay dbi, né chi giam trong

giai doan methane hoa. Sinh khdi méi duoc tao thanh lién tuc trong tAt ca cac giai doan.

Trong mot hé théng van hanh tdt, cac giai doan nay dién ra dong thoi va khong c6

su tich Ity qua muc cac san pham trung gian. Néu c6 mdt sy thay doi bat ngd nao do xay

ra, cac giai doan c6 thé mat can bang. Pha methane hoa rat nhay cam vdi sy thay doi cuia

pH hay ndng d6 acid béo cao. Do d6, khi van hanh hé thdng, can chii y phong ngira nhiing

thay doi bat ngo, ca pH 14n sy qua tai.
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Cidc yéu tb anh hwéng dén qud trinh phéan hiy ky khi

DPé duy tri si on dinh ciia qud trinh xit Iy ky khi, phdi duy tri dwoc trang thdi cdn bang
déng ciia qud trinh theo 4 pha dd néu trén. Muén vdy trong bé xir Iy phai dam bdo
cdc yéu 16 sau:

Nhiét do
Nhiét d6 1a yéu té diéu tiét cuong do cia qué trinh, can duy tri trong khoang 30+35°C.
Nhiét d6 t6i wu cho qué trinh nay 1a 35°C.

pH
pH téi uu cho qua trinh dao dong trong pham vi rat hep, tir 6,5 dén 7,5. Su sai léch khoi
khoang nay déu khong tét cho pha methane hoa.

Chit dinh duéng

Can du chét dinh dudng theo ty 16 COD:N:P = (400-1000):7:1 dé vi sinh vat phat trién

t6t, néu thiéu thi bo sung thém. Trong nudc thai sinh hoat thudng c6 chira cac chat dinh

dudng nay nén khi két hop xir Iy nude thai san xuat va nudc thai sinh hoat thi khong can
bd sung thém cac nguyén td dinh dudng.

Pj kiém
Do kiém t6i vu can duy tri trong bé 1a 15003000 mg CaCO5/1 dé tao kha ning dém tot
cho dung dich, ngin can sy gidm pH dudi muc trung tinh.

Mudi (Na*, K*, Ca®)

Pha methane héa va acid hoa lipid déu bi e ché khi d6 min vuot qua 0,2 M NaCl. Sy

thity phén protein trong ca ciing bi trc ché ¢ mirc 20 g/l NaCl.

IC50 = 4700+ 7600 mg/1.

Lipid

Day 1a cac hop chat rat kho bi phan hay bai vi sinh vat. N6 tao mang trén VSV 1am giam

su hép thu cac chit vao bén trong. Ngoai ra con kéo bun ndi 1én bé mat, giam hiéu qua

clia qué trinh chuyén d6i methane.

Dbi voi LCFA, IC50 = 5001250 mg/1.
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Kim loai nang
Mt s6 kim loai nang (Cu, Ni, Zn...) rat doc, dac biét 1a khi ching tdn tai & dang hoa tan.
IC50 = 10+75 mg Cu®' tan/l. Trong hé thdng xir 1y ky khi, kim loai ning thuong dugc loai
b6 nho két tua ciing véi carbonate va sulfide.
Ngoai ra can dam bao khong chira cac héa chat doc, khong c6 ham lwong qué murc cac
hop chit hitu co khac.
< B& UASB
Nude thai duoc dua truc tiép vao dudi day bé va duoc phan phdi dong déu & d6 , sau
d6 chay nguoc 1én xuyén qua 16p bun sinh hoc hat nho (bong bun) va cac chét ban hitu co
duoc tiéu thu & @6 .
Céac bot khi métan va cacbonic ndi 1én trén duoc thu béng cac chuyp khi dé dan ra
khoi bé.
Nudc thai tiép theo d6 s& dién ra su phan tach 2 pha 1ong va ran . Pha long dugc
dan ra khoi bé , con pha ran thi hoan luu lai 16p bong bun .

Su tao thanh va duy tri cac hat bun 1a vo cung quan trong khi van hanh bé UASB.
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CHUONG 2:CO SO LUA CHON CONG NGHE.

2.1.Phuwong an 1

Nuwoe thai

A 4

Y e N Mi dugc vot dem ban
Ho ling mu ’ lam keo dan
A

May théikhi___ )/  HAm bom

Van chuyén

PAC, NaOH B& phan g deén bai rac

Bé lang Bé nén Sén phoi
bun [ bun

Bé UASB

H6 ky khi

|

Ho hiéu khi
Nguon tiép nhan
HO tuy tién T
'Bé khir
trung
Ho xir Iy b6 sung - ling
—* Béphan Bé ling
ung >
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Thuyét minh quy trinh cong nghé

Toan bo diy chuyén san xuat theo muong dan chay vao hd ling mu va hd ling so bo hién
hiru. Sau d6 nudc thai chay vao ham bom. Tir hAm bom duoc bom 1én bé phan tmg két
hop voi la?'lng I. Tai day toan bd lugng tinh bt va ham lugng céan lo ling c6 trong nudce
thai duoc loai bo. Hoa chat duoc str dung trong cong doan nay 1a PAC va xut duge cung
cap tir bom dinh luong. Cin ling duoc bom bun bom sang bé nén bun va dua sang may
ép bun. Nudc thai sau khi qua bé phan tung két hop ling I tu chay vao bé sinh hoc ky khi.
Tai bé nay dién ra qua trinh phan hity cac chat hitu co va hop chat hoa tan. Sau khi dugc
xtr 1y sinh hoc ky khi thi nudc thai ciing tiép tuc chay qua hd ky khi, tai hd ky khi qua
trinh phan huy cac chat hitu co tiép tuc xay ra, sau d6 nude thai ty chay qua hd hiéu khi,
nude thai duge truc tiép xiur 1y chat hitu co va cac hop chat hoa tan con lai, sau d6 nuéce
thai ty chay vao ho tuy tién, tiép theo chay qua hd xir Iy bd sung — ling, nudc thai tir hd
xu ly bo sung dugc bom lén bé phan Gng dé keo tu mét 1an nira, sau d6 nude thai tu chay
qua bé ling, sau d6 qua bé khtr tring dé dat tiéu chuén loai B

Uu diém:

- D@ thiét ké va xay dung, dé van hanh, khong doi hoi cung cap ning luong nhiéu.

- €6 kha ning 1am giam cac vi sinh vat gy bénh nhiém trong nudc thai xudng t6i
murc thap nhat.

- Co6 khé nang loai dugc cac chét hitu co, v co tan trong nudc.

Nhuge diém:

- Thoi gian xur li kha dai ngay.

- Doi hoi mit bang rong.

- Trong quéa trinh xtr 1i phu thudc nhiéu vao diéu kién tu nhién, nhiét do thép cua
mua dong s€ kéo dai thoi gian va hi€u qua lam sach hodc gdp mua s€ lam tran ao
h6 gay 6 nhiém cac ddi tuong khac.

Ngoai ra cac hd sinh hoc, ddc biét 1a ao hd ki khi thuong sinh ra cac mui hoi thdi kho

chiu 1am anh hudng dén mai truong xung quanh
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2.2.Phwong an 2.

Thuyét minh:

Nudc thai ddn qua song chin rac vao bé thu gom. Sau d6, ddn qua bé ling cat dé loai
b6 ham luong cac chat lo ling trong nudc thai. Tiép d6, din qua bé axit hoa. Tai ddy
nude thai duge luu lai trong 2 ngay dé loai bo ham lugng xianua. Tiép tuc dan nudc thai
qua bé trung hoa dung da voi nang pH = 6,5- 7,5. Tiép tuc dan nude thai qua bé loc sinh
hoc (bé Biophin) 1a mot cong trinh xir Iy nude thai trong diéu kién nhan tao nhd cac vi
sinh vat hiéu khi. Nudc thai phan phdi 1én bé mit be, thAm qua 16p vat lidu loc, cac can
ban duoc gitr lai va tao thanh mang goi 1a mang sinh vat. Mang sinh vat hép thu chét hitu
co va nhd ¢o cung cip oxy ma qua trinh oxy hoa dwoc thyc hién. Nhitng mang sinh vat
chét s& cing nudc thai di ra khoi bé va dugc ling ¢ bé lang 2. Nudc thai sau khi ling s&

qua bé khtr trung dé loai bo cac vi sinh c6 hai trude khi x4 vao ngudn tiép nhan. Bun sinh

Nudc thai . 2 B¢ ling cat
Song chan rac Bé thu gom

A 4

v

vao L]

|

Béling2 | Bé Loc Sinh Bé trung hoa | Bé axit hoa (2 |

. ¢ Hoc ¢ pH=6,5-75 |[° ngiy) |
A

i \ 4 |_ |

Bé khir bd voi |

| tring Nuwdc sau xir li |

| : |

————————————— > Bé nén bun € -

ra & bé lang cat va bé lang 2 dugc dan vao bé nén bun.
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Uu diém:
» C6 kha nang khir duwgc CN- cao.
» Loai bo duoc cac vi sinh vat gay bénh.
Nhugc diém:
> Chi phi dau tu cao.
> Trong truong hop x4u viée thay thé 16p vat liéu dém trong bé sinh hoc ton nhiéu
thot gian va chi phi.
» Viéc tao thanh mang VSV & bé sinh hoc 1au doi hoi thoi gian khoi dong 1au hon
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2.3.Phuong an 3.

nudc raa

Nudc thai

GVHD: Nguyén Xuan Hoan

nudce thai ché bién

khoang 40%

chiém khoang 60%
y
Lo Rac ,
Song chanrdc | ___. N I B > Biii chon Iip
Bé gan bot .B0t..,, Bechtabot
A 4 )
Ling cat _Cat San phoi cat
Nudc sau tach bun
Bé Axithéa @ — — — — — — — — — — — '
Dung dich |
T T T T T 7 7 NaOH 20% |
v e |
B¢ UASB L —— . —— . —| Thiét bi lam |
sach khi
3 |
« — —] 2 4 |
— £ Thu CH, sir
B¢ aerotank '“5 4 I
o dl}ﬂg |
3
A I
v U |
Bé ling 2 :I—> Bé nén bun ‘D————L
A 4
HO sinh vat Xe hit bun
dinh ky

