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LO1 CAM ON

Vi 10ng biét on sdu sic em xin chan thanh cdm on Thac si Bui Thi Vi - Bé
mon Ky thudr Moi truong Dai hoc Dan lap Hdi Phong da dinh huong, tdan tinh huong
ddn va tao diéu kién giiip dé em trong suot qua trinh thzc hién va hoan thanh khoa
lugn tot nghiép nay.

Qua ddy, em xin giri 16i cdm on dén tdt ca cé&c thay co trong Khoa

M@i trieong va todn thé cac thday ¢é da day em trong sust khoa hoc tai truong DHDL
Hdi Phong.

Em ciing xin Quii 161 cdm on dén gia dinh, ban bé va ngwoi than da déng
Vién va tao diéu kién gitip d& em trong suét qua trinh hoc va l1am khoa lugn.

Viéc thuc hién khoa ludn la buée dau lam quen véi nghién cizu khoa hoc, do
thoi gian va trinh dé ¢ han nén bai khda ludn cia em khdng tranh khéi nhieng thiéu
s6t, rat mong duwoc céc thay cd gido va cac ban gdp v dé bai khda ludn cia em dwoc
hoan thién hon.

Em xin chan thanh cam on !

Hdai Phong, thang 7 nam 2012
Sinh vién

Pham Thi Nguyét
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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 lwong chét d& bay hoi
MLVSS (Mixed Liquor Volatile Suspended Solid): ham lugng chét ran lo ing
dé bay hoi

MLSS (Mixed Liquor Suspended Solid): ham luong 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 tng 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



Khéa lugn tot nghigp Nganh Ky thudt Mbi truong

MO PAU

San xuét bia 1a nganh d6 ubng nén trong qua trinh san xuat phai sir dung rat
nhiéu nudc. Nguyén liéu cho san xuét bia bao gém malt, gao. Nguyén liéu nay dugc
nghién nho sau d6 dua vao ché bién dich duong. Trong qua trinh nau, nudc dugc st
dung nhiéu dé nu, cung cap cho 10 hoi dé san xuét hoi nudc phuc vu ¢éng nghé, nuéc
ding lam méat cac may moc thiét bi. Nudc dung trong cac qué trinh san xuét dé chuyén
thanh san pham hoic ding ¢ dang hoi thi hau nhu khong bi thai bé hoic thai rat it.
Nudc thai trong san xuét bia chu yéu phat sinh tir qua trinh ria, vé sinh may moc thiét
bi va vé sinh nha xudng, cha yéu tap trung & cac khu vuc 18n men, loc bia va chiét san
pham. Véi dic thi cua san xuat bia doi hoi phai st dung luong nudc rira va vé sinh
kha Ion. Thuc té cho thiy, dac tinh chung cua nuéc thai trong san xuat bia 1a chia
nhiéu chat gay 6 nhiém vai chi yéu cac chat hiru co hoa tan va dang keo, chat ran ¢
dang lang va lo lang, mot s chat vo co hoa tan, hop chat nito va phét pho. Tét ca céc
chat gay 6 nhiém c6 trong nudc thai déu tir c4c thanh phan nhu ba malt, cin lang trong
dich duong Ién men, cac hat trg loc trong khau loc bia, x4c men thai khi rira thung 1én
men, bia thit thoat cing nudc thai trong khau chiét va khau 1am nguoi chai sau khi
thanh tring. Nudgc thai bia chaa nhiéu chat dé phan hay sinh hoc nén ¢ mau nau
tham. Nudc thai mot s6 cong doan co6 d6 pH khac nhau nhiéu, thuong nudc thai trong
qua trinh 1én men c6 tinh axit, nugc thai rira chai c6 tinh kiém. Ham luong oxi hoa tan
trong nudc thai cuia nha may bia rat thap. Nhu cau oxi sinh hoc BOD va héa hoc COD
déu rat cao, vuot qua tiéu chuan thai nhiéu lan. Vai céc chi s6 gay 6 nhiém nhu trén va
hé thong xir Iy nudc khong dam bao nén chat luong nude thai sau khi xu 1y khong dat
tiéu chuan thai, gay 6 nhiém moi trudng cua khu vuc. Do d6, viéc tinh toan va thiét ké
hé thong xtr Iy nude thai cho nha may bia 1a van dé cap thiét cho qué trinh phat trién
nganh san xuat d6 uéng cua Viét Nam hién nay. Xuat phat tir thuc tién trén, dé tai
“tinh todn — thiét ké hé théng xiv Iy nwéc thii nha mdy bia cong sudt 500m*>/ngay

dém” da duogc lua chon trong qué trinh lam khoa luan tot nghiép.

Sinh vién: Pham Thi Nguyét — MT1202 1
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CHUONG 1. TONG QUAN VE NGANH SAN XUAT BIA
1.1. Téng quan veé tinh hinh san xuét bia [10]
1.1.1. Tinh hinh sdn xudt bia trén thé gigi [10]

Déi v6i cac nude c¢6 nén cong nghiép phat trién, doi séng kinh té cao thi bia
duge sir dung nhu mot thir nude giai khat thong dung. Hién nay trén thé gidi co trén 25
nudce san xuat bia véi san luong trén 100 ty lit/ndm. Trong d6, M§ va Ptrc, mdi nudc
san xuét trén dudi 10 ty lit/nam, Trung Qudc 7 ty lit/nam.

Théng ké binh quan murc tiéu thu hién nay & mot sé nude coéng nghiép tién tién
trong ndm 2004 nhu sau: Cong hoa Séc hon 150 lit/ngudi/ndm, Pic 115
lit/ngudi/nam, Uc khoang 110 lit/ngudi/nam. ..

Téng lugng tiéu thy trén thé gidi nam 2003 khoang 144.296 triéu hecto lit, nim
2004 khoang 150.392 triéu hecto lit (ting 4.2%). Luong tiéu thu ting hau khip cac
ving, ngoai trir ving Pia Trung Hai, diy luong tiéu thu trén toan thé gidi tang lén.
Nhung lwong ting dang ké 1a Trung Qudec, Thai Lan, Philipin véi téc do tang dén
11,2%.

Chéu _
Phi,4.70% bDlaTrung
Hai, 1.40%
Trung

Pong, 0.60%

Hinh 1.1. Biéu d6 phén chia lwong bia tiéu thu theo viing (2004)
[Nguon tir Kirin news- Nhdt Ban]
Chau A 1a mot trong nhitng khu vire ¢6 lugng bia tiéu thu dang tang nhanh, cac
nha nghién ciru thi truong bia cta thé gidi nhan dinh ring chau A dang dan giit vi tri

dan dau vé tiéu thu bia trén thé gidi.

Sinh vién: Pham Thi Nguyét — MT1202 2
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Trong khi san xuét bia & chau Au c6 giam, thi & chau A, trude kia nhiéu nude
c6 mure tiéu thu trén dau nguoi thap, dén nay da tang binh quan 6,5%/nam. Thai Lan
c6 murc ting binh quéan cao nhat 26,5%/nam, tiép dén l1a Philipin 22,2%/nam, Malaysia
21,7%/mam, Indonesia 17,7%/nam. Pay la nhimng nudc cé toe do ting nhanh trong khu
vuc. Cac nudc xung quanh nhu Singapore dat 18 lit/ngudi/nam, Philipin dat 20
lit/ngudi/nam. . .(theo sé lidu ciia Vién bia-rugu-nude giai khat Viét Nam).

Cong nghiép bia cta Trung Qudc phat trién 12 nguyén nhan chi yéu thiic dy su
tang truong ciia nganh cong nghiép bia chau A. Tir nam 1980 dén nam 1990 san luong
bia tang tur 69,8 tricu lit Ién 1230 tri¢u lit, tic 1a tang 17 lan. Thoi ki tir 1981 dén 1987,
mure tang trudng trén 20%. Pén nam 2004, tong luong bia tiéu thu ¢ Trung Qudc 1a
28.640 triéu lit, xép thir hang dau tién trén thé gidi.

Téng lugng bia ti€u thu cda cac nude khu vuc chéau A trong nam 2004 dat
43.147 tri¢u lit, tang 11,2 so v&i nam 2003.

Do thi truong bia trén thé gidi dang phat trién mét cach nhanh chong, cac hing
bia st dung céc chién lugc kinh doanh khac nhau.

Tai My va chau Au, do thi trudng bia da 6n dinh, chién lugc kinh doanh bia 1a
danh thi phan giam chi phi san xuit. Nguoc lai, tai Trung Qudc 1a noi thi trudng dang
tang truong (nhit 1a d6i véi cac loai bia chit lwong cao) chién luge 1a phat trién san
Xudt, tang san lwong va nang cao chét lugng.

1.1.2. Tinh hinh sdn xudt bia tai Viét Nam [8]

Theo théng ké cua Hi¢p hoi Bia - Rugu - NGK Viét Nam (VBA), ca nudc hién
nay c6 khoang 500 nha may va co s& san xuét bia voi quy méd khac nhau. Tap trung &
cac thanh phd 16n nhu Ha Noi (13%), thanh phé H6 Chi Minh (23%), Hai Phong
(8%),...Nam 2004, cong suat bia cua ca nude dat 1,37 ty lit/nam, dén nam 2006, da
vuot lén 1,7 ty lit/nam.

Hién nay tong cong suét ciia cac nha may trén toan qudc da 1én téi 2 ty lit/nam.
Riéng 10 tinh mién Trung 1a trén 500 triéu lit. Nhung mét sé dia phuong van dang
chuan bi trién khai nhitng du 4n san xuét bia twong ddi 16n, quy mé tir 100-150 triéu
lit/nam.

V& trinh d6 cong nghé, thiét bi: nhitng nha may bia c6 cong suét trén 100 triéu
lit/nam tai Viét Nam déu co thiét bi hién dai, tién tién, duogc nhap khau tr cac nude co
nén cong nghiép phat trién manh Pirc, Mi, Y,...Cac nha may bia c6 cong sut trén 20
triéu lit/nam cho dén nay ciling da dugc dau tu chiéu sau, d6i mai thiét b, tiép thu trinh

dd cong nghé tién tién vao san xuat. Cac co s& con lai véi cong suat thap van dang
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trong tinh trang thiét bi, cong nghé lac hau, yéu kém, khong dat yéu cdu vé sinh an
toan thuc pham.

Trong sd cac san pham d6 udng co con, bia 1a san pham rat dugc wu chudng.
Nam 2006, tong gia tri san luong chiém 97% gia tri san luong d6 udng. Tuy nam 2008
1a nam suy thoai kinh té nhung tong gié tri san luong chiém khoang 98%.

Theo quy hoach téng thé nganh Bia — Rugu — NGK, dén nam 2010 san lugng
toan nganh phan diu dat 4 ty lit/nam.

Tuy nhién, so véi mot s thi trudong trén Thé gidi, quy mo nganh bia Viét Nam
van con & mutre khiém tdn, san lugng ti€u thu tinh trén dau nguoi cua Viét Nam chi dat
15 lit/nam, trong khi do san luong tiéu thu cua Thai Lan 1a 60 lit/ndm va cia chau Au
1a 150 lit/ndam. Nhu vay, san luong bia ¢ Viét Nam van 1a muc thp so véi mat bang

chung cda khu vuc va thé gidi.
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1.2. Cong nghé san xuit bia [8]
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Hinh 1.2. Cong nghé va nudée thai san xuit bia [8]
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% MO ta cong nghé:

Céc cong doan chinh cua cong nghiép san xuat bia bao gom:
1.2.1. Chudin bi nguyén li¢u

Gao (lta mi, ngd) 1a nguyén liéu phu (chiém 30%), nguyén liéu ding dé thay
thé nham giam gia thanh san pham. Gao dem nghién nat sau d6 say min ¢ dang tm va
duogc dua vao ndi. O ndi gao, gao dang tAm dugc hoa tan béng nude 77°C va hdn hop
d6 duge hd hoa & 100°C.

Malt 1a moét loai hat ngii coe goi la lia mach (chiém 70%). N6 dugc nhap khau
tir Anh, Uc, Pan Mach,...Malt dang hat sau khi nghién duoc hoa tan bﬁng nude 37°C
va cho vao ndi ndu malt.

1.2.2. Loc dich dwong d@é thu nwéc nha trong va logi bé malt

O ndi malt tién hanh qua trinh dudng hoa & 66°C trong 1 gid. Sau d6 nang 1én
76°C va chuyén qua ndi loc dé tach tat ca ba malt. O ndi loc ngudi ta thu dung dich
dau, sau d6 ding nudc ria & 76°C dé rira hoan toan dung dich dudng con lai. B malt
dugc thai ra ngoai va ban cho nganh chan nudi. Nudc thai loc ba malt 1a loai nudce thai
6 nhiém nhét, phét sinh tir cong nghé loc phén nén chiing bi nhiém béan chi yéu boi cac
chit hitu co, cin, ba malt.

1.2.3. Niu véi hoa houblon

Muc dich cua qua trinh :

- Trich ly chéat ding, tinh dau thom, polyphenol, cic hop chat chua nito va cac
thanh phan khac cia hoa vao dich duong dé tao cho bia ¢6 huong vi dic trung.

- Polyphenol, chit ding Ia nhitng chat c6 stc cing bé mat 16n, ching tham gia
vao qué trinh tao bot va gitr bot cho bia.

- Qua trinh dun hoa con mang lai kha nang thanh trung dich duong tiéu diét cac
vi sinh vat tap nhiém.

Cay Houblon 1a mét loai ddy leo, thich hop khi hau 6n déi duoc trong nhiéu &
Anh, Mi,..chung phai dugc bao quan & nhiét d6 dudi 10°C dé tranh giam do axit. Trén
cay Houblon ngudi ta thuong ding hoa cia cdy dé tao vi dang cho bia.

1.2.4. Lam lanh nhanh

Nudc nha tir ndi nau ¢é nhiét do xap xi 100°C duoc 1am lanh toi nhiét do thich
hop cua quéa trinh 1én men, & nhiét d6 vao khoang 10 — 16°C. Qua trinh lam lanh gém
2 giai doan: giai doan 1 dung nudc lanh ha nhiét do xudng chiing 60°C va giai doan 2
ding tac nhan lanh glycol dé ha nhiét do xubng con chirng 14°C.
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1.2.5. Lén men

Qua trinh 1én men: 12 qua trinh trao d6i chat qua mang té bao, day la qua trinh
quan trong trong san xuat bia. Gom 1én men chinh va 1én men phu.

Muc dich cia qué trinh:

- Lén men chinh: Chuyén duong trong dich da duoc houblon hoéa thanh rugu,
CO,, glyxerin, rugu bac cao, axit hitu co, este... dudi tac dung cua nam men.

- Lén men phu: 6n dinh cac thanh phan cua bia, ting d6 bén keo cua bia, hinh
thanh céc san pham phu tao huong vi hai hoa cho bia, tao bot, trc ché vi sinh vt c6 hai
phat trién...

Qua trinh 1én men nho tac dung cia men giéng dé chuyén hoa duong thanh
alcol etylic va khi cacbonic:

CoH 105 28 2C, HOH + 2C0, 1
Nhiét do duy tri trong giai doan 1én men chinh (6 dén 10 ngay) tir 8 d¢én 10°C. Sau

d6 tiép tuc thyuc hién giai doan 18n men phu bang cach ha nhiét d6 caa bia non xuéng 1
dén 3°C va ép suat 0,5 dén 1 at trong thoi gian 14 ngay cho bia hoi va 21 ngay cho bia
dong chai, lon. Qua trinh 1én men phu dién ra cham va thoi gian dai gidp cho cac cin
ling, 1am trong bia va b&o hoa CO,, lam ting chat luong va do bén cua bia. NAm men
tach ra, mot phan duoc phuc hoi lam men gidng, mot phan thai c6 thé 1am thic an gia
stic. Ha nhiét do cta bia non dé thuc hién giai doan 1én men phu c6 thé ding tac nhan
lam lanh glycol.
1.2.6. Loc bia

Muc dich: bia sau khi 1én men da duoc lam trong tu nhién (nho qua trinh lang
khi 18n men phy) nhung chwa dat mac d6 can thiét. Do dé, can phai loc tiép dé loai bo
hoan toan can, két taa... , ting do bén cia bia, ting gia tri cam quan, on dinh cac thanh
phan co hoc...

Bia sau loc duoc bom sang cac tank chira bia trong dé 6n dinh va b&o hoa CO,.
1.2.7. Bio hoa CO, va chiét chai

Trudc khi chiét chai, bia dugc bdo hod CO, bang khi CO, thu duoc tir qué trinh
lén men chira trong binh ap suat. Cac dung cu chira bia (chai, lon, két) phai duogc rua,
thanh tring dam bao tiéu chuan vé sinh, sau d6 thuc hién qua trinh chiét chai tuan theo
nguyén tac chiét dang ap, ¢ diéu kién chan khong dé dam bao chat lugng trong thoi
gian bao hanh.
1.3. Hién trang méi trwong nganh san xuit bia

1.3.1. Hién trgng vé nuwéc thii [4,8]
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Trong nganh san xuét bia, vn d& duoc quan tim nhiéu nhét 1 chit lvong nude
duge sir dung. Vi xuyén sudt quy trinh san xudt bia nhan thay bt cir cong doan nao
cling can st dung nude nhu: nude duge sir dung dé so ché nguyén liéu (gao, malt),
nudc ding dé nau - duong hda, nudc ding dé 1én men, rira chai, rira cac thiét
bi,...Nuéc sau khi str dung déu thai ra ngoai voi ham luong chét hitu co rat 16m, gdy 6
nhiém méi trudong nudec.

Ciing giéng nhu cac nganh ché bién thirc phadm khac, nude thai do san xuét bia
thai ra thuong c6 dic tinh chung 12 6 nhiém hitu co rat cao (chtra nhiéu hop chét hiru
co d& phan huy chu yéu 1a cac hydratcacbon, protein, xenlulo), nudc thai thudng co
mau xam den va khi thai vao cac thily vuc tiép nhan thudong gay 6 nhiém nghiém trong
do su phan hily cua cac chat hitu co dién ra nhanh. Thém vao d6 1a cac hoa chét sir
dung trong qua trinh san xuit nhu: CaCOg, CaSO,, NaOH, Na,COs,...Nhitng chat nay
cing véi chat hitu co trong nude thai ¢6 kha niang de doa téi thuy vue tiép nhan néu
khong dugce xtr ly.

Luong nudce thai phu thudc vao lugng nude st dung trong san xudt, dinh muc
tiéu thu & nudc ta 1a 6 - 20 m*/1000 lit bia. Trong do6, lugng nude ndu bia chiém 25%
va nudc thai chiém 75% tong dinh mirc nuée sir dung. Chi c6 mot lugng nude & trong
bia, nudc bay hoi, nuéc trong ba hém, ba bia khong di vao hé thong nude thai.

Nudc thai cong nghé san xuit bia bao gom:

- Nudc 1am lanh, nude ngung, day 1a ngudn nudce thai it hodc gan nhu khéng bi 6
nhiém, c¢6 kha nang tuan hoan st dung lai.

- Nudc thai tir bd phan nau - dudong hoa, chu yéu 1a nudc vé sinh thung niu, bé
chira, san nha,...nén chira ba malt, tinh bot, ba hoa, cac chat hitu co, ...

