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LOT NOI DAU

Chiing tdi bién soan gido trinh "XU LY NUOC THAT" nhdm gép phin
ndng cac chdt lugng dao tao, ddp dng nhu cdu gidng day va hoc tip cia
gido vién vd hoc sinh chuyén ngdnh cdp va thodt nudc.

Gido trinh gdm 8 chiiong :

— Chuang I : Nhing vdn dé chung vé xu I§ nude thdi ;

- Chuong 2 : Cong trinh xd I nudc thdi bdng phuong phdp ca hoc ;

- Chuong 3 : Cong trinh xd Iy nudc thdi bdng phuong phdp sinh hoc ;
- Chuong 4 : Xid Iy va sit dyng cdn nude thdi ;

- Chuong 5 : Khil triing nude thdi va xd nude thdi da xit ly vdo ngudn ;
- Chuong 6 : 50 db chung ciia trgm xi Ij nude thdi ;

- Chuong 7 : Cd sd k9 thudt qudn Iy wrgm xi Ij nude thdi ;

- Chuong 8 : Thu thdp tdi liéu va cd 50 dé thiét k&€ hé théng thodt nudc.

Chiing 16i chu trong di sdu ddi vdi nhidng védn d& mang tinh chét dinh
hudng céng nghé nhu @ xl Iy cd hoe ; xu I edn va dic biét ld xd Ij sinh hoc
niede thai, Trong khi trinh bdy chiing 161 cing ¢6 gdng dita kém theo cdc
phu luc dé c6 thé sit dung gido trinh nhu tdi liéu tham khdo cho cdn bg ky
thudt hogt dong trong linh viic mdi iridng va xu Iy nudc thdi.

Trong khi bién sogn gido trinh khong thé trdnh khéi nhidng sai sot, rdi
mong dugc su gop y va phé binh cila ban doc. Y kién xin gui v& dja chi :
Truong Dgi hoc Kién tric Ha NGi, B¢ mén Ky thudt méi irudng.

Tac gia
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NHUNG VAN BE CHUNG VE XU LY NUOC THAI

1.1. THANH PHAN VA TINH CHAT CUA NUOC THAI bO THI VA CAC
DANG CHAT NHIEM BAN
- Nude thai 46 thi la td hgp hé théng phie tap ede thanh phén vit chit, trong d6
chdt nhiém bdn thude ngudén gée htu co va vo co thudng tén tal dudi dang khong
héa tan, dang keo va dang hoa tan. Thanh phéin va tinh chdt nhiém bén phu thudc
vito mifc d§ hoan thién thiét bj, tinh trang ldm vigc cla mang ludi, tdp quén sinh
hoat v mitc sfng x4 hoi cla nguii dén... Do tinh chit hoat déng e¢la do thi ma chét
nhiém bdn mrde théi thay d8i theo thai gian, nhung 48 tidn loi trong sit dung, ngudi
ta quy wic ddi vdi nudc thdi sinh hoat c¢é gid tri binh guan khong déi.

* Muce d¢ nhiém bdn mede thai bdi ehdt htu co cé thé xac dinh theo lugng dxy cln
thiét dé dxy hoa chdt hitu co dudi tdc dong cla vi sinh vat hidu khi va duge goi la
nhu cfu Hxy cho qué trinh sinh héa - viét tdt 14 NOS (hedc theo tifng Anh 12 BOD),
don vi (mg/) hodc (gr/m®). Gi4 tri cia BOD thudng xéc dinh bing thyc nghiém.

Dirh mite trong lugng cde chit nhiém bdn co bén tinh theo ddu ngudi nhy sau :
- Chit lo limg : 65 gringudi ng.dém
- BOD5 cia nude thai di ling trong : 35 gringudi ng.dém
- BOD20 cla nudc thii da ldng trong : 40 gringudi ng.dém

- Nitg clia mudi amén : 8 gringudi ng.dém
- Phét phat (P20s) : 1,7 gr/ngudi ng.dém,
- Clorua (Clg} : 9 gringudi ng.dém
- Chét hoat tinh bé mjt : 2.5 gringuii ng.dém

# Thanh phin va tinh chit nudc thai cong nghiep phy thude vao nhifu yéu t8 (linh
viue san xuit céng nghidp, nguyén lidu tidu thy, ché dé cong nghé, hvu lugng don vi
tinh trén sin phim v.v..) vi riit da dang. Trong cdc thianh phd phat trién, theo tai
litu nude ngoai, khdi lugng nude thai cong nghiép chiém khodng 30-35% tdng huu
lugng nude thai dé thi. Khi tinh todn cdng trinh xi ¥ chung muwde thai sinh hoat va
¢Ong nghiép ngudi ta can o vao chit nhiém bén sinh hoat. Nhu viy phin chit nhiém
bén cing nghidép col nhu duge giT lai & cdc cdng trinh xir 1y cuc bd vdi mue dich
dam bdo tinh an todn ciia hé théng din va x ¥ nude thai 46 thi

. Tinh chéit clia nude thdi duge xdc dinh bing phén tich héa hoe céec thanh phin
nhifm bdn. Vi vitc lam dé giip nhifu kho khiin va phitc tap, nén théng thudng ngudi
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ta chi x4c dinh mgt 8§ chi tidu diic trung nhét vé chdt lugng va sit dung dé thiét ké
cong trinh xi 1y. Céc chi tidu d6 la : nhigt do, mau sde, mui vi, 46 trong, pH, chit
tro va chét khong tro, ham hrgng chét lo limg, chdt ldng dong, BOD, nhu cédu bxy
cho qué trinh sinh hoa bing hoa hoc NOH (viét tit bing tiéng Anh 1a COD), ham
lugng cha céde chdt lign két khéc nhau efia nita, phét pho, clorid, sulfat, xy hoa tan,
chdt nhiém bfn hiu ed...

Ham lugng chit lo limg la mot chi titu co ban danh gia chidt lrgng nude thai.
Cén cif theo chi titu ndy, ngudi ta tién hanh tinh toan cée bé ling va xdc dinh 56
hrng céin ling. Ham lugng chit 1o ling trong nude thai 6 thi giao déng tir 100 dén
500 mg/l. Chét dé ling dong chiém mot phin chét lo limg - la phén c6 kha ning
ling xubng bé ling sau 2 gty ddng hd, chiém khodng 65 - 75% chit lo ling (tinh
theo trong lugng).

“Ham hugng BOD 1a chi tieu ding dé tinh todn cong trinh xit Iy sinh hoc, Véi céc
ngudn nude khac nhau, thim chi cing mdt ngudn nude nhung & nhitng thai diém
khic nhau, chi s§ BOD cho nhiing gid tri khde nhau. Thei gian edn thidt d€ thye
hién qué trinh sinh héa phu thude vao néng dé nhiém bédn, c6 thé 1a 1, 2, 3, 4, 5..
20 ngay hay lau hon n@a. Theo s lidu thue nghidm vdi thai gian 15 - 20 ngay héu
nhu lugng 6xy cho qué trinh sinh héa da chi phi ddy dit 99%. Hién tugng 6xy hoa
xfly ra khong déng déu theo thoi gian. Budc ddu qua trinh xy ra vdi cuing d6 manh,
sau d6 giam din. Vi dy, déi vdi nude thii sinh hoat & nhiét do 20°C qua mét dén
hai ngay diu tién hao 21% luwgng 6xy tdng cdng ; qua 5 ngdy 65% ; qua 20 ngiy
99% va qua 100 ngay = 100%. Nhi vay co thé n6i BODgg 1a BODy, - nhu efu dxy
cho qué trinh 6xy héa hoin toan.

. D& kim tra ché dé cong téc cla cac cong trinh xit Iy thuéng ding BODs (qua
5 ngay). Khi biét BOD5 c¢6 thé tinh duge BODsy bing cach ding hé sd chuyén
déi 0,684 :

BODsg = BOD5/0,684 (1)

BOD thudng xéc dinh vdi nude thai da ling khéi nhitng chit bdn khéng hoa tan.
N6ng d9 nhiém bdn cha nude thai theo ham Iugng chdt lo ling va nhu cdu oxy cho
qua trinh sinh héa cé Lhéxﬁcdirﬂlﬂl&uﬁﬁngtlﬂc )

a 1000
Log = (2)
Q
Trong dé : Lag - ham hugng BODgq hotic ham lugng chdt 1o himg, mgfl ;

a - dinh mic BODgg holie chdt lo ling tinh trén ddu ngudi sir dung hé thing,
gr/(ngudi ng.dém) ;

q - tidu chudn thoat nude, //(ngusi ng.dém).




Cén heu ¥ ring BOD khéng diic trung cho s8 lugng ddy di chdt hitu co cé chiia
trong nude thai, vi ring mt phén chit hiu co tu né khdng bi dxy héa sinh héoa,
phiin khic ding d& ting sinh khéi. Vi vay dé xéic dinh hugng 8xy ddy du cho qua
trinh sinh héa chdt bédn hitu co ngudi ta sit dung phuong phip 6xy héa 16dat hay
bicromét. Lugng dxy sit dung cho qué trinh 6xy hba chét hinu ¢co biing phuong phéip
héa hoc nay goi la nhu cfiu dxy cho qué trinh héa hoe - COD. BOD = 0,86COD,
déi voi nude thai cong nghiép ti s6 d6 ¢6 thé khac nhau.

Ciing céin xic dinh ham hong cde lidn két nite va phét pho ¢é chita trong nude
thai, vi né 1& thanh phin dinh dudng cg ban cho edc vi sinh xit 1f sinh héa nudce thai.
Trong nude thai d6 thi thudmg chi tén tai hai hinh thie lién két nito : lién két nitd
tdng cong va lién két nito cia mubi amon.

Dhudi tae dong cta nhom vi khudn déc bigt mudi amén duge dxy hoa dé trd thanh
mudi cta axit nitrit hay con goi la nitrit (RNOg) sau d6 trd thanh mudi cha axit
nitrat (RNO3g). Qué trinh éxy héa nitd goi 12 qua trinh nitro héa. Cac vi khufin tham
gia vdo qua trinh 14 céc vi khudn nitrit va nitrat.

Ngudi ta ching minh qué trinh nitro héa qua hai giai doan vdi nhing vi sinh tée
d6ng riéng biét, trude hét 1a vi khudn nitroza- nitrosomonas 0xy héa amoniac dé tao
thanh axit nitrit :

2NH3z + 309 = 2HNO;z +2H20 +Q (3)
tiép theo vi khufin nitrobacter 6xy héa mubi cla axit nitrat :
2HNOg +09 = 2HNOj3 +2H20 +Q (4)

Nhu vy nitrit vA nitrat chi c6 thé xuft hién sau khi xi 1y nuede thai trong cdc
cong trinh sinh héa nhu & bé Bidphin va Aeroten.

<Béng thyc nghidm ngudt ta dd chimg minh duge ring lugng bxy tidu thu cho qua
trinh 6xy hoa lmg nito mubi amdn & giai doan tao nitrit 14 3,43mg Og, con & gial
doan tao nitrat 1a 4,5mg Os.