A 4

Nguén tiép nhan

Nhom Thuce Hién: 13

Trang 34



Db An M6n Hoc Xir Ly Nude Thai — Nude Cap GVHD: Nguyén Xuan Hoan

——  Duong di cua nudc thai
—— —— Duong di cua bun

.- — » Duong di cia hoa chét
--------- »  Duong di cua rac, cat, mu
- —— - »  Duong di cia khi

— — —» Duodng nudc sau tach bun

Thuyét minh: Nudc thai tir qui trinh céng nghé dugce din qua song chan rac dé loai bo tap
chat thd ¢6 kich thudc 16n sau d6 nude thai duoe dan qua bé gan bot dé thu hoi luong tinh
bot con sét lai sau cong doan ly tdm, lugng tinh bot nay thudng nhe hon nudc, ndi 1én
duoc vét dem ban cho lam thirc #n gia sic, nudc thai duge din qua bé léng cat, tai day
nhirng hat cat co kich thudc 16n hon 0,2 mm s€ dugc gilr lai dé tranh anh huong dén hé
théng bom & cac cong trinh phia sau. Nudc thai dugc din qua bé axit hoa dé khir CN™véi
thoi gian luu nudce 1a hai ngay, sau khi ra bé acid héa,nude thai duogc hoa tron NaOH va
chat dinh dudng dé tao méi trudng thun loi cho cong trinh xtr 1y sinh hoc phia sau. Nudc
thai tiép tuc dua sang bé UASB, pH thuan loi cho hoat dong cua bé UASB la 6,7 —17,5.
Tai bé UASB, cac vi sinh vat ¢ dang ky khi s& phan huy cac chat hitu co ¢o trong nudc
thai, hiéu sut xir 1y cua bé UASB tinh theo COD, BOD dat 60-80% thanh céac chat vo co
¢ dang don gian va khi Biogas (CO,, H,S, CHs, NHs...) theo phan tng sau:

Chét hitu co + vi sinh vat ky khi — CO, + CH, + H,S + sinh khéi méi + ...

Phan CN" con lai tiép tuc duoc phan huy & bé UASB.

Sau bé UASB duoc thai dan qua bé Aeroten xir 1y triét dé cac hop chét hitu co. Tai bé
Aeroten dién ra qua trinh sinh hoc hiéu khi duoc duy tri tir may thoi khi. Tai day cac vi
sinh vat ¢ dang hiéu khi (bun hoat tinh) s& phan hily cac chat hitu co con lai trong nudc
thai thanh cac chat vo co dang don gian nhu: CO,, H,O ... Theo phan tng sau:

Su oxy hoa tong hop
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COHNS + O, + dinh dudng — CO, + NH; + CsH; NO, + cac san pham khac

Phan hay nd1 bao
CsH/NO; + 50, — 5 CO, + NH; + H,O + nang lugng
Qua trinh phan huy cua céac vi sinh vat phu thudc vao cac diéu kién sau: pH, nhiét do, cac
chat dinh dudng, ndng d6 bun va tinh chat ddng nhét cta nudc thai. Do d6 can phai theo
ddi cac thong s6 nay trong bé Aeroten. Hiéu qua xir i COD trong bé dat tir 90-95%.
Tir bé Aeroten nudc thai dan sang bé lang, tai day dién ra qua trinh phan tach giita nuéc
va bun hoat tinh. Bun hoat tinh léng xuéng day. Nudc thai duge dua dén ho sinh vat trudc
khi dugc x4 ra ngudn tiép nhan.
Bun hoat tinh & day bé ling mot phan dugc bom tuan hoan vé bé Aeroten nham duy tri
ham lugng vi sinh vat trong bé. Bun du dugc bom vao bé nén bun trong luc dé lam giam
thé tich. Sau d6 duoc bom dén ngin khudy tron cua may loc ép bang tai dé khudy tron
cung polyme, 10i di qua hé théng bang tai ép bun. Bun thai ra c6 dang banh dem di chon
1ap hodc str dung 1am phan bon.
Uu diém:
- Thoi gian khoi dong ngan, viéc kiém bun hoat tinh dé khoi dong dé dang va san
co.
- Hiéu qua xtr 1y sinh hoc cao.
- C6 thé tan dung dugc luong tinh bot that thoat, tan dung duoc lugng khi CH,4 lam
nang lugng.
Nhugc diém:
- Chi phi van hanh 16n.
- Dién tich xay dung l6n.
- Van hanh doi hoi ki thuat cao
Luwa chon cong nghé
~ Tu dic diém ctia nganh san xudt tinh bot ta nhan thay xt Iy nudc thai bang phuong
phap sinh hoc 1a hiéu qua nhét.
— Do chi s6 BOD, COD dau vao cao nén phuong 4n 3 s& phut hop nhét
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CHUONG 3: TINH TOAN HE THONG XU LY NUOC THAI

(TINH TOAN CHO PHUONG AN 3)
3.1. CAC THONG SO THIET KE

Bang 3.1. Tinh chit ciia nwéc thai diu vao

- TC loai B

STT | Cac thong so0 dau vao | Pon vi Gia tri
) (TCVN 5945 - 2005)

1 Luu lwong ngay dém | m’/ngay | 3000
2 pH 4.5 5.5-9
3 COD mg/l 5000 100
4 BOD:s mg/l 3900 50
5 SS mg/l 1200 100
6 Téng Nito mg/l 250 6
7 Tong phét pho mg/l 40 6
8 CN mg/l 12.5 0.1

Chét luong nudc thai sau xir 1y: nudc sau xt 1y dat tiéu chuan loai B
(TCVN 5945 —2005).

3.2. TINH TOAN CAC HANG MUC CONG TRINH

3.2.1. Song chin rac

% Nhiém vu:

Song chin rac ¢6 nhiém vu gitr lai céc tap chét tho c6 kich thude 16m nhu rac, vo khoai
mi....Céc tap chét ndy c6 thé gdy ra su cd trong qua trinh van hanh hé thong nhu lam tac
duong 6ng hoic kénh din, bao mon duong 6ng, thiét bi, ting tré luc dong chay nén lam
tang ti€u hao nang luong bom.

Song chin rac duoc ché tao tir cac thanh kim loai va dat dudi duong chay ciia nudc
thai theo phuong thang dung.

Kich thuéc va khéi luong rac giir lai ¢ song chén rac phu thudc vao kich thuéc khe
ho giita cc thanh dan. Dé tranh & dong ric va gy ton that 4p luc quéa Ion ta can phai

thuong xuyén lam v¢ sinh (cao rac).
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> Qua trinh lay rac
- Dung cao lay rac khoi cac thanh chan
- Cho réc vira cao vao thiét bi chira rac
- Pua dén noi dé rac dé nhan vién vé sinh moi truong dén thu gom dinh ky hing ngay va
chd dén noi xir 1y cht thai rin tap trung
- Chu ky 1dy rac & song chan rac phu thudc vao lugng rac. Viée ldy rac phai tién hanh
dung qui dinh vi rac & dong qua lau khong nhiing gay mui hoi théi ma con giy can tré
dong chay tir song chin rac dén bé ling
+¢ Tinh toan:
Luu luong thiét ké: Qi = 3000 m*/ngay = 125 m/h.
Heé s6 khong diéu hoa K =1 0 0, =0% =125 (m*/h)
> Kich thuéc mwong diit song chiin rac
-S4 khe vua song chin rac 1a

=_¢ K
bv.h

n

. 125
3600%0.016x0.7%0.25

x1.05 =13(khe)

- Beé rong cua song chan rac 1a :

B =dx(n+1)+bxn
B, =0.008%(13+1)+0.016x13=0.32m

Lay chiéu rong cua song 1a 0.35m

Kiém tra lai van toc dong chdy & phan moé rong ciia muong trude song chan

_ QS
Ve = E xé
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Trong doé:
n: S6 khe ho

Quax: Luru lrong 16n nhat cia nude thai Que = 125 m¥/h

v: Van toc nuée chay qua song chin (0,6 — 1,0 m/s), chon v=10,7 m/s

b: Khoang cach gitra cac khe hé, chon b =16 mm = 0,016 m

Ko: Hé sb tinh dén mire d6 can tré cta dong nudc do hé théng cao rac, Ko =1,05

d: chiéu day cta thanh song chian d = 0,008 (m)

Tén that ap luc qua song chin

2
hszfx Vmax XK
2xg

é= ,BXBZg(Xsma—IN ngsm@ =0,62

Trong do:

Vi Toe @6 chuyén dong cta nudce thai trude song chin Gng véi luu lwong 16n nhat
Vimax = 0,7m/s.

K: Hé s6 tinh dén su ting ton that do vuéng mic rac & song chin.

K =2-3. Chon K = 3.

&: Heé s st can cuc b cua song chin

B: Hé sb phu thudc tiét dién ngang cua thanh.

Tiét dién chit nhat f=1.79

a : Géc nghiéng dat song chin so voi phuong ngang o = 60°.