- Nu6c thai tir hAm 1én men 13 nude vé sinh céac thiét bi 1én men, thung chura,
duong 6ng, san nha xudng,....co chira bd men va chét hitu co.

- Nuéc thai rira chai, day ciing 1a mot trong nhitng dong thai 6 nhiém 16n trong
cong nghé san xuat bia. V& nguyén ly chai dé dong bia duoc rira qua cac bude: rira véi
nuée nong, rira bang dung dich kiém lodng nong (1+3% NaOH), tiép do 1a rira sach
ban va nhan bén ngoai chai, cudi ciing 14 phun kiém ndng rira bén trong va bén ngoai
chai, sau do rira sach bang nuéc néng va nude lanh. Do d6 dong thai ctia qua trinh rira
chai ¢6 d6 pH cao va lam cho dong thai chung cé gia tri pH kiém tinh.

Kiém tra nudc thai tir cic nha may rira chai dbi véi loai chai 0,51 cho thiy murc

d6 6 nhiém nhu trong bang 1.1
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Bang 1.1. O nhiém nwdéc thai tir nha may rira chai bia [4]

] Ham lwong, mg/l
Thong so -
Thap Cao Trung binh

COD 810 4480 2490
BODs 330 3850 1723
Nito (NH;") 2.05 6.15 4.0

P tong 7.9 32.0 12.8
Cu 0.11 2.0 0.52
Zn 0.20 0.54 0.35
AOX 0.10 0.23 0.17

[Nguon Cuc Ky thudt an toan va Moi trieong céng nghiép)

Gia tri pH = 8,3 dén 11,2

Nudc tidu thu dé rira 1 chai = 0,3 dén 0,5 lit,

Trong nudc thai rira chai ¢6 ham luong déng va kém 1a do str dung loai nhan
déan chai ¢6 in 4n béng cac loai thudc in chira kim loai. Hién nay loai nhan déan chai c6
chira kim loai da bi cAm str dung ¢ nhiéu nude. Trong nude thai c¢6 ton tai AOX 1a do
qua trinh kKhtr tring ¢6 dung chét khtr 14 hop chét cua clo.

Theo bao céo téng két vé diéu tra, danh gia hién trang nudc thai cua nganh
Ruou — Bia — NGK, nudc thai san xuét bia c¢6 dic tinh dugc thé hién trong bang 1.2.

Bang 1.2. Piic diém nwéc thai va ham lwong chét 6 nhiém ciia cong nghé

san xuat bia

Lwong nuwdc thai BODs
(M*/100 lit bia) (mg/l) COD (mg/l) | > N (mg/l) | > P (mg/l)
0,25-0,6 1100 - 1500 | 1800 -3000 | 30-100 10 - 30
0,38 1013 - 7775 | 22—-1069 | 0,8-113

[Nguon Cuc Ky thudt an toan va Moi trieong cong nghiép]
Tir két qua trén so véi QCVN 24:2009/BTNMT (c6t B) nhén thay céac thong sb
6 nhiém cua cong nghé san xuit bia vuot qua quy chuin cho phép. Thong sé6 BODs,

COD dic biét cao, gdy 6 nhidm nghiém trong dén méi truong néu khong duoc xir 1y,
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Thong sé BODs vuot qua 22 — 30 1an, COD vuot qua 18 — 30 1an tiéu chuén cho phép,
gdy 6 nhiém va nguy hai cho sinh vat thay sinh. Téng nito vuot quéa 3,33 — 35,63 lan,
tong phdtpho vuot qua 5- 18,83 lan, gay ra hién tugng phu dudng cho sinh vt va kich
thich thuc vat phat trién. Vi vdy, yéu cau dit ra cho nganh san xuat bia 1a can co giai
phap xu ly nudce thai kip thoi va hi¢u qua.
1.3.2. Hién trang vé khi thdi [4]

Phan 16n cac nha may san xuét bia, khi doc hai sinh ra & mirc do twong déi thap.
Khi thai sinh ra tir cic nha may bao gom cac loai sau:

- Khi Clo sinh ra tir qué trinh khtr tring cac thiét bi, dung cu, may moc.

- Khi thai sinh ra tir cdic phuong tién van chuyén va bdc do bao bi, chai, lo, kién
hang,...(trong d6 cac thanh phén khi chu yéu la CO,, NO,, SO,, CO,..nguén 6 nhiém
nay rat kho kiém soat vi phai phu thudc vao phuong tién van chuyén va quy trinh hoat
dong).

- Rorikhi CO, trong cong doan suc khi nén CO,,

- Bui sinh ra ciing do qué trinh van chuyén, béc do.

- Hoi dung moi chat 1am lanh bi ro ri, bao gdm cac chat nhu: R12, R22, NHs,
CFC,...Céc chét khi nay lam anh hudéng dén tang Ozon.

- Dac biét mui hoi trong qua trinh 1én men bia anh hudng té1 moi trudong xung
quanh.

1.3.3. Hién trang vé chdt thdi rin [4]

Chat thai ran phat sinh trong nhiéu cong doan nhung nhiéu nhét van la ¢ khau
so ché.

Chét thai nganh san xuat bia phat sinh tir nhitng ngudn chinh sau:

- Tu qua trinh san Xuat: bao gﬁ“)m mot lugng ba malt sau cong doan loc dich
dudng, tach ba va lugng ba men, cung vdi ba loc sau qua trinh 1€én men va lgc bia.

- Phét sinh tir nhiing manh chai lo v& trong qua trinh rira va suc chai.

- Tu khu vuc phu trg: bao gém chét thai rin sinh hoat tir cac cang tin va nhirng
tem nhan, lon hong tir khu chiét.

- Cadc loai can ba, bun du phat sinh tir qua trinh xr ly nuéce thai cua nha may.
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Bang 1.3. Lwong chat thai rin phat sinh khi san xuat 1000 lit bia

Chit 6 nhiém | Pon vi | Lwong Tac dong

Ba hém kg 21-27 | Gay o nhiém nguén nude, dat, gay mui khé chiu
Nam men kg 3-4 | Gay 6 nhiém nguon nude, dat, gdy mui kho chiu
Vo chai vo chai 0,9 Gay tai nan cho nguoi van hanh

Bun hoat tinh kg 0,3-0,4 | Gay o nhiém ngudn nude, dat, gay mui kho chiu
Nhin, gidy kg 1,5 Gay 6 nhiém ngudn nude, dat, gy mui kho chiu
Bot tro loc kg 0,2-0,6 | Gay o0 nhiém nguén nuoc, dét, gay mui khoé chiu
Plastic kg - Tao ra tai luong chét thai ran cao, bai chtra 16n
Kim loai kg - Tao ra tai lugng chat thai ran cao, bai chtra l6n

[Nguén Cuc Ky thudt an toan va Mai triuong cong nghiép]
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CHUONG 2. CAC PHUONG PHAP XU LY NUOGC THAI
2.1. Xir ly co hoc [7]

Nudc thai c6 thanh phan hét sirc phirc tap. Trong nudc thai khdng chi chira cac
thanh phan hoa hoc tan, cac vi sinh vat, ma con chira cac chat khong tan. Cac chat
khong hoa tan cd thé c6 kich thuéc nho va cé thé co kich thuée 16n. Nguoi ra dua vao
kich thuéc va ty trong cua chung dé loai ching ra khéi méi trudng nuéc, trude khi ap
dung cac phuong phap hoa ly hoac cac phuong phap sinh hoc.

CAc vat chat co kich thuéc 16n nhu canh ciy, bao bi chét déo, gidy, gié rach,
cét, soi va ca nhitng giot dau, m&. Ngoai ra, vat chat khong tan con nam & dang lo ling
hoic & dang huyén phu.

Tuy theo kich thuéc va tinh chit dic trung cua ting loai chat rin ma nguoi ta
dua ra nhitng phuong phép thich hop dé loai ching ra khoi méi trudng nudc. Nhing
phuong phép loai cac chét rin co kich thuéc 16n va ty trong lén trong nude duoc goi
chung la phuong phap co hoc.

Phuong phap xt 1y co hoc ¢d thé loai bo duoc dén 60% cac tap chat khong tan
c6 trong nudc thai va giam 20% BOD.

2.1.1. Song chdn rdc

Song chan rac nham chan gitr cac can ban c6 kich thude 16n hay & dang soi:
gidy, rau, co, rac ... duoc goi chung la rac. Rac dugc chuyén toi may nghién dé nghién
nho, sau d6 duoc chuyén téi bé phan hay can (bé métan). Pdi véi cac tap chat <5 mm
thuong dung ludi chan rac. Cau tao cua thanh chan rac gom cac thanh kim loai tiét
dién hinh chix nhat, hinh tron hoac bau duc... Song chan rac duoc chia 1am 2 loai: di
dong va c6 dinh, c6 thé thu gom rac bang thu cong hoic co khi. Song chin rac duoc
dat nghiéng mot goc 60 — 90 ° theo huéng dong chay.

2
/T T TN

Hinh 2.1. So d6 song chin rac
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2.1.2. Bé tich dau mo

Bé tach dau m& thuong dugc ¢ng dung trong Xt 1y nuéc thai cong nghiép co
chtra dau mé&, cac chat nhe hon nudc va cac dang chat ndi khac. Di véi nudc thai sinh
hoat, do ham lwgng dau m& va cac chat noi khong 16n cho nén ¢ thé thuc hién viéc
tach ching ngay & bé lang dgt mot nhod cac thanh gat thu hdi dau ma, chat ndi trén bé
mat bé lang.

2.1.3. Bé ling cdt

Bé ling cat dung dé tach cac chat ban vo co o trong lwong riéng 16n hon nhiéu
S0 vai trong lugng riéng cia nudce nhu xi than, cat ... ra khoi nudc thai. Thong thuong
cin ling c6 duong kinh hat khoang 0,25 mm (twrong dwong d6 1on thuy luc 1a 24,5)
chiém 60% tong s6 c4c hat cin c6 trong nudc thai.

Theo chiéu dong chay, bé ling duoc phan thanh: bé ling ngang va bé ling
dang.

Trong bé lang ngang, dong nudc chay theo phuong ngang hoic vong qua bé véi
van toc 16n nhat Ve = 0,3 m/s, van téc nho nhat Vi, = 0,15 m/s va thoi gian luu
nuéc tir 30 — 60 gidy. DSi voi bé lang dung, nudc thai chuyén dong theo phuong thang
dung tir dudi 18n dén vach tran véi van toe nude dang tir 3 — 3,7 m/s, van toc nuéc
chay trong mang thu (xung quanh bé) khoang 0,4 m/s va thoi gian luu nudc trong bé
dao dong trong khoang 2 - 3,5 phut.

Cat trong bé ling duoc tap trung vé hd thu hoic muong thu cat dudi day, 1ay cét
ra khoi bé c6 thé bang thu cong (néu luong cat < 0,5 m*/ngay dém) hoic bang co giéi
(néu lugng cat > 0,5 m*/ngay dém). Cat tir bé ling cat duoc dua di phoi kho & san phoi
va cat kho thuong duoc st dung lai cho muc dich xay dung.

Dong chdy cim chdi Bug
1heo ving xodn win dc

— = =

Hufng chupén djug ¢k 1hanb g31
Hi thuesi g e g s

Diuvio Bduta )

St df b By rél.uam (el uhsiy

cdc b1 chil rin

Hinh 2.2. So dd bé ling cat
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( ghiép g y g

2.1.4. Bé ling

Bé lang 1am nhiém vu tach céc chat lo liing con lai trong nudce thai (sau khi qua
bé lang cat) cd ty trong Ion hon hodc giir nguyén ty trong cua nudc dudi dang ling
xudng day bé hoic ndi 1én trén mat nude. Thong thudong bé ling c6 ba loai chu yéu: bé
ling ngang (nudc chuyén dong theo phuong ngang), bé ling dting (nudc chuyén dong
theo phuong thang dang) va bé ling ly tAm (nuéc chuyén dong tir tam ra xung quanh),
thuong c6 dang hinh tron trén mat bang. Ngoai ra, con mét s6 dang bé lang khac nhu
bé lang nghiéng, bé lang dugc thiét ké nham ting cuong hiéu qua lang.
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Hinh 2.3. So @6 bé ling

2.1.5. Diéu hoa lwu lwong dong chay

Trong qué trinh xir Iy nudc thai can phai diéu hoa lwong dong chay. Trong qué
trinh nay thuc chat 1a thiét 1ap hé thong diéu hoa luu lwong va ndng do chat 6 nhidm
trong nude thai nham tao didu kién tét nhat cho céc cong trinh phia sau hoat dong 6n
dinh. Bé diéu hoa dong chay cd thé bé tri trén dong chay hay b tri ngoai dong chay.
2.1.6. Qud trinh tuyén noi

Tuyén ndi 1a qué trinh tach céc chat o dang ran hoic dang long, phan tan khéng
tan trong nudc thai, co khéi lugng riéng nho, ty trong nho hon nudc khdng thé ling
bang trong luc hoic ling rat cham. Phuong phap tuyén ndi duoc thuc hién bing cach
tron 1an cac hat khi nhé va min vao nudc thai, khi do cac hat khi s& két dinh véi cac
hat ciia nudc thai va nhitng hat vat chat nay theo bot khi néi 1én bé mat. Khi d6 ta co
thé dé dang loai chling ra khoi hé thdng bang thiét b vét bot.

Dé tang hiéu suét tao bot, nguoi ta thuong st dung cac chit tao bot nhu cresol,
phenol nham giam ning lwong bé mat phan pha. Tuy theo phuong thirc cap khong khi
vao nudc, qué trinh tuyén ndi bao gom cac dang sau:
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- Tuyén ndi bang khi phan tan: khi nén duoc thoi truc tiép vao bé tuyén noi dé
tao thanh cac bot khi c6 kich thudc tir 0,1 — 1 mm, gay xao tron hon hop khi - nuéc
chira can. Can tiép xuc véi bot khi, két dinh va néi 1én bé mit.

- Tuyén ndi chan khong: bdo hoa khéng khi ¢ &p suat khi quyén, sau d6 thoat khi
ra khoi nudc ¢ ap suat chan khong. Hé théng nay it st dung trong thuc té vi kho van
hanh va chi phi cao.

- Tuyén ndi bang khi hoa tan: suc khong khi vao nuéc ¢ &p suét cao (2-4 at), sau
do giam ap giai phéng khi. Khong khi thoat ra sé tao thanh bot khi c6 kich thuéc 20 -
100mm.

2.2. Xir Iy héa ly [3]

Ban chat cia qua trinh xir Iy nudc thai bang phuong phap hoa 1y 1a 4p dung céc
qua trinh vat 1y va hod hoc dé dua vao nuéc thai chat phan tng nao do, gay tac dong
véi cc tap chat ban, bién d6i hod hoc, tao thanh cac chat khac dudi dang cin hoic
chat hoa tan nhung khong doc hai hoic khong gay 6 nhiém mai trudong. Giai doan Xt
ly hod ly c6 thé 1a giai doan xir Iy doc lap hodc xir ly cling véi cac phuong phap co
hoc, hoé hoc, sinh hoc trong cong nghé xtr Iy nudc thai hoan chinh.

Nhitng phuong phép hoa 1y thudng duoc 4p dung dé xur 1y nudce thai 1a: dong
keo tu, hap phu, trao d6i ion, tham loc nguoc va siéu loc ...

2.2.1. Phuwong phdp dong keo tu

Qua trinh lang chi c6 thé tach dugc céc hat rin huyén phu nhung khong thé
tach dugc cac chat gay nhiém ban & dang keo va hoa tan vi ching Ia nhitng hat rin cé
kich thuéc qua nho. Pé tach cac hat ran d6 mot cach c6 hiéu qua bang phuong phap
ling, can tang kich thudc cua chiing nho sy tac dong twong hd giira cac hat phan tan
lien két thanh tap hop céc hat, nham tang van téc lang cua ching. Viéc khir cac hat keo
ran bang ling trong luong doi hoi trudc hét can trung hoa dién tich cua ching, tha dén
la lién két ching véi nhau. Qua trinh trung hoa dién tich thuong duoc goi 1a qué trinh
dong tu (coagulation), con qué trinh tao thanh cac béng Ion hon tir cac hat nho goi la
qua trinh keo tu (flocculation).

Céc hat lo limg trong nudc déu mang dién tich &m hodc duong. Céc hat c6
ngudn géc silic va cac hat hiru co mang dién tich am, cac hat hydroxit sat va nhém
mang dién tich dwong. Khi thé dién dong ciia chiing bi pha v&, cac hat nay sé lién két
lai voi nhau tao ra cac to hop phan ti, phan tir hay cac ion ty do, cac té hop nay chinh
la cac hat bong keo.

Céc chét dong tu thuong dung: cac mudi nhom, sit hodc hdn hop cua chung.

Viéc lya chon phu thudce vao: tinh chat hoa 1y, chi phi, nong d6 tap chat trong nudc,
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pH, thanh phin mubi trong nudc. Thuong ding: Aly(SO,):.18H,0, NaAlO,,
NH,AI(SO,),.12H,0, KAI(SO,),.12H,0, FeCls, Fey(SO4)3.2H,0, trong d6 Aly(SO4)s
duge ding nhiéu hon vi dé hoa tan trong nudc.

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

Déi v6i cac mubi sit cling thuong dung;

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

Mudi st co vu diém hon so véi cac mudi nhom do: tac dung tdt hon & nhiét do
thap, c¢6 khoang pH tbi uu ctia mdi truong rong hon, dd bén 16n va kich thude bong
keo c6 khoang gidi han rong cia thanh phr?ln mudi, c6 thé khir duge mui vi khi c6 H,S.
Nhuoc diém: tao cac phirc hoa tan nhuém mau qua phan Ung cta cac cation st véi
mot s6 hop chét hitu co.

2.2.2. Phwong phdp hip phu

Phuong phap hap phu duoc dung rong rai dé lam sach triét dé nude thai khoi
c4c chat hiru co hoa tan sau khi xir Iy sinh hoc ciing nhu xt Iy cuc b khi nuéce thai c6
chira mot ham lugng rat nho céc chat d6. Nhitng chat nay khong phan huy bang con
duong sinh hoc va thudng co doc tinh cao. Néu céc chat can khir bi hap phu tét va chi
phi riéng cho lugng chat hap phu khong 16n thi viéc ang dung phuong phap nay 13 hop
1y hon ca.

Céc chat hap phu thudong duoc sir dung nhu: than hoat tinh, cac chat tong hop
va chat thai cua vai nganh san xuat duoc dung lam chat hap phu (tro, xi, mat cua ...).
Chat hap phu v6 co nhu dat sét, silicagen, keo nhdm va cac chat hydroxit kim loai it
dugc st dung vi ning lugng twong tic ctia chliing véi cac phan tir nude 16n. Chat hap
phu phé bién nhat 14 than hoat tinh, nhung ching can c6 cac tinh chat xac dinh nhu:
tuong tac yéu véi cac phan tir nudc va manh véi cac chat hitu co, c6 16 x6p thod dé co
thé hap phu cac phan tir hitu co 16n va phic tap, c6 kha nang phuc hoi. Ngoai ra, than
phai bén véi nude va thaim nuéc nhanh. Quan trong la than phai c6 hoat tinh xuc tac
thap doi voi phan (ng oxi hda boi vi mot sb chat hitu co trong nuéc thai ¢6 kha nang
bi oxi hoé va bi hoa nhya. Cac chat hoa nhua bit kin 16 x6p cta than va can tré viéc tai
sinh n6 & nhigt do thap.

