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DANH MUC CHU VIET TAT

COD (Chemical Oxigen Demand): nhu cau oxi hoa hoc

BOD (Biochemical Oxigen Demand): nhu cau oxi sinh hoé

SS (Suspended Solid): chét ran lo limg

VSS (Volatile Suspended Solid): ham luong chét dé bay hoi
MLVSS (Mixed Liquor Volatile Suspended Solid): ham lwong chit ran lo ltng dé bay
hoi

MLSS (Mixed Liquor Suspended Solid): ham lugng chét rin lo ling
NH," : Amoni

QCVN: quy chuan Viét Nam

BTNMT: b tai nguyén moi trudng

NGK: nudc giai khat

SBR: bé hoat dong gian doan

RBC: dia quay sinh hoc

UASB (Upflow Anaerobic Slude Blanket): bé phan tmg ky khi
VSV: vi sinh vat

TCXD: tiéu chuan xay dung

F/M (Food/Microganism Ratio): ty 1€ thirc an cho vi sinh vat

PVC (Poly Vinyl Clorua): vét liéu déo tong hop



LOI CAM ON

Truede tién, em xin bay t6 long biét on sau sdc téi Thac sy Bui Thi Vu da
tdn tinh givip A6 em trong sudt 3 thang lam khod ludn vira qua.

Em xin chdn thanh cam on cdc thay, cdc c¢é trong bé mén méi trueong ciia
truong Dai Hoc Dan ldp Hai Phong da tao moi diéu kién cho em lam khod ludn
tot nghiép va gitip em hoan thanh khod hoc trong sudt nhitng niam hoc vira qua.

Em xin chdn thanh cam on gia dinh va ban be da dong vién giup do em
trong sudt qud trinh hoc tdp va hoan thanh khod ludn.

La budc dau lam quen véi nghién ciru khoa hoc, vi thoi gian va trinh do
c6 han nén khod ludn ciia em con nhiéu thiéu sét, mong thdy co va cac ban nhiét

tinh gop ¥ cho em dé khod ludn ciia em dwoc hoan thién hon.

Hai phong, ngay 8 thang 12 nam 2012
Sinh vién

Nguyén Xuin Hiép



Khéa luin tot nghiép Nganh: Ky thudt moi truong

MO PAU

Véi duong b bién dai 3.200 km, ving dic quyén kinh té trén bién rong
hon 1 triéu km? va vung nudc mat ndi dia rong hon 1,4 tri¢u km? giap Vi¢t Nam
c¢6 nhiéu thé manh ndi troi dé phat trién nganh Cong nghiép Thuy san. O nhiing
nudc ¢ tiém nang 16n vé thuy san nhu nudc ta, cong nghiép ché bién thuy san
cling ngay cang phat trién. Trong cac nudc xuat khau thuy san trén thé gidi, Viét
Nam duoc coi 1a mot trong nhitng nudc c6 tbe do ting trudng thiy san nhanh
nhat. Hién nay, hang thiy san Viét Nam ngay cang chiém vi tri cao trén thi
truong qubc té. Ca nudc co khoang 700 nha méy ché bién thuy san quy mo cong
nghiép. Mit hang thuy san ctia Viét Nam ciing di va dang c6 mit ¢ nhiéu qubc
gia va vung lanh tho trén thé gidi.

Bén canh nhitng nhitng loi ich ma né mang lai cho nén kinh té thi n6 ciing
dé lai nhitng hau qua dang ludng ddi véi moi trudong sdng cia chung ta. Viéc
thai mot luong 16n nude thai san xuat va ché bién thiy san vao mdi truong chua
duoc xir Iy hoic dugc xur 1y nhung chua triét dé di gdy 6 nhiém cho nhiing
ngudn nudc xung quanh cac nha may ché bién thay san. N6 gy ra nhitng anh
huong rat 16n ddi voi con ngudi va hé sinh thai. Vi xu thé phat trién hién nay
va ap luc phai thyc hi¢én Luat moi truong, cac doanh nghiép ché bién thuy san
phai c6 chinh sach quan tam thoa dang d6i voi ngudn chat thai boi vi day la cac
diéu kién ton tai cua doanh nghiép, déng tho1 BVMT, thuc hién PTBV.

Mot trong cac cong cu dé doanh nghi¢p thuc hién tdt cac yéu cau trén do
1a 4p dung cac giai phap ngan ngira giam thiéu chat thai tai nguon trudc khi dua
vao hé théng xir Iy dé ting loi nhuan cho doanh nghiép. Ngoai ra dé giam t6i da
cac tac dong cuia ngudn chét thai t6i moi trudng thi can phai két hop véi xir Iy
cubi duong ong. Xuat phat tir thuc tién d6, dé tai: “Tinh toan thiét ké hé thong
xit Iy nwée thai nha may ché bién thiy san, cong suit 1.000m*/ngay dém” di

duoc lya chon trong qué trinh 1am khoa luan tbt nghiép.

Sinh vién: Nguyén Xudn Hiép — MT 1201 1
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CHUONG 1. TONG QUAN
1.1. Tong quan vé nganh thity san thé giéi va Viét Nam [10,11,12]
1.1.1 Nganh thiy sdn thé gii

Theo sé liéu cua To chirc Nong Luong Lién hiép quoc (FAO), thuy san
hién dang 14 mat hang thyc pham dugc tiéu thu manh nhat véi khoang 102 ty
USD nam 2008. Ciing theo s6 liéu cia FAO thi tir nay dén nam 2015, tiéu thyu
thity san tinh theo dau nguoi trén toan cau s& ting truong khoang 0,8%/niam,
tong nhu cau thily san va cac san pham thity san s& tang khoang 2,1%/nam.

Ciing theo béo cao ciia FAO, thily san nudi hién 13 nguén cung cap dam
dong vt ting truong nhanh nhét cua thé giéi va dap tng gan mot nira san luong
tiéu thy toan cau. Bdo cao nudi trong thity san thé gidi nam 2010 cho thiy, san
luong thuy san nudi cua thé gidi di ting hon 60% tir 32,4 - 52,5 triéu tan trong
giai doan 2000 - 2008. Va dy kién trong nim 2012, thiy san nudi s& dap ung
hon 50% luong tiéu thu thily san cta thé gidi.

Nhu vay c6 thé thdy, nhu cau thily san thé gidi nam 2012 sé tiép tuc ting
so voi nam 2011. PBay la mot diéu kién thuén loi dé cac doanh nghiép xuit khau
thuy san Viét Nam tiép tuc day manh trong nim 2012, nhat 1a véi cac thily san
nudi trong nhu tom, ¢4 tra, nhuyén thé, ca ng, ...

Du bdo ctia cac chuyén gia thé gidi, san luong tom s& cd xu hudng phat
trién manh tai cac nudc chau A (Trung Quéc, Thai Lan, Viét Nam va Indonesia)
va cac nudc chau My La tinh (Ecudor, Mexico, Brazil).

Theo Hai quan Ecuado, xuat khau tém ciia nudc ndy trong thang 1/2012
dat 14.211,7 tan, tri gia 91,2 triéu USD, giam 22% vé khdi luong so véi thang
12/2011. Xu huéng giam ciing xay ra d6i voi Nhat Ban. Theo thong ké ctia Hai
Quan Nhat Ban, trong thang 1/2012, qudc gia nay nhap khau 14.456 tan tom
dong lanh nguyén li¢u, tri gid dat 12.975 triéu Yén (tuong duong 168,6 tricu
USD), véi mire gia trung binh 898 yén (11,67 USD)/kg, giam 26% vé lugng so
v6i thang 12/2011; giam 12% vé luong va 3% vé gia tri so v6i cung ky nam

trudc. Ngué)n cung cép tom chinh cia Nhat la Trung Quéc, bai Loan, Viét Nam,

Sinh vién: Nguyén Xudn Hiép — MT 1201 2
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Théi Lan va Malaysia.
Bang 1.1. San lwong tom tai mdt sd nuéc trén thé gioi

Pon vi tinh: Nghin tin

TT Quoc gia 2010 2011 2012
1. Trung Quoc | 890 962 1.048
2. Thai Lan 549 553 591
3. Indonesia 334 391 443
4, An Db 94 108 116
5. Bangladesh 110 115 120
6. Ecudor 145 148 152
7. Mexico 91 120 132
8. Brazil 72 82 90

[Nguon:Global Outlook for Aquaculture Leadership]
1.1.2. Nganh thiiy sdn Viét Nam

Hién nay ca nudc ta c6 1.015 co sé ché bién thuy san quy mé 16n nho
khac nhau, san xuat san pham xuat khau va tiéu dung noi dia.

Theo Tong cuc Thuy san, 2011 1a nam nganh thily san ca nuéc ¢ duge
két qua dang phan khdi ca vé san xuét nudi trong, khai thac va xuat khau. Tong
dién tich nuéi trong thiy san cua ca nude dat 1.099.000ha, ting 2,5% so véi
2010. San luong thuy san udc dat 5,32 triéu tan, trong dé san lugng nudi trong
dat 3 triéu tan, ting 7,8% Vva san luong khai thac dat 2,35 triéu tin, ting 2,32%
s0 v6i 2010. Gi4 tri xuat khau thuy san cia ca nude trong thang 2/2012 dat 422
triéu USD, tang 16,4% so véi thang 1/2012, nang tong gia tri xuat khau thiy san
trong hai thang dau nam 2012 1én 775 triéu USD, ting 14,5% so véi cung ky
nam 2011. EU, My va Nhat Ban van la 3 d6i tac chinh nhap khau hang thuy san
ciia Viét Nam trong 2 thang qua. Xuat khau sang EU dat 156 triéu USD, giam
7,1%; My dat 142 triéu USD, tang 18,2% va Nhat Ban dat 130 triéu USD, tang

24,9% so véi cing ky nam 2011. Trong nhiing nam gan ddy, cic san pham mat

Sinh vién: Nguyén Xudn Hiép — MT 1201 3
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hang thily san cta Viét Nam ngay cang duoc da dang héa. Cac san pham nhu
tom, c4 tra, ca ngir, hang kho, muc, bach tudc 1a di tao duoc chd ding trén thi
truong cac nudce va chiém ti trong 16n nhit trong kim ngach xuét khau thiy san.

Tom ding dau vé kim ngach xuét khau, chiém 35%.

B TOm
® Muwc va Bach tubc
Thuy sén khac

mC3

4%

[Nguén: Hdi quan Viét Nam]
Hinh 1.1. Co cAu xuat khau hang thiiy san ciia Viét Nam trong 6 thang dau
nam 2010

bang chu y 1a cac thi truong & khu vyc chau A nhu Han Quéc, Trung
Quéc va ASEAN dang ting manh nhap khau thuy san cta Viét Nam (ting tir 40
- 90% trong thang 2/2012). Han Quéc van duy tri dugc vi tri thr 4 vé gia tri
nhap khau thuy san, Viét Nam, Trung Qudc dung thtr 5, trong d6 Hong Kong
g6p phan 16n cho sy ting truéng manh cia thi trudng ndy (ting 126% trong
thang 2/2012 va 55% trong 2 thang dau nam 2012).

Sinh vién: Nguyén Xudn Hiép — MT 1201 4
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HEU

B NhatBan
u My

H Han quéc
B ASEAN

m Khac

[Neuon: Hai quan Viét Nam]
Hinh 1.2. Co ciu gi4 tri xuit khau thiy san Viét Nam tir 1/1/2012 dén
15/2/2012
1.2 Cong nghé ché bién thity san Viét Nam [9,13]
Tuy thudc vao céc loai nguyén li€u nhu tom, cua, cd, sd, myc... ma cong
nghé c6 nhiéu diém riéng biét. Tuy nhién quy trinh san xudt co cac dang dién

hinh nhu: dong lanh, d6 hdp, nudc mam, mam céc loai, bot ca va dau ca.

Sinh vién: Nguyén Xudan Hi¢p — MT 1201 5
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Quy trinh ché bién thily san thong thudng dugc thé hién theo hinh 1.3.

San pham danh bt dugc

Y

Loai bd san pham

\ 4

Phéan loai va can nang

Avv thiva
\ 4
Chuanbi Loai bo da, xuon
T Lam c4, danh vay, lay thit : ’ g
: Nudc —— hile. bd da va I3 b e > CaA o o
Lo | phtle, bo da va lam sac mau, dau, rudt, thit ca
ruot
__________ . v Nudc mam, nude sot cé,
I , . I \ \ 10 A . \ .
|| Nudc chloride ——+ Lam sach va kiém tralai |- > dAu, thit c4 won, bao bi
_________ -
]f]’\(/'\\ﬂ{T AI‘]I’\{T
Giai doan thanh pham
—» Nudc ca sot, nudc mam... v
T T T '_ - I 3 A A
| Céc hop chat Lo San phim cy thé. |
| . , L_J Loai bd thit uon, tia :
| khac (nuéc ’ sach
| .
z | | .. , A
B | Giai doan dong hop A
— »| :
dong lanh.dong chai
L oA qia g A LA A o .
| Nguyénlicuding | | Péng goi va giri di D0 phe thai, qud han st
, — > 5 2 e
: dé dong goi : dung, san pham bi tra

Hinh 1.3. Day chuyén cong nghé ché bién thiiy san thong dung
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1.2.1.Cong nghé ché bién thiiy sin dong lanh

Pdi v6i ché bién thuy san dong lanh dugc thuc hién theo quy trinh sau:

Nguyén li¢u tuoi

uép da

Rua

__________________________

SS: 128 — 280 mg/l
COD : 400 — 2200 mg/I
Nis 0 57 — 126 mg/l

P 23 —98 mg/l

__________________________

So ché

Phan loai c&

Xép khuén

v

bong lanh

A\ 4

Dong goi

Béo quéan lanh

(-25°C dén -18°C)

Hinh 1.4. Quy trinh cdng nghé sin xuit cac sian pham dong lanh ciia mdt s6
cong ty ché bién thiy sin tai mién Nam, Viét Nam
Cong doan rira ctia qua trinh thai ra nudc thai véi ndng do chat 6 nhidm

cao, dic biét chat hiru co, thé hién qua gia tri COD dao dong 400 — 2000 mg/l
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1.2.2. Quy trinh céng nghé ché bién cdc sin pham cd hop

Pé ché bién ca hop, cac nha may thuc hién theo quy trinh sau:

Nguyén li¢u

(cAa 1irdn lanh)

v  SS:150-250mgl
Rioa | »  COD:336-1000 mg/l |
N : 42 — 127 mg/l |

A 4 \ '

______________________________

Loai bo tap chét

y

Luodc so lai

Y

Dong vao hop

A 4

Cho nudc mudi vao

v

Ghép mi hop

A 4

Khtr trung

bé ngudi

Dan nhan

A 4

bong goi

Bao quan

Hinh 1.5. Quy trinh cong nghé sin xuit cic sin pham déng hop cia cac

cong ty ché bién thiy san tai TP.HCM, Cin Tho, Ca Mau
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Tuong tu ché bién cac san pham dong lanh, khau rira trong ché bién ca
hop thai ra nudc thai vai COD vuot qua tiéu chuan cho phép khoang 3 — 10 lan.
1.2.3. Cong nghé ché bién nwéc mim va mdam cdc logi

Quy trinh ché bién nudc mam duge thé hién theo hinh 1.5.

Nguyén li¢u (cd)

Lya chon va xu ly

A\ 4

Tron mudi
" /‘; 14
Khuay tron dinh ki Lén men Bo xung nude
—, n khi can
Phoinang tynhién ————— .
L, : i Chan nu6i hoac lam
Chiét rat "____ | By F------- » ac fa
: ! | nhan hAn

\ 4

Phu gia can thiét

Nudoc mam

Hinh 1.5. Quy trinh cdng nghé san xuit cac loai nwéc mim
1.3. Hién trang méi truwong nganh ché bién thiy san Viét Nam [1,12]

Cac ngudn giy 6 nhidm chu yéu trong cac cong ty ché bién thuy san
thuong duoc phan chia thanh 3 dang: chét thai ran, nude thai va khi thai. Trong
qué trinh san xuat con gy ra cac ngudn 6 nhiém khéac nhu tiéng on, d6 rung va
kha nang gy chay no.

1.3.1. Hi¢n trang vé nwéc thai

Nudc thai trong nha may ché bién thily san phan 1én 1a nudc thai trong

qua trinh san xudt bao gdm nudc rira nguyén liéu, ban thanh pham, nudc sir

dung cho v¢ sinh nha xudng, thiét bi, dung cu ché bién, nudc vé sinh cho cong
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nhan. Nguén 6 nhiém nudc thai chinh ciia nha mdy ché bién thuy san 1a nudc
thai san xuat.

Nudc thai ché bién thiy san c6 ham luong cac chét hiru co cao. Do dé, nd
s& gy 6 nhiém cac ngudn nudc mit va nudc ngdm trong khu vuc néu khong
duogc xir 1y dat tiéu chuan cho phép.

Thanh phén va tinh chit ctia nudc thai ché bién thuy san chu yéu 1 chat
thai hitu co c6 ngudn gbe tir dong vat dé bi phan hiy (chi yéu 13 cac hop chat
clia protit va cac axit béo bao hoa). Cac thong sb co ban trong nudc thai ché bién
thuy san nhu sau: COD dao ddng trong khoang 600 - 2400 mg/l, BODs tir 400 -
1800 mg/l. Thanh phan hitu co kha cao nay khi bi phan hay ki khi s& tao ra san
pham trung gian c¢6 mui rat khé chiu va dic trung, gay anh huong dén stc khoe
cong nhan truc tiép 1am viée va moi trudng xung quanh. Ngoai ra, ham lugng
chat ran lo ling SS tir 125 - 700 mg/l, trong nudc thudng chia vun thiy san, cac
vun nay rat dé lang, dé gay nghén duong 6ng. Ham lugng nito va photpho rét
ca0 (Ni =57 - 120 mg/l, P = 13 - 90 mg/l), diéu nay cho thdy muc d6 6 nhiém
chat dinh dudng 16n nén kha nang gy phu dudng tai nguon tiép nhan 1a khong
tranh khoi. Voi cac thong s co ban trong nudc thai nganh ché bién thily san,
cho thay cac chi tiéu nay déu vuot qua tiéu chuan cho phép nhiéu lan (vuot tir 5
- 10 1an vé chi tiéu COD va BOD, 7 - 15 lan chi tiéu N hitu co), luu lugng nudce
thai trén mot don vi san pham ciing rat 16n. Do d6 can c6 nhitng bién phap khic
phuc dé ngan ngira cac anh huong xau dén moi trudng va con nguoi..

Thanh phan va tinh chit nudc thai cia mot s6 nha may ché bién thuy san

dugc thé hién trong bang 1.2 va 1.3.
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Bang 1.2. Thanh phan va tinh chat nwéc thai cong ty ché bién thiy sin

Seaspimex - TP.H6 Chi Minh

Chi tiéu Maiu 1 Mau2 |MAiu3 Maiu 4
pH 6.62 7.32 714 7.08
TDS, mg/I 1440 1160 1640 1410
Do duc, PTU 121 92 242 152
Do mau, Pt.Co 1674 852 2273 1600
Téng P, mg/l 21.01 12.56 3.75 12.44
SS, mg/I 9.50 55 36 32
Tong N, mg/l 265.19 176 152.71 198
Tong sd Coliform,MPN/100ml | 1000 1100 19000 0.1
COD, mg/I 893 336 230 1200

[Nguon: Phan Thu Nga — ludn vin cao hoc, 2000]

o Ghi chu :

-Mdu 1 :
- Mdu 2 :
-Madu 3 :
-Mdu 4 :

Nuweéc thdi ché bién muec.
Nuéc thai ché bién tom.
Nueoc thai phan xwong dong lanh.

Cong xd phdn xwong hdi san déng lanh.

Pic trung 6 nhiém nudc thai ché bién thuy san duoc trinh bay trong bang 1.3.
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Bang 1.3. Pic trung nuwéc thai ché bién thiy san

Chi tiéu danh gis 6 nhiém
Loai hinh CBTS pH BOD COD SS TN TP
(mg/) | (mg/l) | (mg/l) | (mg/l) | (mg/l)
Dong lanh 6,5-8,0| 150-2000 | 200-2500 | 150-350 | 20-200 | 10-50
D6 hop 7,1 478,8 775,6 100 24,84 | 11,82
Sumiri 7,8 3120 4890 586 125 11,32
Nu6c mam 75 20 40 75 - -
D6 kho 7,3-7,8 | 60-125 80-200 | 120-370 | 6-27 2-8
Aga 6,7 217,8 413,8 136,6 9,7 27,5
QCVN11:2008/BTNMT | 5,5-9,0 50 80 100 60 -
(Cot B)

[Nguon: Xir 1y mede thai bang phwong phdp sinh hoc, Lwong Pirc Pham, 2000]

Nudc thai CBTS dic biét 1a nudc thai CBTS dong lanh c¢6 néng do 6
nhiém céc chét hiru co cao, vuot nhiéu lan QCVN 11:2008 (loai B) tir 1,5-3,5
1an vé chi tiéu SS, tir 3 — 40 1an vé chi tiéu BOD, tir 2,5 — 31,25 1an theo COD,
... Nu6c thai CBTS dong lanh c6 nong d6 6 nhiém cao hon rd rét so vdi cac
loai hinh khac nhu san xuat nuéc mam, d6 kho dic biét 1a ham luong Nito. Do
yéu cau va dic trung san phim, nudc thai san xuat Sumiri c6 nong do cac chat o
nhiém rit cao, hon han cac loai hinh khac.