0,7°

hy = 0,62 x3=0.046(mH,0)

M

Chiéu dai phan mé rdng trudc song chan rac :
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;= B.~B _035-025
'2x1g20  2x1g20

=0.14m

Chiéu dai ngin doan thu hep sau song chin rac

Chiéu dai xay dung
L =l,+1, +1.5 =0.14+0.07+1.5 =1.71(m) ldy 1.7 (m)
Chiéu cao xay dung
H =h,+h, +0.5 =0.25+ 0.046 + 0.5 =0.796(m) 1dy 0.8(m)
Trong do
B: 1a chiéu rong cia muong dan nudc
1.5 : 1a chiéu dai phan muong dit song chan rac
0.5: 1a khoang cach gita c6t san nha dit song chin rdc va muc nudc cao nhat
(chiéu cao an toan).
Véi h, 14 chiéu sau 16p nude trudce song.
Va h; 13 ton that ap luc qua song chén rac.
> Hiéu qua xir 1y cta song chan rac
- Ham luong chét lo limg qua song chin rac giam 4%
SS =1200 x (1 —0.04) = 1152 ( mg/l)
- Ham luong BOD qua song chin rac giam 5%.
BOD =3900 x (1 —0.05) =3705( mg/1)

Hinh chi€éu bang ciia mwong va song chan rac

Bang 3.2. Cac thong s6 thiét ké va kich thwéc song chin rac

STT | Thong sb Pon vi Gia tri
1 Toc do dong chay trong muong, v m/s 0.7
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2 Luu luong gid 16n nhit, Q, ™ m 125
3 Chiéu rong, B mm 250
4 Chiéu cao 16p nudc trong muong mm 250
5 Chiéu rong ctia song chin rac mm 350
6 S thanh, n thanh 13

7 Van tdc nudc chay qua song chin,v | m/s 0.43
8 Tén thit ap luc qua song chin, h mm 46

3.2.2.Bé gan bit:

Nhiém vu:
Bé gan bot c6 tac dung tach céc can ran c6 kich thude 16n va gan lai vang bot ndi 1én
trén, bot s& duoc vét bang phuong phap thu cong va dem ban cho céc co s& chin nudi
lam thure an gia suc.

Bang 3.3: Cac thong sd nudce ddu vao ciia bé gan bot

Chi s Ponvi | Gia tri
Luu lugng | m’/ngd 3000
BOD:; mg/1 3705
COD mg/l 4750
SS mg/l 1152

Thoi gian luu nudc trong bé t = 4h

Luu lwong trung binh Q=125m’/h

Thé tich cua bé V=Q x t =125 x 4 = 500m’

Chon chiéu cao xay dung bé 13 4m, chiéu dai 1a 14m, chiéu rong 1a 9m

Vay kich thudc ctia bé lingmula L x B x H= 14 x 9 x 4

Bang 3.4. Cac thong s6 thiét ké bé gan bot
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Thong s6 Kich thudce
Luu lwong trung binh gio Q, (m’/h) 125

Thoit gian luu nude: t (h) 4

Dung tich: V (m?*) 500

Dai Lx Rong B x Cao H 14x9x4
S6 don nguyén (bé) 2

3.2.3. Bé ling cat

% Nhiém vu:

Loai bo cat, cudi va nhitng manh vun vo co kho phan huy trong nude thai. Néu cat
khong dugc tach ra khoi nudc thai ¢ thé gdy anh hudng dén cac cong trinh phia sau nhu
mai mon thiét bi, nhanh 1am hu bom, ling cin trong 6ng muong. Nén can phai st dung bé
lang cat dé dam bao cho cac cong trinh xir 1y tiép theo dat hiéu qua tot hon va hoat dong
6n dinh hon.

Bé ling cat duoc tinh toan véi van téc dong chay trong d6 du 10n dé cac phan tir hiru
co nho khong ling duoc va di nho dé cat va tap chét rin vo co giit lai trong bé. Trong bé
lang cat ngang, dong chay theo hudng ngang va van téc duoc kiém soat theo kich thudc
bé, cira phan phdi dau vao va mang tran dau ra. Van tdc chay thuong gin bang 0.15-
0.3m/s, thot gian luu nude tir 30 — 90s.

Cat sau lang duogc 13y ra khoi bé bang phuong phap thu cong, thiét bi bom thuy luc
hodc st dung cac thiét bi co khi nhu gau cap, bom truc vit, bom khi nén, bom phan luc.

Cét sau d6 dugc dén san phoi cat.
< Thong s6 dau vao
Qua bé tuyén ndi SS giam 40%, BOD giam 36%, COD giam 30%

Bang 3.5: Cac thong s6 nude dau vao cua bé lang cat

Chi s Ponvi | Gia tri
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Luu lugng | m’/ngd 3000
BOD:;s mg/l 2371
COD mg/1 3325
SS mg/1 691

+ Tinh toan:

max —

B¢ lang cat ngang dugc thiét ké v6i luu lugng ting véi luu luong gid 16n nhat Q,
125m’/h.

Chon thoi gian luu nudce: t = 60s.
i Xt _125%60

Thé tich bé lang cit ngang: V, ==

=2.08(m’)
3600 3600

Chon chiéu cao bé: h= 1m
Dién tich cta bé lang cat: F = n = T =2.08(m?)

Chiéu dai bé: 4.2(m)

Chiéu rong bé: 0.5(m)

Chia ra thanh 2 don nguyén, mdi don nguyén co kich thuéc:L x Bx H=2.1x0.5x 1
(van dam bao thoi gian luu 1a 30s)

Luong cat trung binh sinh ra mdi ngay la:

_ Orea*40 _3000%0.15

=0.45 (m*/ngay).
‘1000 1000 ( gdy)

Trong do:
v Qu "™ Ivu luong ngdy trung binh, Qy, " = 3000 m*/ngay.
v" qo: Luong cat trong 1000m’ nude thai, o = 0.15m*/1000m’.
Chiéu cao 16p cat trong bé ling cat ngang trong 1 ngy dém

WXt _045%2
LxB  3x0.7

=0.43(m)

Trong do:
v" W.: lugng cat sinh ra trung binh trong 1 ngay dém.

v T: chu ky xa cat, chon t =2 ngay.
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1 2
u j
P
[NIEER
L L1_|_ 2b
Miit cit L1_,_ 2b
e e — — =
47 — - %@

Hinh 4.1. BE ling cit ngang
1.song phan phdi nuée déu theo mit cat ngang

2. muong thu hep dé giit véan toc khong d6i trong bé lang cat

3. thé tich vung chira cat

Bang 3.6. Cac thong s xay dung bé ling cat ngang

STT Théng so Pon vi Gia tri

1 Chiéu cao m 1

2 Chiéu dai m 4.2

3 Chiéu rong m 0.5

4 Chu ky 1y cat ngiy 2

5 Thé tich bé m’ 2.08

6 S6 don nguyén cai 2
3.2.4. Bé Axit Héa

Nhiém vu:
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Do luu lugng, thanh phén, tinh chat nuwéc thai ciia nha may san xuét tinh bot tiy thudc
vao ddy chuyén san xuit nén thudng dao dong nhiéu trong mot ngy dém. Dé 6n dinh ché
d6 dong chay ciing nhu chat luong nude dau vao cho cac cong trinh xir 1y phia sau, can
thiét phai c6 mot bé diéu hoa luu luong. Khir CN” ¢6 trong nude thai khoai mi va xur 1y
mot phan nudc thai. Tai bé axit hoa, COD giam tir 10-30% va phan 16n cac chét hitu co
phirc tap nhu protein chit béo, dudng chuyén hoa thanh axit ddng thoi hau hét CN- dugc
khir hét trong bé axit hoa.

Nude thai san xuat bt mi c6 pH thap nén rat thich hop cho cac vi khuédn axit hoa. Trong
bé axit hoa xay ra 3 qu4 trinh sau:

Qud trinh thity phdn: Qua trinh thity phan cac chat hitu co thuong thi kha cham. Tdc do
thity phan dugc qua dinh bai pH, kich ¢& ctia chit nén, hiéu qua ciia chat nén.

Qua trinh axit hoa: Su tao thanh axit hoa dugc thuc hién boi nhiéu nhom vi sinh vét. Phan
16n 14 cac vi sinh vat yém khi, nhung mot sé c6 thé tiy nghi tirc 1a chung ¢ thé dung
oxygen. S lwong ching thi rat thap chi khoang 1% trong tong s6 luwong vi sinh vat. San
pham ctia qua trinh 13 cac axit béo d& bay hoi, rugu, axit lactic, COs...

Qud trinh acetate héa: Cac axit s& bi chuyén tiép vé dang acetate, nudc va CO,

O diéu kién tu nhién dé CN" c6 thé phan hiy can thoi gian kha dai. Pién hinh 14 trong 5-7
ngay khoang 30% CN- bi phan hily.Tai bé axit hoa ham lwong CN- dugc khir nhanh hon
rat nhiéu, thoi gian 2 ngay 1a luong CN sé giam khoang trén 50% va khoang 30% COD bj
phén huy.

Qua trinh khit COD

Chét hitu co phire tap — chat hitu co don gian — CO, + H,S + NHs. ..
< Théng s6 dau vao
qua bé ling cat SS giam 5%, BOD giam 5%

Bang 3.7: Cac thong s6 nudc dau vao cua bé acid hoa

Chi s Ponvi | Gia tri

Nhom Thuce Hién: 13 Trang 45



Db An M6n Hoc Xir Ly Nude Thai — Nude Cap

GVHD: Nguyén Xuan Hoan

Tinh toan

Luu lugng | m’/ngd 3000
BOD:;s mg/l 2252
COD mg/l 3325
SS mg/1 657

Chon thoi gian luu trong bé 1a 2 ngdy véi thoi gian luu CN- dugce xtr Iy khoang 50%.

Thé tich bé axit hda

V=Q x t=3000 x 2 =6000 m’

Chon chiéu cao bé H= 6 m

Dién tich bé

Vay kich thudc ciabéla: L x Bx H=35x 29x 6 (m?)

Tinh téan cac ong dan nudc ra khoi bé axit — diéu hoa

Vay thé tich thuc ciia bé 1a: V=LxBxH=35x29x6=6090(m")

Nude thai dugc bom tir bé axit hoa vao bé ling 1

» Tinh toiAn may bom nwéc

Chon 2 bom nhing chim hoat dong luan phién. Luu lugng bom Q, = Q, ™ =

125m*/h, cot 4p H = 5m.

Cong sut bom duoc xac dinh nhu sau:

_0pgH _125%1000%9.81x5

10007

3600x1000x%0.8

Chon bom c6 cong suat 1a 3 HP.

