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LOINOI PAU

Trong vong 10 ndm trd lai ddy, do duoc truc tiép thiét ké
va tham dinh thiét ké cdc nha mdy xit Iy nude thdi cia cdc nha
ddu tu trong va ngodi nudc, chiing téi da di tham quan hoc tap
va thu thdp cdc tai lidu Iy thuyét ciing nhu thuc tién & trong va
ngodi nudc dé lam tron nhiém vy cia minh.

Trong cong viéc hang ngay, ching t6i nhdn ra rang cdc
101 liéu tham khdo va tra ciu bing tiéng Viét trong lanh vuc xit
IY nudce thdi con qud it, nén dd manh dan bién soan cudn
“Tinh todn thiét ké cdc céng trinh xii ly nudc thdi” nay,
mong gép phdn vao cdc tai lidu tham khdo va tra citu ciia cdc
ky sw chuyén nganh, sinh vién chuyén nganh cdp thodt nudc
va cdc cdn bd, cong nhdn ky thudt van hanh nha mdy.

Cudn sdach da duoe K¥ sw Ddng Duy Tinh doc bdn thdo
va gop nhiéu y kién, K§ su Hoang Nam M3, Tran Thi Thiy vé
va ché ban.

Qud trinh bién soan khong thé trdanh khdi thiéu sot, rdt
mong dugc sy gop ¥ ciia cdc ban déng nghiép. Y kién dong
g6p xin giti vé dia chi : Cong ty Tu van Cdp thodt nuéc s6°2
- 10 Phé Quang, Phuong 2, Quéin Tin Binh, Thanh phé” Ho
Chi Minh. Dién thoai : 08-8 475 164 — 08-8 475 162.

TP. HO CHI MINH, 12-1999

Téc gia



CHUGONG
NGUON GOC VA LUU LUGNG NUGC THAI

I.1. NGUON GOC NUSC THAI

NuSc thdi ¢é ngudn g&c 12 nudc cAp, nudc thién nhién sau khi phyc vu ddi sdng
con ngudi nhy in udng, tAim giit, vé sinh, gidi tri, sdn xud't hang héa, chin nudi v.v... va
nuéc mua bi nhiém ban cdc chit hitu co vi v6 o thdi ra cdc hé thong thu gom va cdc
ngudn ti€p nhin.

Cé thé phan loai nudc thii mdt cach chung nha't 13 : Nudc thii sinh hoat, nu8c thai
sdn xuit, nudc mua va nudc thim chdy vao hé thong cdng.

1.2. LUU LUGNG NUGC THAI

P& x4c dinh lvu hrgng nudc thdi § cdc khu dan cu, thi trdn, thi xi, thanh ph& da c¢6 hé
thong c8ng thodt nudc dang hoat ddng t8t nhat 13 ding phuong phdp do Ivu luwgng tai cira xa.

Do lwu lugng ti€n hinh lién tuc 24 gid trong ngiy, do trong cic ngdy tiéu biéu cla
thing, do trong thing di€n hinh clia cdc mda trong nam. Néu trong khu din cu hay thi xa
chua c6 hé théng c6ng hodn chinh hoic dang xdy dung va 8 nhiing ndi c6 nhiéu ca xa,
viée do tuu lugng va xdc dinh lwu vige ctia tifng cira x4 gip nhiéu khé khin, thi cé thé tinh
todn hru lwgng nude thai theo tirng loai nhu sau :

L.2.1. Nudc thdi sinh hoat

Nudc thii sinh hoat thudng 1l 65% d&n 80% sé ludng nudc cAp di qua ddng hd cdc hd
dan, co quan, bénh vién, trudng hoc, khu thuong mai, khu gidi tri v.v..."; 65% 4p dung cho
ndi néng, khd, nudc cip ding ci cho viéc twdi ciy cd.

3 céc khu thuong mai, cd quan, trudng hoc, bénh vién, khu gidi tri 3 xa hé théng
cfng thodt clia thanh phé, phdi xay dung tram bom nudc thai hay khu xit 1y nuéc thi riéng,
tiéu chun thdi nudc c6 thé tham khido bang I-1, bang 1-2, bang I-3 véi 56 lidu 14y ti¥ cudn
Metcalf & Eddy — “Wastcwater Engineering”.

BingI-1: Tiéu chufn thii nude tif céc khu dich vy thudng mai

Luvu lwgng ({/don vj tinh — ngay)
Ngudn nudc thai DPon vi tinh oog ( ' s
Khodng dao ddng Tri s8 tidu bifu
Nha ga sin bay Hanh khdch 75~ 15 11
Gara - 610, sita xe | Pau xe 26 - 50 38




Luu lugng (Vdon vi tinh — ngay)

Nguén nudc thii Pon vi tinh
Khoing dao ddng Tri s6 tiéu bi€u
Quadn bar Khich hang 383-19 11
Ngudi phuc vu 38 - 60 50
Kho hang héa Nha vé& sinh 1515-2270 1 900
Nhin vién phuc vu 30 - 45 38
Khach san Khéach 151 - 212 180
Ngudi phuc v 26 --49 38
Hiéu giat la Coéng nhin 26 - 60 49
M4y giat 1 703 — 2 460 2080
Tiém dn Ngudi dn 75-15 11
Siévu thi Ngudi lam 26 - 50 38
Cd quan Nhan vién 26 - 60 49

Bang I - 2 : Tiéu chuén thai nude tiY cdc edng s&

Ngudn nudc thii

Podn vi tinh

Luu lugng (Vdon vi tinh — ngay)

Khodng dao d6ng Tri s6 tidu biéu

Bénh vién Giudng bénh 473 - 908 625
Nhin vién phuc vy 19 - 56 38

Bénh vién tdm thin | Giudng bénh 284 — 530 378
Nhan vién phuc vy 19 - 56 38

Nha Tu nhédn 284 - 530 435
Quén gido 19- 56 38

Nha nghi Ngudi trong nha diéu 190 - 455 322
dudng

Trudng Pai hoc Sinh vién 56 -113 9s

Ghi chii : Theo chiing 18i trong bdng I-2 tiéu chudn nuidc thdi bgnh vién nén gidm xuéng 450
l/dv.ngay, nha tu : 100 Ydv.ngay la phit hop vii diéu kién nudc tn.




Bang I — 3 : Tiéu chufin thii nudc tif cdc khu giai trf

Luu lugng (Vdon v tinh — ngay)

Ngudn nudc thdi Pan vi tinh - -
Khodng dao déng | Tri s6 ti€u biu

Khu nghi mat c6 khéch | Ngudi 189 265 227

san mini

Khu ngh! mat 1éu, trai, | Ngudi 30 - 189 151

616 di dong

Quin ca phé gidi khdt Khéch 38-11 7,5
Nhin vién phuc vu 30 - 45 38

C4{m (rai Ngudi 75 - 150 113

Nha in Xudt in 15 - 38 26,5
Nhan vién 30 - 189 151

Bé boi Ngudi tfm 19 - 45 38
Nhin vién 30 — 45 38

Nha hdt Ghé ngdi 7.5-15 11

Khu trién lim, giai trf Ngudi tham quan 15-30 19

1.2.2. Nudc thdi céng nghiép

Luu luvgng nudc thdi c¢dng nghiép dao dong phu thudc vao quy md, tinh chat sin
phim, quy trinh cOng nghé cia tirng nha mdy. Khi khong cé s8 lidu cu thé cla titng nha
m4dy c6 thé tinh lwdng nudc thii chung theo dién tich ctia khu cdng nghiép (s6 lidu Ay 1
cudn Mctcalf & Eddy — “Wastewater Engineering ™).

- Khu cOng nghi¢p gém cdc nha mdy sdn xudt ra san pham khé, it ngdm nudc, lugng
nudc thdi dao ddng tir 9 — 14 m’/ha.ngay.

- Khu céng nghiép c6 cdc nhk mdy sin xuit ra sin phAm c6 ngim nudc loai trung
binh, lugng nudc thdi dao ddng tir 14 — 28 m’/ha.ngay. Lwdng nwdc thai 3 khu cong nghiép
tinh theo lvdng nude cdp di qua cdc qud trinh sdn xuat thdira 90 — 95%.

1.2.3. Nude ngAm thim nhip vio mang ludi cdng din

G nhitng not mang Wi §ng thodt nuée dit thap hon myuc nudc ngdm mach ndng, ludn
luén c6 md! lugng nudc ngdm thim nhip vao hé thdng céng qua cic thanh hd ga, qua chd
n6i dng qua thanh dng cé chat lugng xau va qua cac chd giy vad chva kip stta chita. G nhifng
ndi mang Ong thodt nWdc dat cao hdn myc nude ngim, luigng nude thim nhip vao cong chi



x4y ra trong hic mua va mét thdi gian ngdn sau cdn mua, vi khi nudc muta thim xudng dit
chua kip tiéu thodt hét, myc nwde ngdm tam thdi dang cao.

Lugng nudc thim nhap dao ddng tiy 0,2 m’/ha.ngdy d8i véi vang khdng ¢6 nudc
ngim thudng xuyén d&n 28 m’/ha ngdy d6i véi viing c6 nwéc ngdm thudng xuyén. Lugng
nudc thAim nhdp néu trén ¥ng vSi diéu kién xay dyng va quin Iy vin hanh (8t mang ludi
c&ng thoAt.

1.2.4. Nudc mua

a. 8 nhilng noi ¢6 hai mang lwéi céng thodt nudce ridng biét : Mang ludi cong thoit
nudc thii tich riéng véi mang 1udi cong thodt nudc mua, lugng nwdc thdi di vé& nha mdy xi
ly gdm : Nudc sinh hoat, nudc cdng nghiép va nwdc ngam thim nhéap, néu sau nhifng trin
mura 16n khdng ¢6 hién wgng ngdp ung cuc bd. Con & nhitng ndi ¢6 hién tugng ngdp tng
cuc bd, nwdc mua c6 thé trdn qua nip day cdc hd ga chiy vao hé thdng thoat nuwde thii, khi
dé lrgng nudc thim nhip do thim t¥ nwdc ngim va nudc mua cé thé 1én t6i 470
m’/ha.ngay.

b. O ahitng nodi mang lUdi thodt nudc 14 mang cdng chung vira thoit nudc mwra vira
thodt nudc bian nhit & hiu h&t c4c mang Wi thodt nudc & cic thi trdn, thi x4, thinh phd cia
nudc ta, thi lvu Ivgng nudc thdi chdy vé nha mdy xi¥ 1y gdm nudc thédi sinh hoat, nudc thdi
cong rghiép. nuéc ngAm thim nhap va mot phan twgng nudc mira.

D& chi phdi dua 1 phin nuéc mua q, = nqg, < Gmy V& nha mdy xi¥ 1y, phin con lai cda
nuwéc mua q; = Qmu, — g Xa tryc i€p ra ngudn tiép nhin, trén mang cong thodt tai cic cira xa
nuwdc mua phdi cau tao cdc giéng tdch nude c6 d4p tran, chiéu cao va chiéu dai cia dip tran
3 giéng tAch nude dit rude clra x4 nudc mua dudc tinh todn sao cho :

- Khi lvu lugng vao gi€ng tdch nude : Quy + Qsh € (n + 1) qg s& khdng ¢ nudc tran
qua d4p trin va toan bd lugng nudc (n + 1) qy dudc din v& b€ didu hoa c¢da nha mdy x ly.

- Khi Iru lwong nude chdy vao giéng tdch nudc : guua + Qe > (1 + 1) qq thi hodc :
Irgng nuée q; = (Qmm + G ) - (0 + 1) g trdn qua dap tran vao ngudn ti€p nhin con lugng
nudc (n + 1) g4, vAn chdy vé b€ diéu hda lun lugng va chit lugng ciia nha mdy. Hoac : trén
dudng c8ng din nudc thdi vé nha m4y sau giéng tdich nudc dit mdt van déng md tv déng
theo 1énh clia déng hd do nudc dit trudc gidng tdch nude, khi lvu lrgng nude chdy qua déng
hé q > (n + 1)qq sau mot thei gian nhat dinh d€ 3im bio cho nudc bin di dudc pha loang
hoan toan bang nwdc mua, thi thi€t bi bdo lvu lwvgng 3 déng hd ra 1énh déng hoan toan van
wén dudng din nwdc thdi vé nha mdy, lic d6 toan bo lugng nudc dén giéng tich nudc trin
qua d4p tran ra ngudn ti€p nhdn. Sau con mua, lugng nude vé gi€ng tich nudc gidm din
Qmus + Qun < (0 + 1)qa, van 1 ddng md trd lai va nudce lai dude din vé nha miy xir ly.

Trong cdc cdng thi¥c trén : n 12 h& s8 pha loding dudc tinh theo ¢dng thiic :
So - Sgh
S, —-S

gh mura

n=

(1= 1)



Trong dé :

Qs - Lwu Iudng nude mua cdn d€ pha lodng nudc sinh hoat
Ysh : Luwu lugng nudc thas sinh hoat
S, : Nong d6 BOD hoic COD trong nudc sinh hoat

Sinita : Néng 4 BOD hoidc COD trong nudc¢ mura (thudng BODs tir 7 — 10 mg/l)
S.h : N3ng d6 BOD hoic COD trong nudc cho phép x& vao ngudn ti€p nhin (do
83 Khoa hoc Cong ngh¢ va Moi trudng quy dinh).

1.3. DO DAO PONG CUA (LUU LUGNG NUGC THAT

Luu lugng nudc thai khéng déu nhau theo tiing gidf trong ngay va thudng dao ddng so
vdt luu lugng trung binh gid :

1ir 20 — 400% & khu dan cr < 1 000 ngudi
tr 50 — 300% & khu dan cv < 10 000 ngudi
tir 80 — 200% 3 khu din cv < 100 000 ngudi
G cac thinh phd 1dn, gids ¢6 lugng nude 131 thidu va cdce gid ¢6 leu lugng 161 da so vd
luu lugng trung binh gid trong ngay thudng tr 1,25 d&n 1,5 1an,

Lugng nudc thdi ciing khong déu nhau gita cdc mia trong ndm, gifa cdc thing trong
mia va gilta cdc ngay trong thing.

Bing I — 4 : Gidi thiédu hé s8 khong diéu hoa phu thudc vao luu lwgng nude thai theo
tién chuAn ngianh mang lwéi bén ngoai va cong trinh 20-TCN-51-84.

Luu lugng nede thdi b 3 15 3
trung hinh (1/s)

50 100 200 300 500 800 1250

Heé s6 khong didu | 3 3.5 2
hoa K

1.8 1.6 1.4 1.35 | 1.25 1,2 1,135

|
|
|
|

Khi Iuu lugng trung binh nim gilta cdc tri 88 cho trong bang, thi xdc¢ dinh hé s6 dicu
hoa K theo ndi suy.

|.4. CHON LUU LUGNG THIET K&

Khi thi¢t k€ nha mady x Iy nude thdr phai tudn theo quy hoach phdt trién cia khu dan
et nhu dng din s3, xay dung cde difm cong nghiép moi, ¢ rdng mat bing d6 thi, tang
lugng nudc cip do (Ang mife séng v.v... trong khodng (hdi gian xdc dinh ciia dy dn.

. Luu lugng ngiy wrung binh : Ding dé tinh todn nang lugng didn tidu thu, lugng

hda chat ti¢u thu, lugng blin c¢an c¢an x@ 1y va van chuyén ra ngudn GEp nhin,
lugng nude xd ra ngudn Liép nhan.
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2.

Luu lugng gid ldn nhil (max), gidt it nhit (min) rong ngay ding d@ tinh todn
mang ldi thodl nude, chon va bd tri thidt bi v mdy bdm cda tram bom nuwdc thas,
song chfn ric, b€ ling cdt va b€ diéu hoda luu ludng.

Khi nhi mdy xt Iy nude thii ¢6 luu lugng dng véi hé s8 khong didu hdoa K < 1,5
¢6 thé khong xay bé diéu hda hwu lugng ma 14y luu Itgng trung binh trong cdc gid
cao diém : 6,7, 11.12, 18, 19 gi& d& tinh todn (i trong thiy lyc cho cdc ¢ong trinh
xi 1y sinh hoc, cic b€ 1ing, va 14y luu hegng gids trung binh d€ tinh todn cdce céng
trinh x Iy bun.

O nhitng nlid mdy xif Iy nude thii (¥ hé thdng cdng chung ¢é gidng tach nude,
phai thift k& hd chita nude khi mu dif ra véi thE rich

W =nq, x 1
t: Th3i wian cia ¢dn mua dii nhat.
Vé mia mua lwdne nudce nay phii duge bom vao nhi may xi ly vér lueu lugng :

Y

ql‘\t’l\lll\;: = T

T : Thd) gian bom khong dude dai hon thoi gian gita 2 con mua va luu lugng
bd sung () ¢6 tri s& vira dii d& khong 1am ting tdi trong thiy lgc cha
cdc cong trinh x¥ 1y 1&n hon 1,5 1an so véi 1di trong khi lAm viéc binh
thudng.

Khi nha mdy x& 1y nuée thdi ¢é lvu Iwgng (ng vdi he s8 khdng didu hda K > 1,5
nén lam bé didu hoa luu lugng va chdt ludng. Tinh wdn cdc cong trinh trong hé
théng xf ly sau bé didu hoa vdi luu lugng va chi'l ludng trung binh cia 24 gig 1am
Vi€c trong ngay.



CHUGONG I
CHAT LUQONG NUGC THAI

Nudc thai sinh hoat ¢6 nhitng dic tinh va chi tidu chil lugng chung ¢6 thé phin doin
va ddnh gid khi chon cdc cong trinh xit 1y di phd bhién, cdn nude thii cong nghiCp ¢6 dic
tinh vA chat tugng rat khdc nhau Wy thude vio g loai nhd mdy. mde do rang bi cong
ngh¢ nén rat khé ¢6 nhitng chi tiéu chung d€ dinh gid chat lugng mnic thii chung cho cic
loai cong nghiép, mdi loai cong nghicp ¢6 nude thai khdc vai nude thii sinh hoat ¢in duge
khio s41, phan tich, danh gid chi't lugng riéng d&€ Gm quy trinh xit 1\ thich hdp.

Trong tai liéu nay, ching 8i chi gidi thiéu phudng phdp tinh todn hi¢l k& cic cong
trinh xit 1y nwdc thai bing phuong phip sinh hoc, dp dung cho nude thdi sinh hoat v i
ngudn nude thdi khic cé dic tinh lwang tr nhy nuSe thii sinh hoal.

Nudc thai sinh hoat khi chua bi phian hdy ¢6 miau niu. chui nhedu ¢dn 16 Iimg vi chra
bace mbi khé chiu. Trong nude thidi sinh hoat ¢ cdc chat ridn I fieng nine phin nguah va dong
vit, xdc mot s§ déng vat chét, cdc manh vun cda thiic an. diu. ma. bing gac v¢ sinh. go,
nhyra vun, v4 trdi cdy, va cac ph& thai khdc sau khi phye vu cho an uong smh hoat cia con
ngudi thai ra méi trudng nudc.

Dudi diéu kién méi trudng nhil dinh, vi khuan of nhién ¢d trong nude v dat tin cong
vao cdc chdt thdi gdy ra cdc phin ¢ng sinh hda 1Am bidn d6i tinh ¢hdt clia nude thii. Nude
thdi sé chuyén mau dan din tf mau ndu sang mau den va bde miti kho chiu,

Nudc thdi 1a hén hgp ctia rat nhidu hgp chit héa hoe phite tap. nén viée phin tich
ddnh gid tirng hop chat riéng ré 1a rdt khé khian khéng the (hye hién hoan chinh duge, ma
chi ¢6 thé xac dinh chinh x4c mdt cach chung nhat ham lugng cdc chat hitu ¢o vit ham lugng
cdc chit vb cd ¢6 trong nudc thii.

B¢ phuc vy cho cdc quy trinh x1¥ ly lam sach nwde thai bing phudng phip sinh hoc,
cin phdn tich cdc chi tiéu chat lugng nhi : Tang ham ludng cin, him lwdgng can 1o Ling
(SS), ¢in hitu ¢g, cin vO cd, nhu cdu oxy sinh héa (BOD), nhu ¢iu oxy héa hoc (COD), ham
lugng nitd, him lugng photpho, pH va nhiét 4§ cia nudc.

I1.1. THANH PHAN VA TINH CHAT CUA CAN CO TRONG NUGC THAI

Hién c6 nhiéu phudng phap phin loai vi xdc dinh thanh phin va tinh ¢chidl cda cin
trong nudc thdi; Trong tai li¢u ndy chi gidi (hi¢u 1 phudng phap phan toai d€ xdc dinh thanh
phdn cin wong nude thdi @ mie d6 ma theo chdng (8 13 cin thiét cho vide thicl k& cdce cong
rinh 1am sach va xt ly bun can.
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I1.1.1. Tdng ham lugng ¢in

La t6ng s8 cia 141 ¢cd cdc loai cin ¢6 ngudn gdc hitu ¢d va vo cd 6 trong nudce thai 8
trang thdi 16 htng va hdaran (linh bing mg/l).

B¢ xdc dinh «§ng ham lwgng cin, Iy miu nude thdi cho vio i sdy, git  nhiét dd
khéng d8i 105°C cho nude bay hoi hét. cin con lai goi la cin khé, dem cin s& duge (3ng
ham luong cin trong mau va hi€u thi bing mg/l.

11.1.2. Cén hifu co

Cin hitu ¢ trong nudc thiy ¢6 ngudn gbe (i cdc thde an cla ngudi, dong vat da Lidu
héa via mdt phan nhd dur thira thai ra va (f xdc dong vt chél, cdy 14 thdi ri¥a tao nén. Thianh
phidn héa hoc ctia chit hitu ¢o 1 cacbon (C), hydro (H,), oxy (O,), mdt s8 chit ¢6 thém nitd
(N>), photpho (P), liu huynh (S).

Dang ton 1ai clda cin hifu ¢d trong nudce thdi chii y&u 1a protein, cacbonhydrat, chit
béo va cdc sdn pham phéin hily ctia chiing. Céc hgp chit hitu ¢d bi (hdi rira hay phéan hiy do
hoat déng séng cda vi khuan v vi sinh ¢6 trong nude. nd dé chdy. dé bit hia.

Cin hitu ¢d chdy va bay hoi hoan 10an 8 nhiét d6 cao 550°C d€n 600°C, nén ddi khi
con goi1 la can bay hdi,

I1.1.3. Cin vé co

Cén vd cd 1a cdc chal rd, khong bi phan hiy. doi khi ¢c6 nhitng hgp chit v6 ¢d phite
tap (nhu sunfat) & didu kién nhil dinh ¢6 (thé bi phan ri. Can vo ¢d ¢6 ngudn goe khodng
chdt nhu cdc mudi khodng, cdt, san, bin, dd kiém, dd cing va cic chdl thudng gap trong
nudc cip. Can vo ca khong bi chdy 38 nhiét dd cao.

Bem sdy 1cp cin khd d&n 550°C — 600"C todn hd cin hitu co s& chdy va bay hdi hét,
lugng con lai la cian vd cd, doi khi goi la 80 tro cha céin.

1L.1.4. Cin Id Iiing (SS)

Can 10 lirng ¢6 1thé nhin bi¢t bing mal thidng, cé theé loai né ra khdi nudce bing qua
trinh keo tu, ldng, loc. BE xiic dinh him lwgng can 16 hing, 14y miu nwde thii loc qua gidy
loc tiGu chuan, siy kho & 105°C dem can sé duge ham lugng ¢an 16 Iimg bidu thi bing mg//,

Trong nudc thdi sinh hoat cin 16 ling chita 70% cin hitu ¢d 30% can vd co.
Can 18 ltng gom cdn ling duge va can & dang keo khéng 15ng dwac.
I1.1.5. Can ling dugc

Cian ling 13 mdt phan cia cin 16 lng, ¢6 kich thude va trong luong dd 16n ¢6 thé
ling xudng diy dng nghiém hodc xudng ddy bé 1ing. Trong tai licu ndy ching (61 dé& nghi
xdc dinh cin ldag nhy sau : LAy 1 lit nude thii, cho vao dng ling ¢o khic da, dé 1ing tnh 30
phiit. Po the tich ¢in lang & phia ddy 6ng nghi¢m. k&t qua bidu thi bing 1ililit cin lng/it
nude (ml/ly hay mililit cin Ydng rén mdt gram can 1o lng (ml/mg) con goi 1a chi sd the tich
cud ¢an.
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I1.1.6. Can I¢ ltng dang keo

Can dang keo 12 mdt phin cia can 1o Idng, ching khéng ling xuéng ddy 6ng nghi¢m
trong thdi gian rat dai hang 3 dén 4 gi3, can keo thudng ch¥a 65% can hitu ¢d, 35% cin vo
¢d, cin keo chiu tic dong phan hiy do cdc phdn Ung sinh héa cda vi khudn tao ra, va 1a
1hdng s& quan trong trong qué trinh x& 1y mrdce thai.

I1.1.7. Can hoa tan

Can hoda tan ¢6 kich thudc rdl nhd, né chui lot qua gidy loc tiéu chuin clia phong thi
nghi¢m. Can hoa tan ¢é 909 1a can hoa tan thuce va 10% 14 keo. Can hoa tan ¢é 40% 14 can
hitu ¢0, 60% 1a cian vo ca.

Trong cdc qué wrinh xi ly nudc thai bing phuong phap sinh hoc, nhi¢m vu ciia ngudi
ky su la phai thiét k€ ra cdc cong trinh ¢d dd di¢uv kién thuin Ydi cho vi sinh phat trién va
ting trudng dé hap thu cin hife ¢d ¢ dang hoa tan, dang keo, dang 1d litng, rdi chuyén hoa

ching thanh cin & dang 6n dinh d& ling trong thdi gian cing ngin cang t6t.

D& ¢6 thé ré thém vé thanh phin cin trong nudc thii xem so dd minh hoa hinh (2-1)
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o 800 mg/l can hoa tan 3
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~ ———— —T— — . - —
55 —= r 5
Z|E 70 mg/l can dang keo p4
= o "t
kR { 200 mg/l can Id ling 2
2l \‘ >
o|.E _— £
2o 13C mg/l can lang o
0| o
|0 | .8
— . { — %

Hinh 2-1. 86 dé minh hoa céc thanh phan can trong rudc thai
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[1.2. NHU CAU OXY SINH HOA (BOD) VA NHU CAU OXY HOA HOC (COD)

11.2.1. Nhu cfiu oxy sinh héa (ROD) : LA lugng oxy cin (hi€t cho vi khudn s6ng va
hoat dong d€ oxy héa cic chil hitu ¢ ¢6 trong nude thii.

Nhu ciu oxy sinh héa la chi tidu rdt quan trong va tién diing @€ chi mic d6 nhiém
ban cta nude thii bing cdc chil hitu cd. Tri 56 BOD do dugc cho phép tinh todn lugng oxy
hoa (an cin thi€t &€ cip cho cdc phdn ¥ng sinh héa cda vi khuin dién ra trong qud trinh
phin hdy hi€u khi cdc chal hitu co ¢6 trong nudc thii.

C6 thé mé 4 so luge viée xdc dinh (ri s6 BOD nhu sau : LAy miu audc di bao hoa
oxy, do lugng oxy hoa tan ban diu trong miu (mg), cho ! lugng nhit dinh nudc thdi vao
mau khudy déu thanh dung dich réi dua vao ti nudi cdy ¢ nhiét do 20°C, sau 5 ngay, duva
miu ra vd do lugng oxy hoda tan con lai trong miu (mg). LAy hi¢u s gi¥a lugng oxy ban
dau va ludng oxy con lai trong mau sau 5 ngay (mg) chia cho thé tich Jugng nudc thdi cho
viio mau (1) sé dudc tri s6 BOD; biéu thi bing (mg/l). Thyc nghiém chi ra ring mudn phan
hiy hoan toan (> 99,2%) chat hitu cd ¢6 trong nudc thai trong difu kién hi€u khi 1y nhién,
phii A€ mau trong ti nudi cdy & 20°C trong 20 ngdy. Lugng oxy di tidu thu sau 20 ngay goi
12 BOD,y (mg/f). P81 vSi nudce thdi sinh hoat BODs thudng bing 0,68 ~ 0,7 BOD,.

11.2.2. Nhu ciu oxy héa hoc COD : Li lugng oxy cin thidt ¢ oxy héa hoin toan
ch&t hitu co va mdt phin nhd cdc chit vo cd dé bi oxy hda c6 trong nwdc thai.