1.3.2. Hi¢n trang vé khi thai

Céc loai hoi, khi doc, mui hoi tanh 1a ddc trung chu yéu gy 6 nhiém moi
truong khong khi trong cac co s¢ CBTS vo1 mic do anh huong khac nhau, phu
thudc vao loai hinh cong ngh¢, diéu kién vé sinh cong nghiép.

Khi 6 nhiém phat sinh trong cac co s CBTS tir cac ngudn sau:

- Mui hoi tanh: mui héi tanh do mui cua nguyén li€u va qua trinh phan giai
cac thanh phan hitu co nguyén liéu, phé liéu thuy san. Mui tanh ctia nguyén liéu

ton tai sudt trong qua trinh ché bién tap trung ¢ cac bd phan tiép nhin nguyén
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lidu, xir Iy nguyén liéu, cac phuong tién thu gom va xir Iy chat thai.

- Hoi Clo: phat sinh trong qua trinh pha va st dung hoa chat dé khtr trung,
téy tréng nguyén li€u, v¢ sinh thiét bi, dung cu ché bién, nha xuong. Pac diém
ctia hoi Clo c6 mui xdc, hiac kho chiu c6 thé giy kho chiu, viém duong ho hép,
gdy bénh viém, nhiém da.

- Tac nhan lanh ro ri: mdi chéat lanh nhu CFC, NH; ¢6 thé ro ri va phat tan
ra moi truong bén ngoai tir cac hé théng lam lanh, cép lanh phuc vu cho qua
trinh ché bién va bao quan thuc phém. bac biét, kha nang co thé Xay ra & muc
d6 cao voi nhitng thiét bi cii, str dung lau ngay it duoc bao dudng, kiém dinh.

- Tiéng 6n, do rung tir cac thiét bi dong luc thuong sir dung trong qua trinh
cong ngh¢ nhu bom, quat, may nén khi, may phat dién,...

1.3.3. Hién trang vé chit thdi rin

Chét thai ran thu dugc tir qua trinh ché bién tom, muc, cé, so ¢ dau vo
tom, vé so, da, mai muc, ndi tang, ...Thanh phﬁn chinh cua phé thai san xuit céc
san pham thuy san chil yéu 1a cac chat hitu co giau dam, canxi, photpho. Toan
bo phé liéu nay dugc tan dung dé ché bién cac san phém phu hodc dem ban cho
dan lam thirc an cho ngudi, thirc an chin nudi gia suc, gia cAm hodc thily san.
Ngoai ra con ¢c6 mot lugng nhd rac thai sinh hoat, cac bao bi hu hong hoac da

qua st dung vi thanh phan dic trung ciia réc thai do thi.
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CHUONG 2. CAC PHUONG PHAP XU LY NUGC THAI
2.1. Xir ly co hoc [7]

Trong nudc thai khong chi chira cac thanh phan hoa hoc tan, cac vi sinh
vat, ma con chira cac chat khong tan. Cac chat khong tan c6 thé co kich thudc
nho va kich thudc 16n. Nguoi ra dua vao kich thudce va ty trong ciia chung dé
loai chung ra khoi moi truong nudce, trude khi ap dung cac phuong phéap hoa 1y
hoac cac phuong phép sinh hoc.

Tuy theo kich thudc va tinh chat dic trung cua timg loai chit rin ma
nguoi ta dua ra nhing phuong phép thich hop dé loai chung ra khoi méi truong
nuédc. Nhitng phuong phap loai cac chat ran co kich thude 1on va ty trong 16n
trong nudc duge goi chung 1a phuong phéap co hoc.

Phuong phap xir 1y co hoc co thé loai bé dugc dén 60% cac tap chat
khong tan c6 trong nudce thai va giam 20% BOD.

2.1.1. Song chdn rdc

Nudc thai dugce dua tdi cong trinh phai qua song chin rac dé gat bo lai cac
tap chat thé nhu rac do hop, céac mau da, g6 vun .... Song chin réac co thé cd dinh
hodc di dong ciing c6 thé két hop v6i may nghién rac. Thong dung hon ca 1a
song chin rac ¢d dinh, cac song chin duoc lam béng kim loa1 dat ¢ ctra vao cua

kénh dan, nghiéng 60 - 90°, thanh chin c6 tiét dién tron, vuong hoac to hop.

l %//m¢
TT/////// >\////////T

v :

Hinh 2.1. So' @6 song chin rac
2.1.2. Bé tich dau mé

Bé tach dau m& thuong duge ing dung trong xir Iy nudc thai cong nghiép
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¢ chira ddu m&, cac chit nhe hon nudc va cac dang cht noi khac. Péi véi nude
thai sinh hoat, do ham luong dau m& va céc chat noi khong 16n cho nén co thé
thuc hién viéc tach chiing ngay & bé ling dot mot nho cac thanh gat thu hodi dau
md, chit noi trén bé mit bé lang.

2.1.3. Bé ling cit

Bé ling cat dung dé tach cac chat ban vo co c6 trong luong riéng 16n hon
nhiéu so v&i trong luong riéng ciia nudc nhu xi than, cat ... ra khoi nude thai.
Thong thuong cin lang c6 duong kinh hat khoang 0,25 mm (tuwong duong d6 16n
thuy Iyc 13 24,5) chiém 60% tong s6 cac hat can c6 trong nudc thai.

Theo chiéu dong chay, bé ling dugc phan thanh: bé lang ngang va bé lang
dirng.

Trong bé lang ngang, dong nudc chay theo phuwong ngang hoic vong qua
bé véi van tdc 16n nhit V. = 0,3 m/s, van tdc nho nhit Vi, = 0,15 m/s va thoi
gian luu nude tir 30 - 60 gidy. Doi véi bé lang dimg, nude thai chuyén dong theo
phuong thang dimg tir dudi 1én d&én véach tran véi van téc nude dang tir 3 - 3,7
m/s, van tdc nudc chay trong mang thu (xung quanh bé) khoang 0,4 m/s va thoi
gian luu nude trong bé dao dong trong khoang 2 - 3,5 phut.

Cat trong bé lang duoc tap trung vé hd thu hoic muong thu cat dudi day,
liy cat ra khoi bé c6 thé bang thu cong (néu luong cat < 0,5 m*/ngay dém) hodc
bang co gidi (néu lugng cat > 0,5 m*/ngay dém). Cat tir bé ling cat duoc dua di
phoi kho ¢ san phoi va cat kho thuong dugce st dung lai cho muc dich xay dung.

Dong chdy ol cbdi king
iheo vong xofu iwn bt

- -, =

Hurduy ¢ huyén dijng clo thanh g1
Hé 1hu est g g w

Biuvio Diura

cic byt chdi viun

S df e ting ci;usnus (chat uhi)

Hinh 2.2. So' d6 bé Iing cat
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2.1.4. Bé ling

Bé lang lam nhiém vu tach céc chat lo lting con lai trong nudc thai (sau
khi qua bé lang cat) co ty trong 16n hon hodc gift nguyén ty trong ctia nude dudi
dang lang xubng day bé hodc noi 1én trén mit nude. Thong thuong bé ling cb ba
loai chu yéu: bé ling ngang (nudc chuyén dong theo phuong ngang), bé ling
dung (nudc chuyén dong theo phuong thing dimg) va bé ling ly tdm (nudc
chuyén dong tir tAm ra xung quanh), thuong c6 dang hinh tron trén mit bang.
Ngoai ra, con mot s6 dang bé lang khac nhu bé lang nghiéng, bé ling dugc thiét

ké nham tiang cudng hiéu qua lang.

Module 6ng
siow tizdng and floc farmation /
o gt
. S :I 4 7/
Il agaes N eene
‘*“*W‘.:L-JJ (; £ ’\ ’ dlafed vio I 7 -
| ri r waker
ot | T (-f"‘lj | khung d
l\-«\‘_l/’ \Ij ‘xj*'{ \\-._.J' ./) : inlet * e/ N
ot 7 wen|(itgm XL bin —
=ludge removal
REACTOR CLARIFIER LANG ONG NGHIENG TRONG BE LANG LY TAM

Hinh 2.3. So' @6 bé ling

2.1.5. Diéu hoa lwu lwong dong chdy

Trong qua trinh xir Iy nude thai can phai diéu hoa lugng dong chay. Trong
qua trinh nay thuc chat 1a thiét 1ap hé théng diéu hoa luu lugng va nong do chat
6 nhiém trong nudc thai nham tao diéu kién tot nhat cho céc cong trinh phia sau
hoat dong on dinh. Bé diéu hoa dong chay c6 thé b tri trén dong chay hay bb tri
ngoai dong chay.
2.1.6. Qud trinh tuyén noi

Tuyén noi 1a qua trinh tach cac chat & dang ran hodc dang 16ng, phan tan
khéng tan trong nudc thai, c6 khdi luong riéng nhd, ty trong nhoé hon nudc
khong thé lang bang trong luc hodc ling rat cham. Phuong phap tuyén ndi duoc

thuyc hién bang cach tron lan cac hat khi nhé va min vao nudc thai, khi do cac
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hat khi s& két dinh véi cdc hat cta nuéde thai va nhiing hat vat chét nay theo bot
khi ndi 1én bé mat. Khi do ta c6 thé dé dang loai chiing ra khoi hé thong bang
thiét bi vét bot.

pé tang hiéu suét tao bot, nguoi ta thuong st dung cac chét tao bot nhu
cresol, phenol nham giam ning lugng bé mit phan pha. Tuy theo phuong thic
cap khong khi vao nudce, qua trinh tuyén ndi bao gdm céac dang sau:

- Tuyén ndi bang khi phan tan: khi nén duoc thdi tryc tiép vao bé tuyén
ndi dé tao thanh céc bot khi c6 kich thude tir 0,1 — 1 mm, gdy x40 tron hon hop
khi - nude chira can. Cin tiép xuc véi bot khi, két dinh va ndi 1én bé mat.

- Tuyén noi chan khong: bdo hoa khong khi & ap suat khi quyén, sau d6
thoat khi ra khoi nudc & ap suat chan khong. Hé thdng nay it str dung trong thyc
té vi kho van hanh va chi phi cao.

- Tuyén ndi bang khi hoa tan: suc khong khi vao nudc & ap suat cao (2-4
atm), sau d6 giam ap giai phong khi. Khong khi thoat ra s€ tao thanh bot khi co
kich thude 20 - 100mm.

2.2. Xir ly hoa ly [3,4]

Ban chét cta qué trinh xir Iy nudc thai bang phuong phap hoa 1y 1a ap
dung cac qua trinh vat 1y va hoa hoc dé dua vao nudc thai chat phan Gmg nao do,
gay tac dong voi cac tap chat ban, bién doi hoa hoc, tao thanh céc chét khac dudi
dang can hoac chit hoa tan nhung khong doc hai hodc khong gay 6 nhiém moi
truong. Giai doan xir 1y hoa 1y c6 thé 1a giai doan xur Iy doc 1ap hodc xir 1y cung
vo1 cac phuong phap co hoc, hod hoc, sinh hoc trong cong ngh¢ xir 1y nudce thai
hoan chinh.

Nhitng phuong phap hod 1y thuong dugce ap dung dé xir Iy nudc thai la:
dong keo tuy, hép phu, trao ddi ion, tham loc nguoc va siéu loc ...

2.2.1. Phwong phdp dong tu va keo tu

Qua trinh lang chi c6 thé tich duoc cac hat ran huyén phu nhung khong

thé tach duogc cac chit gy nhidm ban ¢ dang keo va hoa tan vi chung 1a nhimng

hat ran c6 kich thudc qué nhd. Bé tach cac hat ran do mot cach c6 hiéu qua bang
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phuong phap lang, can ting kich thudc cia ching nho sy tac dong tuong hd
giita cac hat phan tan lién két thanh tap hop céc hat, nham ting van toc lang cta
chung. Viéc khir cac hat keo ran bang lang trong lugng doi hoi trude hét can
trung hoa dién tich cta ching, thtr dén 1a lién két ching v6i nhau. Qua trinh
trung hoa dién tich thuong duoc goi la qua trinh dong tu (coagulation), con qua
trinh tao thanh cac bong lon hon tir cdc hat nho goi la qué trinh keo tu
(flocculation).

Cac hat lo ling trong nudc déu mang dién tich &m hoic duong. Céc hat c6
ngudn gbc silic va cac hat hitu co mang dién tich am, cac hat hydroxit sit va
nhém mang dién tich duong. Khi thé dién dong cta ching bi pha v, cac hat nay
s& lién két lai voi nhau tao ra cac to hop phan tir, phan tir hay cac ion tu do, cac
t6 hop nay chinh 14 c4c hat bong keo.

Céac chat dong tu thuong dung: cac mudi nhom, sit hodc hdn hop cia
ching. Viéc lua chon phu thudc vao: tinh chét hoa ly, chi phi, néng do tap chét
trong nude, pH, thanh phan mudi trong nude. Thuong dung: Aly(SO,)s.18H,0,
NaAlO,, NH4AI(SO,),.12H,0, KAI(SO,4),.12H,0, FeCls, Fey(SO4)3.2H,0, trong
do Al (SQOy); dugc dung nhiéu hon vi d& hoa tan trong nuoc.

Aly(SOy); + 3Ca(HCO3), = Al(OH); + 3CaS0O, + 6CO,

Déi v6i cac mudi sét ciing thuong dung:

FeCl; + 3H,0 - Fe(OH); + HCI

Mubi sit ¢6 vu diém hon so véi cac mudi nhém do: tac dung tét hon &
nhiét do thap, c6 khoang pH tdi uu ctia méi truong rong hon, do bén 16n va kich
thudce bong keo c6 khoang gidi han rong cua thanh phﬁn mubi, c6 thé khir duoc
mui vi khi ¢6 H,S. Nhuoge diém: tao cac phirc hoa tan nhuém mau qua phan Gng
clia cac cation sit voi mot sb hop chat hitu co.

2.2.2. Phwong phdp hip phu

Phuong phap hap phu duoc ding rong rii dé lam sach triét dé nudc thai

khoi cac chét hiru co hoa tan sau khi xir 1y sinh hoc ciing nhu xur 1y cuc bo khi

nude thai c6 chira mot ham lugng rat nhéd cac chat d6. Nhimg chat nay khong
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phan huy bang con dudng sinh hoc va thuong c6 doc tinh cao. Néu cac chét can
khir bi hap phu tot va chi phi riéng cho luong chat hap phy khong 16n thi viée
ung dung phuong phéap nay 1a hop 1y hon ca.

Céc chat hap phu thudng dugc st dung nhu: than hoat tinh, cac chat tong
hop va chat thai ctia vai nganh san xuit dugce dung lam chat hip phu (tro, xi, mat
cua ...). Chat hip phu vo co nhu dét sét, silicagen, keo nhom va cic chét
hydroxit kim loai it dugc st dung vi nang lugng tuong tac cua ching vdi cac
phan tir nude 16n. Chat hap phu phd bién nhat 1 than hoat tinh, nhung chiing
can c6 cac tinh chat xac dinh nhu: tuong tac yéu véi cac phan tr nudc va manh
v6i cac chat hiru co, ¢ 16 xbp tho dé co thé hip phu cac phan tir hitu co 16n va
phtic tap, c6 kha nang phuc hoi. Ngoai ra, than phai bén véi nude va thim nudc
nhanh. Quan trong 14 than phai c6 hoat tinh xuc tac thdp ddi voi phan tng oxi
héa bdi vi mdt sb chét hitu co trong nudc thai co kha nang bi oxi hoa va bi hoa
nhua. Cac chat hoa nhua bit kin 15 Xép cua than va can tro viéc tai sinh né &
nhiét do thap.

2.2.3. Phwong phdp trao doi ion

Trao doi ion 1a mot qué trinh trong d6 cac ion trén bé mit ctia chét ran
trao doi véi ion c6 cung dién tich trong dung dich khi tiép xuc véi nhau. Céc
chat nay goi 1 cac ionit (chat trao ddi ion), ching hoan toan khong tan trong
nuoc.

Céc chat c6 kha nang hut cac ion duong tir dung dich dién ly goi 1a cation,
nhitng chit ndy mang tinh axit. Cac chit c6 kha ning hat cac ion 4m goi 13 anion
va chiing mang tinh kiém. Néu nhu céc ionit ndo d6 trao ddi ca cation va anion
got la cac ionit ludng tinh.

Phuong phap trao doi ion thudng duoc Gmg dung dé loai ra khoi nudc cac
ion kim loai nhu: Zn*, Cu*, Cr**, Ni**, Pb**, Hg™, ..., cac hop chit cua Asen,
photpho, Cyanua va cac chat phong xa.

Céc chét trao ddi ion 1a cc chit vo co hodc hitu co ¢6 ngudn gdc tur nhién

hay tong hop nhan tao. Cac chat trao doi ion vo co ty nhién géom c6 cac zeolit,
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kim loai khoang chat, dat sét, ..., vo co téng hop gom silicagen, pecmutit (chat
lam mém nudc), cac oxit kho tan va hydroxit ciia mot sé kim loai nhu nhom,
crom, ... Cac chét trao d6i ion hitu co c6 ngudn gdc tu nhién gdm axit humic va
than d4 chung mang tinh axit, cac chit c6 ngudn goc tong hop 13 cac nhua co bé
mit riéng 16n 13 nhitng hop chét cao phan ti.

2.2.4. Cdc qud trinh tich bang mang

Mang duogc dinh nghia 1a mdt pha dong vai tro ngan céch gitra cac pha
khac nhau. Viéc ung dung mang dé tach cac chat phu thudc vao do tham cia céac
hop chit d6 qua mang. Nguoi ta dung cac ky thuat nhu: dién tham tich, tham
thau nguoc, si€u loc va cac qua trinh tuong tu khac.

Tham thau nguoc va siéu loc 1a qua trinh loc dung dich qua mang ban
tham thdu, dudi ap sudt cao hon ap sudt thdm loc. Mang loc cho cic phén tir
dung moi di qua va giit lai cac chat hoa tan. Sy khac biét gitta hai qua trinh 13 &
chd siéu loc thuong duoc sir dung dé tach dung dich co khoi lugng phan tu trén
500 va co ap suét thim thau nho (vi du nhu cac vi khuén, tinh bét, protein, dat
sét ...). Con tham thau nguogc thuong duge st dung dé khir cac vat lidu co khéi
luong phan tir thip va ¢ ap suat cao.

2.3. Xit ly hoa hoc [7]

Thuc chat ciia phuong phap hoa hoc 14 dua vao nude thai cac chit phan
tmg. Chét nay tac dung voi cac tap chat ban trong nudc thai va c6 kha ning tach
chung ra khoi nuéc thai dudi dang cin lang hodc dudi dang hoa tan khong doc
hai.

2.3.1. Phwong phdp trung hoa

Nudc thai trong nhiéu linh vuc ¢6 chita nhiéu axit hodc kiém. Pé ngan
ngura hién tugng xam thuc ¢ cac cong trinh thoat nudc va tranh cho cac qua trinh
sinh héa & cac cong trinh 1am sach va trong hd, song khong bi phé hoai, ngudi ta
phai trung hoa cac loai nudc thai do6. Trung hoa con voi muc dich lam cho mot
s mubi kim loai niing ling xudng va tach ra khoi nudec.

Cong nghé uu tién: tinh dén kha ning trung hoa 1an nhau gitta cac loai
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nuée thai chtra axit va kiém.,

Qua trinh trung hoa dugc thuc hién trong cac bé trung hoa kiéu lam viéce
lién tuc hay gian doan theo chu ky. Nudc thai sau khi trung hoa cé thé cho lang
& cac hd lang tap trung. Néu diéu kién thuan loi, cac hd nay c6 thé trit duoc cin
lang trong khoang 10 — 15 nam. Thé tich cin ldng phu thudc vao ndng do axit,
ion kim loai niing trong nuéc thai, dang va liéu luong hoa chat, mic d6 ling
trong,... Vi du: khi trung hoa nuéc thai bang sita voi ché bién tir voi thi truong
chira 50% CaO hoat tinh s& tao nhiéu cin nhat.