3.2.5. Bé UASB

=2.125(kW) |
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Nhiém vu: Tt bé axit nudc thai duoc bom bé ky khi UASB. Nhiém vy ctia qua
trinh xir Iy nudc thai qua bé UASB 1a nhd vao su hoat dong phan hiyy cac vi sinh vat ky
khi bién ddi chat hitu co thanh cac dang khi sinh hoc. Chinh cac chét hiru co ton tai trong

nudéc thai 1a chat dinh dudng cho vi sinh vat.
Su phat trién cta vi sinh vat trong bé chia thanh 3 giai doan:

Giai doan 1: Nhom vi sinh vat ty nhién c6 trong nudc thai thity phan chat hitu co phtc tap
thanh cac chat hitu co don gian c6 trong lugng nhe nhu: Monosacarit, amino axit dé tao ra

ngudn thie an va ning luong cho vi sinh hoat dong.

Giai doan 2: Nhom vi khuan tao men axit bién d6i hop chit hitu co don gian thanh cac

axit hiru co 1a axit acetic, nhom vi khuan yém khi tao axit 1a nhém vi khuan axit focmo.

Giai doan 3: Nhom vi khuén tao métan chuyén hoa hydro va axit acetic thanh khi metan
va cacbonic. Nhém vi khuan ndy goi 1a Métan focmo. Vai trd quan trong ctia nhém vi
khuan Métan focmo 1a tiéu thy hydro va axit acetic. Chiing ting truong rat cham va qué
trinh xu 1y yém khi chét tthai duge thuc hién khi métan va cacbonic thoat ra khoi hon

hop. Hiéu qua xu 1i COD 1a 60-80%.
% Thong s6 dau vao

Bang 4.9: Cac thong s6 nude dau vao ciia bé UASB

Chi sb Ponvi | Gia tri
Luu luong | m’/ngd 3000
BOD:;s mg/l 1486
COD mg/1 2257
SS mg/1 320

+« Tinh toan:
Khi nude thai vao bé Aerotank thi BOD;s phai <500mg/l, SS <150mg/l nén
Hiéu qua xir 1y cua bé UASB:

- COD, ~COD, 100 =227-300 100 = 78%
COD 2257 '

v

E

> Nhu ciu dinh dwéng cho bé UASB
Nhoém Thyc Hign: 13 Trang 47
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Ty 18 chét dinh dudng can cung cdp cho qua trinh hoat dong va phat trién cta vi sinh

vat trong bé UASB 1a: COD : N: P =350:5: 1 va su ¢c6 mit mot luong nho khoang chét

Ta c6 lwong COD ban dau 1a 2257 (mg/1) v6i hidu qua xir 1y trong bé UASB 1a 78%,

lugng COD duogc cac vi sinh vat chuyén hoa thanh khi la:
2257x 0.78 = 1760 (mg/1)
Nhu vay, luong nito cAn cung cap:

1760
N = x5=25(mg /).
« =330 (mg /1)

Luong photpho can cung cap:

1760
P =——=5(mg/l).
“ =330 (mg /1)

Tuy nhién, trong nudc thai dem xu 1y c6 chtra mot luong nito va photpho Ia
250mgN/1 va 40 mgP/1.

Do d6: lwong N du sau bé UASB:
Crar= 250 — 25 =225 (mg/1).

Luong photpho du sau bé UASB:
Crav=40 — 5= 35 (mg/]).
Lugng COD can khr:
COD = COD, -COD. =2257-500=1757(mg / [)
Luong COD can khtr trong ngay:

G =0 xCOD =3000x1757x10~ =5271(kg / ngd)

Chon tai trong x\r Iy trong bé UASB: L =8kgCOD / m’.ngd
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Thé tich phan xtr Iy yém khi can thiét: V = . 659(m*)

Dé giir cho 16p bun hoat tinh & trang thai lo ltimg, tc d6 nudc dang trong bé phai
gitr trong khoang 0,6 + 0,9 m/h . Chon v = 0,8 m/h.

Dién tich bé mat can thiét cua bé:

_Q_ 3000 _ oy
v 24x%0,8
.3 ) . V659
Chicu cao phan xtt ly yém khi: ~ H, =—=—=4.2(m)
F 156
Téng chiéu cao ciia bé: H=H +H,+H,

Trong d6: H; 1a chiéu cao phan xt Iy yém khi.
H,: chiéu cao ving ling. Pé dam bao khong gian an toan cho bun ling
xudng phia dudi thi chiéu cao ving lang phai 16n hon 1,0 m. Chon H,=1,2m
H;: chiéu cao du trit, chon Hy= 0,5m.
VayH=4.2+1.2+0.5=6(m).

Chon 2 don nguyén hinh vudng, viy canh mdi don nguyén la:

a= ,/% =8.8(m)

Chiéu cao mdi don nguyén 1a H = 6m.
Thé tich thuc cua bé: V. =2xaxaxH =2x8.8mx8.8mx6m =929(m’)

. V
Thot gian luu nude trong bé: T=—

0
Trong do:

v V=(H-0,5)%F =(6-0,5)x156 =858(m’)

v' Q=3000m’/ngd

0r= 858
3000

x24 =6.9(h) thoa yéu cau (nim trong khoang cho phép 4-8h).
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> Tinh ngin ling:

Trong mdi don nguyén, bo tri 4 tim chan khi va hai tim huéng dong.

Nudc thai khi di vao ngin ling s& duoc tach khi bang cac tim chin khi dit nghiéng so
v6i phuong ngang 1 goc 45°+ 60°. Chon goc nghiéng giita tim chan khi véi phuong
ngang 1a 45°. Cac tAm nay dit song song nhau.

Téng chiéu cao cua toan bd ngan 1ang Hagm g (k& ca chiéu cao ving lang) va chiéu
cao duy trir chiém trén 30% tong chiéu cao bé.

Ta co:

+H3)

tg450 - ( Hngan lang

a

Y
X 0 X 0

YH, = a t§45 _ 8.8 ;g45

=44-H,=44-0,5=3.9(m)

0 H = 4.4(m)

nganlang

U H

ngan lang
Kiém tra lai:

H 4.4

+H
ngan lang 3 XIOO% — ?XIOO% = 733% >30%

be

Vay chiéu cao xac dinh duogc 13 thich hop.
Thoi gian lwu nudc trong ngan lang, thoi gian nay phai 16n hon 1h:

%xaxaanglang %X8.8X8.8><4.4

3000

y
f=ngang o hg =9 x x24 =2 x x24=27h >1h. Mat khac

Vyingiing /t0ng thé tich UASB=H, /Hy:=1,2/6= 20% >thoa
> Tinh toin tAim chin khi:
Chon khe hé giita cic tim chan khi va giita tim chan khi véi tim hudng dong 1a
nhu nhau.
Téng dién tich gitta cac khe ho nay chiém 15+ 20% tong dién tich don nguyén.

Chon Skhe:(), l 7Sdon nguyén
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Trong mdi don nguyén c6 4 khe hé, dién tich ctia mdi khe:

0,17xS,. 0,17x(8.8)’
khe — e = ( ) =3.3m’
4 4
A A , . _S,. _33_ 3
B¢ rong cua khe ho: r,, =—< = T 0.375m =375(mm)
a .

> Tinh toan cic tAm chin:
v TAm chén 1:
Chiéu dai: [, =a =8800mm

Hnganlung - H2 - (39 -1 2)
sin 45° sin 45°

Chiéu rong: b, = =3818(mm) .

Chidu cao:  y, =b, xsin45° =3818xsin 45" = 2700(mm)]
v Tam chén 2:

Chidu dai: [, =a =8.8m =8800mm

Chiéu rong: b, =x +x,

by = 1y, xsin(90° —45°) =375xsin 45" = 265(mm)

H +H)—y—h + - —
( g * 3)0 Y=l 1 seqg4 3900 409) 20700 265
sin 45 3 sin 45

vay b, = %.b, + =6739(mm)

v' Tinh toan tim hwéng dong:

TAm hudéng dong ciing dugce dat nghiéng 1 goc 45° so v6i phuong ngang cach tim
chén khi 375 mm.

v" Tinh h¢ thong phéan phoi nwéc:

Dbi voi bé UASB ¢6 tai trong chit ban hitu co L > 4 kgCOD/m*.ngay dém thi tir 2m>
dién tich bé trd 1én s& duogc bd tri mot vi tri phan phéi nudc.

—» Chon 4 m? cho mét vi tri phan phéi nudc.

4
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v Tinh mang thu nudéc:

Puoc 1am bang thép khong ri, hinh chir nhat xé khe chit V, goc day 45°.

B tri mang thu nude két hop voi mang ring cua dit ¢ tim bé va doc theo chiéu rong
bé. Ming thu nudce dugc tao do dbc dé dan nudc thai vé cudi bé roi theo éng dan theo co
ché tu chay, chay sang aerotank .

Mang thu nudc tiét dién hinh chir nhat: dai x rong=d x r

Po déc mang: 2%

Luu lwong vao mang: Qe = 3000m’/ngd.

Véi chiéu dai d = 8.8 m, chon chiéu rong mang 0.3 m

Chiéu cao diu mang: 0.25 m

Bé diay mang: 5 mm

» Tinh lwgng khi va bun sinh ra:
Tinh lugng khi sinh ra trong bé:
Thé tich khi sinh ra d6i voi 1kgCOD bi khir 14 0,5m® .

, , 3
Tong thé tich khi sinh ra trong mot ngay: Vi, =0,5%G =0,5%5271 = 2635-5mAg

Tinh luong khi CH, sinh ra:
Thé tich khi CH, sinh ra khi 1kg COD duoc loai bo 13 0,35 m® (CH, chiém 70% tong
luong khi sinh ra).

Thé tich khi CH, sinh ra 1a:V,;, =0,7xV,,, =0,7%2635.5 = 1845(m’ / ngay)

> Luong sinh khéi hinh thanh mdi ngay:

by HCOD, -COD,) 0,F_ 0,04 2257 ~500) 3000

> x107 =84.3kgVS / d
1+k,6, 1+0,025% 60

Trong do6:
Y - hé s san luong bun,

Y =0,04gVSS/gCOD = 0,04kgK/S/kgCOD
COD, : néng d6 COD dan vao bé UASB, COD, = 2257mg/I.
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COD; : noéng do6 COD dan ra khéi bé UASB, COD, = 500 mg/I
Qua  : luu lugng nude thai, Que = 3000 m*/ngd

kq : hé s6 phan huy ndi bao, ks = 0,025ngay™
0. : thoi gian luu bun trong bé, 8, = 60 ngay

> Luong bun bom ra mdi ngay:

W, _i:%:z_l /d
Cs 40
Trong do:

Css  :ndng do bun trong bé UASB, C,, = 40kg/m’.

