Khoa luan tot nghiép Truong PHDL Hai Phong

LOI MO PAU
Viét Nam 12 mot nude néng nghiép voi khoang 70% sd dan song & ving
néng thon. San xuit néng nghiép dong vai trd rit quan trong trong nén kinh té-
x3d hoi nudc ta. Nhimg ndm qua, nganh chin nudi phat trién khd manh vé ca sb
luong 1an quy mé. Tuy nhién, viéc chan nudi nho 1é trong néng ho, thiéu quy
hoach, nhit 1a cac ving dan cu déng duc dd gy ra 6 nhiém méi trudng ngay
cang tram trong. O nhiém moi truong do chian nudi gy nén chu yéu tir cac
nguén chat thai ran, chat thai long, bui, tiéng on, xac gia suc, gia cam chét chon
lap, tiéu huy khong dtng k¥ thuat. Ngudén nudc thai chin nudi 1a mot ngudn
nuéc thai co chira nhiéu hop chat hiru co, virus, vi tring, tring giun sén...
Ngudn nude nay cd nguy co gy 6 nhiém cac tang nudc mit, nudc ngam va trd
thanh nguyén nhan truc tiép phat sinh dich bénh cho dan gia stc. Béng thoi nd
c6 thé 1ay lan mot sé bénh cho con ngudi va anh huong dén méi truong xung
quanh vi nudc thai chan nudi con chtra nhiéu mam bénh nhu: Samonella,
Leptospira, Clostridium tetani,...néu khong xir Iy kip thoi. Bén canh d6 con co
nhiéu loai khi dugc tao ra boi hoat dong cua vi sinh vat nhu NH3, CO2, CH4,
H2S, . . .Céc loai khi nay c6 thé gy nhiém doc khong khi va ngudén nudc ngam
anh huong dén doi song con ngudi va hé sinh thai. Chinh vi vay ma viéc thiét ké
hé théng xu ly nudc thai cho cac trai chan nuoi heo 1a mét hoat dong hét strc can
thiét.
Truée thue t& d6 em di tim hiéu va thuc hién dé tai “nghién ciru, tinh toan

hé thong xir Iy nude thai cho trang trai chin nudi”.
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CHUONG 1: TONG QUAN
1.1 Hién trang 6 nhiém méi truomg do chiin nudi heo & nwée ta

Hién nay trén ca nudc ta da xay dung nhiéu mé hinh chan trai chin nudi heo
v6i quy mo 16n, chu yéu phan bé tai 5 ving trong diém 13 Moc Chéau (Son La),
Ha Noi va cac vung phu can, khu vuc TP HO Chi Minh va cac tinh xung quanh,
Lam Dong va mot sé tinh duyén hai mién Trung. Tinh dén nim 2002 dan heo
trén ca nude d3 1én dén 23,20 triéu con. Va trung binh modi nidm nudc thai do
nganh chin nudi heo sinh ra khoang 20 — 24 triéu m®. Véi lugng nude thai lon
nhu thé ma khong dugc xur Iy s& gy 6 nhiém méi truong nghiém trong. Téc
dong truc tiép dén stc khoe ctia con ngudi ciing nhu clia vat nudi.

1.2 Thanh phan, tinh chit ciia nwéc thai chin nudi heo

Nudc thai chan nudi 1a mot trong nhiing loai nudc thai rat dic trung, c6 kha
nang gay 0 nhiém moi truong cao béng ham lugng chét hitu co, cin lo lung, N,
P va sinh vat gay bénh. N6 nhat thiét phai duoc xtr Iy trude khi thai ra ngoai moi
truong. Lya chon mdt quy trinh xur Iy nude thai cho mdt co s& chan nudi phu
thudc rat nhiéu vao thanh phan tinh chit nudc thai, bao gom:

1.2.1 Céc chit hivu co va vé co

Nhiing chit hitu co chua duge gia slc déng hoa, hép thu s& dugc bai tiét ra
ngoai theo phan, nudc tiéu cing cic san pham trao doi chat khac. Thirc n du
thira ciing 1a mot ngudn 6 nhiém hiru co.

Trong nudc thai chian nudi, hop chat hitu co chiém 70-80% gdm protit, acid
amin, chit béo, hidratcarbon va cac dan xuit cua chuing. Hau hét cac chat hitu co
dé phan huy, giau Nito, photpho. Cac chat vo co chiém 20-30% gom cat, dat,
mubi, ure, ammonium, mudi chlorua, SO42',. ..

Céc hop chat hoa hoc trong phan va nudc thai d& dang bi phan huy. Tuy diéu
kién hiém khi hay ki khi ma qua trinh phan huy tao thanh céc san pham khac
nhau nhu acid amin, acid béo, aldehide, CO,, H,O, NH;, H,S. Néu qua trinh
phan huy c6 mat O, san phém tao thanh s¢€ 1a CO,, H,0O, NO, NO3. Con néu qua
trinh phéan hity dién ra trong diéu kién thiéu khi thi tao thanh cac san pham CH,

N, NHs, H,S, Indol, Scatol,...Céc chit khi sinh ra trong qud trinh phan huy ki
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khi va thiéu khi nhu NHj, H,S,...gdy mui hoi thdi trong khu vuc nudi va anh
hudng xau dén méi truong khong khi.
1.2.2 Nito va Photpho

Kha niang hap thu Nito va Photpho ctia cac loai gia suc, gia cam rat kém, nén
khi an thirc dn c6 chira Nito va Photpho thi chung s& bai tiét ra ngoai theo phan
va nude tiéu. Trong nudce thai chin nudi heo thuong chira ham lwong N va P rat
cao. Ham luong N-téng trong nudc thai chin nudi 571 — 1026 mg/L, Photpho tir
39 — 94 mg/L. Theo Jongbloed va Lenis, dbi voi heo trudng thanh khi dn vao
100g Nito thi 30g duoc giit lai co thé, 50g bai tiét ra ngoai theo nudc tiéu dudi
dang ure con 20g & dang phan Nito vi sinh khé phan hiy va an toan cho moi
truong.

Nito bai tiét ra ngoai theo nudc tiéu va phan dudi dang ure, sau d6 ure nhanh
chong chuyén hoa thanh NHj; theo phuong trinh sau day:

(NH,),CO + H,O0 — NH; + OH + CO, <> NH3?1 + CO; + H,0

(Enzyme ureara)

Khi nudc tiéu va phan bai tiét ra ngoai, vi sinh vat s& tiét ra enzime ureaza
chuyén hoa ure thanh NHz;, NH; phat tdn vao khong khi gy mli hdi hoic
khuéch tan vao nudc giy 6 nhiém nuée.

Néng do NHj trong nudc thai phu thude vao:
e Luong ure trong nudc tiéu.
e pH cta nuéc thai: khi pH ting, NH," s& chuyén thanh NH;. Nguoc lai
khi pH giam, NH; chuyén thanh NH,".
NH; + H,O <> NH;" + OH~
e Diéu kién luu trit nudc thai

Ham lugng N-NHj; trong nudce thai sau khi ra biogas khé 16n khoang 304 —

471mg/l, chiém 75 — 85% N tong.

Nudc thai chan nudi chtra lugng 16n N, P. Pay 1a nguyén nhan c6 thé gay hién
tugng phi dudng cho cac ngudn nude tiép nhan, anh huéng xau dén chat luong

ngudn nudc va cac sinh vat song trong nudc.
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1.2.3 Vi sinh vdt gdy bénh

Nudc thai chan nudi chira nhiéu loai vi tring, virus va trimg 4u tring giun san
gy bénh. Do d6 loai nuée thai ndy cd nguy co tré thanh nguyén nhén truc tiép
phat sinh dich bénh cho dan gia stc, gia cAm dong thoi lay lan mot s6 bénh cho
ngudi néu khong duge xir 1y

Theo nghién ctru ctia Nanxera ddi voi nude thai chin nudi: vi tring gdy bénh
dong dau (Erisipelothris insidiosa) ¢ thé ton tai 92 ngay, Brucella 74 — 108
ngay, Samolnella tr 6 — 7 thang, Leptospira 5 — 6 thang, Microbacteria
tuberculosis 75 — 150 ngay, virus nd mdm long mong (FMD) séng trong nudc
thai 100 — 120 ngay..., cac loai vi trung c6 nha bao nhu: Bacillus tetani 3 — 4
nam. Trimg giun san nhiéu trong nudc thai chan nudi v4i nhiéu loai dién hinh
nhu: Fasciolahepatica, Fasciola gigantica, Fasciolosis buski, Ascaris suum,
Oesophagostomum sp, Trichocephalus dentatus...cé thé phat trién dén giai doan
gdy nhiém sau 6 — 28 ngay va ton tai 5 — 6 thang.

Theo A.Kigirop, c&c loai vi trung gay bénh nhu: Samonella, E.coli va nha bao
Bacillus anthrasis c6 thé xam nhap theo mach nudc nham. Samonella co thé
tham sau xudng 16p dat bé mat 30-40 cm, & nhitng noi thudng xuyén tiép nhan
nuéc thai. Trang giun san, vi tring c6 thé lan truyén di rat xa va nhanh khi bi
nhiém vao nudc mit gy dich bénh cho nguoi va gia suc.

Nghién ctru ctia Bonde cho thiy: da sd cac vi sinh vét gay bénh khong phat
trién 1au dai trong nudc thai, so luong ciia chiing giam nhanh trong nhiing ngay
dau sau d6 cham dan. Cac loai vi trung tdn tai 1au trong nudc & vung nhiét déi
Samonella typhi va Samonella paratyphi, E.coli, Shigella, Vibrio comma gay
dich ta.

Ngoai ra, G.Rheinnhinmer con phén lap dugc nhiéu lodi nAm gay bénh.

Déi véi vi khuan va virus duong rudt thi thoi gian song sét trong nude thai
cang lau thi s6 lugng cé thé cta ching cang nho va nguoc lai.

Hé vi sinh vat trong nuéc thai chin nuéi rat phuc tap trong d6 chu yéu 13 vi
khuan giy thdi co 3-16 triéu té bao/ml, vi khuan phan hay duong md, E.coli

10.10* — 10.10" té bao/ml, vi khuan luu huynh, vi khuan nitrat hoa. Hé vi sinh
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vt ndy c6 anh huong 16n dén tinh chat va kha nang ty 1am sach cta ngudn
nuoc.
1.3 Cac phuwong phap xir Iy nwéce thai chin nuoi heo

Viéc xtr Iy nude thai chan nudi heo nham giam ndng do cac chat 6 nhiém
trong nudc thai dén mot ndng do cho phép c6 thé xa vao ngudn tiép nhan. Viée
lya chon phuong phap lam sach va Iua chon quy trinh xur Iy nudc phu thudc vao
cac yéu t6 nhu :

> Cac yéu cau vé cong nghé va vé sinh nudc.
» Luu luong nudc thai.
» Céac diéu kién cta trai chan nudi.
» Hiéu qua xu ly.
Pbi v6i nude thai chin nudi, co thé ap dung cac phuong phap sau :
» Phuong phap co hoc.
» Phuong phap hoa ly.
» Phuong phép sinh hoc.

Trong cac phuong phdp trén ta chon xtr ly sinh hoc 1a phuong phdp chinh.
Cong trinh xtr Iy sinh hoc thuong duogc dat sau cac cong trinh xtr Iy co hoc, hoa
ly.

1.3.1 Phwong phap xwr ly co hoc

Muc dich 1a tach chét rin, can, phan ra khoi hon hop nudc thai bﬁng cach thu
gom, phan riéng. C6 thé dung song chan rac, bé lang so bd dé loai bo can tho, dé
l'fmg tao diéu kién thuan loi va giam khdi tich cta cac cong trinh xtur 1y tiép theo.
Ngoai ra c¢6 thé dung phuong phap ly tdm hodc loc. Ham lugng cin lo ling
trong nudc thai chin nudi kha 16n (khoang vai ngan mg/L) va dé lang nén co thé
lang so bo trude rdi dwa sang cac cong trinh xtr Iy phia sau.

Sau khi tach, nudc thai dugc dua sang cac cong trinh phia sau, con phan chat
ran duoc dem di G dé 1am phan bon.

1.3.2 Phwong phdp xw ly hoa ly
Nuéc thai chin nudi con chira nhiéu chét hitu co, chat vo co dang hat c6 kich

thudc nho, khé lang, khé co thé tach ra bang cac phwong phap co hoc thong
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thuong vi ton nhiéu thoi gian va hiéu qua khong cao. Ta c6 thé ap dung phuong
phap keo tu dé loai bo ching. Cac chét keo tu thuong sir dung 1a phén nhom,
phén sét, phén bun,... két hop véi polymer trg keo tu dé ting qua trinh keo tu.

Nguyén tic ctia phuong phap nay 1a : cho vao trong nudc thai cac hat keo
mang dién tich trai ddu voi cac hat lo limg c6 trong nude thai (cac hat c6 ngudn
gbc silic va cht hiru co c6 trong nude thai mang dién tich 4m, con cac hat nhom
hidroxid va sét hidroxi duoc dua vao mang dién tich duong). Khi thé dién dong
cua nudc bi phé vo, cac hat mang dién trai dau nay s€ lién két lai thanh céc bong
can c6 kich thude 16n hon va dé lang hon.

Theo nghién ctru cua Truong Thanh Céanh (2001) tai trai chan nudi heo 2/9:
phuong phép keo tu c¢6 thé tach duoc 80 — 90% ham lugng chét lo ling co trong
nudc thai chan nuoi heo.

Ngoai keo tu con loai bo dugc P ton tai & dang PO,* do tao thanh két tua
AlIPO, va FePQ,.

Phuong phéap nay loai bo dugc hau hét cac chét ban co trong nude thai chin
nudi. Tuy nhién chi phi xtr 1y cao. Ap dung phuong phéap nay dé xir Iy nudc thai
chan nudi 1a khong hiéu qua vé mit kinh té.

Ngoai ra, tuyén ndi ciing 1a mot phuong phap dé tach cac hat co6 kha ning
lang kém nhung c6 thé két dinh vao cac bot khi ndi 1én. Tuy nhién chi phi dau
tu, van hanh cho phuong phap nay cao, ciing khong hiéu qua vé mit kinh té ddi
vO1 cac trai chan nuoi.

1.3.3 Phwong phap xr ly sinh hoc

Phuong phap nay dua trén sy hoat dong ctia céc vi sinh vat c6 kha nang phan
huy cac chat hitu co. Cac vi sinh vét sit dung cic chat hitu co va mot sd chat
khoang 1am ngudn dinh dudng va tao nang luong. Tuy theo nhom vi khuan st
dung 13 hiéu khi hay ky khi ma ngudi ta thiét ké cac cong trinh khac nhau. Va
tiy theo kha ning vé tai chinh, dién tich dat ma ngudi ta c6 thé dung ho sinh hoc
hodc xay dung cac bé nhén tao dé xu 1y.
1.3.3.1 Phwong phdp xir Iy hiéu khi

Str dung nhém vi sinh vat hiéu khi, hoat dong trong diéu kién co oxy. Qua
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trinh xtr Iy nuéc thai bang phuong phap hiéu khi gdm 3 giai doan :

Oxy héa cac chét hitu co :

CH,0, + 0, —2™> CO, + H,0 + AH

Téng hop té bao mai :

CH,0, + 0, + NH; —">Té bao vi khuén (CsH,0,N) + CO, + H,0 - AH

Phan hiy ndi bao :

CsH;0,N + 0, —>= 5CO, + 2H,0 + NH; + AH
1.3.3.2 Phuong phap xu ly ky khi

St dung vi sinh vat ky khi, hoat dong trong diéu kién yém khi khong hoic co
luong O, hoa tan trong moi trudng rat thip, dé phan haty cac chat hiru co.