Sy tén tai cha nitrit va nitrat & trong nude thai bifu thi kha ning tac khoéng cua
cdc chit lign két hitu oo, né cing dic trung cho ché d§ cong tc cha céc cong trinh
xit 1y, Qué trinh nitro héa ¢6 ¥ nghia quan trong trong k¥ thuidt xir Iy nude thai.
Trude hét né phan &nh mie d6 khoang hoa cée chét hitu co nhu da nadi & trén, nhung
quan trong hon 1a qui trinh nitro hoa tich lay duge mot lugng 6xy dy tr c6 thé tng
dung dé éxy hoa chét hitu co khong chita ni to khi lugng 6xy tu do (6xy hoa tan)
da tidu hao hét.

Ham luong nitd mubi ambén 6 trong nude thai do thi la chi tidu bé sung dénh
gi4 tinh chét nhiém bdn bdi cac chdt thdi sinh hogt. Nude thdi e¢6 ham hgng nito
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cla mudi amdn céng ldn thi cing bdn, Hon nita phén tng 6xy héa nits mudi aman
dé tao thanh nitrat ydu cfu chi phi mét lugng éxy gip hai 14n so vdi phan ung dxy
héa chéit hitu ¢d. Chinh vi nhimg 18 d6 ma trong thye t8 xir If nude thai thudng chi
han ché & giai doan 6xy héa chiit hitu co va duve goi la xit Iy sinh héa hoan toan.

Dé danh gié tinh chét nhiém bdn nudc thii bdi khoéng vat ngudi ta diing chi tidu
ham lugng sulfat va clorid. Trong nude thai d6 thi him lugng sulfat vao khodng 100
- 150 mg/l, eén ham lugng clorid 150 - 250 mg/l. Ham lugng sulfat va clorid thudmg
khong thay d8i trude va sau xt Iy, vA ciing khong lam anh hudng tdi céce qué trinh
héa 1y va sinh héa nude thdi va efin ling.

St niken, d6ng, chi, kém, erdm (dic biét crom hoa tri 6), asen, atimon, nhém, v.v...
la nhitng chét thude nhém dée hai. Ham lugng cia ching trong nude thai cdng nghiép
xA vao hé théng thoat nudc d6 thi khong duge vugt qua giéi han quy dinh dé khong
lam tdn thuong tdi khéi vi sinh.

Xéc dinh céc chét hoat tinh b8 mit l1a vide phai lam, vi nhém lién két hoa hoc
ndy lam dnh hudng xfu tdi cdng tic ctia edng trinh x¥ Iy va trang thai vé sinh cla
nguén. Néng d§ cho phép cla cdc chdt hoat tinh bé mat déi véi cong trinh xit Iy
sinh hoa 1a 10 - 20 gr/l, ldy c#n eif vio thanh phin va cdu tric phan tr cia ching.

Lugng 6xy hoa tan la mét chi tibu co bin dé danh gia chit lugng msde thai da
duge xit Iy. D& ¢6 sy hoat dong binh thuding ciia cée hé chim tir nhién, lugng dxy
héa tan khong duge nhdé hon 4 mgl. Trong nude thii bdn théng thudng khong cé
dxy hoa tan.

Nudc thal cé chita mot lugng ldn edce vi khudn, vi rat, ndm, réu tio, giun sén v.v...
Pé danh gid mic d6 nhiém bdn bdi vi khudn ngudi ta danh gid qua mot loai vi
khudn dutng ruft hinh dita dién hinh - céli. Cali duge coi nhu mdt loai vi khudn
v0 hal séng trong rudt ngudi, dong vat, chidu dai khoang 1,6wk, dudng kinh 0,5wk.
Coli phat trifn nhanh & méi trudng co chita glucoza 0,5% ding lim nguén ndng
lugng va ngubn cdc bon, clorua amén 0,1% dimg lam nguén nitd va mot sé nguyén
t6 khéc dusi dang vo co. Loai ¢6 hai la virat. Moi loai vi rit déu s6ng ky sinh noi
t8 bao. Binh thudng khi bi dung gidi mbi con céli gidi phéng 150 con vi mit. Trong
thue 8 tén tai hai dal lugng : c8li indéc va tri s coli.

Coli indée (coli chudn d9) 1a dai lugng ding d€ tinh sd lugng tnge khuféin ¢6 chita
trong mdt kit nude thai.

Tri 6 coli (coli tit) la thé tich nudc thii nhé nhdt (tinh bing mf) c6 chita mot
trize khudn. Nhu vy néu néi ring ebli tit bing 400 tic 12 trong 400m/ nude thai cé
chita mdt con vi tring coli. Néu cbli tit bing 0,1 thi c6 nghia 1a s6 lugng vi tring
coli co chira trong 1m! nude thai tinh béng 10. P6i véi nude thai sinh hoat coli tit
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thuémg la 0,000001 va thdp hon nita, nghia la trong 1ml nude thai cé chia téi 1.000.000
con vi trung céli.

Mite 46 nhiém bédn vi tring phu thufe vao tinh trang vé sinh trong khu dan cu
va nhét 14 tai cac bénh vién, trong nhiéu trudng hop phai x 1¥ cye b trude khi xé
vao he thing thoat nude dé thi hodic vio ngudn.

Ngoai vi khufin ra, trong nude thai edén c6 cac loai ndm meo, ném méc, rong téo
va mit s6 loai thiy sinh khae... Ching Jam cho mede thai bi nhiém bdn sinh vét.

1.2. BAO VE NGUON NUOC KHOI Bl NHIEM BAN BOI NUGC THAI
1.2.1. Ddu hiéu ngudn nuic bi nhim bén, kha ning ty 1am sach cda ngudn nudc

Ngudén nude bi nhidém bén 13 do nude thii sinh hoat va cdng nghiép khéng duge
xit |¥ xa vao mot cach bia bidi va do nude mua mang vio.

Tinh chét v néng dé nudc thai, nhit la nhiém bdn thude nguén gée hi co cd
dnh hudng rdt 16n tdi sinh théi hé chita. Néu nhu chét thii dua vao ngudn qué nhiéu
thi qua trinh 6xy hoa dién ra rdt nhanh, nguén éxy trong nude ngudn nhanh chéng
bi can kiét va gud trinh 6xy héa bi ngimg lai. Khi dé céc vi khufn ky khi c6 sin
trong nude thai va nude ngudn sé phan hiy céc chdt hiu co, nghia la qué trinh ky
khi céc chédt hitu co chiém cac bon tao thanh CHy, CO4, cdc chit chifém luu huynh
tao thanh HeS ¢6 mii hdi va rft doc hai cho vi sinh,

Ngudn nudc bi nhifm bén cé thé xuft hién nhimg ddu hiéu sau diy :

- Xuft hién chdt ndi trén bé mit va cén ldng ¢ day,

- Thay déi tinh chit vat 1y (46 nhin thily, mau sde, mui vi...},

- Thay déi thanh phén héa hoc (phén tng, s6 lugng chit hiu co, chit khoéng
va chit dgc hai),

- Litang 6xy hoa tan gidm xufng,

- Thay d8i hinh dang va sd lugng vi trung giy va truyén bénh.

Ngufin nude bj nhiém bén tic Ja 44 lam mét su cidn bdng sinh thai tu nhidn & do.
Pé c6 st can bing nhu ban ddu, trong nguén xdy ra mt qué trinh tii 14p ty nhién.
Theo thdi gian qua nhidu su bién d6i sinh hoa, hoa 1y va héa hoc xdy ra & trong
ngudn, chdt nhiém bén do nude thil mang vao tudn tu duge gidm dén. Kha ning
ctia ngudn nude tir gidi phang khéi nhimg chét nhiém bdn va bién ddi ching theo
guy luéit 6xy hoa tu nhién goi la kha nang ty lam sach cda ngudn, va qua trinh dién
bién goi la qué trinh tu lam sach.

Qua trinh tu lam sach cla ngudn nude ¢6 thé chia ra lam 2 giai doan : xdo trfn
va tr lam sach.



Yéu ts co bin dam bao kha ndng tf lim sach cia ngudn la tuong quan giita lwu
hrgng nude ngudn va nude thai. Xde dinh mite d6 xit 1y nude thai eé tinh dén tudng
quan luu lugng s& cho phép dat gia tr kinh té.

Tuong quan hru lugng (hay néng d8) goi 1a hé sf pha trén n :

. e 8 C =~ cng
q th—ﬂng

n (5)

Trong dé :

Q - lvu lugng nude ngudn tham gia vio qué trinh xao trim ;

q - lwu lugng nude thai xi vio nguén ;

C - ham Im:;mg nhifm bén cia nude thii ;

Cng - ham lugng nhidm bdn cla nude ngudn :

Cgh - ham lugng gidi han cia hén hgp nude thdi va nude nguén.

Thue té thi khéng phai tdt cd luu hrong nude nguén tham gia vio qua trinh xdo
tron ma chi mgt phéin nio d6 ma théi. Phdn nude ngudn tham gia vio qua trinh
duge diic trung bdi he s6 xdo trdn. Cong thie (5) viét lai thanh

_r.Q+gq
q

Hé s6 y phu thude vao dfic tinh thity e va hinh dang déng chiy clia nude ngudn,
d6i véi séng hé c6 théd xac dinh theo ¢ong thic :

n (6)

(7)

Trong dé :

! - khodng cdch tit clta xA nude thai tdi mat cdt tinh toén (tinh theo chifu
dong chay) ;

@ - hé s8 ¢6 tinh dén anh hudng thiy Iue :

M E

{I=5€?E E 19)

(¢ - he 86 cong - biing ti s6 gita khoang céch / va khoang cach tinh theo duéing
thdng /; ; E - h#t s6 khuéch tan).

Truong hop dong chiy phie tap thi hé 6 E xdc dinh theo cong thite eha Makaveev
(9}, con dong chiy ém theo cOng thic ciia Potondp (10) ;
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_ BVipHw

E T (10)
A
hay E = ;‘ﬁ“—‘ (10)

(g - gla tdc roi tr do, m/s ; Vi, - the dd trung binh déng chéy, m/s ; Hy, - 46
sdu trung binh dong chiy, m ; m - ti 80 gitta vAn téc déng chdy nudc ngudn va nude
thdi qua miéng x4 ;: ¢ - ning d6 nhiém bdn cia mude hd chita ; £ - he 8 1y bing
1 khi cita xi dit gdn b, va bing 1,5 khi clra xi dat xa ba),

Tit cong thite (7) ta thdy hé s6 y tién tdi don vi khi khodng cdch [ dai ra v cling.
Mé6t khodng ciach nhu thé trong thye té 13 khéng th€ ¢6. Chinh vi vy ngudi ta chi
¥ic dinh cho mét khodng cach nao d6 dé nudc ngubn cé thé tham gin duge 70 -
BO% luu lugng vao qué trinh xfo trdn déi véi nhing ngudn nude nhd va 0,25 - 0,3
déi vdi nhitng ngudn mutde trung binh va ldn. Xac dinh vi tri xAo trin hodn todn la

rdt phie tap, trong didu kién thidt k& dd 4n mbn hoc, khodng edch [ ¢6 thé tham
khdo bang phu lue 1.

bdi véi ngubn nude khong ¢6 dong chiy thi qua trinh xéo tron c6 khae. Sy xio
tron, su khudch tan & dav chi vdu la do hte gié dudi vé& moi hudng.