Viéc Iira chon bién phap trung hoa phu thudce vao luong nudce thai, ché do
x4 thai, ndng do, hoa chét c6 & dia phuong. Céac bién phap trung hoa:

- Trung hoa bing cach tron nude thai chira axit va nuée thai chira kiém.

- Trung hoa nudce thai bang cach cho thém hoa chat

- Trung hoa nuéc thai chtra axit bang cach loc qua nhitng 16p vt liéu

trung hoa

- Duing khi thai, khoi tir 16 hoi dé trung hoa nudc thai chira kiém.

2.3.2. Phwong phap oxi hoa — khur

Céc chét ban trong nudce thai cong nghiép c6 thé phan ra hai loai: v6 co va
hitu co. Céac chat hitu co thuong 1a dam, md, dudng, cac hop chat chira phenol,
chtra nito ¢6 thé bi phan hity boi vi sinh vat, do d6 cé thé dung phuong phap
sinh hoc dé xir ly. Céc chat vo co thudng 13 nhimg chit khéng thé xu ly bang
phuong phép sinh hoc (d6 13 nhitng kim loai ning nhu dong, chi, niken, céban,
sat, mangan, crém,...). Vi vy dé xu ly nhiing chat doc hai ngudi ta thuong
dung phuong phéap hoa hoc va hoa ly, dic biét thong dung nhét 13 phuong phap
oxi héa — khur nhur

- Oxi héa bang Clo
- Oxi héa bang hydro peoxit
- Oxi héa bing oxi trong khong khi

- Oz0n hoa.
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2.3.3 Phuong phap khir trung

Khtr tring nude thai nhdm muc dich pha huy, tiéu diét cac loai vi khuan
gay nguy hiém hoic chua duoc hoic khong thé khir bo trong qué trinh xur 1y
nuée thai. Khir tring ¢6 nhidu phuong phap:

- Clo héa (rong rai nhat): clo cho vao nude dudi dang hoi hodc clorua véi.
Luong clo hoat tinh can thiét cho mot don vi thé tich nude thai 1a: 10 g/m® déi
v6i nude thai sau xur 1y co gidi, 5 g/m® d6i voi nude thai sau xu 1y sinh hoc
khéng hoan toan. Thoi gian tiép xtc gitta chung 1a 30 phut trude khi xa nuée
thai ra nguon tiép nhan.

- Oz6n héa: phuong phap nay bat dau dugc 4p dung rong rai dé xu ly
nuéc thai. Ozon tac dong manh mé vao chat hitu co. Sau qué trinh 6z6n hoa, sd
luong vi khuan bi tiéu diét dat téi 99,8%. Ngoai viéc khtr trung 6z6n con oxi hda
cac hop chat nito, phdt pho 13 cac nguyén té dinh dudng trong nudc thai, gop
phan chéng hién tuong phu dudng trong ngudn nude.

- Dung tia t&r ngoai: tia cuc tim UV 1a tia birc xa dién tir c6 budc song
khoang 4 — 400nm. Tia cuc tim c6 tac dung lam thay d6i DNA cua té bao vi
khuan, tia cuc tim c6 d6 dai bude song 254nm, kha nang diét khuan cao nht.
2.4. Xir ly sinh hoc [6]

Qua trinh xtr Iy nudc thai bang phuwong phap sinh hoc 13 qua trinh nham
phan huy céc vat chét hitu co ¢ dang hoa tan, dang keo va dang phéan tan nho
trong nuodc thai nho vao su hoat dong cua cac vi sinh vat. Qua trinh nay xay ra
trong diéu kién hiéu khi hodc ki khi twong tng véi hai tén goi thong dung 13: qua
trinh xtr I sinh hoc hiéu khi va qua trinh xtr 1y sinh hoc ki khi (yém khi).

2.4.1. Phwong phdp hiéu khi

Qua trinh phan huy hiéu khi dua vao hoat dong sdng cua vi sinh vét hiéu
khi. Vi sinh vat sau khi tiép xtc voi nude thai co chtra cac chat hitu co thi ching
s& phat trién dan dan (tang sinh khéi). Néu chét hiru co ¢6 qua nhiéu, ngudn oxi
khéng du s& tao ra méi trudng ki khi. Nhu vay trong qua trinh phan hay hiéu khi

thi van toc trao doi cua vi sinh vat phai luén thap hon van toc hoa tan cua oxi
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trong nudc. Thuc vat phu du va cac sinh vat tu dudng khac sir dung CO, va chét
khoang dé tong hop chit hitu co lam ting sinh khéi va lam giau oxi trong nudc
thai.

Qua trinh phan huy cac chit hiru co trong nude thai bang phuong phap
hiéu khi bao gém 3 giai doan sau:

- Giai doan 1: oxi hda chét hitu co

CH,0; + O, 2 CO, + H,O + AH

- Giai doan 2: tong hop xay dung té bao

CyH,0, + 0, > té bao VSV + CO, + H,0 + CsH;NO, - AH

- Giai doan 3: oxi hoa chét liéu té bao

CsH;NO, + 50,> 5CO, + 2H,0 + NH, + AH

Qua trinh xur ly sinh hoc hiéu khi duge ung dung c6 hi€u qua cao ddi vai
nudc thai cé gia tri BODs thép nhu nudc thai sinh hoat sau xtr 1y co hoc va nuéce
thai clia cac nganh cong nghiép bi 6 nhiém hitu co & mitc d thap (BODs < 1000
mg/1). Tuy theo cach cung cip oxi ma qué trinh xur 1y sinh hoc hiéu khi dugc
chia Iam hai loai:

- Xt 1y sinh hoc hiéu khi trong diéu kién ty nhién: oxi dugc cung cap tir
khong khi tu nhién do quang hop cua tdo va thuc vat nudc voi cac cong trinh
tuong ung nhu: canh déng tuo1, canh d?)ng loc, ho sinh hoc, dét ngap nudc...

- Xt ly sinh hoc hiéu khi trong diéu kién nhan tao: oxi duogc cung cép boi
cac thiét bi suc khi cudng b, thiét bi khudy tron co gidi... véi cic qua trinh va
cong trinh tuwong Ung nhu sau:

% Bun hoat tinh (Aeroten)

Bun hoat tinh 1a tp hop céc vi sinh vat khac nhau, chil yéu 1a vi khuan,
bén canh d6 con c6 nAm men, nAim moc, xa khuan, nguyén sinh dong vat, giun,
san,... két thanh dang bong véi trung tam 1a cac hat lo ling trong nudc. Trong
bun hoat tinh ta thdy c6 loai Zoogelea trong khdi nhay. Chung c6 kha ning sinh
ra mot bao nhay xung quanh té bao, bao nhay nay 1a mot polymer sinh hoc véi

thanh phan 14 polysaccharide c6 tac dung két cac té bao vi khuan lai tao thanh
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bong.

Qua trinh nay sir dung bun hoat tinh dé xir 1y cac chét hitu co hoa tan hoic
cac chét hitu co dang lo ltng. Sau mét thoi gian thich nghi, cac té bao vi khuan
bat dau tang truong va phat trién. Cac hat lo ling trong nudc thai dugc cac té
bao vi sinh vat bam 18n va phat trién thanh cac bong cin c6 hoat tinh phan huy
cac chét hiru co. Cac hat bong cin dan dan 16n 1én do dugc cung cip oxi va hip
thu cac chat hitu co 1am chat dinh dudng d¢ sinh truéng va phat trién.

Mot s6 cong trinh hiéu khi pho bién x4y dung trén co so xt 1y sinh hoc
bang bun hoat tinh :

- Bé aeroten théng thuwong

Poi hoi ché do dong chay nut, khi d6 chiéu dai bé rat 16n so véi chiéu
rong. Trong bé, nudc thai vao c6 thé phan bd ¢ nhiéu diém theo chiéu dai, bun
hoat tinh tudn hoan dua vao dau bé. Toc d6 suc khi giam dan theo chiéu dai bé.
Qua trinh phan hily ndi bao xdy ra & cudi bé.

- Bé aeroten xdo tron hoan todan

Poi hoi chon hinh dang bé, trang thiét bi suc khi thich hop. Thiét bi suc
khi co khi (m6to va canh khudy) hodc thiét bi khuéch tan khi thuong dugc sir
dung. Bé nay thudng c6 dang tron hodc vudng, ham luong bun hoat tinh va nhu
cau oxi dong nhat trong toan b thé tich bé.

- Bé aeroten mo réng

Han ché lugng bun du sinh ra, khi do tbc do sinh trudng thép, san luong
bun thap va chat lugng nude ra cao hon. Thoi gian luu bun cao hon so véi cac
bé khac (20-30 ngay).

- Muwong oxi hoa

La muong din dang vong co suc khi dé tao dong chay trong muong c6
van téc di x40 tron bun hoat tinh.

Vian toc trong muong thuong duge thiét ké 16n hon 3m/s dé tranh ling
cin. Muong oxi héa co thé két hop qua trinh xur Iy N.

- Bé hoat dong gian doan (SBR)

Sinh vién: Nguyén Xudn Hiép — MT 1201 24



Khéa luin tot nghiép Nganh: Ky thudt moi truong

Bé hoat dong gian doan 1a hé théng xur Iy nudce thai vai bun hoat tinh theo
kiéu 1am ddy va xa can. Qua trinh xay ra trong bé SBR tuong tu nhu trong bé
bun hoat tinh hoat dong lién tuc, chi c6 diéu tit ca qua trinh xay ra trong cing
mot bé va duoc thuc hién 1an luot theo cac bude: (1) lam ddy, (2) phan ung, (3)
ling, (4) xa can, (5) ngung.

Céc diéu kién can thiét ctia phuong phap bun hoat tinh:

- Gilr dugce luong bun cao trong Aeroten

- Cho phép vi sinh vt phat trién lién tuc & giai doan “bun tré”

- Bao dam luong oxi can thiét cho vi sinh vét & moi diém trong Aeroten.

s Loc sinh hoc

Bé loc sinh hoc 1a cong trinh trong dé nudce thai duoc loc qua 16p vat liéu
loc ¢6 kich thude hat 16n. B& mit cac hat vat liéu d6 duoc bao boc bdi mot mang
sinh vét do loai vi sinh vat hiéu khi tao thanh.

Sau khi lang trong cac bé lang dot 1 nude di qua bé loc sinh hoc. O d6
mang sinh hoc s& hap thu cac chét phan tan nho, chua kip ling, ca cac chit &
dang keo va hoa tan. Cac chét hitu co bi mang sinh vat giir lai s€ bi oxi hda bédi
cac vi sinh vat hiéu khi. Chiing sir dung cac chit hiru co, mot phan dé xay dung
té bao (nguyén sinh chit) va ting khéi luong co thé. Nhu vy, mot phan céc chat
béan hitu co bi loai khéi nudce thai, mit khac khdi lwong mang sinh vt hoat tinh
trong vat liéu loc dong thoi cling ting 1én. Mang d6 sau mét thoi gian gia cdi,
chét di va bi dong nuéc méi cudn khoi bé loc.

Theo ché d6 1am viéc cta cac bé loc chia ra lam 2 loai: bé loc hoat dong
theo chu ki va bé loc hoat dong lién tuc. Bé loc hoat dong theo chu ki do cong
suat nhd, gia thanh lai cao nén hién nay hau nhu khéng duoc st dung. Theo
cong suét va ciu tao, nhiing bé loc hoat dong lién tuc dugc chia ra lam céc loai:
bé loc sinh vat nho giot (16p vat liéu loc khong ngap nudc), bé loc sinh hoc ¢6
16p vat liéu ngap trong nudce, bé loc sinh vat cao tai (hay Aerophin), bé loc sinh
vét ¢ chiéu cao 16n (thap loc sinh hoc). Theo phuong thic cung cap ngudi ta

chia ra cac bé loc vdi thong gié tu nhién va nhan tao.
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Bé loc sinh hoc hién dai gém nhiing 16p vat liéu tiép xtc c6 kha nang
thAm cao cho phép vi sinh vt bam dinh va nudc thai c6 thé di qua. Méi truong
loc 6 thé 1a da. Kich thude dudng kinh thay doi tir 25 — 100 mm. Chiéu sau 16p
da tiy theo thiét ké thong thuong tir 0,9 — 2,0 m, trung binh 1a 1,8 m. Loc sinh
hoc c6 thé dung vat liéu loc cai tién 1a plastic, co thé 13 hinh vuong hodc hinh
khéc v6i chiéu sau thay dbi tir 9 — 12 m.

% Dia quay sinh hoc

Pia quay sinh hoc (RBC) la k¥ thuat mang bam dinh, hé xtr 1y bao gém
bon / bé chira. Cac dia sinh hoc thuc té 1a vat liéu mang ngap gén nura vao nuoc
thai, truc ctia cac dia sinh hoc duoc gin vao hé méto — hop giam tde dé quay tap
dia. Vat liéu lam cac RBC thuong la plastic ¢6 do bén cao. Pia sinh hoc thuong
duoc ché tao v6i bé mit 16i 16m hodc gép nép, co tac dung vura lam tang dién
tich bé mat, vira 1am ting do ctng cua dia.

Dua trén nguyén ly tiép xtc ctiia hé vi sinh vat bam dinh trén dia quay
(mang sinh hoc) ddi voi nuéde thai va oxi c¢6 trong khong khi. Khi khéi dia quay
1én, cac vi sinh vat ldy oxi dé oxi héa cac chét hitu co va giai phong CO,. Khi
khéi dia quay xubng, vi sinh vét nhan chét nén (chat dinh dudng) co trong nudc.
Qua tinh tiép dién nhu vy cho dén khi hé vi sinh vét sinh truéng va phét trién
str dung hét cac chét hitu co c6 trong nude thai.

Thiét bi lam viéc dat hiéu qua xu 1y chat hitu co (BOD) trén 90%, chat
dinh dudng (N, P) dat trén 35%.

RBC dugc st dung véi cac loai nudce thai chira ham luong 6 nhiém chéat
hitu co BODs = 500 mg/1, dinh dudng N tong = 100 mg/I.

2.3.2. Phwong phap ki khi
a. Nguyén téic

Qua trinh phan huy chit hitu co dién ra trong diéu kién khong cé oxi nho
su hoat dong cua hé vi sinh vat séng thich nghi & diéu kién ki khi. Cac san phém
cua qua trinh phan huy ki khi 1a axit hitu co, cac amon, NH3, H,S va CH,. Vi

vay qua trinh ndy goi la qua trinh Ién men ki khi sinh métan hay Ién men métan.
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Qua trinh phan huy ki khi bao gém 2 giai doan:

- Giai doan thuy phan:

Dudi tac dung ciia enzyme thity phan do vi sinh vat tiét ra, cac chat hiru

co s€ bi thuy phan thanh dudong don gian, protein bi thuy phan thanh

duong peptic, axit amin, chat béo thiy phan thanh glyxerin va axit béo.

- Giai doan tao khi:

San pham thily phan nay tiép tuc phan hiy tao thanh khi CO,, CH, ngoai
ra con mdt s6 khi khac nhu: H,S, NH; va mét it mudi khoang.

Céac hydrat bi phan huy sém nhat va nhanh nhat hau hét chuyén thanh
CO,, CH,. Céc hop chét hitu co hoa tan bj phan hiy gan nhu hoan toan (axit béo
tur do hau nhu bi phan hiy 80-90%, axit béo loai este phan hiy 65-68%). Riéng
hop chét chira ligin 1a chét khé phan huy nhat, chiing 13 nguén tao ra mui.

Trong qué trinh phan huy céc chat hiru co ¢ diéu kién ki khi, san pham
cubi ciing chii yéu 1a CH,4 chiém 60-75%. Qua trinh 1én men métan gdm 2 pha
dién hinh: pha axit va pha kiém.

O pha axit, hydratcacbon (xellulo, tinh bot, cac loai dudng,...) d& bi phan
huy tao thanh axit hitu co c¢6 phan tir luong thip (axit propinic, butyric,
axetic,...). Mot phan chét béo ciing chuyén héa thanh axit hitu co. Dic trung cua
pha nay 14 tao thanh axit, pH ctia méi truong cé thé thap hon 5 va xuét hién mui
héi. Cubi pha axit hitu co va cac chat tan c¢6 chia nito tiép tuc phan hiy thanh
nhitng hop chét cia amén, amin, mudi cua axit cacbonic va tao thanh mot sé khi
nhu: CO,;, CH, H,S, Nj, mecaptan gdy mui kho chiu, lic nay pH cua moi
truong bat dau ting chuyén sang trung tinh va sang kiém.

O pha kiém, day 1a pha tao thanh khi CH,. Cac san pham thiy phan cua
pha axit 1am co chat cho qué trinh 1én men métan va tao thanh CH,, CO,, pH
ctia pha nay chuyén hoan toan sang méi trudng kiém.

Qua trinh phan huy cac chat hitu co trong méi trudng ki khi 14 qué trinh
phtrc tap véi su tham gia cia nhiéu vi sinh vat ki khi. Nhiét do phan huy chét

hiru co trong diéu kién ki khi 12 10 - 15°C, 20 - 40°C va trén 40°C, thoi gian 1én
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men kéo dai trong khoang 10 - 15 ngdy, néu & nhiét do thap thi qud trinh 1én
men kéo dai hang thang.
b. Cdc phwong phdp ki khi

Cong nghé xur ly ki khi chia lam 2 loai:

- Xt ly véi vi sinh vat sinh truéng lo lung:

+ Xao tron hoan toan

+ Tiép xtc ki khi

Pbi voi nudce thai BOD cao, xir ly bang phuong phap ki khi tiép xuc rat
hiéu qua. Nuéc thai chua xir Iy dugce khudy trén véi bun tudn hoan va sau do
duoc phan huy trong bé phan tmg kin, khong cho khong khi vao. Sau khi phan
hty, hdn hop bun nude di vao bé ling hodc tuyén ndi, nude trong di ra néu chua
dat yéu cau xa vao ngudn tiép nhan thi phai xir ly tiép bing phuong phép hiéu
khi véi Aeroten hoic loc sinh hoc. Bun ki khi sau khi ling duoc hoi luu dé nudi
cay trong nudc thai méi. Luong sinh khdi vi sinh vat ki khi thdp nén bun du
thira ra 1a rét it.

+ UASB

UASB 1a bé xir Iy sinh hoc ki khi dong chay nguoc qua 16p bun, phuong
phép nay phat trién manh & Ha Lan. X ly bang phuong phép ki khi duoc tmg
dung dé xur ly cac loai nudc thai ¢6 ham luong chat hitu co tuong ddi cao, kha
nang phan hily sinh hoc tt, nhu cau ning luong thap va san sinh niang luong,

Chtic ning ctia bé UASB la thuc hién phan huy céc chat hitu co trong
diéu kién ki khi thanh céc dang khi sinh hoc. Cac chét hitu co trong nudc thai
dong vai trd chat dinh dudng cho vi sinh vat. Nuée thai di tir dudi 1én véi van
tbc duge duy tri trong khoang 0,6 — 1,2 m/h, thoi gian luu nude trong bé thuong
kéo dai 5 — 10 gid. Hoat dong ctia bé UASB can duy tri & diéu kién thich hop:
pH khoang 7 — 7,2, nhiét do 6n dinh 33 — 35°C, tai trong hiru co dat tir 10 — 15
kg/m>.ngay. Bun trong bé UASB chia thanh 2 16p: 16p bun dic va 16p bun bong.
Néu hoat dong t6t thi chiéu cao 16p bun bong gap 2 lan chiéu cao 16p bun dic,

can ¢6 su thu bun thich hop dé tranh hién tuong bun trong bé qua nhiéu hoic
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qua it. Thé tich khi tao thanh tir 0,2 — 0,5 kg/m3 BOD, bun du trong bé dua sang
bé nén lam phan bon.

Pay 1a mot trong nhitng qua trinh ki khi img dung rong rii nhat trén thé
gidi do:

o Ca 3 qua trinh phan hiy — ldng luu — tach khi duoc lap dit trong ciing mot
cong trinh.

o Tao thanh céc loai bun hat c6 mat do vi sinh vat rat cao va tdc do léng
vuot xa so v6i bun hoat tinh hiéu khi dang lo Itng

o [t tiéu tén nang luong van hanh

o [t bun du nén giam chi phi xtr Iy bun va lugng bun sinh ra dé tach nudc

o Nhu cau dinh dudng thap nén giam chi phi bé sung dinh dudng

o C6 kha ning thu hdi nang luong tir khi métan.