Bdn giai doan xay ra dong thoi trong qua trinh phan huy ky khi :

a. Thay phan : Trong giai doan nay, dudi tac dung cta enzyme do vi khuan
tiét ra, cac phirc chat va cac chat khong tan (nhu polysaccharide, protein, lipid)
chuyén hoa thanh cac phuc chat don gian hon hodc chat hoa tan (nhu dudng, cac
acid amin, acid beo).

b. Acid hoa : Trong giai doan nay, vi khuan 1én men chuyén hoa cc chat hoa
tan thanh chat don gian nhu acid béo dé bay hoi, ruou, acid lactic, methanol,
CO;, Hz, NH3, H,S va sinh khbi méi.

c. Acetic hda : Vi khuan acetic chuyén hoa cic san pham cua giai doan acid
hoa thanh acetat, H,, CO, va sinh khbi méi.

d. Methane hoa : Pay 1a giai doan cudi ciia qua trinh phan huay ky khi. Acid
acetic, H,, CO,, acid formic va methanol chuyén hoa thanh methane, CO, va
sinh khéi mi.

1.3.3.3 Cdc hé théng xir 1y bang phwong phdp sinh hoc

1. Hé tho”'ng tw nhién

a. Ho sinh hoc

Nguoi ta ¢6 thé ung dung cac quy trinh ty nhién trong cic ao, ho dé xu 1y
nuéc thai. Trong cac hd, hoat dong ctia vi sinh vat hiéu khi, ky khi, qua trinh
cong sinh cta vi khuan va tao 1a cac qué trinh sinh hoc chii dao. Cac qua trinh Iy

hoc, hoa hoc bao gém cac hién tugng pha loang, 1§ng, hép phu, két tha, cac phan
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tmg hoa hoc ... cling dién ra tai day. Viéc st dung ao hd dé xir Iy nude thai co
vu diém 12 it tén von dau tu cho qua trinh xay dung, don gian trong van hanh va
bao tri. Tuy nhién, do cac co ché xir 1y dién ra voi toc do tu nhién (cham) do d6
doi hoi dién tich dét rat 1on. HO sinh hoc chi thich hop v6i nude thai cé mic do
6 nhiém thap. Hiéu qua xtr Iy phu thudc sy phat trién cta vi khuan hiéu khi, ky
khi, tuy nghi, cong vo1 sy phat trién cua cac loai vi nam, réu, tdo va mot s loai
dong vat khéac nhau.

Hé ho sinh hoc ¢6 thé phan loai nhu sau:

(1) Ho hiéu khi (Aerobic Pond); (2) Ho tuy nghi (Facultative Pond); (3) Ho
ky khi (Anaerobic Pond); (4) H6 xur 1 bd sung.

(1) HO hiéu khi (Aerobic Pond)

e H) lam thoang tu nhién

Oxy dugc cung cap cho qua trinh oxy hoa chat hitu co chi yéu do su khuéch
tan khong khi qua mat nudce va qua trinh quang hop cua cac thuc vat nude (rong,
ta0,...). Chiéu sau ctia hd phai bé (thuong lay khoang 30-40 cm) dé dam bao cho
diéu kién hiéu khi c6 thé duy tri toi day ho. Trong ho, nudc thai dugc xir Iy boi
qua trinh cong sinh gitta tdo va vi khuén, cac dong vat bac cao hon nhu nguyén
sinh dong vat cling xuét hién trong hd va nhiém vu cua ching la lam sach nudc
thai (an cac vi khuan). Cac nhom vi khuan, tdo hay nguyén sinh dong vat hién
dién trong hd tiy thudc vao cac yéu to nhu luu lwong nap chit hitu co, khudy
tron, pH, dudng chét, anh sang va nhiét do.

Hiéu suat chuyén héa BODs cua hd rat cao, co thé 1én dén 95%. Tuy nhién,
chi c6 BODs dang hoa tan maéi bi loai khoi nuée thai dau vao, va trong nudc thai
dau ra chira nhiéu té bao tao va vi khuin, do d6 néu phan tich tong BODs ¢6 thé
s& 16n hon ca tong BODs cia nudc thai dau vao. Nhiéu théng sb khong thé
khéng ché dugc nén hién nay nguoi ta thuong thiét ké theo luu luong nap dat tir
cac mo hinh thir nghiém. Viéc diéu chinh luu lugng nap phan anh luong oxy cd
thé dat duoc tir quang hop va trao d6i khi qua bé mat tiép xtic nude, khong khi.

Do d¢ sau nho, thoi gian luu nudc dai nén dién tich cua ho 16n. Vi thé hd chi

thich hop khi két hop viée xtr Iy nude thai véi nudi trong thay san cho muc dich
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chan nuoi va cong nghiép.

e Ho lam thoang nhan tao

Ngudn oxy cung cap cho qua trinh sinh hoc tir cac thiét bi nhu bom khi nén
hay may khudy co hoc. Vi dugc tiép khi nhan tao nén chiéu sau ctia hd c6 thé tir
2 - 4,5 m. Stic chtra tiéu chuan khoang 400 kg/(ha.ngay). Thoi gian luu nudc
trong hd 1-3 ngay.

HO hiéu khi 1am thoang nhan tao do cé chiéu sau hd 16n, mat khac viée lam
thoang ciing kho dam bao toan phan vi thé mot phan 16n ciia hd 1am viéc nhu hd
hiéu-ky khi, nghia 1 phan trén hiéu khi, phan duéi ky khi.

(2) Hb tuy nghi ( Facultative Pond )

Viéc xtr Iy nudce thai tbt 1a do hoat dong cua cac vi sinh vat hiéu khi, ky khi va
tiy nghi. Tt trén xudng day hd c¢6 3 khu vuc chinh.

- Khu vyc thir nhat (hay 1a khu vuc hiéu khi) duoc dic trung boi hé cong sinh
giita vi khuan va tao. Nguon oxy duoc cung cip bdi oxy khi troi thong qua qué
trinh trao doi ty nhién qua bé mit ho, va oxy dugc tao ra qua qua trinh quang
hop cta tao. Oxy duoc vi khuan st dung dé phan huy cac chat hitu co tao nén
cac dudng chat va CO,, tao st dung cc san pham nay dé quang hop.

- Khu vuc trung gian (hay 1a khu vuc ky khi khong bat budc) dic trung boi
cac hoat dong ctia cac vi khuan ky khi khong bat budc.

- Khu vyc thtr ba (hay 1a khu vuc ky khi) dac trung béi cac hoat dong cua céac
vi khuén ky khi phan huy cac chat hitu co lang dong dudi day be.

(3) Ho ky khi ( Anaerobic Pond )

Hb ky khi dugc sir dung dé xtr Iy nude thai c6 ham luong chét ran cao. Thong
thuong day 1a mot ao siu (co thé dén 9,1 m) voi cac 6ng din nudce thai dau vao
va dau ra duogc bd tri mot cach hop 1y. Piéu kién ky khi dugc duy tri sudt chiéu
sau cta bé. Viéc 6n dinh nudc thai duge tién hanh thong qua qua trinh két taa,
phan huy ky khi cua vi sinh vat. Hi€u qua khir BODs thuong & muc 70% va co
thé 1én dén 85% khi cac diéu kién moéi trudng dat ti wu.

(4) Ho x1r Iy bo sung

Co thé ap dung sau qua trinh xur 1y sinh hoc (aerotank, bé loc sinh hoc hodc
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sau hd sinh hoc hiéu khi, tuy nghi,...) dé dat chat lugng nudce ra cao hon, déng
thoi thyc hién qua trinh nitrat héa. Do thiéu chat dinh dudng, vi sinh con lai
trong hd nay sébng ¢ giai doan ho hip ndi bao va amoniac chuyén hoa thanh
nitrat. Thoi gian luu nude trong hd niy khoang 18 - 20 ngay. Tai trong thich hop
67 - 200kg BODs/ha.ngay.

b. Canh dong twdi

Dan nudc thai theo hé thong muong dit trén canh dong tudi, dung bom va
6ng phan phéi phun nude thai 1én mat dat. Mot phan nude bdc hoi, phan con lai
tham vao dat dé tao 46 am va cung cAp mot phan chat dinh dudng cho ciy co
sinh truong. Phuong phap nay chi dugc dung han ché ¢ nhiing noi c6 khdi luong
nudc thai nhd, vung dat kho can xa khu dan cu, d6 bdc hoi cao va dat ludn thiéu
do am.

O canh dong tudi khong dugc trong rau xanh va cdy thuc pham vi vi khuan,
virus gay bénh trong nudc thai chua duoc loai b co thé giy tac hai cho sirc
khoe ctia con ngudi sir dung céac loai rau va thyc pham nay.

c. Xa nuée thai vao ao, ho, song Suoi

Nudc thai duoc xa vao nhimg noi van chuyén va chira nudc co san trong tur
nhién dé pha loang chiing va tan dung kha nang ty 1am sach ctia cac nguén. Doi
vl nude thai chan nuoi heo, bién phdp nay thuong khong duge ap dung vi nod
gay mui hoi thdi rat nghiém trong va giét chét cac loai thity sinh vat sbng trong
nudc. Mic di vay ¢ nude ta, phan 10n nude thai chin nudi thuong xa vao cac hé
thong song, hd gan khu vuc chin nudi sau khi xtr 1y bang nhitng bién phap tho
so nhu ham biogas, ho ling, ...

Ngoai cac phuong phap sinh hoc tu nhién trén, nguoi ta con st dung cac
phuong phap ving dat ngap nude (wetland), xtr 1y bang dat (land treatment), ...
Hién nay nguoi ta da ap dung viéc sir dung cac loai thuc vat nudc dé lam tdng
hiéu qua xur ly ty nhién cta cac ao hd, dic biét thich hop v&i nudc thai chan
nuoi.

Thuc vat nudc thude loai thao moc, than mém. Qua trinh quang hop cua cac

loai thuy sinh hoan toan gidong céac thuc vat trén can. Vat chat c6 trong nudc sé
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duoc chuyén qua hé ré ctia thuc vat nudc va di 1én 14. La nhan anh sang mit troi
dé tong hop thanh vat chat hitu co. Cac chat hitu co nay cing véi chat khac xay
dung nén té bao va tao ra sinh khdi. Thue vat chi tiéu thu céc chat vo co hoa tan.
Vi sinh vat s& phan hiy cac hop cht hitu co va chuyén chiing thanh cac chat va
hop chét vo co hoa tan dé thuc vat ¢ thé st dung chiing dé tién hanh trao ddi
chat. Qua trinh v6 co hoa béi VSV va qua trinh hip thu cac chét vo co hoa tan
boi thuc vat nudc tao ra hién tuong giam vat chét co trong nudc. Vi vay nguoi ta

tmg dung thyuc vat nudc dé xir Iy nude thai.

V6 co hoa Quang hop

Céc chat hitu co ac chat vo co hoa tan —Sinh khéi thuc vat

Sinh khoi vi sinh vat

Co 3 loai thuc vat nudce chinh:

- Thuc vat nudc séng chim :

Loai thuc vat nudc nay phat trién dudi mit nudc va chi phat trién dugc &
ngudn nude co du anh sang. Ching gdy nén cac tac hai nhu lam ting d6 duc cta
ngudn nudc, ngan can sy khuéch tan ciia anh sang vao nudc. Do d6 céac loai thuc
vat nudc nay khong hiéu qua trong viéc lam sach nudce thai.

- Thuc vat nudc séng trdi noi ;

Ré cua thuc vat nay khong bam vao dat ma lo lung trén mat nudc, than va la
phat trién trén mat nude. N6 troi ndi trén mat nude theo gié va dong nude. RE
ctia chung tao diéu kién cho vi khuan bam vao dé phan hity nudc thai.

- Thuc vat séng ntra chim nira noi :

Loai thuc vat ndy c6 ré bam vao dat nhung than va 1a phat trién trén mat
nuéc. Loai nay thuong séng & nhimng noi c¢6 ché do thiy triéu 6n dinh.

2. He théng nhan tqo

a. Xt Iy theo phwong phdp hiéu khi

Xtr Iy nudce thai theo phuong phap hiéu khi nhan tao dua trén nhu cau oxy can

cung cip cho vi sinh vét hiéu khi c6 trong nudc thai hoat dong va phat trién. Cac
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vi sinh vat hiéu khi str dung céc chét hiru co, cac ngudn N va P cing véi mot s6
nguyén to vi luong khac 1am ngudn dinh dudng dé xay dung té bao mdi, phat
trién tang sinh khdi. Bén canh d6 qua trinh hd hip ndi bao ciing dién ra song
song, giai phong CO, va nude. Ca hai qua trinh dinh dudng va ho hap cua vi
sinh vat déu can oxy. Dé dap ung nhu ciu oxy hoa tan trong nudc, ngudi ta
thuong st dung hé thdng suc khi bé mit bang cach khudy dao hodc bang hé
thong khi nén.

£ Qua trinh xir 1y hiéu khi véi vi sinh vat sinh truéng dang lo leng (bun hoat
tinh)

Qua trinh nay sir dung bun hoat tinh dang lo limg dé xir 1y cac chat hiru co
hoa tan hodc cac chét hitu co dang lo limg. Sau mot thdi gian thich nghi, cac té
bao vi khuan bat dau ting trudong va phat trién. Cac hat lo ling trong nudc thai
dugc céc té bao vi sinh vat bam 1én va phat trién thanh cac bong cin co hoat tinh
phan huy céc chét hitu co. Cac hat bong cin dan dan 16n 1én do duoc cung cap
oxy va hip thu cac chat hitu co 1am chéat dinh dudng dé sinh truong va phat
trién.

Bun hoat tinh 1a tap hop céac vi sinh vat khac nhau, chu yéu 1a vi khuén, bén
canh d6 con c6 nAm men, nAm mdc, xa khuan, nguyén sinh dong vat, giun,
san,... két thanh dang bong véi trung tdm 13 cac hat lo ling trong nudc. Trong
bun hoat tinh ta thiy c6 loai Zoogelea trong khdi nhay. Chung c6 kha ning sinh
ra mot bao nhay xung quanh té bao, bao nhay nay la mot polymer sinh hoc véi
thanh phan 14 polysaccharide c6 tac dung két cac t& bao vi khuan lai tao thanh
bong.