Chi tiéu nhu ciu oxy sinh héa BOD; khéng di d& phan dnh khd nang oxy héa cdc
chat hitu ¢d khé bi oxy héa va cdc chdl vd cd ¢6 thé bi oxy héa ¢6 lrong nudc thai, nhat 12
nudc thii cong nghicp. Vi vay, cin phai xdc¢ dinh nhu cdu oxy héa hoc (COD mg/l) d€ oxy
hou hodn toan cdc chat ban ¢é trong nude thii. Viée xdc dinh COD ¢6 thé tién hanh bing
cdch cho chdt oxy hoa manh vao miu thi nwdc thii & diéu kién dung dich ¢6 1inh axit. Tri
s& COD ludn ludn 18n hon tri s§ BODs va (y s6 COD trén BOD ludn thay d8i tay thudc vao
tinh chAt clia nude thdi. Ty s6 COD : BOD cing nhd thi xi¥ ly sinh hoc cang d&.

[1.3. OXY HOA TAN

Néng dd oxy hda tan trong nudc thai trudc va sau xt 1y 1a chi tiéu rdl quan wong.
Trong qud trinh x& 1y hi€u khi fudn phdi gi¥ ndng d6 oxy hoa tan trong nudc thidi tr 1,5 —
2mg/! d€ qua trinh oxy héa dién ra theo y mudn va dé hdn hgp khdng rdi vao tinh trang
y€m khi. Oxy 12 khi c6 d6 hoa tan thip va néng d6 oxy hda tan phu thudc vio nhiét dd, va
ndng ¢6 mudi c6 trong nwde. Trong qud trinh x¥ Iy nudc thadi, vi sinh vt (iéu thy oxy hda
tan d&€ ddng héa cdc chit dinh dudng va chit nén BOD, N, P cdn thi&t cho viéc duy tri sy
sdng, sinh sin va ting trudng cla chiing.

11.4. THANH PHAN THUC AN (CHAT NEEN) TRONG NUGC THAI

Céc k€t quéd nghién ciu cho bi€t thinh phin théc 4n quan trong cé trong nudc thai
gdm rAt nhiu hgp chd't bit ngudn ar 3 loai thic 4n cd bin ia cacbonhydrat, protein va
chit béo.
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- Cacbonhydrat 1a sin phim va 1a dang phdn nhé ciia axit hitu cd, né 1a thanh
phin diu tién bj phin hiy trong qui trinh hoat ddng séng cia vi sinh.
Cacbonhydrat thudng idn tai 8 nhitng loai dudng, hd bdt khdc nhau va ¢d & dang
céc hop chit xenlulo ctia bot gidy. Cacbonhydrat 13 nguén diu tién cung cip
ndng lugng va cdc hop chit chifa cacbon cho vi khudn s6ng trong nudc thdi.

- Protein va cdc sin phfm phin hiy cda ching nhy amino axit, 1a cdc hgp chil
chita nhiéu nitd va c6 ngudn géc tr xdc clia dong va thue vAt. Protein 1a ngudn
4D nitd cdn thi€l cho qué tinh hinh thanh va phét trién cla € bio vi sinh rong
nudc thdi.

- Chalbéo va dau cé ngudn gdc tir ddng thye vat, ching bi phin hiy thanh axit béo
dui téc dong ciia vi khugn. Chat béo va diu c6 dd hoa tan thay d8i trong nude, 8
mbt 58 didu kién nha't dinh thudng ndi 16n bé mit nube.

ILS. TRI SO pH

Tri s6 pH cho bi&t nudc thii ¢6 tinh trung hda pH = 7 hay tinh axit pH < 7 hoac tinh
ki€ém pH > 7. Qué4 trinh x¥ I nwdc thii bing phudng phap sinh hoc rdl nhay cdm vdi sy dao
ddng cda tri s& pH. Qué trinh x& 1y hi€u khi ddi hdi gia tri pH trong khodng 6.5 d&n 8.5,
khodng gid tri t6t nhat 1A tY 6,8 dén 7.4.

11.6. CAC HOP CHAT CUA NITG VA PHOTPHO TRONG NUGC THAI
IL6.1. Cdc h¢p chat cia Nitd trong nudc thai

Nudc thai sinh hoat ldn c6 mot s6 hgp chat chifa nitg. Nits 1a chdt dinh dudng quan
trong trong qu4 trinh phat tridn ciia vi sinh trong cdc cong trinh x¥ 1y sinh hoc.

Mot nhém cdc hgp chi't chifa nitd 12 protein va cdc sin phim phin hiy ciia né nhu
amino axit 12 ngudn thitc in hitu cd ctia vi khudn. M8t nhém khic clia hdp chit hitu c¢d chita
nitd c6 trong nudc thii bat ngudn tiy phian va nude tiu (vré) ctia ngudi va dong vat. Uré bi
phan hiy ngay khi ¢6 tdc dung ciia vi khuin thanh amoni (NH,") vd NH; 1a hgp chit vd cd
chifa nitd c6 trong nudc thii.

Hai dang hop chit v cd chita nitd ¢6 trong nudc thdi Ja nitrit  va nitrat , Nitrat la
sdn pham oxy héa ciia amoni (NH,") khi t3n tai oxy, thudfng goi qué (rinh ndy 1A qud winb
nitrat  héa. Cdn nitrit  (NO; ) 13 sin phim trung gian cia qud inh nitrat  héa, nitrit 14
hdp chit khéng bén vitng d& bi oxy héa thinh nitrat  (NO3 ). B3i i amoni tiéu thu oxy
trong qua trinh nitrat héa va cdc vi sinh vat nude, rong, tdo ding nitrat 1am thic an d¢
phit trién, cho nén néu ham lrgng nitd ¢é rong nude thii xa ra song, hd qui nnfe cho phép
s€ gy ra hién wong phi dudng kich thich sy phdt (ri€n nhanh clia rong. réu. tio Am bin
ngudn nudc,

I1.6.2. Cic h¢gp chdt photpho trong nude thai

Photpho ciing gidng nhu nig, 12 chat dinh dudng cho vi khudn séng va phat wrién rong
cdc cong trinh x ly nudc thdi. Photpho la chal dinh du@ng ddu 1ién can (hi¢t cho sy phat

15



trién clda thio mdc sdng dudi nude, néu ndng do photpho trong nudc thii x4 ra sdng, sudl,
hd qud muc cho phép s& giy ra hién twong phi dudng. Photpho thudng d dang photphat v
cd va bit ngudn tir chi't thii 1a phan, nude tiéu, uré, phan bén diing trong ndng nghiép va tir
cdc chit ty rira diing trong sinh hoat hiing ngay.

11.7. CAC HOP CHAT VO CG TRONG NUGC THAL

C6 rd't nhi¢u hgp chd't vé cd trong nudc thii sinh hoat vi thudng khdong can phén tich
nhu cac chit soda, cacbonat, canxi, kali, v.v...

Trong s6 céc chdt v6 cd c6 trong nude thai ding d& xem xét quy trinh x&f 1y thuding
ding ndng dd clorit va sunfat.

Clorit ¢6 ngudn goc tr nudc cdp va tr chat thdi uré, clorit khéng tham gia vao qué
trinh x{ 1y sinh hoc nén s dao déng clia ham lugng clorit trong nudc thdi cho biét nudc thii
sinh hoat ¢6 rén 1n vdi nudc thdi cdng nghiép va luu lugng cong nghiép x4 ra khéng dong
déu, hodc hé théng cdng bi nudc ngim nhiém min xim nhip vao. Sunfat trong qud trinh @
ly audc thai sinh hoat khong déng vai ird quan trong nén thudng khong duge phin tich.

Sunfat trong di¢u kién y&€m khi dé bi phan hiy thanh khi hydré sunfua (H,S) gdy mui
kho chin. Khi hydrd sunfua 13 khi ddc, ning han khéng khi, thudng tich tu 8 cac hS thim,
hdm bom v.v... v8i nong d6 cao khi H,S lam 18 liét khitu gidc, cé mui tridng thdi, d6 hoa tan
va d6 hoat hda 160, ¢6 thé tic dung vdi mot s6 hgp chat hitu cd tao ra mii vA mau khé chiu.

Trong mang ludi thu gom nudc thdi d6 thi, ngoai nudce thai sinh hoat thudng ¢ ca
nudc thdi clda cdc nha mdy cong nghiép nim trong dé thi. D€ dim bio cho qui trinh xit ly
sinh hoc dién ra binh thudng, phai yéu ciu cdc nha mdy cdng nghiép cé chd't thi ddc hai
nhy cdc kim loai ning phai xtr )y cuc bd trirdc khi x4 ra cdng chung sao cho ndng do cdc
chdt dd¢ hai c6 trong nudc 1hai trude khi vio nha mdy xv Iy & dudi miyc cho phép ghi trong
bidng 2 - 1.

Bing 2 - 1: Gi4 tri cho phép cla ndng d¢ cac chi't ddc hai cé trong nuéc thii
trudc khi vao nhd mdy xd 1y bing phueng phap sinh hoc

r - 1

Tén goi | Néng dé cao nhat cho phép (mg/l) ]
Kt BOD Nitrat héa

Nhém (Al) | 15-26 * \_(
Dung dich amdoniac (NH;) 480 *
Asen (As) 0.1 ¥
’ Boron (Bo) 0,05 - (00 *
Cadmi (Cd) 10 - 100 *
Lszxi (Ca) 2500 *
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Ten goi Néng d6 cao nhit cho phép (mg/l)
Khi BOD Nitrat hda

Crém (Cr™®) 1-10 0,25
Crom (Cr*) 50 *
DPéng (Cu) 1,0 0,005 - 0,5
Xianua 0,1-5 0,34
S{t (Fe) 1.000 *
Chi 0,1 0,5
Mangan (Mn) 10 *
Magié (Mg) (* chua c6 s6 liéu) 50
Thiy ngan (Hg) 0,1-5 *
Niken (Ni) 1,0-2,5 0,25
Bac (Ag) 5 *
Sunfat (SOy) * 500
Ké&m (Zn) 0,08 - 10 0,08 - 0,5
Phenol 200 4-10
Cresol * 4-16
2-4 Dinitrophenol * 150

i1.8. THANH PHAN VI SINH TRONG NUGC THAI

NuGc thdi sinh hoat chifa vé s& sinh vat chi y&n 13 vi sinh vdi s lwong 6t 10° - 10°
con trong 1 ml. Hai ngudn chd y&u dua vi sinh vao nu6c thii la phan, nudc tiéu va tir dat.

Nudc thai va d4t chia vo s6 vi sinh dic biét 12 vi khuin. TE bao vi sinh hinh thanh tir
chit hitu co nén cé thé coi tap hgp vi sinh 12 mdt phin ciia t8ng chit hitu cd cé trong nwdc
thdi, phdn nay sdng, hoat ddng, tang trudng d€ phan hily phdn hitu co con lai ciia nudc thii.
Phén I6n vi sinh ¢6 trong nu8c thai khdng phai Ja vi khuin gy bénh, C6 thé cé mét s& it vi
khudn gay bénh nh : thudng han, td, ly va vi trling gan.

Thudng phin loai vi sinh ¢é trong nudc thdi bing hinh dang (hinh thdi hoc). Vi sinh
trong X 1y nudc thii c6 thé phan lam ba nhém la : Vi khoin, ndm va & bao nguyén sinh.

[1.8.1. Vi khuén (Bacteria)

Béng vai trd quan trong ddu tién trong viéc phin hiy chit hitu cd, né 1a ¢o thé séng
ddn bio, c6 khi nang phat trién va ting trudng trong cdc bdng cin 16 ling hodc dinh bam
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vao bé mit vat cdng. C6 rat nhidu loai vi khudn khdng thé chi tén vad mb 3 hét dudc, loai
dé nhan bi&t nhit 12 vi khuin Coli phan.

Vi khudn c6 khd ning sinh san rat nhanh, khi ti€p xic v6i chd't dinh dudng c6 trong
nuéc thii, ching hdp thu nhanh thifc in qua thanh t€ bao.

C6 ba loai vi khuén co bin 13 : Khuin que, khudn cdu va khudn xo4n thudng cé trong
nudc thdi dudi dang tu tip lai thinh mang méng nhu ludi, hoAc lién k&t v3i nhau thanh khéi
nhu bong cin.

Pai da s6 vi khuin déng vai trd quan trong trong viée phin hly chit hitu co, bién
chat hitu cd thanh chit 8n dinh tao thanh béng cin dé ling, nhung thudng ciing ¢ loai vi
khuin dang 16ng td (filamentous) k&t vdi nhaa 1hanh ludi nhe ndi 1én bé mat [Am ngin cdn
qué trinh 1ing & bé 14ng dot 2

Vi khudn ky sinh (paracitic bacteria) 1a vi khudn séng bdm vao vat chd, thic dn cda
né la thic dn di duge vat chi ddng héa, ching thudng séng trong dudng rudt cia ngudi va
d6ng vit, va di vio nudc thii theo phin va nudc ti€u. Vi khudn k¥ sinh c6 nhiéu loai 1a vi
tring giy bénh, di vao nudc thai theo phan va nudc tiéu clia ngudi bi bénh.

- Vi khudn hogi sinh (saprophytic bacteria) vi khuin hoai sinh dung chit hitu cd khdng
hoat déng lam thi¥c in, né phin hiy cin hitu cd 1am cha dinh dudng d& séng va sinh san
rdi thdi ra cdc chd't gdm cin hitu cd c6 ciu tao don gidn va cin vd cd. Biing qud trinh hoat
dong nhu vdy, vi khudn hoai sinh déng vai trd cuc ky quan trong trong viéc lAm sach nudc
thdi. N&u khéng c6 hoat ddng s&ng va sinh sdn cilia vi khudn, qud trinh phan hdy s& khong
x4y ra. Cé rat nhiéu loai vi khudn hoai sinh, m3i loai déng mdt vai trd dic biét trong mbt
cong doan cia qud trinh phan hdy hodn todn cin hifu ¢d c6 trong nude thii va mbi loai sé
ch&t khi hodn thinh quy trinh s&ng va sinh sin & giai doan dé6.

T41 c4 cdc vi khudn ky sinh va hoai sinh ¢dn ¢6 thitc in vi oxy dé ddng héa. Mét s
loai trong s6 vi khuin nay chi ¢6 thé hd hip bing oxy hoa tan trong nudc goi 13 vi khudn
hi€u khi v qud trinh phian hiy chit hitu cd clia ching goi ld qua trinh hi€u khi hay qud trinh
oxy héa. M6t s8 loai khac trong s cdc vi khudn niy khong th€ dn tai duge khi ¢6 oxy hda
tan trong nudc ma I8y oxy cin cho su ddng héa tir cdc hdp chal hitu ¢d va v ¢d ¢ chita oxy
trong qué trinh phian hiy ching. Nhitng vi khuin loai nay goi 13 vi khuin y&m Lhi v qua
trinh phan hiy goi 1a qué trinh y&€m khi, qud trinh niy tao ra mii khé chiu

Con mot s6 lodi vi khudn hi€u khi trong qud trinh phan hiy chit hitu ¢d néu thiéu
hoan todn oxy hda tan chiing c6 thé tr diéu chinh dé€ thich nghi v8i mdi trudng goi la vi
khuin hi€uv khi 1udng nghi (facultative acrobic bacteria}. Ngudc lai cling tdn tai mot s loai
vi khu&n y&€m khi khi c6 oxy hda tan trong nudc ching khong bi chét ma lai lam quen dugc
vl moi trudng hi€u khi goi 1a vi khuAn y&m khi ludng nghi (facultative anacrobic bacteria).
Sy W diéu chinh d€ thich nghi v&i moi trudng c6 su thay ddi cia oxy hda tan cda vi khudn
hoai sinh 12 rat quan trong trong quy trinh phin hiy chitl hitu ¢d clia nudc thdi trong cic
cdng trinh x1 [y.
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Nhiét d6 nudc thdi c6 dnh hudng rdt 16n dé€n qud trinh hoat ddng va sinh sdn cia vi
khuin, phan 18n vi khudn hoai sinh hoat ddng c6 hiéu qud cao va phat trién manh mé g
nhiét dd tir 20 - 40 °C. Mot s6 loai vi khu#n trong qué trinh x 1§ can phat trién & nhiét 4o
50 - 60 °C.

Khi duy tri cdc diéu kién mdi trudng : thic in, nhiét dd, pH, oxy ,d6 4m thich hop
d& vi khu&n phat trién thi hidu qui x¥& 1y sinh hoc trong cng trinh s& dat cao nht.

11.8.2. Nam (Fungi)

La mdt loai vi sinh, phan 1dn 12 dang 16ng t0 (filamentous) hoan toan khdc véi cdc
dang cla vi khu&n, néi chung vi sinh dang nam c6 kich thwdc 16n hon vi khudn va khéng cé
vai trd trong giai doan phan hiy ban diu cdc chi't hitu cd trong qud trinh x\f 1y nudc thai.

Vi ¢6 kich thudc 16n, ty rong nhe vi sinh dang nAm né&u phat tri€n manh s& k&t thanh
ludi ndi 1én mit nwée gdy cin trd qua trinh 15ng & bé 1dng dgt 2. Mbt s6 loai nim giy bénh
vé da ¢ thé cé trong nurdc thai.

11.8.3. T& bao nguyén sinh (Protozoa)

La mot loai dong vat dude dic trimg bing mot vai giai doan hoat dong trong qud
trinh s6ng clia né, nguyén sinh ddng vat 1a mdt phin trong t8ng s6 c4c loai vi sinh ¢6 trong
nudc thai. Thitc in chinh cla nguyén sinh dong vat la vi khudn cho nén chiing A chat chi thi
quan trong chi hi¢u qua x@ 1y cia cdc cdng trinh xit 1y nudc thai.

Amip 12 mdt nguyén sinh ddng vat gy bénh ki&t ly rat khé 1iéu diét bing quy trinh
tiét tring thdng thudng van diing trong cdc nha mdy xi 1y nudc thai.

Trong s thinh phan vi sinh khdc cé s6 lugng it trong nudc thdi sinh hoat 1a virut
(viruses). Virut rat bé chi c6 thé phat hién biing kinh hi€n vi dién t. Virut d6ng vai trd rat
quan trong Vi chiing 14y ning lugng d€ hoat ddng va sinh sdn tf md & bdo sdng va 1 ky
sinh triing. Trong s& cdc virut gdy bénh tim thiy trong nudc thii c¢é virut giy viém gan
(hepatilis), viém tdy, bai liét (polio) vd mot s6 virut gy bénh dudng rudt. Ching ¢é
s6 lugng it va thudng cé lién hé vdi vi khudn coli. Vi du m&i mor triéu vi khudn coli ¢é
mot virut gdy bénh. C6 mot s8 virut khéng giy bénh, khéng tdc déng vio cd thé ngudi
nhung lai 14p c6ng vao vi khuin, ching A lvai thiwe bao (am vi khudn) (bacterio
phage). Virut trong nudc thdi rdt khé tidu diét theo quy trinh tiét (ring bing clo thong
thudng vdn dp dung.

Tao (algae) 1a loa: vi thio mdc s6ng dudi nudc cdn ¢6 nang lugng 4nh sang mat trdi
dé phat ri€n. Nudc thii néu khong ti€p xie vdi 4nh sing mat i thudng khong 6 tho. Tdo
thudng déng va: trd rit quan trong trong viéc cung cAp oxy cho hd xit Iy 8n dinh nudc thai
thong qua qua trinh quang hdp.

Tao phat trién rat nhanh khi trong nudc ¢6 du chi't dinh dudng 12 Nitd va Photpho
(@dc biét 1a photpho). Su phét trién qui manh ciia 130 lam bdn nude trong sudi, hd, sdng.
Thudng tdo duge phéan loai theo miu sic : xanh, xanh 16, ndu, dé v.v... Tio khong gay déc
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hai cho ngudi nhung néu ngudn nudc cip cé nhidu tdo, nhit 12 tdo xanh sé rat khé xit ly vi
tdo nhe khé keo tu va khé ling.

Ngoai thinh phan vi sinh d3 néu trén, trong nwdc thdi con c6 nhiéu loai con tring, ¢6
thé€ nhin thdy bing m4t thudng, ciing ¢6 tic dung phin hiy ch4t hifu ¢d ahu giun sdn va siu
bo d nhiéu giaj doan phat tri€n cla ching.

Nhiém vu clia ngudi k§ su khi thi€t k& cdc cong trinh x¥ ly nude thdi bing phuong
phdp sinh hoc 1a tao ra diéu kién mdi trudng thuin 1gi cho cdc loai vi sinh va sinh vdt cé
ning suit phin hiy chat hitu cd cao, phat trién thuin 1gi nhi't vA han ché cdc vi sinh ngin
cdn qué trinh 1am sach nhu ndm (filamentous), tdo, v.v...
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CHUONG 111
CAC PHUONG PHAP XU LY VA XA NUGC THAI
VAO NGUON TIEP NHAN

Nuge thar rong khu dan cu, khu ¢Ong nghiép va dd thi phdi dude thu gom. vin

chuyén d&n nor tip trung 3 ngodi khu dan cu d& xi Iy v x4 ra ngudn tiép nhin.

Cang doan xa nudc thii vio ngudn 1idp nhan 1a bat budc déi véi tat ca cac loal nude
thii: con cdng doan x{ Iy cdn dén mie dd ndo phu thude vao dicu kién moi rudng, dic tinh
cda ngudn G&p nhin. phudng phap x4 nude vio ngudn UEp nhin do ¢d quan quin Iy mo
trudng quy &t dinh.

X1 Iy va xd nude thii ra ngudn G&p nhin phai thoa man hai yéu cau:

1. Giam dé&n (31 thi€u dnh hudng doc hai cia nude thdi dén site khde cong ddng.

2 Loai bd hoin toan hodc gidm dén t8i da tic dong xiu cda nude thdi d€n chit
lwong nudc trong ngudn Gi€p nhan va chil lugng cia mdi rudng 1t nhién noi
chung.

11 1. XA NUGC THAI VAO NGUON TIEP NHAN

C6 ba phuong phip x& nude thai vio ngudn (&p nhin, ci ba phudng phap déu phii
thoa man :

a. Khong ¢ vitrung (virut) gdy va truyén bénh.

b. Khong by dde hat do tic dong cua cic kim loai ning va cic chat hitu ¢d khé phin

hiy nhu thude sidt triong, thudc trir sdu,
IIL.1.1. X4 nuwde thdi vao canh dang tugi

Dan nude thidi theo hé thdng muong dit wén canh ddng wéi. ditng bom v dng phin
phoi phun nude thii 18n arén mi dat. Mot phin nude boe hdi, phan ¢on lai thAm vao dit d¢
2o dd Am va cung cAp mot phin chit dinh dudng cho ciy ¢ sinh trudng. Phuong phip niay
chi dude ding han ché ¢ nhing ndi ¢é khdi lwgng nuge thii nhé, viing a4t kho ciin xa kbu
din cu, 46 bde hdi cao va dit ludn thidu 3o am.

3 canh dong WGt khdng dude trong rau xanh va ciy thue pham vi vi khuda., virut giy
bcnh va kim {oal ning wrong nude thai chua duge loay bo s€ gy tdc hai cho sic khde cla

neudi st dyng cac loai rau va ¢y thye pham niy.
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TTL.1.2. X4 nudc thai vao cdc h6 dao va gi€ng thim
Phuong phap nay cé thé diang khi :

- Luw lugng nudc thdi nhd, ddt ¢é hé s& thim thich hop va ¢é cdu trnic dang hat,
di d6 rdng d€ vi sinh yém khi dinh bim vdo hat cia tdng dat. Trong pham vi cdch ly
(khodng cdch d€ qud trinh lam sach yém khi x&y ra hoan 10an) khéng dugc dao gilng
14y pudc sinh hoat.

- Nudc thai khéng ¢6 kim loai ning, da ling can va khong ¢é thude dy, thudc trit sau.
Phuong phdp niy cdn goi 1a qué trinh 1Am sach biing thim loc tr nhién.

T11.1.3. X3 nudc thdi vao séng sudi, hd, dam, ao

Phwong phdp x4 nudc thdi vao nhitng ndi vin chuyén va chita nude c¢é sdn trong
nhién d¢ pha lodng ching va tin dung kh3 ning w lam sach cla cdc ngudn nudc 1 nhién
1a phudng phéap dung phd bi&n hién nay.

Khi x4 nitde thdi vio ngudn tiép nhan, nudc cia ngudn tiép nhin s& bi nhiém ban.
Mifc d6 nhiém bdn clia hdn hdp nwdc phu thude vao : luu lugag va chit lugng nude thii,
kh&i lugng va chd't lugng nwde ¢é sin trong ngudn, mitc d khudy trdn d€ pha loang. Khi
hru Itgng va téng ham ludng chat ban trong nudc thii nhd so véi rgng nude clia ngudn &p
nhin, dxy hda tan ¢é trong nude d ngudn ti€p nhan dd d€ cAp cho qud winh lam sach hiu
khi cdc chit hitu cd thi sy hiy hoai ngudn nude s& khdng phdt trién, wy vay cic chil ndi
hodc 1d ltng, vi trung gdy bénh, kim loai ning néu khdong loai bd trude vin de doa dén sitc
khdc va sinh hoat cdng dong thong qua hoat dong cia cic lodi cd, chim va cdc sinh VAl ¢
ich khdc.

Khi t6ng ham lugng chat bin x& vao ngudn (i€p nhan 1dn, oxy hda tan khong di dé
oxy héa cdc chdt hitu ¢d, qué trinh thoi rita va phian hiy y&m khi xdy ra, ngudn nudc sC bi
hay hoat dan. Vi the phai 1am sach nudc thii rude khi x3 vao ngudn ti€p nhin.

Cd quan qudn Iy mdi trudng s& cin cir vao khd nang tr lam sach cla ngudn L&p
nhin, né 12 him s& cha : Khdi lugng nudc, chd d6 dong chdy, hiéu qud khudy uédn. thdi
gian hru giff cia nude thai trong hdn hgp, nhiét dd nude, cha't lugng nudc thai va vai trd clia
ngudn G€p nhdn trong hé sinh thdi d€ quy&t dinh mie 46 x& 1y nudc thii trude khi duge xd
vao ngudn ti€p nhin.

[11.2. MUC bO XU LY NUGC THAI THEO LUAT MOI TRUGNG

o Viét Nam ludt bao vé méi trudng di duge Quic hoi khéa IX k¥ hop thit w thong
qua ngay 27.12.1993. Trong B luit quy dinh rd quyén han vi trich nhiém cda cdc ¢ quan
phip luat, cdc c¢o gnan chuyén mén va ngudi din uong viéc kiém sodt & nhiém va xi cdc
chat thdi ra moi rudng. Riéng d6i véi nude thar rwde khi xd vao ngudn 6i€p nhan 12 ngudn
nudc mit va ngudn nude ngam phii tuin theo ticu chudn ban hianh trong quy€t dinh s 229
Qb/TBC ngay 25.03.1995 cla B tniking BO Khoa hoc Céng nghé va Méi trudng vé viéc ban
banh tiéu chudn Viét Nam (xem bang I11-/ va I11-2).
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TIEU CHUAN VIET NAM TCVN 5945 - 1995

Nudc thii céng nghiép - Tiéu chudn thai
(Industrial waste water - Discharge standards)

1. Pham vi éi) dung

1.1.

Tiéu chudn nay quy dinh gi4 tri gidi han cdc thdng s6 va ndng dd cdc chit thanh
phan trong nudc thii clia cdc ¢d s8 sdn xuit, ché bi€n, kinh doanh, dich vu ...
(go1 chung 1a nudc thdi cong nghiép).

1.2. Tiéu chuin ndy ding d€ ki€ém sodt chil lugng nudc thdi cong nghiép trude khi

do vao cac vue nudc.

2. Gid tri gidi han

2.1.

2.2.

2.3.

2.4.

Gi4 tri gidi han cdc thong s8 va ndng @6 cac chit thanh phin clia nudc thdi cong
nghiép khi d§ vao cdc vic nude phai phil hgp vdi quy dinh trong bang.

D61 vdi nude thdi cia mot s& nganh cdng nghiép dic thit, gid tri cdc thdng sb va
ndng d6 cdc chat thanh phin dudc quy dinh trong céc tiéu chudn riéng.

Nudc thii cdng nghiép ¢6 gid tri cdc thdng s& va ndng d6 cac chat thanh phan
hodc nhd han gid tri quy dinh trong cot A ¢6 thé d3 vao cdc vue nude dude ding
lam ngudn cAp nudc sinh hoat.