2.2.3. Phwong phdp trao doi ion

Trao d6i ion 1a mot qua trinh trong d6 cac ion trén bé mit cua chit ran trao doi
Vé6i ion co cung dién tich trong dung dich khi tiép xGc voi nhau. Céc chat nay goi la
c4c ionit (chét trao ddi ion), chiing hoan toan khong tan trong nuéc.

Céac chat c6 kha nang hut cac ion dwong tir dung dich dién ly goi la cation,
nhitng chat nay mang tinh axit. Cac chat c6 kha ning hut cac ion am goi 12 anion va
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ching mang tinh kiém. Néu nhu cac ionit ndo d6 trao di ca cation va anion goi la cac
ionit ludng tinh.

Phuong phap trao doi ion thuong dwoc ung dung dé loai ra khéi nudc céc ion
kim loai nhu: Zn®*, Cu®*, Cr¥*, Ni?*, Pb**, Hg®*, ..., cac hop chat cua Asen, photpho,
Cyanua va cac chat phong xa.

Cac chit trao d6i ion 1a cac chat vo co hodc hitu co c6 ngudn gdc tu nhién hay
tong hop nhan tao. Céac chat trao ddi ion vo co tu nhién gom cé cac zeolit, kim loai
khoéng chét, dit sét, ..., vo co tong hop gdm silicagen, pecmutit (chat lam mém
nuéc), cac oxit kho tan va hydroxit cia mot s6 kim loai nhu nhém, crom, ... Cac chat
trao d6i ion hiru co ¢6 ngudn goc tu nhién gém axit humic va than da ching mang tinh
axit, cac chat cd nguon gbc téng hop la cac nhya c6 bé mat riéng 16n 1a nhitng hop
chat cao phan tir.

2.2.4. Cdc qud trinh tich bang mang

Mang duogc dinh nghia 1a mot pha dong vai tro ngan cach gitra c&c pha khéc
nhau. Viéc ung dung mang dé tch cac chat phu thuoc vao do tham cua cac hop chat
d6 qua mang. Ngudi ta dung cac ky thuat nhu: dién tham tich, tham thau nguoc, siéu
loc va cac qua trinh twong tu Khac.

Tham thau nguoc va siéu loc la qua trinh loc dung dich qua mang ban tham
thau, dudi 4p suat cao hon ap suat tham loc. Mang loc cho cac phan tir dung méi di
qua va gitr lai cac chat hoa tan. Sy khac biét giira hai qua trinh 12 & chd siéu loc thuong
duogc sir dung dé tach dung dich c6 khdi lugng phan tir trén 500 va c6 ap suat tham
thau nho (vi du nhu cac vi khuan, tinh bot, protein, dat sét ...). Con tham thau nguoc
thudong duoc str dung dé khir cac vat liéu ¢ khéi luong phan tir thap va cé ap suét cao.
2.3. Xir ly héa hoc [7]

Thuc chat caa phuong phép hod hoc 1a dua vao nudc thai cac chat phan ang.
Chat nay tac dung vai cac tap chat ban trong nudc thai va co kha ning tach ching ra
khoi nudc thai dudi dang can lang hoic dudi dang hoa tan khong doc hai.

2.3.1. Phuwong phap trung hoa

Nudc thai trong nhiéu linh vuc c¢6 chira nhiéu axit hodc kiém. Dé ngin ngira
hién tugng xam thuc & cac cong trinh thoat nudce va tranh cho céc qua trinh sinh héa &
cac cong trinh 1am sach va trong hd, séng khong bi pha hoai, ngudi ta phai trung hoa
cac loai nudc thai d6. Trung hoa con véi muc dich 1am cho mot sé mubi kim loai ning
ling xubng va tach ra khoi nude.

Cong nghé wu tién: tinh dén kha ning trung hoa 1an nhau giita cac loai nudc

thai chtra axit va kiém.
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Qua trinh trung hoa dugc thuc hién trong céc bé trung hoa kiéu lam viéc lién
tuc hay gian doan theo chu ky. Nudc thai sau khi trung hoa cé thé cho lang & cac hd
léng tdp trung. Néu diéu kién thuan lgi, cac hd nay co thé trit duoce can léng trong
khoang 10 — 15 nam. Thé tich can léng phu thude vao néng d6 axit, ion kim loai nang
trong nudc thai, dang va lidu luong hoa chét, mirc d6 lang trong,... Vi du: khi trung
hoa nudc thai b.'?lng stta voi ché bién tir voi thi truong chira 50% CaO hoat tinh s€ tao
nhiéu cdn nhét.

Viéc lva chon bién phép trung hoa phu thudc vao lugng nudce thai, ché do xa
thai, ndng do, hoa chit c¢6 ¢ dia phuong. Cac bién phap trung hoa:

- Trung hoa bang cach trén nude thai chira axit va nude thai chira kiém.

- Trung hoa nude thai bang cach cho thém héa chat

- Trung hoa nude thai chira axit bang cach loc qua nhirng 16p vat liéu trung hoa

- Dung khi thai, khéi tir 10 hoi dé trung hoa nuéce thai chira kiém.

2.3.2. Phwong phdp oxi hoa — khir

Cac chat ban trong nude thai cong nghiép c¢6 thé phan ra hai loai: v6 co va hitu
co. Cac chét hitu co thuong 1a dam, md, duong, cac hop chit chira phenol, chira nito
c6 thé bi phan huy béi vi sinh vat, do d6 c6 thé dung phuong phap sinh hoc dé xir 1y.
Céc chit vo co thuong 1a nhitng chat khong thé xir Iy bang phuong phap sinh hoc (d6
la nhitng kim loai ndng nhu déng, chi, niken, coban, sat, mangan, crom,...). Vi vay dé
xtr ly nhitng chit doc hai ngudi ta thuong dung phuong phap hoa hoc va hoa ly, dac
biét thong dung nhat 1a phuong phap oxi hoa — khir nhu:

- Oxi héa bang Clo

- Oxi héa bang hydro peoxit

- Oxi héa bang oxi trong khong khi

- Ozbn hoa.

2.3.3 Phwong phdp khu tring

Khtr tring nude thai nhim muc dich pha hay, tiéu diét cac loai vi khuan gay
nguy hiém hodc chua dugc hodc khong thé khir bo trong qué trinh xir Iy nude thai.
Khtr tring ¢6 nhiéu phuong phap:

- Clo héa (réng rai nhat): clo cho vao nude dudi dang hoi hoidc clorua voi. Luong
clo hoat tinh cén thiét cho mot don vi thé tich nude thai 1a; 10 g/m3 dbi voi
nu6e thai sau xtr Iy co gidi, 5 g/m® dbi v6i nude thai sau xur 1y sinh hoc khong
hoan toan. Thoi gian tiép xuc gitra chung 1a 30 phit truée khi xa nude thai ra

nguon ti€p nhan.
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- Oz6n hoa: phuong phap nay bat dau duoc ap dung rong rai dé xu ly nudce thai.
Oz6n tac dong manh mé& vao chét hiru co. Sau qua trinh 6z6n hoa, sb lugng vi
khuan bi tiéu diét dat t6i 99,8%. Ngoai viéc khir tring 6z6n con oxi héa cac hop
chat nito, phét pho 1a cac nguyén té dinh dudng trong nudc thai, gép phan
chéng hién twong phu dudng trong ngudn nude.

- Dung tia ttr ngoai: tia cuc tim UV la tia birc xa dién tir c6 bude song khoang 4 —
400nm. Tia cuc tim co6 tac dung lam thay ddi DNA cua té bao vi khuan, tia cuc
tim ¢6 d6 dai budce song 254nm, kha nang diét khuan cao nhit.

2.4. Xir ly sinh hoc [6]

Qua trinh xir Iy nuéc thai bang phuong phap sinh hoc 13 qua trinh nham phan
hity cac vat chat hitu co ¢ dang hoa tan, dang keo va dang phan tan nhé trong nudc
thai nho vao sy hoat dong cua cac vi sinh vat. Qua trinh nay xay ra trong diéu kién
hiéu khi hozc ki khi twong @ng véi hai tén goi thong dung la: qua trinh xir ly sinh hoc
hiéu khi va qua trinh xu ly sinh hoc ky khi (yém khi).

2.4.1. Phwong phdp hiéu khi

Qua trinh phan hity hiéu khi dya vao hoat dong séng cua vi sinh vat hiéu khi. Vi
sinh vt sau khi tiép xtic v6i nudc thai co chira cac chat hiru co thi chung sé phat trién
dan dan (tang sinh khéi). Néu chat hitu co ¢6 qua nhiéu, ngudn oxi khong du s& tao ra
moi truong ki khi. Nhu vy trong qua trinh phan hay hiéu khi thi van tbc trao déi cua
vi sinh vét phai ludn thap hon véan téc hoa tan ciia oXi trong nude. Thue vét phu du va
cac sinh vat ty dudng khac st dung CO, va chat khoang dé téng hop chét hiru co lam
tang sinh khéi va 1am giau oxi trong nuée thai.

Qua trinh phan huy cac chat hitu co trong nudc thai bang phuong phap hiéu khi
bao gdbm 3 giai doan sau:

- Giai doan 1: oxi hoa chat hitu co

CH,0, + O, > CO, + H,0 + AH
- Giai doan 2: téng hop x4y dung té bao
CxH,0, + O, > t& 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 xtr 1y sinh hoc hiéu khi dwgc tng dung ¢6 hiéu qua cao ddi véi nudc
thai c6 gia tri BODs thip nhu nudc thai sinh hoat sau xir 1y co hoc va nudc thai cua
cac nganh cong nghiép bi & nhidm hitu co & mirc do thiap (BODs < 1000 mg/l). Ty
theo cach cung cip oxi ma qué trinh xu 1y sinh hoc hiéu khi duoc chia 1am hai loai:
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- Xt ly sinh hoc hiéu khi trong diéu kién tu nhién: oxi dwgc cung cap tir khéng
khi tu nhién do quang hop cua tao va thuc vat nudc vai cac cong trinh tuong (rng nhu:
canh dong tudi, canh dong loc, hd sinh hoc, dat ngap nudc. ..

- Xt ly sinh hoc hiéu khi trong diéu kién nhan tao: oxi duoc cung cap boi cac
thiét bi suc khi cudng bc, thiét bi khudy tron co gidi... véi cac qua trinh va cong trinh
tuong trng nhu sau:

¢ Bun hoat tinh (Aeroten)

Bun hoat tinh 1a tap hop cac vi sinh vat khac nhau, chu yéu 1a vi khuan, bén
canh d6 con c¢6 ndm men, ndm méc, xa khuan, nguyén sinh déng vat, giun, san,... két
thanh dang bdng vai trung tdm la cac hat lo 1ting trong nudc. Trong bun hoat tinh ta
thay cd loai Zoogelea trong khéi nhay. Ching cd kha ning sinh ra mot bao nhay xung
quanh té bao, bao nhay nay l1a mot polymer sinh hoc véi thanh phan 1a polysaccharide
c6 tac dung két cac té bao vi khuan lai tao thanh bong.

Quaé trinh nay sir dung bun hoat tinh dé xir Iy cac chét hiru co hoa tan hodc céc
chat hiru co dang lo ltng. Sau mot thoi gian thich nghi, cac té bao vi khuan bat dau
tang truong va phat trién. Cac hat lo ling trong nudc thai duoc cac té bao vi sinh vat
bam 1&n va phét trién thanh cac bong cin c6 hoat tinh phan huay cac chat hitu co. Cac
hat bong cin dan dan 16n 1én do dugc cung cap oxi va hap thu cac chat hitu co lam
chat dinh dudng dé sinh truéng va phat trién.

Mot s6 cong trinh hiéu khi phé bién xay dung trén co so xtr ly sinh hoc bang
bun hoat tinh :

- Bé aeroten théng thuong

Doi hoi ché do dong chay nat, khi d6 chiéu dai bé rat 16n so véi chiéu rong.
Trong bé, nudc thai vao c6 thé phan bé ¢ nhicu diém theo chiéu dai, bun hoat tinh tuan
hoan dua vao dau bé. Toc do suc khi giam dan theo chiéu dai bé. Qua trinh phan huy
noi bao xay ra & cudi bé.

- Bé aeroten x40 trgn hoan toan

Doi hoi chon hinh dang bé, trang thiét bi suc khi thich hop. Thiét bi suc khi co
khi (méto va canh khuay) hoac thiét bi khuéch tan khi thuong duoc sir dung. Bé nay
thuong c6 dang tron hoic vudng, ham lwogng bun hoat tinh va nhu cau oxi déng nhat
trong toan bo thé tich bé.

- Bé aeroten m¢ réng

Han ché luong bun du sinh ra, khi d6 téc d6 sinh truong thap, san lwong bin
thap va chat lugng nudc ra cao hon. Thoi gian luu bun cao hon so véi cac bé khac (20-
30 ngay).
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- Muong oxi héa

La muong din dang vong co6 suc khi dé tao dong chay trong muong cé van toc
da x&o tron bun hoat tinh. Van téc trong muong thudng dugc thiét ké 16n hon 3m/s dé
tranh lang can. Muong oxi hoa cd thé két hop qué trinh xir Iy N.

- Bé hoat déng gidn doan (SBR)

Bé hoat dong gian doan 1a hé théng xu 1y nude thai véi ban hoat tinh theo kiéu
lam day va xa can. Qua trinh xay ra trong bé SBR tuong ty nhu trong bé bun hoat tinh
hoat dong lién tuc, chi c6 diéu tat ca qué trinh xay ra trong cung mot bé va dugc thuc
hién lan luot theo cac budce: (1) 1am day, (2) phan tng, (3) lang, (4) xa can, (5) ngung.

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

- Gilt dugc lugng bun cao trong Aeroten

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

- Bao dam lugng oxi can thiét cho vi sinh vat & moi diém trong Aeroten.
+* Loc sinh hoc

Bé loc sinh hoc 1a cong trinh trong d6 nudc thai dugc loc qua 16p vat liéu loc c6
kich thudce hat 16n. Bé mat cac hat vat liu d6 duge bao boc boi mot mang sinh vat do
loai vi sinh vat hiéu khi tao thanh.

Sau khi lang trong cac bé ling dot 1 nude di qua bé loc sinh hoc. O d6 mang
sinh hoc s& hap thu céc chit phan tan nho, chua kip ling, ca cac chit & dang keo va
hoa tan. Cac chit hitu co bi mang sinh vat giit lai s€ bi oxi hda boi cac vi sinh vat hiéu
khi. Ching sir dung cac chat hitu co, mot phan dé xy dung té bao (nguyén sinh chét)
va tang khoi luong co thé. Nhu vay, mot phén cac chat ban hitu co bi loai khoi nuée
thai, mat khac khoi lugng mang sinh vat hoat tinh trong vét li€u loc d@)ng thoi cling
tang 1én. Mang d6 sau mot thoi gian gia cbi, chét di va bi dong nude méi cudn khoi bé
loc.

Theo ché d6 1am viéc cua cac bé loc chia ra 1am 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 nho, gia
thanh lai cao nén hién nay hau nhu khong duge str dung. Theo cong sudt va céu tao,
nhirng bé loc hoat dong lién tuc dugce chia ra lam céc loai: bé loc sinh vat nho giot (16p
vat liéu loc khong ngép nudc), bé loc sinh hoc ¢6 16p vat liéu ngdp trong nudec, bé loc
sinh vat cao tai (hay Aerophin), bé loc sinh vat ¢6 chiéu cao 16n (thap loc sinh hoc).
Theo phuong thitc cung cip ngudi ta chia ra cac bé loc véi thong gio tu nhién va nhan
tao.

Bé loc sinh hoc hién dai gém nhitng 16p vat liéu tiép xuc co kha nang thdm cao
cho phép vi sinh vét bam dinh va nude thai c6 thé di qua. Mdi truong loc ¢6 thé 1a da.
Kich thudc duong kinh thay doi tir 25 — 100 mm. Chiéu sau 16p dé4 tiy theo thiét ké

Sinh vién: Pham Thi Nguyét — MT1202 21



Khéa ludn tét nghiép Nganh Ky thudt Moi truong

thong thuong tir 0,9 — 2,0 m, trung binh 14 1,8 m. Loc sinh hoc c6 thé dung vét li¢u loc
cai tién 1a plastic, c¢6 thé 1a hinh vudng hodc hinh khac véi chiéu sau thay doi tir 9 — 12
m.

% Dia quay sinh hoc

Pia quay sinh hoc (RBC) 1a k¥ thuat mang bam dinh, hé xir Iy bao gém bon / bé
chira. Céc dia sinh hoc thuc té 1a vat liéu mang ngap g?ln ntra vao nudc thai, truc cua
cac dia sinh hoc duoc gén vao hé¢ méto — hop giam tdc dé quay tap dia. Vat li¢u lam
cac RBC thuong la plastic c6 do bén cao. Pia sinh hoc thuong dugc ché tao v4i bé mit
16 16m hodc gap nép, co tac dung vira lam tang dién tich bé mat, vira 1am ting do cing
cua dia.

Dua trén nguyén ly tiép xtic cta hé vi sinh vat bam dinh trén dia quay (mang
sinh hoc) ddi voi nude thai va oxi c¢é trong khong khi. Khi khéi dia quay 1én, cac vi
sinh vat 1y oxi dé oxi hoa cac chat hitu co va giai phong CO,. Khi khéi dia quay
xubng, vi sinh vat nhan chét nén (chat dinh dudng) c6 trong nudc. Qua tinh tiép dién
nhu vy cho dén khi hé vi sinh vét sinh trudong va phat trién str dung hét cac chét hiru
co ¢c6 trong nudc thai.

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

RBC dugce st dung véi cac loai nude thai chira ham luong 6 nhiém chét hitu co
BODs = 500 mg/l, dinh dudng N tong = 100 mg/l.

2.4.2. Phuwong phdp ki khi
a) Nguyén tic

Qua trinh phan hiy 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. Céc san phém cua qua
trinh phan hay ki khi 14 axit hitu co, cdc amon, NHs, H,S va CHy. Vi vay qua trinh nay
goi la qua trinh 1én men ki khi sinh métan hay I&én men métan.

Qua trinh phan hity ki khi bao gém 2 giai doan:

- Giai doan thuy phan:

Dudi tac dung cta enzyme thuy phan do vi sinh vat tiét ra, cac chit hitu co s&
bi thiy phan thanh duong don gian, protein bi thiy phan thanh duong peptic, axit
amin, chat béo thuy phan thanh glyxerin va axit béo.

- Giai doan tao khi:

San pham thiy phan nay tiép tuc phan huy tao thanh khi CO,, CH,ngoai ra con
mét s khi khac nhu: H,S, NH3 va mét it mudi khoang.