Mot s6 cong trinh hiéu khi pho bién xay dung trén co so xir 1y sinh hoc bang
bun hoat tinh :

- Bé aeroten thong thuong

Poi hoi ché do dong chay nat (plug-flow), khi d6 chiéu dai bé rat 16n so véi
chiéu rong. Trong bé, nude thai vao co thé phan bd ¢ nhiéu diém theo chiéu dai,
bun hoat tinh tudn hoan dua vao dau bé. Toc do suc khi giam dan theo chiéu dai

bé. Qua trinh phan huy nd1 bao xady ra & cuoi bé.
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- Bé aeroten x40 tron hoan toan

Poi héi chon hinh dang bé, trang thiét bi suc khi thich hop. Thiét bi suc khi co
khi (motour va canh khudy) hodc thiét bi khuéch tan khi thuong duogc st dung.
Bé nay thuong c6 dang tron hodc vudng, ham luong bun hoat tinh va nhu cau
oxy dong nhat trong toan bo thé tich bé.

- Bé acroten mo rong

Han ché lugng bun du sinh ra, khi do tdc do sinh truong thép, san lugng bun
thap va chit luong nudc ra cao hon. Thoi gian luu bun cao hon so voi cac bé
khac (20-30 ngay).

- Muong oxy hoa

La muong din dang vong c6 suc khi dé tao dong chay trong muong co van
tdc du x4o tron bun hoat tinh. Van tdc trong muong thuong dugc thiét ké 1on
hon 3m/s dé tranh lang cin. Muong oxy hoa ¢ thé két hop qua trinh xur Iy N.

- Bé hoat dong gian doan (SBR)

Bé hoat dong gian doan 1a hé thdng xur Iy nudc thai véi bun hoat tinh theo
kiéu 1am ddy va xa can. Qua trinh xdy ra trong bé SBR tuong tu nhu trong bé
bun hoat tinh hoat dong lién tuc, chi c6 diéu tat ca qua trinh xay ra trong cung
mot bé va duoc thuc hién 1an luot theo cac bude: (1) 1am ddy, (2) phan tmg, (3)
lang, (4) xa can, (5) ngung.

+ Qua trinh xir 1y hiéu khi v6i vi sinh vét sinh trudong dang dinh bam

Khi dong nudc thai di qua nhitng 16p vat lidu rin lam gia d&, cac vi sinh vat
s& bam dinh 1én bé mat. Trong sd cac vi sinh vat nay co loai sinh ra céc
polysaccaride c6 tinh chat nhu 1a mot polymer sinh hoc c¢6 kha nang két dinh tao
thanh mang. Mang nay ctr day thém vai sinh khoi cta vi sinh vat dinh bam hay
¢d dinh trén mang. Mang duogc tao thanh tir hang tri¢u dén hang ti té bao vi
khuan, véi mat do vi sinh vat rat cao. Mang c6 kha ning oxy hoa cac hop chat
hitu co, trong do it tiép xic véi co chat va it nhan duogc O, s& chuyén sang phan
hay ky khi, san pham ciia bién ddi ky khi 1a cac acid hitu co, cac alcol,...Cac

chét nay chua kip khuéch tan ra ngoai da bi céac vi sinh vat khac st dung. Két

Sinh vién: Trinh Thi Trang - MT1101 13



Khoa luan tot nghiép Truong PHDL Hai Phong

qué 1 16p sinh khdi ngoai phat trién lién tuc nhung 16p bén trong lai bi phan hity
hép thu cac chét ban lo limg c6 trong nude khi chay qua hodc tiép xuc véi mang.

b. Xu ly theo phwong phap ky khi

% Qua trinh xtr 1y ky khi véi vi sinh vat sinh truong dang lo Iung

- Bé xtr Iy bang 16p bun ky khi véi dong nude di tir dudi 1én (UASB)

Vé cdu trac : B& UASB 1a mot bé xir 1y voi 16p bun dudi day, co hé thong
tach va thu khi, nuéc ra & phia trén. Khi nudc thai dugc phan phdi tir phia dudi
1€n s& di qua 16p bun, cac vi sinh vat ky khi ¢6 mat do cao trong bun s€ phan huy
cac chat hiru co co trong nude thai. Bén trong bé UASB c¢6 cac tim chan c6 kha
nang tach bun bi 16i kéo theo nudc dau ra.

Vé dic diém : Ca ba qud trinh phan hay - lang bun - tach khi dugc lap dat
trong ciing mot cong trinh. Sau khi hoat dong 6n dinh trong bé UASB hinh
thanh loai bun hat c6 mat do vi sinh rat cao, hoat tinh manh va toc do léng vuot
xa so v&i bun hoat tinh hiéu khi dang lo ling.

- Bé phan g yém khi tiép xtic

Hon hop bun va nudc thai duoc khudy tron hoan toan trong bé kin, sau do
dugc dua sang bé lang dé tach riéng bun va nudc. Bun tudn hoan tré lai bé ky
khi, lvgng bun du thai bo thudng rat it do toc d6 sinh trudng cia vi sinh vét kha
cham. Bé phan tmg tiép xuc thyc sy 12 mot bé biogas cai tién vai canh khudy tao
diéu kién cho vi sinh vat tiép xUc v&i cac chat 6 nhidm trong nudc thai.

# Qua trinh xtr 1y ky khi vé6i vi sinh vat sinh truéng dang dinh bam

- Bé loc ky khi

Bé loc ky khi 1a mot bé chira vat liéu tiép xuc dé xir 1y chét hitu co chira nhiéu
cacbon trong nudc thai. Nudc thai dugc din vao bé tir dudi 1én hodc tir trén
xudng, tiép xuc véi 16p vat liéu co cac vi sinh vat ky khi sinh truong va phat
trién.

- Bé phan tmg c6 dong nude di qua 10p can lo ling va loc tiép qua 16p vt liéu

loc ¢6 dinh. La dang két hop giita qua trinh xt 1y ky khi lo limg va dinh bam.
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CHUONG 2: PE XUAT PHUONG AN XU LY NUOC THAI
CHAN NUOI HEO

2.1 Cac nghién ciru trong va ngoai nuwéc vé xir Iy nwée thai chiin nudi heo
2.1.1 Cic nwéc trén thé gigi

O Chau A, cac nude nhu: Trung Quéc, Thai Lan,... 1a nhitng nudc co
nganh chan nudi cong nghiép 16n trong khu vuc nén rat quan tim dén van dé xu
1y nudce thai chan nudi.

Nhiéu nha nghién ctru Trung Qudc di tim ra nhiéu cong nghé xir Iy nude
thai thich hop nhu la:

v' K¥ thuat loc yém khi

v K§ thuat phan hity yém khi hai giai doan

v' Bé Biogas tu hoai

Hién nay ¢ Trung Qudc cac bé Biogas tu hoai d3 sir dung rong rai nhu
phan phu trg cho cac hé théng xir 1y trung tim. Bé Biogas 1a mot phan khong thé
thiéu trong cac ho gia dinh chin nudi heo vira va nho & cac ving nong thon, no
vira xtr Iy duoc nude thai va giam mui hoi thdi ma con tao ra ning luong dé sir
dung.

Trong linh vuc nghién ctru xur 1y nudce thai chan nuoi heo tai Thai Lan thi
truong dai hoc Chiang Mai di c6 nhiéu dong gop rat 16n.

- HYPHI (hé thong xtr 1y téc do cao két hop vai hé thong chay nut): hé théng
HYPHI gom c6 thung ling, bé chay nit va bé UASB. Phan heo duoc tach lam 2
duong, duong tht nhit 1a chat 16ng c6 it chat ran tong sd, con duong thtr hai 1a
phan chat ran voi nong do chat ran tong sb cao, k¥ thuat nay da duoc xdy dung
cho céc trai heo trung binh va 16n.

O Nga cic nha nghién ctru cling nghién ctru xit Iy nudc thai phan heo,
phan bo dudi cac diéu kién ua lanh va wa nong trong diéu kién khi hau & Nga.

Mot sb tac gia Uc cho ring chién luge giai quyét van dé xur 1y nudc thai
chan nudi heo 1a sir dung k¥ thuat SBR (sequencing batch reactor). O Y ddi voi
cac loai nudc thai giau Nito va Phospho nhu nudc thai chdn nudi heo thi cac

phuong phap xir 1y thong thuong khong thé dat duoc céc tiéu chuan cho phép vé
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ham luong vé Nito va Phospho trong nudc ra sau xur Iy. Cong nghé xur Iy nude
thai chin nudi gidu chat hitu co & Y dua ra 1a SBR c6 thé giam trén 97% ndng
do COD, Nito, Phospho.

Nhan xét chung vé cong nghé xtr 1y nudc thai gidu chét hiru co sinh hoc
trén thé gidi 1a 4p dung tong thé va ddng bd cac thanh tyu k¥ thuat 1én men yém
khi, 1én men hiéu khi va 1én men thiéu khi, nham dap tng cc yéu cau kinh té xa
hoi va bao vé mdi trudng. Trén co s& d6 co thé dé xuat ra nhiing giai phap k¥
thuat phu hop véi timg diéu kién san xuét cy thé. So dd khai quat sau day 1a co

sO lua chon mo hinh xr 1y thich hop.

Nuoc |
thai vao Phanhay | [AEROTANK
> yeé i toc - .
i gg?hlggl 0¢1) | Loc hiéukhi |,
]hB\é diéu > UASB > RBC > Bé léng+NlIO’C ra
0a i
Thap loc || | | Loc hicukhi
i —» yém khi ™ va thiéu khi ™
Phén hf}y . ) ‘
Bun, cin yém khi tiép HO thyc vat Bun
—» XUC J Ly thuysinh | »

T T

Muc | Xuly yémkhi Xt 1y hiéu khi
tidu két 1)90%BOD — 1) N, P, K va cac loai

qua Biogas yéu to gy doc
cha 12 99% mam bénh2) Tiep tuc giam COD
véu bi diét va BOD

3)N,P,K con nguyén

Hinh 2.1: So d6 tong quat xtr Iy nude thai giau chat hiru co sinh hoc
2.1.2 O Viét Nam

O Viét Nam, nudc thai chin nudi heo duoc coi 1a mot trong nhitng ngudn
nudce thai gdy 6 nhiém nghiém trong. Viéc mé rong cac khu dan cu xung quanh

cac xi nghiép chin nudi heo néu khong duoc giai quyét thoa dang s& giy ra o
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nhiém moi trudng anh hudng dén sirc khoe cong dong va gy ra nhitng van dé
mang tinh chat xa hoi phirc tap.

Nhiéu nguyén ctu trong linh vuc xir Iy nudc thai chin nudi heo dang
duogc hét sttc quan tdm vi muc tiéu giai quyét van dé 6 nhim méi trudng, dong
thoi voi viée tao ra ning luong méi. Cac nghién ctru vé xir Iy nudc thai chin
nudi heo & Viét Nam dang tap trung vao hai hudng chinh, hudng thr nhét 1a sir
dung céc thiét bi yém khi téc d6 thap nhu bé 1én mem tao khi Biogas kiéu Trung
Quéc, An d6, Viét Nam, hodc dung cac tai PE. Phuong hudng thi nhit nham
muc dich xay dung k¥ thuat xtr Iy yém khi nuéc thai chin nudi heo trong cac hod
gia dinh chin nudi heo véi s6 dau heo khong nhiéu. Huéng thtr hai 1a xdy dung
quy trinh cong nghé va thiét bi twong dbi hoan chinh, dong bo nham ap dung
trong cac xi nghiép chin nudi mang tinh chat cong nghiép. Trong cac nghién
ctru vé quy trinh cong nghé xtr Iy nuée thai chin nudi heo cong nghiép di dua ra
mot s6 kién nghi sau:

Cong nghé xtr Iy nude thai chan nudi cong nghiép co thé tién hanh nhu sau:
(1) xir 1y co hoc: lang 1; (2) xtr Iy sinh hoc: bat dau bang sinh hoc ki khi UASB,
tiép theo 1a sinh hoc hiéu khi (Aerotank hodc hd sinh hoc); (3) khur trang trudce
khi thai ra ngoai moi trudng.

Nhin chung nhiing nghién ctru cia chung ta da di ding hudng, tiép can
dugc cong nghé thé giéi dang quan tim nhiéu. Tuy nhién sé luong nghién ciru
va chat luong cac nghién clru cua ching ta con can dugce ning cao hon, nhim
nhanh chéng duogc ap dung trong thuc té san xuit.

2.2 Co s6 lya chon phwong an xir ly nwée thai

Pé xac dinh duoc ddy chuyén céng nghé xir Iy can phai phan tich duge cac chi
tiéu gay 6 nhiém, cong viéc nay co tinh chit rat quan trong vi ndé quyét dinh day
chuyén cong nghé va hiéu suat ctia qua trinh xir Iy nudc thai.

Luong nudc thai chin nudi chu yéu 14 tir cong doan tam cho heo va rira chudng,
vi vdy ma thanh phan cta nuéc thai chu yéu 13 ciia phan va nude tiéu. Do 1a ly

do ma ham luong BOD, Nito tong va photpho tong trong nudc thai cao. Cong
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viéc loai bé Nito va photpho trong nudc 1a rat khé, thudng duoc xir 1y bang

phuong phép sinh hoc.

Bang 2.1 Thanh phan miede thdi chan nudi heo

Théng s6 Néng 46 Nong CT@ tinh bon vi QCVN 24-2009
toan cotB
pH 7,23-8,07 7,5 5,5-9
BOD; 1664 — 3268 2500 mg/L 50
COD 2561 — 5028 3750 mg/L 100
TSS 1700 — 3218 2000 mg/L 100
Niéne 304 — 471 350 mg/L 30
Piéng 13,8 — 62 38 mg/L 6
Coliform 5,8.10° 5,8.10° MPN/100mL 5000

’ ‘ Nguon: Truong DH Bdach Khoa TP HCM.
Theo nhu bang 2.1 ta thay thanh phan nude thai chan nudi heo rat giau chat hiru

co, ty 16 COD : BODs = 1,5 : 1 thich hop cho xur 1y bang phuong phap sinh hoc.

BODs ctia nude thai kha cao (2000 mg/1) nén phai tién hanh xtr 1y ky khi trudc
khi xtr 1y hiéu khi.