Luong bun do VSV sinh ra tr 0,1+ 0,5 kg/kgCOD duoc loai b6 — Chon My, =
0,1kg/kgCOD bi loai bo.

» Tinh dng phan phdi nuéc vao bé UASB:
Puong kinh 6ng chinh:
Van téc nude chay trong 6ng chinh v = 0,8+ 2m/s, chon v = 2m/s.

. :\/4><Q _ [ 4x125

VX TT 2x711%x3600

=0,15(m) =150(mm)

— Chon 6ng nhua PVC c6 duong kinh @125 mm.

Ttr ng chinh chia 1am 2 éng nhanh vao 2 don nguyén.

v" Puong kinh 6ng nhanh:

Van téc nude chay trong 6ng nhanh v =0.8 + 2m/s, chon v = 1.5 m/s.
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4x9
D= Az\/ AX12572 ) 1210m) = 121(mm)
vxir  \1.5%mxx3600

— Chon 6ng nhya PVC c6 duong kinh @110mm.

Trén moi 6ng nhanh chia lam 2 nhanh nho dan vao moi don nguyén.

v" Puong kinh 6ng nhanh nhé:

Van tdc nudc chay trong dng nhanh v = 0.8 + 2m/s, chon v = 1.5 m/s.

4x9 4x125
D= Azﬁ/ % = 0.085(m) = 85(mm)
VX T 1.5x7m%x3600

— chon 6ng nhya PVC c6 duong kinh @75 mm.

Hé théng éng phan phdi nuée vao duge dit cach day bé 0.5m.
v' Ong din nwéc thai sang bé aerotank :

Van tdc nude chay trong 6ng v=0,1+0,5m/s, chon v =0,5m/s.

D:\/4><Q: 4%3000 = 0.3(m)
vxr \0,5%Tx24%3600

— Chon 6ng nhya PVC c6 duong kinh ®300mm.

v' Tinh toin dwong ong thu khi:

Chon van toc khi chay trong ong v = 10m/s.

D:\/4ka,u, :\/ 4x1845 = 0,052(m)
VX TT 10x %24 %3600

_ Chon 6ng sit trang kém c6 dudng kinh P60mm.
v Tinh toan dng thu bun:
Chon 6ng thu bun c6 dudng kinh ®90mm cé duc 19, diz= 20mm. O mdi vi tri ta duc 15
3 mit, mdi 16 cach nhau 20mm, mdi vi tri cach nhau 400mm.

Bang 3.10. Cac thong so thiét ké bé UASB
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STT | Tén thong sb Pon vi S6 liéu
thiét ké

1 S6 luong Cong trinh 2

2 Chiéu dai bé m 8.8

3 Chiéu rong bé m 8.8

4 Chiéu cao bé m 6

5 Thé tich m’ 929

6 Thoi gian luu nude Gio 6.9

7 Luong bun sinh ra trong mét ngay | Kgbun/ngay 527

3.2.6. B¢ Aeroten
3.2.6.1 Co s6 lua chon phuwong an

Nudc thai sau khi qua cac cong trinh xur Iy co hoc va sinh hoc bac I néng do cua cac
chat ban van con khé cao vi vdy néu ap dung bé aeroten c¢b dién thong thudong dé xir 1y s&
khong dam bao tiéu chuin 4p dung va khong dat hiéu qua cao. Aeroten x4o tron hoan
toan 12 mot giai phap kha théng dung vi phuong phap nay cho phép néng d6 BOD; vio bé
< 1000 mg/l ma hiéu suat xir 1y ctia cong trinh van dam bao yéu cau.
3.2.6.2 Tinh toan thiét ké bé aeroten x40 tron hoan toan

Déi voi bé aeroten x40 tron hoan toan thi ham lugng chat ran lo lung dau vao khong
quy dinh va ndng d6 BODs cho phép dudi 1000mg/1

Bang 3.11: Céc thong s6 dau vao cua bé aeroten

Chi s Ponvi | Gia tri
Luu luvgng | m’/ngd 3000
BOD;s mg/1 296
COD mg/l 500

SS mg/1 137

> Xic dinh lvu lwgng bun tuin hoan cho bé aeroten
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Qa Xo Q+Q hy X Qa Xr
=™ ] AEROTEN = ' I

Qth, Xth T
v

Qb, Xth

Hinh 1: So d6 thiét 1ap can bang sinh khdi quanh aeroten

Trong d6 Q, Quw, lan luot 1a luu luwgng nudc dau vao, luu luong bun tuan hoan,
(m*/d)

S,So 12 ndng dd chat nén ( tinh theo BODs) ¢ dau vao va nong d6 chat nén sau khi
qua bé aeroten va bé ling 2 (mg/1)

X, X.. Xu 12 ndng do chét ran bay hoi trong bé aeroten, ndong do bun tuan hoan va

ndng do bun sau khi qua bé ling 2 (mg/l)

% Taco
- Nudc thai sau xir Iy dat tiéu chuan BOD5 ra =50mg/1
- Can lo limg dau ra SSr=60 mg/l gdm cb 65% 1a cin hitu co
- Nudc thai khi vao bé Aerotank c6 ham luong chét ran lo limg dé bay hoi X, =
0
% Chon céc thong s6 nhu sau:
- Luong bun tudn hoan 10000mg/1
- Néng dd bun hoat tinh dugc duy tri trong bé aerotank la: X=3000 mg/l (tiéu
chuén 13 1000-3000)

- Ty s6 giira chat ran bay hoi va chat ran lo ling 13 0.8

- Thoi gian luu bun trong hé théng @ -10 ngay
- Hé s6 BODs:BODy = 0.68
- Do tro cia can hitu co lo ling ra khoi bé lang 1 0.3 (70% 1a cin bay hoi)
- Hé s phan huy ndi bao k,=0.06 ngay-1
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- Hé sb san luong toi da Y=0.46mgVSV/mgBODS5

- Nuéec thai duge diéu chinh sao cho BODs: N :P=100:5:1
Kiém tra nhu ciu chét dinh duéng ciia nwéc thai
Nhu ciu chat dinh dudng cho bé Aerotank 1a BODs: N :P=100:5: 1
Ta c6 BOD; vio bé aerotank 1a 276 mg/1, Nito 14 87.2mg/1, photpho 1a 15.12mg/l
276%5

Luong nito can la: N = =13.8(mg/1).

A 1s 276x%1
Luong photpho can la: P = T =2.76(mg /1)

Tuy nhién, trong nudc thai dem xur ly cd chira mot luwgng nito va photpho 16n nén
Do do:
Luong N du sau bé UASB:

Cnav= 87.2 = 13.8 =73.4 (mg/l).

Luong photpho du sau bé UASB:
Crar=15.12 — 2.76=12.36 (mg/1).
> Tinh kich thuéc bé aecrotank
Ta c6 : Phuong trinh cin bang vat chit BODs & dau ra bang BODs hoa tan di ra tir bé
aeronten + BOD; chira trong luwong cin lo ling & dau ra.
* Tacd: SS,.=60mg/l
O Luong BODy chtra trong c¢in hiru co ra khoi bé lang I1 :
0.65%60 =39(mg /1)
* Luong can hitu co tinh theo BOD,, 13 ( khi bi oxy hoa hét chuyén thanh cin
tang 1én 1.42 1an) (1 mg BODy, tiéu thu 1.42 mg 02.)
39(mg /1)%1.42 (mgO,/mg té bao) =55.38 (mg/l)
* Chuyén doi gia tri BOD, sang BOD;
BODs = BODy x 0.63= 55.38x0.63 = 34.89 (mg/1)
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#* Luong BOD;s hoa tan ctia nude thai sau lang I1 :
50=S+34.89
0 S=50-34.89=15.11(mg /1)
> Hiéu qua xir ly tinh theo BODs hoa tan

_276-15.11
276

E x100% =94.5%

> Thé tich cong tac ciia bé aerotank

_06.Y(S,=S)
"~ X(1+Kd6)

_3000%10%0.46x(276-15.11)

=750m’
3000(1+0.06x10)

> Dién tich bé mit bé :

Trong d6 : Chiéu cao cong tac ctia bé chon H1 = 3,5m
% Chon s6 don nguyén bé n = 2, chiéu rong mdi bé b=9 m

O Chiéu dai cia bé aerotank 13 :

#* Chiéu rong toan bd b B=2xb =2 x 9 = 18(m)
Chon chiéu cao bao vé cta bé hyy = 0.5 (m)
0 Chiéu cao tong cong clia bé aerotanic :
H=H +h, =35+0.5=4(m)
%* Vay kich thudc ctia mdi bé aerotank (c6 2 bé) :
Lxbx H =12%9x4 vay thé tich thuc cia ca bé aerotank 1a V,, = 864

> Tinh thoi gian lvu nwéc trong bé :
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= :M :6912(h)

> Tinh lwgng bun hiru co sinh ra mbi ngay :
%* Toc do tang trudng cua bun hoat tinh
Tinh theo phuong trinh :

Y 046

Y, = = =0.2875
1+K,0,  1+0.06x10

* Luong bun sinh ra mdi ngay

P =Y, x0O(S,-S)x107?