Cac hydrat bi phan hiy sém nhat va nhanh nhat hiu hét chuyén thanh CO,,
CH,. Céac hop chit hitu co hoa tan bi phan huy gin nhu hoan toan (axit béo ti do hau
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nhu bi phan hiy 80-90%, axit béo loai este phan hity 65-68%). Riéng hop chét chira
ligin 1 chat kho phan huy nhat, chung 1a nguén tao ra mui.

Trong qué trinh phan huy cac chat hitu co ¢ diéu kién ki khi, san pham cudi
cung chu yéu 1a CH, chiém 60-75%. Qua trinh 1én men métan gom 2 pha dién hinh:
pha axit va pha kiém.

O pha axit, hydratcacbon (xellulo, tinh bot, cac loai duong,...) dé bi phan huy
tao thanh axit hitu co c¢6 phan tir lugng thap (axit propinic, butyric, axetic....). Mot
phén chét béo ciing chuyén héa thanh axit hitu co. Pic trung cia pha nay 1a tao thanh
axit, pH ctia moi trudong c6 thé thip hon 5 va xuat hién mui hoi. Cudi pha axit hiru co
va cac chit tan c¢6 chira nito tiép tuc phan hay thanh nhitng hop chét cia amén, amin,
mudi cua axit cacbonic va tao thanh mét sd khi nhu: CO,, CHy, H,S, N, mecaptan gay
mui kho chiu, luc nay pH cta méi truong bat dau ting chuyén sang trung tinh va sang
kiém.

O pha kiém, ddy 1a pha tao thanh khi CH,. Cac san pham thay phéan ciia pha
axit 1am co chét cho qué trinh 1én men métan va tao thanh CH,, CO,, pH ciia pha nay
chuyén hoan toan sang méi truong kiém.

Qua trinh phan hily cac chét hitu co trong méi truong ki khi 1a qua trinh phirc
tap vdi sy tham gia cia nhiéu vi sinh vat ki khi. Nhiét do phan huy chét hiru co trong
diéu kién ki khi 1a 10 - 15°C, 20 - 40°C va trén 40°C, thoi gian 1én men kéo dai trong
khoang 10 - 15 ngay, néu & nhiét d6 thap thi qua trinh 1én men kéo dai hang thang.

b) Cac phuong phap ki khi

Cong ngh¢ xur ly ki khi chia lam 2 loai:

- Xt ly véi vi sinh vat sinh trudng lo lung:
e Xao tron hoan toan
e Tiép xtic ki khi

Déi v6i nude thai BOD cao, xir ly bang phuong phéap ki khi tiép xuc rat hiéu
qua. Nude thai chua xur Iy duoc khudy tron véi bun tuan hoan va sau do duge phan
huy trong bé phan tmg kin, khong cho khong khi vao. Sau khi phan hiy, hdn hop bun
nude di vao bé ling hodc tuyén ndi, nudc trong di ra néu chua dat yéu céu xa vao
nguodn tiép nhén thi phai xur 1y tiép bang phuong phap hiéu khi vdi Aeroten hoic loc
sinh hoc. Bun ki khi sau khi ling dugc hoi luu dé nudi cdy trong nude thai méi. Luong
sinh khdi vi sinh vt ki khi thép nén bun du thira ra 1a rét it.

e UASB

UASB 1a bé xtr ly sinh hoc ki khi dong chay nguoc qua 16p bun, phuong phap

nay phat trién manh & Ha Lan. Xir ly bang phuong phép ki khi duoc tng dung dé xtr 1y
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cac loai nuée thai c6 ham luong chit hitu co twong ddi cao, kha niang phan huy sinh
hoc tdt, nhu cau nang lugng thap va san sinh nang luong.

Chtrc ning ctia bé UASB 1a thyc hién phan hily cac chét hiru co trong diéu kién
ki khi thanh cac dang khi sinh hoc. Céc chat hitu co trong nudc thai déng vai tro chat
dinh dudng cho vi sinh vat. Nudc thai di tir dudi 1én véi van tde duoc duy tri trong
khoang 0,6 — 1,2 m/h, thoi gian luu nude trong bé thuong kéo dai 30 — 40 gio. Hoat
dong ciia bé UASB can duy tri & diéu kién thich hop: pH khoang 7 — 7.2, nhiét d6 6n
dinh 33 — 35°C, tai trong hitu 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 tét thi chiéu cao 16p bun
bong gap 2 1an chiéu cao 16p bun dic, cAn c¢6 sy thu bun thich hop dé tranh hién tugng
bun trong bé qua nhidu hodc qua it. Thé tich khi tao thanh tir 0,2 — 0,5 kg/m*® BOD,
bun du trong bé dua sang bé nén 1am phan bon.

Pay 1a mot trong nhiing qué trinh ki khi img dung rong rai nhét trén thé gisi do:

= (a3 qué trinh phan huy — ling luu — tach khi dugc ldp dat trong clng
mot cong trinh.
» Tao thanh cac loai bun hat ¢c6 mat do vi sinh vat rat cao va tdc do léng
vuot Xa so voi bun hoat tinh hiéu khi dang lo ltmg
=t tiéu ton ning lugng van hanh
= ft bun du nén giam chi phi xtr Iy bun va lwong bun sinh ra d& tach nuée
= Nhu cau dinh dudng thap nén giam chi phi b6 sung dinh dudng
= (6 kha nang thu hdi nang lugng tir khi métan.
- Xt ly véi vi sinh vat sinh truéng dang dinh bam:
e Loc ki khi

Bé loc ki khi 1a mét bé chira vat lidu tiép xtc dé xu ly chét hitu co chira cacbon
trong nude thai. Nude thai dugc din vao bé tir dudi 1én hodc tir trén xubng, tiép xuc
vai 1op vat liéu trén d6 c6 vi sinh vat ki khi sinh truéng va phat trién. Vi vi sinh vat
duogc giit trén bé mat vt liéu tiép xuc va khong bi rura troi theo nudce sau xu ly nén thoi
gian luu cua té bao sinh vt rat cao (khoang 100 ngay).

Qua trinh xir ly sinh hoc ky khi thudong dugc (ng dung dé xir Iy so bo cac loai
nudc thai ¢c6 ham lugng BODs cao (>1000 mg/l), lam giam tai trong hiru co va tao
diéu kién thuan loi cho céc qua trinh xir 1y hiéu khi dién ra c6 hiéu qua. X ly sinh hoc
ky khi con duoc 4p dung dé xur Iy cac loai bun, cin (cin twoi tir bé ling dot mot, ban
hoat tinh sau khi nén ...) trong tram xtr 1y nudc thai do thi va mot sé nganh cong
nghiép.

¢) Cac yéu té anh huong
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- Anh huéng cta pH: ddi véi timg nhom, timg loai vi sinh vat, c6 mét khoang pH
t61 uu. pH 1a yéu t6 quan trong quyét dinh dén hiéu suét cua qua trinh xir ly nude thai.

= pH =7 thi hiéu suit xir ly dat gia tri cao nhét

= pH = 6 thi hiéu suit xir ly thdp nhét

= pH > 7 thi vi sinh vat it chiu anh hudéng hon so véi pH axit

» 0 pH axit, vi sinh vt hoat dong kém hi¢u qua, do cac vi sinh vat sinh
axit bi (rc ché manh hon trong méi truong axit so véi trong moi truong
kiém va & gia tri kiém nhe, nhém vi khuan sinh métan cling it bt anh
hudng hon so véi ¢ gia tri pH axit.

- Anh huodng ctia nhiét do: xir Iy nude thai trong diéu kién ki khi do quéan thé vi
sinh vat hoat dong, mdi chung loai vi sinh vat hoat dong s€& sinh trudng va phat trién
t6t & mién nhiét do thich hop. Nhiét d6 téi wu cho quan thé vi sinh vat sinh métan 1a
35-55°C, dudi 10°C chiing nay hoat dong rat kém.

- Anh huong cua tai trong chit hitu co: khi ham luong chét hitu co tang cao thi
hiéu suat xir ly ciing tang theo. Déi véi nudce thai ¢d dd 6 nhiém COD khoang 5000-
7000 mg/1 thi hiéu suat xir ly dat gan 90%, va hiéu suat xr Iy giam dan khi COD dau
vao giam dan.

- Anh huéng cta thoi gian lvu thity lue: thoi gian luu thiy luc 1a yéu t6 quyét
dinh hiéu sudt xtr Iy cua hé théng. Thoi gian lwu thiy luc ngén thi hiéu suét thap va
nguoc lai. Néu kéo dai qua thoi gian xt 1y thi chi phi dau tu ban diu ctia hé théng sé
lon.

Céc chét sat tring nhu: NaOH, Cloramin B, Javen,... gdy anh hudng khong tot

dén hoat dong cua vi sinh vat vi thé lam giam hi¢u suat xir ly ctia hé¢ thong.
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CHUONG 3. PE XUAT LUA CHON CONG NGHE XU LY NUOC THAI SAN
XUAT BIA

3.1. Co sé lwa chon cong nghé xir Iy nwéc thai san xuit bia

Viéc lua chon so db cong ngh¢ cua tram xur Iy nudce thai dua vao céac yéu td co

ban sau:

- Cong suét cia tram X Iy

- Thanh phén va dic tinh cia nude thai

- Mirc do can thiét xir ly nu6e thai

- Tiéu chuin xa nude thai vao cac ngudn tiép nhan twong (g

- Piéu kién mat béng, dic diém dia chét, thuy van cua khu vuc xay dung tram xa
ly nuéce thai

- Chi phi du tu x4y dung, quan ly, van hanh va bao tri

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

Nudc thai san xuét bia chii yéu tir cong doan niu — dudng hoa, 1én men va ria
chai vi viy ma ham luong chat hitu co, pH trong nudc thai 16n. Dé xir Iy dat hiéu suat
cao thuong ap dung phuong phap xtr 1y sinh hoc.

3.2. Céc thdng sé thiét ké va yéu cau xir ly
3.2.1. Pdc trung nwoc thdi ciia co sé lwa chon thiét ké

Trong qua trinh tinh toan thiét ké, dé tai lya chon nha may san xuat bia A véi
cac thong s6 6 nhiém dic trung nim trong khoang dao dong chung cla cic co s& san
xuét bia cong nghiép. Céac thong sd dic trung ctia nha may bia A dugc chi ra trong
bang 3.1.
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Bang 3.1. Cac thong sé diu vao ciia nwéc thai nha may san xuét bia A

QCVN
STT Chi tiéu Gia tri 24:2009/BTNMT
(cot B)
1 | Luu lugng nude thai, m° 500
2 |PH 10 55-9
3 | Ham lugng can lo limg, mg/I 300 100
4 | BODS5, mg/l 2000 50
5 | COD, mg/l 3000 100
6 Tong Nito 45 30
7 Tong Photpho 15 6
g | Coliform, MPN/100 ml <10.000 5000

3.2.2. Yéu cau xur ly
Phuong 4n cong nghé xtr Iy nude thai dam bao cac yéu cau co ban sau:
- Xt ly hoan toan céc chat 6 nhiém va muc do lam sach dat yéu cau thai nudc
vao nguon tiép nhan theo quy dinh hién hanh (theo QCVN 24:2009/BTNMT — ¢t B).
- Cong nghé cho hiéu suat lam sach cao, c6 kha ning kiém soat trude nhimng bién
dong vé luu luong va ndng do chit ban ciia nudce thai.
- So vdi cac bién phap cing nhom, twong dwong vé hiéu qua xtr ly, cac bién phap
trong phuong an dé xuét co chi phi dau tu xdy 1ap va van hanh & mirc hop 1y.
3.3. Cac phwong an cong nghé dé xuat xir Iy nwéc thai san xuit bia
3.3.1. Phuong dn 1
Dua trén ddc tinh ciia nuéc thai san xuét bia 1a giau hop chit hitu co vi vay
nghién ctru dé xuit phuong an xtr 1y chinh 13 keo tu két hop sinh hoc. Muc dich cua
viéc lua chon phuong phép keo tu 1a nham loai bo cac chét hitu co khong tan va chat
ran lo ling trong nudc thai. Hoa chét keo tu c¢6 nhiéu loai tuy nhién nghién ctru Iya
chon PAC va A101 béi chung dem lai hi¢u qua xu ly cao nhét va thich hop & diéu kién
pH trung tinh. Sau giai doan keo tu, nghién ctru lva chon phuong phap sinh hoc ki khi
1a UASB dé phan hily cac chat hitu co tan d& phéan huy.
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Hinh 3.1. So' @6 cong nghé theo phwong an 1

a. Thuyét minh quy trinh céng nghé

Nudc thai duoc dua qua song chin rac nham loai bo mot phan rac c6 kich thuée
I6n, réc tir day dugc thu gom va dem di chon lap. Sau d6 nudc thai dugc dua qua bé
ling cat. Tai day, luong cat co trong nudc thai s& lang xudng va dugce dem di san 1ap.
Nudc tir bé ling cat tiép tuc qua bé didu hoa dé 6n dinh luu lugng va ndng do, tai bé
diéu hoa c6 str dung may théi khi dé cung cdp O, cho qua trinh phan huy chit hitu co
bang vi sinh vat hiéu khi. Sau khi qua bé diéu hoa, nudc thai duge dua sang bé keo tu,

tai bé keo tu b sung chat keo tu PAC va trg keo A101 dé xay ra qua trinh dong keo tu
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chét ran lo ling trong nude thai. Sau do6, nudc thai dwge bom dén bé ling dot I dé tach
cac bong keo. Bun thu duoc tai ddy 13 dang bun tuoi, dugc bom vé bé nén bun. Nudéc
thai duoc tiép tuc bom qua bé UASB. Trong bé UASB c¢6 16p cin ton tai dang lo ling
chtra rat nhiéu VSV ki khi. Nude thai sé tiép xac véi cac hat cian nay va xay ra phan
trmg sinh hoa, phan 16n cac chit hitu ¢6 chuyén thanh khi (trong d6 70 — 80% 1a khi
métan, 20 — 30% la khi cacbonic va mot sb loai khi khac). Nudc thu dugc cho chay
qua bé ling dot 11, sau d6 khtr tring bang Clorine truéc khi dua ra ngudn tiép nhan.
b. Uu diém

- Dién tich cong trinh nho

- Thu dugc khi CH, phuc vu nhu cau vé ning luong.
c. Nhuweoe diém

- Tbn kém chi phi héa chat cho qua trinh keo tu

- Thoi gian van hanh bé UASB kha lau, van hanh phirc tap

- Kh6 kiém soat trang thai va kich thudc hat bun
3.3.2. Phwong dn 2

Ngoai phuong 4n 1 dé lya chon, nghién ctru dé xuat phuong an 2 dé xur Iy nude

thai san xuét bia. Do nudc thai san xuat bia chira ham luong chat hitu co cao va hau
hét 1a chat hitu co dé phan hiy, vi vay lua chon phuong phap xir 1y sinh hoc ¢6 thé xir
ly duoc ham luong chat hitu co nay. Khi ham luong chat hitu co dé phan huy rét cao
thi nén Iya chon két hop 2 phuong phap sinh hoc 1a ki khi va hiéu khi. Nghién ctru lua
chon bé UASB trong giai doan xir Iy ki khi boi thoi gian phan huy nhanh va hiéu qua
Xt 1y cao. Sau bé UASB céc chét hitu co phirc tap da bi phan huy thanh chét hitu co
don gian nén giai doan sau ki khi la bé Aeroten. Bé Aeroten duge lua chon cho giai

doan hic¢u khi béi vu diém vé hi¢u qua xur ly va hi¢u qua kinh té.
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Hinh 3.2. So' d6 cong nghé theo phwong an 2

a. Thuyét minh qui trinh céng nghé

Nudc thai qua song chan rac, tai day rac co kich thuéc 16n duoc loai bo, rac
dugce dua dén noi chén 1ap. Nudce thai dén bé lang cét ngang, cac hat can c6 thé ling
dugc s& duoc giir lai & day, cat s& dugc mang dén san phoi cat d¢ mang di chon lap
hodc san 1ap. Nudéc thai dugc dwa dén bé diéu hod, tai day nuéc thai dugc 6n dinh vé
lwu lwong va nong dd, didu chinh pH vé trung tinh. Trong bé diéu hoa ¢o sir dung may
nén khi dé cung cap O, cho qua trinh phan huy cac chit hitu co bang vi sinh vét hiéu
khi. Nuéc thai qua bé ling I, ham luong SS giam di mot cach dang ké va can bun duoc
dua vé bé nén bun. Nuéc thai tiép tuc duge dua qua bé UASB, tai day théng s BOD
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va COD giam xudng mét cach nhanh chéng. Khi thoat ra dwoc tan dung dé cung cap
ning luong cho qué trinh san xuit. Nudc thai qua bé Aeroten, BOD va COD ciing
giam xudng, nudc thai tiép tuc dén bé lang 11, lugng bun du s& duogc giir lai, mot phan
bun s& dugc tuan hoan vé bé Aeroten, mot phan dua qua bé nén bun rdi dén may ép
bun, bun sau dugc xir 1y 1am phan bén. Nudc thai tir bé lang 11 duge dua dén bé tiép
x(c, tai ddy nude duge khir tring bang Clorine va thai ra nguon tiép nhan.
b. Uu diém
- Hiéu qua xt 1y cao, nudc sau khi xir Iy ¢6 thé thai truc tiép ra ngoai méi truong.
- CO thé thu hdi nang luong & bé UASB dé cung cap cho qua trinh san xuét.
- Bun dugc xu ly dé lam phan bon.
c. Nhuoe diém
- CO nhiéu cong trinh don vi do d6 chi phi dau tu cao.
- Chiém mot dién tich kha 16n.
3.4. Phan tich lya chon phwong an
Phuong 4n 1: str dung bé keo tu dé ting van tdc ling cua cac hat ran cé kich
thuée qua nho. Tuy nhién, chi ap dung bé UASB dé xur ly sinh hoc (xtr 1y ki khi) thi
phai can mot thoi gian dai dé phan hity cac hop chit phire tap thanh nhirng chit hiru co
don gian, nude sau xir Iy van con mui hoi thi.
Phuong 4n 2: ap dung ca 2 loai bé UASB va bé Aeroten dé xir Iy sinh hoc (xir
Iy ki khi két hop hiéu khi). Chon xtr Iy UASB truéc vi: BODs trong nudc thai ban dau
cao, phil hop véi xir Iy ki khi. Trong phan huy ki khi phan 16n cac chét hitu co duoc
phan huy thanh cac chét khi bai vay lugng bun phat sinh nho. Bun phét sinh do phan
huy ki khi nhdy hon, dé dang tach nuéc hon so véi bun hiéu khi. Do nhugce diém cua
bé UASB nén ta str dung bé Aeroten dé xur Iy tiép theo. DPé xit Iy triét dé BOD va Nito
tong ma bé UASB khong lam dugc. Do cong doan xir Iy bang bé UASB di giam co
ban ham lugng chit hitu co nén cling khac phuc dugc han ché cua xir ly hiéu khi béng
bé Acroten la lwong bun phat sinh giam dang ké. Vi thé nudc thai duoc xir ly triét dé
hon.
Dua trén vu nhuoc diém coa ca 2 phuong an trén, xét vé mat ki thuét thi
phuong 4n 1 c6 cAu tao phtrc tap hon, chi phi van hanh cao do tiéu tdn hoa chét keo tu.
Xét vé mat hiéu qua kinh té va chat luong nude thai ddu ra thi phuong 4n 2 van 1a lua

chon tét nhét.
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CHUONG 4. TINH TOAN - THIET KE CAC CONG TRINH PON VI
% Cac chi tiéu nude thai dau vao
- BODs = 2000 (mg/l)
- COD = 3000 (mg/I)
- SS =300 (mg/l)
Tong P = 15 (mg/l)
Téng N = 45 (mg/l)