Duya vao do co thé dé xuat phuong an x1ir Iy nudce thai chan nuéi heo nhu sau:
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Nudc thai

A 4

Song chan rac ' Chén lép

A 4

B3 ling cét

\ 4
Bé diéu hoa

A 4

\ 4

B¢ ling 1 s Bé nén bin
[ May thoi khi }

v ‘L

Bé UASB \
Lam
l phan bon
> Bé Aerotank <

A\ 4

Bé lang 2

|

Nguédn tiép

H6 sinh hoc nhan (tudn
hoan)

Hinh 2.2: So' d6 hé théng xir 1y niede thdi chdan nudi heo
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> Thuyét minh qui trinh cong nghé
Nudc thai dugc dua qua ludi chin rac nhim loai bo mot phén rac co kich

thudc 16n, rac tir day duoc thu gom va dem di chon lap. Sau d6 nudc thai duoc
dua qua bé lang cat. Tai ddy, luong cat co trong nudce thai sé ling xudng va duoc
dem di san 14p. Nudc tir bé ling cat tiép tuc qua bé diéu hoa dé 6n dinh luu
luong va ndng do cac chit giy 6 nhidm. Sau d6, nudc thai duoc bom dén bé
lang dot I ¢ dang bé lang ly tam dé tach mot phan chat hitu co dé lang. Bun thu
dugc tai day dugc thu gom vé bé nén bun. Nudge thai tiép tuc qua bé UASB. Tai
bé UASB, céc vi sinh vat ky khi & dang lo ltng s& phan hity cac chat hiru co ¢o
trong nudc thai thanh cac chit vo co dang don gian va khi CO,, CHg, H,S....
Trong bé UASB c6 bd phén tach 3 pha: khi , nudc thai va bun. Nudc thai sau
khi duoc tach bun va khi dugc din sang bé Aerotank. Tai ddy dién ra qua trinh
phan hay hiéu khi cac hop chat hitu co. Bé dugc thoi khi lién tuc nham duy tri
diéu kién hiéu khi cho vi sinh vat phat trién. Sau d6 nude thai dugc dan sang bé
lang 11, tai day dién ra qua trinh phan tach nudc thai va bun hoat tinh. Bun hoat
tinh lang xudng day, nudc thai ¢ phia trén duge ddn qua hd sinh hoc dé xu ly
tiép. Nudc thai sau khi qua hd sinh hoc dat tiéu chuan loai B s& duoc thai ra
nguon tiép nhan.

> Uu diém

— Hé thdng xur Iy nude thai van hanh twong d6i dé dang.

— Nuéc dau ra dat tiéu chuan.

— Kha thi vé mit kinh té.

> Khuyét diém

— Qué trinh van hanh can phai theo ddi thudng xuyén cudong do suc khi

trong bé.
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CHUONG 3:
TINH TOAN CHI TIET CAC CONG TRINH XU LY

3.1 Song chin rac
3.1.1 Nhiém vu

Song chin rac c6 nhiém vu tach cac vat tho nhu gié, rac, vo dd hop, cac mau da,
gd va cac vat khac trude khi dua vao cac cong trinh xir Iy phia sau. Song chan
rac co thé dit cb dinh hodc di dong, song chin rac giup tranh cc hién tuong tic
nghén duong dng, muong din va giy tit nghén bom.

3.1.2 Tinh toan

Luu luong nude thai ra cua trai chian nudi 1a Q = 90(m*/ngd).

Thoi gian tim heo trong ngay 1a 2 1an, mdi 1an 1a tir 6h — 7h30 va tir 17h —
18h30. Thoi gian nude thai ra trong mot ngay 1a 3 gid.

Luu lwong nude thdi van chuyén qua song |a:

Q

1= 1 = 3%3600

Chon cdc théng so ki thudt ciia mwong dat song chdn réc:
= Do doc: 1=0,008
= Chiéu ngang: B = 0,2m

= 0,0083(m3/s)

= Tbc do ciia nude thai trude song chan rac: v = 0,6m/s

* Podayh=0,1Im

Chiéu cao 16p nudc sau song chin rac lay bang do day tinh toan & muong
din h; = h = 0,1m. Chon tiét dién song chan rac 1a hinh chit nhat, kich thudc
thanh 10x20 mm

S6 khe ho ciia song chan rdc dwoc tinh theo cong thirc:

q 0,0083
n=—————Xk=
vX b X hy 0,6 x0,016 x0,1

x 1,05 = 9 (khe)

Trong do:
k: hé s6 tinh dén muc d6 thu hep dong chay do chay qua song chén rac,

lay k =1,05.
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b: khoang cach khe ho cua song chin rac, b =16 — 25 mm, chon b =
16mm.
(gido trinh “Xir 1y nude thai” — truong dai hoc Kién Trac Ha Noi).
Chiéu réng song chdn rdc:
Bs=sx(n—1) + bxn =0,01%(9 — 1) + 0,016x9 = 0,225 m
Trong do:
s: chiéu rong cua thanh chin rac, s = 0,01m.

Tén that dp lec qua song chdn rdc:
2

h = € X Z—g x k
Trong do:
v: van tbc nudc thai trude song chin, v = 0,6 m/s.
k: hé s6 tinh dén syu ting ton that do vudng mic rac ¢ song chin rac, k =
2-3,chonk=2.
& he sb strc can cuc bd cua than chin, dugc xac dinh theo cong thirc:

4
N 001\3
=B X (E) X sina = 2,42 X (0 016> X sin45" = 0,91

Voi

B: hé ) phu thudc vao tiét dién ngangc cua thanh. Ddi véi thanh tiét dién
hinh chir nhat thi p=2,42.

o gbc nghiéng cua thanh chén so voi phuong ngang, a= 45°,

Do do:
h =O91xix2 =0,033m
s ’ 2x981 ’
Viy sau song chan réac ta phai dao sdu muong dan mot khoang 1a 3,3 cm.
Ham lugng chét lo liang TSS sau khi qua luéi chan rac giam 10%, BODs giam
5%
TSS con lai =2000%(1 —0,1) = 1800 (mg/l).
BODs con lai = 2500%(1 — 0,050 = 2375 (mg/l)
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Bang 3.1 Tong hop cdc théng sé thiét ké song chdn rdc

STT Tén thong sb Pon vi Kich thuéce
1 Sb song chan song 8
2 Chiéu cao 16p nudc & song m 0,1
3 | Chiéurong m 0,225
4 | Ton that ap lyc m 0,033

3.2 Bé lang cat ngang
3.2.1 Nhiém vu

Nhiém vu cua bé léng catla léng cac hat cin c6 kich thude 16n nham béao
vé cac thiét bi may méc khoi bi mai mon, giam sy lang dong cac vat liéu ning
trong 6ng, kénh, muong dan...

Bé lang cat dung dé tach cac hop phan khong tan vo co chu yéu la cat ra
khoi ngudn nudc.
3.2.2 Tinh toan
Chon thoi gian luu nude trong bé lang cat ngang: t = 60s
Luu lvgng nudce tinh toan: Q = 0,0083 (m/s)
Thé tich tong cong ciia bé ldng cat

W, =0 xt=0,0083x 60 =0,5 (m?)

Dién tich day:
BXL= g = 00083 = 0,4 (m?)
v, 0,021
Dién tich tiét dién ngang:
BXxh= 0 _00083 0,03 (m?)
% 0,3

Trong do:
h: 6 sau tinh toan cua bé ling cat, h=0,25 — Im (diéu 6.3.4.a-TCXD 51-
84). Chon h=0,25m.
v: toc d6 cua nudce thai trong bé léng cat ngang, v=0,25 — 0,4m/s, chon v=

0,3m/s.
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Ve: van toc lang cta hat ¢6 d = 0,2 mm, v, = 0,021 m/s

Chiéu dai can thiét ciia bé ling cat:
hxv 025x%0,3

= =35
v, 0,021 m

BXhXv = BXLXv,—>L=

Chiéu réng ciia bé ling cdt ngang

w 0,5

B = = =
Lxh 35x025 0~ (M
Luwong cdt trung binh sau moi ngay dém
X 90 x 0,15
W, = 22X % _ — 0,0135(m® /ngd)

1000 1000
V6i qo: lwong cat trong 1000m ‘nude thai, qo = 0,15m’ cat/ngaydem
Chiéu cao I6p cdt trong bé ling cdt ngang trong 1 ngay dém:
- W, X t, :0,0135><1
© LxBxn 35%x05x1

= 0,008 (m)
Véi:
he: chiéu cao 16p cat trong bé.
t,: chu ki 14y cat, t, = 1 ngd
L: chiéu dai bé lang cat.
B: chiéu rong bé lang cat.
n: s6 ngan cong tac, n= 1
Chiéu cao xdy dung clia bé:
Hxp =h + h.+ hy, = 0,25 + 0,008 + 0,3 =0,6m
Trong do:
h : chiéu cao cong tac cua bé 1§mg cat; h=0,25m.
h. : chiéu cao 16p cat trong bé; h.= 0,056m.
hyy: chiéu cao béo vé; hy, = 0,3 m.
Ham lugng SS va BODs ciia nudc thai sau khi di qua bé lang cat ngang giam
5%, con lai:
TSS =1710%(1 - 0,05) = 1625 mg/I
BODs = 2256%(1 — 0,05) = 2143 mg/I
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Badng 3.2 Téong hop cdc théng sé thiét ké bé ling cat

STT Tén thong sb Pon vi Kich thuée
1 Chiéu dai m 3,5
2 Chiéu rong m 0,5
3 Chiéu cao m 0,6
4 Thoi gian luu nude giay 60
3.3 Bé diéu hoa

3.3.1 Nhiém vu

Bé diéu hoa c6 nhiém vu diéu hoa luu lugng va néng d6 nude thai dong
vao, tranh lang can va lam thoang so bo, qua d6 oxy hoa mot phan chét hiru co
trong nudc thai. Nude thai dugce 6n dinh vé luu luong va ndng d6 dé thuan loi
cho viéc xir Iy & cac cong trinh xtr 1y sau, nhét 1a s& tranh duoc hién tugng qué
tai ciia hé thong xtr 1y.

Pé dam bao diéu hoa néng do, luu luong va tranh léng can, bé dugc bd tri
hé thong théi khi 1am viée lién tuc.
3.3.2 Tinh toan
Chon thoi gian luu nudc cua bé diéu hoa t = 6h (quy pham 4 - 12h).
Xdc dinh kich thuwéc bé
Vi nudc thai tai trang trai chdn nu6i 1a khong lién tuc, chia thanh hai thoi diém
kéo dai 1,5h va cach nhau 9,5 gio (tir 6h — 7h30 va tir 17h — 18h30) 16n hon

thoi gian luu clia nudc tai bé diéu hoa (6h) nén ta chon thé tich bé diéu hoa 1a
90
W=0Qxt= ?xl,s = 45 (m3)

Trong do:
Q: luu lwong nude thai (m*/h)
t: thoi gian nude chay (h)
Chon chiéu cao hitu ich ctia bé diéu 1a h = 3m,

Chiéu cao bao vé 1a hy, = 0,5m.
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— Chiéu cao xay dung bé diéu hoa 1a H = 3,5m.
Dién tich mat bcing bé:
45

F=r=® 15 m2
RT3 o )

Chon kich thuéc bé Lx Bx H=5 x 3 x 3,5 (m).

Ham lugng BODs ctia nudce thai sau khi di qua bé diéu hoa giam 5%, con :
BODs = 2143 x (1 —0,05) = 2036 mg/I.

Tinh todn hé théng cip khi cho bé diéu hoa

Luwong khéng khi can thiét

90

Trong d6
a: lugng khong khi cip cho bé diéu hoa, a = 3,74 m® khi/m® nu6c thai
(theo W.Wesley Echenfelder, Industrical Water Pollution Control, 1989)
Chon hé thong cap khi bang thép co duc 16, mdi ngin bao gdbm 2 dng dat doc
theo chiéu dai bé (6,0 m).
Lueu lwong khi trong méi ong
_ Qrng 1122

dong =%, 0~ 10

= 2,8 (m3/h)

Trong d6 : v1a van tdc khi trong 6ng, Véng=10 — 15m/s, chon vg,,=10m/s.

Puong kinh ong dan

4 X Qg 4% 11,22
Aing = = = 0,02 (m) = 20 (mm)

TXvX3600 [mx10 X 3600

Chon éng ® = 10mm, duong kinh cac 16 2 — 5mm, chon d;z= 4mm=0,004m. Van
tdc khi qua 16 viz=5 — 20m/s, chon viz= 10m/s.
Luu lwong khi qua 1 16:

X d T X 0,004%
Qi = vig X ——* =10 X 3600 X ———— = 0,38 (m*/h)

o

S6 [0 trén mot ong:
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éng 11,22 =
N = = = 30 (!
qi15 0,38 (‘)
S6 16 trén Im chiéu dai ong:
N 30 6 (18
n=g=g =000

Ap lie va cong sudt ciia hé théong nén khi
Ap liec can thiét cho hé thong nén khi xdc dinh theo cong thire:
He=hg+he+he+ H
Trong do:
hg: ton that ap luc do ma sat doc theo chiéu dai trén duong 6ng dan
he: ton that ap luc cuc by, m
hy: ton that qua thiét bi phan phdi, m
H: chiéu cao hitu ich cua bé diéu hoa, H=3 m
Tong ton that hy va h, thuong khong vuot qua 0,4m, ton that h; khong vuot qua
0,5m, do d6 ap luc can thiét 1a:
He.=04+05+4=49mH,0=0,39 at

Céng sudt mdy théi khi tinh theo céng thirc sau:
G.R.T [/P,\"*®
ey
29,7.n.n [\P;

+ P: Cong suit yéu cau ctia may (Kw/h)

Trong do:

+ G: trong Iuwgng dong khi (kg/s)
112,2

G = Qp X pr = To'ox 1,29 = 0,04 (kg/s) = 144,74 (kg/h)

+R: hang s6 khi. R = 8,314 (KJ/K.mol.°K )
+ T: nhiét d6 tuyét d6i cua khong khi dau vao:
T,= 273 + 25 = 298°K
+ P : 4p luc tuyét d6i cua khong khi dau vao, P, = lat
+ P,: 4p luc tuyét di ctia khong khi dau ra, P, =H, + lat = 1,39 at

k-1 1,39%5-1
k 1,39

+n =0,283 ( k = 1,395 d6i vi khong khi).
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+29,7: hé sb chuyén ddi.

+7: hiéu suét cua may nén khi, » = 0,7 -0,9, chon »=0,8.

_ 144,74 x 8,314 x 298 [(1,39)("283 ~ 1] _ 5200(W)
29,7 x 0,283 x 0,8 1
Chon may thoi khi ¢ cong suat 5,2 (Kw).
Tinh todn cdc ong din nwéc vao va ra khéi bé diéu hoa:
Chon van tdc nudc vao bé 1a 0,7 (m/s), luu luong nude thai 30 (m*/h), duong

kinh ong vao la:

o _ 4 4x30
v = 75 %3600~ |mx07x3600 12 (m

=Chon 6ng nhya PVC c6 dudng kinh @120

Chon van toc nudc ra khoi bé 1a 1m/s, duong kinh 6ng dan nudc ra:

D = %90 = 0,036
r= [ax1x3600x 24 2036 (™)

=Chon 6ng nhya PVC c6 duong kinh ©40.
Tinh bom dé bom nwéc thdi

Céng sudt ciia bom dwoc tinh theo cong thirc:

_ p-g.-H.Q; 1000 x 9,81 X 8 x 90
~1000n 1000 x 0,8 x 24

= 368 (W)
Véi:
Q : luu lugng nude thai (m*/h).
H : chiéu cao cot 4p toan phan, H = 8 (mH,0).
p : khdi luong riéng cia nude (kg/m°).
n: hiéu suat bom (%). Chon 5 = 0,8.
Céng sudt thye té ciia mdy bom:
Nt =1,2xXN = 1,2x368 = 442 (W)
Chon 2 bom cong suat 0,5 kW, 1 bom hoat dong va 1 bom dy phong
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Hinh 3.2 Mdt cat bé diéu hoa

Bdng 3.3: Téng hop tinh todn bé diéu hoa

Thong sb Gia tri
Chiéu dai, L (m) 5
Chiéu rong, B (m) 3
Chiéu cao, H (m) 3,5
Puong kinh ong dan khi, déng (MM) 20
DPuong kinh 16 khi, diz (mm) 4
S6 16 trén mot 6ng, N 30
S6 16 trén 1m chiéu dai 6ng, n 6
Puong kinh 6ng dan nude vao bé (mm) 120
Puong kinh 6ng dan nude ra khoi bé (mm) 40
Cong suat may thoi khi, P (kW) 5,2
Cong suat may bom nudc thai, N (kW) 0,5
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3.4 Bé ling dot I

3.4.1 Nhiém vu

Nhiém vu cta bé léng dot I 1a loai bo cac tap chét lo ling con lai trong nudc thai
sau khi dd qua céc cong trinh xtr 1y trudc d6. O day cac chat lo limg co ty trong
16n hon ty trong cua nude s& lang xubng day.