Nudc thdi cong nghiép cé gid tri cdc thong s& va ndng d6 cic chit thanh phan
nhd hon hoac bing gi4 tri quy dinh trong ¢t B ¢hi duge d6 vio cdc vue nude
ding cho cdc myc dich giao thong thiy, tudi tiéu, bdi 16i, nudi thily sin, trong
trot ...

Nudc thadi cOng nghicp ¢6 gid tri cdc thong s6 va ndng dd cdc chit thanh phan
I16n hon gia tri quy dinh rong ¢Ot B nhung khéng vudt qua gid tri quy dinh trong
¢6t C ¢hi dudce phép d6 vao cdc noi duge quy dinh.

Nudc thii cong nghiép ¢6 gid tri cdc thong s8 va néng do cdc chal thanh phan
lén han @i1d 1 quy dinh trong ¢6t C thi khong duge phép thidi ra méi truomg.
Phuong phidp 1dy mau. phin tich. tinh wodn, xd¢ dinh titng thong s va nong 46
cu the dude quy dinh trong cic TCVN tuong wng.

Bang 3 - 1. Nwdce thai cong nghiép

Gid tri gidi han cac théng s6 v nong do cdc chat 6 nhiém

Su

——

B i Gid i g han

Thong so

Nhic¢1 do

pH

BOLG2D Co
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bon vi

Gia ui g1di han

Su Thong s8 N " ¢
4 | COD mg/! 50 1OV 400
5} Chacridn 1 g mg/! 50 100 200
6 | Ascn mg/l 0,05 0.1 0.5
7 | Cadmi my/f 0.01 0.002 0.5
8| Chi my/! 0.1 0.5 1
9 | Clo du mg/l 1 2 2

1 | Crom (Cr*®) mp/! 0.05 0.1 0.5
l$ Crom (Cr'l) mg/! 0.2 l 2
12 | Dau m3 khodng g/ KPHD | )
13 | Dau dong thye vt mg/! 5 10 30
14 | Bone my/l 0.2 | S
15 ] Kém mg/l | 2 5
16 | Mangan g/t 0.2 ] S
17 | Niken mg/l 0.2 [ 2
18 | Phot pho hitu ¢co my/! 0.2 05 1
19 | Phot pho (dng & my/! 4 6 8
20 | Si mp/! | 5 10
21 | Tetracloctylen my// 0.02 0.1 0.1
22 | Thic mg/! 0,2 i 3
23 | Thuy ngin mg/{ 0.005 0,005 0.01
24 | Téng Nitg mg/l 30 6.0 60
25 | Triclociylen mg/! 0,05 0.3 0.3
26 | Amoniac (tinh theo N) mg/! 0,1 [ 10
27 | Florua mg/! ] 2 3
28 | Phenol mg/f 0.001 0,05 !
29 | Sunfua mg/l 0.2 0.5 |
30 | Xianua nig/l 0.05 0.1 (.2
31 | Tong hoat dong phong xa « By/t 0,1 0.1 -
32 | Tong hoat dong phong xa b By/! 1.0 1.0

35 | Coliform u’lPN/l()O m/ S000 10000

Chit thich :

KPIID - Khong phat hi¢n dusc.




Bang 2 -2. Gid tri gidi han cho phép cita cic thdng s6
vi nbéng 4 cdc chi't 6 nhiém trong nwdc ngdm

Stt Théng s8 Pon vi Gi4 tri gidi han
1 |pH 6.5 d€n 8.5
2 | Mau Pt- Co 5 d&n 50
3 D6 citng (linh theo CaCOs) mg/1 300Idé'n 500
4 | Chd'trdn t8ng céng mg/l 750 d&€n 1500
S | Asen mg/l 0,05
6 | Cadmi mg/l 0,01
7 | Clorua mg/l 200 d&n 600
8 |Chi mg/l 0,05
9 | Crom (Cr*) mg/l 0,05
10 | Xianua mg/l 0,01
Il | Péng mg/l 1,0
12 | Florua mg/l 1,0
13 | Kém mg/l 5.0
14 | Mangan mg/l 0,1 d4€n 0.5
15 | Nitrat mg/l 45
16 | Phenol mg/1 0,001
17 | S4t mg/l 1 dén 5
18 | Sunfat mg/l 200 dén 400
19 | Thiy ngin mg/l 0,001
20 | Selen mg/l 0,01
21 | Fecalcoli MPN/100 ml khong
22 | Coliform MPN/100 m} 3

25



111.3. CAC PHUGNG PHAP XU LY NUGC THAI

Dé dip wng cdc tidu chuin chit lwgng cda nwdc thdi trwrdc khi x4 vdo ngudn ti€p
nhin, nudc thai W cdc khu din cv, tit cdc nhd may cong nghiép, tif cAc c6ng sd va khu

thuong mai phai dugc

thu gom biing hé théng c6ng, din dén ndi (4p trung (nhd mdy xi 1y)

nim ngoai viing anh hudng clia cdc d6i tugng k& trén € xi¥ ly.

1. C6 thé phan loai cdc phuong phdp xit 1y nuée thdi theo dic tinh cia quy trinh x 1y
nhu : Xt Iy ¢d hoc, xit 1y héa hoc, x¥ Iy sinb hoc (xem: bing III-3). H& thdng xit 1y nudc

thdt hoan chinh c6 thé

hoc, sinh hoc va xir ly

gdm mot vai cdag iinh don vi trong cdc c8ng doan x{ 1y ¢d hoc, héa
hin ¢én

Bing 3-3. M4t vai phitdng phdp xi¥ Iy nuéc thai

theo quy trinh xit Iy ¢d hgc, héa hgc, sinh hgc

Quy trinh x1 ly

C4c cdng doan c6 thé 4p dung

Cda hoc

Hoéa hoc

Sinh hoc

Ling c¢in
Loc qua ludi loc
Lam thodng
Loc qua 18p vit liéu loc, loc qua mang
Tuy&n ndi va vét bot
Khi khi
Khudy tron pha lodng
Clo héa
Ozon héa
Trung hda bing dung dich axit hojc kiém
Keotu
Hap thu va hip phu
Trao d8i ion
- X 1y hi€u khj -
+ B€ aerotank
+ B€ loc sinh hoc
+ Ho hi&u khi, hd oxy héa
+ On dinh cin trong mdi trudng hi€u khi
- Xit ly y€m khi
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Quy trinh xir 1y Cac cong doan c6 (hé dp dung

+ BE& UASB
+ B loc y&m khi
+ BE (r hoai, b€ ling 2 vo

+ Ho6 yé€m khi

L +8n dinh cin trong méi trudng yém khi — bé metan

- Xz Iy co hoc : gbm nhitng qud trinh ma khi nudce thii di qua qud trinh d6 s€ khong
thay d8i tinh chal héa hoc va sinh hoc cia né. X& 1y ¢d hoc nhiim nang cao chit lugng va
hid¢u qud cia cdc bude x& Iy ti€p theo. Vi du : lwdi chdn ngin chan cdc vat cing, vaL ndi ¢é
kich thudc 18n di vao m4y bom, b& 1dng cdt, bé lng cin doL 1 gidp loai bo cin ning gdy
cin trd cho qué trinh x 1y sinh hoc trong b& aerotank bay b& loc sinh hoc, b& yén néi, vét
bot gitp loai bé ddu, m3 va cdc chit hoat ddng bé mi( gdy cdn rd cho qud trinh oxy hda va
khit miu, cdc loai b€ loc gitp loai bé cin 1d lirng 1am cho nudc trong trudce khi xa ra ngudn
ti€p nhdn v.v... Trén mang cong thu gom d6i khi ¢6 mdt vai nhd may cdng nghidp ¢6 lugng
nudc thidi nhd chita cac chdt ¢6 hai cho qué (rinh x\r ly sinh hoc can phdi x¢ ly rude hogc
dat cdc b& khudy trén véi nudc thai chung dé pha loang cic chdt niy xuéng dudi ndng dd
cho phép trudc khi di vio nha mdy xit ly nudc thii.

Xit ly héa hoc : La qué trinh ding mdt s6 héa chil va b¢ phdn dng nhim nang cao
chit lugng cda nudc thdi d€ ddp ng hi¢u qud xr 1y cla cdc cong doan sau.

Vidu:

- Ding axit hay véi d& diéu chinh pH.

- Diag than hoat tinh, clo, ozon d& khit cdc cha't hitu ca kh6 oxyhéa, khir miu, miti,
khit triing ..

- Ding bé loc trao d8i ion dé€ khit kim loai ningv.v...

Xit Iy sinh hoc : La phuong phidp diing vi sinh, chd y&u la vi khudn d¢ phin hiy sinh

héa cde hgp chit hitu ¢d, bi€n cdc hgp chat ¢6 khd nang thdi rita thinh cic chit 8n dinh véi
b 2 I N 5 : ~ 2 A - P
san pham cudi cbng 12 cachonic, nudc va cdc chat vo cd khdc.

Phuong phap xt 1y sinh hoc c6 th€ chia ra hai loai : x{r 1y hicu khi va x&r ly y&m khi
trén ¢d sd ¢6 oxy hda lan va khéng c6 oxy hda tan, phuong phdp x Iy sinh hoc s& duge dé
cap d cdc chudng sau.

Muc dich cla qué trinh x& ]y nudc thdi la loai bé ciin 16 ling, cdc hgp chal hitu ¢o,
cdc chit doc hai, vi khudn va vi rut gay b&énh d&n ndng dd cho phép theo tiéu chudn xi vao

ngudn ti€p nhan.

2. C6 nhiéu loai thiét bi v3 cdng trinh diing trong qué trinh x& 1y nude thii, cdc thidt
bi v3 cdng trinh ndy ¢6 khi thyc hién ddng thdi ba nhiém vu : xir ly cd hoc, xtt Iy hda hoc va
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xi& 1y sinh hoc. Vi thé trong cdc tai liéu viét vé quy trinh xit Iy nuéc thdi con c6 cdch phin
loai theo cdng doan nhu sau :

a. Tiénxwly
b. X&l sabd
c. Xily bic?2
d. Tiétirang
e. Xu ly cin
{. Xily bic3
3. V& mitc 4§ xi¥ 1y d6i khi cdn phén loai theo bac xit 1y :
a. Xwly sdbd : Chi't lugng nude ra dap dng gin loai C
b. X1y bsc hai  : Chd'tlugng nubc ra dat loai A, B

c. Xgly bac3 : Ti€p sau bic hai d€ ning cao thém chat lugng nude ddu ra
dé c6 thé st dung lai nudc.

4, M§ ta so'b§ cdc cong doan xit 1y
A Tiénxaly .
G hdu hét cdc nha m4y x¥ 1y nudc thidi, cdng doan tidn xi 1y gdm céc thi€t bi va

cong trinh 1am nhiém vu bao vé mdy bom va loai bd phin 16n cin nang (c4t) vat ndi (dau
md, bot) cdn trd cho cdc cong trinh x1¥ Iy u€p theo. Cdc thi&t bi thudng dung 1a :

- Song chin, Wdi chdn ric.

- M4y nghién v& cdt vun ric.

- B€ 14ng c4t, vt dAu m3.

-B&1lam thodng sd bd.

- Bé diéu hoa chit lugng va lwu lwgng,

D61 khi dong clo dé khit mini, tét trang, ting cudng oxy héa.
B. Xt 1y sy b -

Chi y&u 1a qu4 trinh ling 4€ loai bd bdt cin I lng, c6 nhiéu loai thift bi {Ang. theo
thi€t k&, nguyén tdc van hanh va hodn canh 4p dung c6 thé chia 1am 4 loai sau :

a. B& w hoai (Septic tank).
b. B& 1dng hai v4 (Imhoft tank).
¢. B& ling ngang.

d. B€ ling ding.
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K&t qua ciia cong doan x{t 1y sd bd 1a loai bé dudc mdt phidn cin 1d ling va cdc chit
nét nhut ddu, m3 v.v... ddng thdi véi viée phan hdy yém khi cin 1ing & ddy b€ d€ én dinh
can.

C. Xu ly bdc hai :

L4 cdng doan phan hily sinh hoc hi€u khi cdc chat hitu cd, chuyén chi't hitu co c6 kha
nang phin hdy thinh cdc chat vé ¢d va chdt hitu ¢d 8n dinh k€t thanh bang cin dé loai b
ra khéi nudc thai.

Cdc céng trinh va thi€t bi ding trong cdng doan xi 1y bic hai cé thé chia
thanh 4 nhém :

a. BE loc sinh hoc nhd giot va bé 1ing dgt 2.

b. B€ suc khi biin hoat tinh 16 litng (aerotank) va bé ling ddt 2.
c. B€ loc hiéu khi.

d. H3 hi¢u khi va hé ling.

D. Tiét triang :

Tiét trung 1a cdng doan ti€p sau x¥ ly bac hai. Cdc phuong phdp tiét triung
thudng ding :

- Clo.
- Ozon
- Tia cuc tim.
Muc dich ca qud trinh ndy nhim ddm bdo nwdc trwdce khi xd ra ngudn uép nhan

khong con vi triing, virut gy va ldy bénh, khit mau, kh miii vA gidm nhu cdu oxy sinh hoa
clia ngudn tiép nhin.

E. Xt Iv cdn :

Cin ling & c6ng doan x{ 1y sd bd va 8 céng doan x1t Iy bac hai con chira nhiéu nudc,
(thudng c6 dd Am d&n 99%) va chita nhiéu cin hitu cd cdon kha ning théi rita vi the cin phai
dp dung mét 8 bién phap d€ xit 1y (&p can ling, 1Am cho cin &n dinh (khéng con kha nang
thi rira) va loai bdt nudc ra khdi cin &€ gidm nhe trong lwgng va khéi tich ciia can. trude

khi thdi cda ra ngudn i€p nhin. Thudng 4p dung ddng thdi hai hodc nhidu thict bi sau d& xit
ly can.

a. Thiét bi hoac b€ ¢6 dac cin.

b. Bé 6n dinh ¢in hicu khi.

¢. BE 6n dinh can yém khi (bé metan).
d. Ho ¢6 dic va 6n dinh y&m khi.

¢. Sin phoi bun 1am kho can.
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f. Lam kho can bing thi€t bj loc chin khéng, mdy nén li 1Am, mdy loc ¢p rén bang
tdi .v.v...

g. DSt cin trong 10 thiéu.

Trong tai liéu nay ching tdi chi gigi thiéu bé ¢6 dic cin, bé &n dinh can y&m khi va
hi€u khi, lam khé cin bing sin phoi bun, may ép li tAm, mdy loc ép bing tdi va hd ¢d dac
vit &n dinh biin y&m khi.

G . Tram xit Iy nudc thdi ché 1o sdn.

Tram x\ 1y nudc thai ch€ tao sin tai cdng xudng theo cdc méduncd kich thude dinh
hinh theo cdc quy trinh cdng nghé khic nhau nhim x& ly nudc thdi cho cdc déi tugng ¢6
cong sud't nhd, thi€u di't xdy dung. Tinh todn thiét k&, van hanh, ldp dit cdc ram ndy sé
gidi thidu & 1ai lidu néng.

H. X v bidc bu. Cony doan xir IV bl ba

(Teruiary and Advanced Wastewaler Treatment)

Ti€p sau cdng doan x 1y bac 2 nhim ning cao chat lugng clia nwdc thdi da dude x&
ly dé€ dung lai hoac d€ x4 vio ngudn ti€p nhin cb yéu cAu cao va thudng gdm cic thicl bi:

a. Loc cdt, loc ndi, loc qua mang d€ loc trong nudc.
b. Loc qua than hoat tinh dé khit hét cdc kim loai nang, chit hitu ¢o, mii, mau ..
c. Xt ly héa chat @€ dn dinh chat lugng nudc.

Trong ta1 liéu nay khong gidi thiu cdc thiérbi xi¥ 1y cia cong doan xi 1y bac ba.
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CHUONG IV
CAC CONG TRINH TIEN XU LY VA XU LY SGBO

IV.1. TIEN XU LY

Giai doan tién xt 1y ¢6 nhiém vu loai ra khéi nudc thdi tdt cd cdc vat ¢d thé gay
(4c nghén dudng 6ng Jam hv hai mdy bom va lam gidm hiéu qud x1¥ 1y ciia giai doan sau,
cu thé:

a. Loai bd hoic cit nhd nhitng vat ndi lg Idng ¢6 kich thude 18n ¢ rong nudc thii
nhy minh g3, nhua, gac bdng, ré rich, gidy, vé hoa qui v.v...

b. Loaibd can ning nhy s61, c4t, mdnh kim loai, thiy tinh v.v...
¢. Loaibd phidn18n diu ma.

Cidc cong trinh b tri trong giai doan tién x Iy gém song chin, lwdi chin rdc, thi&t bi
nghién, ¢t vun rdc (néu cdn), b€ Eng cat, b€ didu hda lvu lugng (néu cin).

IV.1.1. Song chiin va luédi chin ric

Song chan hodc ludi chdn rdc dit trudce tram bdm trén dudng tip trung nudc thai chdy
vao him bom.

- Song chidn ric thudng dat ditng vudng géc véi dong chiy, song chin gdm cdc thanh
kim loai (thép khong rf) tiét dién 5 x 20 mm dit cdch nhau 20 — 50 mm trong mot khung
thép hian hinh chit nhit, dé diang tridt 1én xudng doc theo 2 khe & thanh mudng dan, vin tc
nudc qua Song Ve < 1 m/s (0ng vai Q).

- L6i chin ric thudng dat nghiéng 45 — 60° so vai phuong thing ding, vin (8¢ qua
Ui vy < 0,6 m/s. Khe rdng cia mit ledi thudng tir 10 — 20 mm. Lam sach song chin va
Iwdr chdn biing tht céng, hay bing cdc thiét bi cd khi ty ddng hodc bdn tr djng. G trén hoic
bén canh muong dat song, luwdi chin rac phai LS tri sin thao tic dd chd dé€ thing ric va
dudng van chuyén.

IV.1.2. Thi€t hi nghién, cdt vun rdc

Cic nhi ché€ 1ao dd sdn xuil va (rén . trudng ban nhidu loai thi&t bi vita lam lwdi
chdn rde, vira cdt va nghién vun rdc thanh cdc hat, hodc manh nhd Id l¢ng trong nudc thii
ma khong 1am tdc dng, khéng giy hai cho mdy bom. Thyc (€ dp dung ¢ My, cdac nude
phudng Tay va Nga cho thay : O cic nha mdy x& ly nwe thii, viée dat cdc mdy nghién rdc
thay cho song chdn va ludi chin d& gy nhiéu khé khan cho cdc cong doan xit Iy Liép theo
do lugng can tang 1én. Loai cin ndy hay giy tic ngh&n hé thdng phan phdi khi va cdc thiét
bi lAm thodng trong cdc b€ aerotank, chii y&u 1a cdc dia, 16 phan phdi khi va dinh bim vio
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cdnh tuabin }am hu hai va gidm cong suat cla thi€t bi cd khi lim thodng bé mat. Vi vay k¥
su thi€t k& phai cin nhdc ky trudc khi dang.

1Iv.2. XU LY SG BO

IV.2.1. B€ ling c4t va vét ddu m3

Bé& 1ing ¢4t dit sau song chin, ludi chin va dat trude bé diéu hoa lwu lugng va chit
ludng, dat trude bé ling dgt mot. Nhiém vy cda bé ling ¢4t 12 loai bd cidin thd, ning nhu
cédt, s61, manh v8 thiy tinh, manh kim loai. tro tin , than vun, vo tring v.v... dé bdo vé
cdc thi€t by ¢d khi d& bi mai mon, gidm cdn ning & cdc ¢cong doan x¥ 1y sau. Theo dac tinh
dong chay c¢6 thé phan loai b€ 14ng cat : BE ling cdt c6 dong chdy ngang rong mudng tiét
dién hinh ch nhit, bé 13ng cdt ¢6 dong chdy doc theo mang 1i€1 dién hinh ch nhat dit theo
chu vi cBa bé tron, bé 1Eng c4t suc khi, bé ling c4t cé dong chdy xody, b€ ling cdt ly tdm.
Trong tai liéu ndy, ching t6i chi gi¢i thidu hai loai : Bé ldng cdt ngang ti€t dién chit nhat v
bé ldng cdt syc khi.

1. Ddc tinh va sé lugng cdt trong nide thdi

Dac tinh cda cdt ldng (¥ nuwdc thai dao dong rdt 1dn, tuy vay day 1a loai ¢in lam rdo
nudc tuang d6i dé, sau khi 1am khé thudng c6 dd 4m tlr 13 — 65%, cin hitu cd bay hoi chiém
tr 1 — 56%, ty trong cat tré da 1am sach 2,7; khi cdt trg bi cdc chdt hitu cd dinh bam, ty
trong ¢dn khoang 1,3. Ty trong khi d6 thanh déng khodng 1 600 kg/m’. C3 hat ¢4t 2 0,2 mm
thudng gdy trd ngai cho cdc cong doan xit 1y 1i€p theo, thinh phin phan bd cdc ¢d hat cat
trong nudc thdi phu thudc vio mang ludi c6ng thu gom, phin 16n cdt 1{ng trong cd¢ ha thim
va trong b€ Idng c4t, c6 kich thudc khdng lot qua sang kich ¢3 0.15 mm.

- 86 lugng cdt rong nude thdi dao ddng thy thudc vao diéu kién dia phudng, tinh
trang vé sinh mat phd, cd cdu thu gom vi van chuyén nudc thai, ham lugng cdt trong nudc
thdi thu gom va van chuyén bing hé c6ng chung 18n han rong hé théng cong ridng biét, s6
lugng cdt thudng dao ddng tir 0,0037 dén 0,22 m® c4t trong 1000 m® nude thai. Vi ¢ rat
nhi¢u thong s6 lién quan d€n chat lugng va s& ludng cdt wrong nwde thai nén cin phai ¢
nhitng nghién cifu ti€p theo va cu thé, rén dién rong d€ thu duge s6 licu mong mudn. Cat
ling trong cdc hd thim va b& 1dng c4t khi chwa ria c6 (hé chita > 50% cin hitu cd c6 kha
nang théi rita, n€u dé law khdng duge xir ly s& gy mai hdi théi, 1 ndi sinh sin cda rudi
mudi va con tring, do d6 8 cdc nha mdy 18n thudng 1dp hé thdng rira va phin loai cit. con
d cdc nha mdy nhd, @ vimg xa thanh phd thudng dudc ric voi bot hodc ch& phim chéng mili
EM (effective microoganis) trude khi dem chdn ciing vdi rdc 1Ay tif song chdn va Iudi chidn.

2. BZ ling cit

a. BE ldng cdt ngang

Bé ling cdt c6 dong nwde chuyén dong thing doc theo chidu dii cia bé 1a bé [£ng
ngang ¢6 mat bang hinh ¢chi¥ nhat (hinh 4 —1).
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Tinh toin b€ ling cdt ngang xuat phat wr d6 18n (dwdng kinh) cda hat cdt mudn gii
lai. T8¢ d6 18ng clia cdc hat cdt trong nudc thai con goi la do 16n thiy lue cda hat hay 1a i

RIS Q [ml j(m ) mm
trong b€ mdt cia bé ldngcdt : U = F mzngz‘iy 3 /h > /s) .

Mat bang

(T
— lxg\ 5 b»\f *;%

- L L1—r—2b
Mat cit
f L1 ‘T— 2b *T
ne \
p—— —__ p——— — — )
- — = -_ AH
’ﬁm
s == |
—— - L’
M —S

Hinh 4-1. B€ {ang cat ngang

1. Song phan phéi nudc déu theo mat cét ngang
2. Mudng thu hep d& gilr van té¢c nudc khéng d8i trong bé 1ang cat

3. Thé tich viing chira cat

DPoi vdi nudce thiai do thi ¢ 15°C chon theo bing (4 — 1),

Biang 4-1 UTii trong b& mit ciia b king edt hay d6 ldn thiy lye theo duiing kinh
hat trong nude thai do thi ¢ 15°C

o5 | 02 025 |03 |oss|oa [os |

0.1 0.12

—_—

5,12 | 7,37 ‘ 11,5 | 18,7

( Dudng kinh bat cat (mm)

. Tii trong bé it bE hay dd 1dn thiy 24,2 128,3 | 343 140,7 51,6 ‘

|
i
|
e U, (mm/s) cia hat 3 15°C J




- Dién tich mat nudc phin hinh chi¥ nhat cda b€ 1ing cdt xdc dinh theo ¢dng thic :

Q

F=K.—~ (m% (4-1)
U,
Trong d6 :
Q : Luu lugng nwéc thai 16n nhat (m’/s)
(O : D6 10n thiy Iyc cda hat cAn gii (m/s)
K =1,3khi U, = 18 mm/s; K =1,1 kin U, = 24 mm/s;

- Ty s6 chiéu dai va chiéu siu clia bé:

L k¥ (4-2)
H U,
Trong 46 :
L : Chiéu dai phan chi¥ nhat cia bé (m)
H : Chiéu cao phan cong tic clia bé (m)
v : Van (8¢ chuyén dong cla nutde trong bé (m/s)

ing v8i Qu, > v=0,2m/s; dng v81 Q,., > v=0,15 m/s
U, : Do 16n thiy e cia hat cin gii trong bé (m/s)

: H¢ s6 kinh nghiém tinh d&€n dnh hudng cia dong chay rdi cuc bd trong bé,
1am cdn (rd 16¢c 6 ng ciahat K=13khi U, = 18 mm/s; K = 1,1 khi
U, = 24 mm/s

F
- Chiéurong bé : B = L (m) (4-3).

- Chiéu cao H phin c¢ong tdc cia b& chon theo ty 1& gilta chiu dii va chidu cao, va
ki¢m tra theo thé tich b& A& thdi gian hvu nwde wrong bé ing v6i Qua  phii [do han 30 gidy
va ¢6 thé d&n 90 gidy, thudng 1a 60 gidy.

- B€ 1dng cat trong cdc nha mdy X ly nude thai cong suit 100 m*/ngay trd 1én thift
k& d& gilf dugc cdt 3 hat > 0,2 mm. N&u chon kich thudce hat bé hon, nhidu cin hitu ¢d 1ing
xudng, biin cdn bi thdi riva khé xi ly.

Mudn cho cin hitu ¢d khdng ling trong bé lang cdt, van 8¢ ddng chay rong bé phai
git khdng dd1v = 0.2 m/s - 0,15 m/s mac di lvu [Udng qua bé thay d8i (I Quuy XUOTE Qo
D€ thuc hién diéu nay, cudi bé Iing cit xay diyng cira tran ki€u mang do theo ty 1¢ véi do
ngdp nudc H rong b€ 1ing c4t.

- Chiéu rdng ca tran thu hep tir B xudng b.
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- P4y cta tran ¢6 d6 chénh véi ddy b€ 1ing cdt AP d€ tao @3 chénh dp dd dua nude ra
khoi bé 1iag cd1 vai van t8¢ khong d6i.

Xem hinh (4-1).

3
Bv Bv (1-K*?)?2
b= — (4-4)
my2g Y Quw \ 1-K
. ) R
_K?3 _ 3
.AP - _Qm;lx !( K’ — —QI;"I—".I—I(_‘“ (4_5)
2 v 2
1-K? 1-K?
Trong d6 :

Qumuxs Qoun 11U lugng 81 da va toi thi€u di qua bé ldng cdt, khi d6 8¢ dd nude
chay qua bé 1a v khdng d6i

Q min
Q max

m : H¢ s8 hiu ludng clia clra tran phu thudc vao géc 1di chon theo bang (4-2)

K=

Bing 4-2: Gid tri m d6i véi cia tran theo gid tri ciia géc tdi 6

b/B Cotgh =0 Cotgb=0,5 Coigh =1 Cotgh =2 Cotgh=3
0.1 0,320 0,343 0,350 0,353 0,350
0,2 0,324 0,346 0,352 0,355 0,352
0.4 0,330 0,350 0.356 0.358 0,356
0.6 0,340 0,356 0,361 0.363 0.361
0.8 0,355 0,365 0,369 0.370 0,369
0,9 0,367 0,373 0.375 0.376 0,375
1,0 0,385 0,385 0,385 0,385 0,385

- Phiin chita cdt cia bé dar dué: viing cOng tdc, th& tich phan chita cdt phu thudce vao
ham lugng c4t trong nudc thdi va thdi gian gita 2 1An 14y cdc ra khoi bé.