% Luu lugng nudce thai tinh toan

Luu luong trung binh ngay dém: Qy = 500 m*/ngay dém

Luu lugng trung binh gio:

Qw 500 m3
h
= = = 2
Luu lugng trung binh giay:
Quw 500 3

m
s — = = 5787 X 1073 (—
Qs 24 x 3600 24 x 3600 ( S )

Luu lugng tinh theo gid 16n nhat:
b = Qi X K" = 20,833 x 2,5 = 52,083(m?/h) = 0,014(%)
V6i K™ 12 hé sb vuot tai theo gio 16n nhit (K = 1,5 - 3,5). Chon K = 2,5

4.1. Song chin rac [7,8]
4.1.1. Muc dich

Nudc thai dan vao hé thong xir Iy nudce trudc hét phai qua song chan rac. Tai
day cac thanh phan rac co kich thudc 16n nhu: vai vun, vo d6 hop, 14 cay ... duogc giir
lai. Nho d6 tranh lam tac nghén va bao mon bom, duong ong hoic kénh dan. Pay 1a
budc quan trong nham dam bao an toan va diéu kién 1am viéc thuan lgi cho ca hé
théng xtr Iy nudc thai.
4.1.2. Tinh toan song chdn rac

Chon loai song chin c6 kich thuéc khe hd b = 16 mm

Tiét dién song chin hinh chit nhat ¢6 kich thuge: s x | = 8 x 50 mm

Chiéu sau 16p nudc & song chin rac 1y bang chiéu cao 16p nude cua cdng dan
nudce thai: chonh =0,1m

S6 khe ho:
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n= _ Qmax xk, = 0014 x 1,05 =~ 15(khe)
vs X b X hy 0,6 x0,016 x0,1
Trong do:
n: s6 khe ho

k, = 1,05 - hé s tinh dén mirc do can tré dong chay
s+ luu lwong gidy 16n nhat cua nudc thai
Ve tbe do nudc chay qua song chin réac (0,4-0,8 m/s); chon vs = 0,6 m/s
Chiéu rong ctia song chén rac:
B, =Sx (n—1)+ (bxn) = 0,008 x (15— 1) + (0,016 x 15) = 0,352(m)
Trong d6: S 1a chiéu day thanh song chan = 0,008m

Tén that &p lec qua song chin rac:

Trong do:
Vimax: VAN toc nuée thai trude song chin ung voi Qmax, Vmax=0,6m/s
k: hé sd tinh dén su tang ton that ap luc do rac bam, k=2+3. Chon k=3

& hé s6 ton that ap luc cuc b, dugc xac dinh theo cong thirc:
4/3 0,008

§=px (%) 0,016

Véi:  a: goc nghiéng dit song chan rac, chon a=60°

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

4/3
X sina = 2,42 X ( ) X sin 60 = 0,832

Suy ra:

(0,6)*

hs = 0,832 X m

x 3 = 0,046(m)

p=242  PB=1,83 PB=1,67 P=197 B=0,92

Chiéu dai phin mo rdng trude song chin rac:
_ By—By 0352-0,2
~ 2tang  2tan20

= 0,209(m)

Ly

Trong do:
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By: bé rong muong dan, chon B,=0,2m
®: goc nghiéng chd mé rong, thuong liy o = 20°
Chiéu dai phan mo rong sau song chin rc:
L, =05x%xL; =05x%0,209 =0,105(m)
Chiéu dai xdy dung muong dat song chin rac:
L=L, +L, +Ls=0,209+ 0,105 + 1,5 = 1,814(m)
Ls: chiéu dai phin muong dat song chén rac, Lg=1,5 m
Chiéu sau xay dung muong dit song chin rac:
H=h; +hg+h,, =0,1+ 0,046 + 0,5 = 0,646(m)

hyy: 1a chiéu cao bao vé, chon hy, = 0,5 m.

X
h
! /; h1

\\
L,=209 L=1500 L,=105
| 1 |
| | | |
-
o (V]
o Lo
N o
le Ilw
m m
\ _/_
@

Hinh 4.1. So db song chin rac thiét ké

4.2. Bé ling cat [1,5]
4.2.1. Muc dich

Bé ling cat ngang dugc thiét ké dé loai bo cac tap chét vo co khong hoa tan nhu
cét, soi, Xi va céc vat liéu ran khéac c6 van téc lang (hay trong lugng riéng) 16n hon cac
chat hitu co c¢6 thé phan huy trong nudc thai.

Bé lang cat ngang duoc thiét ké sao cho van téc chuyén dong ngang cia dong
chay 14 0,15 m/s < v < 0,3 m/s va thoi gian luu nuée trong bé 12 30s < t < 60s (Piéu
6.3.20 TCXD 51 — 84).

4.2.2. Tinh toan bé ling cat ngang

Dién tich mat thoang bé ling cat:

S

4
max

=1,1x = 0,636(m?
U, Pt XGozaz = 0636

)

F=KX
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Ty sb giita chiéu dai va chiéu cao phan cong tac:
E=1<><L=11>< 0.2
H U, 00242

Chiéu dai cua bé: L =9,09 x H = 9,09 x 0,25 = 2,27 (m)

Chiéu rong bé:

= 9,09

F_ 0,636
2,27

= 0,28(m)

Trong do:

H: chiéu cao cong tac cua bé ling cat ngang 0,25m - 1m. Chon H = 0,25
m. (Diéu 6.3.4 — TCXD 51-84)

Ug: do thd thuy luc cta hat cat (mm/s). Véi diéu kién bé lang cét giir lai
cac hat cat c6 duong kinh = 0,25 mm, ta c6 Uy = 24,2 mm/s (theo bang 4-1/trang 33,
“tinh todn thiét ké cdc céng trinh xir Iy nuwée thai” — TS. Trinh Xudn Lai, 2000)

K: hé sé kinh nghiém tinh dén anh huéng cta dong chay rdi cuc bo trong
bé, véi bé lang cat ngang K = 1,1. (theo bdang 24-20 TCXD 51-84)

V: van tdc chuyén dong ciia nudc trong bé lang cat ngang. Chon v = 0,2
m/s

Chiéu rong mang:

2
BXv BXv 1—K§)3/2

= X X
m X ,/2g Max (1—K

Trong d6: B=0,28 m,v=0,2m

b

m: hé sé luu luong cua ctra tran phu thude vao goc téi. Chon goc téi 6 = 45°,
cotgd = 1, chon m = 0,352 (Bdng 4 — 2, “tinh todn thiét ké cong trinh xir Iy nwée thai”,
Trinh Xudn Lai)

Qmin, Qmax: Itru Twong téi thiéu va téi da di qua bé lang cat, khi do tdc do nudc
chay qua bé 1a v khong dbi
~ Quin _ 20,833

Qmax 52,083

K 0,4

3
hin = 20,833 X 1 = 20,833("")
V6i: 1 12 hé sb an toan theo gio nho nht.

Vay:
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2
_0,28x0,2 y 0,28 X 0,2 y (1 — 0,43
0,352 x 2 X 9,81 0,014 1-0,4

Do chénh 1éch day:
; K—K¥* 0014 _ 04-04%3

)3/2 = 0,048(m)

AP = = X = x = 0,078
Bxv 1-KZ3 028x02° 1-04%° (m)
Luong cét trung binh sau mdi ngay dém la:
xq, 500x 0,15
w, = X do _ — 0,075(m®/ngaydém)

1000 1000
Trong d6: o = 0,15 m*/ngay dém 1a lwong cét trong 1000 m® nudc thai
Chiéu cao Iép cét trong bé ling cat ngang trong 1 ngay dém:
Lo Wext  0075x1
© LxBxn 227x0,28x1
Vi t = 1: ngay dém la chu ky xa cét

= 0,12(m)

n = 1: s6 don nguyén cong tac ciia bé lang cat
Chiéu cao xay dung cua bé lang cét ngang:
Hyq =H+h, +hy, = 0,25 + 0,1 + 0,1 = 0,45(m)
V&i Hp, = 0,1 m 14 chiéu cao bao vé.

2270

= 280

Hinh 4.2. Mit ciit va mit bing bé ling cat ngang
¢ Tinh todn sin phoi cat
Nhiém vu san phoi cat 1a 1am rao nudc trong hdn hop cat va nuéc cho dé dang
van chuyén cat di noi khac.
Chon: chiéu dai caa san phoi cat Ly = 3m

Chiéu cao cua san phoi cat H = 0,03m
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Thoi gian phoi cat = chu ky xa cat = 1 ngay dém
Thé tich cat W, = 0,075 m*/ngay dém
Chiéu rong cta san phoi cat:
oo W _ 0075
° txHxLg 1x0,03x3

= 0,833(m)

Vay dién tich cua san phan cat la: Ls X Bs = 3m x 0,833m.
4.3. Bé diéu hoa [4,8]
4.3.1. Muc dich
Luu lugng va chat luong nuéc thai tir cdng thu gom chay vé tram xir 1i nude
thai, dac biét d6i véi dong thai cdng nghiép va dong nudc mua thudng 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 xtr I 1am viéc on dinh va dat duoc gia tri kinh té.
C6 hai loai bé diéu hoa: bé diéu hoa luu lwgng va bé diéu hoa chét luong.
Muc dich xay dung bé diéu hoa:
- Giam bét su dao dong cua ham luwong cac chat ban trong nudc do qua trinh
san xuat thai ra khong déu.
- Tiét kiem hoa chat dé trung hoa nudc thai.
- Giir 6n dinh luu lwong nudce di vao cac cong trinh xir Iy tiép theo.
% Cdc théng s6 BOD, COD, SS sau bé diéu hoa dat:
BOD = 95% x 2000 = 1900 (mg/l)
COD = 95% x 3000 = 2850 (mg/l)
SS  =85% x 300 = 255 (mg/l)
4.3.2. Tinh toan bé diéu hoa
Chon thoi gian luu nuéc thai trong bé 1a 4 gio.
Thé tich bé diéu hoa:
Vi, = QB X t = 20,833 x 4 = 83,332(m?)
Thé tich thyc té cua bé didu hod: Vi, = 1,2 X Vi, = 1,2 X 83,332 = 100 (m®)
Chon bé hinh chir nhat, chiéu dai bé: L = 8m, chiéu rong bé: B = 5m
Chiéu cao bé:
g Van _ 83,332
LxB 8x5
Chiéu cao xay dung ciia bé diéu hoa: Hyg = H + Hy, = 2,083 + 0,5 = 2,583(m)

= 2,083(m)
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% Tinh toan hé théng cdp khi cho bé diéu hoa (bang khi nén): hé théng cip khi
trong bé diéu hoa tao su x40 tron hoan toan va tranh gdy mui hoi théi.

Luu luong khi can cung cip cho bé diéu hoa:

3
m
Quni = Van X qi = 83,332 X 0,015 X 60 = 75(T)

Trong do:

Quc toc do cép khi trong bé diéu hoa, g = 0,01 — 0,015 m*m?®.phut,
chon qu = 0,015 m¥mP.phut (theo Tinh todn thiét ké cdc cong trinh xir Iy nirde
thai — Trinh Xudn Lai).

Chon hé théng cap khi bang nhua PVC c6 duc 15, hé théng gdbm 16ng chinh, 4

ong nhanh véi chiéu dai moi 6ng 1a 8 m, dit cach nhau 1 m.

200

2083

8000

Hinh 4.3. Mit cit dirng bé diéu hoa

5000

1000

8000

Hinh 4.4. Mt ciit ngang bé diéu hoa
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DPuong kinh éng chinh dan khi vao bé diéu hoa:

d = Qe _ X 0,0515(m) = 51,5
émgehinh = |1 3600 X 10 x 3600 0212 (m) = 2L5(mm)

Trong do: Vg,e: van tdc khi trong 6ng, Véne = 10 - 15 m/s. Chon vg,, = 10 m/s.

Puong kinh 6ng nhanh dan khi vao bé diéu hoa:

d = TX g |_AXIBTS g im) = 25,8
bngnhinh = |7y X 3600 (Tx 10 X 3600 (m) = 258(mm)

Trong do: Qsye: luu lwgng khi trong mdi 6ng nhanh

Qkk 75 m3
Qong = = 7 = 18’75(T)

Puong kinh céc 16 phan phéi khi vao bé diéu hoa: dz = 2 — 5 mm. Chon djz =
3mm.

Van tdc khi qua 16 phan phéi khi: vig = 15 — 20 m/s. Chon vi3 = 15 m/s.

Luu lugng khi qua mdi 16 phan phdi khi:

& T X 0,003 m’
x 3600 = 15 X — X 3600 = 0,382(7)

dis = Vi3 X
S6 15 trén 1 6ng nhanh:

5 18,75
N = U6ng

= = g3 = 1908400)
Chon N =49 15.
S6 15 trén 1m chiéu dai 6ng nhanh:
n=N_ 612506
8 8

Chon n =6 16/m 6ng.
% Xdc dinh céng sudt théi khi
Ap luc cua khi nén:
_10,33+Hy 10,33 + 3,5
10,33 10,33

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

= 1,338(at)

thurc:
Hd = hd+ hc+ hf+ H
Trong do:
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hg: ton that 4p luc do ma sat doc theo chiéu dai dng dan (m)
h.. ton thit cuc bd cua dng phan phdi khi
hg+ h.<0,4 m, chon hy+h.=0,4m
hy: ton that qua hé théng phan phdi khi
hs <0,5m, chon hf=0,5m
H: d6 ngap sdu ciia 6ng phan phdi khi, 1y bang chiéu cao hitu ich cta bé
diéu hoa
H=26m
Vay: H4=0,4+05+26=35m
Cong suat may nén khi duoc tinh theo cong thirc:
N = 34400 X (P%2° — 1) X Qs 34400 x (1,338%29 — 1) x 75

102 x 1 - 102 x 80 x 3600 = 0774(kw/h)
Trong do:
Quni: Iuu lwong khi cung cép cho bé, Quy, = 75 m/h
n: hiéu suit may nén khi, chon n = 80%
< Tinh bom d@é bom nwoc thii
Cong suat cua bom duoc tinh theo cong thic:
N — QxXxpxgxH _ 20,833 x 1000 x 9,81 x 8 = 0,57(Kw)

1000 X n 1000 x 0,8 X 3600
Vai:
Q : luu lugng nuéc thai, m¥/s.
H : chiéu cao cot ap toan phan, H = 8 mH,0.
p: khéi lwong riéng cua nudc, kg/m?®,
n: hiéu suat bom, %. Chon n = 80%.
Cong suat thuc té cia may bom:
Ng=1,2x N =1,2x0,57 = 0,7 (kW)
Chon 2 bom cong suét 0,7 kW, 1 bom hoat dong va 1 bom du phong.
4.4. Bé lang 1 [4,8]
4.4.1. Muc dich
Loai bo cac tap chat lo lirng con lai trong nudc thai qua bé diéu hoa. O dy céac
chat lo lirng ¢ ty trong 16n hon ty trong cua nudc s& lang xudng ddy. Ham luong chat

lo lirng sau khi qua bé ling dot 1 can dat <150 mg/1.
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Biang 4.1.Cac thong s6 co ban thiét ké cho bé ling do't I

Théng s6 Gia tri

Khoing dao dong Dac trung

Thoi gian luu nudce, gid 15-25 2,0

Tai trong bé mit, m*/m%ngay

= Luu luong trung binh 31-50 40

* Luu lugng cao diém
81-122 89
Tai trong méang thu, m*m.ngay 124 - 490 248

Ong trung tam

. DuQng kinh 15 - 20%D
=  Chiéu cao

55 — 65%H
Chiéu sau H cta bé lang, m 3-48 4,2
Puong kinh D ciia bé lang, m 3-60 12 - 45
Do ddc day bé, mm/m 62 - 167 83
Téc d6 thanh gat bun, vong/phit 0,02 -0,05 0,03

[Nguon: Tinh todn thiét ké cdc cong trinh xit Iy nwée thai — Trinh Xudn Lai]

% Cdc théng sé sau khi ra khéi bé ldng 1 phdi dat:

BOD = 80% x 1900 = 1520 (mg/l)

COD =80% x 2850 = 2280 (mg/l)

SS =55% x 255 =140,25 (mg/l)
4.4.2. Tinh toan bé ling 1

Chon bé lang 1 dang tron, nudc thai di vao tir 6ng trung tim, thu nudc theo chu
Vi bé.

Thé tich tong cong cua bé lang 1 duoc xac dinh theo cong suat:

W=0Qh_, xt=52083x2=104,17(m?3)
Trong d6: t 12 thoi gian luu nude trong bé lang, (t = 1,5 — 2,5h). Chon t = 2 h.

Dién tich b& mat can thi€t cia bé lang:
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500
= Ugo =0 - 12,5(m?)
Trong do:
Q: lvu lwong nuée thai (m*/ngd)
Uo: tai trong bé mit, chon Uy = 40 (m*/m?.ngay)

Puong kinh bé lang:

4 X F 4x12,5
D= = = 4(m)
T TU

Puong kinh éng trung tam:

d=20% XD =20% x4 = 0,8(m)

Chon: chiéu sau hiru ich cta bé ling H = 3 m

Chiéu cao 16p bun lang h, = 0,7 m

Chiéu cao 16p trung hoa hy, = 0,3 m

Chiéu cao bao vé hy, = 0,5 m
Vay chiéu cao téng cong ciia bé ling dot 1 1a:
He=H+hy,+ hy, +h,y,=3+0,7+0,3+0,5=4,5(m)
Chiéu cao 6ng trung tim:

h=60% XH =60% X 3 =1,8(m)
% Kiém tra lai thoi gian lwu nwéc cia bé lang

Thé tich bé lang:

g1 g1
W= 7% (D2 —d?*) xH = yie (4% — 0,8%) x 3 = 36,17(m3)

Thoi gian luu nudc:

t=— 36,17 x 24 1,74(h) € (1,5 - 2,5h)— thda ma
= = = - -
) 00 ,74(h) € (1, ,5h) 0a man

Tai trong bé mat:
Q 500

_ _ — 3 /2 1o
UO_nxD_nx4_39’8(m /m*.ngay)

3

U0=31—50< >—>tho’améin

m2.ngay
% Tinh todn lwong bun sinh ra

Gia st hiéu suét xir ly can lo ling dat 45% 6 tai trong 40 m*/m?.ngay
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Luong bun tuoi sinh ra mdi ngay

1kg kgSS
=57,4(—
1000g ngay

Gia suir bun tuoi cua nudc thai nha may bia ¢6 ham lugng can 5% (tc 1a c6 do

am 95%). Ti s6 VSS : SS = 0,8 va khdi luong riéng bun tuoi 1a 1,053kg/1.