3.4.2 Tinh toan

Chon bé lang dot I c6 dang hinh tron trén mat bang, nude thai vao tir tim va thu
nuéc theo chu vi bé (bé ling ly tim).

Dién tich bé mit ctia bé lang ly tAm trén mit bang duogc tinh theo cong thirc:

Q 90
A=—=—=2 2
L, 32 28(m)

Trong do:
Q: luu luong nude thai (m*/ngd).

La: tai trong bé mat, chon La = 32 (m*/m?.ngay)

th hxzs
D= = =2 (m)
T T

Puong kinh ong trung tam:
d =20%D = 20%x%2 = 0,4 (m)

Puong kinh bé ling:

Chon chiéu sau hitu ich cia bé léng H = 2m, chiéu cao 16p bun léng h,=0,7m,
chiéu cao 16p trung hoa hgp= 0,2m, chiéu cao bao vé hy= 0,3m. Vay chiéu cao
tong cong cua bé lang dot I 1a:
He=H+hy+hy+hy,=2+0,7+0,2+0,3=3,2(m)
Chiéu cao ong trung tam:
h = 60%H = 60%x2= 1,2 (m)
Kiém tra thoi gian lwu nwéc ciia bé ling:

Thé tich bé lang:

T T
V=Z(D2—d2).H =Z(22—0,42)X2 = 6(7713)
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Thoi gian luu nuoc:

%4 6
t = Q_h = 3’75 =1,6 (h) € (1,5 - 2,5) - thoa man
Tai trong bé mat:
L = 9 = = 14,32 (m?/m.ngay)
S D mwXx2 ’

Ls < 90m*m.ngdy = thoa mén
Gia sir hidu qua xtr 1y cin lo ling dat 65% & tai trong 32m*/m”.ngay. Luong bun
tuoi sinh ra moi ngdy 1a:
Muoi = 22509SS/m*x90m®/ngay=0,65/1000g/kg = 131,6 (kgSS/ngay)
Gia stir nudc thai c6 ham luong can 5% (46 am 95%), ty s VSS : SS = 0,8 va
khéi lugng riéng ctia bun twoi = 1,053kg/l. Vay luu luong bun twoi can phai xir
ly 1a:
B 131,6kg/ngay
Quot = 505 % 1,053kg/l x 1000

= 2,5 (m®/ngay)

Luong bun tuoi c¢6 kha nang phan huy sinh hoc:
Muwoi (vss)= 131,6 kgSS/ngayx0,8 = 105,3 (VSS/ ngay)

AT
g H

]
h £

et '

&
=

— PP L e T T D - e
|.-\..:'. : et T oo T Thoas TS
F‘r‘-' BB - N s o 1

Hinh 3.3 Mat cdt bé lang 1
Mang thu nuoc
Mdéng thu mede dit 6 vong tron, ¢é dwong kinh bang 0,8 dwong kinh bé:
Dn=0,8.D=10,8%x2 =1,6 (m)

Chiéu dai mang thu nuoc:
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Ln= 72Dy = 72%1,6 =5 (m)
Chiéu cao mang hy = 0,5m
Mang bé tong ¢t thép day 100mm, c6 lip thém mang ring cua thép tAm
khong gi ¢ dang chir V, goc 90°C.
Tinh bom biin dén bé nén bun: bom 1 gid/ngay
_p-g-H.Q 1008x981x8x2,5
10007 1000 x 0,8 x 1

= 247 (W)

Trong do:

Q : luu lwong bun bom dén bé nén bun (m*/h).

H : chiéu cao cot ap toan phan. H = 8 (mH,0).

p : khéi luong riéng cua bun (kg/m®). p = 1008 kg/m®.

n: hiéu sudt bom (%). Chon 5= 0,8.
Cong suit thyc té cia may bom:

Nt =1,2xXN = 1,2x247 = 297 (W)

Chon 2 bom cong suat 0,3 kW hoat dong luan phién nhau dé bom bun dén bé
nén bun.
Tinh bom tir bé ling I sang bé UASB
Cong suit ciia bom duoc tinh theo cong thirc:

_p-g-H.Q 1000x981x6x3,75
~ 1000 1000 x 0,8

= 288 (W)
Voi:

Q : luu lwong nude thai (m*/h).

H : chiéu cao cot ap toan phan, H = 6 (mH,0).

p : khéi luong riéng cta nudce (kg/m®).

n: hiéu sut bom (%). Chon » = 0,8.
Cong suit thyc té cia may bom:

Nrr = 1,2xN = 1,2x288 = 345,6 (W), ldy = 0,4 kW

Chon 2 bom cong suét 0,4 kW, 1 bom hoat dong va 1 bom dy phong.
Hiéu qua lang chat lo ling ctia bé 1a 60%

TSS = TSSx(L - 0,6) = 1625x(1 — 0,6) = 650 mg/I
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Ham lugng BODs cua nudce thai gidm 15%
BOD = BODx(1 - 0,15) = 2036x(1 — 0,15) = 1731 mg/I
Bdng 3.4 Tong hop tinh todn bé ling dot I

Thong so Gia tri
Puong kinh bé lang, D(m) 5,35
Chiéu cao bé ling, H(m) 4,2
Puong kinh 6ng trung tdm, d(m) 1,07
Chiéu cao 6ng trung tam, h(m) 1,8
Puong kinh mang thu nudc, m 4,28

Kich thuéc mang | Chiéu dai mang thu nudc, m 13,45
Chiéu cao mang thu nudc, m 0,5
Cong suat bom bun dén bé nén bun (kW) 0,3
Cong suat bom nudc tir bé lang 1 sang bé UASB (kW) 0,4

3.5 Bé UASB
3.5.1 Nhiém vu
Lam giam dang ké ham luong COD, BOD trong nuéc thai bang cach sir dung
16p can lo ltng (c6 chtra rat nhiéu vi sinh vat yém khi) trong dich 1én men nho
hé thong nude thai chay tir phia dudi 1én. Pong thoi tao thuan loi cho qua trinh
xtr 1y hiéu khi trong bé aerotank.
3.5.2 Tinh toan
Cdc théng s6 dau vao:

Luu luong Q=90 m*/ng.d

BODs = 1731 mg/I

COD = 3000 mg/I

SS =650 mg/I

e Bun nudi cdy ban diu véi ham luong Cg = 30kgSS/m®. (Theo “Xur Iy
nuéc thai do thi va cong nghiép”, LAm Minh Triét).

e Ty lé¢ MLSV/MLSS ctia bun trong bé UASB = 0,75.
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Tai trong bé mat phan liang, L = 12 m¥/m®.ngay. (Bang 10 -9, “XLNT d6
thi va cong nghiép” , Lam Minh Triét).

Tai trong thé tich Lo= 8kg COD/m®.ngay (Bang 10 — 10, “XLNT d6 thi va
cong nghiép”, Lam Minh Triét).

Luong bun phan huy ki khi cho vao ban dau c6 TS = 5%.

Y = 0,04 gVSS/gCOD, k, = 0,025 ngay ™, t. = 60 ngay.

Dé giir cho 16p bun hoat tinh ¢ trang thai lo limg, tbc d6 nudc dang trong

bé phai gilt trong khoang 0,6 — 0,9m/h, chon v = 0,6m/h.

Dién tich bé mdat can thiét ciia bé UASB:

0 90

_ X _ _ 2
F= = 2axo0e - 625 (M)
Dién tich bé mat phc?n lcfng
Q 90
A=—=—=7,5(m?
L -T2 ,5 (m?)

Thé tich ngdan phan g bé USAB:

L, _QC_90x3000 .
= " Bx1000 _ M)

C: ham luong COD dau vao, COD = 3000mg/I

Chon bé hinh vuéng, vy mdi canh Ia:;

W = VA = /7,5 = 2,75 (m)

Chiéu cao phdn xir Iy, ky khi:

H_V_34_45
=27 75°% (m)

Chiéu cao tong cong cua bé la:

Htc=H+hp+hbv

Trong do:

H: chiéu cao phan xur 1y ky khi.
H,: chiéu cao phéu thu khi, h, = 1,5 — 2m, chon h, = 1,5m

hyy: chiéu cao bao vé, hy, = 0,3m.

— Chiéu cao bé:

He=4,5+1,5+ 0,3 = 6,3(m)
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Thé tich thuc ciia bé:

Vi = W X W X Hi.= 2,75 X 2,75 X 6,3 = 48 (m?).
Thoi gian luu nude trong bé 1a 6h.
Luogng bun nudi cay ban dau cho vao bé:

G XV 30 x 34

b= s = g5 = 20400 kg = 204 tdn

Trong dé:

Css: ham luong bun trong bé, kg/m?®.

V: thé tich ngan phan tng.

TS: ham lugng chét ran trong bun nudi cdy ban dau, %.

Ham lugng COD cua nudc thai sau khi xur 1y ki khi:

CODy3= (1 — Ecop)CODy = (1 — 0,8)%3000 = 600 mg/I.
Ham lugng BODs cua nudce thai sau khi xtr 1y ki khi:

BOD,, = (1 — Egop)BODy3 = (1 — 0,8)x1731 = 346 mg/I.
Tinh todn ngan ling.
Dién tich bé mit phan ling A = 7,5 m?

Trong bé bd tri 2 chup khi va 4 tam huéng dong. Tong chiéu cao cua toan
bd ngin ling Hisng (ké ca chiéu cao ving lang) va chiéu cao dy trit chiém trén
30% tong chiéu cao bé. Chon Hyg,, = 40%H,. = 2,52 (m).

Thoi gian luu nude trong ngan lang, thoi gian nay phai 16n hon 1h.
Viéng 24 — WXW XHpg, 24 — 2,75 % 2,75 x 2,52
Q Q 90

— thoa man diéu kién

Tinh todn phéu thu khi

B tri phéu c6 chiéu cao 1,5m. Pay phéu thu khi ¢6 chiéu dai bang canh don
nguyén: | =W = 2,75m va chiéu rong w = 1,9m, va c6 4 khe ho.

Vay phan dién tich bé mit khe ho giita cac phéu thu khi la:

Ay A=A, <100 — 2,75 % 2,75 — 2,75 x 1,9
A A B 2,75 % 2,75

X 100 = 20%
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Trong do:
A: Dién tich bé mit be
A: Dién tich khe ho giita cac phéu thu khi
A, Dién tich ddy phéu thu khi
Gi4 tri ndy nam trong khoang 15 — 20%.
Dién tich méi khe:

L 02XS _02x(275)?

Bé réng khe ho:
Sene 0,3
Tkhe = We = m = 0,11 (m)

Tinh todn tém hwéng dong
T4m hudng dong ciing dugc dit nghiéng mot goc 60° so véi phuong
ngang cach tdm chan khi 0,19m.
Tinh todn lwgng bun sinh ra
Luwong sinh khéi hinh thanh méi ngay
Y X[(So—5) xQ] 0,04 x[(3000—600) x 90]
¥ l4kgxt,  [14(0,025x%60)] x 1000
Trong do:
Y: h¢ s6 san lugng sinh té bao, Y = 0,04 g VSS/g COD

= 3,5 (kgVS/ngay)

ka. hé s phan hity noi bao, ks = 0,025 ngay™
6, : thoi gian luu bun (35 — 100 ngay), chon 6, = 60 ngay
So. S: lwong COD dau vao va dau ra bé.

Luwong bin du sinh ra méi ngay

B 35
"~ 0,75xCy 0,75 % 30

Cs:ham luwong bun trong bé, Cgs = 30kgSS/ m®,

Qw = 0,15 (m3/ngay)

Luwgng chdt ran tir bun duw

Mg, = 0Q,, X Cis = 0,15 X 30 =4,5 (kgSS/ngay)
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Tinh todn lwong khi metan sinh ra méi ngay.
Ve, = 159 X [(So — S)Q — 1,42P,]

_ 350,84 3000 —000) X901 35
B ’ 1000 ’ ’

= 263491 (I/ngay) = 263,5(m>/ngay)

Trong do:

Ven,: thé tich khi metan sinh ra ¢ diéu kién chuan ( nhiét do 0°C va ap
suat latm)

P,: luong sinh khéi sinh ra mdi ngay (kgVS/ngay)

350,84: hé s6 chuyén d6i Iy thuyét lugng khi metan san sinh tir 1kg BOD,
chuyén thanh khi metan va CO, (lit CH,/ kg BOD,)
Tinh dan éng phin phéi nwéc vao:
Ong chinh
Vian toc nudce chay trong dng chinh v = 0,8 — 2m/s. Chon van téc nude trong 6ng

chinh v, = 1m/s.

D — 4xQ 4 X 90 — 0036
c= |oxn = [Txnx2ax3600 - 2030 (m)

Chon 6ng nhua PVC ¢ dudng kinh dng @ = 40 mm

Ong nhanh
Tir dng chinh chia 1am 2 éng nhanh di vao 2 don nguyén. Van tdc nudc chay

trong 6ng nhanh v = 0,8 — 2m/s. Chon van tdc nudc trong ong chinh v, = 1m/s.

D — 4><Q/2_ 4 %90 0026
T oxa - Txax24x3600x2 - 2020 (M)

Chon 6ng nhua PVC ¢ dudng kinh dng @ = 30mm.

Ong nhdanh nhé

Tir 2 6ng nhanh chia lam 4 6ng nhanh nho di vao mdi don nguyén.

D - 4><Q/6_ 4 %90 — 0015
Mmool yxmr J1XTX24X3600x6 (m)

Chon 6ng nhya PVC cé dudng kinh dng @ = 15mm.
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Ong dan nuéc thai sang Aerotank

Van tdc nude chay trong éng v =0,1 — 0,5m/s, chon v = 0,5m/s.

D — 4xQ 4 X 90 — 0052
c= loxn - losxmx2ax3600  20°2% (M)

Chon 6ng nhya PVC ¢ dudng kinh dng @ = 55mm.