X (VSS) obs
=0.2875%3000(276 —8.42)x107> =23 1kgVSS / ngay

> tinh luu lwgng xa bun Q,; theo cong thire
V<X

Bc =
Qx xXTh +QrXr
|:| Qx ey VX—Q}’X} XQC
X706,

V: thé tich bé =864m’
Q=Q, =3000m*/ngay

X =3000mg/ngay

8 .=10 ngay

X =0.7x10000=7000mg/1

X, =19.5x0.7 =13,65

_ 864x3000-3000x%13.65%10
* 7000%10

=31.2m3/ ngay

> thoi gian tuan tich liy bun khéng xa ciin ban dau:

VX 864x3000 . .z . 5 \
=" o ngay thuc té thi dai gap 3 dén 4 lan vi nong do bun chua du
Py 231000

trong bé hiéu qua xur Iy ¢ thoi gian dau sé thap va luong bun sinh ra sé& it hén P,

> sau khi bé hoat dong binh thwong thi lwong bun hiru co xa ra la
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B= Q: x10000= 31.2x10000=312000g= 312kg
Trong do6 cdn bay hoi :B =0.7x312 =218.4kg

Luong cin bay hoi di ra khoi bé:
B~ =3000x13.65=40.95kg
Téng luong cin sinh ra B+B~ =218.4 + 40.95 =259%g
xac dinh luu lugng bun tudn hoan Q, ta co can bang sinh khdi quanh bé aerotank ta co
phuong trinh cn bang
sinh khéi :
QX+ O, X Xy, =(Q+0p )X
* Trong do :
- Xo = ham lugng cin lo limg dau vao, mg/l
- Q = luu luong vao bé : Q = 3000m*/ngay.
- Qm : Luu lugng bun tudn hoan; m*/ ngay
- Xm : Ham luwong SS cua 16p bun ling hoic bun tudn hoan, Xp, =
10000mgSS/1
- X : Ham luong bun hoat tinh trong bé aeroten, X = 3000mg/1
> Ham lwong bun hoat tinh trong bé :

MLVSS _30000mgVSS/1) _soco oo
0.8 0.8 &

Gia st Xo = 0 va Qm = .0, chia 2 vé cho Q, biéu thirc trén co thé khai trién

MLSS =

nhu sau :
a=— X = 30 (6 hen wigi han 0251
X, —X 10000-3750  (thoagioihan 025+1)
Trong do : @ = hé s tuan hoan
o=
Q
U QTh :O'.Q =0.6x3000=1800 m3/ng§1y
QTh=751’1’13/h

> Kiém tra tai trong thé tich Lgop va ti s6 F/M .
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% Tai trong thé tich :

_O.L, _3000.405,1.10° _

Ly = 1.6
BOD 750

Ti s6 nay nim trong khoang cho phép Lgop =0.8 +1.9
Trong d6 : L,1a ham lugng BOD,, di vao bé :

BOD.
= = 405.1
L 0.68 mg/l
% TisdbF/M :
F/M = So_ = 276 =0.32 ngay

6X  0.288%x3000
Tri s6 nay nam trong khoang cho phép (F/M = (0.2 * 0.6) ngay
> Tinh lwgng oxy cin cung cip cho bé aeroten dua trén BOD,,

#* Luong oxy can thiét trong diéu kién tiéu chuan :
0C, = @ -1.42P,

3000(276 —2.4)
= —1.42x231 ng3
0.68%1000 nedy
= 879 kgO,/ngay
V&i & 13 hé sé chuyén d6i gitta BODs va BODy : 0 = 0.68

%* Luong oxy thuc té can st dung cho bé :

0C, =0C, CSC_SCL =879 93‘3 5 =11271g0,/ngay
Trong do :
Cs: néng do bao hoa oxy trong nudc ¢ nhiét do lam viéc ; Cs
=9.08 mg/l

C. : lugng oxy hoa tan can dung nudc trong bé ; C. = 2mg/l
#* Luong khong khi can thiét :

oc,
oU

O =—7xf

Trong do :
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f:hésdantoan f=12 *1.5
chonf=1.5

OU=0uh : cong sudt hoa tan oxy vao nudc thai cua thiét
bi phan phdi tinh theo gam oxy cho 1m® khong khi

Q. : cong suit hoa tan oxy vao nudc & do siu Im, theo bang
7.4 — TTXLNT Trinh Xuén Lai, Chon Q, = 7g0,/m’.d

h : @ sau ngap nudc cua thiét bi phan phdi khi chon 3.5m

1127 N
7x7%x107

= 34500 m’ kk/ ngay = 1437.5 m’kk/h = 0.4m’kk/s

U Ouw =

Oy I/ phut) _ 34500x10°
200(1/ phut.dia)  24x60%200

Sb dia can phan phdi trong bé: N = = 120(dia)

Cich bb tri:

« C6 1 6ng chinh, 2 éng nhanh

 Trén mdi 6ng nhanh c¢6 9 éng nhanh nho( phan b theo chidu rong), trén mdi
6ng nhanh nho ¢ 12 dia phan phdi khi.

 Khoang cach giita hai 6ng nhanh nhé & dau véi thanh bé 1a 0.5m, khoang cach
giita cac 6ng nhanh nho 14 Im.

 Khoang cach giita hai dia ¢ hai dau vé6i thanh bé 1a 0.5m, khoang cach giira hai
dia la Im.

e Gitra hai dia c6 dat mot tru do.

> Tinh toin mAy théi khi (cung cip khi , Aerotank)
Ap luc can thiét cia may thoi khi: H,=h, +hs+ H
Trong do:

v hy: Ton thit trong hé thong éng van chuyén h, = 0.4m

v’ hg: Ton that qua dia phun , hy=0.5m
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v' H: Do sau ngip nudc ctia miéng voi phun H = 6m
Vay Hn = 0.4 +0.5+ 6 =7 (m).

Hm 7

Ap luc may thoi khi tinh theo Atmotphe: P, = 1033 = 1033

=0.68 (atm)

Ning suat yéu cau: Q= 0.4 (m?/s)

.283 [
< x. GRT,
Cong suat may thoi khi: Py = 397 ! %% —1%
.Ine |

Trong do:

v Ppnay: COng suat yéu cau cua may nén khi, Kw.

v G: Trong lugng cua dong khong khi, kg/s: G = QuXp wni= 0.4% 1.2=0.48 (kg/s)
v R: hing sb khi, R = 8,314 KJ/K.mol °K

v Ty: Nhiét d6 tuyét ddi ciia khong khi dau vao: T,= 273 + 27 =300 °K

v Py: ap suét tuyét ddi cua khong khi dau vao P,= 1 atm

v Py &p suat tuyét doi ciia khong khi dau ra:P, =P, + 1 = 0.68 +1=1.68 (atm)

v N= KT_I =0.283 (K =1.395 d6i véi khong khi)

v' 29.7 : hé sb chuyén doi

v' e: Hiéu suat ctia may, chon e = 0.7

0.48x8.314x300 G1.69 1" C
=  —1C=32.5(kW).
29.7x0.283%0.7 %1 5 (kW)

Vay : Pray =

Chon 2 may thoi khi c6 cong suat 44HP hoat dong luan phién.

Bang 3.12. Cac thong so thiét ké bé Aerotank

STT | Tén thong s Pon vi S6 liéu thiét ké
1 S6 luong Cong trinh | 2

2 Chiéu dai bé m 12

3 Chiéu rong bé m 9
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4 Chiéu cao bé m 4
5 | Thé tich m’ 864
6 Thot gian luu nude Gio 6.912
7 Sb dia phan phéi khi | dia 120
8 May thoi khi cai 2 (cong suit
44HP)
> Tinh toan dwong 6ng din khi:
Van toc khi trong 6ng dan khi chinh, chon i = 15 m/s
Luu luwong khi can cung cip, Q.= 0.4 m’/
[4.
Puong kinh 6ng phan phbi chinh: D = 20 \ /4 x04 =0.18(m).
Vini-TC 15xm

Chon 6ng sat trang kém D = 180 mm

Tir 6ng chinh ta phan lam 15 6ng nhanh cung cap khi cho bé.

Luu luong khi qua mdi dng nhanh (Khoang cach giira cac nhanh tir 1 — 1.5).

32%204_ 3
Q= 5= 15 = 0.027 (ms)

Van tc khi qua mdi dng nhanh v’i= 12 m/s

, 4.0'
Dudng kinh éng nhénh: d= |—2& — [#X0027 45 1y
Vo T 12x7T

Chon loai éng sit trang kém d = 50 mm.

» Kiém tra lai van toc

40,  4x04
nD*  1x0.18

v Van téc khi trong dng chinh: viy =

VAy viei nam trong khoang cho phép (10 — 15 m/s)

)

15 (m/s).
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, , 40'.  4%0.027
J A A 4 A r . L I— k — —
Van tdc khi trong dng nhanh: v’ Td. . 77x0.052 13.8 (m/s)

Vay v’ nam trong khoang cho phép (10 — 15 m/s).
> Tinh toin dwong 6ng din nuéce thai vao bé ling 2

Chon van téc nudc thai trong dng : v = 0.5 m/s

Luu lugng nudce thai : Q =30 00 m’/ngay = 0.035m’/s

Chon loai 6ng din nudc thai 1a dng nhwra PVC, dudng kinh cta 6ng 1a

D= \/ﬂ - \/4"0'035 = 0.3 (m) =300 (mm)
vIT 0.5x7mT

Chon éng 6ng nhya PVC @300 mm.
> Tinh lai vin téc nuéc chay trong ong:

40 4x0.035
= = = 0.5
VT DT T mx03 (m/s)

Van tdc nudc vao nim trong khoang cho phép (0,3 — 0,7 m/s)
> Tinh toan dwong 6ng din bun tuin hoan
Luu lwong bun tuan hoan Q,. = 0.02 m/s.

Chon van tdc bun trong éng v = 0.3 m/s

Puong kinh éng din bin: D = |2€ = \/ 4002 _ 49 (m)
vIT 0.3x7T

Chon 6ng nhya PVC 9290 mm

3.2.7. Bé ling II:
Chon bé lang dot IT kiéu bé lang ly tAm c6 tiét dién mit cat hinh vuong.
% Nhiém vu:
Ling hon hop nudc — bun tir bé aerotank dan qua. Ling chit lo limg con trong nudc
sau khi qua bé arotank va cd dic bun hoat tinh dén néng do nhét dinh & phén cudi cia bé

dé bom tuan hoan lai bé aroten va phan du dugc dua ra ngoai.
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Bé lang 2 s& phan phdi nudc bang dng dimg dit & tim bé va thu nudc ra bang mang
thu dat vong quanh bé.