Theo Rufel M. A. s xf0 tron gdm hai giai doan :

- Xdo tron ban déu, x4c dinh céin cit vio s6 lugng va vin tde nude thai va chidu
sdu nude ngubn, ny.

- X#o0 trOn cd ban, ng, Uép tyc dién ra do nudc dich chuyén dudi tac déng clia
dong rdi do gi6 giy nén.

Sy xfio trin hodn toan duge ddc tnmg bdi he sd xdo tron hodn todn :
DRt = N1.Ty (11)
Pé qué trinh tif 1am sach dién bién binh thudng cin ddm bao diéu kién : sau khi

x4 nudc thai vao thi nude hbn hgp vin cén lugng dxy du trit. Trong nude ngudn xdy
ra cing mdt lic hai qué trinh tidu thy va hoa tan oxy.

Qué trinh 6xy héa chét hitu co dudi tac dong clha vi sinh vat dién ra qua hai
giai doan :

~ Giai dogn I : 6xy hoa cac chilt chita ciac bon tao axid cacbonic va nude.
- Giai dogn 2 : 6xy héa cée chit chita nite ban dfu thanh nitrit sau thanh nitrat.

Néu lugng 6xy ddy di thi giai doan 1 tuin theo quy ludt sau : téc d§ tiéu thy
dxy (toe do dxy héa) & nhiet do khong déi tai mot thai diém cho trude i 18 véi hugng
chét hiru cd.
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Theo quy ludt nay co thé thiét lap phuong trinh dic trung cho qua trinh tidu thy
Oxy. Ky higu Ly - nhu cfu 6xy cho qua trinh &xy héa loe ban déu ; Xi - lugng oxy
ti¢u thu sau thoi gian t, lugng oxy cdn thiét dé oxy hoa chdt hitu cg eon lai sau thdi
gian t la :

Wy =La-Ly (12)
Dinh ludt trén ¢6 thé vidt :

dX, ,

5 = K1l = Ly (13
(Trong dé k') - he s8 ti 18, ho#c hiing s6 titu thu éxy) Sau khi ldy tich phén (13)

ta duge :

-In{Ly - Xp) = k1t + C
Khi t = 0 gia tri X; = 0 va C = InLa, do dé dat

|'[1 = k'l |E‘E - 0,4341:‘1
ta cé :

% = Lg - X; = Lylo™™" (14)

ke =Ly - L= Ly(1 - 1078Y (15)
Hé 86 k) phu thugc vao nhiét d¢ cia nude. Khi nhiét d§ téng thi k; cing ting.
Béng thue nghiém ngudi ta da thié lap duge cong thite tinh todn k| nhy sau :
Ki(r2)= kiery1,047T2 =Ty (16)

(Trong dé ky(T2) va k;j(Ty) - he s6 te d6 tidu thy dxy & nhitg nhiét 4o tuong
tung Ty va Ts).

V1 BOD thuéng duge xéc dinh trong phong thi nghiém & nhiet do 20°C nen biéu
thic (16) co thé vidt :
k(To) = ky(20°C)1,047(T ~20"C) a7
D61 vii hon hap nude thii voi nude ngudn k(20°C) Idy bling 0,1.
Cae gia tri ky déi véi nude thai sinh hoat ldy cin ¢ vio nhiét d6 theo bang (1-1).

Bang 1-1

| Nhistds | ' 1
| ontbe et 10 15 | 20 95 30
Gi tri k; 0,063 0,08 l 01 0,126 0,158
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Song song vii qué trinh tidu thy éxy irong nude nguén ludn xdy ra qua trinh bé
sung lugng 6xy mdi. Ngudn bé sung éxy chil yéu 1a khéng khi tham nhap vao nude
qua mit thoang. Ngoai ra, dxy ciing con duge bd sung do qua trinh quang hop ciia
thue vat mude. Nhimg thire vat déng héa cée bon ht axid cicbonit tan trong nude va
giai phong 6xy ty do.

Ap sufit rieng phén clia 8xy tif do cao hon dxy khi quyén, do 46 d8 hoa tan cia
nd trong nudc 16n hon (5 14n) so vdl oxy efia khéng khi.

Oxy ciing nhy moi loai chdt khf khéc ddu e6 thé héa tan vio trong nudc vdi s8
ltgng bao hoa, phy thude vao nhiét dd va dp suft ciia mude. Nhigt do cing cao d§
hoa tan oxy cing kém, nguge lai 4p sudt cang cao thi 49 hoa tan 6xy cang cao.

D0 hoa tan 6xy vao nude con phu thude vao dién tich mit tifp xic gita hai pha :
Oxy va nude. Vi vy trong nhimg difu kién nhut nhau, 46 hoa tan éxy phy thudc vio
muc d§ xho trdn, ndi cach khac phu thube vio dong chay rdi tao nén do nhing tic
d0ng bén ngoal.

Néu lugng 6xy hoa tan trong nude ngudn nhd hon htgng éxy img vdi 46 bio haa
hoan toan & nhiét d6 cho trude thl ehimg té ring trong nude ngudn bj thidu hut 6xy.

Ky hi¢u D 1a dp thidu hut 6xy.

Kni D = 1 ta ¢6 d6 thidu hut hoan todn, nghia 13 trong nude khéng cé lugng oxy
hoa tan. Khi D = 0 trong nude nguén éxy bao hoa toin phin.

O nhigt d§ cho trude the dd hoa tan bxy trong nufe ngubn ti 18 nghich vdi 46
hoa tan oxy va ti 12 thudn vdi dp thiu hyt éxy.

Néu ky hidu D, - d6 thiéu hut 6xy lie ban déu, Dy - d¢ thifu hut sau thei gian
t thi qua trinh héa tan éxy c6 thé hidu dién bing phuing trinh sau :

D, = D, 1075t (18)

Trong dé kg - hé s tdc d6 hia tan, phy thufc vao ban chét khéng khi, nhiét da
méi trudng, trang thal bé mit tifp xic va difu kién xdo tron nudc vdi khong khi, c6
thé tham khdo bang (1-2)

Bang 1-2
Gid ; vii mhidt dd nude ngudn
Déc tinh nguén nuéc o Ryt shind) i
10°C 15°c | 20°C 26°C
= Ngufn nudc khong cd déng chiy hoac i
chay chAm . 0,11 0,15 -
- Ngufin nude vbi tée db dimg chdy < 0,6 m/s 017 0,185 0,02 0215
= Ngufin nudc vii dong chiay manh 0,425 0,46 0,05 0,564
- Ngufin nude nhd véi ddng chdy manh 0,684 0,74 0,08 0,865 i
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Tinh vdi qué trinh tiéu thy vad hoa tan 6xy déng thoi xfy ra, tde d6 v8 sy thidu
6xy ¢6 thé bifu hién bing phuong trinh c4n bing sau -

dDy :
at = kL — k'al)y (19)

Sau khi My tich phan nhin duge phudng trinh biéu dién do thifu hut dxy sau
thoi gian t : '

kyLg

- ks — Ik

(10~ =t — 107kt 4 p_ 1075t (20)

Trong d6 : Ly - BOD cifia hén hgp mtde ngudn va nude thai & thai diém xd nude
thai vao ngudn, nghia la thdi diém ban ddu cia qui trinh tidu thy 6xy mgl ;

D, - dd thifu hut dxy trong mudc ngudn qua thdi gian t, mg/l

Quai trinh tidu thy va héa tan dxy trong nudc ngudn c¢6 thé bifu dién bing dé
thi trén hinh (1-1).

Trén hinh (1-1) dudng cong 1 ddc trung cho qué trinh tidu thu éxy khéng tinh
dén lugng Oxy hoa tan b8 sung, xAc djinh biing cong thic (14) ; dudng cong 2 - cong

thie (18) ; dudng cong 3 - ddc trung cho hai qua trinh tiéu thy va héa tan oxy
dbng thai.

b
" 3
o 108k -
B 75 | |
5 Hinh 1-1: D3 thi thay ddi ché dg dxy
'8 50 A - Di€m t6i han cta d0 hut dxy t6i da,
0. B - Difém phue héi tfc do 6xy hba tan
o 23 161 da.
[ 5]
‘i 1] 1 PO 1 I TN | B R R |
1 23 &5 678

Thdi gian,Ngdy

Diém thilp nhét trén dudng cong 3 ing vdi s6 lugng dxy nhé nhit co trong nude
ngudn hodic img vdi tdc 4§ hut 6xy I6n nhidt. Diém A goi 12 diém tdi han, bifu dién
trang théi nguy hiém clia nude npudn vé mat vé sinh,

Nhu vay néu & diém tdi han A trong nuée ngudn 6 di lugng 8xy hoa tan cdn

thiét thi ¢ thé yén tAm rdng trén nhimg doan khéc ctia ngudn nude sé c6 lugng dxy
héa tan 1én hon lugng 6xy hoa tan tai diém A.

Thii gian tdéi han tmg véi ham lugng dxy nhd nhét co thé xic dinh theo cdng thiic :
14



kg Da(ke' — kyy
lg{ 3, L7 k; Lo '} i
t = — T (21)

Néng do nhiém bén ban ddu clia nuée thii &nh hudng ding k8 dén qua trinh ty
lam sach cla ngudn nude.

Nhu dé trinh bay & trén, qué trinh tuf lam sach clia nguén thé hién qua khi niing
khoéng hoa chit bidn hitu co va qua sy xdo trdn thufdn tiy ly hoc. Qua trinh khoéng
héa chit bdn htu co phy thude chi yéu vao lugng 6xy hoa tan trong nudc ngudn.
V1 vay khi néi ring ndng d4 bfn ban ddu c6 dnh hudng lén tdi lugng 6xy héa tan
thi ¢6 nghia 1a ¢6 &nh hudng tdi qua trinh ty lam sach clia ngufn nudc.

Hinh (1-2) minh hoa sy phu thudc gita ning 46 bén ban ddu L, dén s thay déi
6xy hba tan, Trong vi dy, tdt ci cdc trudng hop d9 thifu hyt dxy hoa tan ban ddu
lfy nhu nhau = 1 mg/l, con nhigt 4o = 20°C.

Tir dé thi (1-2) thdy o, thii gian dé lugng oxy hoa tan dat gia tri eyc tidu (do
hut 6xy dat gia tri cyfc dai) dao dgng trong khodng 2 - 3 nghy.

Cong thite (21) biu dién méi quan hé gita thdi gian va him lugng BOD lic ban
ddu. Tir cong thie (20) thdy ro t6c do thidu hut 6xy trong nude ngubn & thai diém
tdi han Dy, ti 1@ thuan v6i BOD lic ban ddu L,. Trong diéu kién hoa tan kém, nghia
la & vai chd nao d6 trong nguén nude sé khong co dxy hoa tan Vi dy, nhu trudng
hop Lg = 40 mg/ va ke = 0,2 dugc trinh bay trén hinh (1-2).

Trong nhidu trudng hop, tée 4 tieu thu 6xy & giai doan diu 16n hon gia tri tinh
toén va lugng éxy giam xudng nhé hon gidi han cho phép 4 mg/l. Béi tde do hoa
tan éxy phy thube nhidu vio kha niing xdo tron, cho nén cé trudng hop ngudi ta xiy
dung cac dép trdn va céc cong trinh déic bidt dé ting cudng xdo trHn lam thodng
nude ngudn.