Gia stir ham luong COD giam 20% sau khi qua xt 1y so bo. Hiéu suét xur Iy cta
bé UASB 12 90%.
Ham lugng COD cuia nudc thai sau xu 1y ky khi:

CODy, = (1 — Ecop)XCODy = (1 —0,9)x3000 = 375 mg/I
Ham lugng BODs ctia nudce thai sau xu 1y ky khi:

BODs = (1 — Egop)*XBOD,3 = (1 — 0,9)x1731 = 173 mg/I.
Ham lugng TSS ctia nudce thai sau xu 1y ky khi:

TSS =650 x (1-0,9) =65 mg/I
Ham luong Coliform giam 99%, Iuwgng con lai sau xt 1y
Coliform = 5,8.10° x 0,01 = 5,8.10" MPN/100ml|

Ld'y méu

Pé biét su hoat dong trong bé, doc theo chiéu cao bé ta dit cac van lay
mau. Vi cac mau thu duge & cung 1 van, ta co thé udc doan luong bun ¢ dd cao
dat van d6. Sy udc doan nay rat can thiét khi mudn biét tai trong thuc su cia bun
va thoi gian luu bun hién trong bé 1a bao nhiéu, tir d6 ma cé su diéu chinh thich
hop.

Trong diéu kién on dinh, tai trong cua bun gﬁn nhu khong doi, do d6 mat
d6 bun ting 1én déu din. Nhung ngay trong nhiing truong hop do, viéc 1dy mau
van dugc dé nghi thyc hi¢n déu dan.

Khi mé van can diéu chinh sao cho bun ra tir tir @& dam bao thu dugc bun
gan gibng trong bé vi néu mé 16n qua thi nudc s& thoat ra nhiéu hon. Thong
thuong 1y 50 — 150 ml mau vao 2 1an cach nhau it nhét 1h.

Bé cao 6,3m do d6 doc theo chiéu cao bé dit 9 van léy mau, cac van dit
cach nhau 0,7m, van du6i cung dat cach day 0,5m.

Chon 6ng va van ldy mau bang nhya PVC cting @ = 25mm.
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Bang 3.5 Tong hop thiét ké bé UASB

Thong sb Gia tri
Thé tich bé: dai x rong x cao (m) 2,75%2,75%2,6,3
S6 phéu thu khi 2
Thoi gian luu nude trong ngan lang, t(h) 3)
Puong kinh 6ng dan nudc chinh, D(mm) 40
Puong kinh 6ng dan nudc nhanh, D,(mm) 30
Pudng kinh 6ng dan nudc nhanh nho, D, (mm) 15
Puong kinh 6ng dan nudc thai sang bé Aerotank (mm) 55

3.6 Bé aerotank

3.6.1 Nhiém vu
Bé aerotank duoc ung dung kha phd bién trong cic qua trinh xtr 1y hiéu

khi. Muyc dich chil yéu cta qua trinh nay 1a dya vao hoat dong séng va sinh san
ctia vi sinh véat dé 6n dinh chat hiru co 1am keo tu cac hat cin lo ling khong lang
dugc. Tuy thudc vao thanh phan nude thai cu thé, Nito va Photpho s& dugc bo
sung dé gia tang kha nang phan huy cta vi sinh vat.

* Cac diéu kién, yéu cau va cac yéu té mdi trudng anh huong dén qua trinh xur
ly:

- Piéu kién dau tién: cung cap oxi du va lién tuc cho bé sao cho luong DO
ra khoi bé lang 1T khong nho hon 2 mg/l.

- Nong do cho phép cac chét ban hitu co: néu c6 nhiéu chat ban trong nudc
thai s& pha huy ché d6 hoat dong song binh thuong cta vi sinh vat trong nudc
thai, gdy "qua tai" va néu c6 nhiéu chét doc hai s& gay "sc" vi sinh vat. Vi vay,
néu nudc thai c6 nhiéu chét ban thi phai pha lodng trude khi xtr 1y

- Luong cac nguyén t6 dinh dudng can thiét cho qué trinh sinh hoa dién ra
binh thuong can nam trong gid1 han cho phép: N, P, K, Ca, S, P,...Co thé chon
theo ty 1€ sau:

BODoanphin : N:P=100:5:1
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hay COD:N:P=150:5:1
3.6.2 Tinh toan
Céc thong sd tinh toan co ban cho bé Aerotank x40 tron hoan toan:
= Thoi gian luu bun:0, = 5 — 15 ngay
= TysdF/M:0,2-0,6 kg/kg.ngay
= Tai trong thé tich : 0,8 — 1,92 kgBODs/m*.ngay
= Nong do MLVSS : 2500 — 4000 mg/I
= Ty sd thé tich trén luu lugng gid: W/Q =3 — 5h
= Ty s tudn hoan bun hoat tinh: Qu/Q = 0,25 — 1
= BODs: BOD, = 0,68
= MLVSS:MLSS=0,8
= Nong d6 bun hoat tinh tuan hoan (tinh theo chat ran lo ltng) 1a 10000
mg/I
Xdc dinh BODs ciia nude thai dau vao va dau ra cia bé Aerotank
Ta c6 BODsys = 173 mg/I
Chon hiéu qua xtr 1y ctia bé Aerotank 14 80%
Vay BODs, = 173 x (1 -0,8) = 34,6 mg/l
Tinh BOD héa tan trong nuwéc ¢ dau ra
Phuong trinh c4n bang vat chat:
BODs ra = BODs hoa tan trong nuéc dau ra + BODs cia chat lo ling trong nude
dau ra.
Trong d6 BODs,, = 34,6 mg/I
Hiéu qua xir Iy TSS ciia bé aerotank 1a 70%
—SS;, = 20 mg/1 (gia st 60% la cin c6 thé phan hay sinh hoc)
BOD chira trong cin lo limg & dau ra: 20x0,6 = 12 mg/l
Lugng oxy can cung cap dé oxy hoa hét lugng cin nay dugc tinh dwa vao
phuong trinh phan Gng:
CsH;O,N + 50, —» 5CO, + 2H,0 + NHj3 + nang luong
113mg 160mg
1mg 1,42mg
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(lugng oxy cung cip ndy chinh 1a BOD,, ctia phan (mg)
Viay BOD hoan toan ctia chét ran c6 kha nang phan huy sinh hoc ¢ dau ra
la: 12 x 1,42 (mgO, tiéu thu/mg té bao bi oxy hod) = 17 mg/l
BODs ctia cin lo limg cta nudc thai sau bé lang II 1a:
BODs = 0,68 BOD,, = 0,68 x 17 = 11,6 mg/I
BODs hoa tan trong nuéc ¢ dau ra xac dinh nhu sau:
34,6 mg/l =BOD" + 11,6 mg/l
= BOD! =23 mg/I|
Tinh hiéu qua xw ly:
Hiéu qua xu Iy BODs hoa tan:
_ BODsy, — BODLY, 173 —23

Ep = = 879
nt BODs,:, 173 o
Hiéu qud xik Iy tinh theo BODs tong cong:
_ BODsy30 —BODs,q 173 — 34,6 — 80%

e BODs,, - 173
Xdc dinh thé tich bé aerotank
Thé tich bé aerotank dwoc tinh theo cong thirc sau:
0. XQXYX(S,—S) 10x90x0,6x (173 —23)
— = - 13,5 (m?’)
XXA+kygx0,) 3800 x (1 + 0,06 x 10)

Trong do:
0. thoi gian luu bun, theo quy pham 5 — 15 ngay, chon 6, = 10ngay
Q : lvu lwong trung binh ngay, Q = 90m*/ngay
Y : hé sd san luong bun, Y = 0,4 — 0,8 mgVSS/mg BODs, chon Y = 0.6
mgVSS/mg BODs
So: ham luong BODs dan vao aerotank, So = 173 mg/I
S: ham lugng BODs hoa tan ctia nudc thai dan ra khoi aerotank,
S =23 mg/l.
X : ndng d6 chét lo limg d& bay hoi trong hén hop bun hoat tinh,
X =3800 mg/I.
Kq: hé s6 phan huy noi bao, chon kg = 0.06 ngay™.
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Thoi gian luu nwoc cia bé aeroten:

W B =36
fT0 790 =36

Xdc dinh kich thuée bé aeroten:
Chon chiéu cao hiru ich ctia bé 1a 2,0m, chiéu cao bao vé 13 0,5m.
Vay chiéu cao tong cong cta bé: H=2,5m.
Chon chiéu rong cua aerotank 1a B =3m.
Chicu dai bé aerotank la L = 4 m,
Kich thuéc bé aerotank: Lx Wx H=3x2,5x 2.5
Tinh todn lwong bun dw thdi ra méi ngay
Hé s6 san lwong quan sat (Yops) 13

o Y B 0,6
obs T 1 4 kyx 6, 140,06x 10

= 0,375

Luwrong bun sinh ra méi ngay theo VSS la:

17 3
P,e =Y XQ X (Sg—S) =0,375 %90 X =5 (kgVSS/ngay)

1000
Téng lwong bin sinh ra méi ngay theo TSS Ia:
5
P = 08" 6,25 (kgSS/ngay)

Luong cin dw hang ngay phdi xd di:
P,,=P,—(Qx30x1073) =6,25—(90 x 30 X 1073) = 6 (kg/ngay)
Xac dinh luvu luvong bun thai:

Gia str bun du duoc xa bo (din dén bé 1én bun) tir dudng éng dan bun tudn
hoan, Q. = Q va ham luong VSS trong bun ¢ dau ra chiém 80% ham luong chat
ran lo ltmg SS.

Khi d6 lwu lwong bin dw thai bé dwoc tinh todn bang cong thire:

W xX

9. =
QXX +0Q XX,

Trong do:
X : ndng do VSS trong hdn hop bun hoat tinh & bé aerotank, X =
3800mg/I.
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Xa: n1dng do VSS ¢6 trong SS ra khoi bé ling 11, X,, = 0,8%20 = 16 mg/l
(hiéu qua xir Iy chat ran lo ling cta bé aerotank 1a 70%)

Quw: luu lugng bun du can xu Iy, m*/ngay.

Q: luu lwong nude thai, Q = 90m*/ngay.
Tur do6 tinh duoc:

W XX—0,xQxX, (13,5%3800) — (10 x 90 X 16)
Qw = 0, x X B 10 x 3800

= 1(m°/ngay)
Tinh hé s6 tuin hoan
Tir phuong trinh can bang vat chat viét dbi v4i bé lang aerotank theo so dd hinh

3.4 Can bang vat chat cho bé aerotank:

'd 1]
L]
L J
W
m
bt
m

(Q+Qn)*xX = Q.Xo + Qr. Xy
Trong do:
Q: Iuu luong nudce thai
Q,: luu lugng bun hoat tinh tun hoan.
Xo: néng do VSS trong nude thai dan vao aerotank, mg/l
X: néng d6 VSS & bé aerotank
X,: néng do VSS trong bun tuan hoan, X, = 0,8 x10000 = 8000 mg/I
Gia tri X, thuong rt nho so voi X va X,, do d6 trong phuong trinh cin bang

vat chit & trén c6 thé bo qua QXo
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Khi d6 phuong trinh c4n bang vat chét sé c6 dang
QrxXy = (Q+Q)xX
Chia 2 vé cta phuong trinh trén cho Q va dit ty s6 Q,/Q = a (o duoc goi 1a ty
s6 tuan hoan) ta co:
oX, =X+ aX
Hay a = X/(X,— X) = 3800/(8000 — 3800) = 0,9
— Luu luong bun tuan hoan:
Qr=aQ =0,9 x 90 = 81 (m*/ngd)
Xdc dinh lwong khi cdp cho aerotank
Khoi lwong BOD, tiéu thu trong qua trinh sinh hoc bun hoat tinh.
Mo, = Q X (BODsy3, — BODs,y) _ 90 x (173 — 23)
0,68 0,68
= 20 (kg/ngay)
0,68 13 hé s6 chuyén d6i BODs sang BOD,

1073

Nhu cau oxy cho qud trinh la

Moy, = Mgop, — 1,42 X Pygs = 20 — 1,42 X 5 = 13 (kg 0, /ngay)
1,42: hé sb chuyén dbi té bao sang BOD.
Thé tich khéng khi theo yéu cdu:
Luong khong khi yéu cau theo 1y thuyét (gia sir khong khi c6 23,2% trong lugng
oxy va trong lugng riéng cia khong khi ¢ 20°C 13 0,0118 kN/m® = 1,18 kg/m®
la:

My = ——0: ___
“71,18%0,232 1,18 x 0,232

Gia su hi¢u qua van chuyén oxy cua thi€t bi thoi khi 1a 8%, hé s6 an toan khi st

= 47,5 (m3/ngay)

dung trong thiét ké 1a 2.

Luong khong khi yéu cau ddi v6i hiéu qua van chuyén 8% sé& bang:

47,5 . )
008~ 594 (m3/ngay) = 0,4 (m3/phit)
Kiém tra phan khong khi can thiét cho x4o tron hoan toan
My, 47,5 x 1000

— — — 3 .
9= FxW ~008x279x 24 x60 _ 0° ((/mphut)
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Tri s6 nay nam trong khoang cho phép q =20 — 40 I/m®.phat
Luong khong khi can thiét dé chon mdy nén khi
Qu = 2 x 0,4 = 0,8 m*/phdt = 800 I/phdt = 0,014 m*/s.
Tinh todn mdy théi khi
Ap lyc can thiét cho hé thdng éng nén khi duogc xac dinh theo cong thirc:
He=hg+h.+hs+H=0,4+05+20=3,9(m)
Trong do:
hg, he: t6n that ap luc doc theo chiéu dai dng va ton that cuc bo tai cac diém
ubn , khiic quanh (m), Tong ton that hy va he khong vuot qué 0,4m.
hy: ton that qua thiét bi phan phdi (m), gi tri ndy khong vuot qua 0.5m.
H: chiéu cao hiru ich cua bé aerotank, H = 2,0m.

.Céng sudt may théi khi tinh theo cong thirc sau:
G.R.T [/P,\"*®
e
29,7.n.n | \P;

+ P: Cong suat yéu cau ctia may (w/h)

Trong do:

+ G: trong Iuwong dong khi (kg/s)
G = Q X pp = 0014 %x1,29 = 0,02 (kg/s) = 72 (kg/h)
+R: hang s6 khi. R = 8,314 (KJ/K.mol.’K )
+ T: nhiét d6 tuyét d6i ctia khong khi dau vao:
T,= 273 + 25 = 298°K
+ P, : 4p luc tuyét d6i cua khong khi dau vao, P, = lat
+ P,: 4p luc tuyét doi cua khong khi dau ra, P, =H,. + lat = 1,29 at

o=KL L3971 4 oas k— 1,305 d6i vi khong khi
" 1395 , (k=1, 61 vi khong khi).

+29,7: hé sb chuyén doi.
+7: hiéu suét cua may nén khi, » =0,7-0,9, chon =10,8.

b 72 % 8,314 x 298
"~ 29,7% 0,283 % 0,8

(1,29

0,283
- ) —1] — 1982 (W)

Chon may thoi khi ¢6 cong suét 2 (Kw).
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Chon thiét bi khuéch tin khi:

Chon thiét bi khuéch tan khi dang dia xdp, duong kinh 170mm, dién tich bé
mit F=0,0227 m?, cudng do théi khi 2001/phut.dia= 12 m*/h.dia
Céc dia phan phdi nay s& duoc dit sat day bé.
S dia can phan phdi trong bé:

. 800(/phut
200l/phut
4 dia thdi khi nay s€ dugc bd tri déu theo chiéu dai bé, dat theo chiéu rong 2

dia va chiéu dai 2 dia.