Trong bé co thiét bj gat cin quay quanh truc dit & tim bé dé gat can ling ddy bé vé hd
thu can. Bun & hd s& dugc dua dén bé nén bun.

¢ Tinh toan:

Chon tai trong bé mit thich hop cho loai bun hoat tinh nay 1a L, = 35 m*m%ngay va
tai trong chat ran 1a Skg/mh.

Vay dién tich bé mit bé ling theo tai trong bé mat: 4 = % =000 _ 85.7(m*)

Trong do:

v Que: luu lwgng nude thai trung binh ngay dém (m?)

v L, 1a tai trong bé mat ,m*/m*.ngay.

Dién tich bé mat bé le‘ing tinh theo tai trong chét ran 1a

3
+Q. )MLSS (25+75)> ‘:’)O;)Oigg‘j /SmS
AS - (Q Qr) - - . g g - 150(m2)
L, Skg/m~.hx1000g / kg

Trong do:

v MLSS: nong d6 bun hoat tinh trong bé Aerotank sang bé lang II theo SS, MLSS =
MLVSS /0.8 = 3000/ 0.8 = 3750 (mg/1).

v" Q. luu luong bun tudn hoan (m*/ngay).

v L 14 tai trong cht ran, kg/m>.h

Do As 1én hon A; nén chon dién tich bé mit theo tai trong chét ran.

Puong kinh bé ling: D = \/4/18 = \/4"150 =9.8(m)
T T

Puong kinh 6ng trung tim: d = 20%D = 0.2 x 9.8 = 1.96 (m).
Chiéu cao hitu ich cua phan ling chon H, = 3.5m (tiéu chuan 2.7-3.8), chiéu cao bao
vé€ hyy = 0.3m,
% Chiéu cao phan chira bun ling chon bang hy=0.5m.

trong do
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hs. chiéu cao phéan chira bun
D: dudng kinh bé ling dimg, D = 9.8 (m)
d,: dudng kinh day phan chtra bun, d, = 0.5(m)
a : goc nghiéng day bé lang so v4i phuong ngang, @ =50°(theo diéu 5.9.c Sach 20 TCN
51 —84)
Chiéu cao tong cong cua bé ling:
Hi=H +h, +h,,=3.5+0.5+03 =43 (m)
Chiéu cao 6ng trung tim: h = 60%h,= 0.6 x 3.5 =2.1 (m).

Dién tich phan phan phéi trung tam: f = =3.02(m")

md® _ mx(1.96)
4 4

Kiém tra thoi gian luu ciia bé lang I
3 \ ’ JT JT
- Thé tich phan lang: V, = ZX(D2 -d*)xH, = Z><(9.82 -1.96*)x3.5=253(m")

VL
©+0,)

- Thoi gian luu nude: 7=

Trong do:
v Qu": Luu lwgng nude thai trung binh gid.
v Qu: luu luong tudn hoan vé Aerotank, Q, = 1200 ( m*/ngdy) = 50 ( m*/h).

253

t=——=2.5(gid
(25+75) > (810) > 2h.
Thé tich phan chira bun: V, = (A, x hy )/2= 150 x 5.5 = 412.5 (m?°).

V.,
) f =—b
Thoi gian luvu git bun trong bé:  * (Q, +0,)

Trong do:
v" Qu: luu lugng bun tuan hoan, Q= 75 ( m¥/h.)
v Q,: luu lugng bun du, Q,, = 31.2( m*/ngay) = 1.3 (m’/h.)
150
¢ =—-"--=196
* (1.3+75) (h)

0+0,) _ (3000 +1800)
XD 7TX9.8

Tai trong mang tran: Lg = =156 (m’/m.ngay.
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Gi4 tri ndy nam trong khoang cho phép Ls< 500 m*/m.ngay
Mang thu nudc dit theo chu vi bé sat thanh dimg:  Dune = D = 9.8 (m)
Chiéu dai mang thu nudc: L = TXD,, = 77%9.8=30.77(m)
Tai trong thu nudc trén 1m chiéu dai cia mang:

ar= Q/L = 3000/30.77=97.49 (m*/m.ngay)

> Tinh bom bun tuin hoan cho bé Aerotank
Luu lugng bom: Qg = 0.02 m’*/s
Cot ap cia bom: H=8m

0,PgH  0,02x1000%9,81x8
10000 1000x%0,8

Cong suat bom: N = = 1.96(kW)

N : hiéu suat chung ctia bom tir 0.72 — 0.93, chon n= 0.8

Chon 2 bom c6 cong suit 2.5 HP (1 hoat dong, 1 du phong).

Bang 3.13. Cac thong so thiét ké bé ling 2
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% Nhiém vu:

Nudc thai sau khi qua bé aerotank thi ham luong nito, photpho con rat 16n chinh vi

vay ta st dung thém ho thuc vat véi cac loai thuc vat nhu luc binh, béo tay...nudc thai

STT | Thong sb Pon vi Kich thuéc

1 S6 lugng don nguyén 2

2 Chiéu cao tong cong bé m 9.3

3 Puong kinh bé m 9.8

4 Thé tich bé m’ 1395

5 Thé tich phan ling m’ 213

6 Thé tich phan chtra bun m’ 413

7 Chiéu cao cong tc m 3.5

8 Puong kinh 6ng trung tim | m 1.96

9 Chiéu cao 6ng trung tim m 2.1
Dién tich bé mat lang (theo

10 ., m’ 150
tai trong chat ran)

3.2.8. Ho Thuc Vit

sau khi ra khoi bé ham luong nito va photpho s& dat tiéu chuan loai B.
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% Tinh toan:
Chon thoi gian luu 13 1 ngay: V = Ox7=3000x1=3000(m")

Chiéu cao bé chon H = 0,9m

Chiéu dai bé chon L = 83m

Chiéu rong bé B =40 m

Vay thé tich thyc ciia bé 1a: Vi = 83 x 40 x 0,9= 2988 (m°).
Kich thudc bé 1a: L x B x H=83m x 40m x 0,9m

Bang 3.14. Cac thong so thiét ké hd thuc vat

STT Thong so thiét bi Pon vi Kich thudc
1 Chiéu cao m 0,9
2 Chiéu dai m 83
3 Chiéu rong m 40
4 Thé tich cta bé m’ 2988
5 Thot gian luu nude ngay 1
3.2.9. Bé nén bun

+ Nhiém vu:
Tach b6t nude do mot phan bun hoat tinh tir bé lang 2, bé UASB dua vao, 1am giam

so bd do am cua bun, tao di€u kién thuan loi cho cac qua trinh xtr 1y bun ¢ phan tiép theo.
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R/

% Tinh toan:
Chon loai bé nén bun ding, bun tur bé léng dot 2, bé UASB va léng 1 dugc dua dén
bé nén bun nham 1am giam d6 4m xudng con khoang 96 — 97%.
% Thong so thiét ké bé nén bun dirng:
- Luong bun dua dén bé nén bun: Q = 31.2 + 2.1 + 13.69 = 47 (m*/ngay) = 2 (m*/h).
- Van tbc lang: v = 0.1 m/s.
- Van tdc bun trong dng trung tim: v, =20 mm/s.
- Thoi gian lang bun: t, = 8h.

. . ol 47 %1000 5
_ A gr ~ 5 X/ Ve 4 o= Zbun — =5.44(m
Dién tich hiru ich ctia bé nén bun: 4 v, 24x3600%0.1 (m”).

_ 0, 47x1000

=0.03(m")
24x3600%20

- Dién tich Ong trung tAm ctia bé nén bun: 4,

73

- Dién tich téng cong cua bé: A = A, + A, = 5.44 + 0.03 = 5.47 (m?).

=2.6(m)

: 4xA4 _ [4x5.4
-Du(‘)’ngkinhbénénbfm:DZ\/ X :\/ X547

m m
- Chiéu cao phan lang cta bé nén bun:
1 =ve X t. x 3600 =0.0001 x 8 x 3600 =2.88 (m.) =2.9m

- Chiéu cao phan ling voi goc nghiéng 45°, dudng kinh D = 2.6m va duong kinh cua dinh

, D 1_26 1
, A 1 . Dh:_—_:—_—zo.g
daybéla I m: 2T 5 T T s (m)

- Chiéu cao phan bun hoat tinh d4 nén bun:

hs=hs —ho—ha=0.8-0.3 - 0.3 =0.2 (m)

Trong do:
v hy: khoang cach tir ddy dng loe dén tdm dng chén, hy = 0.3m
v hy: chiéu cao 16p trung hoa, hy = 0.3m
- Chiéu cao tong cong cta bé nén bun:
Hr=h;+h,+h; =29+0.8+0.4=4.1 (m).

Trong d6: h; 1a khoang cach tir mue nudc trong bé dén thanh bé, h; = 0.4 m.
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- Puong kinh ong trung tim: d = 20% Hr = 0.2 x 4.1= 0.82(m)

- Puodng kinh phan loe cta 6ng trung tim: d; = 1.35d = 1.35 x 0.82 = 1.11 (m).
- Puong kinh tdm chan: deg. = 1.3d, = 1.3 x 1.11 = 1,44 (m).

Nuéc tach ra tir bé nén bun duoc din lai bé diéu hoa dé tiép tuc xu ly.

Luong bun thu duoc sau khi qua bé nén:

><100—99.2 :47><100_99'2

=94 (m’/ne
100-96 100-96 (m’/ngay).

Q = qbun

Bang 3.15. Cac thong so thiét ké bé nén bun

STT | Thong so Pon vi Gia tri
1 Thé tich ctia bé m’ 22

2 Puong kinh bé m 2.6

3 Chiéu cao tong cong m 4.1

4 Puong kinh 6ng trung tAm | m 0.82

3.2.10.TINH TOAN LUQNG HOA CHAT
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Tinh liéu lugng hoa chat
& cong trinh nay ta st dung NaOH 20% dé dwa pH tir 4.5 1én 6.5
Vay luong héa chét st dung la:

M= KXxM ,,0n XO%1000 _ 0.00001x40x125x1000
C%xd %10 20x1.53x10

=0.16(/ h)

Chon th o1 giam luu 1a: 15 ngay
Thé tich bé 1a: 0.16x24x15 = 57.6 lit
Chon hai bom cham NaOH ( mot hoat dong, mot du phong) dac tinh bom la: Q= 0.161/h,.