- Xtr ly véi vi sinh vat sinh truéng dang dinh bam:

e Loc ki khi

Bé loc ki khi 1a mét bé chira vat liéu tiép xuc dé xu ly chat hitu co chta
cacbon trong nudc thai. Nudc thai duge dan vao bé tir dudi 1én hodc tur trén
xubng, tiép xuc vé6i 16p vat liéu trén d6 o vi sinh vat ki khi sinh truéng va phat
trién. Vi vi sinh vat duoc giflr trén bé mat vat liéu tiép xuc va khong bi rira troi
theo nudc sau xir ly nén thoi gian luu cia té bao sinh vt rat cao (khoang 100
ngay).

Qua trinh xtr ly sinh hoc ky khi thuong duoc tng dung dé xur Iy so bo cac
loai nudc thai ¢ ham lugng BODs cao (>1000 mg/l), lam giam tai trong hiru co
va tao diéu kién thuén loi cho céc qua trinh xu ly hiéu khi dién ra c6 hiéu qua.
Xtr ly sinh hoc ky khi con duoc ap dung dé xir 1y céac loai bun, can (cin tuoi tir
bé léng dot mot, bun hoat tinh sau khi nén ...) trong tram xtr Iy nudc thai do thi
va mot s6 nganh cong nghiép.

c. Cdc yéu té anh huéng
- Anh huéng cta pH: dbi véi timg nhom, timg lodi vi sinh vat, c6 mot

khoang pH t6i wu. pH 13 yéu t6 quan trong quyét dinh dén hiéu suét ctia qua trinh xur
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ly nuédc thai.

e pH = 7 thi hiéu suét xtr ly dat gia tri cao nhét

e pH = 6 thi hiéu suét xir ly thap nhét

e pH > 7 thi vi sinh vat it chiu anh huong hon so véi pH axit

0 pH axit, vi sinh vat hoat dong kém hiéu qua, do cac vi sinh vat sinh axit
bi trc ché manh hon trong méi trudng axit so v6i trong mdi truong kiém va & gia
tri kiém nhe, nhém vi khuan sinh métan cling it bi &nh hudng hon so véi & gia tri
pH axit.

- Anh huéng cua nhiét do: xir ly nude thai trong diéu kién ki khi do quan
thé vi sinh vat hoat dong, mdi ching loai vi sinh vat hoat dong sé& sinh trudng va
phat trién tot & mién nhiét do thich hop. Nhiét d6 t6i uu cho quan thé vi sinh vat
sinh métan 1a 35-55°C, dudi 10°C chung nay hoat dong rat kém.

- Anh huong cua tai trong chat hitu co: khi ham luong chét hitu co ting
cao thi hiéu sudt xtr 1y ciing ting theo. Ddi v6i nude thai c6 dé 6 nhiém COD
khoang 5000-7000 mg/1 thi hiéu sudt xt Iy dat gdn 90%, va hiéu suit xtr ly giam
dan khi COD dau vao giam dan.

- Anh huéng cua thoi gian luu thuy luc: thoi gian luu thuy luc 14 yéu td
quyét dinh hiéu suit xt 1y cta hé théng. Thoi gian luu thiy luc ngén thi hiéu
suat thap va nguoc lai. Néu kéo dai qua thoi gian xir ly thi chi phi dau tu ban dau
ctia hé théng s& 1on.

Cac chat sat trung nhu: NaOH, Cloramin B, Javen,... gdy anh hudng
khong tot dén hoat dong cua vi sinh vat vi thé 1am giam hiéu Suét xur ly cua hé

théng.
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CHUONG 3. PE XUAT LUA CHON CONG NGHE XU LY
NUOC THAI NHA MAY CHE BIEN THUY SAN

3.1. Co s& lwa chon cong nghé xir Iy nuwée thai nha may ché bién thily san
Viéc lua chon so dd cong nghé cua tram xur ly nudce thai dua vao cac yéu
t6 co ban sau:

- Cong suat cua tram xu ly

Thanh phan va dac tinh ctia nudc thai

Mtc d6 can thiét xir Iy nudc thai

Tiéu chuan xa nude thai vao cac ngudn tiép nhan twong tng

- PDiéu kién mat béng, dic diém dia chéat, thuy van cua khu vuc xay dung
tram xu ly nude thai

- Chi phi dau tu xay dung, quan 1y, van hanh va bao tri

- Céc chi tiéu kinh té, k¥ thuat khac.

Nudc thai nha may ché bién thuy san chi yéu tir cong doan rira trudc, sau
khi so ché vi vay ham luong chat hitu co, pH trong nudc thai 16n. Dé xur ly dat
hiéu suét cao thuong ap dung phuong phép xtr ly sinh hoc.

3.2. Cac thong so thiét ké va yéu cau xir ly
3.2.1. Pdc trung nwéc thdi ciia co sé lwa chon thiét ké

Trong qua trinh tinh toan thiét ké, dé tai lua chon nha may ché bién thuy
san A v6i cac théng sb6 6 nhiém dic trung nam trong khoang dao déng chung
clia cac co sé ché bién thily san cong nghiép. Cac théng sd dic trung ciia nha

may ché bién thity san A duoc chi ra trong bang.
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Bang 3.1. Cac thong s6 diu vao ciia nwéc thai nha may ché bién thiy san A

. QCVN
STT Chi tiéu Don vi Gl.a 11:2008/BTNMT
i (cot B)

1 Luu luong nudc thai m*/ngay dém | 1000 |-
2 pH - 6-8 55-9

3 |SS mg/I 600 100

4 | BODs mg/I 1500 |50

5 |COD mg/I 2160 |80

6 | Tong Nito mg/| 140 |60

7 | Tong Photpho mg/I 9 -

8 | Dau m& dong thuc vat mg/| 60 20

3.2.2. Yéu cdu xi ly

Phuong 4n céng nghé xtr ly nude thai dam bao cac yéu cau co ban sau:

- Xt ly hoan toan cac chat 6 nhiém va mac do lam sach dat yéu cau thai
nuéc vao ngudn tiép nhan theo quy dinh hién hanh (theo QCVN
11:2008/BTNMT — c6t B).

- Cong nghé cho hiéu suat lam sach cao, c6 kha nang kiém soat trudc
nhitng bién dong vé luu luong va ndng do chét ban cia nudc thai.

So véi cac bién phap cling nhom, tuong duong vé hiéu qua xir ly, cac bién
phap trong phuong an dé xuit ¢6 chi phi dau tu xay lip va van hanh ¢ murc hop
ly.

3.3. Cac phuong an cong nghé dé xuat xir ly
3.3.1. Phuwong dn 1

Dua trén dic tinh cua nuéce thai thuy san 13 gidu hop chit hiru co vi vay
nghién ctru dé xuit phuong an xtr ly chinh 1a keo tu két hop sinh hoc. Muc dich
cua viéc lya chon phuong phap keo tu la nham loai bd cac chét hiru co khong

tan va chat ran lo ling trong nude thai. Hoa chat keo tu c6 nhiéu loai tuy nhién
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nghién ctru lya chon PAC va A101 boi chiung dem lai hiéu qua xir Iy cao nhat va

thich hop ¢ diéu kién pH trung tinh. Sau giai doan keo tu, nghién ctru lua chon

phuong phap sinh hoc. Khi ham luong chét hitu co d& phan huy cao thi nén lua

chon két hop 2 phuong phép sinh hoc 14 ki khi va hiéu khi. Nghién ctru lua chon

bé UASB trong giai doan xir ly ki khi béi thoi gian phan huy nhanh va hiéu qua

xtr Iy cao. Sau bé UASB céc chét hitu co phtc tap da bi phan huy thanh chat hiru

co don gian nén giai doan sau ki khi la bé Aeroten. Bé Aeroten dugc lua chon

cho giai doan hiéu khi béi uu diém vé hi€u qua xur ly va hiéu qua kinh té.

Nuc’xlthéi

Song chian rac [~=-- > Choén lap
A 4
Bélangcat [~~"-- » Sanphoicat [---% Sanlip
)
== » Bé diéu hoa
i
: :
@ Békeotu {—— PAC, A101
|
|
i y
May nén khi B¢ lang I "“1|
: !
i \ 4 |
| BEUASB [~ |
|
| |
| Y L
N » B¢ Aeroten ! I
I
L
i = X Iy 1am
Béléngll |-—-Y—»| Bénénbin - Mayépbun F+* " "~
phan bon
Clo ——»
Bé tiép xtic * Nguodn tiép nhan
Hinh 3.1. So' d6 cong nghé theo phwong an 1
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a. Thuyét minh qui trinh céng nghé
Nudc thai qua song chin rac, tai day rac co kich thuoc 16n dugce loai bo,

rac dugce dwa dén noi chon 1ap. Nude thai dén bé ling cat ngang, cac hat cin c6
thé ling duoc s& duoc giit lai ¢ day, cat s& duoc mang dén san phoi cat dé mang
di chon lép hoac san lép. Nuée thai duge dua dén bé diéu hoa, tai day nudc thai
dugc 6n dinh vé luu luong va ndng d6 chit 6 nhiém. Sau khi qua bé diéu hoa,
nudc thai dugc dua sang bé keo tu, tai bé keo tu bd sung chit keo tu PAC va trg
keo A101 dé xay ra qua trinh dong keo tu chat ran lo ling trong nudc thai. Sau
d6, nudc thai duoc bom dén bé lang I dé tach cac bong keo. Bun thu duoc tai
day 1a dang bun tuwoi, duoc bom vé bé nén bun. Nude thai qua bé ling I, ham
luong SS giam di mot cach dang ké. Nudc thai tiép tuc duge dua qua bé UASB,
tai ddy thong s6 BOD va COD giam xudng mdt cach nhanh chong do qué trinh
phan hity cua cac vi sinh vat ki khi. Khi thoat ra duoc tin dung dé cung cap ning
luong cho qua trinh san xuat. Sau qua trinh phan hiy ki khi nuéc thai duoc dua
sang bé Aeroten, qua trinh phan huty hiéu khi xay ra dé phan huty cac chat hiru co
con lai sau bé UASB, do d6 BOD va COD tiép tuc giam xubng. V&i muyc dich
tuan hoan bun hoat tinh va ling cac bong bun duogc hinh thanh trong bé Aeroten,
nudc thai tiép tuc dén bé lang II. Nudc thai tir bé ling IT dugc dua dén bé tiép
Xuc, tai day nudc duge khir tring bang Clo va thai ra nguon tiép nhan.
b. Uu diém

- Hiéu qua xir Iy cao, nudc sau khi xir Iy c6 thé thai truc tiép ra ngoai moi
truong.

- €06 thé thu hdi ning lugng & bé UASB dé cung cap cho qué trinh san xuét.

- Bun dugc xir Iy dé 1am phan bon.
¢. Nhuoc diém

- Trong qué trinh van hanh tiéu tén luong hoa chat PAC va A101 dé keo tu.

- C6 nhiéu cong trinh don vi do d6 chi phi dau tu cao.

- Chiém mot dién tich kha 16m.
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3.3.2. Phwong dn 2

Ngoai phuong an 1 dé lua chon, nghién ctru dé xuat phuong 4n 2 dé xir ly
nudc thai nha may ché bién thuy san. Nudc thai ché bién thuy san véi dic trung
chtr ham luong dau m& dong vat cao nén phuong an dé xuét giai doan tuyén noi
sau bé diéu hoa. Do nuéc thai nha may ché bién thuy san chira ham luong chat
hitu co cao va hau hét 13 chét hiru co dé phan hay, vi vy lua chon phuong phap
xtr 1y sinh hoc ¢6 thé xir Iy dugc ham lugng chét hitu co nay. Khi ham luong
chét hitu co d& phan huy rét cao thi nén luva chon phuong phép sinh hoc 13 ki khi.
Nghién ciru lya chon bé UASB trong giai doan xir Iy ki khi boi thoi gian phan
huy nhanh va hiéu qua xur ly cao.

Nu61 thai

Song chanrac [~~~ > Choén lap

A 4
Bélangcat [~""°- » Sanphoicat [---* Sanlip

<
<«
y

A

Bé di€u hoa

!
v

May nen khi

v
Bé tuyén noi

L, Xulylam

Bé lang - —— V5| Bénénbun —» May ép bun —

phan bén

Clo ——

A 4

A\ 4
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Hinh 3.2. So' @6 cong nghé theo phwong an 2
a. Thuyét minh quy trinh cong nghé
Nudc thai qua song chin rac, tai day rac c6 kich thudc 16n duoc loai bo,

rac dugc dua dén noi chon lap. Nudc thai dén bé lang cat ngang, cac hat can co
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thé ling duoc s& duoc giit lai ¢ day, cat s& duoc mang dén san phoi cat dé mang
di chon l4p hodc san 1ap. Nude thai dugc dua dén bé diéu hoa, tai ddy nudc thai
dugc 6n dinh vé luu lugng va ndng d6. Sau d6 nudce dugc bom sang bé tuyén
ndi, nude thai khi qua day sé& loai bo dugc phan 16n chat ran lo ltng va dau md
dong vat. Bun thu duoc tai bé duoc dua vé bé chira bun. Nudce tiép tuc dua sang
bé UASB dé xir Iy ham luong chat hitu co. Nudc thu dugc sau khi qua bé chay
qua bé ling, nude thai tir bé ling duoc dua dén bé tiép xuc, tai diy nude duoc
khtr tring bang Clo va thai ra nguoén tiép nhan.
b. Uu diém

- Chiém dién tich xay dung nhé hon bdi s6 lwong cong trinh it (giam bét 1
cong trinh xu ly sinh).

- [t nhay cam véi cac hop chét gay e ché.

- Tao ra khi CH,4 1am ngudn nang luong.
¢. Nhueoe diém

- Xay dung va quan 1y phtre tap.

- Bo1 hoi nguoi quan 1y ¢6 chuyén moén cao.

- Thot gian xtr ly kéo dai.
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3.3.3. Phuong dn 3
Ngoai phuong 4n 1 va 2 da lua chon, nghién ctru dé xuét phuong 4n 3 dé

xu ly nudc thai nha may ché bién thuy san.

Nudc thai

|

Song chinrac | ----- > Chén

A

Bé léng cat  f----- » Sanphoicit r---» San 1§p

<

\ 4

S »|  Bédiéuhoa

A 4

Bé tuyén noi {-eeee ;

v H

; Bé UASB ..» Bénénbun [“*| Maynén bun
5 x
: A 4 : I

Licicicic o > Bé Aeroten D TR l

Lam phan bon
Y

Bélang | L

T
Clo v

Nguén tiép nhan

A 4

B¢ tiép xuc

Hinh 3.3. So' d6 cong nghé theo phwong an 3
a. Thuyét minh qui trinh cong nghé
Nudc thai qua song chin rac, tai day rac co kich thudc 16n dugce loai bo,
rac dugce dwa dén noi chon 1ap. Nude thai dén bé ling cat ngang, cac hat cin co
thé lang duoc s& duoc gitt lai & day, cat sé duoc mang dén san phoi cat dé mang
di chon l4p hodc san 1ap. Nudc thai duoc dua dén bé diéu hoa, tai day nudc thai
duoc 6n dinh vé luu luong va ndng do. Trong bé diéu hoa c6 st dung may nén

khi dé cung cp O, cho qua trinh phan huy cac chét hitu co bang vi sinh vét hiéu
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khi. Nué6c thai qua bé lang tuyén ndi, ham luong SS giam di mot cach dang ké
va can bun dugc dua vé bé nén bun. Nudc thai tiép tuc dugc dua qua bé UASB,
tai day thong s6 BOD va COD giam xudng mét cach nhanh chéng. Khi thoét ra
duogc tan dung dé cung cip ning luong cho qua trinh san xut. Nudc thai qua bé
Aeroten, BOD va COD ciing giam xudng, nuéc thai tiép tuc dén bé ling, luong
bun du s€ dugc gitr lai, mot phﬁn bun s& duoc tuan hoan vé bé Aeroten, mot
phan dua qua bé nén bun roi dén may ép bun, bun sau duoc xtr Iy lam phéan bon.
Nudc thai tir bé lang dugc dua dén bé tiép xuc, tai ddy nudc dugc khir tring
bang Clorine va thai ra ngudn tiép nhan.
b. Uu diém

- Hiéu qua xir Iy cao, nudc sau khi xir Iy ¢6 thé thai truc tiép ra ngoai moi
truong.

- Co thé thu hoi nang lugng & bé UASB dé cung cap cho qué trinh san xuat.

- Bun dugc xtr Iy dé 1am phan bon.
¢. Nhuoc diém

- C6 nhiéu cong trinh don vi do d6 chi phi dau tu cao.

- Chiém mét dién tich kha 1on.
3.4. Phan tich Ira chon phwong an

Phuong an 2: sir dung bé tuyén noi dé gitip giam mot lugng 16n chét ran
lo lrng ham lwong dau m& dong vat c6 trong nude thai. Tuy nhién, chi ap dung
bé UASB dé xir Iy sinh hoc thi phai cdn mot thoi gian dai dé phan hily cac hop
chét phuc tap thanh nhimg chat hiru co don gian, nude sau xir Iy van con mui
héi thoi.
Phuong 4n 3 va phuong an 1: 4p dung ca 2 loai bé ki khi va bé Aeroten dé

xtt ly sinh hoc (xir ly ki khi két hop hiéu khi). Chon xu ly loc ki khi trudc vi:
BODs trong nudc thai ban dau cao, phit hop véi xtr ly ki khi. Trong phéan hay ki
khi phan 16n cac chat hitu co duge phan hiy thanh cac chat khi boi vay luong
bun phat sinh nho. Do nhuogc diém cua bé ki khi nén ta st dung bé Aeroten dé

xtr ly tiép theo. Pé xur ly triét & BOD va Nito tong ma bé ki khi khong lam
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duge. Do cong doan xir Iy bang bé ki khi dd giam co ban ham luong chat hitu co
nén ciing khic phuc duoc han ché cua x ly hiéu khi bang bé Aeroten 1a luong
bun phat sinh giam dang ké. Vi thé nudc thai duoc xtr ly triét dé hon. Trong khi
phuong an 1 ¢6 bé ling I thi phuong an 3 chon bé tuyén ndi. Do trong nudc thai
ctia nganh ché bién thay san c6 chira 1 lugng 16n md dong vat néu nhu dung bé
ling nhu phuong an 1 ta s& khong thé loai bo duoc.

Dua trén uu nhuoc diém cua ca 3 phuong an trén, xét vé mat ki thuat thi
phuong an 1 va 3 ¢6 cau tao phirc tap hon phuong 4n 2. Xét vé chét luong nudc
thai dau ra thi phuong 4n 3 van 1a lua chon tét nhat. Do d6, dé tai Iya chon

phuong 4n 3 dé tinh toan thiét ké xtr Iy nudc thai nha may ché bién thuy san.
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CHUONG 4. TINH TOAN - THIET KE CAC CONG TRINH
PON VI
% Cdc chi tiéu nue thai dau vao
- BODs = 1500 (mg/l)
- COD = 2160 (mg/l)
- SS =600 (mg/l)
- Téng P = 9 (mg/l)
- Téng N = 140 (mg/l)
s Luu luwong nudc thai tinh todn
- Luu luong trung binh ngay dém: Qy, = 1000 m*/ngay dém

- Luu luong trung binh gio:

Qw 1000 m3
— = —= —_—
Qp = 4 >4 41,667( o )
- Luu luong trung binh giay:
Qb 1000 m3
b = = = 11,574 X 1073 (—
U = 54%3600 24 x 3600 )

- Luu luong tinh theo gid 16n nhét:
hax = QI xKP=141,667 x 2,0 =83,334(m3/h) = 0,023(“1?3)

V6i K™ 1a hé s vuot tai theo gior 16n nhat (K = 1,5 - 3,5).
ChonK =2,0
4.1. Song chin rac [7,9]
4.1.1. Muc dich

Nudc thai din vao hé thdng xir Iy nude trude hét phai qua song chén rac.
Tai day céc thanh phan rac c¢6 kich thudc 16n nhu: vai vun, vo d6 hop, 14 cy ...
dugc giit lai. Nho d6 tranh 1am tic nghén va bao mon bom, dudng dng hoic
kénh dan. Pay 14 budc quan trong nham dam bao an toan va diéu kién lam viéc

thuan loi cho ca hé théng xir Iy nudce thai.
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4.1.2. Tinh todn song chdn réc
- Chon loai song chin ¢6 kich thudc khe hd b = 16 mm
- Tiét dién song chan hinh chit nhat c6 kich thude: s x | = 8 x 50 mm
- Chiéu séu 16p nuéc & song chin rac ldy bang chiéu cao 16p nudc cia céng dan
nudc thai: chonh=0,1m
- 86 khe hé:
; 0,023
N = b xh <X = 06 x 0016 X 01
Trong d6: n: s6 khe ho

X 1,05 = 25(khe)

K, = 1,05 - hé s6 tinh dén muc d6 can trd dong chay
S ax: luu luong gidy 16n nhat ciia nude thai

Vs: toc d6 nude chay qua song chan rac (0,4-0,8 m/s); chon v = 0,6 m/s
- Chiéu réng ctia song chén rac:
Bi=sXx(n—1)+(bxn)=0,008x%x(25—-1)+ (0,016 x 25) = 0,592(m)
Trong d6: s: 1a chiéu day thanh song chén = 0,008m
- Ton that 4p luc qua song chan rac:

h = £ x V?;X x K

Trong d6: Vimax: van tdc nudce thai trude song chén ung voi Qmax, Vinax = 0,6m/s

k: hé sd tinh dén su tang ton that ap luc do rac bam, k=2+3. Chon k=3

E: hé sb ton that ap luc cuc bg, dugc xac dinh theo cong thirc:

S 0,008

s =8 () 0,016
Véi:  a: gbe nghiéng dit song chin rac, chon a=60°

B: hé s6 phu thudc hinh dang thanh dan, p=2,42

Suy ra:

4/3

4/3
Xsina = 2,42 X ( ) X sin60 = 0,832

(0,6)*

X 3 = 0,046(m)

O ¥

p=183 PB=167 p=197 B=092
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Chiéu dai phan mé rong trudc song chin rac:
_ Bs—Byx 0592-0,2
~ 2tan¢g  2tan20

= 0,54(m)

Ly

Trong d6: By: bé rong muong dan, chon B,=0,2m
®: goc nghiéng chd mé rong, thuong ldy ¢ = 20°
- Chiéu dai phan mé rong sau song chan rac:
L, =05%xL; =0,5%0,54 =0,27(m)
- Chiéu dai xay dung muong dit song chan réac:
L=L;+L,+Ls=0,54+0,27+15=2,31(m)
Ls: chiéu dai phan muong dit song chin rac, Le=1,5m
- Chiéu sau xay dung muong dit song chan rac:
H=h; + hg +h,, =0,1+ 0,046 + 0,5 = 0,646(m)
hyy: 14 chiéu cao bao vé, chon hy, = 0,5 m.