- LAy cat ra khdi bé 6 thé thuc hién biing thii cng, bing cdch thdo nudc 1am kho bé
rdr xtc ra, hodc bing may bom cat, bom phun tia, gAu xiic ... thy thudc vao cong suii va

myc dd rang bi trong nha may xi¥ ly .
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Vidu:

Tinh todn bé 1ing cdt cho nha mdy x{ Iy nudc thdi cong sudt : Quy = 0,15 m’/s.
Qun = 0,06 m’/s. Ling cdt cd hatd = 0,2 mm. Vin tdc qua b€ V =0,2 m/s.

Giai :
1. Bé& 18n thiy hve cda hat 0,2 mm tra bdng (4-1) ¢c6 U, =0,0187 m/s.
2. Dién tich mit thodng bé lng c4t theo (4-1) :

F KQ 1.3 0.5 10,42 m?
- — = X — - = R m
U "~ 0,0187

3. Ty s6 gita chiu dai va chiéu cao phdn cong tdc theo (4-2):
L \Y 0,2

oK = 13% e =139
TR TR ITY

4 Chon chifu sdu 18p nudc ¢ong tde H=0,5m :
Chiéudaibé L=139%x05=7m

5. Chiéu roéng bé :

Bé chia lam 2 ngin mdi ngin cé chiéu rong 0,75 m.
6. Chon goc 181 6 = 45", Cotgf = 1.

- Chiéu rong mdng do theo ty 1€ tinh theo (4-4):

3

15% 02 5x02 [1-047
b= —= X x| -
03521962 <\ 0.5 1-0.4

] =0,182m

- B$ chénh ddy theo (4 -5) -

006 1-04°
P= X 3
1.5x 0,2 1-0,4 3

=0,16 m

b. B ling cat suc khi -

B¢ ling cdt suc khi ¢6 ¢iu tao nhu 1 bé chita hinh chi nhiat. Doc mdt phia wdng cia
bé& it hé thdng dng suc khi nim cao hon ddy b€ 45 - 60 cm. Dudi dan Sng suc khi 1a méng
thu cdt. B9 dbc ngang clia ddy bé i =0.2 - 0,4 doc v& phia mdng thu d€ cho cit trugt theo
ddy vao mdng. Hinh (4-2) gidi thi¢u so d3 cau tao b ldng cdt suc khi xay dung § My.
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Hinh 4-2, So dd c4u tao bé 1ang cat suc khi ap dung & My

a) B 1ang cat 1 ngin

1. Clria d&n nudc vao

2. Ong din khéng khi dén

3. Dan 8ng phan phdi khi

4, Vach ngan dé Iing doc bé

b) B& 1Ang cat 2 ngan ndi ti€p

5. Cla d&n nudc ra
6. Van hudng dong
dat trudc clia thu nudc ra

7. Mang thu cat
8.Véach ngang
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Tinh 1od4n b€ 1dng ¢4t thdi khi xuat phat tir didu kién tao ra 18c 86 chuyén dong xoay
quanh chu vi mat cit ngang bé véi van tdc xoay 0,25 - 0,3 m/s va chuyé&n dong thing thco
truc doc clia b€ v = 0,08 - 0.12 m/s. Ty 1¢& gilta chi¢u rdng va chiéu sdu bé B : H tr 1 dén
1,5. Thai gian lvu nude trong bé 3 phiit. Véi cdc chi tién tinh todn 44 néu ddm bio giif dugc
cat cé duBng kinh 0,2 mm (dd 16n thiy lyc 0,018 m/s). Nudc thai dudi tic dung clia dong khi
di Y dudi [én sé chuyén dong theo hinh xody 8¢, hat cdt roi vao viing ddy vé phia dudi din
dng phun khi ( xem hinh 4-3). D€ giit t5c 43 chuyén ddng xoay V = 0,25 - 0.3 m/s lugng
khéng khi cap vao tir 3 - 8 m’ cho | m” bé mat bé trong | gidf. Van t6c chuyén dong xoay
gilt khong 361 va khéng phu thude vao st dao ddng cia lwu lugng nude thii di vao b&. Vi
gidm vin 8¢ nudc chdy doc bé ma vin gilf thdfi gian lru nude trong b€ cho phép gidm chiéu
dai bé dé dé dang 13y cat ra khdi bé.

Chat 1dng chuydn déng xoay

Clara ]

Cla dua nudc vao

— Bng phan phdi khi

Quy dao hat cat J

Hinh 4-3. Quy dao chuyén déng clia cat trong bé 1ang cat suc khi
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Tée do chuyén dong xoay khdng ddi trong bé ling cdt thdi khi bdo ddm giF cdc
cdn hitu ¢ 16 likng trong nude va cac hat cdt va cham vao nhau tdch bét can hifu ¢d bam
quanh hat, cdt sach hon. Can ling trong bé ldng cdt chita 90 - 95% 14 ciin v cd, gid ldu
khong bi thdi.

Hé théng suc khi ¢6 thé lam bling Sng nhya, dng thép khéng ri, khoan 1 $3,5 - 5 mm
thanh 1 hang phia dudi 6ng va dit ngap 0,7 - 0,75 H.

Lay cdt ra khdi bé bing bom phun tia, d€ ddn cdt vé méng thu, doc ddy bé dat 6ng
¢ > 100 mm c4p nudc qua cic vdi phun dat cich nhau 0.4 m. Luu lugng nude d€ lua cét
Q=vxF=v.B.L (m's) (4 - 6)

Trong d6 :
+Vv: Van (e diy cat vé mang thu v = 0,0065 m/s (ddy dudce hat cdt ¢ 0,05 cm)
+ T : Dién tich mat bing cia b& (m)

Vi du : Tinh todn b€ 1ing cat suc khi cho nhi may xit ly nudc thii cong suat 0,2 m'/s.
Hé s6 khong diéu hoa K = 1,4 (bdng 1-4),

Giai ;
Luu lugng qua bé Mng cdt Quuy = 1.4 x 0,2 =0,28 m/s .

Thi€t k& 2 bé lding cat thdi khi, d€ khi cin ngirng 1 b€ trong thai gian s¥a chifa hoic
xdc can.

Thai gian luu nude chon ¢t = 3 phiit = 180 s,

. S 180 3
1. Thé tich 1 b& V=t x Q= —2— x 0,28 =252 m’.

2. Chon chiéu cao nutdc trong b& H = 2 m.
Ty s& chidu rong va chicu cao B:H=1,2 11
Chicuréngbé B=26m
3. Chidu dai bé& :
Vv 25,2

L= — =
B.H 2x26

=4.85m. Liy tron 5 m.

4. Lugng khodng khi can cip:
Quiz=qy xF=5m’’m’hx BL=5x 2,6 x5 =65m’/h.
Luu lugng khong khi trén mot mét dai bé

Q. 65000
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3. Bé tdch ddu mé

Trén mang ludi thu gom cla d6 thi c6 thé cé c4c nha mdy cong nghiép xd nudc thdi
¢6 13n ddu m3 vao mang. DE tich lugng ddu ma3 nay, phii dat thiél bi thu dau trwéc cita x3
vio cdng chung hoic trude b€ didu hoa 3 nha mdy. Hinh (4-4) gidi thidu 1 ki€u bé thu dau
ma3 va ldng c4t phd bi€n & Chau Au.

)

V/

] B

i)
T
O 2 ]
L —

JJLD]JJJ.LI]]L)

@

Hinh 4-4. B& thu ddu, m3d va lang cat

IV.2.2. BE diéu hoa luvu lugng va chi't lugng

Luwu lugng va chat lugng nudc thdi tir hé thong cong thu gom chity v& nhd mdy x\¥ ly
thutsng xuyén dao déng theo cde gid trong ngay. Khi hé s0 khong didu hoa K = 1.4, x4y
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dung bé didu hoa d€ cic cdng trinh x{ 1y 1am viéc vdi lvu ltdng déu trong ngay sé kinh
té hon.
C6 2 loai b€ diéu hoa.
1. BE diéu hoa luu lugng va chat lwgng nim truc tiép trén dudng chuyén déng cia
dong chay.

2. Bé diéu hda luu lrgng 13 chi yéu, ¢6 thé nim truc tiép rén dudng vin chuyén
cia dong chdy hoac nim ngoai dudng di cia dong chdy (Hinh 4 - 5).

a)

Bom hodc van diéu
chinh luu lugng

T cdng . i x Iy
B ——! > L
dén ac2

Lugi song chdn  B& 14ng cat Bé diéu hoda luu .
’ ° lugng & chat iugng B& ldng dat 1

b)
Bom hoac van diéu
chinh luu lugng
TU céng Di xU 1y
el > — -
dén bic 2
Ludisong chdn B& |Ang cat Bé ling dgt 1

Bé didu hoa luu lugng

Hinh 4-5 : Sd d6 b4 tri b di€u hda trong hé thang xi Iy

a. B& diéu hoa luu lugng va chat lugng, ndm trén dudng van chuyén ciia déng.
b. B8 diéu hoa Iuu lugng 1a chd y&u, nhm ngoai dudng van chuyén clia déng.

Thy theo di¢u kién dat dai, va chit lugng nudc thii, khi mang cdng thu gom 12 mang
ca()'ng chung thudng dp dung b€ diéu hoa luu lugng d€ tich trit duge Iwong nudc sau ¢on mua.
O cdc mang thu gom 1a hé théng cdng riéng va § nhitng ndi cé chat lugng nuoe thii thay
481 thudng dp dung bé didu hda ca lun luong va chit lugng.
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VI TRI CUA BE DIEU HOA TRONG DAY CHUYEN XU LY
a. BZ diéu hoa luu lupng va chdt higng @ dat sau b€ ling cét, rude bé tang dot 1.

Trong bé phdi ¢6 hé thong thict bi khuiy tron dé ddm bio hoa tan va san déu ndng
dd cac chit bin trong toan thé tich b& va khdng cho can ling trong bé. Trong bé ciing phii
dit cdc thi€t bi thu gom va xa hot, vang néi.

Dé& dua nuwdce tr b€ didu hoa sang bé 1Eng dot 1, c6 thé diing bom dé bom déu hoidc
(a0 d6 chénh d& nudc tr chay, khi 4p dung so dd wr chdy phai dit van diu chinh luu lugng
3 ddu ong din sao cho khi mue nude rong bE didu hoa thay d8i ma lvu lugng chiy sang bé
[Ang | vin khong d3i (Cong Ly Tu van CAp thodt nudc SG 2 - B6 Xay Dung huén ¢6 bdn
vé ché€ tao bd van nay).

b. BZ diéu hoa chi lam nhiém vu didu hoa hiu lugng la chit yéu : c6 (hé dit sau song
chin rdc, rudc tram bom, bom déu nude thii 1én bé ling dot 1.

Loai bé nay khong ddi hdi ¢é thi€t bi khud'y tron nhung can thi€t bi vét vt ndi
va bot, chia b& 1am nhiéu ngan, dinh k¥ ¢4 thé€ thio khé tirng ngin dé xdc cdt va cin
ling ra ngodi .

- Thé tich cia bé diéw houa :

Phudng phap xdc dinh thé tich b& diéu hoa gidng nhur phuong phip xdc dinh (hé tich
dic¢u hoa cia bé chia nudce sach.

Hinh ddng va vat ligu dé xay dung bé :

Hinh ddng cda b& didu hda phu thude vao chie nang cia b&. N&u bé chi dung dé
di¢u hoa luu lugng, ¢6 thé chon hinh dang bat ky mién 1a phi hop vdi quy hoach st dung
441 cla nhd mdy x( 1y, con nu b& dung d¢ did¢u hoa chil lugng va hu lugng, ddy hdi phai
¢6 thi€t b khudy tron, hinh ding b&, vi tri 6ng dwa nude vio, dng 18y nudc ra phai xem xét
tinh todn k¥ phd hgp véi thiét bi khudy trén dinh diing dé€ th€ tich nudc duge luan chuyén
déu khdng cé ving nwdc chét,

Vit liéu x4y dung : b€ ¢é th€ 1am bing bé tdng cdt thép hay bing dat. N&u la bé
bing 341 dao hodc dip phdi chd y chéng thim thanh va ddy, chéng x6i mon thanh va day
bing cdc 1Am bé 1dng Id1L hodc 14t dd mi&t mach. Néu ding thi€l bi khudy rén ¢d khi dat
trén phao n8i phéi tinh thé tich hd sao cho ludn ¢6 muc nwde chét cao hon ddy 1,5 - 2m d&
ddm bao cho hé thdng phao va may khudy 1am viéc an toan.

- Thiét bi khudy trén ;

Thi¢t bi khudy trén 1am nhiém vu hoa tron d€ san bing ndng d6 cic chat bin cho
toan bo thé tich nudc thii ¢6 trong bé va d& ngan ngita cin ling trong bé, pha lodng ndng
dd cdc chit doc hai n&u ¢6 va bing cach Yy loai trir dude cac cd x8c¢ vé chit lugng cho cdc
cOng trinh xit 1y sinh hoc phia sau. PO V@i awde thidi @6 thi ¢ ham lugng cin 16 ling
khodng 220 mg/!, ning lugng khudy rén cin 0,004 - 0,008 kW /1 m* (hé tich bé. N&u dung
hé théng suc khi, lugng khéng khi ¢ds 0,01 d&n 0,015 m*/1 m® dung tich b& trong mdt phit.
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Hé thSng suc khi cé thé 1a ng khoan 18, dng ditng kiéu bdm Airlift, Ejector suc khi ( xem
chudng 7).

Déy b& diéu hda c6 ron 1ap trung nwde khi cin c6 thé thao khd b€ bang bom chim luu
dong hodc bing cdch x4 nudc theo trong luc.

IV.2.3. B& ling dgt mot
1. Gidi thigu téng quidt

BE ling ¢6 cAu tao mat bing 13 hinh chit nhat hay hinh ron, dugc thi€t k& d€ loai b
bing trong lue cac hat ciin ¢ trong nudc theo dong chiy lién tuc vao bé va ra bé.

Trong nhing 1ai lieu vi€t vé b€ ling, cdc tic gid phan chia b€ ling laim 4 ving :
(hinh 4-6).
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c Vung lang cdc hat ¢an 8
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>

Vung chifa va co dic cidn

Hinh 4-6. So 88 mét diing thé hién 4 ving trong bé lang

- Nudc ¢6 chia cdc hat cin 16 ldng di vio viing phan phdi nudéc 8 diu bé vdi muc
dich phdn phdi déu trén toin bo ti€t dién ngang cia ving 1ing.

- Viéc tdch cdc hat cin ra khdi nwde bing trong luc x3y ra trong viing 14ng.
- Nudc di 14ng chdy déu vao ving thu nudc ra d& din di.
- Can ling tich lily trong viing chia va ¢6 dic can niim & ddy bé.

Trong chudng nay s¢ khéng trinh bay chi tiét cd s§ 1y thuyét clia qua trinh ling ma
chi gidi thi¢u nguyén ly dng quit cdc qud trinh 1{ng, cic k€t qua thuc nghiém va cdc chi
tiéu dé tinh todn thi€t k& b€ 1ing ddt moL.

B& ling dliing trong xit 1y nude thii dude thi€t k€ dé loai bé ra khdi nude ba loai cin
khdc nhau,
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a. Cin cing (cdt) 1a cdc hat phan tén, cé kich thudc va van 6c ling khong d8i trong
sudt qud trinh ling.

- Téc 4 1dng khong phu thude vao nong dd céc hat.
- Téc 46 1{ng bing tai trong bé mat bé, U, = Q/F.
D6 14 cdc théng s6 va dac tinh d& thigt k& bé 14ng cat.

b. Can 16 ling ¢ bé mit thay d8i, c6 khd nang dinh k&t va keo ty v8i nhau trong
qué trinh 1ing 1am cho kich thudc va vin t8c 1{ng cla cdc béng cin thay ddi theo chiéu
cao ling.

- Chiéuv cao bé ling, ch& d6 dong chay trong bé d€ cdc hat cin keo w, 16n 1én, tang
rong lurdng 1A quan trong.

- TAi trong b&é mit va thdi gian ldng 12 thong s6 quyé&t dinh.,

D6 1a thong s va dic tinh cia nude thai khi thi€t k& bé 1ing dot 1, va s& dudc dé cip
d&n trong chuong nay.

c. Bdng cian c6 khi ning lién két va ¢ ndng d6 16n trén 1 000 mgAl.
- TSc d6 ldng phu thudc vao néng a8 cidn.

- Thdi gian ldng va tai trong bin trén mdt ddn vi dién tich bé mit 13 nhing thong s§
quyé&t dinh.

D3 13 cic théng s8 va dic tinh cia bin hoat tinh & bé Acrotank ding d& thiét k& bé
\dng ddt 2 s€ dugce dé cap & chuong 9.

2. BZ ldng ngang hinh chit nhit

Nudc thdi di vao viing phian phdi nudc dat & ddu bé ling, qua vdch phan phdi, nudc
chuyén d6ng déu doc b& qua viing ling di vao ving thu nwdc dit & cudi bé. P& phan phdi
déu nudc vio ving ldng, (hudng ciu tao mang 6 186 phan phdi dat sudt chidu ngang bé
hodc dit cdc tAm ¢6 khe hozc 16 phan phdi trén toan dién tich mit ¢4t ngang ving ling. B&
thu déu nude da 1dng dit cdc mang thu déu nwrde & cudi bé, chiu dai mang thu tinh theo 1di
trong thiy lyc cho phép trén 1 mét dii cia mdng trong mot don vi thdi gian (bdng 4 - 3).
Can ldng duge méy ¢6 cdc tAm gat can bing gd chay bing day xich dat ngap trong b&, hay
mdy c¢6 cdc (Am gat cin gin vio dim cau chay dat trén 2 thanh doc bé, gat ddn vé ming
thu dit 8 ddu vao cia bé, hay v& cdc mdng thu cin dit sudt chiéu ngang b€ néu 1a bé
I¢n. Bdm hit can dit gin mdang diu b&, mot bom ¢é (hé hiit cho nhidu mang thu cin hay
nhiéu bE,

Bot ndi dugce thanh gal clia mdy cho ¢dn dit ngdp dusi mue nuede 0,05 m - 0,10 m gat
vé mang thu bot & cudi bé, tdc do cia tim gat chon theo bang 4 - 4.

3. Bé ldng hinh tron

Trong bé ldng hinh tron nude chuyén ddng theo hudng bén kinh (radian). Nudc thii
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c6 th€ di vao budng phan phdi trung tim, chdy déu thco hudng ban kinh qua ving 1{ng di
vdo mdng thu nwéc dit theo chu vi vanh ngoai cda bé (hinh 4-7a). Hoidc phan phdi nudc
th&i vao b& bing médng c6 vich lWing dit quanh chu vi bé, nudc chuyén dong qua viing 1£ng
theo hudng ban kinh rdi vao mang thu nudc A4t & tim b€ (hinh 4-7 b, ¢).

Ca hai cdch phan phdi nudc déu cho hiéu qui ling t8t nht nhau, nhung trén thue (€
b& 14ng c6 budng phin phdi trung tim dudc va thich hon. Ong dua nudc vao budng phan
phéi trung tim c6 thé di tir dudi ddy bé vio hodc t thinh b€ xuyén qua ving 1&ng vao.
Budng phan phdi trung tAm hinh tron dudng kinh bing 15 dén 20% dudng kinh bé 14ng,
chiéu cao phan tru tir | m dé&n 2,5 m. M4y cdo cin c6 2 hoZc 4 thanh ngang gin cdc tdm gat
bing g8, chuy&n ddng chim nhd md td c6 hdp s6 dit § trén tim bé 1am cho tryc ding cda
mdy cao quay (heo t5c dd mong mudn d€ cic tAm gat dva cin vé& hd thu dat & tdm bé. Phin
rén clia may cio gin cdc thanh gat bot, ving ndi, don ching vé mdng thu dit theo hudng
bén kinh b&. Ddy bé c6 d6 dde 1:12 déc 1if ngodi v& hd thu cin. H8 thu ciin ¢6 thé tich nhé
vi cdn dugce 13y ra lién tuc.

4. Cdc chi tiéu d¢ tinh todn thiét k&
Ch& 85 1am viéc cia b€ 1ing nude thai phu thudce vao :
a. Bdc tinh can ldng.

b. Ché& db ddng chiy trong ving 1dng do thiét b phan phéi nude vao va rit nudc ra
quy&t dinh.

¢. Anh hudng ctia gi6 va nhiét d6.
d. Chuyén ddng d5i hm do nhiét va chénh léch ndng dd x4y ra trong bé.

T&1 i céc thong s& trén khong thé tinh biing 1y thuy&t. G My va Lién X6 trudc diy,
cdc nha khoa hoc dya vao cdc cong trinh hoat dong thyc t& nhién nim di tdng k&t rit ra cic
chi tiéu d€ tinh todn bé 1Xng dgt 1. Xem bang 4-3, 4-4,

Bdng 4 - 3: Céac thang s§ tinh todn bé ling dgt 1

Gi4 tri cdc thdng s6

Tén thdng s& .30 vi do - — —
i Khoang dao d6ng Gid tri tiéu biéu

Nudc thdi di thing vao bé 1ing dgt mot

Thai gian huu nude gid (h) 1,5-2,5 2
Tai trong bé mat :
Giv trung binh m’/m? ngay 31-50 40,0
Gid cao diém m’/m’ ngay 81-122 89,0
Tdi trong mang thu m’/m daingay 124 -~ 490 248
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Tén (hong 6

Pon vi do

Gi4 tri c4c théng s6

Khodng dao ddng

GiA trj tigu biéu

Nudc thdi sau khi trdn v6i biin hoat tinh cia b& 1£ng dgt 2 r8i di vao bé 1ing dgt 1

|

Thdi gian Ity nude gid (h) 1,5-2,5 2
Tai trong bé& mit:
Gid trung binh m’/m’ ngiy 25-32 28
Gid cao diém m*/m’ ngay 48 — 69 61
T4i wrong méng thu m’/m daingiy 124 - 490 250

Bang 4 - 4: Théng s6 thi&'t k& b€ ling dgt mt

Tén thdng s6 Pon vi do Gid i cde thong <5 -
Khodng dao dong Gi4 tri tiéu biéu

BE chif nhat

Sau m 3-48 4,2

Dai m 15-90 25-40

Rong m 3-25 5-10
Téc d6 mdy gat cin m/phiit 0,6-1.2 0,9
Bé wrdn

Sau m 3-48 4,2

Dudng kinh m 3-60 12 - 45

D6 dbc ddy m/m dai 1:10- 1:13 1:12
Toc d6 mdy gat cin vong/phit 0,02 - 0,05 0,03

- Vin t8c¢ 181 da trong ving ldng : Khi thi€t k& b€ 1ing, phii kiém tra van 8¢ nude
chdy trong vixng 14ng gin méng thu nutde, vin (8¢ nude & khodng cdch tir mép mang thu d&n
gidi han trén cla viing chta ciin (gidp ranh ving ldng va ving chia cin, vin tdc § 1/4 chu
vi dudng trdn bén kinh bing chiéu cao i{ng H) phdi nhé hon van t6c kéo hat cin 4 ldng
ndi 10 ling trd lai trong nwSc va bi kéo ra ngodi.
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(a) B& 14ng tron phan phéi nudce vao bing budng phan phdi trung tam

Nudc vao \
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Nudc ra

— X4 cin

(b) B& tang trdn phan ph&i nudc vao bing mang quanh chu vi bé.
Thu nudc ra b&ing mang dat & trung tAm bé.
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L:I —>= X4a can

(c) B& Y&ng tron phan phéi nudc vao va thu nuéce ra
bang mang dét véng theo chu vi bé.

Hinh 4-7. B8 1ang hinh tron

Nudc ra

Nudc va
_I_ c vao
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1

(ak(p - 1>gd] 2

Vu= -

(4-7)

Trong 46 :
Vu: Vint8c gidi han trong viing 1dng (m/s)

K : Hing s8 phu thudc vao tinh chit cin K =0,04 d5i véi hat cdt, K = 0,06 d6i véi
hat cin c6 khi ning dinh két. 3 bé 1£ng dot 1 x¥ 1y nudc (hai sinh hoat ¢6 thé
15y K=0,05

Ti trong cia hat thudng tir 1,2 - 1,6 chon p = 1,25

Gia 8¢ trong trudng 9,8 m/s’

o oo T

Pudng kinh twrong duong cia hat (m) thudng chond = 10* m

—

Hé s& ma salL phu thude vao dic tinh bé mit cia hat vi s§ Raynol cia hat khi
l{ng. £=0,02-0,03 c6 thé 14y f=0,025

5. Hiéu qua 14ng cin 16 ltng va khit BOD; cia bé 1£ng dgt 1 : Khi thi€t k&€ bé 14ng
dot 1, theo gi4 tri clia cdc théng s6 cho trong bang (4 - 3) vi (4 - 4) ¢6 thé tinh hiéu qui
khit BOD; va cin I I¢ng SS theo phén trim bing cong thitc thyc nghiém cda cdc nha
khoa hoc My:

t
R=z— 4-8
a+bxt ¢ )

Trong 46 :
R : Hiu qui khi BOD;s hoic SS biéu thi bing (%)
t :Thoi gian lvu nedc (gid)

a, b : Hing s& thuc nghiém chon theo bang (4 - 5)

Bing 4-5:Gid trj cda hiing s6 thyc nghiém a, b & t* > 20 °C.

Chi tiéu a don vi (h) b
Khe BOD; 0,018 0,020
Khi ¢in g léng SS 0,0075 0,014

Ty trong vi ndng d6 cin l{ng trong viing tich liy vi ¢b dic cin clia bé ing dot 1.
C6 thé chon theo bing (4-6). '
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Bang 4 -6 : Ty trong v ndng dé cia can king ¢ b€ ling dgt 1

_ . Ndng dd tinh theo trong lugng (%)
Loai can ldng Ty trong
Khoang dao dong Gia tri tiéu biéu
1. Nudc thai vio thing bé
- Nudc thii wr h¢ ¢Ong riéng 1,03 4-12 5
- Nude (it h¢ cdng chung 1.05 4-12 6.5
2. Nu@c thii tron vdi ban hoat
tinh & b¢ 1dng dot 2
- Sau b¢ Aerotank 1.03 2.6 3
- Sau bé loc sinh hoc 1.03 4-10 3

Vi du : Thi€t k& b¢ ling dot 1 a8 x{t 1y nudc thdi cia thi x3 v8i cdc didu kién sau
Qumin = 2000 mllngéy; Quax = 4500 mslngﬁy. Khéng xdy duyng b& diéu hoa, chon kifu bBE
ling ngang, ty s6 chiéu dai trén chidu rong 4:1. Chiéu cao vilng (ng 3.6 m. Tdi trong hé
mit U, = 35 m*/m® ngay.

Yéu cau : Xdc dinh kich thude b€ Ing, (hai gian lwu nude, van e 1di han, hidu qud
khtr BODs khit SS.

Gidi :

1. Tinh dién tich bé mat cAn thi¢t cda b (ing :

2. Chiéu rong bé :
F=B.L=B.4B=4B"=57Tm’
B=37mliywon4m
Chiéu dai :L=16m
Dién tich ‘F=4x16=64 2"

3. Tai trong b& mi :

o 2000 ,

2. Gid ¢6 Qi U.= _6!_ =31,25 mm’ ngay
o 4500 s

b. Gi¥ ¢6 Quas U, = “a C 70.3 m*/m’ ngay

nam Ltrong gidi han cho phép ghi & bang (4-3).

49



4. Thé tich b€ 14ng:
V=64x36=230m

5. Thin gian Iwu nuéc trong bé:

Khi 0 ) V 230x24 296 2i3

. = Unin == =4 1

2. Khi Q Q2000 g

b. Khi X = M = 1,23 gid
’ lQ_()In:nn L= Q - 4500 = N g1

6. Van (8¢ gidi han -

1
v (SR(p - l)gd) 2 {8 %0,05%x0,25x98x107*
H = —‘—' -

)
j = 0,064 m/s
f 0,025

- Vin t6¢ nwdc chdy trong viing 1dng Wng véi Quuux :

. Q 4500
T BH 4x3,6x84 600

vmax = 0,0037 m/s < VH

- Méing thu nudc ra bd tri 1 méng ngang chay sudt 4 m chidu rong bé va 3 mdng doc
vudng géc vai ming ngang, mdi ming dai 2 m. Tdng chidu dii mingl=4+2x3=10m.