M, = 255gSS/m3 x 500m?3/ngay x 0,45 X )

Viy luu luong bun twoi can phai xt 1y 1a

_ 57,4kg/ngay 1090 I 1,09¢ m3
%7 0,05 x 1,053kg/1 (ngay) ~ " “‘ngay

)

Luong bun tuoi ¢6 kha nang phan huy sinh hoc
kgVSS
ngay
% Tinh bom bun dén bé nén biin: bom 10 phut/ngay
_QuixpxgxH 1453x1053x9,81x10
1000 X n 1000 x 0,8 x 10 x 60

Mti(VSS) = 0,8 X 57,4 == 4‘5,92(

)

N = 0,313 (Kw)

Trong do:
Quoi: lru lwgng bun bom dén bé nén bun, m®/s
H: chiéu cao cot ap toan phan, H = 10 mH,0
p: khéi lwong riéng cua bun, p = 1053 kg/m®.
g: gia téc trong truong, g ~ 9,81m/s’
n: hiéu suat cia bom, n = 73% — 90%. Chon 1 = 80%
Cong suit thuc té cia may bom:
Ng=1,2xN=1,2x0,313=0,3756 (kw)
Chon 1 bom cong suét 0,3756 kw dé bom bun dén bé nén bun.
< Tinh bom tir bé ling | sang bé UASB
Cong suit cua bom duoc tinh theo cdng thic:

o Qb xpxgxH_ 20833 x1000x 9,81 x 8
T 1000x7m 1000 X 0,8 X 3600

= 0,57 (kw)

Trong do:
Q: luu lwong nude thai, m*/s
H: chiéu cao c¢ot ap toan phan, H = 8 mH,0
p: khéi luong riéng caa nuée, p = 1000 kg/m®
g: gia toc trong trudng, g ~ 9,81 m/s*
n: hiéu suat cia bom, n = 0,73 —0.9. Chon 1 =0,8
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Cong suit thyc té cia may bom:
N¢=12xN=1,2x0,57 =0,68 (kW)
Chon 2 bom céng suét 0,68 kw, 1 bom hoat dong va 1 bom dy phong.

4000
“
500
: [
K ': MANG TRAN RANG CUA

NG DAN WIC THAI VA0 9 114/ éNG TRUNG ThM
o=800

1T

4300

THANH GAT BUN

Hinh 4.5. Mit cit bé ling 1

4000

Hinh 4.6. Mit bing bé ling 1

¢ Tinh toan mang thu
Mang thu nude dit & vong tron, c6 dudng kinh bang 0,8 duong kinh bé:
D,=08xD=0,8x4=232(m)

Chiéu dai mang thu nudc:
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Ly, =T XDy, =1 x 3,2 =10(m)

Chiéu cao mang: Hy, = 0,5 m.

Méng bé tong cét thép day 100 mm, c6 lip thém mang ring cua thép tim khdng
gi ¢6 dang chit V, gc 90°.
4.5.Bé UASB [4,9]
4.5.1. Muc dich

Bé UASB c¢6 nhiém vy lam giam dédng ké COD, BOD trong nudc thai bang
cach sir dung 16p can lo lirng (cd chta rat nhiéu vi sinh vat yém khi) trong dich I&n
men nho hé thdng nude thai chay tir phia dudi 1én. Pong thoi tao thuan loi cho qué

trinh xir Iy hiéu khi trong bé aeroten & giai doan sau.

Khi sinh hoc
i Mang thu nuwéc
f=,_

Thiét bi tach pha
\\\ /’\\ ,//
N /
N\ ’ .. _.»/

TAm huéng dong

,

= Lop bun ky khil S0t

Phan phdi nuéc thai vao

Hinh 4.7. So db ciu tao bé UASB
% Chi tiéu diu vao ¢ bé UASB
- BOD = 1520 (mg/l)
- COD =2280 (mg/l)
- SS=140,25 (mg/l)
4.5.2. Tinh todn bé UASB
Chon hiéu qua xir 1y ciia bé UASB 1a 75%. Ta c6 tai lwong COD can xir ly
trong mot ngay la:
QX CODyyx75 500x2280x75 1 kgCOD
100 100 1000

Tai trong khtr COD cua bé:
L =410 (kgCOD/m®.ngd), chon L = 10 (kgCOD/m°.ngd)
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(Bang 12-1/trang 195, theo gido trinh Tinh todn thiét ké cdc cong trinh xir Iy
nudc thai — NXB Xay Dung — TS. Trinh Xudn Lai)
Thé tich phan xir ly ky khi Ia:
G 855

— T 3
V—L 10 85,5(m?)

Chon tdc d nuée di 1én trong bé 1a v, = 0,9 m/h (tiéu chudn la: 0,6 — 0,9 m/h,
theo gido trinh Tinh todn thiét ké cdc cong trinh xir 1y nwée thai — NXB Xdy Dung —
TS. Trinh Xudn Lai)

Dién tich cua bé la:

Feo v = 29 53 148(m?
= ixv.  2ax09  218mY)
Chiéu cao phan xu ly ky khi la:
Vv 85,5
1T ET 23048 - 7™

Tong chiéu cao cua bé la:
H=H;+H,+H;=37+15+05=5,7(m)
Trong do:
H,: chiéu cao phan xtr ly ki khi
H,: chiéu cao ving ling. Dé dam bao khong gian an toan cho bun ling
xubng phia dudi thi chiéu cao ving ling phai 16n hon 1m. Chon H, = 1,5m.
Hs: chiéu cao du trit, chon Hz = 0,5m.
Vay kich thude xdy dung cta bé 1a:
Chon bé hinh chit nhat: | xb =6 x 4
Thé tich thuc cta bé:
Vi=aXaXH=6x4x5,7=136,8(m?)
Véi: chiéu cao ling: Hyzpe > 1m, chon Hizpe =1,5m

Thoi gian luu nudce trong bé:

t= x 24
Q

Trong d6 : V = H X F = (3,7 +1,5) x 24 = 124,8(m°)
Q =500 m*/ngd
Vay:
Vv 124,8

t=—x24=
Q 500

x 24 ~ 6(h)
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(phu hop tiéu chuén 1a tir 5 — 8h)
* Tinh chi tiét bé UASB
= Tinh ngin ling:

Trong bé UASB, bé tri cac tim chin khi va cac tim huéng dong. Chia lam 2
ngan ling trong bé UASB.

Nudc thai khi di vao ngan ling s& dwoc tach khi bang cac tim tach khi dat
nghiéng so véi phuong ngang 1 goc 45°:60°. Chon géc nghiéng giira tim chan khi véi
phuong ngang 1a 55°.

Tong chiéu cao cua toan bd ngin lang Hysng (KE ca chiéu cao ving lang) va
chiéu cao dy trir chiém trén 30% tong chiéu cao bé.

Ta co:

Hléng + Hj
1

4
Suy ra: Hy,, + H; = Tg55° x 1/4 = Tg55° X 6/4 = 2,14(m)

Tg55° =

Vay chiéu cao phan lang : Hyy,e = 2,14 — 0,5 = 1,64(m)
Kiém tra lai:

(Hléng + H3) 2,14
——— X 100% =
Hys & 5,7

X 100% = 37,54% > 30%

Vay chiéu cao xac dinh dugc 1a thich hop.

Thoi gian luu nude trong ngan lang:

1><1><b><H15rlg

Vling 2
tlﬁnng/szll-: Q/Z X 24
%x 6xX4x1,64
tléng = 500/2 X 24 = 1,89(h) > 1(]7,)

(tiéu chudn tiing = 1h theo gido trinh Tinh todn thiét ké cdc cong trinh xir Iy
nuoc thai — NXB Xdy Dung — TS. Trinh Xudn Lai)
= Tinh toan tdm chan khi:
Chon khe ho giira cac tAm chén khi va gitra tim chén khi véi tAm hudng dong 1a
nhu nhau.
Téng dién tich giita cac khe ho nay chiém 15 — 20% tong dién tich bé. Chon
Skne = 0,18 Sy
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timchin?2
oy,

YA
=
1 iy
" o
e

=
-
\55°
=
tdimchin 1 e

Hinh 4.8. TAm chiin khi va huwéng dong bé UASB
Trong 2 ngan c6 8 khe hé, dién tich ctia mdi khe:
_0,18x Sy, 0,18x24

Skhe = 3 = 3 = 0,54(m2)

Bé rong cua khe hé:

0,54
- 0,135(m) = 135(mm)

=
o
5
o
I
o
Il

- T4m chéan 1:
Chiéu dai: I, = b = 4000 (mm)
Chiéu rong: chon b; = 1000 (mm)
Chiéu cao: y; = by x sin 55° = 1000 x sin 55° = 819 (mm)
- Tam chin 2:
Chiéu dai: I, = b = 4000 (mm)
Chiéu rong: b, = X1 + X,
hy = fine X Sin (90° — 55°) = 135 x sin 35° = 77 (mm)
X; =400 (mm)
Hisng — (hy +y1) 1640 — (77 + 819)
sin559 sin559

b, = 400 + 744 = 1144 (mm)

X, = = 744 (mm)

= Tinh toan tim hudng dong:
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55

Hinh 4.9. TAm hwéng dong bé UASB
Khoang cach tir dinh tam giac ctiia tim huéng dong dén tdm chan 1:

I'khe 135

1= cos (90° — 559) = c0s350 165(mm)
a1 = Ie X €0s 55° = 135 x cos 55° = 77 (mm)
a,=1-a; =165 - 77 =88 (mm)
h = ree X sin 55° = 135 x sin 55° = 111 (mm)
tg —£—£—>6=52°
a, 88

@ =180°—-2x0 =180°—-2x%x52°=76°
Poan nho ra ciia tim hudng dong nam bén dudi khe ho tir 100 — 200 mm. Chon
moi bén nho ra 150 mm.

Chiéu rong tim hudng dong:
D=2xI)+(2x150) = (2 x 165) + (2 x 150) = 630 (mm)
Chiéu dai tim hudng dong:

_D/2 630/2

sin55%  sin55°
= Tinh hé thong phan phdi nuéc:

Dbi véi bé UASB c6 tai trong chat ban hitu co L > 4 kgCOD/m®.ngd thi tir 2m?

= 385(mm)

dién tich bé tro 18n s& duoc b tri mot vi tri phan phéi nudc.
Chon 2,5m? cho mét vi tri phan phéi nuéc.

SO vi tri phan phoi nudc:

_ L2 g
"T25T 25
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Chon n =10 vi tri.

Nudre thai ddn vao bé UASB qua 3 dng nhanh, chon van tdc dong chay qua 6ng
nhanh 1a 1 m/s (theo gido trinh Tinh todn thiét ké cdc céng trinh xir Iy nuede thai — NXB
Xdy Dung — TS. Trinh Xudn Lai).

Puong kinh 6ng chinh:
D 4xQ B 4 x 500 — 0086 86
= |Z4x3600 xixv (24X 3600 xmx 1 086(m) = 86(mm)
Chon dudng kinh dng chinh D = 90 mm, lam bang nhya PVC.
Puong kinh dng nhanh:
d= 4xQ B 4 x 500 — 0.0496
= |ZAx3600xnxvx3  (24x3600 xmx1x3  0r6(m)

= 49,6(mm)
Chon duong kinh dng nhanh d = 50 mm.
Chon 16 phan phéi nuée c¢6 duong kinh 16 djz = 10 mm, van téc nuée qua 16 1a
0,8 m/s
Luu luong nude qua mot 16:

m x dZ X 0,012 m?
7 = 08X3600x ————=0226(-)

* Tinh mang thu nudc:

q=vVvX

Bé tri mang thu nudc két hop véi mang riang cua dat & thm bé va doc theo chiéu
rong bé. Mang thu nuée duoc tao d6 doc dé dan nudce thai vé cudi bé roi theo dng dan
theo co ché ty chay, chay sang ho lam thoang.

Mang thu nudc tiét dién hinh chir nhat: d x r véid = 2r

Do ddc mang: i = 1/200

Luu lwgng vao mang: Qe = Q =500 m3/ngd.

Ta co:
Quang = @ X CX VR X i
Trong do:
w=dXr
A=d+2Xr
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R = w dxr T
A d+2xr 2
C= E x R1/6
n
_, p16/6 — Qméang X 1 _ 500 x 0,014
2/3 i1/2
2x (0,523 X112 54 43600 x 2 x (0,5)%/3 x (%)1/2
- r=0,072(m) = 72(mm)
Chon kich thuéc mang:  r=380 mm
d =160 mm
= Tinh thanh rdng cua
Chiéu cao ring cua : 60 mm

Dai doan véat dinh rang cua: 40 mm

Chiéu cao ca thanh :260 mm
Khe dich chuyén:
Cach nhau : 450 mm
Bé rong khe : 12 mm
Chiéu cao : 150 mm
il
l{ r,”/ﬁ\\\/"ﬁ ﬁ\\’/’/,,rﬁ\\’/'ﬁ\ /'/ﬁ\\\ /'/ﬁ\ o o a o o /’,,rﬁ\\\/,W T\\\v//,/ﬁ\\ ‘\
Bl [ i
0 450 450 0

Hinh 4.10. Thanh riing cwa bé UASB

Tinh luong bun va luwong khi sinh ra

Luong bun nudi cdy ban diu vao bé (TS = 5%)

1tan
X
1000kg

_ CggxV 30 x85,5

TS 0.05 = 51,3(tan)

b

Trong do6:

va cong

Cs: ham lwong bun trong bé, Ce = 30 kg/m® (theo “Xur 1y murdc thai do thi
nghiép” - L&m Minh Triét).
V: thé tich phan xir Iy ki khi, m®
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TS: ham lwgng chat ran trong bun nudi cay ban dau.
COD cua nudc thai sau khi xt 1i ky khi:
m
COD,, = (1 — E¢op) X COD,,, = (1 —0,7) X 2280 = 684(Tg)
Chon hiéu qua xir Iy COD sau khi qua bé UASB 1a 70%. (theo bang 1-11/trang
29, Xir Iy nude thai dé thi va céng nghiép, Lam Minh Triét).
BOD, cua nudc thai sau khi xur ly Ky khi:
mg
BOD,, = (1 — Egop) X BOD,;, = (1 —0,65) x 1520 = 532(T)
Chon hiéu qua xir Iy BOD sau khi qua bé UASB 1a 65%. (theo bang 1-11/trang
29, Xir Iy nude thai dé thi va céng nghiép, Lam Minh Triér).
SS cua nudce thai sau xir 1y ki khi:
m
SS = (1 — Egg) X SSysp = (1 — 0,4) X 140 = 84(Tg)
Chon hiéu qua xir Iy SS sau khi qua bé UASB 1a 40%.
Luong sinh khéi hinh thanh mai ngay:
P _YX[(S, = S) xQ]

T 1+kgX0,
_ 0,04 x [(2280 — 684) x 500] y 1kg  _ _ KgVSS
X 1+ (0,05 x 90) 1000g ( ngéy)

Trong do:
Y: hé sb san luong sinh té bao, Y = 0,04 g VSS/g COD
0. : thoi gian Iuu bun (35 — 100 ngay), chon 6, = 90 ngay
Q : leu lwong trung binh ngay, Q = 500 m*/ngaydém
So. S: lwong COD dau vao va dau ra cta bé, mg/l
Kg : hé sb phan huy noi bao, Ky = 0.05 ngay™
Thé tich khi métan sinh ra mdi ngay:
Ver, = 159 X [(So — S) X Qp — 1,42P,]

1kg
1000g

Ven, = 350,84 X | (2280 — 684) X 500 X — 1,42 x 5,8] = 277080(

ngéy)
m3
= 277,08(

ngéy)

Trong do:
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Ve, : thé tich khi métan sinh ra & dkte (t=0°C, p = 1 atm)
Q: luu lwong vao bé ky khi, m*/ngay
P, sinh khéi té bao sinh ra mdi ngay, kgVSS/ngay
350,84: hé s6 chuyén ddi ly thuyét lugng khi métan san sinh tir 1 kg BOD,
chuyén hoan toan thanh khi métan va CO,, lit CH , /kgBOD,_
Luong bun bom ra mdi ngay:

P, 5,8 m3

= = = 0,26(—
Qw 0,75 x Css 0,75 % 30 (ngay)
Luong chat ran tir bun du:
kgSS
Mes = Qu X Css = 026 X 30 = 7.8(25)
| |
ﬂ T 7]
200 — B— — ==/ | e
1640 \ \
WL 135-Y, N¥ss
Alezo /)
370p)
O - ‘ T ]
e g set—6000—

Hinh 4.11. M3t ciit bé UASB
4.6. Bé Aeroten [4,9]
4.6.1. Muc dich
Nudc thai sau khi xtr Iy & bé UASB duoc din tiép dén bé Aeroten. Tai day, cac

chat hitu co chua dugc phan hity hoan toan nho qué trinh phan hay ki khi tiép tuc duoc
c4c vi sinh vat trong bé Aeroten phan hay hiéu khi.

% CAc sé liéu tinh toan bé Aeroten:

- Luu luong trung binh cta nuéc thai trong mot ngay dém: Q = 500m®/ngd

- BODs dau vao = 532 mgl/l

- COD dau vao = 684 mg/I

- SS dau vao = 84 mg/I
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- Lugng bun hoat tinh trong nudc thai dau ¢ ddu vao bé X, =0
Gia sir theo két qua thuc nghiém ta tim duoc cac thdng sé dong hoc sau:
_ Y =0,46mgVSS/mgBODs; k4 = 0.06ngay™
- Nong do bun hoat tinh tuan hoan (tinh theo chat rin lo limg) X, = 10000 mg/I
C6 thé ap dung cac diéu kién sau dé tinh toan qué trinh ban hoat tinh xao tron
hoan toan:
- Tisb MLVSS/MLSS = 0,85
- Ham luong bun hoat tinh trong bé aeroten MLVSS = 3500mg/I
- Thoi gian luu bun trung binh 6, = 8 ngay
- Nudc thai sau lang dat tiéu chuan loai B, BODs ¢ dau ra 50mg/I.
- Gia st hiéu qua xtr ly SS & bé Aeroten 14 60%, vay SS & dau ra la: 84 x 40% =
33,6 (mg/l), trong d6 65% cin dé phan hay sinh hoc.
- Tisb BODs/BOD, = 0,67
- Ham lwong bun hoat tinh ling xuéng day bé ling c6 ham luong chét ran 0,8%
va khoi lugng riéng 1a 1,008kg/L;
- Hiéu suét chuyén hda oxi cua thiét bi khuéch tan 1a 8%, hé s6 an toan 1a 1,5;
- Oxi chiém 21% trong luong thé tich khéng khi va khdi lugng riéng khéng khi la
1,2kg/m?
- Do tro ctia cin hitu co lo lang ra khoi bé ling 14 0,3 (70% 1a cin bay hoi)
- Loai va chirc ning ctia bé: bé aeroten khuay tron hoan toan
- Nudc thi diéu chinh sao cho: BOD :N:P=100:5:1
(theo trang 511 — gido trinh “Xur Iy nuoc thai dé thi va cbng nghiép — tinh toén
thiét ké céng trinh” - Lam Minh Triét , Nguyén Phuwéc Dan, Nguyén Thanh Hung)
4.6.2. Xdc dinh kich thwéc bé Aeroten
Xéc dinh BODs hoa tan trong nudéc thai dau ra tinh theo cong thirc:
BODs & dau ra = BODs hoa tan di ra tir bé aeroten + BODs chira trong cin lo
ling ¢ dau ra.
Luong cin c6 thé phan huy sinh hoc: 0,65 x 33,6 = 21,84 (mg/l)
Luong oxi can cung cip dé oxi hod hét luong can ndy duoc tinh dwa vao

phuong trinh phan ung:

Sinh vién: Pham Thi Nguyét — MT1202 54



Khéa ludn tét nghiép Nganh Ky thudt Moi truong

CsH;O,N + 50, —» 5CO; + 2H,0 + NHj3 + nang luong
113mg 160mg
1mg 1,42mg
(lwong oxi cung cip nay chinh 1a BODy,, chuyén déi tir BOD,y >
BODs)
Viy BOD hoan toan cua chit ran c6 kha ning phan huy sinh hoc ¢ dau ra la:
21,84 x 1,42 (mg O, tiéu thu/mg té bao bi oxi hoa) = 31 (mg/l)
BODs cua cin lo lirng cua nudéc thai sau ling II:
BOD; = BOD, x 0,68 = 31 x 0,68 = 21,08 (mg/l)
BODs hoa tan cua nuéc thai sau ling I1:
50=S+ 21,08
Suy ra: S = 28,92 (mg/l)
Hiéu qua xu li tinh theo BODs hoa tan:
E, = S0 73 100 = 22272892 100 ~ 959%
S, 532
Véi Sg 1a ham lwgng BODs & dau vao bé aeroten.