Bang 4.1. Cac thong so ciia song chin rac tinh toan va thiét ké

STT Théng sb Pon vi Gia tri tinh toan
1 Chiéu rong song chan rac m 0,592
2 | Chiéu dai xay dung muong m 2,31
3 | Chiéu sdu muong m 0,646
4 S6 thanh song chan Thanh 24
5 | So6khe Khe 25
6 | Chiéu rong thanh mm 8
7 | Chiéu dai thanh mm 50
8 Kich thudc khe ho mm 16
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hs
M %t/ h1

‘L1=54O | L,=1500 Lz‘=270

Til¢: 1:20
Hinh 4.1. So' @6 song chin rac thiét ké

4.2. Bé lang cat [2,5]
4.2.1. Muc dich

Bé lang cat ngang dugc thiét ké dé loai bo céac tap chat vo co khong hoa
tan nhu cat, soi, xi va cac vat liéu ran khac co van tdc léng (hay trong lugng
riéng) 16n hon cac chat hitu co ¢6 thé phan huy trong nude thai.
Bé lang cat ngang duoc thiét ké sao cho van tdc chuyén dong ngang cua dong
chay 12 0,15 m/s < v < 0,3 m/s va thoi gian luu nude trong bé 1a 30s < t < 60s
(Piéu 6.3.20 TCXD 51 — 84).
4.2.2. Tinh todn bé ling cdt ngang

- Dién tich mit thoang bé ling cat:

s 0,023
F=Kx Gl:" =1,1x 00742 = 1,045(m?)
- Ty s6 giita chiéu dai va chiéu cao phéan céng tac:
L kx Y 11x—2% _ 909
H U, 70,0242
- Chiéu dai ciia bé: L=9,09 x H=9,09 x 0,5 = 4,545(m)
- Chiéu rong bé:
_F_1045 0,23(m)
L~ 4,545

Trong d6:  H: chiéu cao cong tac ctia bé lang cat ngang 0,25m - 1m. Chon H =
0,5m. (Piéu 6.3.4 — TCXD 51-84)
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Uo: do thé thuy luc cta hat cat (mm/s). Vi diéu kién bé lang cat
gilr lai cac hat cat c6 duong kinh = 0,25mm, ta c6 Uy = 24,2mm/s (theo bang 4-
1itrang 33, “tinh todn thiét ké cdc cong trinh xir Iy nwée thai” — TS. Trinh Xudn
Lai, 2000)

K: hé s6 kinh nghiém tinh dén anh huéng cua dong chay roi cuc bd trong
bé, voi bé lang cat ngang K = 1,1 khi U, = 24,2 mm/s (theo bang 24-20 TCXD
51-84)

v: van toc chuyén dong clia nudc trong bé lang cat ngang. Ung voi

Qumax thi v=0,2m/s

- Chiéu rong mang;:

2
BXv BXv 1-K3

b= X X 3/2
mx,/Zg ?nax (1_K)

Trong d6: B=0,23m,v=0,2m

m: hé sb luu lugng cua ctra tran phu thude vao goc téi. Chon goc téi
0 = 45°, cotgd = 1, chon m = 0,356 (Bang 4 — 2, “tinh todn thiét ké cong trinh xir
Iy nude thai”, Trinh Xudn Lai)

Qmin, Qmax: luru lwong t6i thiéu va tdi da di qua bé lang cat, khi dé tdc
d6 nudc chay qua bé 1a v khong doi
_ Quin _ 41,667

K= = =0,
Qmax 83,334

h m3
Qhin = 41,667 X 1 = 41,667(-)

Véi: 1 12 hé s6 an toan theo gid nho nhat.

Vay:
2
0,23 x 0,2 o 0,23 x 0,2 o (1 — 0,5§)3/2 0,026(m)
= —_— , m
0,356 X /2 %X 9,81 0,023 1-05
- B6 chénh 1éch day:

S K—K?/3 0,023 0,5 —0,5%/3

= X = X
Bxv 1-—K2/3 0,23x0,2 1-—0,52/3

- Lugng cat trung binh sau mdi ngay dém la:

AP = 0,176(m)
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°©7 1000 1000
Trong dé: qo = 0,15 m*/ngay dém 1a lugng cat trong 1000 m® nude thai

= 0,15(m3/ngaydém)

- Chiéu cao 16p cat trong bé lang cat ngang trong 1 ngay dém:
. W, X t _ 0,15x1
© LxBxXn 4545x0,23x1
Véit=1: ngay dém la chu ky x4 cat

= 0,143(m)

n = 1: s6 don nguyén cong tac ctia bé ling cat
- Chiéu cao xay dung cta bé ling cat ngang:

Hyq = H+h.+h,, =0,5+0,143 + 0,1 = 0,743(m)
Vi Hy, = 0,1 m 1a chiéu cao bao vé.

Bang 4.2. Cac thong so tinh toan va thiét ké bé ling cat

STT Théng s6 Pon vi Gia tri tinh toan
1 | Dién tich mat thoang m° 1,045
2 | Chiéu dai cta bé m 4,545
3 Chiéu rong ctia bé m 0,23
4 | Chiéu rong mang m 0,026
5 | Do chénh léch day m 0,176
6 Chiéu cao xay dung ctia bé m 0,743

- Hiéu suat khir SS, COD va BODs trong bé lang cat dat duoc 1a 5%, vi vay
nudc thai sau bé lang cat voi cac thong so:

SS = 600x95% = 570mg/I;

BOD; = 1500%x95% = 1425mg/I;

COD = 2160x90% = 1944mg/I.
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100

176

4545

26

Z??1:! I I 230 =

Ti1¢: 1:40

Hinh 4.2. Mt cit va mit bang bé ling cat ngang

Tinh toan san phoi cat

Nhiém vu san phoi cét 1a lam rdo nudc trong hon hop cat va nudc cho dé
dang van chuyén cat di noi khac.
Chon céac gia tri nhu sau:
- Chiéu dai ctia san phoi cat Lg = 3m
- Chiéu cao cua san phoi cat H=0,03m
- Thot gian phoi cat = chu ky xa cat = 1 ngay dém
- Thé tich cat W, = 0,15 m*/ngay dém
- Chiéu rong clia san phoi cat:

B = W. _ 0,15
$ txHxL; 1x0,03%x3

- Vay dién tich cta san phan cét 1a; Ls x Bs = 3 x 1,667 = 5m*
4.3. Bé diéu hoa [7,9]
4.3.1. Muc dich

= 1,667(m)

Luu luong va chat luong nudc thai tir cong thu gom chay vé tram xir li
nuéc thai, dic biét d6i voi dong thai cong nghiép va dong nude mua thuong
xuyén dao dong theo thoi gian trong ngay. Khi hé sé khong diéu hoa k > 1,4 thi
nén xay dung bé diéu hoa dé dam bao cho cong trinh xt 1i 1am viéc 6n dinh va

dat duoc gia tri kinh té.
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C6 hai loai bé diéu hoa: bé diéu hoa luu luong va chat luong, bé diéu hoa
luu luong 1 chu yéu. Bé diéu hoa duoc lya chon trong khoa luan 1a bé diéu hoa
lwu luong va chat luong boi vi ndng do chat 6 nhiém trong nude thai san xuat
thuy san khong dong déu & moi thoi diém trong ngay. Vi vy, trong bé phai co
thiét bi khudy tron dé dam bao hoa tan va san déu néng do cac chit ban trong
toan thé tich bé va khong cho cin ling trong bé.

% Cdc théng sé BOD, COD, SS sau bé diéu hoa dat:

BODs = 90% x 1425 = 1282,5 (mg/l)

COD =90% x 1944 = 1750 (mg/l)

SS  =95% x 570 =541,5 (mg/l)
4.3.2. Tinh todn bé diéu hoa
- Chon thoi gian luu nude thai trong bé 1a 2 gio.
- The tich bé diéu hoa:

Van = t X Q1Y = 2 x 41,667 = 83,334(m?)

- Chon bé hinh chir nhat, chiéu dai bé: L = 6m, chiéu rong bé: B = 4m
- Chiéu cao bé:

L Van 83334
“IxB_ 6xa = >°m

- Chiéu cao x4y dyng cta bé diéu hoa: Hyq = H + Hy, = 3,5 + 0,5 = 4,0(m)

% Tinh todn hé thong khudy trén cho bé diéu hoa:

Thiét bi khudy trén 1am nhiém vu hoa tron dé dong déu vé ndng do chat 6
nhiém trong toan bo thé tich bé va ngan ngira cin ling trong bé, pha lodng nong
d6 cac chat doc hai, gitp cac cong trinh xir Iy sinh hoc phia sau dugc hiéu qua.
Dé tai Iyra chon hé thong suc khi lam thiét bi khudy tron trong bé diéu hoa.

- Luu luong khi cn cung cép cho bé diéu hoa:

Qxhi = Vian X qrk = 83,334 x 0,015 X 60 = 75(m3/h)
Trong d6: Quc toc do cap khi trong bé diéu hoa, g = 0,01 — 0,015 m*/m>.phut,
chon qu = 0,015 m*/m>.phut (theo Tinh todn thiét ké cdc cong trinh xir 1y nude
thai — Trinh Xudn Lai).
Chon hé théng cép khi biang nhwa PVC c6 duc 15, hé thong gém 16ng chinh, 4
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6ng nhanh voi chiéu dai mdi éng 1a 6m, dit cach nhau 0,8 m.
- Puong kinh dng chinh dan khi vao bé diéu hoa:

. _ AXQue | AXTS e
ongchinh — [~ Vgng X 3600 - |mx10x3600 (m)

= 51,5(mm)
Chon 6ng c6 dudng kinh 55 mm
Trong d6: Viy,: van toc khi trong éng, Ve, = 10 - 15 m/s. Chon vg,, = 10 m/s.

- Buong kinh 6ng nhanh dan khi vao bé diéu hoa:

: _ 4 XGog | 4X1875 oo
6ng nhanh — 1'[><V6ng><3600_ mx 10 x 3600 (m)

= 25,8(mm)
Chon 6ng c6 dudng kinh 30 mm
Trong d6: Qe luru lugng khi trong mdi 6ng nhanh, m*/h

Qkk 75 m3
(Jéng = T = I = 18;75(?)

Puong kinh cac 16 phan phdi khi vao bé diéu hoa: dz =2-5 mm. Chon
diz=3mm.

Van toc khi qua 16 phan phéi khi: viz = 15 — 20 m/s. Chon vz = 15 m/s.
- Luu luong khi qua mdi 16 phan phdi khi:

T X df T X 0,0032 m?>
2 X 3600 = 15 x — X 3600 = 0,382(7)

- S6 16 trén 1 6ng nhanh:

qis = Vi3 X

N = Qé6ng _ 18,75
~ qg 0,382

= 49,084(16)

Chon N = 49 13.

- SO 10 trén Im chiéu dai 6ng nhéanh:

= — =82(16)

N 49
6 6

Chon n = 8 16/m 4ng.
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% Xdc dinh cong sudt may thoi khi
Ap luc cua khi nén:
_1033+Hgq 1033 +4,4
10,33 10,33

Véi: Hg: ap luc can thiét cho hé théng 6ng khi nén duoc xac dinh theo cong

= 1,43(atm)

thue:
Hy=hg+ h.+hs+ H
Trong d6:  hg: ton that 4p luc do ma sat doc theo chiéu dai 6ng dan (m)
h.. ton that cuc bd cia 6ng phan phéi khi, hg+ h; < 0,4 m, chon hy +
h.=0,4m
hy: ton that qua hé thong phan phdi khi, h¢ < 0,5m, chon h¢ = 0,5 m
H: d6 ngap sau cua éng phan phdi khi, 1dy bang chiéu cao hitu ich
cua bé diéu hoa, H=3,5m
Vay: Hy43=04+05+35=44m
- Cong suat may nén khi duoc tinh theo cong thirc:

b 34400 X (P®%° — 1) X Qun; _ 34400 x (1,43%%° — 1) x 75
B 102 X 1 B 102 x 80 x 3600

= 0,01(Kw/h)
Trong d6:  Qupui: luu luong khi cung cép cho bé, Qu, = 75 m®/h

n: hiéu suat may nén khi, chon n = 80%
% Tinh bom dé bom nuéc thdi
- Cong suét cia bom dugce tinh theo cong thirc:

_QXpxgxH 41,667 x1000x981Xx8
~ 1000xm 1000 x 0,8 x 3600

Véi: Q: luu lwong nude thai, m/h.

N

= 1,14(Kw)

H : chiéu cao cot 4p toan phan, H = 8 mH,0.
p: khdi lwong riéng cia nudc, kg/m®.
n: hiéu suat bom, %. Chon 1 = 80%.
- Cong suét thyc té ciia may bom:
Ng=12%xN=12x114=136 (kW)
Chon 2 bom cong suat 1,4 kW, 1 bom hoat dong va 1 bom dy phong.
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Bang 4.3. Cac thong so tinh toan va thiét ké bé diéu hoa

STT Théng s6 Pon vi | Gia trj tinh toan
1 | Chiéu dai cua bé m 6
2 Chiéu rong ctia bé m 4
3 Chiéu cao cta bé m 4
4 | S6 16 trén ong nhanh phan khoi khi L 49
5 | Puong kinh 6ng nhanh mm 25,8
6 | Duong kinh 6ng chinh mm 51,5
7 Thoi gian luu nude h 2
8 Cong suat may nén khi kW/h 0,01

—
: @ﬁ
= 2 = 2. 2 N a7 = Ze 2
ONG DAN NUGC THAI VAO ONG DAN NUGC THAI RA

4500

6000

Ti 1&: 1:70
Hinh 4.3. Mt cit dieng bé diéu hoa

ONG DAN NUGC THAI RA

q

" 6NG DAN KHi NHANH

4009

53

il

\
ONG DAN NUGC THAI VAO H ‘ —

HH\O'NG CHINH DAN KHi VAO

‘ &£0d0

Ti 18: 1:70
Hinh 4.4. Miit bang bé diéu hoa
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| 1000

125
Tilé: 1:15
Hinh 4.5. Mit biang 1m 6ng din khi nhanh

4.4. Bé tuyén ndi [5]
4.4.1. Muc dich

Trong xtr Iy nudc thai tuyén ndi thuong duoc sir dung dé khir cac chat lo
limg va nén bun cin. Uu diém cua phuong phap ndy so v6i phuong phap lang 1a
c6 thé khir hoan toan cac hat nhé nhe, lang cham trong thoi gian ngan. Khi cac
hat d4 noi 1én bé mat, chiing ¢6 thé duogc thu gom bang bd phin vét bot.

Muc dich chinh cta bé tuyén ndi bao gdom:

- Tach dau, m& va cac chat lo lung béng cac bot khi nho.

- Tach céc chit hoa tan nhu chit hoat dong bé mat.

- Lam sach nudc voi néng do tap cht con lai rat nhé. Lam sach bun sinh
hoc.
4.4.2. Tinh todn bé tuyén néi
- Thé tich bé tuyén noi:

QR xt 41,667 X 60

— — — 3
T e0x(I—a)  60x (=025  >>>>6(m)

Trong do: Q}t‘bQ: luu lwong nude thai trung binh h, m%h
t: thoi gian tuyén ndi, t = 20 - 60 phut, chon t = 60 phut
a: hé s6 lam thoang, a= 0,2 — 0,3, chon a = 0,25
- Kich thudc bé tuyén noi:
+ Chiéu cao hitu ich ctia bé: Hy = Hy + Hg+ Hp, = 1,4 + 0,7 + 0,5 = 2,6m
Trong do: Hy: chiéu cao 16p nudc bé tuyén noi, Hy=1-3m, chon Hy = 1,4m
Hg: chiéu cao chira bun, H, =0,7m

H,,: chiéu cao bao vé, Hyy = 0,5m
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+ Chiéu rong ctia bé: B=1,5xHy = 1,5x1,4 = 2,1(m)
+ Chiéu dai tong cuia bé tuyén nbi:
L =L+ Ly + Lnw = 10,175+ 1,2 + 1,2 = 12,574 (m)
Trong d6: Lry: chiéu dai ving tuyén ndi,
Lo \% _ 55,556
™ T Hy xB T 2,6x21

=10,175(m)

Lncv): chiéu dai viing phan phéi nudc vao, Ly = 1,2m
Ln): chiéu dai viing thu nuée, Lyg) = 1,2m

- Kiém tra cac thong s6 clia bé tuyén noi:

+ Ti sb giita lugng khong khi va luong chét ran, A/S:

A_L3xS,(fxP—1) 13x187x(062x2973-1) .
S~ Sa B 541,5 -

Trong d6: A/S: ti s6 khi/ran, ml khi/mg chét ran.
f : phan khi hoa tan & cot ap P, = 0,5 - 0,8, chon f=0,6.
P: &p suét can thiét cho bé tuyén ndi, atm. Gia tri P = 170 - 475kN/m?,
chon P =200 kN/m? = (200+101,35)/101,35 = 2,973(atm)
S.: d6 hoa tan cua khi, ¢ diéu kién t =20°C S, = 18,7mg/I

Sar ham luong SS (ham Iugng SS con lai sau khi qua cong trinh
phia trudc), Sa = 541,5mg/l

+ Tai trong bé mat bé tuyén noi:

QY 1000 1000 468
A ==g~ =Y m, ~ 55556/26  ro8(m/mingly)
- Luong bun hinh thanh:

Liss+c) = (Hss X SSy + Hg x Gy) x Q x 10° = (0,8 x 541,5 + 0,85 x 60) x 10°
= 484,2.10°mgSS/ngay = 484,2kgSS/ngay
Trong dé: Hss: hiéu suat khir SS dat 80%
Hg: hiéu suat khir dau m& dat 85%
SSy: ham luogng SS dau vao, mg/l
Gy: ham luong dau m& dau vao, mg/l

+ Dung tich bun tuoi can xtr I: Lg = Lss+)/(TS*S*1000)
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Gia sir bun tuoi (gdm hdn hop vang ndi va cin ling) c6 ham luong chét ran 1a

TS = 3,4%, VS, = 65% va khéi luong riéng S = 1,0072.
484,2 484,2

3,4% %X 1,0072 x 1000 - 0,34 x 1,0072 % 1000

+ Luong VS cta bun twoi can xir Iy mdi ngay:
Mys = L(ss+6)*0,65 = 484,2 x 0,65 = 314,73 kg/ngay
Bang 4.4. Thong s6 thiét ké va kich thwée bé tuyén noi

LB=

= 14,139(m3/ngay)

Gia tri
, Khoang cho )
STT Thong so Don vi ) tinh
phép .
toan
1. Thoi gian luu nudc phut 20-60 60
2. | Chiéu sau phan tuyén noi m 1-3 1,4
3. | Chiéu sau phan lang bun m - 0,7
4. | Chiéu cao bao vé m - 0,5
5. Chiéu cao bé tuyén noi m - 2,6
6. Chiéu rong bé m - 2,1
7. | Chiéu dai ving tuyén noi m - 10,574
8. | Chiéu dai bé m - 12,574
M
éL \ [ I [ / [
— e e
NUOC HAI%W /// g NUOC THAIRA

. THIET BI THU BUN . 6*1200—"‘

i
i Ml
-

¢BUN DUOC LAY RA ‘

12574 !