1a

Tinh todn dwong ong din khi

Puong kinh 6ng phan phéi chinh

4 % 4% 0,014
D =\/ Qe =\/ = 0,035 (m)

UVXT 15Xm

Chon D =40 mm
Trong do
v: van toc khi trong 6ng din khi chinh chon v=15m/s
Quk: luu Iuwong khi can cung cép, Q= 0,067 m®/s
Tir 6ng chinh ta phan vao 4 dng phu phan phdi khi vao bé, trén mdi ong phu dat
10 dia phan phéi khi.

Luwong khi qua méi éng nhdnh la:
800 )
Qnp = - = 200 I/phut = 0,004m3 /s

Puong kinh 6ng dan khi nhanh

4 % 4 % 0,004
d=\/ Qun =\/ = 0,018 (m)

UVXT 15X m

Chon d = 20mm.
Trong do
v: van toc khi trong 6ng dan khi nhanh chon v=15m/s

Qnn: luu lugng khi can cung cép, Qnn= 0,004 m/s
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Kiém tra lgi téc dp ong:
Vin toc ong chinh
_4X Qe 4x0014

VETapz axo0a LM
v=13,33m/s thudc khoang cho phép 10 — 15m/s
Vin toc ong nhanh
4 X 4 x 0,004
v, = Qun _ =12,7m/s

nD? 7 x 0,022
V= 13,3m/s thudc khoang cho phép 10 — 15m/s
Kiém tra ty sé F/M va tdi trong hitu co:

Ty s6 F/M xdc dinh theo cong thirc sau:

F _BOD,, 173
M~ txX 36x3800

=0,012h1 =0,29 ngay !

Trong do
BOD,3= 173 mg/I
X ham lugng VSS trong bé, X= 3800mg/1
1 thoi gian luu nude, 1= 3,6h
Gia tri nay nam trong khoang cho phép cua thong sé thiét ké bé (0,2 — 0,6kg
BODs/kg VSS.ngay)
Tdi trong thé tich
BOD,;, X 173 X 90
L= +Q X 1073 = 35

Gia tri ndy nam trong khoang cho phép cuia thong sé thiét ké bé (0,8 — 1,92kg
BODs/m®.ngay)

X 1073 = 1,15 kgBODs /m3ngay

Tinh dwong éng dan bun tuin hoan
Puong kinh ong dan bim tudn hoan:

Chon van tc bun chay trong dng: v = 1m/s
Luu luong tuan hoan : Q, = 443m3/ngd

Pudng kinh 6ng dén 1a:

oo |axe 4 % 81 .
b= | oxn - losxrx2ax3600 20 (M)
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Chon D= 50mm

Bdng 3.6 Téng hop tinh todn bé aerotank

Thong s6 Gia tri
Thé tich bé: dai x rong X cao 3mx2,5mx25m
Luu luong bun thai Q,, (m°/ngay) 1
Ty s0 tuan hoan bun, « 0,9
Luu lwong bun tuan hoan, Q(m°/ngay) 81
Thoi gian luu nudce, 4(h) 3,6
Luong khong khi can, Qu(m*/ngay) 1152
S6 dia str khuyéch tan khi, N (dia) 4
Pudng kinh 6ng dan khi chinh, D(mm) 40
Puong kinh 6ng dan khi nhanh, d(mm) 20
Puong kinh 6ng dan bun tuan hoan, D, (mm) 50
Cong suat may cap khi, (kW) 2

Hi¢u qua xur ly Nito va photpho dat 80%

Nréne cOn lai = 350 x 0,2 =70 mg/1
Préng con lai = 38x 0,2 = 7,6 mg/1

3.7 Bé lang II

3.7.1 Nhi¢m vu

Nudc thai sau khi qua bé Aerotank s& duoc dua dén bé ling II, bé nay co

nhiém vu lang cac bong bun hoat tinh tir bé Aerotank dua sang. Mot phan bun

lang s& duoc tuan hoan tro lai bé Aerotank, phan bun du dugc thai ra ngoai.

3.7.2 Tinh toan
Chon bé ling dot II la bé lang ly tam.

Céc thong so thiét ké dic trung cho bé lang dot IT véi bun hoat tinh khuyéch

tan bang khong khi nhu sau:
Tdi trong bé mdt, m*/m?.ngay
O Trung binh: 16,3 — 32,6
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o Lénnhat: 40,7 48,8

Tdi trong chat rdn, kg/m*.h
O Trung binh: 3,9 -5,9
o Lonnhat: 9,8
Chiéu cao cong tac, m: 3,7 — 6,1
Chon tai trong bé mit thich hop cho bun hoat tinh nay 1a 20m*/m?.ngay va
tai trong chét rén 1a 5,5kg/m*.h
Dién tich bé mat bé léng theo tai trong bé mat:
A =%=%=4,5(m2)
Trong do:
Q : lvu luong trung binh ngay, m*/ngay
La: tai trong bé mat, m*/m?.ngay
Dién tich bé mit bé ling tinh theo tai trong chét ran 1a:

_ (Q+Q)MLSS (90 +81) x 4750

A =
s Lg 24 X 5,5 x 1000

= 6,15 (m?)

Trong do:
Q:: Ivu lwong bun tuan hoan, m*/ngay
Ls: tai trong chat rin, kgSS/m*.ngay
Do A <As vay dién tich bé mat léng tinh theo tai trong chét rin 1a dién
tich tinh toan.

Puong kinh bé ling:

4 X Ag 4 % 6,15
D= = = 2,8 (m)
A T

Puong kinh 6ng trung tam:

d = 20%D = 20%x2,8 = 0,56 (M)

Chon chiéu cao hitu ich cta bé léng 14 h, = 2m, chiéu cao 16p bun léng h,=
0,5m va chiéu cao bao vé hy,= 0,3m. Vay chiéu cao tong cong ciia bé lang 11

He=h +hy+h,,=2+05+0,3=2,8(m)
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Chiéu cao ong trung tam;
h = 60%h, = 60%x2=1,2 (M)
Thoi gian luu nudce ciia bé lang:
+ Thé tich phan lang:
/[ s
VL = Z(DZ - dZ) X hL == 2(2,82 - 0,562) xX2=12 m3

+ Thoi gian luu nudce:

. 43 =12><24=17h
Q+0Q, 90+81 ’
Thé tich bé chira bin:
V, = Asxh, = 6,15%0,5 = 3 (m°)
+ Thoi gian luu gitr bun trong bé:
t, |2 —3XZ4—0,9h

Tai trong bé mat:
B Q + 0, B 90 + 81
 mD  mwx28

Gi4 tri ndy nam trong khoang cho phép Ls < 500 m*/m.ngay

Ls

= 19,5 (m3/m .ngay)

Mang thu nudéc
Mang thu nudc dit & vong tron, c¢o dudng kinh bang 0,8 dudng kinh bé:
D, = 08D = 08x28= 2,25(m)
Chiéu dai mang thu nude:
L, = nD,, = n X225 = 7 (m)
Chiéu cao mang hy, = 0,5m
Mang bé tong cbt thép day 100mm, ¢ ldp thém méng riang cua thép tim khong
gi ¢6 dang chir V, goc 90°C.
Tinh 6ng dén nwdc thdi va éng din biin
»  Ong ddn nude thai vao:
Chon van téc nudc thai chay trong 6ng: v = 0,7m/s
Luu luong nudc thai vao bé:

Q,=Q+ Q, =90 + 81 = 171 (m*/ngay)
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o 4% Q, B 4 %171 ooe
T |24x3600x v X7 |24x3600x07x314 o™

Chon 6ng nhya PVC duong kinh éng &= 65mm
Ong dan nuéc thdi ra:

Chon van téc nudc thai chay trong éng v = 0,7m/s

Luu lwong nude thai : Q =90m*/ngd

Puong kinh 6ng 1a:

o 4%0Q B 4 % 90 oo
T |24x3600x v X7 |24x3600x07x314

Chon éng nhya PVC c6 duong kinh ®=45mm
*  Ongdadn bin:
Chon van tc bun chay trong dng: v = 1m/s
Luu luong bun: Q, = Q.+ Q, = 1+ 81 =82 (m*/ngay)

Pudng kinh 6ng dén 1a:

D 4.Q, B 4 x 82 — 004
T |24x3600x v X7 |24x3600x07x314

Chon 6ng nhya PVC duong kinh 6ng @ = 45mm.
Tinh bom bun tuan hoan

_p-g-H.Q 1008 x9,81x6x81
~1000n 1000 x 0,8 x 24

= 252 (W)

Voi:
Q : luu lwong bun tudn hoan (m*/h).
H : chiéu cao cot ap toan phan. H = 6 (mH,0).
p : khéi lwong riéng cua bun, p = 1008 (kg/m°).

n+ hiéu suat bom (%).
Céng sudt thuc té ciia may bom:

N, = 1,2.N = 1,2 x 252 = 302(W)
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Chon 2 bom cong suét 0,3 kW, mot bom lam viéce, 1 bom du phong.

Tinh bom biin dén bé nén bun
Thoi gian bom 15 phut/ngay.

_p.g-H.Q 1008x981x6x1
~ 1000n 1000 x 0,8 X 0,25

=297 (W)

Voi:

Q : lvu lwong bun xa ra (m*/h).
H : chiéu cao cot &p toan phan. H = 6 (mH,0).
p - khéi luong riéng cua bun, p = 1008 (kg/m®).

n+ hiéu suit bom (%).
Cong suit thyc té cia may bom:
Ny = 1,2.N = 1,2%x 297 = 356 (W)
Chon 2 bom cong suat 0,4 kW hoat dong luan phién nhau .

Bdng 3.7 Tong hop thiét ké bé lang dot 11

Thong sd Gia tri
Pudng kinh bé lang , D(m) 2,8
Chiéu cao bé lang, H(m) 2,8
Puong kinh 6ng trung tam, d(m) 0,56
Chiéu cao 6ng trung tam, h(m) 1,2
Thot gian luu nude, t(h) 1,7
Thoi gian luu bun, ty(h) 0,9
Puong kinh 6ng dan nudc thai vao (mm) 65
Puong kinh 6ng dan nudc thai ra (mm) 45
Puong kinh 6ng dan bun (mm) 45
Cong suat bom bun tuan hoan (kW) 0,3
Cong suat bom bun dén bé nén bun (kW) 0,6
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Hiéu suat xtr 1y cua bé lang 2 1a 70%. Ham luong chat 6 nhiém con lai sau khi
qua bé ling 2:
BODs =52 x 0,3 = 15,6 mg/I
COD =112 x 0,3 = 33,6 mg/l
TSS =20x%0,3=6mg/l
Nrsng = 70 X 0,3 = 21 mg/I
Préng = 7,6 X 0,3 = 2,3 mg/I
Tat ca cac thong sb déu dat QCVN 24 — 2005 cot B
3.9 Bé nén bun
3.9.1 Nhiém vu

Can tuoi tir bé lang dot I va bun hoat tinh tir bé lang II c6 d6 am tuong d6i
cao (92 — 96% dbi v4i cin tuoi va 99,2 — 99,7% ddi véi bun hoat tinh) nén can
phai giam d6 am va thé tich trudc khi dua vao cac cong trinh phia sau. Mot phan
16n bun tir bé lang II dugc dan trd lai aerotank (loai bun nay dugc goi 1a bun
hoat tinh tuan hoan), phf?m bun con lai dugce goi 1a bun hoat tinh du dugc dan vao
bé nén bun. Nhiém vu ctia bé nén bun 1a lam giam do am ctia bun hoat tinh du
bang cach ling (nén) co hoc dé dat dd am thich hop (95 — 97%) phuc vu cho cac
qua trinh Xt 1y bun ¢ phia sau.

Bé nén bun tuong doi giong bé lang ly tam. Tai day bun duoc tich nudc dé
giam thé tich. Bun loang (hdn hop bun — nudc) duoc dua vao dng trung tdm &
tam bé. Dudi tac dung cta trong luc bun s& lang va két chat lai. 53auk hi nén
bun s& duoc rat ra khoi bé bang bom hit bun.

3.8.2 Tinh toan
Lueu lwong biin dw can xir Iy moi ngdy:

Qv=0Q;+Quass + Qu=25+0,15+1=3,65 (m3/ngé1y)
Dién tich ciia bé nén bun dung dwoc tinh dua theo cong thirc:

_Q, 365

F -
qo 0,3 X24

= 0,5 (m?)

Trong do:

0o: Tai trong tinh toan 1én dién tich mit thoang ctia bé nén bun (m*m?.h),
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9o= 0,3 m*/m*h

Duong kinh cua bé nén bun :

4F 4% 0,5
D= |—= =08m
T T

Puong kinh ong trung tam:
d=0,1D =0,1x0,8 =0,08 m

Puong kinh phan loe ciia 6ng trung tam:
d; =1,35d = 1,35x0,08 = 0,1 (m)
Puong kinh tam chan:
den=1,3d; =1,3.0,1 = 0,13 (m)
Chiéu cao cong tdc ciia bé nén bin :
H=0,xt=0,3x10=3
Vi t : thoi gian nén bun. Chon t = 10h € quy pham (10 — 12h).
Chiéu cao tong céng ciia bé nén bun :
He=H+hy+h,+h;=3+0,3+0,3+0,8=4,4(m)

Trong do6 :

hy: chiéu cao tir muc nude dén thanh bé (m).

H,: chiéu cao 16p bun (m)

ha: chiéu cao phan chop day bé (m)
Mang thu nudc
Mang thu nudc dit vong tron theo thanh bé, cach thanh bé 0,3m.
Duong kinh mang thu nudc:

D= 0,8D = 0,8%0,8 = 0,64 (m)
Chiéu dai méang thu nude:
Lm=72D=2%08=25(m)
Lwong nudc tach ra khoi bun:
99,2% — 97% =2,2%

Lwong bun sau khi nén:

Qb= Qu—2,2%Qy = 3,65 — 2,2%x3,65 = 3,6 (M*/ngay).
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Tinh céng sudt bom hiit bin :

Thoi gian hut bun 1a 1 gio.