Hiéu qua xu I BODs tong cong:
532 - 50
E=— "~
532
Thé tich bé aeroten tinh theo cong thirc sau:
0. XQXYX(5,—9)
XX (1+Kkgx0)

X 100 = 90%

Trong do:

6. : thoi gian Iuu bun, chon 6,= 8 ngay

Q : luu lugng trung binh ngay, Q = 500m*/ngay

Y : hé s san lwong bun, Y = 0,46 mgVSS/mg BODs

So: ham lugng BODs dan vao aeroten, Sy = 532 mg/I

S: ham luong BODs hoa tan cua nudc thai dan ra khoi aeroten,
S =28,92 my/l.

X : ndéng d6 chit lo lirng d& bay hoi trong hdn hop bun hoat tinh,
X =3500 mg/l.

ky: hé s& phan huy noi bao, chon kq = 0,06 ngay™.
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_ 8x500 x 0,46 x (532 — 28,92)
B 3500 x (1 + 0,06 x 8)

Thoi gian luu nudc trong bé 1a:

= 179(m3)

0= v = b = 0,358(ngay) = 8,6(h)
Q 500

Bang 4.2. Cic kich thwéc dién hinh ciia Aeroten xdo tron hoan toan

Théng s6 Gia tri
Chiéu cao hitu ich (M) 3,0-456
Chiéu cao bao vé (m) 0,3-0,6
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 cua bé 1a h, = 4m, chiéu cao bao vé 1a hy, = 0,5m. Vay
chiéu cao téng cong cua bé la:
He=4+05=45(m)
Chon chiéu rong ciabé laB =5m
Vay chiéu dai cua bé:
L= \'% _ 179

BxH, 5x45

Viy kich thudc bé aeroten duoc xac dinh: L x B x H = 7,96m x 5m x 4,5m

= 7,96(m)
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4.6.3. Tinh todn lwong bin dw thii bé méi ngay, lwu lwong bin tuin hodin

Q X, Q+ Q o

|

Hinh 4.12. So @6 1am viéc bé Aeroten
Gia str bun du duwgc xa bo (dan dén bé nén bun) tir duong dng dan bun tuan
hoan va ham lugng chat ran lo ling dé bay hoi (MLVSS) trong bun ¢ dau ra chiém
80% ham luong chat ran lo lang (MLSS). Khi d6 luu luong bun du thai bo duoc tinh
dua vao cong thuc:
o, = VXX
Quw XX, + Q. X X,

Trong do:

V : thé tich aeroten, V = 179 m®

X : nong d6 MLVSS trong hdn hop bun hoat tinh ¢ bé aeroten,
X =3500mg/l.

Quw: Iuu lugng bun thai, m?®.

X;: néng do MLVSS c6 trong bun hoat tinh tuan hoan

X,= 0,85 x 10000 = 8500 (mg/l)

X.=33,6 x0,7=23,52 (mg/l)
(0,7 1a ty 1¢ luong cin bay hoi trong tong sd cin hitu co, can khong tro)

Q.: luu lugng nudc thai ra khoi bé ling 11, Q. = Q = 500m*/ngay
Tir @6 tinh duoc:

_ (VXX)— (0, %X Q. XX,)
i 0c X X,
_ (179 % 3500) — (8 x 500 x 23,52)
W 8 X 8500

s Tinh hé so tuan hoan o

= 7,83(m?3/ngay)
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Tir phuong trinh can bang vat chit viét cho bé ling IT (xem nhu luong chat hiru
co bay hoi & dau ra cia hé thong 1a khong dang ké), ta co:
Xx(Q+ Q) =X.xXQ, +X,XQyu
— Luu luong ban tuan hoan:

_XxQ-X.xQ, 3500x500-8500x783 337 m3
T X, —X B 8500 — 3500 B (ngd)
Vay, ta co:
Q. 337
=—=—=10,67
Q 500

(Céng thike 6-5/trang 93 — Tinh todn thiét ké cdc céng tinh xir Iy mede thai —
TS.Trinh Xudn Lai)
% Kiém tra ty s6 F/M va tdi trong hitu co
Ty s6 FIM (ty s6 khéi luong chat nén / khdi lugng bun hoat tinh) xac dinh theo
cong thuc sau:
E _ So _ 532 — 0,42( mgBOD4
M Xx6 3500x0,358 mgbun.ngay
Tai trong thé tich:

[ _SeXQ o 532x500 . . 1’49(kgBOD\5)
\% 179 m3. ngay
Ca hai gi4 tri nay déu nam trong gia tri cho phép ddi véi aeroten xao tron hoan
toan:
F/IM=0,2-0,6
Lgop=0,8-1,9

4.6.4. Xdc dinh lwong khong khi cdn thiét cung cip cho Aeroten
Ta 6 hé s6 tao bun tir viéc khir BODs;

Y 046
1+Kyx6, 1+0,06x8

Luong sinh khéi gia ting mdi ngay tinh theo MLVSS:
Py = Yops X Q X (BODy3, — BOD,,)

mg
Yobs = = 0,311(T)

P, = 0,311 x 500 x (532 — 28,92) X

1000 78,229 (kgVSS/ngay)

Lwong oxi can thiét trong diéu kién tiéu chuan:
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oc, = XX B3 op (200X (32-2892) 15 78229
" 1000 x f X 1000 x 0,67 ’ ’
kg0
— 264,35(-22)
ngay

Voi:

OCy: lugng oxi can thiét theo tiéu chuén cua phan ting & 20°C

f: hé sb chuyén d6i tir BODs sang COD hay BOD,, va f = BODs/COD
thuong tir 0,65 — 0,68. Chon f = 0,67.

1,42: hé sb chuyén dbi tir té bao sang COD

P,: Luong sinh khéi gia ting mdi ngay tinh theo MLVSS

Q : luu lugng nuéc thai , Q = 500m®/ngay.

S,: BODs cua nudc thai dau vao, mg/l

S : BODs cuia nuéc thai dau ra, mg/I
Luong oxi can thiét trong diéu kién thuc té:

Cs 26435 x 228 _ 3597(8%
C,—C. 7 9,08—-1,8 7 Caay’

0C, = 0C, X 5
ngay

Trong do:
C,: ndng do bdo hoa cua oxi trong nudc ¢ nhiét do 1am viéc, chon Cs =
9,08mg/I
C.: nong do oxi can duy tri cong trinh. Poi véi nudc thai CL = 1,5 - 2
mg/l, chon C_ = 1,8mg/I.
Trong khong khi oxi chiém 21% thé tich, gia sir rang trong luong riéng cua
khong khi 1 1,2kg/m?. Vay lwong khong khi 1y thuyét cho qua trinh 1a:

= Mo, 3297 _ 50535
- 021x1,2 0252 ’ (ngay

Qi )

Gia str hiéu qua van chuyén oxi caa thiét bi thoi khi 1a 8%, hé sb an toan khi sir
dung trong thiét ké 1a 1,5. Vay luong khi theo yéu cau la:

130833 x 15
Qrk = 0.08

3

m?3 m
=24531,2 (— | = 0,28(—)
ngay S

4.6.5. Chon kiéu va tinh todn thiét bi cung cdp khi, dwong ong din khi
Dé cung cap du lwong oxi can thiét cho qua trinh xur 1i, thudng ding may khuay

tron co khi bé mat dé tao ra mang nuéde, tia nudc, giot nudce tiép xic véi khong khi dé
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ldy oxi hodc ding hé théng may thdi khi, dng dan va thiét bi phan phdi khi vao bé
aeroten dé iy oxi.

Ong dan khéng khi: Dé dan khong khi cé thé chon ng thép khong ri, dng nhua
gia cuong bang soi thuy tinh, 6ng PE hoic éng nhua chiu duoc sy thay d6i cia nhiét
d6. Toc do chuyén dong caa khong khi qua dng dan va qua hé théng phan phéi tir 10 —
15m/s, qua 16 phan phdi tir 15 — 20m/s.

% Tinh todn hé thong phan phoi khi
Chon dia phan phdi khi dang dia xdp duong kinh 170mm, dién tich bé mit F =
0,02m’,

Luu luwong riéng phan phdi khi cia dia thoi khi @ = 150 — 200 I/phut, chon Q=
200 I/phit.

Luong dia thoi khi trong bé aeroten:

_ 10°XxQuq _ 10°x24531,2
T 24Xx60XQ  24X60x200

Dé thuan loi cho viéc bo tri ta chon sé dia thoi khi 1a 90 dia.

85(dia)

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

Luu luong khi cap cho 1m® nuéc thai:

3
C= ng - 24;0301’2 - 49,1(%)
Luu lugng khong khi can dé khir 1kg BODs:
BODs Qxx 24531,2
Qe Q% (S, —S) x 1073 500 x (532 — 28,92) x 10-3
— 97,52 (m3khi/kgBOD)

Trong d6:  Q: luu lugng nuéc thai, m*/ngay
Quc: thé tich khong khi, m*/ngay
S,: BODs trong nudc thai dau vao, mgl/l
S: BODs trong nudc thai dau ra, mg/l.
< Ap luc va cdng sudt ciia hg thang nén khi
Khi duoc phan phéi vao bé bang cac 6ng khoan 16 dit doc theo cac hanh lang
vay toc @6 khi ra cac 16 tir 5— 10 m/s.
Ap lyc can thiét cho hé théng khi nén duoc xac dinh theo cong thic:
He=hg+h,+hi+H=04+05+35=4,4(m)
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Trong do:
hg, he: t6n that ap luc doc theo chiéu dai dng va tén that cuc bo tai cac
diém ubn, khic quanh. Téng tén thit hy va h, khong vuot qué
0,4m.
hi  :t6n that qua cac dia phan phdi, gié tri nay khong vuot qua 0,5m.
H  :chiéu cao hitu ich cua bé aeroten, H = 3,5m.
Ap lyc khong khi 1a:
1033 +H, 10,33 +4,4
10,33 10,33
Cong suat may nén khi duoc tinh theo cdng thirc:
| _ 34400 X (P — 1) X Quc _ 34400 X (1,43°% — 1) X 0,56
102 x 1 102 x 0,8

= 1,43(at)

= 25,8(kw)

Trong do: q 1a luu lugng khong khi, m*/s. Chon hé s an toan khi sir dung thiét

ké trong thuc t& 12 2: Q= 2 X 0,28 = 0,56 (m?/s).
n: hiéu suat cua may nén khi,,=0,7 - 0,9, chon »=0,8.

Chon hai may nén khi dé cung cap khi, 1,may cong tac, 1 may du phong, cong
suat mdi may la 25,8 kw.
< Chon dwong éng déan khi

Ong dan khi chinh:
D= J4 X Qo _ J4 x 028 _ 0,160(m) = 160(mm)

MXV X 14

Trong do:
Quq: luu lwgng khi & éng 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 = 160 mm.
Ong dan khi nhanh:
d, = J4 X Qn _ J4 x 0028 _ 0,055(m) = 55(mm)

XV mX12

Trong do:
Q,: luu lwong khi trén éng nhanh
Qn = Qudn = 0,28 /10 = 0,028 (M%/s)
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n : s6 hang phan phéi dia suc khi
v : van toc khi, chon v =12m/s
= Chon bng thép khéng gi dudng kinh ®@= 55 mm.
< Tinh éng ddn nwéc thdi va éng dd@n bun tudn hoan
e Ong ddn nuwéc thdi vao
Chon van tc nuéc thai chay trong 6ng: v = 0,7m/s
Puong kinh éng dan la:

D= 1xQ _ 4 x 500  0103(mn) = 103
T |yxmx3600x24 |07 xmx3600x24 o= (mm)

Chon 6ng nhya PVC duong kinh éng ®= 110mm.
e Ong ddn nuwéc thdi ra
Chon van tdc nuéc thai chay trong 6ng: v = 0,7m/s
Luu luong nudc thai : Q + Q, = 500 + 337 = 837 (m*/ngay)
Puong kinh éng la:

po [ AxQ+Q) _ 4 x 837  0133(m) — 133
T |Vxmx3600x24 |07 xmx3600x24 U0V T (mm)

Chon 6ng nhya PVC c6 duong kinh @ = 135 mm.
e Ong ddn bun tuan hoan

Chon van téc ban chay trong 6ng: v = 1m/s

Luu lwong tuan hoan : Q, = 337 m*/ngd

Puong kinh 6ng dan la:

D= J X Q J X337 = 0,07(m) = 70(mm)

VXX 3600 X 24 |1 x1x3600 X 24

Chon 6ng nhya PVC duong kinh éng @ = 70 mm.
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Hinh 4.13. Mt ciit bé Aeroten

7960

500

5000

O o0 9 99 9 9 9 -4
o Q0 9 99 O 9 49 4
o Q0 9 99 O 9 49 4
o g0 999 9O 49 9 4
o g0 999 O 499 -4
o g0 999 9O 49 9 4
O 99 g g9 o 49 g

O 99 g g9 o 49 g

Hinh 4.14. Mt bing bé Aeroten

4.7. Bé lang 2 [4,8]
4.7.1. Muc dich

Bé lang II dung dé chan gitr bun hoat tinh d& qua xur Iy & bé Aeroten hay mang
vi sinh da chét tir bé Aeroten va cac phan nho khong hoa tan, khong ling dugc & bé
Iéng dot mot.
4.7.2. Tinh todn bé ling 2

% Théng so thiét ké:
- Q=500 m*ngay

Nong do bun hoat tinh X = 3000 mg/I
- Do tro cua bun hoat tinh z = 0,3

Nong d6 bun hoat tinh cta dong tudn hoan Xt = 10000 mg/I
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% Dién tich bé mdt bé

. Q(1 + a)C,
G XV

Trong doé:
Q: luu luong nude thai, m¥/h
a: hé sd tudn hoan, o = 0,67
Co: nong do bun hoat tinh trong bé aeroten, Co =X /B (B =0,8)
Co =3500/0,8 = 4375 (mg/l)
Ci: ndng do bun tuan hoan, C; = 10000 (mg/l)
V_: van tdc lang bé mit phan chia tmg véi ndng do C, m/h
Ta ¢6: C, = g X C, = % X 10000 = 5000(=E
C.: ndng do bun ¢ mat phan chia ling
Theo cong thite 9-7/trang 150 — Tinh todn thiét ké cdc cong tinh xir Iy nde thai
— TS. Trinh Xudn Lai)
Xac dinh van téc V| theo cong thuec:
Vp = Vouy X e~ KCL107® — 7 5 q—600x5000x107°% _ 0’35(%)
(Vmax = 7 m/h — vén tdc lang cuc dai, K = 600)
Vay dién tich phan lang cua bé la:

20,833 x (1+0,67) x 4375
B 10000 x 0,35

= 43,5(m?)
Dién tich bé néu thém ca budng phan phéi trung tim:
Spe = 1,1 XS =1,1 X 43,5 = 47,85(m?)
Puong kinh bé:
4 X Spg 4 x 47,85
D= = = 7,81(m)
T

T

Puong kinh budng phéan phéi:
d=25% XD =25% x 7,81 = 1,953(m)
Dién tich budng phén phdi trung tam:
_1T><d2 _1T><1,9532

— 2
f=—f—=—"7—=3(m?)

Vay dién tich viing ling ciia bé:
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S1=Spe — f = 47,85 — 3 = 44,85(m?)
Tai trong thuy luc:

a= g = Sﬂ = 11,15(m—3)
S, 44,85 mZ2.ngay
Van toc di 1én cua nudce trong bé:
y=2 1L 0,465(=)
24 24 h

Mang thu nuéc dit & vong tron ¢é dudng kinh 0,8 duong kinh bé:
D, = 80% X D =80% x 7,81 = 6,248(m)
Chiéu dai mang thu nuéc:
L=nXD, =mX6,248 = 19,62(m)
Tai trong thu nude trén Im dai cia mang:

Q 500 e m3
L 19,62 S (

)

a;, = <
m.ngay

Tai trong bun sinh ra:

Qx(1+axCy 500 x (1+0,67) X 4375 x 107

b
24 X Spg 24 % 47,85

= 3,181 ke
o (mzh

% Xic dinh chiéu cao ciia bé
Chon chiéu cao bé: H = 4,5 m, chiéu cao du trir trén mat thoang: hy = 0,5 m.
Chiéu cao phan nudc trong: h, = 1,5 m
Chiéu cao phan chop day bé c6 do ddc 2% vé tam:
h; =0,02x R =0,02 x 7,81/2 = 0,078 (m)
Chiéu cao chtra bun phan hinh tru:
hy=H-h;—h,—h3=45-05-15-0,078 = 2,422 (m)
Thé tich phan chtra bun:
V,=S x hy = 47,85 x 2,422 = 116 (m°)
Nong do bun trung binh trong bé:
_ C,+C;_ 5000+ 10000
th =" 5 = >
Luong bun chira trong 1 bé ling:

bem = Vb X Ctb =116 X 7,5 = 870(kg)

mg kg
= 7500(T) = 7,5(5)

Luong bun céan thiét trong 1 bé aeroten:
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kg

1
Gean = VX Gy = > x 179(m3) x 4,375 (E

) = 391,6(kg)
V6i: V 1a thé tich bé aeroten, V = 179 m®,

% Thoi gian lwu nwéc trong bé ling

Dung tich bé lang:
V =(H-hy) xS =(45-0,5)x 47,85 = 191,4(m°)
Thoi gian lang:
T = \Y% _ 191,4 —55(h)
Qx(1+a) 20833x(1+0,67)
Trong do:
Thoi gian lang:
T, = Vi _ 44,85 x 1,5 — 323(h)
Q 20,833
Thoi gian ¢6 dac can:
T, = o _ 116 = 8,12(h)
Q:+Qx 20,833 x0,67+ 0,33
3
Qu =22 =22 = 033(1)

% Tinh ong din nwéc thdi va ong din bin
e Ong ddn nuéc thai vao
Chon van tc nuéc thai chay trong 6ng: v = 0,7m/s
Luu lugng nudc thai vao bé:
Q, = Q + Q, = 500 +337 = 837 (m®/ngay)

D= \/ X Q J 4 x 837 = 0,133(m) = 133(mm)

24X 3600 X vX T |24 X 3600%0,7 X
Chon 6ng nhya PVC duong kinh 6ng @= 135 mm.
e Ong ddn nuéc thdi ra
Chon van tc nuéc thai chay trong éng v = 0,7m/s
Luu luong nudc thai: Q = 500m*/ngd
Puong kinh 6ng 1a:

D= 4xQ - 4 x 500 —0,103(m) = 103
= [24x3600xvxn  |24%x3600x 07 xn »103(m) =103(mm)
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Chon 6ng nhya PVC c6 duong kinh &= 100 mm.
e Ong dan bun
Chon van téc ban chay trong 6ng: v = 1m/s
Luu luong bun: Qp = Q,+ Q,, = 337 + 7,83 = 344,83(m*/ngay)
Puong kinh éng dan la:

D= 4 X Qp B 4 x 344,83  0.071(em) = 71
= [24%3600xvxn - (Zax3600x 1xn 2071m) =71(mm)

Chon éng nhya PVC c6 duong kinh @= 70 mm.