4500
Tai trong thiy luc cia mang Quux = T =450 m*/m dii ngay.

- Van 18c nudc chdy vio ming (ai mat cit ngang v8i do siu 3,6 m (mit ti€p gidp
ving chira can):
4500m ¥nga
Q. /8D _ ,0066m /s <V,
F  4mx2mx84 600s

7. Hiéu qua khit BOD va SS:

V=

a. Luu luvgng Qs :

Reop = ! = 2,76 =377 %
BbT a+bxt  0018+002x276 7
Res = 2,76 =598 %
ST 0,0075+0014x276

b. Gi¥ cao difm Quy:

123
"0 0,018+ 002x123 %
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1,23

Rec =
%7 0,0075+0,014 x 1,23

=497 %

DIEU CHINH pH VA BO SUNG CHAT DINH DUGNG N, P :

Nudc thai trde khi di vio cdc cdng trinh x 1y sinh hoc (xif 1y bac 2) phai ¢6 tri s6 pH
nim trong khodng 6,6 - 7,6 va y 1& cdc chit dinh dudng BOD:N:P trong khodng 100:5:1. &
céc d6 thi nhd, n€u mang ludi cong thu gom nudc thdi thu cd nude cdng nghiép va nudc sinh
hoat, tuy ndng dd cdc kim loai ning nim dudi ngudng cho phép di vao xi 1y sinh hoc (Bing
2-1) nhung dbi khi doi hdi phai diéu chinh pH v2 bd sung chat dinh dudng.

1. Piéu chinh pH

Biéu chinh pH bing cdch dinh lvgng cdc chat axit (n€u muén gidm pH) hoic cdc chat
kiém (né€u mudn ting pH) vao bé trdn, rdn déu v8i nudc thdi. Thi€t bi dinh lugng va bé
trdn, bé keo tu da dugc md (4 trong céc Qi lidu vi€t cho cAp nude clia cung tic gid, trong Qi
liéu nay khong nhfc lai ma chi cung cdp s6 liéu vé& cic héa chat thudng dung d€ diéu chinh
pH, b3 sung N, P trong x1t Iy nudc thii.

Bang 4 — 7. Héa chit thudng diing d€ diéu chinh pH

Lugng héa cha't can thiét tinh biing
Tén héa chat Cong thic héa hoc mg/l 4€ khit 1 mg/! axit hoic | mg/!
kiém tinh theo lugng kiém va axit
CaCO; (mg/h
Cacbonat canxi CaCO, 1
Oxyt canxi Ca0 0,56
Hydroxit canxi Ca(OH), 0,74
Oxyt magié MgO 0,403
Hydroxit magié Mg(OH), 0,583
Voi s6ng dolomit [Ca0y¢Mg0y 4] 0,497
Voi 16i dolomit |(Ca(OH)2)6(Mg(OH)2)i4] 0,677
X1t hydroxit natri NaOH 0,799
Soda Na,CO, 1,059
Axit sunfuaric H,SO, 0,98
Axit clohydric HCl 0,72
Axit nitric HNO, 0.63
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2. Héa chat diing d€ bd sung chit dinh duidng N v P vio nude thii xem bang (4-8)
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Bang 4 - 8. Ciic héa chalt ¢6 th€ chon lam chat b8 sung N, P cho nuéc thai

Tén hda chat

Cong thite hoa hoc

Ngudn Nits - N
Amoniac

Hydroxit amdn
Bicacbonat amén
Cacbonat am6n
Clorua amén
Photphat amén
Suntat amdn

Ngubn photpho - P
Trinatri photphat
Dinatri photphat
Mono natri photphat
Natri hexa meta photphat
Natriiripolh photpbat

Tetranatri pyro pholphai

NH;
NH,OH
NH,HCO;
(NH;),CO;
NH.CI
NH,H,;PO,
(NH):S0,

Na 1PO_1
Na,HPO,

' NaH;PO4

Nﬂ_\(PO\)(.

NaqP.)Om

N&L;P_‘O;




CHUONG V

XU LY SINH HOC PE KHU CAC HGP CHAT HUU CO
CHUA CACBON, NITG, PHOTPHO

Muc dich cd bdn cda qud trinh xi 1y sinh hoc 12 1gi dung cdc hoat ddng s6ng va sinh
sdn cia vi sinh vit d€ 8n dinh c4c hop chit hitu cd, lam keo tu cdc chit keo Id ling khong
1dng dugc trong nudc thai sinh hoat va nuée thii tir cdc ham cau, b€ ty hoai d€ loai ching ra
khdi nuée. Phuy thudce vio cic diéu kién méi trudng cu thé, muc dich xit 1y c6 thé b8 sung
thém, vi dy khi¥ Nitg va Photpho - Khit v&t clia c4c hgp chit hitu cd khdc.

X1z Iy sinh hoc gom cdc budc :

1. Chuyén héa cic hdp chat hitu cd ¢6 ngudn gdc Cacbon & dang keo va dang hoa
tan thanh th€ khi va thianh cdc vé t& bdo vi sinh.

2. Tao ra cdc bdng cin sinh hoc g6m cdc t&€ bao vi sinh vit va cdc chit keo vb cd
trong nudc thdi.

3. Loai cdc bdng cin sinh hoc ra khdi nuéc bing qué trinh 1{ng trong luc.
V.1. GIGI THIEU CAC PHUGONG PHAP XU LY SINH HOC

V.1.1. M6t vai dinh nghia va thuft ngit dung trong x& 1y nudc thdi biing phugng
phép sinh hoc

Qu4 trinh Ti€ng Anh Pinh nghia
- Cdc qua trinh hi€u khi | Aerobic (oxic) Céc quéd trinh x@ ly sinh hoc xady ra trong
processes diéu kién c6 dd oxy.
- Céc qud trinh y€m khi | Anacrobic Qué trinh x¥ 1y sinh hoc x3y ra trong diéu
Processes ki€n khéng c6 oxy.
- Qu4 trinh thi&u oxy " Anoxi process Qu4 trinh xtt 1y sinh hoc d€ chuyén héa

Nitrat thinh khi Nitd trong diéu kién
khéng cdp thém oxy t\ ngodi vio.

Qua4 trinh tif phat Facultative Qué trinh xi 1y sinh hoc trong d6 quin
process th€ vi sinh vit c6 thé hoat déng trong
diéu kign c6 oxy va khdng <6 oxy
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Ti€ng Anh

Binh nghia

Attached growth
process

Qud trinh x¥ 1y sinh hoc trong dé guin
th€ vi sinh vat hoat ddng d€ chuyén héa
cdc chat hifu co vi cdc thanh phin khédc
trong nudc thdi thanh khi va vo t€ bao
dugc dinh bdm vio mdl vii gid thé dang
tdim hodc hat cé tinh trd nhy : hat nhua,
s01, xi, sanh .., @61 khi cdn goi la cdc
mang vi sinh vit,

dinh

Nutrient remuval

Thuat ngit d& chi qué trinh xi 1y sinh hoc
d€ khd Nitd va Photpho ra khéi nudc thai

Carbonaceous
BOD remuval

Sy chuyén héa sinh hoc cdc hgp chat hiju
co ¢6 ngudn géc Cacbon trong nudc thai
thanh cdc t€ bao vi sinh va cic loai khi.
Trong qui trinh chuyén héa, Nitd cé trong
thinh phdn cic hdp chit hitu ¢d dudc
chuyén héa thanh Ammonia NH,

Denitrification

Qué4 trinh sinh hoc chuyén héa Nitrat
thanh khi Nitd va c4c khi khéc.

Qui trinh
Qud trinh ting trudng
vi sinh dinh bAm
Kht cdc chdt
dudng
Khi BOD
Khit Nitrat
Nitrat h6a

Nitrification

Hai quéd trinh x& ly sinh hoc @€ chuyén
héa Ammonia NH, : dau tién thanh Nitrit
NQO7, sau d6 thinh Nitrat NO;—

H4 sinh hoc

Lagoon process

L2 thuit ngit chung d€ chi qué trinh xit ly
x4y ra trong cdc ao, hd ¢6 chiéu siu va
cudng d¢ xi Iy khdc nhau.

Chit nén

Sub strate

Thuat ngit @€ chi cdc hgp chat hitu co hay
cdc chit dinh dudng sé dugc chuyén héa
trong qué trinh xi¥ ly sinh hoe. Vi du cdc
hdp chit hitu co Cacbon (BOD) trong
nudc thdi duge goi 1A chit nén vi nd sé&
dvdc chuyén héa thanh vé t&€ bao va cic
ch&t khi trong qud trinh xi¥ 1y sinh hoc.
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Qud trinh

Tiéng Anh

binh nghia

Bun hoat tinh

Activated Sludge

Bun hoat tinh 13 tap hdp nhitng vi sinh vat
wr hinh thanh khi thdi khéng khi vao nudc
thai. D4 la nhing vi <«inh vit ¢é khd nang
hap thu va oxy héa ciac chit hitu co ¢é
trong nude thai kh1 ¢6 mit cda oxy.

Vé khdi lugng. bun hoat tinh dude tinh
bing kh&i luong chit bay hoi ¢6 trong
3ng ham luong bin (can khd) doi khi con
go1 la sinh khat (Btomass).

B& Acrotank

Acrotank

L b¢ chira hdn hdp nude thdi va bin
hoat tinh, gié dudc cap lién tuc vao bé dé
ron déu va gilr cho bin & Gnh trang ld
Idng wong nude thar va cap dd oxy
¢ho vi sinh vdt oxy héa chil hitu co ¢6
trong nudc thai.

On dinh can

Stabiliztion of

LA qué trinh sinh hoc d€ chuyén héa cic

sludge chat hifu cd ¢6 trong c¢in & b& lang dot 1,
b& 1dng dgt 2 thanh khi va xdc t€ bao. BE
dn dinh can c6 (hé dp dung cdc qud trinh
hi€u khi hodc yém khi.
Qud trinh tang (rudng | Suspended - Vi sinh vit phdl tnén va ting trudng

1d lirng

growth proccsses

trong ciac bong ¢dn ban hoat tinh 3 trang
thai g ling trong nudc & cac b xi 1y
sinh hoc.

B¢ ¢6 dong chdy khudy
trén hodn chinh

Complete - mix
process

Dong chdy vao bé dudc tron déu ngay tice
khic v8i khéi lwong nudc ¢é sin trong bé
d€ phan phér ndng dd déu khdp trong
moi difm cta bé

B€ ¢6 dong chdy déu

Plug - flow process

Cdc phan wr trong ddong chdy vao bé

chuy@n dong vdi van 8¢ déu nhau doc

chiéu dai b€ tr ddu vao d&n diu ra sao

cho thdi gian luu lai clia tng phdn ¥ 1a

d¢u nhau va bing thdi gian 1y thuyét :
\Y%

{ =

Q.

BOD

Bio-chemical
oxygen demand

Nhu ciu oxy stnh héa
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Qud4 trinh Ti€ng Anh Binh nghia

COD Chemical oxygen | Nhu ciu oxy héa hoc
demand

DO Dissolved oxygen | Oxy hoa tan

MLSS Mixed liquoz | Chat rin 18 Ittng trong bun 1dng
suspended solids

SVI Sludge  volume | Chi s& thé tich bdn
index

SS Suspended solids | Chat rfn 10 léng

V.1.2. Qué trinh bi¢n d8i, ting trudng

sinh vt

va ning lugng cin d€ hoat dong cia vi

- Qu4 trinh bi&n d8i bao gdm c4c phin @ng héa hoc bén trong t& bio, ¢6 2 phén Ung
cd bin trong qu4 trinh bi€n d6i 1a phin Wng dj héa va phin tng d8ng héa.

+ Phin ¢ng dj héa bé giy cdc mach hitu cd, phdn chia cdc phdn t hitu cd phitc tap
thanh cdc phdn tf don gidn hon va kém theo qud trinh 13 sv gidi phéng ning

lugng.

+ Phan dng ddng héa IAm hinh thanh cdc phin ti¥ phic tap hon va ddi hdi cap ning
lugng. Ning lugng cAp cho phdn Wng ddng héa thudng 14y ti¥ ning lugng dugc gidi
phéng ra cda c4c phin wng di héa.

Vai trd quan trong ciia Enzim :

Enzim 1 cht xdc tdc hitu ¢ do cdc &€ bdo s6ng sinh ra, Enzim 13 c4c protein hoic
protein k€t hgp vdi cdc phin 0¥ v6 cd hodc cac phin tif hitu ¢d c6 trong lugng thip. Nhu mot

chft xic tdc, Enzim c¢6 khd ning lam ting t8c 45 phin ng h6a hoc 1én gdp nhiu 1in ma
bin thin Enzim khéng bi thay d8i.

C6 2 loai Enzim : ngoai t& bdo va ndi t&€ bao. Khi t&€ bdo cin chdt nén hay cht dinh
duBng ma cdc chit nay khong thé ty thim qua v & bao dude thi Enzim s& chuy&n héa céc
chat ndy thanh dang hgp chit c6 thé d& dang di chuyén vao trong (&€ bio. Enzim ndi t& bao
12 cht xdc tdc cho cdc phdn ng ddng héa bén trong t&€ bao, Enzim dudc bi&t nhy 1 mét tic
nhin phin loai vd chuyén héa chit nén dén sin phdm cudi ciing véi hiéu suit rat cao. TE
bao c6 th€ sin xuit ra cdc Enzim khic nhau tng v6i mbi loai chit nén khic nhau d€ si
dung ching va ¢6 thé minh hoa b¥ng phin itng sau :

E +

Enzim
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- (E)(S)

T3 hgp Enzim
va chit nén

- P + E
San phim Enzim
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Hoat dong ciia Enzim chiu dnh hudng rat nhiéu bdi tri s& pH, nhiét d6 va nbng 43
chat nén, mdi Enzim ¢6 tri s6 pH, nhiét d6 t51 vu cia minh.

Vai trd cia nang lugng

Ciing véi Enzim nang lugng cin thiét cho cdc phdn Wng sinh hda cla t& bdo, ning
lugng cap cho t&€ bao 1a nang lugng dudc gidi phong ra WY cic phan (ng oxy héa cdc chit
hitu ¢d va v8 ¢d (cdc phan ng di héa) hodc do cdc phan Ung quang hgp. Ning lugng nay
dudc thu nhin va tich trif trong 1€ bao bing cac hdp chdt hitu cd nhi't dinh va dugc ding dé
tdng hgp cdc chit hitu cd con lai thinh (€ bao mdi. Khi chat hifu cd trong nudc thai trd nén
it din di thi kh&i luong &€ bao s¢ bi gidm bdi vi cdc chat d3 duge 1& bao diing khéng dugc
thay th€ kip thdi bing chat mdSi. Né&u tinh trang nay kéo dai lién tuc t&€ bao khong con kha
ning sinh san ma chi cé ddng héa cdc chi't hitu cd di hap thu dudc d€ cudi cing con lai cdc
1& bao 1a nhitng chi't hitu cd twang dai 6n dinh. Qua trinh ty gidm sinh khoi ndy goi 12 giai
doan hd hip ndi bao (Endogenous respiration).

Vai tro ciia chit dinh dudng

Vi sinh vat tiéu thy cdc chi't hitu co d€ séng va hoat @dng va dodi hdi mot lugng chit
dinh dudng Nitd va Photpho d€ phdt wién, ty 1é nay thudng trong khodng
BOD : N :P=100:5: 1. Ngoii ra cAn mdt luong nhd cic nguyén 6 khodng nhu canxi,
magié, sit, ddng, kém, mangan. Cdc chat nay thudng cé di trong nudc thii sinh hoat. Khi
Xt 1y nudc thdi cdng nghiép bing vi sinh, nhiéu trrdng hop phdi bo sung N va P va khit
trivde cac kim loai nang giy d6c hai d&€n ndng dd cho phép.

Sy ting trudng cha vi sinh vat

Vi sinh vat c6 (hé ndy nd thém nhi¢u nhd sinh sin phan d6i, sinh sin gidi tinh vi ndy
mam nhung chil y&u chiing phét trién biing cach phin d6i. Thdi gian cdn d€ phan d5i t€ bao
thudng goi 12 thdi gian sinh san cé thé dao dong tir dudi 20 phiit dé€n hang ngay. Vi du : néu
thdi gian sinh sdn 13 30 phdt mot vi khudn ¢6 thé sinh ra 16 777 216 vi khudn sau thdi gian
12 gid. Vi khuan khong thé 1i€p e sinh sdn d&n vd tan bdi vi qud trinh sinh sdn phu thudc
vao mdli trudng. Khi thite dn can kiét, pH vi nhiét do thay ddi ra ngoai tri s& t31 wu, viéc
sinh san s¢ ngirng lai.

Sy tang trudng clia vi khudn vé s Iugng

Hinh 5-1 gidi thiéu tdng qudt qué trinh phét trién theo sd lugng ctia vi khuin trong
mdt mé nudi cay.

DPiu tién cdy mdt s& igng nhd vi khudn vao moi trudng nudi ¢y, sau d6 do s6 ludng
vi khudin ting trudng theo thdi gian. S6 ludng vi khudn sinh sin ra ¢6 thé chia Jam 4 giai
doan khic biét.

1. Giai doan phdt trién chdm :
Giai doan phat (rién chim thé hi¢n khodng thdi gian can thi€t d€ vi khuin Idm quen

vdi moi trudng mdi va bit dau phin ddi .
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Eai doan | Giai doan ting Giai doan &n dinh Giai doan vi khudn chét theo logar
phatirién | wudng theo quy
chim ludt logarit

Ci4 i log cia s§ hegng vi khufin

Thin gian
Hinh 5-1. Buding cong biéu dién cac giai doan phat trién clia vi khuan
vé s6 lugng theo thang logarit

2. Gial doan tang trudng vé s6 lupng theo Logarit

Trong sudt thdi ky nay cdc t€ bao phén chia theo tdc d6 xdc dinh bdi thdi gian sinh
san va kh3 ning thu nhin va ddng hda thdc in (t6c 46 ting trudng theo phin trim 1A
khéng déi).

3. Giai dogn phdt trién 6n dinh

& giai doan nay s6 lugng vi khudn trong mé quan sat dat d&€n s6 lugng 8n dinh do :
a. Vi khuin di an hét chit nén va chit dinh dudng.
b. S& vi khudn mdi sinh ra vira ¢ bii cho s6 vi khuan gia cdi chét di.

4. Giai doan vi khudn tu chét :

Trong sudt giai doan nay 8¢ d6 ty chét cia vi khudn vuot xa tdc do sinh sin ra (& bio
mdi. T8c d6 chét 1a ham s6 chia s6 lugng (€ bao dang sdng va dic tinh clia méi trudng, & vai
trudng hdp tri s6 logarit cha s§ lugng 1€ bao chét wong dudng véi tri s& logaril cha s3
lugng t& bao sinh ra 8 giai doan sinh trudng nhung c6 ddu ngudc lai.

Sy tang trudng cda vi sinh vit vé khéi lugng (sinh khéi)

Hinh 5-2 giéi thi¢u tdng quat qué trinh phat trién cva vi sinh vat theo khdi Iwgng.
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Gial doan Giai ‘]_“’*-'“ ) Chat doan Giai doan hd hdp néi bao
ung ximh iing sinh lfhm dng chdm
khdi chim theo logarit Ain

]

>

=

g

o

s

1]

=

-’P-S b

‘Z

o

=

“

20

£

3

&}

Thén gian
Hinh 5-2. Dutng cong biéu dién cac giai doan tang sinh khai clia vi khuan
trong mé nudi cay theo thang logarit

. Giai doan ting udng chaim 1 giai doan vi khudn cin (hdi gan ¢ thich nghi
vdi moi truding dinh dudng. Giai doan ting urudng chim ciia sinh kot khong di
bing giai doan phit wicn chim cia 86 lwdng vi kbuan bdi vi sinh khar bit diu
tang ngay trrde koo sy pban chia 1& bao xdy ra (1¢ bdo 1én 1&n rdi mdi phin

don).

2. Giai doan ting sinh khdi thco logarit ludn ¢6 thira thite dn bao quanh vi
Khudn va 18¢ do trio ddi chat va (dng trudng ctia vi Khudn chi phu thude vio
khd nang x{ 1y chat nén caa vi khuan,

3. Giai doan Ang rwdng cham dan : 10¢ do ting sinh khai giam dan di bdi vi sy
can KiGt din cia cic chit dinh dudng bao quanh.

4. Giat doan hod hidp ndi bdo : Vi khuan bude phéi thuc hi¢n qud trinh trao 01 chit

bing chinh cdc nguydn sinh chdt ¢6 trong (& bao bdr vi ndng ¢6 cde chat dinh
dudng c¢iap cho 1¢ bio dd bi can kict. Trong giai doan niy xay ra hi¢n wang
siiim ditn sinh khoi khi do cde chdt dinh dudng con lai rong cac (& bao dia chél
khuyEch tan ra ngodi d& ¢dp cho cie 18 bao con sdng.

Sy tiing trudng trong moi trudng hdn hgp.

Philn 18n cic quid trinh @ 1y sinh hoa xiy ra (rong moi trudng hon hap gdm nhicu
chung loai vi sinh tde dong 1&n mdI truding v ¢6 tic ddong widng hd vt onhau, M1 loai vi
Khuin ¢6 dudng cong sinh (rudng va phdt wicn riéng, vi i va dang cla dudog cong ting
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trudng theo thdi gian cia mdi loai trong hé¢ phy thude vao thue an va chil dinh dudng ¢6
s&n va vao cdc dac tinh cliia moi trudng nhy pH, nhi¢t 9, difu kién yém khi hay hi€u khi ...
¢6 nhidu loai vi khusn déng vai trd quan trong trong qud trinh 6n dinh cd¢ chdt hitu ¢ ¢6
trong nudc thai.

V.1.3. Péng hgc cda qua trinh xu 1y sinh hoc

P& ddm bado cho qud trinh xit 1y sinh hoc dién ra ¢ hi€u qud thy phii Lo dudce cde
didu kién mdi trudng nhu pH, nhi¢t do. chit dinh dudng, thdfi gian.... 16t nhit cho he vi sinh.
Khi cdc didu kién wén dude bio ddm qud trinh x 1y di¢n ra nhu sau

Tang trudng (& bao : G ¢d hai trudng hop nudi cdy theo timg mé hay nudi cdy trong
cdc bé c6 dong chdy lién e, nude thii rong cdc be ndy phar duge khuidy ton mot cdch
hodn chinh va licn e, Tée do ting wrudng clia cde (& blo vi sinh ¢6 the bicu dicn bing
cOng thie sau @ ;= pX (5-1)

Trong 46

r,: Toc dd tang (rudng clia vi Khudn

khoi lugng/dan vi thé tich trong mdt don vi thdi gian (g/m'.s).

1 1
1 Toe do (Ang trudng riéng =

That gian 8
X : Nang do vi sinh trong b& hay nong do biin hoat tinh  (g/m” = mg/l)

N dx
Cong thite (5-1) ¢4 the vidt dudidang r, = a (X (5-2)

Chii't nén - Gidi han cila ting trudng

Trong trudng hop nuodi cdy theo mé néu chit nén va chit dinh du@ng cin thiét cho su
ling wrudng chi ¢ vdi s6 ludng Kan ch thi cde ¢chit nay s¢ duge dung dén can kidt v qui
trinh sih tredng netrng lai. G wrudng hgp nudi cdy trong b ¢6 dong ¢ip chdt nén vi ¢chidl
dinh dudng lién tyc thi dnh hudng cda vice gidm bdl dan chat nén vi chdl dinh dudng ¢
th¢ bicu dién bing phuong trinh do Monod dé xui (1942, 1949).
K¢ +S

}l = Lllh

Trong dé :
g Toe do ting wrwdng riéng (1/s)
@ TOC dO ting rudng riéng cuce day (1/5)

S : Ndng dd chit nén rong mede thai ¢ (hdi diém sy 1ing rudng bi han ¢hé.
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Ks : Hing 6 ban t8¢ dd, thd hién dnh hudng ciia ndng do chit nén 3 thdi diém 18¢ dd
ting rudng bang mdt m¥a toc do cuc dai (g/m’; mg/l).

Anh hudng ciia ndng do chit nén dén 15¢ d6 tang rudng riéng thé hién trén hinh 5-3.

}

le - __j@':‘_dé ce dan -,
55
2 | Mm
:E" 2
g
2
Kj .
< 1
-
2

Ndng db chét nén (S)

Hinh 5-3. Anh hudng c0a sy han ché néng dé chét nén
dén tdc dd tang trudng riéng

Thay pid tri p § phuong trinh (5-3) vao phuong trinh (5-1) ta ¢6 :
Fl m XS

Rt (5-4)
YK +S
Sy ting trudng t& bao va st dung chit nén.

Trong ¢a hai trudng hgp nubi cdy theo mé va nudi cdy trong bé co dong chiy lién
tuc, mot phan chit nén duge chuyén thinh cic t€ bao mdi, mot phin duge oxy héa thianh
chdL v ¢d va hitu ¢d §n dinh, B3i vi 56 (€ bao mdi dudce sinh ra lai hap thu chit nén va sinh
vdn (&P nén ¢6 th¢ thidt 1ip quan h¢ gifa 10c A6 tang rvdng va lugng chat nén duge si
dung theo phudng trinh sau :

rl =- Yrd (i‘i)

Trong d6 .

U Toe dd tang trudng cla 1 bao (g/m'.s)

Y : H¢ s0 ning sudt st dung chit nén cuc dai (mg/mg) (LA ty <0 gita khai lugng 1&

bao va khoi Iugng chat nén dude tiéu thu do trong mot thdi gian nhdt dinh 8 giai

dogn tang wedng Logari).

. A - 4 ¢ A R
I'y: Toe do sy dung chitnén {(g/m .s)
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Tir phuong trinh (5-5) va (5-4) tanitra:

XS KXS
}‘Lm (K:Mt“j

rd:y(xs+s):Ks+S; Y

(5-6)

Anh hudng ctia hé hdp néi bao

Trong cdc ¢dng trinh xt 1y nudc thdi khong phiy 121 ¢d cde (& bdo vi sinh vat déu ¢
(udi nhif nhau va déu 3 trong giai doan sinh trudng Logarit ma ¢6 mot s& dang & giai
doan ch&t va giai doan sinh trudng chim. Khi tinh todn tdc¢ dé ting trwdng ctia 1€ bao phai
tinh (04n (3 hgp cdc hién (wgng nay, dé tinh todn gid thi€t ring : su gidm khdi lugng cia cdc
1& hao do chét va ting trudng cham ty 1¢ vdi ndng do vi sinh vat ¢ trong nude thdi va goi
su giam khot lugne niy 14 do phan hiy 06i bdo (endogenous decay). Qud trinh hd hap noi
bao ¢6 thé bi¢u dién don gidn biing phdn @ng sau

Vi khuin

CH:ON + 501 — 5 5CO. +2H-0 + NH, +Ning lugng  (5-7)
1& bio
113 160
] 1.42

Tir phudng trinh (5-7) ¢ thé thdy : nfu it cd cdc (¢ bao bi oxy héa hodn toan thi
lwong COD cla cic & bao bing 1.42 1an ndng do ctia (& bio.

Iy {(do phian hiy ndi bao ) = - K X (3-8
Trong d6 : Ky : H¢ s0 phin hiy ndi bao (1/%)
X : Ndng db (& bao (ndng 36 bun hoat tinh) (g/m‘)

K&Uhgp vai qud trinh phin hily ndi blo, 8¢ dd ting tertdng thue (€ cda 18 bio

L RHLXS .
r) = ¢ (5-9)
( K\ + S)

hay : I =-Yra- KX (3-97)
Trong do: -
r0: Toc dd (@ne trwdng thyc cia vi khudn (1/s)
Toe do ting rudng riéng thye ¢ 1a
S

¢ v K (5-10)
S SN

R,
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TS ¢ db ting sinh khoi (bun hoat tinh) s€ 14 :

]

L (5-11)
Yn= r,
Anh hugng chia nhiét 4o

Nhiét dd nudc ¢6 dnh hudng rdt 18n dén 16¢ dd cda phan ng sinh hda rong qua trinh
xtr Iy nudc thdi. Nhi¢t @6 khong chi anh hudng dén hoat dong chuyén héa cilia vi sinh vai
ma ¢on ¢6 tdc dong 1dn dén qué trinh hap thy khi oxy vao nude thdi va qud trinh 1ing cdc
bong ¢in vi sinh vat 3 bé 14ng dot 2. Anh hudng ciia nhiét dd d&n 16¢ d6 phin ng sinh héa
trong qud trinh xu Iy nudc thai duge bi¢u dién bing cong thife

ry = (5-12)
Trong do :

rv: T8¢ dd phin dng & T°C

Iy TOc dé phan tng & 20 "C

0 : H¢ s6 hoat ddng do nhiét do

T : Nhi¢t d6 nudc do bing °C

Gid tri O trong qud trinh X1 1y sinb hoc dao dong tir 1,02 - 1,09 thudng 13y 1,04.