Khi xéc dinh htgng éxy hoa tan vao mgdc ngudn thudng sit dung hé s thim lgu
A (phu thude vio lugng thidu hut dxy, nhiét do, do sdu, tde d§ dong chay cla nguéin
viL didu kidn khi hiu).

He 36 thdm lau A c¢6 thé xéc dinh theo cong thic :

A= gy (22)

Trong d6 : Q - lwu lugng nude ngudn, m® ;

Lg, Lt - nhu cfiu 6xy cho qué trinh sinh hea & thoi diém ban déu
va 4 diém tinh toan, mg/l, gn’mB :

F - dién tich m#t thodng trén doan Linh todn, mg.
16
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Nhig¢t d¢ ctlia nude ngudn ciing c6 anh hudng dang ké dén ché dé Gxy clia n6. V4
mua hé khi nhigt 4§ cia nude nguén ting, qué trinh dxy héa cde chit hia co sy
ra vdi cudng d§ manh, trong khi d6 do héa tan Oxy vao nudc lal gidm. Vi thé do
thiéu hut éxy ting nhanh hon so véi mua déng (Hinh 1-3).

. ; L

NOR KT

10 0D 2 & & & 10
Théi gian , Ngdy Thdi gian , Ngdy
Hink 1-2 : Tde déng cita BOD ban
ddu toi h¢ s6 hoa tan ky, t6f sy thay déi Hink 1-3 ; Téc déng cia nhigt do
ham lugng éxy hoa tan dén ham luong dxy hoa tan

Tir nhitng dudng cong trén cé thé xhc dinh duge thdi gian tdi han ty. Vi du, vdi
nhiét do ciia nguén la 10°C, ti, = 4 ngiy va do thidu hut 6xy Ia 5 mgl.

Khi xi nude thai chua duge xit 1¥ vao nguén céc chdt bén lo limg sé l4ng xulng
déy va khi tdc dp dong ehiy trong ngudn khong ldn ldm thi cac chdt do ldng xufng
ngay canh miéng xa. Céin ling sé phan hiy ky kh tao ra cdc chdt COg, CHy, HsS...
Qué trinh phin hiy ky khf cé thé xfly ra lidn tuc trong mét thai glan dai va qua
trinh ty lam sach cfia nude ngudn ¢6 thé coi nhir chém dit. V1 vy edn xit Iy mede
théi khoi nhimg céin ldng tdi mic d6 cdn thidt trude khi x4 viio ngubn.

1.2.2. Nguyén tic xa nuvic thai vao nguin

Trén quan diém cong nghe xit 1y nude thai, nguén nude e6 thé coi la mot chng
irinh 1am sach sinh hoe trong didu kign ty nhién, nén cén hét s lgi dung. Tuy
nhién, nguén nude cing nhu b4t k¥ cong trinh xir ¥ ndo chi c6 thé tdi duge mot
khéi lugng chdt nhiém bén nhit dinh ma thoi,

Ludt bao v& ngudn nuje dua ra nhitng dinh mie chita nude thai eia nguén,
bang 1-3.
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Bang 1-3

\"H Hb chiia nude
% .
i Loai 1 Loal 2 Loai 3

"y

Chit nhidm hﬁ:\“‘xm
G

—

Sau khi x& nudc thai vao va xdo tron kf, néng dd chit 1o lifng cla nude
héin hop cho phép ting 1én so v6l nude ngudn khéng qud

" 1. Chat loling

0,25 mgfl 0,75 mg/! 1,5 mgil
A M i Sau khi x& nuée thai vl vt xdo tron ky, thi hén hop nude thai va nudc
ngufin khéng od mii va vj
8. Oxy hoatan
Oxy hoa tan | Oxy hoa tan trong nu6e hén hop xdo trdn ki khong it hon 4 mg/l
4. BOD2o | 5
Sau khi xA nufc thai vao vA xdo trdin k#, nhu cdu dxy cho qua trinh sinh
hda hokn todn cia nuée hdn hop khing vugt qué.
3mgl 6 mg/l Khang quy dinh
oA | Nude thal x4 vio ngudn khéng duge lam thay d4i phin dng
i 5b=pH = 86
6. Mau séc

Hén hop nude thai va nudc ngudn sau khi xdo trdén k¥ phdi khéng cd
miiu khi nhin qua et nuée cao :
20ecm i 10 cm I §em

1.Vitrung gdybink | p0 s vio nguén nudc nhitng loai nudc thai chita vi tring giy bénh

8. Nhitng chét doe hal Nudc thii x4 vio nguén msée khéng mang tinh doc hai.

* Quy ch& bdo v& moi trudng phin biét ba loai ngudn nude :
~ Ngusn dimg d€ cung cfip muéc cho do thi vi cde xf nghitp ché bidn thuo phim - nguén loai 1,
- Ngufn ding d€ cung cdp nube cho cong nghiép, ding df chan nudi cd, nghl ngoi tdm
giit — nguén loai 2,
— Ngufn mang tinh chit trang trl kifn tric, chin nubdi thiy sdn, tufi tifu v.v. - ngudn loai 3.

1.2.3. Xac dinh mic d6 xit I¥ nude thii

Nude thai trude khi xa vao ngudn edn phai xi¥ ¥ ddm bao yéu cdu ciia "Quy ché
bdo v& mbdi trudng”, ddm bdo cdc yéu cdu v@ sinh ngudn nude vA nhitng mue dich
kinh & ky thugt va xa hoi. | RdUNG bk HOC kva fean

B e Tl [T pmp———

f B | e
| THI VIEN

A — Y W —

M AFH 36

i
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Viec xéc dinh dung mite d¢ cin thiét phai xit Iy nude thai phit hgp vdi nhimg tigu
chudn ydu cdu v¢ sinh sé gidm duge kinh Phi xiy dung cong trinh vi cé thé dung
ngay ngudn mede dé€ xir 1¥ nude thai.

Vige xdy dyng hé théng thoat nude thudng tién hanh theo dot, s8 lugng nude thai
x& viio ngudn cGng tang lén dén dén. Bai vay mite d) x& 1y nude thadi & mébi giai doan
ciing co thé khéc nhau,

Dé xdc dinh mue d8 xif 1y cdn biét cac s6 litu vé thity vin, Iwgng cin bing éxy...
Mitc d§ cin thiét xi 1y, theo nguyén téc, phéi xét ddy d cdc mét : ham lugng ein,
lugng Oxy hoa tan, BOD, pH, d§ méu, mui vi, miu sdc v.v... Sau diy xét mot vai
yéu td chinh.

* Xdc dinh muc d§ cin thiét it Iy nude thdi theo chér lo ling
Ham lugng chdt lo litng cho phép trong mede théi x4 vio ngudn, xéc dinh tir ddng

thie (23) :
]"ang +E[G2 = (yQ +tI}EU.,-.g +p) (23)
Tit dé ;
Q
Eg'—-p['}'a'l'l:] + Co (24)
Trong dé :

p - ham lugng chdt lo img ting cho phép trong nude nguén sau khi xdo trén ki
vii nude thai, grm® ;

Q - luvu lugng nude ngudn, m®/h :

q - heu lugng nude thai, m3ﬂ1;

Cng - ham lugng chdt lo limg trong nude ngudn, grr'ma.

Mtc d¢ cén thiét phai xi 1y :

100% (C; = Cq
Ey = — C : (25)

(C1 - ham luong chét lo ling trong nude thai trude khi xir 1y,

* Xdc dinh muc dj cdn thiét xid Iy nudc thdi theo lugng dxy hoa tan trong nutde ngudn

Néu thifu 8 ligu vé qua trinh thim lau Oxy véio mrde ngudn, vige xée dinh mic d6 cén
thiét xir 1y mue théi s tién hanh theo hugng dxy hoa tan véi didu kién vé sinh, Khi d6 coi
nhus chiit bén hitu co duge dxy héa nhis bxy sin c6 trong nude ngudn. Tinh ring, néu hugng
Oxy hoa tan trong nude ngubn qua 2 + 3 ngdy ddu sau khi %3 nude thai vao khéng thip
hon 4 mgl, thi né s khong giam xudng rong nhimg ngay tiép theo.
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Ta c6 bifu tinic cAn biing éxy nhu sau ;

YQOng - (LngrQ +L29)04 = (vQ +q)4 {26)
Trong d6 :
Q- hru lugng nude ngudn, msfng.dém :

Opg- Wwgng 6xy hoa tan trong nude ngudn (trude khi x4 nudc thdi vao),
mg/l, ig:rh'n3 ]

q - hru lugng nude thai, mafng.dém s
Lng, L2 - BOD cila nudc ngudn va nudc théi sau khi da xit Iy, mg/l, gr/m® ;
0,4 - he s6 chuyén d6i tit BODgg sang BODg, grim®, mgl ;
4 - lugng 6xy hoa tan nhd nhit cdn dat duge g:r.nfma, mgjl.
Tir bidu thic (26) ta c6 :
yQ

Miue 40 cdn thidt x(r I¥ nude thai :
E, = LE—L;LE— 100% (28)

(Lo - BODagg ban déu ciia nude thai)

Néu tinh dén qua trinh hoa tan 6xy s& phii dé clp t6i céc cOng thie (20) va (21)
va cdn c6 cdc 86 lidu vé ky, kg va Oy

Viée tinh todn s& ¢6 cd sd chiic chin ndu nhu tit ca céde dai lugng déu duge xdc
dinh trye tiép trén doan tinh todn cla ngufn nudc.

Qua trinh tinh todn dua trén 3 didu kién sau :

- Cén xédc dinh thai gian t6i han (cong thie 21), nghia 1a thai gian ti khi bdt ddu
qué trinh dén khi d§ thifu hut oxy dat gia tri tdi han Dy,.

- Cén ddm béo htgng 6xy hoa tan com Jal trong nude ngudn la 4 mg/l trong bét
k¥ didu kién ndo.

Difu dé c6 nghia la, 4 thifu hyt tdi han cla 6xy sé xic dinh theo cong thic :
Dih = Opg- 4 (29)
(Opg - ugng 8xy hoa tan trong nude ngudn tng vdi nhidt d§ dang xet).
Béng phu luc II gidi thitu lugng bxy hoa tan vio nude sach dudi 4p suft 760mm
cht thiy ngn.
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- Tinh todn nhim kifm tra tii trong cho phép céc chdt bén hitu co theo BOD
khi xa msde thai vao nguén. Néi edch khac nhim kiém tra xem lugng BOD cho phép
co pha hity ché dd 8xy cia ngudn nude hay khéng hodic ¢6 ddm bao luong oxy hoa
tan cén lai trong nutde nguén 12 4 mg/l & thoi didm tdi han hay khéng.