Bun hoat tinh tir bé ling II c6 d6 am cao: 99,4% - 99,7%. Mot phan 16n loai ban
nay duoc dan tro lai bé aeroten ( loai bin nay goi 1a bun hoat tinh tuan hoan), phan
bun con lai goi 12 bun hoat tinh du dwgc dan vao bé nén bun. Tai bé lang hai ta c6 dat
2 bom dé bom bun vé bé Aeroten va bé nén ban.

% Tinh bom biwn tuin hoan

Cong suat bom:

:QFXPXgXH—337X1053X9'81X10—0,5(kw)

N = =
1000 x 1000 x 0,8 x 24 x 3600

Trong do:
Qy: luu lugng bun tuan hoan, m®/s
H: chiéu cao cot ap toan phan, H = 10 mH,0
p: khéi lwong riéng cua bun, p = 1053 kg/m?
g: gia téc trong truong, g ~ 9,81m/s’
n: hiéu suat cia bom, n = 0,73 -0,9. Chonn =0,8
Cong suat thyc té cia may bom:
Nrr=12xN=12x0,5=0,6(kw)
% Tinh bom biin d@én bé nén bin
Thoi gian bom 15 phit/ngay
QwXpxgxH 783x1053x%x9,81x10
~ 7 1000xn 1000 X 0,8 x 15 X 60

N = 1,123(kw)

Trong do:
Q. luu lugng bun xa ra, m*/s
H: chiéu cao cot ap toan phan, H = 10 mH,0
p: khéi luong riéng cua bun, p = 1053 kg/m®
g: gia téc trong truong, g ~ 9,81m/s’
n: hiéu suat cia bom, n = 0,73 -0,9. Chonn =0,8
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Cong suit thyc té cia may bom:
Nrr=12xN=12x1,123=1,35 (kw)
Chon 1 bom céng suét 1,35 kw.

7810

[ g1l | [
[ [ 1 =l [ [ I o
f

M | — MANG TRAN RANG CUA )
NGO N THAVAO B 15 NG TRUNG TAM
d=1953

4500

THANH GAT BUN

ONG HUT BUN @114

Hinh 4.15. Mit ciit bé Ling 2

7810

800

GNG,DAN NUG
QUA BE KHU TRUN(
———

Hinh 4.16. M3t bang bé ling 2

4.8. Khir tring nuéc thii, tinh toan bé tiép xuc [1,8]

Sau khi qua bé ling II, nuéc thai da duoc kiém soat cac chi tiéu hoa, 1y va giam
duge phan 16n cac vi sinh vat gdy bénh c6 trong nude thai, nhung van chua dugc an
toan cho ngudn tiép nhan. Do d6, cin c6 khau khir trung trude khi thai ra ngoai. Bé
khtr trung ¢6 nhi€ém vu tron diéu hoa chat v6i nudce thai, tao diéu kién tiép xuc va thoi
gian luu du 1au dé oxi hoa cac té bao vi sinh vat.

4.8.1. Khir triing nuwoc thdi bing clo

Luong clo hoat tinh can thiét dé khtr trung nuéc thai duoc tinh:
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v _axQp 3x20,833
™ 1000 ~ 1000

— 0,063(8
- Y (h)

Trong do:
Q: luu luong tinh todn cua nudce thai, Q = 20,833 m*/h
a: lidu luong hoat tinh lay theo diéu 6.20.3 — TCXD -51-84
Nudc thai sau xu li co hoc: a = 10g/m®
Nudc thai sau xu If sinh hoc hoan toan: a = 3 g/m®
- Nudc thai sau xir i sinh hoc khéng hoan toan: a =5 g/m®
Chon a = 3 g/m® @ tinh toan.
Luong nudc tong cong can thiét cho nhu cau cua tram clo duoc xac dinh:
Y, X (1000 X p+q) _ 0,063 X (1000 X 1,24 + 350) _

m3
Qn 1000 1000 B 0’1(7)

Trong d6: q 14 luu lugng can thiét dé 1am béc hoi clo. Chon g = 350 I/kg

p: lwong nudce can thiét dé hoa tan 1 gam clo, phu thudc vao nhiét do cua
nugc thai. Chon p = 1,24 véi nhiét do cua nudc thai & 30°C.
4.8.2. Tinh todn bé tiép xiic
Thé tich ciia bé:
V=Qxt=20,833x%0,5=10,42(m>3)
Trong do:
Q: luu lugng nudc thai, m3/h
t: thoi gian luu nuée trong bé, chon t = 30 phut = 0,5 gio.
Chon chiéu cao cta bé h = 1m, chiéu cao bao vé hy, = 0,2m, vay chiéu cao xay
dung ctia bé la: H=1,2m
Dién tich mat béng bé:
10,42

F=
1,2

Tl <

= 8,68(m?)

ChonL xB =4,5m x 2m

Chiéu dai vach ngin bang 2/3 chiéu rong bé:
L,=2/3xB=2/3%x2=1,33(m)

Chon 3 vach ngin trong bé. Vay khoang cach giira cac vach ngan 1a:

1= L _ 45 = 1,125
“nx1 331 Lleem)

4.9. Bé nén bun [8]
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4.9.1. Muc dich

Nhiém vu caa bé nén bun 1a 1am giam d6 am caa bin hoat tinh du bang céch
ling (nén) co hoc dé dat 6 am thich hop (95 — 97%) phuc vu cho cac qué trinh xi Iy
bun ¢ phia sau.

Bé nén bun twong dbi gidng bé lang ly tim. Tai day bun duoc tach nudc dé
giam thé tich. Bun lodng (hdn hop bun - nuée) duoc dua vao 6ng trung tm & tdm bé.
Dudi tac dung cua trong hec bun s& lang va két chit lai. Sau khi nén bun sé& dugc rit ra
khoi bé bang bom hut bun.

4.9.2. Tinh todn bé nén bin

Luu lugng bun du can xir Iy mdi ngay:

Qv =0, +Qy+ Q=109+ 0,26 + 7,83 = 9,18(m°/ngay)

Trong d6: Q;, Qu, Qui 1an luot 1a lugng bun thai ¢ bé lang I, bé UASB va bé
aeroten.

Dién tich caa bé nén bun ding duoc tinh theo cong thic:

_Q, 918m’/ngay )
=9, 03m°_ 24h - 1,275(m*)

m2z.h < ngay

Trong dé: g, 1a tai trong tinh toan 1&n dién tich mat thoang cua bé nén bun, g,=
0,3 m*m?.h
Puong kinh cua bé nén ban :

4 X F 4 x 1,275
D= = - = 1,274(m)

Tt

Puong kinh 6ng trung tam:
d=0,1xD=0,1x1,274=0,13 (m)
Puong kinh phan loe cua 6ng trung tam:
d;=1,35xd=1,35x0,13=0,176 (m)
DPuong kinh tim chan:
den=1,3xd;=1,3x0,176 =0,23 (m)
Chiéu cao cong tac cua bé nén bun :
H=0,xt=0,3x10=3(m)
Vit : thoi gian nén bun. Chon t = 10h < quy pham (10 — 12h).

Chiéu cao tong cong ctaa bé nén ban :
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He=H+hy+hy+hs=3+0,3+0,3+0,8 = 4,4 (m)
Trong do :
h: chiéu cao tir muc nude dén thanh bé (m).
h,: chiéu cao 16p bun (m)
hg: chiéu cao phan chop day bé (m)
% Mdng thu nwoc
Mang thu nudc dat vong tron theo thanh bé, cach thanh bé 0,3m.
Puong kinh mang thu nudc:
Din=0,8xD = 0,8 x 1,274 = 1,02 (m)
Chiéu dai mang thu nudc:
Ln=nxD=nx1,274=4(m)
Luong nuéc tach ra khoi bun:
99,2% - 97% = 2,2%
Luong bun sau khi nén:
Q,= Qu—2,2% x Qy = 9,18 — 2,2% x 9,18 = 8,98(m*/ngay).
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Hinh 4.17. So' b bé nén bun
% Tinh cdng sudt bom hiit biin
Thoi gian hat ban 20 phdt, 8h lay bun 1 1an.
N:bengtz 8,98 x 1200 x 9,81 x 8
1000 X n 1000 x 0,8 x 20 X 3 x 60

= 0,3(kw)

Trong do:

Qu: luu lwong bun sau khi nén, m®/s
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H: chiéu cao c¢ot ap toan phan, H = 8 mH,0
p: khéi lwong riéng cua bun sau khi nén, p = 1200 kg/m®
g: gia téc trong truong, g ~ 9,81m/s’
n: hiéu suat cia bom, n = 0,73 -0,9. Chonn =0,8
Cong suat thyc té cia may bom:
Nir=1,2xN=1,2x0,3 = 0,36(kw)
Chon 1 bom cong suét 0,36 kw.
4.10. May ép bun lgc ép day dai [8,10]
4.10.1. Muc dich
Can sau khi qua bé nén ban c6 nong do tir 3 — 8% can dua qua may ép bun dé
giam do 4m xubng con 70 — 80%, tic ndng do can khd tir 20 — 30% véi muyc dich:
- Giam khdi lugng bin van chuyén ra béi thai.
- Can kho dé& chon lap hay cai tao dat hon cin uét.
- Giam luong nudc ban 6 thé thim vao nudc ngam & bai thai.
- It gay mbi kho chiu va it doc tinh.

Thiét bi loc ép day dai 1a thiét bi ding
dé khir nuéc ra khoi bun van hanh bang céch
cho bun lién tuc vao thiét bi. Thiét bi nay
thudng dugc ché tao vai bé rong day dai tir 0,5
—3,5m.

Hinh 4.18. Thiét bj loc ép day dai

4.10.2. Tinh toan mdy ép bun loc ép day dai
Luu lugng cin dén loc ép day dai:
100 — P, 100 — 99,2 m3
Q. =Qp X m = 0,37 xm = O'l(T)
Trong do:
Qu: lugng bun dua dén may ép, Q, = 8,98 m*/ngay = 0,37 m*h
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P;: d6 4m cua bun du, P; = 99,2%
P,: d6 4m cua bun sau khi nén & bé nén bun, P, = 97%

Gia su lwong bun sau khi nén c6 C = 50kg/m°®, lwong cin dwa dén may ép ban

Q=CxQ,=50x0,1=5 (kg/) = 120 (kg/ngay)
May lam viéc 6h trong 1 ngay, 1 tuan lam viéc 3 ngay.
Luong cin dua dén may trong 1 tuan: 120 x 7 = 840 (kg)
Luong cin dua dén may trong 1h:

G= 340 _ oerl®
T 6x3 (h)

Tai trong can trén 1m rong cua bang tai do dong trong khoang 90 —
680kg/m chiéu rong bing gio. Chon bang tai c6 céng suat 100kg/m rong gio.
Chiéu rong bang tai:
G 46,67
~100 100
Chon may c¢6 chiéu rong 0,5m va ning suat 100kg/m rong gio.

= 0,467 (m)
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¢+ Chi phi xa@y dung céng trinh

CHUONG 5. TINH TOAN KINH TE
5.1. Chi phi diu tw xay dung [8,10]

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

ST conguinh | TEER B Dy | (it abme)
1 | Bélang cat 0,286 1 2.500.000 0.715
2 | San phoi cat 0,075 1 2.500.000 0.1875
3 | Bé diéu hoa 100 1 2.500.000 250
4 | BélangI 104,17 1 2.500.000 260.425
5 | BEUASB 136,8 1 2.500.000 342
6 | Bé Aeroten 179 1 2.500.000 4475
7 | BélangII 191,4 1 2.500.000 478.5
8 | Bé khir tring 10,42 1 2.500.000 26.05
9 | Bé nén bun 5,61 1 2.500.000 14.025
10 | Nha diéu hanh 1 40
Téng cong 1.859,4025
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<% Chi phi thiét bi

Bang 5.2. Bang tinh toan chi phi thiét bj

STT Thiét bi mfig f(’{’,’;f)if Tlg,';'};;e“
1 | Song chin 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 lang I 1 8.000.000 8.000.000
4 | Bom tr bé ling I sang bé UASB | 2 8.000.000 16.000.000
5 | May nén khi 2 50.000.000 | 100.000.000
6 | Dia phan phéi khi 90 100.000 9.000.000
7 | Mang rang cua ¢ bé ling 2 2.000.000 4.000.000
8 | Bom bun & bé lang I 1 8.000.000 8.000.000
9 | Bom hut bun & bé nén bin 1 12.000.000 | 12.000.000
10 | Mang 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
13 | Hé théng duong dién k¥ thuat 30.000.000 | 30.000.000
14 | Duong 6ng din nude, dan khi 30.000.000 | 30.000.000
15 | C4c chi phi phu phat sinh 40.000.000 | 40.000.000

Téng cong 401.500.000

Tong von dau tu co ban bao gém chi phi khau hao xay dyng 20 nam va chi phi

khéu hao may moéc 10 nim.

1859402500 401.500.000
T, = +

v 20

10

5.2. Chi phi van hanh hé thong [8,10]

5.2.1. Lwong héa chit siv dung

= 133.120.125(d6ng/nam)
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Bang 5.3. Lwrgng héa chit can ding

Tép hoéa
chat

Cl, 0,063kg/h | 9.000d/kg | 13.608d/ngay
Nuée 0,Am*%h | 5.400d/m> | 12.960d/ngay

Str dung Pon gia Thanh tién

Vay chi phi héa chét sir dung trong mot nam la:
dong
The = Ta, + Ty = (13.608 + 12.960) X 365 = 9.697.320(
5.2.2. Chi phi dién

Véi s6 lugng bom hoat dong, nhu cau thip sang va sinh hoat udc tinh dién nang

)

0
nam

tiéu thu l1a 500 kw/ngay.

Gia cung cap dién cong nghiép: 2500 ddng/kw

Vay chi phi dién nang cho mot ngay van hanh:

T4 =500 x 2500 = 1.250.000 (d6ng/ngay) = 456.250.000 (déng/nim)

5.2.3. Chi phi nhin cong

S6 lugng nhan vién: 4 nguoi, 3 cong nhan va 1 ki su

Murc lvong thang:

Cong nhan: 2.500.000 dong/ngudi/thang
K¥ su: 4.000.000 dong/nguoi/thang

Chi phi tong cong: Tne = 3 x 2.500.000 + 4.000.000 = 11.500.000 (dong/thang)
= 138.000.000 (d6ng/nam)
5.2.4. Chi phi bio dwdéng mdy mdc thiét bi

Chi phi bdo dudng hang nim uwdc tinh bang 1% téng sé von dau tu vao cong
trinh xt ly.

Tpe = 0,01 x 133.120.125 = 1.331.201,25(d6ng/ném).

5.2.5. Gid thanh xw ly 1m® nwde thii

Tong chi phi xt ly:

T1c = 133.120.125 + 9.697.320 + 456.250.000 + 138.000.000 + 1.331.201,25=
738.398.646,3(d6ng/nam).

— Gié thanh xir ly cho 1m? nuéc thai:

_ 738.398.646,3 _ 4_046(d6ng
500 x 365

)

m3
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KET LUAN VA KIEN NGHI

1. Két luan

San xuat bia dem lai lgi nhuan kinh té cao va day ciing chinh 1a dong lyc thic
day nganh coéng nghiép san xuét bia ngay cang phat trién. Tuy nhién cung véi su phat
trién cao cua san xuat 1a nhitng van dé 6 nhiém moi truong cia nganh san xuét bia
dang ngay cang trAm trong. Nudc thai san xuét bia chira rat nhiéu hop chit hitu co,
dinh dudng, vi khuan, ..., vi vdy can phai xt ly bang phuong phap sinh hoc ki khi két
hop hiéu khi dé dat hiéu qua cao nht.

Sau qua trinh tinh toan — thiét ké hé thong xtr Iy nude thai san xuét bia, dé tai
rat ra mot s6 két luan nhu sau:

- Nghién ctru da dé xuat cac phuong an cong nghé khac nhau dé xtr Iy nude thai
san xuit bia. Dya trén goc do kinh té va hiéu qua vé k¥ thuat, nghién ctru da
phén tich dé lua chon phuong an t6i wu nhiam xt Iy nude thai san xudt bia.

- D@ tai da thuc hién tinh toan va thiét ké cac thong sd chi tiét trong timg cong
trinh don vi cta hé thdng xtr Iy nuéc thai san xuat bia, cu thé: song chén rac, bé
lang cat, bé lang 1, bé UASB, bé Aeroten, bé lang 2, bé khir tring va bé nén
bun.

- Dé tai da tinh toan chi phi ddu tu xay dung, thiét bi ban diu va chi phi van
hanh. Véi chi phi tinh toan dé xu ly nuée thai san xut bia 1a 4.046 ddng/m’,

gia thanh nay hoan toan kha thi khi 4p dung vao thuc té.
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2. Kién nghi
Heé thong xir ly nude thai dé tai da tinh toan va thiét ké c6 thé ap dung vao thuc
té dbi v6i nha may san xuat bia. Dé hiéu xuit cia cong trinh dugc dam bao, dé tai dé
Xuat mot s6 kién nghi nhu sau:
- Heé thong céac cong trinh xir Iy nudc thai phai duoc thuong xuyén giam sat van
hanh va khéc phuc su ¢6 kip thoi.
- May moc, thiét bi phai duoc bao dudng, tra ddu md dinh ki.
- Doi ngli quan ly 1a cac k¥ su va cong nhan van hanh c6 trinh d¢ chuyén mon
phu hop.
- Phan cong chi dinh cong vi¢c ro rang cho tirng bd phan, nang cao y thirc cua
toan thé can bo, cong nhan vién trong viéc bao v€ mdi truong lam viéc cling

nhu bao vé moi truong xung quanh.
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