CAC CONG THUC BIEU DIEN TOC PO SU DUNG CHAT NEN
(TOC PO KHU BOD)
Trorg md ta ddng hoc ciia qud trinh xit Iy nudc thdi bing sinh hoc rdt ra dugc cong
thite bicu dién 8¢ d6 xi Iy chat nén bing kh&i lvdng chat nén gidm di & mot don vi thd tich
b¢ trong mdt don vi thdi gian (g/m3s)

“m'n\XS
o= T (5-6)
Y(K. +S)
- }'llﬂﬂ\ KXS -
duK=—"":ry= —— {(5-67)
Y (K, +S)
Tt cong thite (5-607) (a ¢6 -
p= o RXS. (5-13)
X (K +$)

[a (Oc do st dung chat nén tinh cho mot don vi khoi lwgng (g) bin hoat tinh trong mdt don vi
that gan.
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V-2. LAP CAC CONG THUC TINH TOAN BE AEROTANK, PHAN UNG HIEU KHI

Dé 4p dung vao thidl k& va quin 1y cic cdng trinh trong thue 1€ cin phdi thict lap
cdc cong thc tinh wdn dé xic dinh dung tich cic bé xif 1y sinh hoc va higu qua xu iy.
V.2.1. Cong thic tinh todn bé Aerotank khudy tron hoan chinh

Sa d8 1am viéc ciia b& Acrotank xem hinh (5-4)

RE& Aerotank BE& idng
Qr.S. Xr
Qv+Q,S.X
Q,.S. Xt Q- X1
-

Hinh 5-4. So dd lam viéc clia b8 Aerotank trong hé thdng xU Iy nudc thai

- Nudc thdi di vao bé Acrotank Qy chita chit nén ¢6 nong dd S, con lugng bin hoat
tinh khéng ddng k¢ coi nhu bing khéng X, = 0. Nudc thdi khi di vao bé dugc khudy won
hoan chinh va phan b8 déu ngay 1ap ufc trong toan bd (hé tich bé. Citng vdi nudc thdi di
vio b&, con ¢6 dong bun hoat tinh tudn hodn 1dy 1 ddy bé ling dua vao vdi Qp va ndng
do bon Xy, khi vao b& uwon déu véi nude thii dé ¢6 néng d3 blin hoat tinh trong e 1a X
va lugng chat nén khi ra khoi b€ gidm xudng con S. Sau thdi gian lvu awde 0 gids rong
b¢, nude chdy sang bé WEng véi luu lugng Qy + Qr , ndng dd chit nén S, ndng dé bin
hoat tinh X.

PR Bt P2 e 9 A He a at A A ~

Qua bé ling nudc duge ling trong x4 ra ngudn véi Q,, ndng do chit nén S, ndng dd

biin X,. Bin hoat tinh lang xudng ddy bé ling ¢6 ndng dd X, mdt phin (wdn hoin lai phin
du xa ra bé chta can vdéi lugng Q,. , Xy a¢ xu ly 1i5p,

- Coi vi¢e gidm nong dd ¢hit nén v 1dang khai lugng bun hoat tinh chi xdy ra trong
b& Acrotank va thdi gian 16n lai cia bln rong h¢ th6ng (wdi cia bitn 0 12 thisi gian bin

(On Lai trong bé Acrotank nit ra phutdng trinh can biing khéi lugng sau

64



Lugng ban = Lugng biin — Lugng bdn + Lugng bitn ting 1én trong b€ sau
trong bé di vao x4 ra thdi gian wu nudc
dx
av=vao —(Q X, +Q,X,)+ V() (5-14)
Trong d6 :
dx

&I T&c 6 thay d8i ndng d6 bun hoat tinh (sinh khai) trong b€ Aerotank do bing khdi
ludng (rén mdt don vi thé tich trong mdt don vi thdi gian. Sinh khdi hay bun hoat
tinh chinh 13 lugng can bay hdi (s8y mau nudc thdi 8 105°C cho nudc bay h&t dem
can ta duge lugng can khé, Liép tuc sy can khd dén 600 + 50°C dem cin ta dudc
lugng tro clia can, cin bay hdi bing lugng can kho trir di lugng tro cia cédn, doi khi
¢On goi l1a cin khéng ro).

V: Thé tich b€ Aerotank - (m%)

Q: _ Luu keong nudc thai di vao bé (m’/ngéy) . (m*/h)

X.: Néngds bin hoat tinh ¢6 trong nude di vio bé thudng khong ddng k&
Q. : Luu lugng x4 theo bin 3 b& 1fng (m*/ngay); (m’/h)

Xr: Néng dé bdn hoat tinh (cin khdng tro) 14y tr ddy bé 1£ng d€ win hoan lai bé
Acrotank (g/m*; mg/)

Q. : Luu lugng nude @i dude xt 1y di ra khdi bé 14ng (m*/ngay; m*/h)
X, : Néng do bun hoat tinh trong nu6c da ling (g/m’; mg/)

r; : T&c @b tang rudng thyc cia bin hoat tinh trong thdi gian 1am thoing & bé
Aerotank (g/m>.ngay ; g/m’.h)

Gidi phuong trinh (5-14) vé8i X, = 0 vd & (hdi diém 8n dinh dx/dt = 0, k&t hdp vdi
phuong trinh (5-97) ta 6 :

Q‘ﬁXT +QrXr [rdj
VX =Y -K,

(5-15)

V& trdi cia phuong trinh (5-15) ¢ =0, chinh 12 thdi gian lvu cin trong

Q‘(;'nXT +QrXr

cong trinh va got 1 wdi cda cin 6.

1 I,
o ~Ylx -K, (5-16)

ry :Toc dd st dung chat nén hay t8¢ dd gidm BOD wrong b& Acrotank tinh theo hidu
qua lam sachta ¢6 :
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Qs _g .73 (5-17)

Iy =-

Trong @6 : (S, - S ) lugng BOD giini di sau xu Iy (mg/l)
S.: Néng @6 BOD didu vao (mg/l)
S : Nong d6 BOD ¢on lai sau xif ly (ag/l)

. \Y
0 : Thdh gran luu nude trong he Acrotank 6— (ngay, gidf)
v

—

p = —}1 12 18¢ d6 sit dung chil nén tinh cho mét don vi khéi legng (gr) bun hoat tinh
trong mot don vi thdi gian (ngdy hay gid), k€ hgp vdi cong thife (5-17) ta ¢6 :

r, QS,-S
N 5-18
P yTv X ( )
S -8
hay : V=Q(' R | (5-19)
pX

bay la ¢cong thifc tinh b& Acrotank tronyg cic sdeh cia Licn X6 trde diy va rong cdc
sdch & Vet Nam ctia e tice gid Tran Hiéu Nhué, Lam Minh Triét.
Trongdo: X=a-/
a : Nong do ciin 1d lng ¢ thue rong hé (mg/l);
7 PO tro cita can .
Qfs, -]
V = o= (5'20)
pla - 2)
- Mat khdc thay gid tri rd (I phuang tiinh (5-17) vio phuong Leinh (5-16) ta ¢6 :
Y(S. =S
V:Q— ( - )G (5-21)
X(1+K,0,)
Diy 1a cong thite cacnude Tay Au va My thudng dung.

- Trong thuc (& khi thi¢t k& va van hanh cdc nha may xd Iy audce thai, thdng s6 duge
diing d¢ kifm tra [d 2ty &8 khdi lwgng chit nén trén khoi fwdng biin hoat tinh F/M (Food - 10

- microorganism ratio) :

F_5 (5-22)
M 68X )
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Ty s& khoi lugng chat nén trén khdi lugng biin hoat tinh F/M vé& ban chat 1a ddng nhalt
vdi 8¢ 46 st dung chit nén tinh cho mdt don vi khai lwgng bin hoat tinh trong mt don vi
thdi gian,

p=-2. =M (5-23)

8]

trong d6 : E=

.100 12 hiéu qui x 1y tinh bing % .

o
S. va S nhv trong céc céng thuc trén.

Ty 1& lugng can (biin hoat tinh) sinh ra do gidm chd1 nén:

(5-24)

Vi du tinh todn I: Tinh 0dn b€ Aerotank dé x 1y nudc thdi bing phuong phép sinh hoc
hi€u khi.

- Luu lugng nu6c thii Qu = 4 000 m*/ngay
- Lugng BOD;s dau vao 300 mg/l. Ty s6 BOD/COD = 0,6
- Nhiét dd nuéc thai t=20C

- Nudc xit Iy xong dat tiéu chuin BOD < 20 mg/l, ham lugng ¢an td hing 30 mg/l gom
65% 1A cdn hitu cd

- Luwong biin hoat tinh trong nudc thii § ddu vio bé X, =0
Thong s0 van hanh nhu sauv

|. Nﬁ:\g dd biin hoat tinh wong be : X =2 500 mg/l (¢in bay hoi).

I

Do tro ciia cdn 0,3 - néng d6 cin ling 3 ddy b¢ ling dgL 2 va ciing 1 ndng do can
tin hoan 10 000 mg/l.

Thdi gian Ivu cda bun hoat tinh (tudi cda cin) trong ¢dng trinh 6, =10 ngay.

4. Ch¢& d6 thiy e ciia bé : khuady trén hoan chinh.
Gid tri clia cdc thong s6 dong hoc Y =046 . K, = 0,06/nga y

6. BO tro ctia ¢an hitu ¢d 10 1dng ra khéi be ldng 1a 0.3 (70% 1a can bay hoi).

7. Nudc thdi ¢6 dii chdt dinh dudng BODs : N: P = [00: 5: 1 vi ¢6 cdc chdl khodng
d ndng 46 rdl nhé. Téng ham lugng mudi < 500 mg/. Xdc dinh: dung tich bé,

lugng cin x4 ra, lvu lurgng (wan hoan ban, thdi gian nude luvu wrong bé, t6c dd p va
chi s6 F/M.
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Gidi;

1. X4c dinh hiéu qud x\¥ 1y :
a. Ludng ciin hifu cd trong nudc ra khéi b€ ldng : 0,65 x 30 = 19,5 mg/l
b. Ludng can hitu cd tinh theo COD : 1,42 x 19,5 % 0,7 = 19,3 mg/l
c. Lugng BODs ¢6 trong cin ra khéi bé tdng : 0,6 x 19,3 = 11,58 mg/l

Lugng BOD;s hoa tan ra khdi bé 1dng bing tdng BODs cho phép & diu ra trY di
lugng BODs ¢6 trong can {3 1tng : 20 - 11,58 = 8,42 mg/l

d. Hiéu qud xt¥ ly tinh theo BOD;s hoa tan:

_300-8.42
300

2. Thé tich b& Aerotauk tinh thco cong thic (5-21) ta ¢6 :

~

x 100 = 97,2%

v QY0.[S, =S] 4000 x 0,46 x 10x (300~ 8,42)

=13413 m’.

X(1+X,0,) 2500 (1+0,06x 10)
3. Thdi gian nudc lwu lai trong bé :
6=~ B3 163 ngay = 804n
Q 4000 oo MEAYES

4. Lugng bin hitu co 18 Iing sinh ra khi khit BODs d€n 97,2%.
a. Toc dd ting trudng clda bin tinh (heo cdng thic (5-24)°

Y 046
T 140K, 1+10x0,06

Ve =0,2875

b. Lugng bitn hoat tinh sinh ra trong 1 ngay :
Ahim =Y x Q(Su - S)
Apin = 0,2875 x 4.000 x (300 - 8,42) =335 340 gr = 335,34 kg
5. Tinh luu lugng xa biin Q,; theo cng thitc (5-15 va 5-16):
V.X }
= —————— nitra:
Q‘;XT + nyr
Ou = VX -Q,X,0,
) ¢ XTGC



Trong dd :
V:Thétichbé =1342m’
Q:=Qv=4000 m3/ng:‘ay (coi lugng nudc theo bun la khdng ding ké)
X =2 500 mg/l
6. =10 ngay
Xr =0,7x 10000 =7 000 mg/l
X, =19,5x 0,7 = 13,65 (0,7 12 ty )¢ lugng can bay hdi trong t8ng s8 can hitu ¢, cin

khdng tro)

1342 x 2500~ 4000 x 13,65x 10
7000 x 10

vi han = = 40,2 m’/ngay
6. Thisi gian tich lily cin (tudn hoan lai toin b) khéng x4 cin ban dau:
I VX _ 13422500 11 ngay thuce 1& s¢ daih p 3 d&n 4 1dn vi khi ndng d¢
= - - = T o . - = thue té s¢ dai ] A én an vi 1 nony do
A 335340 ngay thuc 1€ s¢ dai hon gap 3 d& nonyg d¢

bitn chita dd trong bE hiéu qua xi ly J thdi gian dau sé thdp va lugng bun sinh ra it hdn
Ahun-

7. Sau khi hé thang hoat ddng 8n dinh, lugng buin hitu cd xa ra hang ngay -
B = Qu x 10 000 g/m® = 40,2 x 10 000 = 420 000 g = 420 ku/ngdy
Trong 46 cin bay hoi : B' = 0,7 x 420 = 294 kg
Cin bay hai trong nude da xi¥ ly di ra khdi bé ldng QX :
B" =4 000 m'/ngiy x 13,65 = 54 kg
Tdng c¢in hitu cd sinh ra B’ + B” =294 + 54 = 348 kg = Aw,
8. Xde dinh lvu lugng tuan hoan Q. PE ndng dd bin wong bé ludn il ghi tri

X=2500mg/MNtacé: Q. X;=(Qv+Qr) X, ritra:

Q, X 2500 -
. = 0.5555
Q,  X,—-X  7000-2500

Qr=0,555 x 4 000 = 22223 m'/ngay

9. Kiém tra gid tri cda 15¢ 3 p sit dung chal nén (BOD;) cda I gram biin hoal tinh wong

mot il ;

S.-S

300-842 |
p—- =

1
= ——— % - -——- =145 mg BODs/1 gram bun.h
X 0 2500 8,04h
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0,348 mg/l BOD; mat di

Hay p = - SRt
1 mg/l bun hoat tinh trong 1 ngay
F So 300 mg/l BODs mg BOD;
10. Tys§ =—=— = =0,378 B
M 06X 0,3353 ngay x 2500 mg/l mg blin.ngay

V.2.2. Céng thite tinh todn bé phdin tng hidu khi (Aerotank ) cé dong chdy déu

Sa db [am viée cia bé Aerotank ¢6 dong chay déu gidi thiéu trén hinh (5-5).

i |
_. (
—
Qr, Xr, S
Qv.So }: B @Qv+Qn X P
- I
—
—
Q. Xt S QX
———

. L
Hinh 5-5. B& Aerotank cé dong chay déu E> 5

Viéc dua ra md hinh (odn cho b ¢6 ddng chidy déu rat khé khin bdi vi ndng a4 chat
nén & diu bé va cudi b2 khic nhau S, v S do dé ndng dd bua hoat tinh X ciing khdc nhau.
P& 1ap cong thite tinh Lawrenze v McCarty (1970) d& nghi

1. Khi 6./ 0> 5 coi ndng d6, biin hoat tinh trong todn bé& [3 bing nhau va biing X.

KSX

2 Toc dd s dung chit nén 1, =
(K, +S

) (cOng tafc 5-6"), dé rdl ra mo hinh todn cho
bé c6 dong chiy déu:

L YK(S° _S) K (5-25)
- S ) )
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Trong dé6 :
S. : Ndng d6 chat nén diu vio
S : Néng d6 chit nén diura

S,: Ndng d6 chat nén & ddu bé sau khi hoa irdn giva Iuwu hedng vao Qy va hvu lugitg
tuan hoin Qy thyc hién xong.

S +oS
S == :
=
1+
a A’ R N T
o HS s wan hoan= —

v

V.3. GIA TRI CAC HE SO PONG HOC CUA QUA TRINH

V.3.1. Khi tinh todn theo cdc cong thic trén cin pndi cé rwde cdc gid tri bing sd cla
cic hé s& dong hoc cla qud trinh x& 1y ¢6 the chon theo bdng (5-1) Ja $8 1idu clda cdc nha
nghién citu Grady va Lim (1980), Lawrence va Mc Carty (1970), Orthan va Aztan (1994).

Bang 5-1 : Gid tri dic trung cda cdc hé s6 dong hge trong qua trinh xit ly nude thii
d6 thi, b qua dAnh hudng clia cdc chidt diic bidt

Hé 56 Pon vi do Gid tr -
Khodng dao dong Tiéu bi€u
K Ngay’ 2-10 4
Ks mg BOD/t hay mg COD /1 25 - 100 60
15-70 40
Y mg biin hoat tinh/mg BOD 04-0,8 0.6
hay mg bun hoat tinh/mg COD 0,3-0,6 0.4
Ky Ngay" 0,02 - 0,1 0,055

V.3.2. Khi tinh todn, theo cong thic (5-20) 1a cong thitc ciia cdc nha khoa hoc X6 viét
va & cong thite diing trong tiéu chuiin nganh & Vi¢t Nam. Toe d6 tinh todn trung binh p d6i
v3i nwdc thdi dé thi ¢6 thé chon theo bang (5-2).

Khi S, nim & khodng giita cdc gig tri cho trong bdng, gid tri p ¢6 thé tinh theo ndi suy.
Bdi véi b Acrotank lam thodng kéo dai lay gid tr1 p = 4 mg BODyy cho | gram bun hoal
tinh trong 1 gig.
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Bang 5-2 : Gid tri p mg BOD»y/1 gram bun hoat tinh trong 1 gi¢
dai vdi b€ Aerotank khufy trén hoan chinh

BOD,, dau BOD diura S (mg/l)
vao S, mg/l 5 20 25 30 40 > 50
B& Acrotank ¢é ndng @ bin hoat tinh X < 1 800 mg/l
100 20 22 24 27 | 35 47
200 22 24 28 32 42 57

Bé& Aerotank ¢6 néng do bin hoat tinh X > 1 800 mg/l

150 18 21 23 26 33 45
200 20 23 26 29 37 50
300 22 26 30 34 44 60
400 23 .28 33 38 53 73
> 500 24 29 35 41 58 82

V.3.3. Chon néng @¢ ban hoat tinh trong b€ Aerotank

Tir cong thitc (5-20) va (5-21) cho thiy ndng dd bin hoat tinh 10 irng trong b€ X cang
cao thi khd nang xi& 1y cang 16n r, cang cao, gidm dugce thdi gian xr ly va dung tich bé
Acrotank, nhung khi chon ndng d3 bin hoat tinh X cao s¢ gay khé khin lén cho b ling dol
2 va tiéu t8n nang lwgng khudy tron d8 gilt cho bun 1d l¥ng vSi ndng do déu khip trong bE.
D& b€ ling dgt 2 1am viéc binh thudng, ndng ¢ biin hoat tinh di vio hé gidi han & muc
1.500 - 4.000 mg/1.

Nong dd bun hoat tinh 18y thco ndng dd chit nén S, di vao b& khi S, < 100,
X < 1500 mg/l ; S, = 100 - 150 mg/l, X <2000 mg/l ;: S, = 150 -~ 200, X < 2 800 myg/l .
S..> 200, X =2 800 d¢n 4 000 mg/l.

Pdi v4i bé Aerotank lam thoing kéo dai lAy X <5 000 mg/l.
P tro cda biin hoat tinh Z 13y bing 0,3 .
Khi [am thodng kéo dai chon Z = 0,35.
V.3.4. Xdc¢ dinh cic hé §6 déng hoc trén mé hinh thyc nghié¢m

o nhitng thinh phd, thi xi 18n, hodc khu cong nghiép ma mang ludi thu gom di hoan
chinh, chat lugng nudc thiii & cong tap trung v& nhi mdy x& ly s¢ xdy dung tudng ddi dn
dinh. Trudc khi thi€t k& nha mdy nén 1am md hinh chay thit d€ x4c dinh céc théng s& ddng
hoc can thi€t cho thi€t k€, va du dodn trwde hiu qua xit Iy mdt cdch chic chin,
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- P& x4c¢ dinh cic (hong s6 K, K, py , Y, Ky sif dung md hinh nudi ¢ay theo mé rong bé
Aerotank khu4y tron hodn chinh. Dung tich b& 2 1 m*. Chiéu cao nudc trong b& H > 1,5m.

Gid thiét : Qua mé hinh thu dugc cdc gid tri sau :

TT miu S, (mg/1) S (mg/l) 8 =0, (ngay) X (mg/l)
1 400 13 3,2 123
2 400 2 2,0 127
3 400 33 16 127
4 400 47 1,3 124
5 400 66 1,1 119

Tif cOng thire (5-6') va cong thie (5-17)1acéd:

KXS _S,-S

TR +ST

rdtra:

X0 K 1 . ]
S,-S K 'S K
’ P X 1 Catia : X o .
u. Tinh c4c gid tri S,- S ; 0X; s g S tr cdc s6 liéu thyc nghiém @ bang trén ta ¢6:
R
x R 1
TT mau (S,-S) mg/l 6.X mg/l ngay s s ngly § (1/mg/1)
L o
I 387 393,6 1.017 0.077
2 376 254,0 0.676 0.042
3 367 2032 0,554 0,030
4 353 161,2 0,457 0,021
5 334 1309 0,392 0,015

b. Puu cdc s6 ligu tit bdng 18n bicu db trong toa dj vudnyg goc :

Truc wng : y= ——

S,-S

[\)

1

, truc hoanh: x = —
S
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Duung thing biéu didn phuong trinh y = ax + b cdt truc tung y tai M. Ta cé -

ym= - =025 agdy : K= 4ngay”

K
K

D3 dbc cia dudng cong : tanga =2 =

Ks=ax K =100 x4 = 40 mg/l.

A

12

10

o 100-025 o
e - R a
K = 0.075-0.00 M ngay

w
>< C.= 08
© w
0.6
0.4
02
0.4 n.02 0.04 0.06 0.08 >X- -
. Xac dinh hé 67 Y va Kd
Theo phuong trinh (5-16) va (5-17)
B, X
o - 1 ngdy” S,-S Ayt
au o n
m . 8. ox oY
1 0,313 0.983
2 0.500 {.480
k) 0.625 1,806
4 0,769 2,190
5 0,909 2,552
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dua céc s6 lidu trong bang 1&n biéu dd trong 10a 46 vudng géc :
S_-S

0

1
= — ., X=
y 0,

O.R

0.6

0.4

0.2

o/ os 1.0 15 2.0 2.5 30 35 > So-S

1l bidu @4 ta ¢é : - Ky = - 0,06 ngay”

0.85-(-0,06
hé 88 géc clia dudng bidu diéniga =Y = ?‘(_—W—) = 0,3R

- TY dinh nghia p., = KY (phuong trinh 5-6 va5-6')
Taco : poan =40x0.38 = 1,52 ngay”

V.4. KHO CAC CHAT DINH DUGNG NITOG VA PHOTPHO BANG PHUGNG PHAP
SINH HOC

Khi nudc thii chita cdc hdp chd't hitu cd Cachon, Nitg, Photpho v8i ndng do cao, sau
khi x{ ty sinh hoc binh thudng gidm dudge 98 - 98% lugng BOD va 30 - 40% ludng Nitd va
khodng 30% lugng Photpho cdn lai 60% Nitd va 70% lugng Photpho di ra khéi cong trinh xif
ly. N€uv ham lugng N > 50 - 60 mg/i, F > 4 - 8 mg/l xdy ra hién tvong phii dudng, nghia A N
va ¥ tao ngudn thitc an cho rong rev, tdo vA vi sinh vat nudc phat tri€r 1am ban ud lai

ngudn nudc. Vi viy viéce khi¥ Nitg va Photpho d&n duér ndng d6 cho phep trudc khi x4 ra
ngudn ti€p nhan 1a cdn thi€l .
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V.4.1. Khi¥ Nitd bing phwdng phép sinh hoc
Hinh 5-6 : M t3 hai quy trinh sinh hoc cd bin d€ khi¥ Nitd 14 : qu4 trinh ddng héa va

qué trinh Nitrat h6a va khar N.

Qui trinh ddng héa khit Nitd xay ra déng thdi v8i qui trinh kht BOD trong bé

Aerotank cdn qu4 trinh Nitrat héa va khi N, ¢6 thé thyrc hién bing 3 c4ch.

ung:

1. Téchriéng 3 cdng doan : Khit BOD, Nitrat héa va khi khi N,

2. K&t hgp 2 cbng doan dau khit BOD va Nitrat héa ddng thdi tdch riéng cong doan
khit khi N,.

3. Téng hgp chung ca 3 cdng doan trong mot cdng trinh.

V.4.2. Nitrat héa bing phuong phép sinh hoc

Khi khit Amonia (NH",) bing phudng phdp sinh héa, NH*; bi oxy héa theo 2 budc:
Budc i: NH', bi oxy héa thanh NO', do tdc ddng cla vi khuAn nitrit héa theo phan

Vi khudn nitrit héa
NH+4 + 1,50, > NO, + 2H + H,O

Budge 2 : Oxy héa NO', thanh NO'y do t4¢ ddng cda vi khuén nitrat héa:

Vi khuin nitrat héa
NO3; + 0,50, _— > NO]

T8ng hgp qud trinh chuyén héa NH*, thAnh NO;
NH*4 + 2 02 I N03 +2H" + Hzo

Khoang 20 - 40% NH®, bi ddng héa thanh vd 1€ bao. Phin ¢ng t6ng hdp thanh sinh

khdi c6 th vi&l nhir sau -

4CO, + HCO'y + NHY, + H,O0 ———— CH,0,N + 50,

CsH;0,N biéu dién t&€ bao vi khudn da duge t(’fng hgp thanh.

C6 (hé t3ng hdp cdc qué trinh rén bing phdn \ing sau :

NH*, + 1,7310, + l,§62HCO'3 —> 0.038CsH,O,N + 0,9{)2NO" + 1.077H,0 + 1.769H,CO,

T phuong trinh trén it ra : khi chuy@n h6a 1 mg NH, cin tiéu thu 3,96 mg O, v

sdn ra 0,31 mg t€ bao méi, 7,01 mg kiém bi khi¥ va cin tidu thu 0,16 mg CO,. Vi khuin
Nitrat h6a dic biét nhay cdm véi sy thay d8i mébi rudng va véi cdc chit doc hai, tir cdc
nghi€n citu trong phdng thi nghiém va cdc cong trinh xi 1y thuc t&€ nit ra dudc céc thdng s6
anh hudng dén qua trinh Ja :
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Qus trinh nitrat héa v kb nits
U

Hop chift hiu co chita nitg,

T&bao chél chita
niwd  hiducd xd
theo bin ra ngodi

Protein, Ure
o~
b
=
iz
£
P
> &
:‘g 4 rinh ddng héa
£4 jmm e m Qudtnhddnghda __ _ _ __ __ __
e
=
Es

Y /
. Pdng héa niw hiu co
Amoniz NH‘ trong 1€ ba o vi khufa
A
Ty oxy hda vA fif tan
Csp O,
NO;
Ccip O,
Y
Khi¥ nig
NOy ™ kniNfonodtr
Hgp chft hdu oo chita cacbon

Hinh 5-6. S6 45 md ta qua trinh sinh héa khit Nitg trong nudc thai
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Ty s6 BOD; va t3ng ham lugng Nitd (N)
Néng 4% oxy hda tan DO.
Nhiét d5.

voA W

pH va rat nhidu tdc nhan vd cd va hifu cd ¢6 tic dong Kim him qu4 trinn. C6 thé
t8ng quét héa cdq Anh hudng trén bling phuong tinh biéu din 8¢ dd tang trudng
(i€Dg o cBa cAc vi khudn Nitrat héa nhu sau :

N DO \
Py = “Nm“[KN " N)[ KO " DOJ(BO,OQR(T—IS))[I _ 0,833(7.2 _ pH)]

Khi thi€t k&€ cdc bé Aerotank khudy tron hoan chinh dé€ thuc hién quéd trinh Nitrat
h6a (chuyén NH"; thanh NO%) trong 18p bin 10 ling, 4p dung cdc cong thitc da néu trong
cdc myc (V-1), (V-1II) chi cdn thay th€ cdc hé 58 dong hoc clia qué trinh chon theo bing
(5-3), (5-4) vao cdc cong thic tinh.