Tit nhimg diéu kién trén, st cn bling éxy trong nguén medic co6 thé xdie dinh bai
phuong trinh (30) :

¥.QLag +alg = (r.Q +q)Lg (30)
Trong dé :
Ly - BOD cia mude thii duge phép xa vao ngudn, mg/{ ;
La - BOD ciia hiin hgp nude thai v nude ngufin théa man*didu kién :

_ Lngy.Q + log
b = y.Q +q

Thr phuong trinh (30) ta tinh Lg :

Ly = T2 (L = Lo + L, (31)
Miic d8 cin thiét phai xit ¥ nude thai 14 ;
Ly, - Lo
oo e
4] ]-’D {32}
(Ly- BOD hic ban dfu clia nude thai, mgl)
* Xdc dinh milc d§ clin thiét xi Iy nudc thdi theo BOD

Bidu thite cAn bing vé nhu cdu dxy cho qué trinh sinh héa hén hgp nude thii vai
nude ngudn tai thoi di€m tinh toan bidu dién nhy say :

Laql07"* + y.QLy1071% = (1 4p.Q)Lg (33)
Trong d6 :
Ls - BOD cia nude thai duge phép 34 viio nude ngubn, mg/! ;
Lng - BOD etia nude ngudn, mg/l ;
Lth - BOD tdi han clia hén hep mudc thai va nude ngudn, mg/ ;
ki, k') - hiing s6 tdc d¢ tidu thy éxy cla nude thii va mude ngudn ;
t - thdi gian xfio tron ;

{
= < (/ - chiéu dai dogn dong tinh toén ; v - t8e d trung binh ctia doan dong).



Tit cong thie (33) ta co :

_.Q, Lm 107k Lth
L2 =y (m_ht Laog 10"‘") e (34)
Mitc d6 cfin thiét xir Iy nude thai :
it e LLJLB 100% (35)

Vi du : Xéc dinh mtc do cfn thiét xit 1y nude thai vdi hru lugng 0,8 m*/s, BOD
ban ddu 261 mg/, ham lugng chédt lo limg 271,6 mg/l. Luu lvgng nude simg 14
mﬂfs. tée A6 chay 0,4 m/s, chiéu sdu trung binh 2,0m, hé sé cong cla song 1,2,
néng do chdt lo limg 12 mg/l, BOD 2 mg/l. Khodng cich tir clra x4 t6i mit cdt tinh
todn 30 km, nhiét 4 trung binh mita hé 15°C. S6ng thujc ngudn mude loai L.

Bai gidi :
Theo eong thie (10) :

0,4 x 2,0

E =20

= 0,004
Theo cong thite (9) :
: 3' 0,004
a=12x15 o8 - 0,321
Theo cbng thite (7) :

| — o—0:32 V3000

= — = (85
: 1 4+ 22 0,32 V3000
0,8
Theo cong thire (24) :
Ca = 0,25 (M + 1) + 12 = 15,98 mg/l
0,8
Theo edbng thie (25) :
e _ 2716 — 15,98 _
Es = 271.6 100% = 93,5%
Theo cong thie (27) :
Lz = E,EM (B-04x2—4) - 10=346

0,8
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déng thoi véi cong thie (21)

Theo cong thire (28) :

_ 261 - 346

Eo 261

100% - 87%

Theo cée bing (1-1), (1-2) va phy lue 1T ldyv:k1 =008 : ko = 0,185 va Ong = 10,15,

Thay céc gié tri Dt = Ong - 4 = 10,15 - 4 = 6,15 vao cong thie (20) va giai
bing phuong phép lua chon dén, ta c6 : K tth = 2,6

ngay La = 15 mg/l.

Dty = 3,94 mgli < 6,15, nghia 13 lugng éxy hoa tan t8i thi€u khéng nhé hon 6

mg/l (10,15 - 3,94 = 6,21).

22

Dua gid tri La = 15 mg/! vao econg thire (31) ta c6
La = 0,35% (16 — 2) + 15 = 209 mg/!

Theo eong thirc (32) :

_ 261 — 209

%61 100% = 20%

Eo

Theo céng thitc (34) :

14 3 10~ NAERE
LE: D’EEDE { ln-'ﬁ:ﬂﬂx 2,6 - 2Xx

Theo cong thitc (35) :

261 - 28,69

Nhu vy, dua vao sd lidu tnh toé&n mite d® cén thiét phai xit 1y
- Theo vat chét lo ling 93,5% ;

- Theo lugng dxy hoa tan (khéng tinh dén qué trinh thdm lau oxy) ;
- Theo BOD hén hgp nude thdi va mude nguén 89%;

doi héi phal xi¥ 1§ hodn toan trude khi xi nude thil vio ngudn.
1.3. SO DO CONG NGHE XUJ LY NUOC THAI

L3.1. Nhiing phuong phap xi I¥ nude thai

Ngudi ta phin biat 3 phIJ.IHng phip xtt 1¥ nude thai

- Xit I¥ co hoe

- Xit Iy héa - 1y

- Xir 1y sinh hoe.

T0,08%26 ) T T -o008xze — 28,69 mg/l
10 10



Nude thai sinh hoat thudng sit dung nhitng phuong phap co hoe va sinh hoc dé
xit 1y, con nue thai cdng nghiép thuang sit dung nhimg phuang phép hoa 1y
+ Phuang phdp xid Iy cu hoc :

Phuong phip xit 1y c¢ hoc st dung nhidm muyc dich tich cac chit khong héa tan
va myt phiin céc chét & dang keo ra khdi nude thii, Nhimg céng trinh xit I¥ ed hoc
bao gfm :

- Song chin réc, chén gt cée cin bdn c6 kich thude ldn hay & dang sgi : gifly,
rau cb, ric v.v... duge goi chung 13 rde. Réc duge chuyén tdi may nghién dé nghién
nho, sau d6 dé trd lai trude song chin rac hode chuyén téi bé phan hiy can (bé
metanten). Trong thai gian gin ddy ngudi ta 4p dung loai song chén rac lién hop
vita chin giit vita nghién réc.

- Bé ling cét, tich cée chét bén vé co cé trong luong riéng lén hon nhidu so vdi
trong Iugng riéng cia nude thai nhu xi than, edt v.v... ra khdi nude thai. Cat tir bé
ling c4t dua di phoi khd & trén sin phoi va cat kho thuting duge sit dung lai cho
nhitng myc dich xdy dung.

- Bé ling, dé tach céc chdt lo limg co trong luong riéng ldn hon trong higng riéng
cua nude. Chét lo Kimg ning hon s& tir tir ling xuéng ddy, con chét lo limg nhe han
s& nbi 18n mit nude. Ding nhitng thiét bi thu gom va van chuyén cac chdt bén lang
va néi (ta goi la céin) lén cong trinh xir Iy can.

\ - Bé vdt dfu md thudng dp dung khi xit Iy nude thii c6 chita ddu ma (nude thai
ebng nghigép), nhidm tach edc tap chét nhe. P&i véi nude thai sinh hoat khi ham lugng
dfu méd khong cao thi viéc vot ddu méa thye hién ngay & bé ldng nha thiét bi gat
chdt ndi.

- BE lpc nhdm tach cdc chdt & trang théi lo limg kich thude nhd bing cach cho
nude thai di qua ldp loe diie biét hofic qua 16p vét lidu loe, sit dung chil yéu cho mot
sd loai nude thii ebng nghigp.

- Phuong phép xit 1y co hoc c6 thé loai bd duge dén 60% céc tap chit khing hoa
tan ¢é trong nude thai sinh hoat va gidm BOD dén 20%.

Dé tiing hidu sudt cbng téc cia céc cing trinh xit 1y co hoc ¢6 thd ding bign phép
thodng gi6 sa b, thoéing gié dong tu sinh hoe, hitu qua xit 1y dat tdi 75% theo ham
ltgng chit lo Wimg va 40 - 45% theo BOD,

Trong 58 céc cong trinh xif 1y cd hoc phai ké dén cd bé tir hoai, bé ling hai vo,
bé ldng trong c6 ngin phin hity 1a nhimg c6ng trinh vira dé ling vita dé phan hiy
ciin ldng.

Néu difu kién dia phuong cho phép thi sau khi xir 1§ co hoe nude thii duge khir
tring va x4 vio ngudn, nhung théng thudng thi xi 1y eo hoc chi 1a giai doan xit 1y
s0 b§ trude khi cho qué trinh xir 1y sinh hoe. -
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* Phuong phdp xi Iy héa - Iy :

Thue chédt clia phuong phap xt 1y héa hoc 1a dua vio nude thii chét phén dng
nao dé d& gy tac déng vdi edc tap chit bén, bién déi hoa hoc, tao thanh chét khac
dudi dang cén hodc chit hoa tan nhung khéng dée hat hay gy 6 nhiém mdi truing.
Vi du phuong phap trung hoa nuée thai chita axit va kifm, phvong phép 6xy héa v.v...

Céc phuong phap héa Iy thuing tmg dung dé xit Iy nude thai li keo tu, hdp thy,
trich ly, bay hoi, tuyén néi...

Cén eif vao diéu kién dja phuong vi ydu cdu vé sinh ma phuong phép héa |y 1a
giai phap cudi ciing hodic 12 giai doan xi¥ 1y s0 bd cho chc giai doan xir 1y tiép theo.

« Phuong phdp xit Iy sinh hoc :

Dua vao sy séng va hogt dfng cia céc vi sinh dé 6xy hoa chét bén hitu co & dang
keo va hoa tan ¢é trong nude thii.

Nhimg cong trinh xir ly sinh héa phén thanh 2 nhém :
- Nhimg cong trinh trong d6 qué trinh xi¥ 17 thye hién trong difu kién tur nhidn ;
- Nhitng c6ng trinh trong do qué trinh xir Iy thire hign trong diéu kién nhan tao.

Nhitng ¢dng trinh sinh hoe thwe hién trong didu kién tr nhién la : Canh déng
tatdi, bai lge, hé sinh hoe v.v... Qué trinh xit 1y dién ra chm, dua chil yfu vao ngudn
Oxy va vi sinh c6 & trong dét va nudc.

Nhimg cdng trinh xi 1y sinh hoc trong didu kién nhan tao 1a : BE lpe sinh hoc
(Bidphin), bé 1am thodng sinh hoe (Aeroten) v.v.. Do cée didu kién tao nén bing
nhén tao ma qué trinh xt 1y dién ra nhanh hon, euding d9 manh hon.

(Jué trinh xr 1y sinh hoe trong didu kidn nhin tao c6 thé dat mic hoan toan (xi
Iy sinh hoc hoan toan) vdi BOD gidm t6i 90-95% va khong hoan todn véi BOD glam
tdi 40-80% .

Giai doan xt 1y sinh hoc tién hanh sau giai doan xir 1¥ co hoc. BE ling sau giai
doan xit Iy co hoe goi 1a bé ling dyt . DE chin gint mang ginh hoe (sau bé Bidphin)
hofc bin hoat tinh (sau bé Aeroten) dimg bé goi la bé ling dgt 1L

Trong trudng hgp x 1y trén bé Aeroten thudng dva mot phén bin hosat tinh tré
lai bé Aeroten dé tao didu kidn cho chng trlnhﬁfat hi¢u qua cao hon. Phin bin hoat
tinh con lai gol 14 bin hoat tinh du, thuing dua t6i bé nén bim dé lam giam tha
ch trude khi dua vio b& Metanten dé thye hien qué trinh 18n men.