Ti lé: 1:90
Hinh 4.6. Mt cit bé tuyén néi
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% Cdc théng s6 BOD, COD, SS sau bé tuyén noi dat:

BODs = 64% x 1282,5 = 820,8 (mg/I)

COD =70% x 1750 = 1225 (mg/l)

SS  =20% x 541,5= 108,3 (mg/l)

Dau m& dong thuc vat = 15% x 60 = 9 (mg/1)
4.5. Bé UASB ki khi [5,7,9]
4.5.1. Muc dich

Bé UASB c¢6 nhiém vu lam giam dang ké COD, BOD trong nudc thai

bang cach sir dung 16p cin lo ltmg (c6 chira rt nhiéu vi sinh vét yém khi) trong
dich 1én men nho hé thong nudc thai chay tir phia duéi 1én. Pong thoi tao thun

loi cho qua trinh x& Iy hiéu khi trong bé aeroten ¢ giai doan sau.

Khi sinh hoc ‘
i Méng thu nuéc AL
- - /,‘/

Thiét bi tach pha .

TAm huéng dong

L6p bun ky khi

Phan phi nuéc thai vao

Hinh 4.7. So' @6 ciu tao bé UASB
% Chi tiéu ddu vao ¢ bé UASB
BOD =820,8 (mg/l)
COD = 1225 (mg/l)
SS =108,3 (mg/l)
4.5.2. Tinh todn bé UASB
Chon hi¢u qua xu 1y cua bé UASB 1a 65%. Ta co tai lugng COD can xur

1y trong mot ngay la:
_ QX CODyg X 65 1000 x 1225 X 65 L 206,25 kgCOD
B 100 B 100 1000~/ 0025( ngd )

Tai trong khir COD cia bé: L = 4 — 10 (kgCOD/m®.ngd), chon L = 6
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(kgCOD/m®.ngd)
(Bang 12-1/trang 195, theo gido trinh Tinh todn thiét ké cdc cong trinh xir Iy
nuoc thai - NXB Xay Dung - TS. Trinh Xudn Lai)

- Thé tich phan xir ly ky khi 1a:

G 796,25

L 6
Chon téc do nuée di 1én trong bé 1a v, = 0,9 m/h (tiéu chuan la: 0,6 - 0,9 m/h,

= 132,71(m3)

theo gido trinh Tinh todn thiét ké cdc céng trinh xir 1y nuwée thai - NXB Xdy
Dung - TS. Trinh Xudn Lai)
- Dién tich cua bé 1a:
- Q _ 1000
24 Xv, 24x%09

= 46,296(m?)

- Chiéu cao phan xir ly ky khi la:
. _\/_132,71_2
V7 F 46296

9(m)

- Téng chiéu cao cta bé 1a:
H=H;+H,+H;=29+16+0,5=5,0(m)
Trong d6: Hy: chiéu cao phan xir ly ki khi
H,: chiéu cao ving ling. Pé dam bao khong gian an toan cho bun léng
xubng phia dudi thi chiéu cao ving lang phai 16n hon 1m. Chon H, = 1,6m.
Hs: chiéu cao du trit, chon Hz = 0,5m.
- Vay kich thudc xay dung cia bé 1a: L x B = 8m x 6m
- Thé tich thuc cta bé:
Vi=1xbXxH=8x6x5,0=240(m?)
- Thoi gian luu nudc trong bé:

t=YHL o o4
Q

Trong d6 : Vi = Hyy X F = (2,9 +1,6) x 46,296 = 208,33(m°)
Q = 1000 m*/ngd
Vay:
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_ Y X 24 = 208,33 X 24 = 5(h
) ~ 1000 ~5(h)
(pht hop tiéu chuan 13 tir 4 — 12h)

% Tinh chi tiét bé UASB

t

Tinh ngin ling:

Trong bé UASB, bé tri cac tim chan khi va cac tdm hudng dong. Chia
lam 2 ngan lang trong bé UASB.

Nudc thai khi di vao ngan ling s& duoc tach khi bang cac tAm tach khi dit
nghiéng so voi phuong ngang 1 goc 45°+60°.

Tong chiéu cao ctia toan bo ngin 1dng Hisng (KE ca chiéu cao ving lang) va
chiéu cao du trix chiém trén 30% tong chiéu cao bé.

Ta co:

o HatHs 16405
=74 T g

Suy ra: 0 = 46° nim trong khoang 45°+60°

Kiém tra lai:

Hise + H 2,1
( lang 3) X 100% = — x 100% = 38'2% > 30%
Hpe 55

Vay chiéu cao x4c dinh dugc 14 thich hop.

- Thoi gian lvu nudc trong ngin ling:

l><l><b><H15ng

Vléng 2
tléngz Q/Z X 24 = Q/Z X 24
%x8x6xL6
tispe = X 24 =1,84(h) > 1(h
lang 1000/2 ( ) ( )

(tiéu chudn timg = 1h theo gido trinh Tinh todn thiét ké cdc cong trinh xir Iy
nudc thai — NXB Xdy Dung — TS. Trinh Xudn Lai)

Tinh toan tam chan khi:

Chon khe h¢ gitra cac tam chan khi va gifta tdm chan khi véi tdam hudéng

dong 14 nhu nhau.
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Tong dién tich giita cac khe hé nay chiém 15 — 20% tong dién tich bé.
Ch()l’l Skhe = 0,18 Sbé.

Tam chan 2 &

S

a4
hl
x
o
o

yl

o9

Hinh 4.8. Tam chin khi va huéng dong bé UASB

Tam chan 1

- Trong 2 ngin c6 8 khe ha, dién tich ctia mdi khe:
0,18 X Spz 0,18 x 48 5
Skhe = 3 = 3 = 1,08(11’1 )

- Bé rong cua khe ho:

1,08
Fkhe =~ = ¢ = 0,18(m) = 180(mm)

T4m chén 1:

Chiéu dai: l; = b = 6000 (mm)

Chiéu rong: chon b; = 1000 (mm)

Chiéu cao: y; = by x sin 46° = 1000 x sin 46° = 719 (mm)

TAm chén 2:

Chiéu dai: I, = b = 6000 (mm)

Chiéu rong: b, = X1 + X,
hy = fine X sin (90° — 46°%) = 180 x sin 44° = 125 (mm)
X1 =400 (mm)

o _ Miang — (hy +y1) _ 1600 — (125 + 719)
2 sin46° sin46°

b, = 400 + 1051 = 1451 (mm)

= 1051 (mm)

Tinh to4n tAm huong dong
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ag al

97

hi

Hinh 4.9. TAm hwéng dong bé UASB
- Khoang céch tir dinh tam giac ctia tim huéng dong dén tdm chén 1:

| = I'khe _ 180
~ cos (900 — 46°)  cos44°

a1 = I X €OS 46° = 180 x cos 46° = 125 (mm)
a, =1—-a; =250 - 125 =125 (mm)
h = Ihe % Sin 46° = 180 x sin 46° = 129 (mm)

= 250(mm)

_h 129 _ — 460
tgh = iabrrie 1,032,suy ra 6 =46

¢ =180 — 2x 6 = 180 — 2x46 = 88°
Poan nhd ra cta tim hudng dong nim bén dudi khe hé tir 100 — 200 mm. Chon
mdi bén nho ra 150 mm.
- Chiéu rong tAm hudng dong;

D=(2x1)+(2x150) = (2 x 250) + (2 x 150) = 800 (mm)

- Chiéu dai tdm huéng dong:

W)

L =

= =57
~ 90 sind4d 576(mm)
sin=-

Tinh hé thong phan phdi nuéc:
Dbi v6i bé UASB c¢6 tai trong chét ban hitu co L > 4 kgCOD/m® ngd thi

tir 2m” dién tich bé trd 18n s& duoc bd tri mot vi tri phan phdi nudc.
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Chon 2,5m? cho mot vi tri phan phéi nudc.
- S6 vi tri phan phdi nude:

_F_8_
N=325 25 7

Chon n =20 vi tri.

Nudc thai ddn vao bé UASB theo duong dng chinh, phan phdi qua 3 dng
nhanh, van toc dong chay qua éng chinh 1a 1,5 — 2,5 m/s, chon veyinn = 2,0 m/s
(theo gido trinh Tinh todn thiét ké cdc céng trinh xir Iy nude thai — NXB Xay
Dung — TS. Trinh Xudn Lai).

- Puong kinh 6ng chinh:

D= 4xQ _ 4x1000 oo o
= |Z4x3600xmxv  (24x3600xmx2  »086(m) = 86(mm)

Chon duong kinh 6ng chinh D = 90 mm, 1dm bang nhwa PVC.

Van tdc trong 6ng nhanh 1a 1 — 3 m/s, chon vy = 1,5 M/s.

- Pudng kinh 6ng nhanh:
i 4%Q B 4 % 1000 0,057
T |24x3600 xTX VX3 |24x3600xmtx15x3 o0 /um

= 57(mm)
Chon duong kinh 6ng nhanh d = 60 mm.
Chon 156 phéan phdi nuéc c¢6 dudng kinh 16 diz = 10 mm, vén téc nudc qua 16 1a
0,8 m/s
- Luu luong nudc qua mot 16:

2 mt X 0,012 3

Tt X djs m
= 0,8 X 3600 X — - 0’226(T)

q=vVX

Tinh mang thu nudc:

B0 tri mang thu nudce két hop véi mang rang cua dat ¢ tam bé va doc theo
chiéu rong bé. Mang thu nudc dugc tao do doc dé dan nudc thai vé cudi bé roi
theo 6ng dan theo co ché tu chdy, chdy sang bé aeroten.

- Méng thu nuéc tiét dién hinh chir nhat: d x r véid = 2r
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Po déc mang: i = 1/200
Luu lugng vao mang: Quane = Q = 1000 m*/ngd.

Ta co: Qmang = ® X C X VR X
Trong do: w=dXr
A=d+2Xr
w dxr r
2
A d+2xr 2
C=l><R1/6
n

Thay cac gia dai lugng theo r vao Qmgng, ta CcO:

1 ri/e r 1
Qméng=zxrerHXW>< (EXm)

Suy ra:
1676 _ Qmang X1 X 2/¢X 20 1000 X 0,014 x 2/6 x 10
ST 2 B 24 x 3600
=1,819.1073

r =0,094(m) = 94(mm)
- Chon kich thudc mang: r = 95mm
d =190mm

Tinh thanh rang cua

- Chiéu cao ring cua : 60 mm
- Dai doan vat dinh rang cua: 40 mm
- Chiéu cao ca thanh 260 mm
- Khe dich chuyén:
v Céch nhau : 590 mm
v' Bé rong khe: 12 mm
v Chiéu cao : 150 mm
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60 40 £HE DICH CHINA 12mm
L 11 1 t t t t t t { f t
Tilé: 1:40

Hinh 4.10. Thanh ring cwa bé UASB
s Tinh lwong bun va luong khi sinh ra
- Luong bun nudi ciy ban dau vao bé (TS = 5%)
Css XV 30x151,61  1tdn
b= TS T 005  1000kg

Trong d6: Cs: ham luwong bun trong bé, Cg = 30 kg/m® (theo “Xir Iy nueée thdi

= 91(t4n)

dé thi va céng nghiép” - Lam Minh Triét).
V: thé tich phan xt ly ki khi, m®
TS: ham luong chét ran trong bun nudi cay ban dau.
- COD cua nudc thai sau khi xtr 1i ky khi:
m
COD,, = (1 — E¢op) X COD,3, = (1 —0,65) x 1225 = 428,8(Tg)
Chon hiéu qua xtr ly COD sau khi qua bé UASB 1a 65%. (theo bang I-11/trang
29, X Iy nuée thai dé thi va cong nghiép, Lam Minh Triéf).
- BOD, cua nudc thai sau khi xu 1y ky khi:
m
BOD,, = (1 — Egpp) X BOD,;, = (1 — 0,65) x 820,8 = 287,3(Tg)
Chon hiéu qua xtr ly BOD sau khi qua bé UASB 1a 65%. (theo bang I-11/trang
29, X Iy nuée thai dé thi va cong nghiép, Lam Minh Triéf).
- SS ctia nudc thai sau xur ly ki khi:
m
SS = (1 — Egg) X SSysy = (1 — 0,3) x 108,3 = 75,8(Tg)
Chon hiéu qua xtr Iy SS sau khi qua bé UASB 1a 30%.

- Luong sinh khéi hinh thanh mdi ngay:

Y X[(So—=5) xQ]
X7 14Kkg X6,
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b _ 0,075 x [(1225 — 428,8) x 1000] y kg 087 kgVSS
X 1+ (0,05 x 90) 1000g ( ngéy)

Trong d6:  Y: hé sb san lugng sinh té bao, Y = 0,05 — 1 g VSS/g COD (theo

Metcalf va Eddy Waste water engineering treating, 1990), chon Y
=0,075
0. : thoi gian luu bun (35 — 100 ngay), chon 6, = 90 ngay
Q : lvu lwong trung binh ngay, Q = 1000 m*/ngaydém
So, S: lwong COD dau vao va dau ra ctia bé, mg/I
Kg : hé s6 phan huy noi bao, Ky = 0.05 ngay™
- Thé tich khi sinh ra mdi ngay:
Luong khi sinh ra trong bé tuong duong: 0,5m>/ 1KgCOD 44 o
Vini = 0,5 x (1225 — 428,8) = 398,1 (m*/ngay)
Luong khi metan sinh ra la:
Ven, = 159 X [(Sp —S) X Qp, — 1,42F]

1kg
1000g

Ven, = 350,84 X [(1225 — 428,8) x 1000 X —1,42 % 10,86

3

m
: )=279,323( )
ngay ngay

Trong d6: Vg, : thé tich khi métan sinh ra & dktc (t=0°C, p = 1 atm)

= 279323(

Q: luu luong vao bé ky khi, m*/ngay
P,: sinh khdi té bao sinh ra mdi ngay, kgVSS/ngay
350,84: hé sd chuyén doi 1y thuyét luong khi métan san sinh tir 1 kg
BOD, chuyén hoan toan thanh khi métan va CO,, lit CH,/kgBOD,
- Puong kinh ong thu khi:
Van tdc khi trong 6ng tr 10 — 15m/s, chon van tdc khi trong 6ng la 10m/s.
Lap 3 dng dan khi vay duong kinh 6ng din khi 1a:

d P = = ) 14
ki = o X 3600 X vy \mx24x3600x10 014

= 14(mm)

Sinh vién: Nguyén Xudn Hiép — MT 1201 62



Khéa luin tot nghiép Nganh: Ky thudt moi truong

Chon duong éng dan khi c6 dudng kinh di,; = 15 mm.

- Lugng bun bom ra mdi ngay:

Py 10,86 m3
Qw =078 %~ 075 %30 483Gy
- Luong chét ran tir bun du:
Mg = Qy X Cs = 0,483 X 30 = 14,49(kgS‘S)
ngay
Bang 4.5. Cac thong s6 tinh toan va thiét ké bé UASB
STT Théng s6 Don vi | Gia tri tinh toan

1 | Chiéu cao xdy dung cua bé m 5,0
2 | Chiéu dai ctia bé m 8
3 Chiéu rong clia bé m 6
4 | Chiéu dai tam chan khi 1 m 6
5 Chiéu rong tam chan khi 1 m 1
6 | Chicu dai tam chan khi 2 m 6
7 | Chiéu rong tam chan khi 2 m 1,451
8 | Chiéu rong tim huéng dong mm 880
9 | Chiéu dai tam hudng dong mm 576
10 | Puong kinh ong dan nudc trung tim mm 90
11 | Puong kinh ong dan nudc phan phdi | mm 60
12 | S6 lwong ong nhanh cip nudc ong 3
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ONG THU KHi
METAN
O
S
Y i f— T i —1 = -
MANG THU NUGC
¥ =l ,
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o
ﬁRu DS TAM
I HUONG DONG
ONG DAN NUGC
vhoro AT |
o
3
ONG THU BUN GNG NHANH PHAN PHOI NUGC F60
| 8000 \
Tilé: 1:125
Hinh 4.11. Mat cat be UASB
8000
P ———m o i H—
i ]
=l — = il &— %
i ]
By ——m o / = =
\

ONG DAN NUGC VAO F90

B i A L ANG DAN BUN F90
OGNG NHANH PHAN PHOI NUGC F60

Tilé: 1:125
Hinh 4.12. Mit bang bé UASB
4.6. Bé Aeroten [5,7,9]
4.6.1. Muc dich
Nudc thai sau khi xir Iy & bé UASB duoc dan tiép dén bé Aeroten. Tai

day, cac chat hitu co chua dugc phan hity hoan toan nhd qua trinh phan hiy ki
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khi tiép tuc dugc cac vi sinh vat trong bé Aeroten phan huy hiéu khi.
% CA&c so ligu tinh toan bé Aeroten:
- Luu lwgng trung binh cia nudc thai trong mot ngay dém: Q = 1000m*/ngd
- BODs dau vao = 287,3 mg/l
- COD dau vao = 428,8mg/I
- SS dau vao = 75,8 mgl/l
- Luong bun hoat tinh trong nudc thai dau ¢ dau vao bé X, = 0
Gia st theo két qua thyc nghiém ta tim dugc cac thong s6 dong hoc sau:
- Y = 0,46mgVSS/mgBOD:s; kg = 0.06ngay™
- Nong d6 bun hoat tinh tuan hoan (tinh theo chat rén lo ltmg) X¢ = 10000 mg/I
Co thé ap dung cac diéu kién sau dé tinh toan qua trinh bun hoat tinh xao tron
hoan toan:
- Ti s6 MLVSS/MLSS = 0,85
- Ham lugng bun hoat tinh trong bé aeroten MLVSS, X = 3500mg/I
- Thoi gian luu bun trung binh 6 = 8 ngay
- Nudce thai sau léng dat tiéu chuén loai B, BODs ¢ dau ra 50mg/I.
- SS & dau ra la: 50 (mg/1), trong d6 60% cin d& phan huy sinh hoc.
- Ti so:

£ BOD; _ 287,3 067

COD 4288 ’

- Ham luwong bun hoat tinh ling xudng dy bé ling c6 ham luong chit ran 0,8%
va khdi luong riéng 1a 1,008kg/L.

- Hiéu suat chuyén hoa oxi cuia thiét bi khuéch tén 1a 8%, hé s6 an toan 1a 1,5.