N = p.g-H.Q _ 1200 x 9,81 X 8 X 3,65
10007 1000x0,8x 1

= 430(W)

Trong do:
Q : luu lwong bun sau khi nén (m*/h).
H : chiéu cao cot ap toan phan. H = 8 (mH,0).
p - khéi lugng riéng cua bun sau khi nén (kg/m). p = 1200 (kg/m3).
n: hiéu suit bom (%). Chon »=0,8.
Céng sudt thuc té ciia mdy bom:
Nrr=1,2.N =1,2x 430= 515 (W)
Chon 2 bom cong suat 0,52 kW hoat dong luan phién nhau .
Bdng 3.8 Tong hop thiét ké bé nén bin

Thong sd Gia tri
Luu luong bun sau khi nén, Qnen(M*/ngay) 3,6
Puong kinh bé nén bun, D(m) 0,8
Puong kinh 6ng trung tim, d(m) 0,08
Puong kinh phan loe ctia 6ng trung tam, d,(m) 0,1
Puong kinh tam chan, de,(m) 0,13
Chiéu cao tong cong bé nén bun, Hy(m) 4.4
Cong suat bom hit bun (kW) 0,52

3.9 Ho sinh hoc
3.9.1 Nhiém vu

Nhiém vy ctia hd sinh hoc 1a nhdm 6n dinh tinh chat nudc thai va ting
cuong hiéu qua khir cdc chat ban hitu co con lai trong nudc thai. Trong hd, nude
thai dugc lam sach bﬁng qua trinh tu nhién, diét vi khuén gay hai (Colifrom) nho
tia cyc tim tr &nh sang mat troi
3.9.2 Tinh toan

Chon thoi gian luu nudc trong hd 1a 2 ngay dém.
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Thé tich ctia bé:

V=0xt=90x2=180(m°
Lay thé tich bé xay dung 1a 200 m® dur trit khi troi mua
Chon chiéu cao bé 1a H=2 m, chiéu dai 1a L =20 m, chiéu ronglaB=5m
= Kich thudc hd sinh hoc: Bx Lx H=4 x 3 x 1,1 (m).

Nudc tir bé sinh hoc dat tiéu chuan chat luong c6t B QCVN 24:2009 nén trang
trai c6 thé tuan hoan nuédc nay dé rira chudng trai, tiét kiém chi phi mua nuéc

sach.
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e Chi phi x4y dyng co ban va thiét bi (chi phi dau tu ban dau).

CHUONG 4: TINH KINH TE

Gi4 thanh xtr Iy nudc bao gom:

Chi phi van hanh va quan ly.

4.1 Chi phi dau tw ban dau

Bang 4.1 Chi phi xdy dung cong trinh

STT| Cong trinh Thé t3ich SH bonvi Pon gia3 Thanh tién
(m®) luong (VNDB/m”) (VND)
1 | Bélang cat 0,5 1 |Béténg | 1,000,000 | 500,000
2 | Bé diéu hoa 45 1 | Béténg | 1,000,000 | 45,000,000
3 Bé lang I 6 1 | Béténg | 1,000,000 | 6,000,000
4 | BEUASB 48 1 |Bétdng | 1,000,000 | 48,000,000
5 | Bé Aerotank | 13,5 1 |Bétdéng | 1,000,000 | 13,500,000
6 | Bélangll 12 1 | Bétong | 1,000,000 | 12,000,000
7 |Béchtabun| 1,6 1 |Bétdéng | 1,000,000 | 1,600,000
8 | Hosinhhoc | 200 1 | Bétdng | 1,000,000 | 200,000,000
Tong cong 8 326,600,000
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Bdng 4.2 Chi phi thiét bi

. . DPon gia Thanh tién
STT Thiet bi So lwgng
(VND) (VND)
1 Song chan rac 1 300,000 300,000
Bom chim & bé
2 B 2 3,000,000 6,000,000
diéu hoa
May cap khi bé diéu
3 . 2 10,000,000 20,000,000
hoa
Bom bun tuoi & bé
3 , 2 2,000,000 4,000,000
lang I
Bom tir bé ling I
4 , 2 3,000,000 6,000,000
sang bé UASB
May cap khi bé
5 2 15,000,000 30,000,000
aerotank
6 Pia phan phoi khi 4 500,000 2,000,000
7 | Bom bun tuan hoan 2,000,000 4,000,000
Bom bun & bé ling
8 ' 2 3,000,000 6,000,000
Hé thong duong
9 . 20,000,000 20,000,000
dién k¥ thuat
Puong 6ng dan
10 N 30,000,000 30,000,000
nudce, dan khi
Céc chi tiét phu
11 o 10,000,000 10,000,000
phat sinh
Tong cong 138,300,000

Tong vbén dau tu co ban bao gdm chi phi khdu hao xay dung 20 ndm va chi phi
khau hao may moc 10 nam.

_— 326,600,000 N 138,300,000
v 20 10

= 30,160,000 (dong/nam)
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4.2 Chi phi dién nang
Coéng , May Gio
, So Dién nang tiéu
Hang muc suat hoat hoat
lwgng thu (kW)
(kw) dong | dong
Bom chim bé diéu hoa 0,5 2 1 24 112
May thoi khi bé diéuhoa | 5,2 2 1 24 124,8
Bom bun tuwoi ¢ ling I 0,3 2 1 1 0,3
Bom tir bé lang I sang bé
0,4 2 1 24 9,6
UASB
Bom bun tuan hoan 0,3 2 1 24 7,2
Bom bun & bé lang 11 0,4 2 1 0,25 0,1
May thoi khi & bé
2 2 1 24 48
aerotank
Bom hut bun & bé nén 0,52 2 1 1 0,52
Tong cong 302,52

Bang 4.2 Chi phi dién nang
Gia cung cip dién cong nghiép: 2000 dong/kW
Vay chi phi dién nang cho mdt ngay van hanh:
T4 = 302,52x2000 = 605 040 dong/ngay = 220 839 600 dong/nam.

4.3 Chi phi quéan ly va van hanh

S6 cong nhan dé van hanh 1a 2 nguoi, luong 2,0 triéu/ thang va 1 k¥ su,
luong 3,5 tri¢u / thang.

Tong chi phi nhdn céng la:

ToL = 7,500,000d6ng/thang = 90,000,000d6ng/nam.
4.4 Chi phi bio dudmg may méc thiét bi
Chi phi bdo dudng hang nim udc tinh bang 1% tong sé von dau tu vao cong
trinh xur 1y.
Tpe = 0,01x30,160,000 = 301,600 (d6ng/nim).
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4.5 Chi phi xir Iy 1m® nuwére thai
Téng chi phi xir 1y

Trc = 301,600 + 30,160,000 + 220,839,600 + 90,000,000 = 341,301,200
(d6ng/nam).

— Gi4 thanh xit Iy cho 1m® nwéc thai:
341,301,200
90 X 365

Nudc thai sau khi xir Iy dat QCVN 24:2009 cot B nén c6 thé tuan hoan dé ria

= 10,390 (dong/m?)

chudng trai. Luu luong nudc thai 1a 90 m®/ngay dém, qua cac bé xtr 1y s& tidu
hao khoang 10 m®, 80 m* duogc tudn hoan s& tiét kiém duoc chi phi mua nudc
sach.
Gia thanh 1 m? 12 7,400 VVND. Tiét kiém chi phi 1a:

T’ = 7,400 x 80 = 592,000 (dong/ngay) = 216,080,000(dong/nam)
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KET LUAN

P06 an da néu dugc tong quan hi¢n trang 6 nhiém nudc cua nganh chan

nudi cling nhu da chi ra cac thanh phan, tinh chat ctia nudc thai chan nudi.

Db an cling dua ra dugce nhimg phuong phap xt Iy bao gdm ca vat 1y, hoa

hoc va sinh hoc.

Do dic thu ctia nudc thai chin nudi gidu chat hitu co ( BOD, COD cao)
nén ap dung phuong phap xir 1y bang sinh hoc dé vira tiét kiém chi phi, xir Iy

tri¢t d€ dugc céac chat 6 nhiém va than thi€n voi moi trudong.

D6 an da dé xuét duoc phuong 4n tdi wu cho xt 1y nudc thai chin nudi
bao gém mot hé théng cac bé léng cat, bé diéu hoa,bé léng can, bé UASB, bé
Aerotank, ho sinh hoc. Nudc thai sau khi xtr 1y dat ti€u chuan cot B cia QCVN
24:2009 cua B Tai Nguyén Moi Truong.

Khuyén khich nhiing trang trai chan nudi quy mé vira va 1én ap dung theo
phuong an xir Iy nay dé khong gay 6 nhiém méi trudong cling nhu tiét kiém chi

phi do ¢6 thé tuan hoan nudc sau xu ly dé rira chuong trai.
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LOI CAM ON

Em xin chan thanh cam on Th.s Nguyén Xuan Hai di hudng dan va gitp
d& em rat tin tinh trong thoi gian lam khoa luan vira qua. Dudi sy dinh hudng va
tao diéu kién tiép xtc thyc té, thﬁy da giip em cung ¢d kién thirc duoc hoc trén
ghé nha truong. Dong thoi ¢ cai nhin thuc té vé van dé 6 nhim méi trudong ndi
chung, ciing nhu 6 nhiém méi trudng nudce ndi riéng.

Em xin cam on céc thiy co gido trong khoa k¥ thudt méi truong da tu van
va chi day em rat nhiéu trong sudt thoi gian lam khoa luan.

Em xin cam on t6i nha trudng, trudng DPHDL Hai Phong d3 tao diéu kién
day da vé co so vat chat dé em co thé nghién ctru va hoan thanh xong chuong

trinh hoc cua minh.
Em xin chan thanh cam on!
Hai Phong, ngay 18 thdng 11 nam 2011

Sinh vién

Trinh Thi Trang

Sinh vién: Trinh Thi Trang - MT1101 63



Khoa luan tot nghiép
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DANH MUC CHU VIET TAT

STT Ky hiéu Y nghia
1 BOD Nhu cau oxy sinh hoa
2 COD Nhu cau oxy hoa hoc
3 Niéng Tong ham luong nito
4 Piéne Téng ham luong phosphor
5 TSS Téng ham luong chit rin lo limg.
6 SS Céc chat ran lo lung
7 VSS Chét ran hoa tan
8 VSV Vi sinh vat
o | QCVNZ4:2008 Quy chuédn Viét Nam 24:2009 Bo Tai Nguyén Moi
Truong
DANH MUC HINH
STT Tén hinh Trang
. Hinh 2.1 So d6 tong quat xir Iy nudc thai giau chat hiru 6
co sinh hoc
2 | Hinh 2.2 So d6 hé thong xtr Iy nudc thai chin nudi heo 19
3 | Hinh 3.1 Mat cat bé diéu hoa 29
4 Hinh 3.2 Mit cat bé lang 1 31
5 Hinh 3.3 Can bang vat lidu cho bé Aerotank 43
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DANH MUC BANG
STT Tén bang Trang

1 Bang 2.1 Thanh phan nudc thai chin nuéi heo 18

2 Bang 3.1 Tong hop cac thong s thiét ké song chan rac 23

4 Bang 3.2 Tong hop céac thong so thiét ké bé lang cét 25

5 Bang 3.3 Tong hop tinh toan bé diéu hoa 29

6 Bang 3.4 Tong hop tinh toanbé lang 1 33

7 Bang 3.5 Tong hop tinh toan bé UASB 39

8 Bang 3.6 Tong hop tinh toan bé Aerotank 48

9 Bang 3.7 Tong hop tinh toan bé lang 2 52

10 | Bang 3.8 Tong hop thiét ké bé nén bun 55

11 Béang 4.1 Chi phi xay dung cong trinh S7

12 | Bang 4.2 Chi phi thiét bi 58

13 Bang 4.3 Chi phi dién nang 59
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MUC LUC
LOTMO DAU .....cooooiiiieisessees st 1
CHUONG 1: TONG QUAN.......cooiiteeeeeeeeeeet et e eee et ee e en s e seeeenens 2
1.1 Hién trang 6 nhiém moi trudng do chin nudi heo & NUGC ta....c.cvvvevevvenneee. 2
1.2 Thanh phan, tinh chét ctia nudc thai chin nudi heo.........covvevveeveeeeeeeeeene 2
1.2.1 CAC ChAt KTl €O VA VO €O vvvvverarereiineeiseessses st 2
1.2.2 Nito VA PROEPN0......coiiiiciccc et 3
1.2.3 Visinh vt gAY BENN.......cooiiiiiiiii e 4
1.3 C&c phuong phap xtr Iy nude thai chan nudi heo.......coocvvvevvivececiccecen, 5
1.3.1 Phuong phap XU 1 €O RQC.....c.iiiiiiiiiiieie e 5
1.3.2 Phuong phap XU 1Y hOa 13 ...covviieicie e 5
1.3.3 Phuong phap Xt 1y SINh hQC......cviiiiiiiiiiciec e 6
CHUONG 2: PE XUAT PHUONG AN XU LY NUOC THAI CHAN NUOI
HE O Lo e e 15
2.1 Céc nghién ctru trong va ngoai nude vé xtr Iy nude thai chan nudi heo....... 15
2.1.1 CAC NUGC 8N thE GIGT ....veveieieeeieeeeeeeeee ettt 15
2.1.2 O VIBE NG 1.ttt 16
2.2 Co s0 lua chon phuong an Xt [y nurdc thal......ccoeccvveiiiiecccie e, 17
CHUONG 3: TINH TOAN CHI TIET CAC CONG TRINH XU'LY ........ 21
3.1 SONE CRAN TAC vt eeeteses st an st 21
T A S5 50 Y S 21
3. L2 TINNTOAN ..ot 21
3.2 BE JANG CAL NANG ...vovovveecevseeseeeeeeses st eesess st sne st 23
B0 WAL 1<) ' 1 SRR 23
3.2.2. TINN TOAN <o 23
3.3 BE QIEU NOA . vvverieeiee et 25
1T 20 A\ 4 1S5 5 2 O 25
332 TINNTOAN ... e 25
I ST Yo (0 (TR 30
34,1 NRICIM VU ..ttt ettt e ettt e eenaeeteessaesneesneeanneas 30
342 TINNTOAN ..o e 30
3.5 BEUASB ..ottt 33
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T A 613 60 TV ) RPN 33
3.5.2 TINNE0AN c.veeiee et be e sbe e sbe e saeesare s 33
3.6 BE ACTOTANK ... eeeeee oot e e e e e ee et et et et et eeee e e e e e e eeeeeeeeeaeeeeneeeneeeens 39
T T A 4T3 00 TV ) PR 39
3.6.2 TINNL0AN c..veiiee ettt e sbe e sbe e s e e 40
BT BEIANE L6ttt 48
R 0 R\ £ 1 1S5 5 2 SO 48
IR A I 10 4 (o T L 48
3.8 BE NEN DUN....ooovoesivceceeeecee ettt ne st neas 53
3.8.1 NRIEIM VU ..uvviiiiiiiiiiice ettt et e e st e e e e s ebb e e e e e s eabree e e e s ennrneeas 53
IR T I 10 1 (o T o 53
3.9 HO ST NOC vttt ettt ettt ettt ettt ettt et et et ee et en e e 55
GRS I A 4T3 0 TV ) TR 55
3.9.2 TINNTOAN oo e be e re e 55
CHUONG 4: TINH KINH TE .....cooviiiiiieeeeeeeeee e tenes s 57
4.1 Chi phi dau tW DAN GAU c....oeeeeeeeeeeeee ettt 57
4.2 Chi phi G180 NANE ..eeeivvvee i 59
4.3 Chiphi quan Iy va van hanh............cccoiii e 59
4.4 Chi phi b3o dudng may moc thict Bi........ccoeveveeererirsrierieseeeeeesseesee e, 59
4.5 Chi phi X0 1 1m> NUGC thAl ..o 60
KET LUAN .....oooiiiiiiieeeeeeee et es s eses st en s ses st seesen s snsanens 61
DANH MUC TAI LIEU THAM KHAO...........cccoovvivniieieeesrssesesen e, 62
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