Qua trinh xir 1y sinh hoc trong didu kién nhan tao khong loai trir triét d€ cée loai
vi khuéin, nhit 1 vi trung gy bénh, B&i vay sau giai doan xir 1y ginh hoe trong diéu
kién nhén tao cdn thye hign giai doan khir tring nude thai trude khi xd vio ngudn.
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Trong qua trinh xit Iy mede thii bing bt ky phuong phép ndo efing tao nén mot
lugng céin déng ké (bdng 0,5- 1% tdng hru luong nude thai). Céc chit lo limg khong
hoa tan & bé Mng dgt I goi 1A cfin tudi ; céin gilt lai & bé lang I goil & mang vi sinh
(sau bé Biophin) hogc bin hoat tnh (sau bé asroten).

«N6i chung céce loai cin trén déu cé mii hai théi khe chiu (nhét la cfin tudi) va
-nguy hiém vé mit vé sinh. Do vdy nhdt thiét phdi xif 1y ciéin thich déng. D& gidm
; ham lugng chét hitu co trong cdn va dé dat céc chi tiéu vé sinh thudng ip dung
/ phuang phép xit 1y sinh hoc ky khf trong céc cong trinh tu hoal, bé l4ng hai vé hozc
E\b’é metanten.

i B tu hoai va b& l&ng hai vé thite hign déng thdi hai nhiém vu ; ling céin va lén
men cin ling.

BE Metanten 13 cong trinh tuong d6i hién dai chi ing dung dé l&n men cén ldng.
Poi khi bé nay eiing con duge sit dung dé xit 1y so b nude thai cong nghiep cé ning
dd cao.

. Dé gidm 49 dm cia cin da 1én men thudng sir dung cée cong trinh : hd bin (déi
Vvdi tram xit 1y nhd), san phai bin, thiét bi sdy khé bing cd hoe, loe chan khong, loc
ép ... Khi lugng cin kha 1dn co thé sir dung phuong phap sy nhist.

1.3.2. So db cOng ngh¢ tram xi 1§ nudc thai

Day chuyén cdng ngh# i 1y la t6 hgp cong trinh, trong dé nude thdi duge xi ly
ting bude theo thit ta tdch cde céin l6n dén cdc cdn nhd, nhimg chét khéng héa tan
dén nhimg chél keo va héa tan. Khir tring la khau cufi cung,

Viéc hya chon déy chuyén cong nghe 14 mot bai todn kinh té ky thuat phie tap
phu thude vao nhiéu yéu t6 nhu :

- Thanh phéin tinh chét nude thai,
- Mite d6 cin thiét 1am sach,

- Céc yéu td : diéu kién dia phuong, ning luong, tinh chit ddt dai, dién tich khu
xfly dung tram x 1y, lwu lugng nude thii, céng sudt cia ngubn v. v...

Khong thé co mot so dé miu ndo co thé ap dung cho nhibu truong hop. Vi du,
tuy cing déu I2 nude thdi cha mot d8i tugng thoat mede, néu nude thii sau xit 1§ xa
vio ngubn khong ding vio mue dich cfp mrde sinh hoat s6 khéc véi didu kidn xa
viio nguin cdp nude sinh hoat.

Day chuyén cong nghé cia mdt tram xit Iy hoan chinh ¢6 thé chia lam 4 khéi

1. Khdi xik Ij co hoc ; nuée thai theo thu ti qua : song chin rdc, bé ldng cat va
bé lang dot 1.

2. Khdi xit Iy sinh hoc : musde thii theo thit ty qua : khéi xi¥ Iy co hoe, ¢ong trinh
xit 1y sinh hoe, bé 1dng dot 11
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3. Khdi khut tring : nude thii sau khi qua khéi x l¥ co hoc hodic khéi xir 1y sinh
hoc thi duge hda tron cing chdt khit tring va cho tdi bé tron, bé tiép xic. Phin Ung
khir triing dién ra & bé tidp xue.

4. Khdi xid Iy cdn : bé ling, cong trinh lam khd cin.

So dé tdng quat day chuyén cong nghé trinh bay & hinh 1-4,

Chi trong trudng hop tram xit 1y quy mé 16n va yéu cdu vé sinh cao thl mdi ap
dung so @8 xit 1y nhu trén. D6i v6i trudng hop cho phép gidm muc d0 xi 1¥ hodc
ddi vdi nhitng tram c¢6 cdng sudt nhé so dd c6 thé don gidn hon. Sau day 1a mot s6-
vi du. A i, i it e 4 s
e L

.2 @

T B—

_]
I
!
1
J
|

B R A B S —
J =

Hink 1 : So d& nguytn tde ddy chuyen cong nghé tram xit Iy hoan ehinh

1. Song chén réc ; la. Mdy nghién réc ;

2. BE ldng cat : 2a. S4n phoi cat :

3. Bé ldng dot I ; 4. Cong trinh xi 1§ sinh hoe ;
5. B8 ldng 1dn II : 6. Méng tron ;

7. BE tifip xiie ; 8. Cong trinh xi 1y can ;

9. Cong trinh lam khé can ;

= dudng nufic | ———-= dubing céin ;

——— dudng phAn chia khdi ;

I- Khéi xii Iy co hoe : [I- Khéi xit ly sinh hoe :
ITI- Khéi khi trang ; IV- Khdi xi |y ofin.
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a. Khi cén x{ 1y co hoe, chll yéu tach ra khéi msdc théi cée ciin bdn & dang khéng
hoa tan thi s8 khong c¢é khoi II.

b. Khi cong sudt tram dudi 5000 mafngﬁy dam, song chiin rhe cha tram bom chinh
thiét ké v6i khe hd 16 mm, thi trén tram x 1y c6 thé khong xfy dung song chin rac.

¢. Khi cong sudt tram < 100 m”/ng.dém, khﬁng cén xAy dyng bé ling cht (2). O
ta hién nay véi nhitng tram cdng suét dén 500 m”/ngdém ctng khong cﬁ.n xiy dung
bé ling cit vi ¢ nhidu khé khiin trong quin 1y

d. Khi bé l4ng 14n I 12 bé l&ng hai vd hay bé tir hoai thi cong trinh (3) v& (8) két
hgp lam mit.

e. Khi xit 1§ sinh hoc trong didu kign tif nhién thi khéng cé bé ldng dgt 1L

g Khi cong suft clia tram xit Iy nhé dudi 500 m°/ngdém va dit gin cac cong trinh
dén dung thi khéng nén x4y dung sin phdi bim (9). Khi dé ding 6t6 hit bin va vin
chuyén di xa.

h. Trong nhitng ndm gén day, vdi nhimg tram xit 1y cong sudt dudi 700 mse‘ngﬂﬁm
ngudi ta xay dung céng trinh xir 1y kifu aeroten kéo dai thai gian lam thodng hay
mudng 6xy hoa thi so dé cong ngheé lai cang don gian hon (Hinh 1-5).

O+

Hink I-5 : So db cong nghe ¢p dung céng trinh &xy hée fudn hodn
1. Cong trinh éxy hda tufin hodn ;
2 BE lAng dot II ; 3. Khit tru.ng

Trong trudng hop, néu difu kién vé sinh cho phép gidm mitc d6 xi 1y, thi co thé
khéng edn xay dung bé ldng dot 1L

Ngoai ra, cing cin ké dén nhimg trudng hop riéng khi luu lugng nude thai it
(dudi 100 m®/mgdém), néu diéu kién vé sinh cho phép 4p dung bé tr hoai, thi bé tur
hoai ¢é thé la céng trinh duy nhdt trong day chuyén cong nghé.

Néi chung, la phai dua trén co s6 tinh toan mie d§ cln thiét xit ly nude thai co
dé cip tdi didu kidn dia phuong va yéu 16 kinh t& k¥ thuit ma quyét dinh phuong
phép xit Iy, Trong thiét k& 46 &n c6 thé tham khdo bing 1- 4.



Bang 1.4

-

Phuong phép xit Iy Miie M{:ﬂﬁ‘glg} theo C, MIIB:'. g?} :t:]ml;;ﬂt:len
- Phuong phép xif Iy co hoe Dén 80 -
— Phuong phdp xit 1y sinh hoc titng phén 25-80 25-80
- Phuong phap xi Iy sinh hoc hodn toan 15-25 15-25
~ Phuong phap xi ly sinh hoe trigt d& (xi Iy
| thém trén hé sinh hoc, b€ lge cdt ...) < 15 <15

Lya chon thanh phin céng trinh don vi cdn tinh dén cong sudt cla tram, didu
kidn ddt dai, khi hu, myc nudc ngdm v.v...

Néu doi héi mite d6 xir 1y cao c6 thé con cén phai xét dén khéi i 1¥ thém trén

hé sinh hoc, bé loc cat vov...

Bang 1-5

vi DU LIJA CHON CONG TRINH DON VI TRONG DAY CHUYEN XU LY NUOC THAIL
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Cong sufit cla tram xi Iy, m°/ng
gt el Dén Dén Dén Dén ‘Dén | Dén | Lén hon
50 300 5000 10000 | 30000 | 50000 | S0000
1 2 3 4 ] 6 7 8
Phuong phap xi 1y co hoc
| - Song chén rac + | o+ + | + + + +
~ BE lang cat - ”
+ding - - - = - + i
+ ngang - - + + + + +
+ nude chiy vang - - + + + + +
- Bé ldng :
+ hai vd, + + + - - - -
+ding ~ + + + g - =
+ ngang - - - + + + +
+ Radian - - - + + + -
~ B# Metanten - = = + + + o+
- San phai bun + + + + + + +
- B# lgc chan khéng - - - - = G +
- B& lpc ly tam = - - + + + +
= Tram khir tring "+ + + + + + +




1 2 3 4 5
Phuong phdp xi ly sinh hee

- Bai loc ngém # | = - -
- Canh déng tudl + | + + +
- Bii loe + + + +
- B4 Bidphin cao tai = - + +
- B4 Bidphin thubng + + - +
— H4é sinh hoe + + + - i
-B& Aeroten + + + |
— Bé nén biin - - -
Cha thich :

+ Ki&n nghi s dung,

- Ki#n nghj khéng sit dyng.
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Chuong I

CONG TRINH XU LY NUGC THAI
BANG PHUONG PHAP CO HOQC

2.1. SONG CHAN RAC :
Dé chén gitt nhimg rédc bén thé (gify, rau cd, rc ..) ngudi ta ditng song chin rac.
Song chiin ric 12 cong trinh xit Iy so bo dé chudn bi didu kien cho vige xit Iy mnde thai

sau d6. Truong hgp d tram bom chinh da diit song chin rée véi kich thude 16 mm thi
kl'ﬂngnhﬁt.ﬂ'liﬂtphﬁidﬁtnﬁGuﬁnhgmm&lﬁm“mfdﬁivﬁiimmuﬂngmtrﬂﬁ}.

Song chéin rédc gdm cac thanh dan sfp xép canh nhau & trén muong din nude.
Khoang céch gita cdc thanh dan goi 1a khe hé (mét ludi). Song chdn rdc c6 thé phin
thanh cde nhém nhu sau :

1. Theo khe hé song chdn phan biat loai thé (30 - 200 mm) va loai trung binh
(5 - 25 mm). D6i véi nude sinh hoat, khe hd song chin nhd hon 16 mm thue té it
dude st dung.