- Oxi chiém 21% trong luong thé tich khong khi va khdi luong riéng khong khi
la 1,2kg/m®

- P tro cua cdn hitu co lo ling ra khoi bé ling 13 0,3 (70% 1a cin bay hoi)

z=0,3

- Loai va chirc ndng cua bé: bé aeroten khuay tron hoan toan
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- Nude thai diéu chinh sao cho: BOD :N:P=100:5:1
(theo trang 511 — gido trinh "X Iy nude thai dé thi va cong nghiép — tinh toan
thiét ké cong trinh” - Lam Minh Triét , Neuyén Phudc Ddn, Nguyén Thanh
Hung)
4.6.2. Xdc dinh kich thuwéc bé Aeroten
Xac dinh BODs hoa tan trong nudc thai ddu ra tinh theo cong thirc:
- BODs ¢ dau ra = BODs hoa tan di ra tir bé aeroten + BODs chtra trong can lo
limg & dau ra.
- Luong cin hitu co trong nude c6 thé phan hay sinh hoc: 0,6 x 50 = 30(mg/l)
- Luong oxi can cung cép dé oxi hoa hét luong can nay dugc tinh dya vao
phuong trinh phan tng:
CsH,O,N + 50, - 5CO, + 2H,0 + NH; + nang lugng
113mg 160mg
1mg 1,42mg
- Luong cédn hitu co theo COD: 30 x 1,42 x 0,7 =29,82 mg/l
- BODs ciia cin lo limg cua nuéc thai sau lang 11:
BODs = 29,82 x 0,67 = 19,98 (mg/l)
- BODs hoa tan cua nudée thai sau lang 1I:
50=S+19,98
Suy ra: S = 30,02 (mg/l)
- Hiéu qua xur 1i tinh theo BODs hoa tan:

_So=S_ .., _2873-3002
- 7S, T 2873

E, x 100 = 89,55%

Véi Sg 1a ham luong BODs & dAu vao bé aeroten.
- Hiéu qua xir li BODs tong cong;
_287,3-50
287,3
- Thé tich bé aeroten tinh theo cong thirc sau:
B XQXYX(S—9)
XX (1+kgx0)

X 100 =~ 83%
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Trong d6:  6.: thoi gian luu bun, chon 6, = 8 ngay
Q : lvu lwong trung binh ngay, Q = 1000m*/ngay
Y : hé sb san lugng bun, Y = 0,46 mgVSS/mg BODs
So: ham luong BODs dan vao aeroten, S = 287,3 mg/I
S: ham lugng BODs hoa tan ctia nudc thai dan ra khdi aeroten,
S =30,02 mg/l.
X : ndng do chit lo limg d& bay hoi trong hdn hop bun hoat tinh,
X = 3500 mg/l.
kg: hé s6 phan huy noi bao, chon kg = 0,06 ngay™.
_ 8x1000 % 0,46 x (287,3 —30,02)

— 182,78(m?
3500 x (1 + 0,06 x 8) (m®)

- Thoi gian luu nude trong bé 1a:

—V—182’78—0183( ay) ~ 4,4(h

3= Tovo = 0183(ngay) ~ 44(h)

Bang 4.6. Cac kich thwée dién hinh ciia Aeroten xao tron hoan toan
Thong s6 Gia tri
Chiéu cao hitu ich (m) 30_46
Chiéu cao bao vé (m) 03-06

Khoang cach tir day dén dau khuéch tan khi(m) 0,45—0,75

Ti s6 rong : sau (W : H) 1:1-2,2:1

- Chon chiéu cao hitu ich ctia bé 13 hy; = 4,5m, chiéu cao bao vé 1a hy, = 0,5m.
- Vay chiéu cao tong cong cta bé 1a: He= 4,5 + 0,5 = 5 (m)

- Chon chiéu rong cua bélaB=5m

- Vay chiéu dai cta bé:

(V. _178
 BxH, 5x5 " (m)

- Vay kich thuéc bé aeroten duoc xac dinh: L x B x H=7,4m x 5m x 5m
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4.6.3. Tinh todn lwong bin dw thii bé moéi ngay, lwu lwong bin tuin hoan

Hinh 4.13. So 6 lam viéc bé Aeroten
Gia st bun du dugc x4 bo (dan dén bé nén bun) tir duong ong dan bun
tuan hoan va ham luong chét ran lo ling dé bay hoi (MLVSS) trong bun & dau
ra chiém 80% ham luong chét ran lo ling (MLSS). Khi d6 luu luong bun du
thai bo dugc tinh dua vao cong thic:
6, = VxX
Qw X X, + Q. X X,
Trong d6:  V : thé tich aeroten, V = 182,78 m®
X : nong d6 MLVSS trong hon hop bun hoat tinh & bé aeroten,
X =3500mg/I.
Qu: luu lugng bun thai, m°.
X;: néng d6 MLVSS c¢6 trong bun hoat tinh tuan hoan
X= 10,85 x 10000 = 8500 (mg/l)
X.=30,02 x 0,7 = 21,01 (mg/l)
(0,7 1a ty 18 luong can bay hoi trong tong sb can hitu co, cin khong tro)

Q.: luu lugng nudc thai ra khoi bé ling II, Q. = Q = 1000m*/ngay

Tur do6 tinh duoc:
_ (VXX) _(ec XQC XXC)
W 0c X X,
B (182,78 x 3500) — (8 x 1000 x 21,01)
W 8 x 8500

= 6,94(m3/ngay)
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% Tinh hé s6 tuan hoan a
Tir phuong trinh cdn bang vat chat viét cho bé lang II (xem nhu luong chat hitu
co bay hoi & dau ra ciia hé théng 1a khong dang ké), ta co:
XX (Q+Q) =X, XQ +X, X Qu

— Luu lugng bun tuan hoan:

_XXQ—X,XQy 3500x1000—8500X% 694 £88 202 m3
Q= X, — X B 8500 — 3500 - (ngd)
Vay, ta co:
Q, 688,202
=" =—""""2=0,688
*=Q " 1000

(Céng thirc 6-5/trang 93 — Tinh todn thiét ké cdc cong tinh xir 1y nude thai —
TS.Trinh Xudn Lai)

< Kiém tra ty sé F/M va tdi trong hitu co

- Ty s6 F/M (ty s6 khéi luong chat nén / khéi lugng bun hoat tinh) xac dinh theo

cong thirc sau:

F So 287,3 mgBODg
— = = = 0,449( - -
M Xx6 3500x0,183 mgbun.ngay
- Tai trong thé tich:
So X Q 287,3 x 1000 kgBOD;
L= x 1073 = X 1073 =1,57(———=
V 0 182,78 0 > (m3.ngéy)

Ca hai gia tri nay déu nam trong gia tri cho phép d6i véi aeroten x4o tron hoan
toan:
F/IM=02-0,6
Lgop=0,8-1,9
4.6.4. Xdc dinh liwong khéng khi cin thiét cung cdp cho Aeroten
- Ta ¢6 hé sb tao bun tir viéc khir BODs:

v Y 046
°bS T 1 1 Kyx 0. 140,06x8

m
- 0,311(Tg)

- Luong sinh khéi gia ting mdi ngay tinh theo MLVSS:
Py = Yops X Q X (BOD,3, — 30,02)
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P, = 0,311 x 1000 x (287,3 —30,02) x 1000 80,01(kgVSS/ngay)
- Luong oxi can thiét trong diéu kién tiéu chuan:
oC. — Q%X (So—9) 142p. — 1000 x (287,3 —30,02) 142 % 8001
" 1000 x f e 1000 x 0,67 ’ ’
kgO
= 270,4(-222)
ngay

Véi:  OCq: lwong oxi can thiét theo tiéu chuan cua phan tng & 20°C

f: hé s6 chuyén doi tir BODs sang COD hay BOD,, va f = BODs/COD

1,42: hé s chuyén doi tir té bao sang COD

P,: Lugng sinh khdi gia ting mdi ngay tinh theo MLVSS

Q : luu luong nudc thai , Q = 1000m°/ngay.

So: BODs cuia nude thai dau vao, mg/l

S : BOD; cuia nuéc thai dau ra, mg/l
- Luong oxi can thiét trong diéu kién thuc té:
kg0,
ngay
Trong d6: Cy: ndng do bdo hoa cua oxi trong nude & nhiét do 1am viéce, chon C

= 9,08mg/I

Cs 9,08
= 270,4 X ———— = 337,26(

0C, = 0C, X
¢ 07 ¢ -Cy 9,08 — 1,8

)

C.: nong do oxi can duy tri cong trinh. Poi voi nude thai C, = 1,5 —
2 mg/1, chon C, = 1,8mg/I.
Trong khong khi oxi chiém 21% thé tich, gia st rang trong luong riéng cua
khong khi 1a 1,2kg/m®. Vay luong khong khi 1y thuyét cho qua trinh 1a:
Mo, 337,26 m3
= = = 1338(—
0,21 x1,2 0,252 ngay

Gi4a str hi€u qua van chuyén oxi cua thiét bi thoi khi 1a 8%, hé s6 an toan khi su

Qxk )

dung trong thiét ké 1a 1,5. Vay luong khi theo yéu cau la:

1338x 15
Qxk = 0.08

N\

m?3 m?3
= 25087,5( ) = 0,29(—)
ngdy S

4.6.5. Chon kiéu va tinh todn thiét bi cung cdp khi, dwong ong din khi

Pé cung cap di luong oxi can thiét cho qua trinh xtr li, thuong ding may
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khqu tron co khi bé mat dé tao ra mang nudc, tia nudc, giot nudc tiép xuc voi
khdng khi dé 14y oxi hodc dung hé théng may thoi khi, dng din va thiét bi phan
phdi khi vao bé aeroten dé 1ay oxi.

Ong dan khong khi: Dé dan khong khi c6 thé chon 6ng thép khong ri, ong
nhya gia cuong béng so1 thuy tinh, 6ng PE hoac 6ng nhua chiu dugc sy thay doi
ctia nhiét do. Toc do chuyén dong cua khong khi qua dng din va qua hé théng
phan phdi tir 10 — 15m/s, qua 16 phéan phéi tir 15 — 20m/s.

% Tinh todn hé théng phdn phoi khi

Chon dia phan phdi khi dang dia x6p duong kinh 150mm, dién tich bé
mit F = 0,02m?,

Luu luong riéng phan phéi khi cia dia thoi khi Q = 150 — 200 I/phit,
chon Q =200 I/phat.

- Luong dia thoi khi trong bé aeroten:

_ 10°x Qi 10°x25087,5 87 1(di
T 2Ax60x0  24x60x200 o/ 1(dia)
Pé thuén loi cho viéc bd tri ta chon sb dia thoi khi 1a 90 dfa.

Phan phéi dia thanh 10 hang theo chiéu dai bé, mdi hang 9 dia.

- Luu luong khi cdp cho 1m® nudc thai:

25087,5 m?
N QQkk =000~ 209G
- Luu luong khéng khi can dé khtr 1kg BODs:
BODs Qxk 25087,5
U T % (S, =) x 10-3 1000 x (287,3 — 30,02) x 10-3
= 97,51(m>3khi/kgBODs)

Trong d6:  Q: luu lugng nudc thai, m*/ngay
Quc thé tich khong khi, m*/ngay
So: BODs trong nudce thai dau vao, mg/1
S: BODs trong nudc thai dau ra, mg/l.
% Ap lwc va cong sudt ciia hé thong nén khi

Khi dugc phan phdi vao bé bang cac 6ng khoan 16 dat doc theo cac hanh
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lang vay toc do khi ra cac 16 tir 5— 10 m/s.
- Ap luc can thiét cho hé théng khi nén duoc xac dinh theo cong thurec:
Hi=hg+h.+hf+H=0,4+05+45=54(m)
Trong d6: hg, he: ton that ap luc doc theo chiéu dai éng va ton that cuc bd
tai cac diém udn, khic quanh. Tong ton that hy va h, khong vuot qua 0,4m.
hy: ton that qua cac dia phan phdi, gia tri nay khong vuot qua 0,5m.
H: chiéu cao hitu ich cua bé aeroten, H = 4,5m.
- Ap luc khong khi 1a:
_1033+H, 1033 +54
10,33 10,33

- Cong suat may nén khi duoc tinh theo cong thirc:

N = 34400 x (P%%*° — 1) X qic _ 34400 x (1,52°%° — 1) x 0,58
B 102 x 0 B 102 x 0,8

= 31,57 (kw)

= 1,52(at)

Trong dé: q 1a luu lugng khong khi, m*/s. Chon hé sé an toan khi sir dung thiét
ké trong thure té 12 2: i = 2 X 0,29 = 0,58(m°/s).

n: hiéu suét cua may nén khi, 1 =0,7-0,9, chonn =0,8.
Chon hai may nén khi dé cung cap khi, 1 may cong tac, 1 may du phong, cong
suat mdi may 1a 35 kw.
% Chon dwong éng dan khi
- Ong dén khi chinh:

4 X Jdkk 4 X 0,58
D= = = 0,229(m) = 229(mm)

rxv 3,14 x 14
Trong d6:  Quk: luu luong khi & 6ng chinh, m%/s
v: van toc khi trong 6ng chinh, v=10 — 15 m/s, chon v =14 m/s
= Chon 6ng thép khong gi duong kinh ®= 230 mm.
- Ong dén khi nhanh:

4 X Qp, 4 x 0,058
d = / = =% 0,078(m) = 78
n XV 314 % 12 (m) (mm)

Sinh vién: Nguyén Xudn Hiép — MT 1201 72




Khéa luin tot nghiép Nganh: Ky thudt moi truong

Trong d6:  Qy: luu lugng khi trén dng nhanh

Qn = qu/n = 0,58/10 = 0,058(m*/s)

n : s6 hang phan phdi dia suc khi

v : van toc khi, chon v =12m/s
= Chon dng thép khong gi duong kinh ®= 80 mm.
% Tinh ong dan nude thdi va ong dan bun tuan hoan

Ong dan nudc thai vao

Chon vén toc nudc thai chay trong éng: v = 0,7m/s

- Puong kinh dng dan 1a:
. 4%Q ~ 4 % 1000 _ o,1450m)
T [Uxmx3600x24 |07 xmx3600x24 oM

= 145(mm)
Chon 6ng nhuya PVC duong kinh 6ng ®= 150mm.

Ong dan nuéc thai ra

Chon vén toc nudc thai chay trong éng: v = 0,7m/s
Luu lwong nude thai : Q + Q, = 1000 + 688,202 = 1688,202 (m*/ngay)

- Puodng kinh 6ng 1a:

. \/ 4x(Q+Q) \/ AXT688.202 (oo

vXTX3600x24 0,7 X1 X3600X%24

Chon 6ng nhya PVC c6 duong kinh @ = 190 mm.

Ong dan bun tuan hoan

Chon van tc bun chay trong dng: v = 1m/s
Luu luong tudn hoan : Q, = 688,202 m*/ngd

- Puong kinh dng dan la:

D= 4 X Q, B 4% 688202 oo
= [vxmx3600x 24 |Txmx3600x 22 1(m)=100(mm)

Chon éng nhya PVC duong kinh éng @ = 100 mm.

Sinh vién: Nguyén Xudn Hiép — MT 1201 73



Khéa luin tot nghiép

Nganh: Ky thudt moi truong

Bang 4.7. Céac thong sb tinh toan va thiét ké bé Aeroten

STT Théng s6 Don vi Gia tri tinh toan
1 | Chiéu dai cua bé m 7,4
2 Chiéu rong cua bé m 5
3 Chiéu cao xay dung ctia bé m 5
4 Thoi gian luu nude h 4.4
5 Thoi gian luu bun ngay 8
6 | Puong kinh 6ng dan khi chinh mm 230
7 | Puong kinh 6ng dan khi nhanh mm 80
8 | So luong dia dia 90

GNG DAN KHi NHANH . : %
N\
. L. I I i
Ti 1é: 1:70

Hinh 4.14. Mit cit bé Aeroten
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Khéa luin tot nghiép

ONG DAN

NUGC VAO
%150

ONG

THU NUGC
2120

ONG THU

BUN
a100 [ |%

4N0

Tilé: 1:70

>

Hinh 4.15. Mt bing bé Aeroten

>

4.7. Bé lang [5,7,9]

4.7.1. Muc dich

bun hoat tinh di qua xu Iy & bé Aeroten hay

7
-

Bé lang dung dé ch

an gitr

mang vi sinh di chét tir bé Aeroten va cic phan nho khong hoa tan, khong ling

duoc ¢ bé lang dot mot.

’

2

4.7.2. Tinh todan bé lang

6 thiét ké:

Thong s

R/
’0

L)

_Q—

1000 m*/ngay

- Nong d6 bun hoat tinh X

3500 mg/I

=0,3

- Nong d6 bun hoat tinh ctia dong tudn hoan X

- Do tro cua bun hoat tinh z

= 10000 mg/i

by
A

é mat bé

Dién tich b

R/
’0

L)

o
Sl
+ X
o [ p4
S
I
wn

m°/h

Q: luu lugng nudce thai,

Trong do:

75
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a: hé sd tudn hoan, o = 0,688

Co: ndng d6 bun hoat tinh trong bé aeroten, Co = X/p (B = 0,8)

Xo = 3500/0,8 = 4375 (mg/l)

X: ndng do bun tudn hoan, X; = 10000 (mg/I)

V_: vén tbc lang bé mit phéan chia tng véi ndng d6 C., m/h

Ta c6: Xp, = = X X, = =X 10000 = 5000(=E

X_: ndng do bun & mit phén chia ling
Theo céng thire 9-7/trang 150 — Tinh todn thiét ké cdc cong tinh xir Iy nude thdi
— TS. Trinh Xudn Lai)

Xac dinh van téc V| theo cong thuec:
Vp = Vg X e~ KCL107® — 7 y a—600X5000x107° _ 0,35(%)

(Vmax = 7 m/h — van toc ling cuc dai, K = 600)
- Vay dién tich phan ling cua bé la:
S 41,667 X (1 + 0,688) x 4375
10000 x 0,35

- Dién tich bé néu thém ca budng phan phdi trung tam:

Spe=1,1xS =1, 1 x 87,92 = 96,712 (m?)

4XSpye  |4%96712
D= = =11,1(m)
T y1

- Puong kinh budng phéan phbi:
d=25% XD =25% x 11,1 = 2,775(m)

= 87,92(m?)

- Dién tich budng phan phéi trung tam:

ntxd? mX2,7752
f=—— = " = 6,04(m?)

- Vay dién tich ving ling ctia bé:
S1.=Sps — f = 96,712 — 6,04 = 90,672(m?)
- Tai trong thuy luc:
Q 1000 m3

a S, 90,672 ’Og(mz.ngély)

Sinh vién: Nguyén Xudn Hiép — MT 1201 76



Khéa luin tot nghiép Nganh: Ky thudt moi truong

- Van tdc di 1én clia nudc trong bé:

y= 2 219 e

24 24 h
- Mang thu nuéc dit & vong tron c¢6 duong kinh 0,8 duong kinh bé:
D, =80% XD =80% x 11,1 = 8,88(m)
- Chiéu dai mang thu nudc:
L=nmXxD, =mx8,88=2788(m)
- T4i trong thu nudce trén Im dai cia mang;:
Q 1000 m3

== — = 7
A =T =578~ >>87(

)

m.ngay
- Tai trong bun sinh ra:

QX (1+a)xX, 1000x(1+0,688)x 4375 X 1073
24X Sy 24 X 96,712

kg
m2h

b

= 3,182(

)
% Xdc dinh chiéu cao cia bé
- Chon chiéu cao bé: H = 4,5 m, chiéu cao du trit trén mit thoang: hy = 0,5 m.
- Chiéu cao phan nudc trong: h, = 1,5 m
- Chiéu cao phan chop day bé c6 do doc 2% vé tam:
h;=0,02 xD=0,02 x 11,1/2 =0,11 (m)
- Chiéu cao chira bun phan hinh try:
hy=H-h;—h,—h3=45-05-15-0,11=2,39 (m)
- Thé tich phan chira bun:
Vp=S x hy = 87,92 x 2,39 = 210 (m®)
- Nong d6 bun trung binh trong bé:
Cyp = XL + X, _ 5000 + 10000
2 2
- Luong bun chira trong 1 bé lang;

Goun = Vb X Cpp = 210 x 7,5 = 1575 (Kg)

k
- 7500(?) - 7,5(m—%)

- Luong bun can thiét trong 1 bé aeroten:
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kg

1
Gean = V X Xo = 5 X 182,78(m°) X 4,375 (ﬁ) = 399,83 (kg)

Véi: V 1a thé tich bé aeroten, V = 182,78 m°,
% Thoi gian luu nude trong bé ling
- Dung tich bé ling;
V =(H-h)) xS=(45-0,5) x 87,92 = 351,68(m°)
- Thoi gian lang:
\Y 351,68

T = =
Qx (1+a) 41,667 x (1 + 0,668)

~ 5(h)
% Tinh éng dan nuée thdi va ong dan bim
- Ong dan nuéc thai vao
Chon van téc nudc thai chay trong éng: v = 0,7m/s
Luu lwong nudce thai vao bé: Q,= Q + Q, = 1000+688,202 = 1688,202 (m*/ngay)
Puong kinh éng din nudc vao la:

D= 4 xQy B 4% 1688202 oo\ o
= |Zax3600xvxn  |24x3600x 07 xn  »188(m) = 188(mm)

Chon 6ng nhya PVC duong kinh 6ng @ = 190 mm.
- Ong dan nudéc thai ra

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

Luu luong nude thai: Q = 1000m*/ngd

Pudng kinh 6ng ra la:

\/ 4%Q J 4 x 1000
D= = 0,145(m) = 145(mm)

24 X 3600 x VX T |24 X 3600 X 0,7 X Tt
Chon 6ng nhya PVC c6 duong kinh @ = 150 mm.
- Ong dan bun
Chon van tc bun chay trong ong: v = 1m/s
Luu luong bun: Q, = Q, + Q,, = 688,202 + 6,94 = 695,142m*/ngay)

Puong kinh éng din bun I
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D= 4 X Qp B 4 X 695,142  0.101(m) = 101
= |7ax3600 xvxm  |24x3600x 1xx »10t(m) =101(mm)

Chon 6ng nhua PVC c¢6 duong kinh @ = 110 mm.
Bun hoat tinh tir bé léng c6 d6 4m cao: 99,4% - 99,7%. Mot phﬁn 16n loai

bun nay duoc dan trg lai bé aeroten ( loai bun nay goi l1a bun hoat tinh tuan

hoan), phr:?m bun con lai goi 1a bun hoat tinh du duoc dan vao bé nén bun. Tai bé

ling ta c6 dat 2 bom dé bom bun vé bé Aeroten va bé nén bun.