CHUONG 4: KHAI TOAN CONG TRINH
4.1. MO TA CONG TRINH

4.1.1. Song chin rac

+ Nhiém vu: Loai bd cac tap chét tho c6 kich thude 16n.
+ Kich thudce: rong x day =b x d = 16mm x 8mm.

+ Khe h¢ gitra cac thanh w = 13mm.

+ Vat liéu: sit tron, son chéng gi.

4.1.2. Bé tuyén ndi

+ Nhiém vu: lugng tinh bot nhe hon nudce

+ Thé tich: V = 500 m’.
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+ Kich thuéc: L x Bx H=14m x 9m x 4m.
+ Vat liéu: BTCT day 300mm, chéng thAm mat trong.

4.1.3. Bé Iing cat ngang

+ Nhiém vu: Loai bo cat va nhitng manh vun v6 co khé phan huy trong nudce thai.
+ Thé tich:V = 2.08 m’

+ Kich thudéec: Lx Bx H=4.2m x 0.5m x Im.

+ Vat li¢u: BTCT day 300mm, chéng thAm mat trong

4.1.4. Bé axit

+ Nhiém vu: khir ham lwgng CN” va chuyén hoa cac chat khé phan huy thanh cac hop
chat don gian dé phén 1y sinh hoc

+ Kich thuée: LxBxH=35x29x6

+ Thé tich: V = 6000m”.

+ Vat li¢u: BTCT day 300mm, chéng thAm mat trong.

4.1.5. B¢ UASB

+ Nhiém vu: phan hity cic chét hitu co trong nude thai bang vi sinh vat yém khi.
+ The tich bé: V= 929 m’.

+ S6 don nguyén: 2

+ Kich thuéc mdi don nguyén: L x B x H=8.8m x 8.8m x 6m.

+ Vat li¢u: BTCT day 300mm, chéng thAdm mat trong.

4.1.6. Bé Aerotank

+ Nhiém vu: phan hity cic chét hitu co bang qua trinh bun hoat tinh.

+ Thé tich bé: V.= 750 m’.

+ S6 luwong: 2 don nguyén.

+ Kich thuéc mdi don nguyén: L x B x H=12m x 9m x4m.

+ Vat li¢u: BTCT day 300mm, chéng thadm mat trong.

4.1.7. Bé ling 2 (ling ly tam)

+ Nhiém vu: ling hdn hop bun nudc tir bé Aerotank dan qua

+ Kich thuée bé: D x H=9.8m x 9.3m.

+ S6 don nguyén: 2
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+ Thé tich bé: 1395 m’

+ Vat liéu: BTCT day 300mm, chéng thAm mit trong.

4.1.8. HO sinh vt

+ Nhiém vu: khtr triét dé cac chat hitu co nhu 13 nito, photpho con sot lai sau cong trinh
xtr 1y sinh hoc
+ Thé tich: V = 6000 (m?).
+ Kich thuéc: Lx Bx H= 40m x 15m x 10m.
4.1.9. Bé nén bun
+ Nhiém vu: Nén bun dé lam giam dé 4m trude khi qua san phoi bun.
+ Thé tich: V =22 m’.
+ Kich thude: D x H=2.6m x 4.1m
+ Vat liéu: BTCT day 300mm, chéng thAm mat trong.
4.2. TINH TOAN GIA THANH
4.2.1. Co sé tinh toan
Chi phi xay dung cho toan bd hé théng xir Iy dugc chia 1am 3 hang muc chinh:
v" Chi phi xay dung cac hang muyc cong trinh.
v Chi phi cung cap, lap dat va van hanh may moc thiét bi.

v Chi phi héa chit va ning luong.
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. | THANH
A P DON GIA .
TEN THIET BI SL bPVT (VND/m) TIEN
m
: (VND)
1 SONG CHAN
i 01 Cai 1.000.000 1.000.000
RAC
2 BE NEN BUN
Bom nudc tir bé
nén bun sang bé | 02 Cai 4.500.000 9.000.000
axﬂit hoa
; BE AXIT HOA
Bom nudc tir bé
, 02 HT 4.500.000 9.000.000
axit sang bé UASB
4 BE UASB
4.1 Hé théng thukhi | 01 HT
4.2 Hé théng thu nuéc | 01 HT 32.000.000
43 Php kién 01 HT
5 BE AEROTANK
Dia phan phbi khi
5.1 Rotobubble 120 bia 35.000 4.200.000
diffuser
52 Méy théi khi 02 May | 30.000.000 | 60.000.000
6 BE LANG 11
Mang thu nudc
6.1 rang cua thép | 02 Mang | 8.000.000 16.000.000
khong gi
Bom bun tuan hoan
6.2 , 02 Bom  8.000.000 16.000.000
lai bé aerotank
Bom bun qua bé
6.3 02 Bom  8.000.000 16.000.000
nén bun
Bom dinh lugng
7 02 Bom | 4.500.000 9.000.000
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4.2.2. Chi phi xay dung
Bang 4.1. Chi phi xay dung cac hang muc cong trinh

. DPON . X
HANG MUC | THE ) THANH TIEN
STT | | . ) PVT GIA
CONG TRINH TICH (VND)
(VND/m?)
1 BE LANG CAT 2.6 m’ 1 500 000 | 3.900.000
2 BE TUYEN NOI | 72 m? 1 500 000 | 108.000.000
3 BE UASB 114 m’ 1 500 000 | 171.000.000
4 BE AEROTANK | 234 m’ 1 500 000 | 351.000.000
5 BE LANG II 143 m’ 1 500 000 | 214.500.000
6 BE AXIT 516 m? 1 500 000 | 774.000.000
7 BE NEN BUN 5 m’ 1 500 000 | 7.500.000
TONG S, 1.629.900.000

Phi may méc thiét bi

Bang 4.2. Chi phi cic may méc thiét bi

To6ng chi phi dau tu cac hang muc cong trinh la:
S=S;+S,=1.629.900.000 + 167.900.000 = 1.797.800.000 (VND)
Chi phi ndy dugc khiu hao trong 10 nim.
Vay chi phi khau hao trong 1 nam la:

_1.797.800.000
Skhauhau - 15

=119.853.333 (VND)

4.2.4. Chi phi quan 1y va van hanh

4.2.4.1. Chi phi nhan cong

Luong cong nhan: 2 ngudi x 1.500.000(d6ng/thang) x 12 thang = 36.000.000
(ddng/nam).

Luong can bo: 1 nguoi = 2.000.000(dong/thang) x 12 thang = 24.000.000 (d6ng/nam).
Tong luong nhan cong 1a: 36.000.000 + 24.000.000 = 60.000.000 (ddng/nam).

4.2.4.2. Chi phi dién ning
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Dién nang tiéu thu trong mot ndm dugc tinh theo cong thirc:

_2,72xQxH _2,72x3000%365%10
i 0,85

E =35.040.000(W) = 35.040(kW)

Trong do:
v" Q: Iuu lvong nude bom trong mot ndm
v' H: chiéu cao trung binh cua nudc dugec bom, H= 10m
v H : hé s6 hitu ich ctia bom. chon H =0.85
Chi phi cho mot IKWh dién = 1.500 dong.
Vay tong chi phi dién ning trong mot nim 1a:

23.360 x 1.500 = 35.040.000 (ddng/ndm).

4.2.4.3. Chi phi héa chat

Bang 4.3. Bang du toan hoa chat sir dung trong mot ngay

HOA CHAT | THE DPON GIA | THANH TIEN
STT | . ) PVT

SUDUNG | TiCH (VND) (VND)
1 NaOH 20% | 3.84 lit 20.000 76.800

Vay chi phi hoa chét trong 1 nam 1a: 76.800 x 365 = 28.032.000 (VND)
Tong chi phi quan 1y va van hanh trong 1 nam:
60.000.000+ 28.032.000 + 35.040.000 = 123.072.000 (d6ng/nim).
4.3. GIA THANH 1M* NUOC THAI
- Tong chi phi dau tu: S, = 1.917.653.333+ 132.072.000 =2.040.725.333 (VND).
- Lai suat ngan hang: i = 0.5%.
- Tong vén dau tu 13: So; = (1 + 0.005) x 2.040.725.333 = 2.050.928.960 (VND).

S, _2.050.928.960
0x365  3000%365

Gia thanh Im’ nuéc thaila: 7= =1700(VND)

Vay gia thanh xir Iy mot m® nude thai 1 2.100ddng.
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Tai Liéu Tham Khao
¢ NGUYEN XUAN HOAN, TRAN THI NGOC DIEU-KY THUAT XU LY NUOC
CAP VA NUOC THAI
e HOANG HUE- XU LY NUOC THAI- NXB XAY DUNG, NAM

¢  HOANG VAN HUE- THOAT NUOC VA XU LY NUOC THAI CONG NGIEP-VIEN
MOI TRUONG VA TAI NGUYEN, NAM 2002

e TRINH XUAN LAI — TINH TOAN THIET KE CAC CONG TRINH XU LY
NUOC THAI - NXB XAY DUNG
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~ « LUONG BUC PHAM, CONG NGHE XU LY NUOC THAI BANG BIEN
PHAP SINH HOC, NXB GIAO DUC, NAM 2002.
« LAM MINH TRIET - XU LY NUGC THAI PO THI & CONG NGHIEP- NXB.
PHQG.TPHCM.
« TIEU CHUAN XAY DUNG TCXD — 51 — 84, THOAT NUOC MANG
LUOI BEN NGOAI VA CONG TRINH, VIEN MOI TRUONG VA TAI
NGUYEN, BAI HOC QUOC GIA TP. HCM.
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