2. Theo dédc diém cdu tao phén bidt loai cé dinh va loai di déng.
3. Theo phuong phap ldy rac khdi song chén phén biét loai thi cOng va co gidi.
Song.chéin rée thudng dit nghiéng so véi mat nim ngang mit goe 45° - 90° (60%)

dé tién lgi khi co rita (Hinh 2-2), theo miit bding ciing ¢6 thé dat vubng gée hode
tao thanh géc a so voi hudng nude chay.

Thanh dan song chén cé thé dung loai tiét dién tron d = 8 + 10 mm, chir nhit
Sxb = 10 %X 40 va 8 x 60mm, bdu dye ..., hinh 2-1. Tiét dién hinh trén ft duge st
dung vi rdc dé dinh ch#t vido thanh dan gy kho khiin cho cdng téc cdo ric. Duge
sit dung nhidu 12 cac tiét dién hinh chir nhat, tuy nhién loai nay tdn thdt thiy lue lén,

Song chiln réc loai di ddng (khéng c6 dinh) vi do thiét bj v quén Iy phitc tap
nén it sit dung. Sir dung nhiéu hon la loai song chén réc c6 dinh, ldy rédc nhd céc
cao sit gln lidn vdi ha xich quay, lam vige 1-2 ldn trong ngay. Réc chuyén tdi may

nghién (néu lugng rde W > 0,1 msfngﬂ}r dém) vi sau khi nghién nhé din d8 vao
muong trude song chin rac hay vao ha

thdng din bim lén b Metanten.

Céo ric c6 thé dit trude hodic sau E E_I ;]; .. : ﬁ’
song chdn. D4t trude thuing gay hién’ '1 ?
tugng nén ép gidta cdc thanh dan, do a d e

d6 rdc dé dirt va bit ra khoi cac thanh

dan cufn theo dong nude. Néu trong  Hinh 2-1 : Tiét dien cdc thanh song chdn rdc
30
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nude thal s6 lugng réc nhiéu thl con gdy hién tiong va thily lue lam xé dich hodic
sai léch thiét bi cao réc, ket riing xich v.v... Hiu nhr nhimg nhuge diém d6 khong
¢6 & song chin réc vdi thiét bi cdo rac dit & phia sau.

Lugng réc gitr lai & song chén rde phu thue vao kich thude khe hé gita cac thanh
dan, c6 thé tham khio bang 2-1.

Béang 2-1
Khe hdsongehdn, | 0 | 55 | 95 | 30 | 40 | 50 | 70 | 90 | 100 | 120
{mm)
- Lugng rac giv lgi, | 6 5 | 86| 3 | 256 | 2 1,6 | 1.2 | 1,1
(/nguisi/nam) 5 3 3 | 25 | 15

Chii thich : - T &8 A Idong rde gilr lai 3 song chdn réc co gidi,
= Mfu &6 12 lugng réc giit lai d song chdn rdc thi cong.

Fg

a} r 2
1
b
£ —
7‘7"77777777777-/ =
by =
NI . —
A& | "BE d
4 1« - |
) S LS el L2 ]

Hinh 2-2 ; So dd ddt song chdn ric
a- Theo mit ding ;
b,e- Theo mit bAng

D6 fm ctia réc khodng 80% ; d3 tro biing 7-8% ; trong higng thé tich biing 750 kg/m® ;
sau khi nghién, cic hat ¢6 kich thude 1 mm chiém 54% , 1-8 mm — 46%.

Hinh 2-3 trinh bay so 46 dit song chin rdc bing co gidi.

Khi thiét ké song chdn rac cdn hwu ¥:

1. T6e do qua song chin 1y bing 0,7 + 1,0 m/s (vdi hru hugng t6i da). Néu muong
trudie song chdn md rong, tée d6 nude chdy qua cing khong duve nhé hon 0,4 m/s.
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2. Song chin réc thii cong chi sit dung khi higng réc gitr lai W < 0,1 m3jngay

dém. Trong truéng hop dé rae chuyén tidp thanh déng lén manh d4t cé6 hé théng
tiéu nude & dudi. 5

Hinh 2=3 : So dbd dat song chdn co gidi,
1. Song chin véi cdo ric bAng o gifi ;
2. Bing chuyén

3. Song chin rée co gidi sit dung trong trudng hyp lugng ric W > 0,1 mafngﬁjr
dém, ric chuyén tdi méay nghién bing béng chuyén (thudng d&t tai nha song chin rée).

Tinh toén song chin rac bao gbm : Vige xic dinh kich thude budng dit song
chén, song chin va tén thit cot nudc.

So 46 tinh toan song chén réc trinh bay trén hinh 2- 2.

Géc md ryng clia budng At song chéin réc 1y bing 20°. Chidu dai doan ma rong
tinh theo cong thie (36) -
_ Bs — By
2tg20°

I = L,73(Bs — By) (36)
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Chiéu dai doan thu hep sau song chén :

I2 = 0,501 (37)
Trong dé : Bs- chidu réng tng chng cila song chin,
Bk- chidu rong muong din nude tdi va ra khéi song chin.

Trong truing hop song chdn dit chéo géc ¥ so vdi hudng nude chay (tinh trén
mét bing) hinh 2-2b e6 thé chon.

Bs = 0,83 Bs

Chiéu dai bubng 44t song chéin Iz 14y khng nho hon 1,0m, ¢on didn tich phdn
sau song chin khéng ft hon 8,8 m®.

Tdn thdt cot mude phu thude khéng chi vdo mife dé thu hep cla dién tich wdt,
vao ty 1 gifa chifu diy S cla thanh dan va chiéu rong khe hd b, hinh dang thank
dan va goc nghiéng dit song chin mé cén phy thufe vido dic tinh ritng cha réc.
Ngudi ta xéc dinh tén thdt &p hye theo cong thie

"'TE

2g

hsa = ¢ k (38)

Trong dé :

V- tée 40 nude chiay trong muong trude song chin, m/s (img vdi hwu lugng
ldn nhit) ;

£- hé s6 tén thdt cuc b tal song chin rac phy thufce vao tiét dién thanh dan, ¢6
thé xic dinh theo cong thide (39) :

£ =5 (g)" sima (39)
@- goc nghiéng dit song chin ; f- he s 1dy theo bang 2-2
Bang 2-2
_Hinh dang thanh dan b % d | . [ g
{dua theo hinh 2.1) | ,
s | 242 83 | 167 | 1085 | 092 | o076 | 107 J'

P& khic phuc khi niing tao thanh hién tugng dén nude trude va hien tugng ling
ean sau song chén thi phdn budng va kénh din nuée lam thép xudng mot dO siu
béing tn thdt cHt nude da tinh.

S8 luong khe hé song chiin tinh nhu sau :



PO
~ Vghib L

n

Trong do :

g- luu hugng tdi da ctia nude thai, m/s -
Vs- téc df nude chdy qua song chén, m/s
h1- dé sfu nudc & chin song chin, m,

Néu tinh dén hién tugng thu hep déng chiy qua song chin thi s6 lugng khe hé
88 la :

_ q
n= Fohih - k (41)

(k = 1,05- hé s0 tinh dén hién tugng thu hep déng chiy).
Chiéu rong thiét ké song chéin bing :
Be = S (n-1) +bn (42)
{(n-1- 88 lugng thanh dan song chén)
Lugng rédc gilt lai xdc dinh theo efng thie :

.N
W = m ; mafngﬂ}' dém. (43)

Trong 06 :
a- lugng réc tinh trén ddu ngudi trong nim, //ngudi/nim, 14y theo bang 2.1.
N- s0 ngudi tinh todn sit dung hé théng, nguii.

Trong nhiing ndm gin day 6 msic ngoai (Nga, Anh, M§, Thiy Dién ...) sit dung
rjng réi loai song chén réc két hgp. Loai nay lam nhi#¢m vu vita chin giif, vita nghién
rac ngay trén muong din, dam bao t&t v& mat vé sinh va khéng phdi kiém tra theo
doi thudng xuyén, ddm béo 1am viée tdt trong moi diéu kién khi hiu, cong sudt dong
eo nhd va co thé tr dong hoa.

Trong 30-40 nim trd lai day, & mot s6 nude Tay Au ngudi ta xay dimg mdt loai
lu6i sang & trén mdt s6 tram xit Iy. Nude thii sau khi qua ludi sang ¢6 thé x vao
cde hé chita ldn. Ciing c6 trugng hgp ngudi ta dit song chin ric kich thude mat lusi
dén 30mm & trude ludi sing,

Ludi sang 12 tdm thép méng ¢6 duc 18 hay t4m day thép dan bén vdi khe hd
khdng ldn hon 5mm. Ludi sing phan biét thanh loai phdng va loai tru. Theo phuong
phip lam sach Iudi phan bigt thanh logi khé va loai w6t Loai kho lam sach bing
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ban chai sit, loai udt bing thiy lue. Ludi sang thudng sit dung dé xir 1y so b nudc
thai edng nghiép trude khi x4 vao mang ludi thodt nude do thi.

2.2. BE LANG CAT

Bé ling cat thuomg dung dé chdn gid nhing hat c#in 1dn c6 chita trong nude thai
ma cdi chinh la cat. Trén tram xit 1y nudc thai vide ct l&ng lai trong cac bé ling
gy khé khiin cho cbng tac 4y cin. Ngoai ra trong ciin cé cét thi e6 thé lam cho cac
fng din ban cta céc bé léng khong hoat dong duge, miy bom chong héng. Péi vai
hé Metanten va bé ldng hai vo thi cat la mot chét thita. Do do xfy dung céc bé ling
cdt trén cdc tram xir 1y khi lugng nude thai > 100 mafngﬂy dém la cAn thiét.

Trong bé 14ng cat thudng gitt cic hat cé dg ldn thiy lue (xem cy thé hon & phéin
2.3) U > 24,2 mm/s, chiém gén 60% téng s6.

Theo déc tinh chuyén dong ctia mude, bé ldng cat phan biét thanh : bé lng cit
ngang nude chiy thing, chiy vong ; bé ling ct ding nudc ding tir dudi lén ; bé
ling cat nude chiy xodn dc (tiép tuyén va thoang gi6),

Bé ling cat ngang nude chdy thdng thudng ¢6 hé thu cat dit ¢ déu bé. Cat duge
cho vé hé thu bing cio sit va 1y ra bing bom phun tia, may bom céit hodic bing
chc phuong tién gudng, giu xic ... Ldy cat ra khoi bé ling c6 thé bdng thi cong
(néu lugng cat W < 0,0 mﬂfngﬁy dém) va bing co gidi (nfu lugng cat W = 0,5
m®/ngay dem).

Céc hat cat va nhitng hat nhé khong héa tan trong nuéce thai khi di qua bé ling
cat sé rdi xubng day dudi tac dung cha luc hip din bing tde d§ tudng ing vai da
lén va trong lugng riéng cla no.

Tée do chuyén dong ciia dong chdy cang lén thi tée dd roi clia céc hat cat cang
Ién, dbng thai tde do réi thanh phin ding cang manh v cac hat nhd cufén theo
déng chiy cang nhifu. Nguge lai, tic d) dong chdy cang bé thi céie ciin nho roi xudng
déy tao thanh ciin ling cang nhiéu. Nhu vay bé 1&ng cat 1Am vige co6 hidu sudt vdi
khodng gidi han téc dd dong chéy nhét dinh. D&i véi bé lng cat ngang Vmax = 0,3
m/s (véi luu lugng t6i da) Vmin = 0,15 m/s (v6i luu lugng tdi thidu) va thoi gian
nude liru lai tit 30 dén 60 giay.