% Tinh bom bin tudn hoan

- Cong suat bom:

_ QrxpxgxH 688202 x1053x9,81x10

N="1000xn ~ 1000x08x24x3600 _ -03(w)

Trong do: Q:: luu luong bun tudn hoan, m*/s

H: chiéu cao cot 4p toan phan, H = 10 mH,0

p: khéi luong riéng ctia bun, p = 1053 kg/m®

g: gia toc trong trudng, g ~ 9,81m/s”

n: hiéu suét cua bom, n=0,73-0,9. Chonn =0,8
- COng suat thyc té ciia may bom:

Ntr=1,2xN=1,2x1,03=1,226(kw)
Chon 1 bom cong suat 1,3 kw.
% Tinh bom bun Zén bé nén bun
Thoi gian bom 15 phut/ngay
- Cong suat bom:
N = QWXngXH_ 6,94 x 1053 X 9,81 x 10 — 1,0(kw)

1000 xn 1000 x 0,8 X 15 x 60
Trong do:
Quw: luu Iugng bun xa ra, m°/s
H: chiéu cao cot 4p toan phan, H = 10 mH,0
p: khéi luong riéng ctia bun, p = 1053 kg/m®
g: gia tdc trong truong, g ~ 9,81 m/s?
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n: hiéu suat ctia bom, n1=0,73—0,9. Chonn = 0,8
- COng suét thuc té cia may bom:
Nir=12xN=12x10=1,2 (kw)
Chon 1 bom cong suat 1,2 kw.

Bang 4.8. C4c thdng sb tinh toan va thiét ké bé ling

STT Théng s6 Don vi Gia tri tinh toan

1 | Dién tich ctia bé mit bé m’ 87,92

2 | Puong kinh budng phan phoi mm 2,775

3 | Puong kinh cta bé lang m 11,1

4 | Chiéu cao cua bé m 4,5

5 | Thoi gian lang h 5

6 Duong kinh mang thu nuéce m 8,88

7 | Chiéu dai mang thu nudc m 27,88

8 Puong kinh 6ng dan nudc vao mm 190

9 | Puong kinh 6ng dan bun mm 110

11100
\ | | \@ \ | | \‘
[ - (==l I I L 500

L - MANG TRAN RANG CUA
NG DAN NUGC THAI VAO $190

%;;

SNG TRUNG TAM
D=2775

4500

THANH GAT BUN

SNG DAN BUN 2110

Tilé: 1:125
Hinh 4.16. Mat cat bé lang
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11100

THANH GAT BUN
—_—

GNG PHAN PHOI
—_—

NUGC THAI VAO SAN CONG TAC

GNG DAN NUGC QUA
BE KHU TRUNG

Tilé: 1:125
Hinh 4.17. Mit bing bé ling

4.8. Khir trung nwéc thai, tinh toan bé tiép xuc [9]

Sau khi qua bé lang, nudc thai dd duoc kiém soét cac chi tiéu héa, 1y va
giam duoc phan 16n cac vi sinh vat gay bénh co trong nudc thai, nhung van chua
duoc an toan cho ngudn tiép nhan. Do d6, can c6 khau khu trung trude khi thai
ra ngoai. Bé khir trung ¢6 nhiém vu tron diéu hoa chét voi nudce thai, tao diéu
kién tiép xuc va thoi gian luu d 1au dé oxi hoa cac té bao vi sinh vat.

4.8.1. Khit triing nwéc thai bang clo
- Luong clo hoat tinh can thiét dé khir tring nudc thai duogc tinh:
v :axQ;}’ _ 3x41,667
71000 1000
Trong d6: Q: luu lugng tinh todn cua nude thai, Q = 41,667 m*/h
a: liéu lwong hoat tinh 1ay theo diéu 6.20.3 — TCXD -51-84

Nuéc thai sau xir i co hoc: a = 10g/m®

Kk
- 0,125(%”)

Nudc thai sau xir Ii sinh hoc hoan toan: a = 3 g/m®
Nudc thai sau xtr If sinh hoc khéng hoan toan: a = 5 g/m®

Chon a =3 g/m® dé tinh toan.
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- Luong nudc téng cong can thiét cho nhu cau cua tram clo duoc xac dinh:
B Y, X (1000 X p +q) B 0,125 x (1000 x 1,24 + 350) _ 02 m?3
no 1000 B 1000 - (h)
Trong d6:  qla luu luong can thiét dé lam bdc hoi clo. Chon q = 350 I/kg

p: luong nudc can thiét dé hoa tan 1 gam clo, phu thudc vao nhiét
dd cua nudce thai. Chon p = 1,24 v6i nhiét d6 cua nude thai o 30°C.
4.8.2. Tinh todn bé tiép xiic
- Thé tich cua bé:

V=Qxt=41667 x0,5=20,83(m?3)

Trong d6:  Q: luu luong nuée thai, m¥/h

t: thoi gian luu nudc trong bé, chon t = 30 phut = 0,5 gio.
Chon chiéu cao cua bé h = 2m, chiéu cao bao vé hy, = 0,4m, vay chiéu cao xay
dung ctia bé 1a: H = 2,4m
- Dién tich mat béng bé:
20,83

— 2
27 = 868(m?)

T <
Il

F =

ChonLxB =4,5mx 2m
- Chiéu dai vach ngan bang 2/3 chiéu rong bé:
L, =2/3xB=2/3x2=1,33(m)

- Chon 3 vach ngan trong bé. Vay khoang cach giita cac vach ngan 1a:

__L _% = 1,125
" n+1 3+1 (m)

Bang 4.9. Cac thong sb tinh toan va thiét ké bé tiép xuc

1

STT Thong sb Pon vi Gia tri tinh toan
1 Chiéu cao cua bé m 2,4
2 Chiéu rong ctia bé m 2
3 | Chiéu dai cua bé m 4,5
4 | Chiéu dai vach ngin m 1,33
5 Khoang cach vach ngan m 1,125
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/]
v

1125

1330

SN RN

2400
]

4500

Ti 1é: 1:45
Hinh 4.18. Miit cit bé tiép xiic

4500

1125

2000

Tilg: 1:45
Hinh 4.19. Mt bang bé tiép xtc
4.9. B¢ nén bun [9]
4.9.1. Muc dich

Nhiém vu cta bé nén bun 1a 1am giam do am cta bun hoat tinh du b@fmg
cach lang (nén) co hoc dé dat do am thich hop (95 — 97%) phuc vu cho cic qua
trinh xtr Iy bun ¢ phia sau.

Bé nén bun tuong ddi giéng bé lang ly tam. Tai ddy bun duoc tach nudc
dé giam thé tich. Bun loang (hdn hop bun - nudce) duoc dua vao dng trung tim &
tam bé. Dudi tac dung cua trong luc bun s¢€ léng va két chit lai. Sau khi nén bun
s& duoc rat ra khoi bé bang bom hut bun.

4.9.2. Tinh todn bé nén bin

- Luu luong bun du can xtr Iy mdi ngay:
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Qv=0Q,+Q+Qu =14,139 + 0,483 + 6,94 = 21,562(m*/ngay)
Trong d6: Q;, Qy, Qi 1an luot 1a lwong bun thai & bé tuyén ndi, bé UASB va bé
ling sau Aeroten.
- Dién tich ctia bé nén bun dimg duoc tinh theo cong thic:

_ Q, _ 21,562m®/ngay
g 03m3 , 24h
m2.h ~ ngay

= 3,0(m?)

Trong d6: qo 14 tai trong tinh toan 1én dién tich mat thoang ctia bé nén bun,
Jo= 0,3 m* /m?h

- Puong kinh cta bé nén bun :

hxF hx&o
D= - = 1,95(m)
T 1

- Buong kinh 6ng trung tam: d =0,1x D =0,1 x 1,95 =0,195 (m)

- Puong kinh phan loe cia ong trung tam: d; = 1,35 x d = 1,35 x 0,195 = 0,263
(m)

- Puodng kinh tdm chan: dg=1,3 x d; = 1,3 x 0,263 = 0,342 (m)

- Chiéu cao cong tac ctia bé nén bun : H=q, xt=0,3 x 10 = 3 (m)

Vi t : thoi gian nén bun. Chon t = 10h € quy pham (10 — 12h).
- Chiéu cao tong cong ctia bé nén bun :
He=H+h;+h,+h;=3+0,3+0,3+0,8=4,4(m)
Trong d6:  hy: chiéu cao tir muc nude dén thanh bé (m).
h,: chiéu cao 16p bun (m)
hs: chiéu cao phan chop day bé (m)
% Mang thu nuoc
Miéng thu nudc dat vong tron theo thanh bé, cach thanh bé 0,3m.
- Buong kinh mang thu nuéc: D, =0,8 x D =0,8 x 1,95 = 1,56 (m)
- Chiéu dai mang thunuéc: Ly, =nxD=nx1,95=6,123 (m)
- Luong nudc tach ra khéi bun: 99,2% - 97% = 2,2%

- Luong bun sau khi nén:
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Qb= Quv—2,2% x Qy = 21,562 — 2,2% x 21,562 = 21,09(m*/ngay).
< Tinh cdng sudt bom hiit bun
Thoi gian hat bun 20 phat, 8h 1dy bun 1 1an.
_QuxpxgxH_  21,09x1200x9,81x8

N =
1000 x 1000 x 0,8 x 20 x 3 X 60

= 0,69(kw)

Trong do:
Qp: Iuu luong bun sau khi nén, m°/s
H: chiéu cao cot 4p toan phan, H = 8 mH,0
p: khéi luong riéng ctia bun sau khi nén, p = 1200 kg/m®
g: gia tdc trong trudong, g ~ 9,8 1m/s?
n: hiéu suét cuia bom, n=0,73-0,9. Chonn =0,8
Cong suat thuc té caa may bom:
Nrr=12xN=12x0,69 =0,828(kw)
Chon 1 bom céng suét 0,9 kw.

Bing 4.10. Cac thong so tinh toan va thiét ké bé nén bun

STT Théng sb Pon vi Gia tri tinh toan
1 Chiéu cao cua bé m 4.4
2 | Puong kinh ctia bé m 1,95
3 Duong kinh mang thu nudce m 1,56
4 | Chiéu dai mang thu nudc m 6,123

/ SAN CONG TAC

ONG PVC DAN BUN/
VAO MAY EP BUN I
+

I

\
\
ONG PVC DAN BUN RA

OANG PVC_ DAN NUOC

Ti 1é: 1:40
Hinh 4.20. M:it bang bé nén bun
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Ti 16: 1:40

Hinh 4.21. Mit cit bé nén bun
4.10. May ép bun loc ép day dai [9,14]
4.10.1. Muc dich

Can sau khi qua bé nén bin ¢ nong do tir 3 — 8% can dua qua may ép
bin dé giam do 4m xudng con 70 — 80%, tirc ndng d6 cin khd tir 20 — 30% véi
muc dich:

- Giam khdi luong bun van chuyén ra bai thai.

- Can kho dé chdn lap hay cai tao dat hon can wét.

- Giam lugng nudc ban c6 thé tham vao nude ngam o béi thai.
- [t gay mui kho chiu va it doc tinh.

Thiét bi loc ép day dai la thiét bj dung dé khar nude ra khoi bun van hanh
bang cach cho bun lién tuc vao thiét bi. Thiét bi ndy thuong dugc ché tao véi bé
rong day dai tr 0,5 — 3,5m.

4.10.2. Tinh toan may ép ban loc ép day dai

- Luu luong cin dén loc ép day dai:
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100 — P, 100 — 99,2 m3
Q. =Qp X m = (0,88 x Too—97 - O,ZBS(T)
Trong d6: Qy: lwong bun dua dén may ép, Q, = 21,09 m*/ngay = 0,88 m*h
P1: d6 am ctia bun du, P; = 99,2%
P,: 30 Am cta bun sau khi nén & bé nén bun, P, = 97%
- Gia str luong bun sau khi nén ¢6 C = 50kg/m®, lvong cin dua dén may ép bun
la:
Q=CxQ,=50x 0,235 =11,75 (kg/h) = 282 (kg/ngay)
May lam viéc 6h trong 1 ngdy, 1 tuan lam viéc 3 ngay.
- Luong cin dua dén may trong 1 tudn: 282 x 7 = 1974 (kg)
- Luong cin dua dén may trong 1h:
= % = 109,67(8)
6 %3 h
Tai trong can trén 1m rdng cia bang tai dao dong trong khoang 90 — 680kg/m
chiéu rong bang gid. Chon bang tai c6 cong suat 110kg/m rong gio.
- Chiéu rong bang tai:
G 109,67
200 200

Chon may c6 chiéu rong 0,6m va nang suat 110kg/m rong gio.

= 0,55(m)
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CHUONG 5. TINH TOAN KINH TE

5.1. Chi phi dau tw xay dwng [9,14]

Nganh: Ky thudt moi truong

Dua trén két qua tinh toan cac thong s cta ting don vi trong cong trinh

xtr 1y, dé tai thyc hién tinh chi phi dé xtr Iy nudc thai ché bién thuy san v6i cong

suat 1000m*/ngay.dém. Két qua thuc té chi phi xdy dung dugc thé hién trong
bang 5.1, 5.2.
¢+ Chi phi xay deng cbng trinh

Bang 5.1. Bang tinh toan chi phi xay dung cong trinh

Thé ] .
So Pon gia Thanh tien
STT Cong trinh tich 2
3 lwogng | (VND/m®) (VND)
(m’)
1 B¢ ling cat 0,8 1 2.500.000 2.000.000
2 San phoi cat 0,15 1 2.500.000 375.000
3 Bé diéu hoa 96 1 2.500.000 240.000.000
4 | Bé tuyén noi 68,65 1 2.500.000 | 171.625.000
5 Bé UASB 240 1 2.500.000 600.000.000
6 Bé Aeroten 185 1 2.500.000 462.500.000
7 | Bélang 435,24 1 2.500.000 | 1.088.100.000
8 Bé khtr triing 21,6 1 2.500.000 54.000.000
9 Bé nén bun 13,2 1 2.500.000 33.000.000
10 | Nha diéu hanh 1 40.000.000
Tong cong 2.691.600.000
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< Chi phi thiét bi

Bang 5.2. Bang tinh toan chi phi thiét bi

) S6 Pon  gia | Thanh tién
STT | Thiét bj
lwong | (VND) (VND)
1 Song chan rac 1 5.000.000 5.000.000
2 Bom chim & bé diéu hoa 2 10.000.000 |  20.000.000
3 | Bom bun tuoi ¢ bé tuyén ndi |1 8.000.000 8.000.000
Bom tir bé tuyén noi sang bé
4 1 8.000.000 8.000.000
loc ki khi
5 | May nén khi 2 50.000.000 | 100.000.000
6 | bia phan phoi khi 90 100.000 9.000.000
7 Mang rang cua & bé ling 2 2.000.000 4.000.000
8 Bom buin & bé lang 1 8.000.000 8.000.000
9 |Bomhutbunébénénbun |1 12.000.000 | 12.000.000
10 | Méng rang cua @ bé nén bun | 1 1.500.000 1.500.000
11 | May ép bun 1 100.000.000 | 100.000.000
12 | Tu dién diéu khién 1 18.000.000 |  18.000.000
Hé théong duong dién ky
13 30.000.000 | 30.000.000
thuat
Puong 6ng dan nudc, dan
14 30.000.000 | 30.000.000
khi
15 | Céc chi phi phu phat sinh 40.000.000 | 40.000.000
Tong cong 393.500.000

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

chi phi khau hao may moéc 10 nam.
_2.691.600.000 N 393.500.000

\%

20 10
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5.2. Chi phi van hanh hé thong [9,14]
5.2.1. Lwong héa chit va nwéc cép sir dung

Bang 5.3. Lwong héa chat can dung

Tén hoa .
; Strdung | Don gia | Thanh tién
chat
Cl, 0,063kg/h | 15.000d/kg | 22.680d/ngay
Nudc 0,Aim*h |8.000d¢/m’ | 19.200d/ngay

Vay chi phi héa chat va nudc cap str dung trong mot nam 1a:

don
The = Ta, + Tn = (22.680 + 19.200) X 365 = 15'286'200(Fr§)

5.2.2. Chi phi dién
Véi s6 luong bom hoat dong, nhu cau thip sang va sinh hoat udc tinh
dién nang tiéu thu la 1000 kw/ngay.
Gia cung cip dién cong nghiép: 2000 dong/kw
Vay chi phi dién nang cho mdt ngay van hanh:
T4 = 1100 x 2000 =2.200.000 (ddng/ngay) 803.000.000 (déng/nim)
5.2.3. Chi phi nhan cong
S6 luong nhan vién: 4 ngudi, 3 cong nhan va 1 ky su
Murc luong thang:
Cong nhan: 3.000.000 dong/ngudi/thang
K¥ su: 4.000.000 dong/ngudi/thang
Chi phi tong cong: Tne = 3 x 3.000.000 + 4.500.000 = 13.500.000 (dong/thang)
= 162.000.000 (ddng/nim)
5.2.4. Chi phi bio duéng mdy méc thiét bi
Chi phi bdo dudng hang nim udc tinh bang 1% tong s6 von dau tu vao
cong trinh xur 1y.
Tpe = 0,01 x 2.691.600.000 = 26.916.000(d6ng/nam).
5.2.5. Gid thanh xir Iy 1m® nuwéc thai

Téng chi phi xtr Iy
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Trc = 173.930.000+ 15.286.200 + 803.000.000 + 162.000.000 + 26.916.000=
956.382.200(d6ng/nam).
— Gia thanh xt Iy cho 1m?® nué6c thai:
_ 956.382.200 _ 3_230(d6ng)
1000 x 365 m3

Véi gia thanh tinh duoc nhu trén hoan toan ¢ kha thi c6 thé 4p dung vao

thuc té.
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KET LUAN VA KIEN NGHI

1. Két luin

Nganh ché bién thuy san dem lai loi nhuan kinh té cao. Tuy nhién cung
v6i su phat trién cao cua san xuat 1a nhitng vin dé& 6 nhim méi truong cua
nganh ché bién thily san dang ngay cang trim trong. Nudc thai thily san chua rat
nhiéu hop chat hitu co, dinh dudng, vi khuan, .... Vi vdy can phai xtr ly bang
phuong phap sinh hoc ki khi két hop hiéu khi dé dat hiéu qua cao nhat.

Sau qua trinh tinh toan — thiét ké hé thdng xtr Iy nudc thai thity san, dé tai
rut ra mot s6 két luan nhu sau;
- Nghién ctru da dé xuit cac phuong an cong nghé khac nhau dé xir ly nude
thai thiy. Dua trén gbc do kinh té va hiéu qua vé k§ thuét, nghién ctru da
phan tich dé lya chon phuong 4n t6i vu nham xt Iy nudc thai nha may ché
bién thuy san.
- Dé tai da thuc hién tinh toan va thiét ké cac thong sb chi tiét trong timg
cong trinh don vi ctia hé thdng xtr Iy nude thai nha may ché bién thay san,
cu thé: song chin rac, bé lang cat, bé tuyén ndi, bé UASB, bé Aeroten, bé
lang, bé khir tring va bé nén bun.
- Dé tai d3 tinh toan chi phi dau tu xay dung, thiét bi ban dau va chi phi van
hanh. Véi chi phi tinh toan dé xt Iy nude thai thay san 1a 3.230 dong/m”,
gia thanh nay hoan toan kha thi khi 4p dung vao thuc té.
2. Kién nghi

Hé théng xtr Iy nude thai dé tai d3 tinh toan va thiét ké c6 thé ap dung vao
thuc t& dbi v6i nha may ché bién thuy san. Dé hiéu sudt cta cong trinh dugc
dam bao, dé tai dé xuat mét sd kién nghi nhu sau:

- Hé théng cac cong trinh xtr ly nudc thai phai dugc thudng xuyén giam sat
van hanh va khéc phuc su cd kip thoi.

- M4y moc, thiét bi phai dugc bao dudng, tra ddu mé& dinh ki.

- Doi ngli quan ly 1a cac k¥ su va cong nhan van hanh c¢o trinh d6 chuyén

mon phu hop.
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- Phan cong chi dinh cong viéc rd rang cho tirng bo phan, nang cao y thirc
cua toan thé can bd, cong nhan vién trong viéc bao vé mdi truong lam

viéc cling nhu bao vé moi truong xung quanh.
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