Qu4 trinh Nitrat héa c6 thé thye hién theo mot trong cic sd dd hinh (5-7).

BE Aerotenk khir BOD Ldog 8t 2 B& Aeratsnk nitrat héa Ling dot 2
o Re
- - \ gl -
> 1
X4 bdn
Twdn hodn bin hoat nh Tudn hodn bin hoat tinh
| Y o xaigber
a)
Ling dgt 1 B¢ Acrotank d6ng tadi kbt BOD va nitrat héa L4ng bin hoat (inh nuret
o Ra
— - v >
X3 biin ¢iin
X3 c3n Tufin hodn bun haat tfnh
! X Iy bitn

b)
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Ling doe |

Loc sinh hoc kht BOD Loc sinh hoc nitcat héa

Ra
. . R
V4liu hge ndi V§tIi¢u hat néi

X2 1y din

Hinh 5-7. Sd dd ¢cdng tinh thudng ap dung 3é Nitrat héa

a) Sd db tach bist; b) Sd d6 phdi hop ;
) Sd db loc sinh hoc 2 dot

Bang 5-3: Anh hudng ciia cdc théng s6 mbi truing trong qud trinh vin hianh
d&n hoat djng cia vi khudn Nitrat héa trong bin l¢ Iing

Thong s8 mdi trudng

MO td sif dnh hudng

Néng d6 NHY, va NO",

Ty s6 BODyTKN

TKN: t8ng cédc hgp chit
chita Nito tinh theo N

Ndong 46 NH', va NO’, anh hudng d&n t6¢ 4 ting trudng
riéng max cda vi khu&n nitrit héa va vi khudn nitrat héa.
T&c @ ting trudng cla vi khudn nitrat héa 16n hon 4t nhiéu
s0 v8i vi khudn nitrit héa. VA 18¢c d6 ting trudng chung cla
vi khu&n trong qué trinh 12 :

e N
HN _""N!mx KN +N

{ LAY pneax = 0,45 ngdy™ 8 15 °C

S6 phdn trim ciia cdc hgp chdt hitu ¢ bi Nitrat héa trong
qué trinh khi¥ BOD chiu 4nh hudng ciia ty s& BODy/TKN.
Biéu thi bing :

0,16 (NH; bj khi¥)

fN=

0,6 (BOD:; bi khif + 0,16 (NH, bi khi)
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Thong s8 mdi trudng

M3 td sy dnh hudng

pH

Ndng dd oxy hoda tan DO

Nhiét d¢ T°C

DO
Ko, +DO

HN = FENmax

KO, = 1,3 mg/l
Nhiét a5 dnh hudng ri't 16n d&n qué trivh Nitrat  hda

Hyn = T e(),(V)B(T— 15)
- max

KN = 10()1)5) T- 1,158
Gi4 tri pH d€ c6 t8c do ting trudng riéng cha vi khuin
Nitrate héa chip-nhin dugc 13 tir 7,2 dén 9 dd8i v6i cong

trinh xt 1y ph&i hgp kh BOD va Nitrat héa, va tir 7,5 - 8,6
d81 v6i cobng trinh xit Iy tdch biét.

HN = HNmax [1 - 0!833(7r2 = pI-I)]

Bing 5-4 : Cdc hé sd ddng hoc cda qud trinh Nitrat hda trong méi trudng
bun hoat tinh I¢ Ittng & nhigt 4 20 °C

Heé s6 Paon vi do Gié4 tri
| Khodng dao dong Gid tri dic tning
Fnmax ngay”’ 0,4-2 0,9 j
Kn NH*,, N, mg/l 0,2-3 0,5
YN mg biin hoat 0,1-03 0.16
tinh/mgNH’,
Kun ngay"- 0,03 - 0,06 0.04
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Vi du 2 : Tinh todn b€ Aerotank khudy trdn hoan chinh d&€ khit BOD; va oxy héa NH*,
(Amoniac NH;) thainh NO'y véi cidc didu kién :

1. Cong sudt can xut ly

2. Ham lugng BOD4

3. Ham lugng Amonac tinh thco NH',
4. N(’Sng do6 bun hoat 1inh

5. Nhiét do thap nhit vé mia dong

: 380 m*/ngay
1150 mg/l

£ 30 mg/l

: X =2000 mg/l
:12°C



6. Ham lugng oxy hda 1av DO trong b€ : 2 mg/l
7. B kiém HCO 3, CO’; did lam dung dich dém dé duy tri pH = 7.2

8. Him lugng BODs ddu ra : 15 mg/l
9. Ham ludng NH*, diura : 0.4 mg/l
X4c dinh ; a. Thdi gian luu nudc cdn thigt & d€ khi BOD

b. Thdi gian luu nude cin thi€l By d€ khit NH*,
Gidi :
A : Tinh todn thdi gian theo diéu kién Nitrat héa.

1. X4c dinh t6c dd ting trudng riéng cia vi khudn Nitrat héa trong diéu kién vin
hanh b€ §n dinh:

N\[ DO

}'I'N = u’Nmax [ K + N} I( + DO](eO.O')ﬂ(T—IS] )[l - 0,833(7,2 - pH)]
N o,

T =12"C ; pnmax = 0,45 ngay™ & 15°C (bing 5-3)
N = 30 mg/l : KN = 10(!.‘)5‘T-l4|53= 100.05| x12- 1154 = 0,28 (bﬁng 5_3)
DO =2,0 mg/l : Koy = 1,3 mg/l; pH =172

30 [ 2,0 ] 0.098(1-15
= 0,45 _ . 083727,
Hoy [0,28+30] 1,3+2,0 (e J1-0833(72-7.2)]

=0,2 ngay"

2. Xdc dinh 18c d0 sit dung NH*, cda vi khuin Nitrat  hoéa py theo yéu cdu ddu vao
30mg/l, diu ra 0,4 mg/l. Ap dung cong thie (5-13):

thay S bang N d4 KN
= -~ han ra =
PEK, +s MY PANERQUE Py =3 TN

p’N 09

=_-—=——=125 ngay"

Y, 016 neay
Kn =0,28 mg/l (chon theo bing 5-4)
N =0,4 mg/l

1,25x 0,4

Pn = m = 0,74 mg NHu/mg bun N ngay.
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3. X4c dinh thdi gian luu bdn O¢y theo cong thic (5-16) :

1
5 = YP—Kg:

c

Ko = 0,04 ngf‘ty"
1
——=0,16x0,74 - 0,04 = 0,0784
Ocn
Ocn = 12,785 ngay. Tudi ciia bin 12,785 ngay.

4. X4c dinh thAnh phan hoat tinh ciia vi khudn Nitrat héa trong bun hoat tinh :

Xy = fu x X
0,16 (NH, s& kh)
fn=
0,6(BODjs sé& khit)+0,16(N1, sé khir)
0,16 (30 - 0,4)
fn= = 0,055

0,6 (150-15)+0,16 (30-0,4)
Xn=0,055x2000= lIIO mg/l
5. Thdi gian cAn thiét &€ Nitrat hoa tinh theo c6ng thic (5-19):
V N, -N_ 30-04
Q- pXy  074x110

By = =0,36 ngdy =8,6 gi%y

Thé tich b& Aerotank : V=Q .08y =380 m*/ngay x 0,36 = 136,8 m’

B. Tinh todn theo diéu kién knt BODs

1. Xdc dinh t8c d6 oxy héa (gidm) BODs mg/l cho 1 mg/l bdn hoat tinh trong 1 ngdy.
T cOng thic (5-16):

1

1[1
E_Yp‘lﬁd ta cé p=§-[a+Kd]

ldy ¢ = 12,785 ngay theo twdi cia bun Nitiat héa di tinh 8 uén:
Y =0,6 (bdng 5-1) ; K; = 0,055 (bang 5-1)

1 ( 1 ]
= 55| =
0,6\12,785 0,055]= 0,23 mg BOD/mg bn ngay.
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2. Thdi gian cin thi€t d€ khit BODs :

eN=X=S°_S= 150=15 (53 neay =7 gid.
Q pX  0,23x2000

3. Chon dung tich b& theo thdi gian lwu nwdc d€ nitrat héa

On = 8,6 gi¥: V =137 m’. Nl vay him lugng BOD; ddura S < 1Smg/l; S =S, - 6pX
S$=150-0,36 x 0,23 x (2000-110)=0

BOD; dang hda tan ddu ra S = 0 chi cdn lai BOD trong cin 10 ling chua oxy héa hét.

V.4.3. Khit NO'; biing phudng phép sinh hoc

Qu4 trinh sinh hoc khit NO'; thinh khi N, dién ra trong mdi trudng y€m khi, NO;
déng vai trd chip nhan electron. Trong thuc t& xif Iy nudc thdi, NO'; thudng duge khi trong
diéu kién thi€u oxy (Anocix process) tifc khéng cAp oxy tit ngodi vdo. Vi khuZn thu ning
Iudng d€ ting trudng (¥ qué trinh chuyén NO'; thanh khi N, va cin c6 ngudn cacbon dé
tdng hdp thanh t€ bio. Do dé khi khi¥r NO'; bing céng doan riéng sau cdc cdng doan khyy
BOD va nitrat héa, hozc khi xif Iy nu6c thii cong nghiép thyc phdm c6 ham lugng NH;, NO
2. NO73 16n ma lai thi€u cdc hgp chit hitu cd cacbon thi phii thém céc hgp chi't chira cacbon
vio nudc (vi du metanol CH;OH) d& vi khudn thu nhin 12m ngudn t8ng hdp thanh t&€ bao.

Qui trinh khit NO'; ¢6 th€ md ta bing cdc phén ing sau :

NO’y + 1,183CH,0OH + 0,273H,C0Oy, — 0,091CsH,0,N + 0,454N, + 1,82H,0 + HCO',

NO’; + 0,681CH,0OH + 0,555H,COy —— 0,047Cs;H,0,N + 0,476 N, + 1,251H,0 + HCO

07; + 0,952CH;0H + 0,061NO-; —— 0,061CsH,0;N + 1,075H,0 + 0,585H,CO4 + 0,061HCO";
TV cic phudng trinh trén ritra :

Khi cin khit 1 mg NO'; thanh khi nitd cdn 2,70 mg CH,OH &€ tao ra 0,74 mg t& bao
moi va 3,57 mg kiém tinh theo CaCO,.

Lugng metanol CH;OH cin cho cd qué trinh :

CH;0H., = 2,7 9 (NO3) + 1,56(NO7) + 0,95 DO

Bdi vi 1,5 mg COD tudng dudng véi 1 mg metanol CH;OH hegng COD cin:
COD,;» = 4,05(NO"3) + 2,34(NO7) + 1,43DO

Cy¥ 1 mg/l NO'; chuyén thanh khi N, cn 14y di 2,86 mg/l oxy lugng oxy nay cé thé
tdn dung 50% c4p cho qué trinh nitrat héa.
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- Anh hudng cia didu kién méi trudng dén qué trinh khit NO'; dudc nghién ciu bing
thyc nghiém cho c4c k&t luan sauv :

Anh hudng ciia ndng 46 NO'; . Ndng dd NO'; trong dung dich anh hitdng dén hé s6
t8c d6 ting trudng cia vi khuin theo biéu thirc :
NO,
K +NO,

NO,

p’N, = P'N,max

Anh hudng ciia ndng dd cacbon dén hé s6 8¢ d6 ting rudng duge bifu di&n bing
cOng thdc ;

C
KN, = BN, max KCTC
Trong a6 ;
C 1a ndng d6 metanol CH;OH (mg/i)
va K¢ h¥ing 8 ban bio hdoa cia ngudn cacbon (mg/l )

- Anh hu8ng clia pH : Tri s3 pH t8t nh4t cho qu4 trinh khit NO'; bing sinh hoc niim
trong khodng 6,5 dén 7,5, t6t nhat 1a 7.

- Anh hi8ng cda nhiét do : Nhigt dd nuSe dnh hudng rat 16n d€T qud trinh khit NO;
va dudc biéu thi bing phuong trinh:

P=0,25T
Trong d6 :
P : La phan trim cda t8¢ dd ting trudng vi khuin khit NO';
T : Tinh bing °C
Trong thue (& x¥ 1§ nudc thdi, cdc k§ su cdng nghé rdit it khi 4p dung quy trinh khi
NO’;, riéng biét ma thi€t k&€ cdc cong trinh d€ xit ly t8ng hgp khit BOD, nitrat héa khir NH*,
va khit NO'; trong mét bé. Lam nhu vdy s& tan dung dugc lugng cacbon khi khir BOD
khong phai cp (¥ ngodi vdo khi cin khit NO';, i€t kidém dudc 50% lugng oxy khi nitrat héa

khir NH*, do 1¢i dung dudc lwgng oxy phdi 13y bdt di khi khit NO', vd vé& cong trinh thi
khéng phéi [Am cdc b€ 1£ng trung gian xem so d8 hinh (5-8).

Khi tinh todn dung tich cdc vdng Anoxic ciia bé d¢€ khit NO; 4p dung cong thic
(5-19).

Sa -8 _ E\INo,v _NNo,r
pX pNJX

0=

(5-26)

cl<
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Ving hi€u khi Aerobic

¥ + Nudc thdi vio
khit BOD va NH4

Bé ldng
- > Nuéc ra
| ’ ———

C )
/é ~ s

tuén hodn
Thi€t bj 1am tho4ng X4 cdn va ban du
cpoxy  va khufy 1ron
a) Ving anoxic khit NO; thanh sz
BE Acrotank hdn hop
! ] — BE ling
1 [ [ ot NuGcra
1 .| I I b
Nugc thdi A VYing anoXic | Vilng aerobic | Vdnganoxic | Ving aerobic
di vao ) [ | [
t | |
| t |
1 | 2 ) 3 | 4
Tuéin hodn cin
X4 c4p va bdn dv
b) Hinh 5-8. Sg d6 cdng trinh x{ Iy két hgp khit BOD, NH; ,NO;
a) Mudng oxy héa
b) B& Aerotank dong chay déu k&t hgp 4 giai doan
Trong &6 :

X : Néng do bin hoat tinh cda giai doan khit BOD
PN, ! Tde dd khd NO'; tinh biing mg cho | mg bin hoat tinh trong mdt don vi thdi gian
3 nhiétdo T “C.
Pr,p = PN, 20°C 1,007 x (1 - DO) (5-27)
psz"c : T6c dd khit NO'; d nhiét dd 20°C = 0,10 mg NO'y/mg biin hoat tinh ngay
T : Nhiét dd nudc this °C
DO : Ham lugng oxy hoa tan trong bé (mg/l)

Vi du 3 : Tinb dung tich vitng anoxic rong bé Aerotank hdn hgp dé€ khi NO;
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- Pau vao NO» = 30 mg - 0,4 = 29,6 mg/l (Vi du 2)
-Paura NO . - 2 mg/l
- Nong d6 bdn hoat tinh X = 2000 mg/l

- Nhiét d6 thip nhdt T=12°C

Oxy hoda tan trong bé DO = 0,15 mg/l

- Py, w'e=0,10 mg/mg ngay.

Gidi : Toc d6 khit NO'3 8 12°C 4p dung cong thite (5-27)
pry12c = 0,10 x 1,0007% x (1- 0,15) = 0,043 ngay”

0

_V_NO,, -NO,  296-2

- =0,32 ngay = 7,7 gids.
Q Py, X 0,043x2000

V.4.4. Khit Photpho biing phudng phép sinh hge

Vi khudn st dung Photpho d€ t8ng hdp thanh t&€ bao va van chuyén ning lugng, k&t
qua 12 tir 10 - 30% lugng photpho dugce khit trong qué trinh khit BOD. Khit Photpho dugc
thuc hién biing cdch 1{ng thinh cin d€ loai bd céc (€ bio cliia fugng photpho trong qué
trinh sinh sdn va hoat ddng. Cd s3 clia qui trinh khi¥ photpho biing vi sinh nhif sau :

1.

M4t 8 vi khudn c6 khi nang chita mot lugng du photpho  nhw 13 polyphotphat
trong t& bao cla ching.

Mot s6 san phim 1&n men don gidn dudc sinh ra trong diéu kién y&m khi nhur 13
axit béo bay h.fi... dugc cic vi khuin déng héa thanh cdc sin phim chita bén
trong t& bio ddng thdi véi viéc gidi phéng photpho

Trong diéu kién hi€u khi ning lugng sinh ra do oxy héa polyphotphat va c4c sin
phim khéc chia trong t& bio ting 1én.

Trong thue t€ khi xi¥ ly photpho bing phuong phdp sinh hoc 4p dung quy trinh yém
khi ti€p n6i véi quy trinh hi€u khi.

Piu tién trong diéu kién y&m khi (anoxic) vi khudn tic ddng dén cic axit béo
bay hai c6 sin trong nudc thai d€ gidi phéng photpho.

Ti€p d&€n m i tetdng hi&u khi (oxic) vi khuin hip thy photpho cao hon mitc binh
thudng, photpho lic nay khong nhitng chi can cho viéc t8ng hgp, duy tri t€ bao va
van chuyé&n ning ludgng ma con dude vi khuin chifa thém 1 lugng dir vao tong (€
bio d€ sir dung & nhitng giai doan hoat ddng tG&p sau.

Khi bi€n céc t€ bao ndy lién k&t v8i nhau thanh béng cin 1ing xudng diy b ling,
photpho chifa trong cin dugc thdo ra ngoai dua di xi¥ ly riéng, hodc dudc dung lai nhu 12
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chdt 1&n men d€ tic dung v8i cdc axid béo bay hoi 1am ting hiéu qud quéd trinh khi
photpho  xem hinh (5-9).

B phin #ng c6 ddng chdy déu
—I T B& 1ng
| — - Nuée a
\ . .
Nutc vao Q Giai dogn y&m khf 1 Giai dogn hi€u khs
o Anaerobic I Aerobic (Oxic)

|

1

|

Tuin hodn bdn hoat tinh 0.5Q

Y

X3 c4n cinta phoiphy

BE phin 2ng ddng chiy aév

:l BE Mng

- Nudc

Nudc vao Q X
|

> A
A = Anaerobic

T
z
N

05Q
Tudn boan cgn 0.3-0.4Q

Bd 6 d4c tdn |
Tufn hodn 0.1-0.2Q I S —
0.7-0.2Q
B 0 &icldp 2 Véi
o6 pha héa chdt véi —
Nudc thita do ép cin

b)

X4 cAn 88 khit phutpho  binp vos
Hinh 5-9. Sa d6 cac giai phap khil photpho
a) XUlycanrieng

b) XU ly can tai tram x 1y két hdp tang cuong qua trinh lén men
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Trong thuc t& x& Iy nudc thii do thi vd nudc thii cong nghiép thye phdm, cong
nghiép nhe khi cAn khit photpho  thi cling phdi khi cd cdc hgp chitchta nitg va cdc
hgp chdl hitu cd chifa cacbon, do d6 cdc nha, nghién citu va cdc k§ sur cong nghé da dé xuil
ra nhiéu miu thi€t k€ cho cc bé phdn dng hdn hop khir BOD, nitd , photpho.

Hinh 5-10 gidi thiéu so d6 cdng nghé clia qué trinh néu trén.

Qtudn hodn lai nitdc d3 nitrat h6a (KhY NH:)
A& kxha NO’ thinh N, 4

1 Q
| I
{ ( 2Q 1Q Nudc ra
I { Ving hiéu kh( oxic - -
| | +
Q | VingyEmkhid | Viing anoxic khit NO; | it BOD. NH,
“ gidi phéng P | ! ; hép tho phatpho
( 1
1 1
( [
L L
Tufa hodn bdn hogt tnh
X4 can chda phaipha
Q
Y
. Q Nutde m
Anacrobic Anoxic Aerobic -
" ¢ {oxic) S
Q-Qxd

o
Y
>
o
g
O

Tudn hodn bdn haat tinh

'

X4 cin chita photpho

Hinh 5-10. Sd d8 cdng nghé tram x{ ly NH_ ,PO; ,BOD

Trong quan 1y : theo ddi ham lrgng NH*,, PO, P d€ c6 thé didu chinh luu lvgng tudn
hodn thich hgp cho viéc khit h&t c4c chi't dinh dudng.
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CHUONG VI

CAC QUY TRINH XU LY NUGC THAI BANG BE PHAN UNG
HIEU KHi (AEROTANK) V61 BUN HOAT TINH LO LUNG

V1.1. MO TA QUY TRINH

Quy trinh x1¥ Iy nudc thdi bing ban hoat tinh duge thyc hién & nudc Anh tir nam 1914,
vi di dudc duy tri va phat trién d€n ngly nay vdi pham vi 4p dung rdng rai @€ x{ 1y nudc
thai sinh hoat vi nudc thii cdng nghiép.

Nudc thai sau khi qua bé ling dgt 1 ¢6 chifa c4c chat hitu co hda tan va cdc chit Io
litng di vao b& phan ting hi€u khi (Acrotank). Khi & trong bé, cdc chat Id hng déng vai o
12 céc hat nhian d& cho vi khudn cu trd, sinh sdn v phét ri€n din 1&n thanh cic bdng cin
goi 12 ban hoat tinh. Bin hoat tinh i cdc bdng cin c6 mau ndu sim chia cdc chit hitu co
hap thu ¥ nudc thdi va 12 ndi cu trd d€ phat trién cla v6 s6 vi khudn va vi sinh vat s8ng
khdc. Vi kbu#n va cdc vi sinh vat séng dﬁng chat nén (BOD) va chd't dinh dudng (N, P) 1am
thitc an @& chuyén héa chiing thinh cdc chat trd khong hoa tan va thanh cic t&€ bao mdi.
Qud trinh chuyén héa thuc hién theo titng budc xen k& va ndi ti€p nhau. Mot vii loai vi
khudn tdn céng vao c4c hgp chit hifu cd c6 cdu tric phitc tap, sau khi chuyén héa thii ra
céc hgp chi't hitu c¢d ¢6 cdu ric ddn gidn hon, mot vai loai vi khuin khic diing c4c chat nay
lam thic an va lai thdi ra cdc hgp chit ddn gidn hon ni¥a, va qué trinh cif ti€p tuc cho dén
khi chdt thdi cubi cling kh6ng thé diing lam thitc 4n cho bat ctf loai vi sinh vit ndo niFa

S8 lwvgng bin hoat tinh sinh ra trong thdi gian Iwu tai trong b€ Aeiotank cda lugng
nudc thii di vao bé khéng di d€ lam gidm nhanh ¢d¢ chat hitv ¢d, do d6 phéi s dung lai
bun hoat tinh d3 1dng xudng ddy b€ 1ing do( 2 bing cach tuin hodn bin nguge trd lai dau
bé Aerotank d& duy tri ndng do dd ciia vi khudn uong b&. Ban du 3 diy bé fag dugc x4 ra
khu xif 1y ban.

Quy trinh x& 1y nudc thai bing bln hoal tinh lo ling trong cdc bé phin Wng hi€u khi
gdm cdc cong doan sau :

1. Khudy trén déu nudc thdi cin xit 1y véi biin hoat tinh trong thé tich V cia bé
phdn @ng.

2. Lam thodng bing khi nén hay khuay tron 6& m31 hdn hdp nwde thii va bun hoat
tinh c6 trong bé trong mot thdi gian dd dai dé 14y oxy ¢ap cho qué trinh sinh héa
xdy ra trong bé,

3. Lam trong nwdc va tich biin hoat tinh ra khdi hdn hdp biing bé ling ddt 2.
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4. Tuin hoan lai mot lugng Man ~An thidt tir ddy b€ 14ng dgt 2 vao bé Acrotank dé
hoa trdn v3i nudc thai di vio.

5. Xa bin du va xi¥ ly Stn.

V1.2. CONG THUC TINH TOAN VA CAC CHI TIEU ‘THIET K&

VI.2.1. Khudy trjn bitn hoat tinh tudn hoan véi nudc thii cdn xi& ly

Budc (thif nhat cia qua trinh x¥ ly nude thdi bing bin hoat tinh 1a cho cdc chit hitu cd
c6 trong nudc thdi ti€p xuc vdi vi sinh cé trong bun hoat tinh bing cdch khudy trén nhanh
bitu hoat tinh tuin hoan lai vdi nudc thai ngay d cita vao bé Acrotank d€ tao thanh hdn hgp
bian hoat tinh.

V1.2.2. Ti€p tuc khudy trén hdn hgp biin hoat tinh va nwdc thdi bing khong khi
hodc biing m4y khusy tron lam thodng bé mit

Budc thir 2 thwre hién 3 chitc nang ¢d ban sau:

a. Khudy trén d&u bun hoat tinh v8i nudc thai trong toan bd thé tich V ciia bé .

b. Gilf cho bin hoat tinh luén trong trang thdi 1 litng.

c. Cipddlugng oxy can thi&t cho cdc phin dng sinh héa dién ra trong bé € ddp
¥ng muc 46 x¥ Iy yéu cau.

Tinh todn xdc dirh dung tich b& thco mdt trong c4c cdng thic sau:

1. X4c dinh dung tich b€ theo 1y s§ khdi lugng chit nén va khdi lugng bun hoat tinh

Q

v
x F

2 (m?) (6-1)
M

2. Xdc dinh dung tich bé theo 15¢ d6 sif dung chat nén cda 1 gam bin hoat tinh trong
médt don vi thdi gian (do bine ngdy hodc gid):
S —3)
V = &S, —9) (m*)
pla-2)

3. X4c dinh dung tich b€ theo tudi cia c¢in O, (thSi gian luu gid bian hoat tinh
trong bé):

(6-2)

~0.QG6, -5Y

3
X(1+K,0) ™ (0-3)

4. X4c dinh dung tich b€ theo t4i trong cha't .én trén mdt don vi taé tich clia b& (kg
RODs/m’):
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V=

Trong cdc cdng thic trén :

(6-4)

Q: Luulugng nubc cin xi 1§ (m’/ngay).

S,: Ham lugng BOD; trong nudc thdi  (mg/l).

X : 'Néng d6 bun hoat tinh (cin hitu cd bay hoi) (mg/)).

%’l : Ty 1& BODs ¢6 trong nudc thai va bun hoat tinh (mg BODs/mg bun).

p : T&c dd s& dung chit nén cta | gram bin hoal tinh trong 1 ngay

(g BODs/ 1 g ban ngay).

(P WE

p_

100

;E=

S, -S

- x 100

a: Nbng dod bun (hye trong b& Aerotank (mg/l).

Z: BPo tro cia can, thudng la 0,3 mg/mg.
0,: Tudiclia ban (ngay).

Ky: Hé s phin hily ndi bao (ngay™).

Y: H¢

L,:

(Kg BODy/I m’ngay).

0 sinh trudng cue dai  (mg bitn hoat tinl/mg BODs tigu thy).

Tii trong cdc chdt hitu cd sé duge 1am sach trén mot don vi thé tich cda bé xit 1y

Khi thi&1 k&, n€u khong ¢6 sin cdc chi tidu rit ra t¥ md hinh chay thd, c6 thé chon

thco bang 6-1.