Khi téc d6 dong chiy gidm din tdi gidi han 0,15 m/s thl nhing lién két hitu co
bét ddu roi ldng. P& tranh hién tugng d6 cdn lam én dinh dong chay.

Tée d6 0,3 m/s la tic do trung binh tinh cho toan bd tiét dién uwdt. Thye té thi
& mot sé ving tée d6 ting len gy hign tugng cuén cét theo, & mot s6 ving khac
téc do lai gldm xudng gy hién tugng trim tich ciin. Do d6 céin ¢6 bién phip lam
difu hoa dong chay & trong bé (hoan thién thidt bi phan phéi va thu nude & déu va
cudii bit).
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Nhung ngay cé khi ddm bdo téc dd gidi han thi céin ling & trong bé ling cat vdi
mic d6 nao dé vin con chia cédc lien két hiru cd, vi chét hitu co thudng dinh chat
vdi ede hat cat va khi cat roi xuéng thi ching efing bj cuén theo ...

Bé ling cat ding it duge sit dung vi khéi luong xdy dung lén.

Bé ldng cat tiép tuyfn cé mit biing hinh tron. Méng din nude vao lim tiép tuyén
vdi bé. O trong bé cdc hat cat chiu dnh hudng cla hai lyc : trong hugng ban than
va lyge ly tdm. Do viy ma khi néing tach cét khoi nude théi duge tdt hon.

BEé ldng cAt lam thoang 12 bude phat trién clia bé lAng cat tifp tuyén. N6 dudge
xfy dyng vdi hinh thi bé chua kéo dai. Nha théi khéng khi nia dong chay nudc thai
trong bé vita quay lai wita tinh tién tao nén chuyén déng xodn de. Hidu sudt xir 1y
ciia loai bé nay rit cao.

Lugng cat git lai & bé ling cat phy thude vao nhiéu yéu td : loai hé théng thoat
nude, tdng chifu dai mang ludi, didu kidn sit dung, tdc ) nude chiy, thanh phén va
tinh chit clia nuée thai ... PEi vdi bé ldng cat ngang va tiép tuyén ldy bing 0,02
Iingusi/ng.dém ; dé dm trung binh 60% , khdi lugng riéng 1,6 T/m" (ddi véi hé théng
thoat nude riéng ré).

Déi vdi he théng thodt nude chung thl s6 lwgng 14y 16n hon 2 14n, thai gian nude
lvu lai bAng 1 phiit.

2.2.1. B€ ling ciit ngang

Hinh 2-4 trinh bay cfiu tao bé ldng cit ngang c6 hé théng tibu nude & day. Bé
ling cit bao gém 2 ngin, muong xi thudng xAy & gitta ching. O day bé c6 méng

AL
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) _bJ=.L T Rl ..,

-i"'-t""'d"-r.:.t ‘..: AT,

. fig.
tigu nudc

Hinh 2-4 : B ldng cdi ngang nude chdy thing
o6 he thing tidu nude d diby.



l6m d€ dat he théng titu nude. Ong titu nude lam biing bé tong hay bing sanh
¢100mm, phia trén d6 mt ldp da day 20-30 em.

Sau khi cin da 1dp ddy diy bé dén mite quy dinh, ngudi ta khéa nude & ddu va
cubi bé lai (tién hanh d6i véi ting ngin). Md khéa trén dudng éng tiéu dé huat hét
nude & trong bé va mot hai ngay sau khi cin da nit hét nude ngudi ta tién hinh hoét
cat. Cat duge dua toi bai dbt 6 bé chén chung quanh - goi 14 s&n phoi edt dé lam

kht cat.

Bé ldng cat ngang nude chy thdng ¢6 thé c6 mot hd thu cét & déu bé, hotic chia
lam nhiéu doan, méi doan c6 hé thu cat riéng.

Béng 2-3 dén ra nhimg kich thudc co ban cla b# léng cat ngang nudc chiy thing
dusge thidt ké, xAy dung tai Lién X0 ci.

Trong thye t6, ngudi ta sit dung rong rai loal bé ldng, ldy cit biing co gidi.

Khi tram xit Iy ¢6 cong sudt > 2000 m°/ngay dém, ¢6 thé &p dung bé ling cit
ngang nude chiy vong (Hinh 2-5). Bé gbm phén ¥ing, mAng véng theo chu vi hinh

Minh 2-5 : BE ldng cdt ngang nudc chdy vong
1. T&m phai ; 2. Nuie k§ thust

3. Ong din cat (ding cho bom phun)
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tron cfia bé, O d4y méng lam khe ha rdng 0,1 - 0,15m dé cét chui xubéng phén chia.
Phén chita ¢6 dang nén cyt. Ldy cat bdng méy bom phun tia.

Nguyén tdc lam viée cia loai bé ldng niy tuong tir nhy bé Mng cat ngang nude
chay thing. Chiéu dai dudng di clia nude 14y bing duing di qua diém gitra clia mang
ldng c&t.

Bé ldng cat ngang nuéc chiy vong ¢6 wu diém la chiém it dign tich xdy dung.
Kich thude e6 thé tham khdo bing 2-3.

Béng 2-3
Kich thude, m
58 lugng nude, .
56 nhém S8ngan
o Chiéu dai, f,m | Chiéuréng, | Chifu siu,
E,]'I]. Hrm
600 2 2 9 1 - 0,5
360 2 2 9 1,25 0.5
Se0 2 2 12 1 0.8
1200 2 2 12 1,25 0,8
Tinh toén bé ldng cat ngang co thé tién hanh nhy sau :
Chiéu dai phén ling xdc dinh theo céng thie :
V
2 : m (44)

Uq
Trong dé :
V- tdc d9 chuyén dong ngang clia nudc & trong bé ldng cat, m/s :
Hp- chiu sau phdn ling, m :
Uo- d¢ 1dn thiy lye cha hat cdn (bang 2-4) ;

k- hé s8 thye nghiém, o tinh dén ché da t:hnyﬁln déng va tée do roi cila cat trong
bé ldng, khi Up = 18 mm/s, My k = 1,7 va khi Ug = 24 mm/s thi k = 1,3

Bing 2-4
S | 1
Dudng kinh hat cat, mm 0,12 0,15 0,2 0,25 0.3 0,35
B Kon thiy lue Ug khi 787
nhit do 15°C, mm/s r Al 18,7 24,2 28,3 34,5

Dién tich tiét dién w6t cla phin ling :
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o e m (45)

Trong db :

Q- hru lwgng téi da etha nude thai m>/s .
n- s6 lugng bé ling ;

V- tdc d nude chiy qua bé, m/s.

Chiéu rong téng chng clha bé ;

__Q
Chidu réng ctia mbi bé :
' B
h = o m (47T}
Thé tich ngin chia cat :
- .a_T_N a3
W{'}_ = 1ﬂ{m ¥ m (‘13]

Trong 46 :

T- thdi gian gita 2 lin 14y cat, ngdy ;

N- 86 ngudi sl dung hé thing ;

a- tidu chufin gi@ cat tinh trén dfu ngudi/ngay dém.

Dé én dinh téc 46 dong chiy trong bé ldng cét khi hru lugng nude thai thay déi,
nguiti ta xay dyng dp trin thanh méng tai cita ra ¢la bé (Hinh 2-6) vdi dang mang
do luu lugng. Kich thude dap tran xéc dinh theo cong thite sau :

Hinh 2-6 : So dd bé ling cit ngang
v maing do luu liong

I BS lAng cat ;
II. Méng do luu higng




Hmax — kz;aHmi.n

P = i (49)
278 =1

Jmax
by = T (50)
my2g (p + Hmax)®'?
P- d¢ chénh gita day clia bé ldng cat va diy d4p tran ; Hmax, Hmin- chifu sfu
dong chiy trong bé ldng cat tng vdi luu htong Qmax VA gmin véi V = 0.3 m/s :
Qm

; b2- chifu rong d4p tran ; m- hé s8 luu hegng, m = 0,35).

2.2.2. BE ling cit ding

Trong hién tai b& ling cat ding xay
dyng theo nguyén tde nude chay tir dudi
l&n trén doc theo than b& (Hinh 2- 7).

Nudc thii din theo 6ng tiép tuyén
vii phiin dudi hinh tru vao bé. Ché da
dong chay & day kha phite tap. Nudc vita
chuyén déng vong, vira xoén theo true,
vita tinh tifn di lén. Trong khi dé céc
hat c4t dén v8 trung tAm roi xufng day
v trong qud trinh cat duge rita sach
timg phin khdi nhiing chit hiu co.

Hinh 2-7 : Bé ldng cit ding.

Tinh to4n bé l&ng cat dimg thuong dua theo tdi trong phan bd 18n bé mit bé.
Thuong téi trong d6 14y khoang 110 + 130 m*/m% Tée do nutdc chiy trong méng
thu (d#t chung quanh b€} 1a 0,4 m/s. Chifu cao phdn hinh try cta bé duge xAc dinh
vdi thoi gian nude lvu t = 2 + 3,5 phit. Tée d6 nude dang 1én 3 + 3,7 m/s.

2.2.3. BE ling cit tiép tuyén

Bic diém cha loai bé ling cét nay 1a ; chibu sdu cong tac nhd, tii trong nude

trén b8 mit cao. Hinh 2—8 va hinh 2-9 i so dd bé ling cat kifu nay duge diing &
Tiép Khéc en.

Trufe bé thudng dit song chin rdc tho thi cong, tidp Bau Iﬂ song chén két hgp
voi méy nghién rée. Tal trong nude 1&n bé mit 1a 100 m>/m2 h, téc 46 nude chay

trong méng chinh 0,8-0,6 m/s. Lugng cat git lai dat t6i 90% (chii yéu 1A cac hat cat
co kich thude 0,4 mm).
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Hink 2-8 : Bf dng cdl xdy dung d
Tidp Khde

. Din nuific vin ;

. Song chédn ths ;

. Song chén k&t hop ;

. Bom khi nén ;

. XA nude ;

. HE tap trung cit.

T o QB B =

Hinh 2-9 : BS [dng cdt Stelgel.
1. Méng ngang cd khe hé ;
2. H& thu cit voi bom khi nén ;
3, Méng din nudc ra ;
4, Méng mia cdt ;
5. Déin nudc vio.

A i
LAy cAt ra khéi bé biing thiét bi bom khi nén. C4t min trong bé x6i tai bing
khéng khi nén.
V& cfu tao ndn chon chifu sdu clia bé khdng qui nita dudng kinh ctia né (h < D/2).

2.2.4. B€ ling cit lam thofng

Trong bé ldng c4t ngang va dimg rit khé dat duge hidu qud x 1y cao, nhit 1a
lugng chit hitu co ln trong cat con nhidu, Nhuge diém nay c6 thé khic phue duge
& trong bé ldng cat lam thoéng.

Pé la ebng trinh cd hioh thi bé chita kéo dai (Hinh 2-10). Hé thfng lam thoéng
dit doc theo mét tudng subt ca chibu dai bé va cao hon day mét khodng 20-B0cm.
8] déy lam méng thu cat véi i = 0,1 + 0,5
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