Bing 6-1 : Gi4 tri di€n hinh cia cdc théng s8 thi€'t k& b€ Aerotank

/M Thi trong BODs tén | Néng db bitn \V; a= O
Loai vh chifc ndng | ay | (8BOD mdt don v the tich hoat tinh ly | O=—" 0
b Aerotank .« P8 ban hogt (L, kg BOD; limg trong bé Q ty 1& win
tinh) /m'nghy) X (mg/) (g1 hoan
B& ¢6 dong chay | 3-1§ 0,2-06 0.32-0,64 1000 - 3000 4-8 0,25-0,75
du (Plug Acrolank)
Teén hodn chinh 0,75-15 02-1.0 0.80 - 1.90 500 - 4000 3-5 9,25- 1,0
Nap nu3c¢ thai vdo | 3-15 02-0,5 0,64 - 096 500 - 3300 3-5 0.25-075
bé theo cip
Khir BOD k&t bop | 8-2) 0.1-0.2 0,08 - 0.32 1500 - 3000 6-1> 0,50- 1,50
Ni‘tat  aéa (0.02-0.15)
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FM Tairong BODs rén | Néng 46 bdn V| a=
Loai va chdc nang 0, ngdy (g BODs/g mdt don vi the dch Eloat tinh ld‘ 0= 6 0
bé Aerotank biin hoat (L, kg BOD; litng trong bé ¢ 1& win
tinh) h'ngay) X (mg/l) (&) hoan
Nitral héa bing b€ | 15-100 0,05-0,2 0,048 - 0,140 1500 - 3000 3-6 0,50-2,0
riéng bi¢t (0,04-0,15)
Cho mudc thii i€p 5-15 0,2-0,6 095-1,20 1000 - 3000 0.5-1 05-1,5
xic véi1 bdn hoat Lam thodng 8n dinh bin 4000 - 9000 3-0
tinh di dugc lam
thozng d€n 8n dinh
LAm thodng kéo dai 20 - 40 0,04 - 0,1 0,08- 0,24 2000 - 4000 18 - 36 0,5-1.35
Muong oxy héa 15-30 0,04 -0,1 0,08 - 0,24 2000 - 4000 8-36 0,5-1,5
X 1y theo mé k& | 10-30 0,04 - 0,1 0,08 - 0,24 2000 - 5000 12-50
ti€p nhau
Lam thodng kéo dai | 12-25 0,04-0,08 0,08 - 0,24 2000 - 5000 20-40
theo mé k& 1ép
nhaun

V1.2.3. Lim trong nudc va tdch bun hoat tinh ra khéi hdn hgp biing b€ ling dgt 2

Chitc niing clia b€ 1{ng ddt 2 13 tdch bin hoat tinh chédt hitu cd, chdt rdn 10 l¥ng ra
khdi hdn hgp iam cho nudc dd d6 trong d€ x4 ra ngudn ti€p nhdn, ddng thdi c6 dic ban 8
ddy b& d&€n ndng d6 mong mudn d€ tudn hoin mét phin lai b€ Aerotank. Blin du hing ngay
dugc x4 ra ngoai theo duding trich ra tit dong tuan hoan. Dy 12 buSe rit quan trong trong
day chuyén xif 1y, vi&c tinh todn, ciu tao va vin hinh bé ling dgt 2 s& dudc 1am 16 & mdt
chuong riéng.

VI.2.4. Tudn hoian lai biin hoat tinh

Muyc dich cia viéc tuin hoin lai bdn 1a d€ duy tri did néng dd bdn hoat tinh Id ling
trong bé Aerotank ddp dng v4" yéu ciu xit ly di dit ra.

M4y bomn bin hoat tinh thudng thi€t k& v8i khodng dao ddng lwu lugng dd 18n o
30% d&n 100% hwu lugng nude xit 1y d€ khic phuc cdc trudng hop khi bé 1dng 1am viéc
khong t6t ndng do ban & ddy bé thap hon tinh todn hoic khi lvu lugng nudc di vdo x 1y dao
ddng cao hon binh thIBn_g.

X4c dinh luu ltgng tun hoan theo phudng trinh cin bing khdi lugng bun hoat tinh di
vio va ra khoi bé. \

Q'--'XO + Ql Xl = (Qv + Ql) X

Trong thyc t€.ndng d6 bun hoat tinh trong nudc thai d vao bé X, 14 khéng ddng
k€, ta cé :
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X(mg/1)
~ X,mg/l-Xmg/l

o= & (6-5)
Q.
Trong d6 :
a: Ty lé tudn hoan
Q.: Luu lugng nwdc thai di vio cong trinh x&t Iy (m*/h)
Q.: Luwu ludng hdn hgp bun tudn hoan lai (m*/h)
X : Nong db ban hoat tinh mudn duy tri trong bé Aerotank (mg/)

X,: Néng d blun hoat tinb (rong hdn hgp tudn hoan hay néng d6 bun hoat tinh sau
khi ling 3 ddy bé ldng dot 2 (mg/1)

S6 bom tuan hoan can b tri di d€ ¢6 (hé van hinh véi luu luong wain hoan
0,70, d€n 2.00,

V1.2.5. X3 biin du hang ngay vao ¢dc cdng trinh xat Iy bun

Lugng bun dy phii x4 lién e d& duy tri ndng do bun hoat tinh X trong b& Acrotank
theo tinh todn.

Lugng biin du c6 thé x3 tryc ti€p tr b& Aerotank hodc 1Y dudng tudn hoin lai vao
thi&t bi c6 d3c bun.

Luu lugng bun x& vao cdc cong trinh xit ly bin ¢6 (hé rit ra tit phuong trinh cin bing
kh&i lwgng bun dé dim bio thdi gian luwu b trong hé 6, (1udi clia bin):

VX
’ Qxﬁ X! +Qr:|Xr:| |

rit ra:

VX _QruXruec
Qui = X0

(6-6)

Trong dé :
Qu : Dung dich bin %3 ra (m*/ngay)
V : Thé tich b& Acrotank (m*)

X.: Nong dd bun hoat tinh trong dung dich 'ain hoan (ciing 13 ndng dd bin hoat tinh
trong dung dich bdn xa ra ngnAi) 'ma/l)

X : Noéng dd bun hoat t/ah wrong b€ Acrotank (mg/l)

Xr.: NOn7 38 ban hoat tinh trong nudce ra khéi bé 1Eng img/)
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Q..: Luu lugng nudc da xt Iy di ra khdi b 1dng (m*/ngay)
8. : Thoi gian luu bin trong cdng trinh (ngay)
V1.2.6. Lugng buin tao ra hang ngdy

Khi thi€t k&€ va trong qué trinh qudn ly phdi xdc dinh dudc lugng bin sin ra hang
ngay d€ tinh todn vA vin hinh cdc cong trinh x& 1y ban. Lugng bdn sdn ra phu thudc vao
dic tinh cda nudc thdi, vad tudi clia bin 0, va vao hé s& phdn hiy ndi bao K,.

Hé s6 tinh lugng biin sdn ra t viéc khir BOD :

Y

= 14K 8,

Ngoai ra con phai tinh d&€n cdc chit 1 litng v6 cd va cdc chit Id ling hitu ¢d khdng bi
oxy hda cho nén cédc nha khoa hoc My Graw (1992), Artan (1994) va Burton (1991) da can
cif vdo c4c cong trinh hoat ddng thyc t& dé t8ng k&L va dua ra hé s§ tinh lugng bdn sdn ra
theo ndng d4 COD cda nuc ihdi sinh hoat 14y theo bing 6-2.

Gpin = KA(COD) ; COD (kg/ngay)

Bang 6-2: Hé s§ sinh bun tinh theo COD

o Hé s6 K
Quy trinh xU ly Thai gian huu bixn
0. ngay Pa qua bé ling | Khéng c6 bé 14ng
dagt | dgt 1
BE& Aerotank tai trong cao 07-2 05-08 0,6 -0,9
BEZ Aerotank binh thuéing 3-8 0,4-0,6 - 05-08
B& Aerotank tii trong thé‘fp > 15 0,3-0,5 0,5-0,7

Theo tiéu chuin thi€t k& ca Nga va tidu chuin nganh Viét Nam, t8ng lugng bin sin
ra tinh (heo c6ng thic :

Guin = 0.8 (SS) + 0,3 (BOD5) - (6-7)
Khi [am thodng kéo dai G, = 0,7(SS) + 0,3 BOD:s.
Trong 46 : -
SS: Ham luvgng cin 16 1ing c6 trong nuréce thai (Kg/ngay)
BOD; : Ham lugng BOD; tinh theo (Kg/ngay)
Tudng Gng vdi 86 tro cda cin Z =0,3.

Khi tinh todn thi&t k&, nén so sdnh gid tri tinh theo cong thic (6-7) va cic gi4 tri trong
bing 6-2 d€ chon cho thich hgp.
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V1.2.7. Chi s6 thé tich va chi s méit ¢ cia bun.

La chi tiu d& d4nh gid kha niang 1{ng cla bdn hoat tinh trong b€ 14ng dot 2 va 1a chi
tiéu phan 4nh dic tinh va chit lugng cia bin. Chi s8 thé tich ban (KY hidu bing chif SVI)
1a thé tich do 1 gram bdn khé chodn chd tinh bing ml sau khi d€ dung dich bdn 1dng tinh 30
phiit trong &ng 1ing hinh try khZc dd dung tich 1000 ml. D€ x4c dinh chi s§ thé tich cda bin,
14y 1 lit dung dich bdn & d4u ra ctia bé Aerotank d¢é 1£ng 30 phit rong 6ng 14ng thdy tinh
hinh tru c¢é khic d6. Quan sat vd ddph ddu mit phéin chia giFa bin va 18p nuéc & trén aé
tinh ra th€ tich bin chodn chd bing m/, ddng thdi v6i 18y mAu 1fng, 14y luén min d€ x4c
dinh ndng 48 bin hoat tinh trong dung dich tinh theo mg/l rdi x4c dinh chi s thé tich bun
theo c6ng thic sau :

Thé tich bun da 1ing sau 30 phit (ml/1) . 1000 ml
SVI= _

Néng dd bin 16 litng trong dung dich (mg/1) gram

Thoéng thudng, & cdc nhA mdy x\ 1y nude thii bing bun hoa tinh, chi s& thé tich bun
dao ddng tr 50 d€n 150. Bin ¢6 chi s6 thé tich ¢cing nhd 4ng cang nhanh va cing dic. Chi
s8 mat d6 cia bin SDI 13 s8 nghich ddo cda chi s6 thé tich :

Néng d6 biin 10 hing (%)
SDI = x 1000
Thé tich bun cho4n chd sau 30 phiit 1dng (%)

SDI thudng dao dong tir 1 - 2,5

VI-3. XAC BINH HE SO SU DUNG THE TiCH CUA CAC LOAI BE AERO1 ANk THEO
QUY TRINH VAN HANH VA DAC T{NH CUA THIET Bl LAM THOANG"

Hiéu qua 1am sach clia b€ Aerotank phu thudc vio : dic tinh thiy luc cia bé hay con
g0oi 12 hé s& sit dung thé tich clia bé&, phuong phép nap chit nén vao b& va thu hdn hgp bian
hoat tinh ra khdi bé, ki€u ding va dic trung clia c4c thi€t bi Jam thodng, thdi gian lam
thodng, nén khi thi€t k&€ phai k€ d€n cdc dnh hudng trén d&€ chon kifu ding vi kich thudc
bé cho phit hap vdi yéu cdu xit ly ditra.

PAC TINH THUY LUC CUA BE

Trong thyc t& xit ly nude thii, khi thi&t
k& bé Aerotank thudng chon ki€u bé d€ cé
ch& 44 ddng chdy sau :

V1.3.1. B&€ Aerotank lam viéc theo
tirng mé

Cho nudc vao diy bé trong thdi gian ¢, Hinh 6-1
thi nging lai. Khudy trén trong thdi gian ¢,
Ngirng khuiy d€ 1{ng trong thdi gian t; sau dé thdo nudc ra t,.
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Trong thdi gian t; , n€u cudng dd khudy di 1dn (khuay trén hoin chinh) dung tich bé
dudc st dung hodn toan, tifc st dung ca 100% thé tich b&. P31 véi giai doan 14ng t; : vi néng
dd bun duge phian bd Jéu trong toan bd thé tich khi khuiy trén va ling 13 lng tinh, lvc
trong trudng v we cdn tic dong 1&n ha* cin & moi diém trong bé 13 nhu nhau, nén hé s& sit
dune di ny tich khi 1{ng 12 100%.

VL.3.2. B€ Aerotank lam viéc lién tuc

Pugc khudy (rén hoan chinh bing thi€l bi lAm thodng bé m4t hay bing din &ng
suc gid.

- B& ¢6 thé tich V.

- Luu lugng nudc vav = lugng nudc ra
=Q (m'/h).

- Thai gian lotu nudc trong bE theo ly

huyé& v
thuyét t,= —.
Q
Dé d4nh gid mitc d6 st dung thé tich
ctia b& phii i€n hanh thi nghiém do ndng do Hinh 6-2
cdc phin t& chal chi thi di 1a khdi bé theo
th3i gian.

Ci

Hinh 6-3. Néng dé chat chl thi tai clfa ra clia bé

(a) - Dién tich biéu dién t8ng khai iugng cdc phdn t di ra khéi bé
sém hon thdi gian vu nudc ly thuydt t

(b) - Dién ticn bidu dién t8ng khéi lugng cac phan 1t & lai trong bé Iau hon t
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Thi nghiém ti€n hanh nhu sau : 46 nudc vao diy bé, va cho x gram chd’ chi thi vio bé
(Chat chi thi thudng 13 chit iro khdng giy phdn Wng héa hoc, 1a chit ¢c6 mau hoac bun tra).

. N . » X A
Khudy trén déu, 1dc nay ndng dd chit chi thi trong bé 13 C, = v (mg/l). Md van cho nutdc

lién tuc chdy vito b€ vdi Iuu lgng Q (m*/phiit) va rit nuée ra khdi bé lién tuc v4i luu lugng
Q (m’/phiit), sau mdt khodng thdi gian At = 5 - 10 phit 1y miu & ddu ra d€ do ndng db chit
chi thi. Ung véi thdi diém t =0 1a ¢6 C = C,.

L=At ¢«6C=C;; 1,=i.At; C=C,

Tir phudng trinh cin bang khéi ludng trong bé khudy trén hoan chinh rit ra dugc :

-1.Q i

C,=C,eV =Cpe " (6-8)

Puting cong biéu dién ndng dd C; theo thdi gian't, trén truc toa d6 vudng géc C va t
¢6 dang nhu hinh 6-3.

V1.3.3. B& Aerotank c¢é cdc ngin trén hoan chinh dit ndi ti€p thanh day n bé

Thi nghiém ti€n hanh nhu sau :

Cho nwdc lién tuc vao bé vdi hru lugng Q (m*/phiit), trong nudc di vio di pha sin
chdt chi thi vé1 ndng dd C,. BE chita diy nude vdi thé tich V. Thai gian hru nude 1y thuy&l

t,= 6 . Do ndng d) chat chi thi d ddu ra C, theo thdi gian t;.

Viét phudng trinh cdn bing khdi lugng cho hé n b& trén hoan chinh ndi Liép
nhau rdt ra ;

o

S Y (n6) e (6-9)
Trong d6:
C,: Néng d6 cha't chi thi 3 ddu vao
C,: Noéng do chat chi thi 3 ddu ra (ai thdi diém y
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6= - yoi v i, At
= — vl t,= — :Li=1i.
LT Q
n: S& bé tron ndi ti&p trong hé.
c |
Co
Cimax
0 oo

t10 tmode tme‘an tQD t
Hinh 6-5. N6ng dé chét chi thi & ddu ra cda day bé trén ndi tigp.
tio teo : Thai gian d& cho 10%, 90% khai Iugng chdt chi thj di qua bé

Imoda 1 Thal gian chi thai giém do dugc néng @8 ch&t chith|C,
tmean : Thai gian chl thdi didm di qua trong tam clia bidu @6

" Nim 1932 Morill khi nghién cfu d4nh gid hi¢u qui st dung thé tich cla cdc b€ ling
da dua ra cdng thic tinh higu qua si dung thé tich MD! (Morill Dispersion Index - chi s&
Morill).

10

. P
Hi¢u qud st dung thé tich MDl % = —x100

9

Py, va Py, : Gid tri thi gian wng v6i 90% va 10% khdi lugng chat chi thi di qua bé 1y
(r biéu @8 bidu dién quan hé t, va t8ng khdi lugng tich liy theo thdi gian ciia chit chi thi
P, = Y ALC, trén toa dd Logarit.

Vi du : Ti€n hanh thi nghiém d€ d4nh gid hiéu qua st dung thé tich cda b& ling
ngang, cho chit chi thi vdo mang phin phdi & ddu bé, vdi ndng do C, trong thdfi gian T =
6 do ndng d6 chil chi thi & méng thu dau ra cda bé, thi nghiém dudc 13p lai nhiéu 1an &
¢6 s6 do 6n dinh.
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$4 li¢u thu dudc nhu sau :

Thdi gian 18y miu
ti =1 x At (phdt)

Néng d6 chi't chi thi &

ddu ra (%)

Khdi lugng tich ldy theo thai
. gian 3 ddura P, = SALC; (%)

0
10
20
30
40
50
60
70
80
90
100
110
120
130
140
150

0,00
0,00
0.10
2,30
14,50
25,50
24,00
16,20
9.50
4,20
2,00
1,00
0,30
0,20
0,10
0.10

0,00
0,00
0,10
2,40
16,90
42,40
66.40
82.60
92,10
96,30
98,30
99,30
99,60
99,80
99,90
100,00

|

-/

\— Ving nu8c chét

Hinh 6-6
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Néng @6 tichlly P=YatxCi
Hinh 6-7

1. Pua s6 liéu tr bing 1&n toa do Logarit.

2. Tir biéu d6 wra dudc t € P,y = 36 : t € Py =80
A AT s v 36
3. Hé s6 st dung thé tich: MDI = % x100 =45%

Hé s6 sit dung thé tich thap vi cAu tao ming phin phSi nude vao va thu nude ra chua
hop 1y, trong bé tao ra viing nudc chét.

VIL.3.4. B€ Aerotank bay bé& ling ngang cé dong chiy déu

Trong thyc 1& cdc cong trinh cAp thodt nwde khong thé tao ra dude bé ¢o dong chiy
déu ly wéng C;=C,; t, = t,. Vi vin t6¢ nudc chiy & 2 bén thanh bé nhé hon § gilta bé, phian
bd vin tdc theo chiéu sin bé khéng déu, cac phin tf nudce ludn bi xdo ron. Hiéu qua st
dung thé tich cda bé ¢ dong chdy déu twong ty hidu qua cia b€ khudy tron hoan chinh
ghép ndi ti€p nhau thanh diay vdi n > 5. Qua phan tich thiy lrc thdy rd : bé lam viéc gidn
doan theo tiing mé ¢6 hé s& st dung thé tich cao nh41 rdi dén bé ¢6 dong chiy déu va bé ¢6
cac ngan 1ron ndi Li€p nhan.

100



LI = = |9
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(018

Hinh 6-8. N6ng d6 chit chl thi 8 dau ra clia bé ¢6 dong chady déu
VL4. PHAN LOAI BE AEROTANK THEO SG DO VAN HANH
V1.4.1. B Aerotank truyén théng

Sd @4 van hanh cia b€ Acrotank troyén théng xem hinh 6-9.

Nudc thai

X3a ra
VAo B4& aerotank

ngudn tiép nhan

Yy

Tuén hoan bun hoattinh
X4 bin tual Déng hd do Iuu Iugng $ Déng hé

X& bun hoat tinh thita
Hinh 6-8. Sd 44 lam viéc clia bé aerotank truyén théng

NuGc thai sau bé ng dyt 1 duge rdn déu vai bin hoat tinh eidn hoan J ugay dia bé
Acrotank. D3i v6i nudc thii sinh hoat ¢6 mife @6 nhiém ban trung binh, litu hegng tudn hodn
thudng tir 20% - 30% luu Wgng nude (hii di vio. Dung tich bé dude (hidt k¢ vdi thit gian
lvu nude d€ 1am thodng trong b& tf 6 d&n 8 gidd khi diing he thong suc gic vi 1wr9 dén 12 gis
khi diing thigt bi khudy cd khi lam thodrg bé mit.

Lugng gid cAp vio tir 55 m*/1kg BOD; d&n 65 m*/1 kg BOD; cin khit. Chi 56 (h€ tich
bin SVI thugng dao dong (it 50 -150 ml/g, wdi cia bon thudng tir 3 d&n 15 ngay. Nong 30
BOD diu vao thugng < 400 mg/l, hi¢u qua 1am sach tir 80 - 95%. Hicu qui xit ly ciia bé phuy
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thudc manh vio sy dao déng lwu Irgng va ndng d6 cdc chat ddc (kim lozi ning) do nudc
thai cong nghiép chua x¥ 1y x4 vao.

V1.4.2. B€ Aerotank vdi so d8 nap nuéc thai vio theo béc

BE& aerotank

Nude thas Xa ra

ngudn tié} nhan

Bun hoat tinh

Y

X4 bun tudi XA bun hoat tinh

BéE aerotank

Y Y

B& ting \Xara
ngudn Yi€p nhén

1 I
1 I
1 {
1 |
) k
[ |

{ 1
Tuéan hoan bin hoat thh

Y
X3 bln hoat tinh

XA bun tuoi

Hinh 6-10. S dé lam viéc cla bé aerotank nap theo bac

Nudc tir b€ 1ng dot 1 di vao b& Aerotank § mét s§ diém doc theo 50 - 65% chidu dai
tinh ti ddu b€ cdn bin tudn hoan thi di vao din bé. Nap theo bic ¢6 tic dung 1Am cin bing
tai trong BOD theo thé tich b& va lam giam d6 thi€u hut oxy & ddu bé v lugng Oxy
cédn thiét duge trdi déu theo doc b€ 1am cho hiéu sudt st dung Oxy  ting 1én, hiéu qud
xt 1y dat cac hon.

V1.4.3. B Aerotank c6 hé thong c4p khi giam din theo chiéu dong chdy

Sd d4 nay 4p dung khi thay ring & dAu vao clia bé cin Iugng Oxy 16n hon do d6 phéi
cAp khong khi nhidu hon 3 din vao va gidm din § cdc 6 ti€p sau d¢ ddp dng cudng do Lidu
thu khdng déu oxy trong 10an bé. Un diém cia sd 46 nay 1a :

- Gidm dugc lwgng khdng khi cAp vao tfc gidm cong sudt cia mdy nén khi.

- Khoéng cé hién ufdng lam thodng qud mic 1am agin can sy sinh trudng cia vi
khudn khi¥ cic hgp chdtchia nitg , (khi¥ Nitrat ).
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VI1.4.4. BE Aerotank tdi trong cao

Ap dung khi yéu cidu xit 1y € nudc diu ra ¢ chdt lugng loai C hodc dudi loai B.
Nudc di qua bé ling dgt 1 hoic chi qua i chin rdc, sau d6 rdn déu véi 10% dén 20%
bin tudn hoan, di vio b€ Aerotank @& 1Am thodng trong khodng thdi gian tir 1 dén 3 gid.
Néng d6 bun hoat tinh trong b€ X < 1000 mg/l. Bing cdch diéu chinh lugng khi cip vao va
lugng ban hoat tinh tuin hodn, ¢ thé thu dirge hidu qua xi 1§ dat loai C va gia loai B.
Luogng BOD khit dugce tir 60 dén 65%.

VL4.5. B Aerotank cé ngén ti€p xiic vdi bun hoat tinh di 8n dinh (Contact
Stabilitation)

X& biin tudi B& aerotank Xa bun hoat tinh thita

Ngin tai sinh Iuén hoan bun T
bun hoat tinh

Nudc thai Bé ldng \Xara

Ngin tigp xic
ngudn ti€p nhan

Hinh 6-11. Sd @8 lam viéc ciia b& aerotank ¢6 ngan tiép xic

Nudc tir b€ 14ng dgt 1 dudc trdn déu véi biin hoat tinh da dudc t4i sinh (bin d3 duge
xi& ly d&€n 8n dinh trong ngin t4i sinh) di vao ngan tiép xtc cia bé, & ngin ti€p xiic biin hap
phu va hip thy phan 16n cdc chit keo 16 ling va chat bin hda tan cé trong nudc thii vdi
thdi gian rat ngdn khodng 0,5 - 1 gi¥ rdi chdy sang bé ling dgt 2. Bin Hng & d4y b€ 1ng
dgt 2 duge bom tuAn hoan lai bé t4i sinh. 3 bé tdi sinb, bin duge 1am thodng trong thdfi gian
tir 3 d&n 6 gis d& oxy hoa hét cic chi't hitu cd da hap thy, bdn sau khi tdi sinh 1rd thinh n
dinh. Biin du dugc x4 ra ngodi trvde ngin t4i sinh. Uu diém cla so 44 ndy 1a b& Aerotank ¢é
dung tfch nhd, chiu dugc sy dao dong clia lvu ludng va chat lugng nube thai.

. . ~ - A’ Y] 2?5 : su
Thdi gian lam thodng & ngin ti€p xdc: ¢ = —55 lgg (6-10)
A’
Thai gian 1am thodng 3 ngan (di sinhbdn:t, =t,- 1, 6-11)
5, =S5 (6-12
{ =—F+——— "
* aa,(1-Z)p )
a, ,
o= 16-13)
a, —a,
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Ky hiéu trong cdc cong thifc tir (6-10) dén (6-13) nhu sau :
S va S.: Ndng d6 BOD; trong nudc thdi ddu ra va diu vio bé.

a,: T3ng ndng 36 bln trong ngin 1am thodng ti€p xdc.

Ay : T8ng ndng d6 bidn trong ngin tdi sinh bun.

a. Hé s6 wan hoan bun bing ¢/Q.

q: Luu lvgng tuan hoan.

Q: Luu ludng nudc thai di vao bE.

Z: Db tro clia ciin thudng 13y bing 0.3

p: Téc¢ d6 oxy héa ctia | gram bln hoat tinh (mg BOD/gr bun gid)

Chon theo bing \ing vdi ndng 36 BOD;s dau vao hodc ng va8i ty s6 F/M. Thudng chon
ndng do biin tudn hoan a, = 4 - 6 g/1, ndng d6 bun trong b& tiép xic a,= 1,5 d€n 2 gr/l.

Thé tich ngan 1am thodng Liép xtic: W, =1,( Q +q) (6-14)
Thé tich ngan (4i sinb biin W, =1,q
- TA1 trong trén don vi thé tich thco BODs cho ¢ 2 ngin L,= 450 gran/Im’ngay
- Lugng khong khi ¢Ap vao :

+BE&sdu3,7mla 170 m'/ 1 kg BOD

+ B¢ siu 4,6 m 12 140 m'/1kg BOD
V1.4.6. B& lam thodng kéo dai

Luéi chdn rac

E Bé aerotank
- ] ™1 lam thodng kéo dai ———
5 20 - 30 gid

uu nudc trong bé

Xé ra

Tudn hoan bun hoat tinh

Y

ngudn ti€p nhan

Binh ky xa bin hoat tinh thura

Hinh 6-12. S0 d6 lam viéc clia bé aerotank lam thodang kéo dai

BE lam thoidng kéo dai duge (hi€t k€ vdi (i rong thap, (7 s6 F/M thip thai gian lim
thodng 16n 1 20 - 30 ¢id d€ hé¢ vi sinh wwong b& lam vi¢e d giai doan hd hip noi bao. BE chi
dp dung cho cdc nhd midy xi ly nwde thai o ¢dng sudt nhd han 3500 m*/ngay. Trong sd dd
xi7 1y khong xdy bé ling dot 1, nude chi ¢iin qua i chdn di thing vao bE. Toan bo cin
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ling & bé 1Xng dgt 2 dugc tuan hoin lai b& Aerotank, bun du dinh ky x4 ra ngoat, bun dir 12
biin &4 8n dinh khéng cin cong doan xit Iy &n dinh biin m3 x4 thdng vao sin phdi bin hodc
vao thi€t bi lam khé bin.
- T4i wrong tinh theo BOD; trén mdt don vi thé tich bé L, = 240 granymy’ngay
- Lugng khong khi cAp vio:
+B& siu 1,8 mcin 280 m"/ | kg BOD;
+Bé&sau 2,7 m 13 187 m’/1kgBODs

- Khi 1am thodng bing thi€t bi khuiy cd khi bé mit cin khéng it hon 2 kg O,/1 Kg
BOD:s.

V1.4.7. B€ Aerotank khufy trjn hoan chinh

May khudy b8 mat —\

Xa ra
ngudn tiép nhin

-1

Tuin hoan bun

X4 ban tuoi Y
Xa blun hoat tinh thira

Hinh 6-13. So 43 1am viéc clia bé aerotank khuay trén hoan chinh

Trong b& Aerotank khudy trdn hoin chinh, nudc thii, biin hoat tinh, oxy hda tan dugc
khudy tron déu titc thdi sao cho ndng dd c4c chit dude phian ba déu & moi phin it rong bé.

Uu diém chinh clia sd 43 1am viéc theo nguyén tic khudy trén hoin chinh 13 : pha
loang ngay tfc khdc ndng dd ca cdc chat doc hai (kim loai ning) trong toan th tich bé,
khong xdy ra hién tuwgng qud tai cuc b & bat cf phin ndo cla bé. dp dung thich hgp cho
loai nudc thai ¢6 chi s§ thé tich biin cao, cin khé 1ing.

VLS. LUONG OXY CAN THIET

Theo ly thuy&t, lvgng  oxy can thi&t cho qua trinh xi ly nudc thdi bing sinh hoc
gdm lugng  Oxy can &€ lim sach BOD, oxy h6a amoni NH*; thAinh NO;', khit NO,~.
Q(s, -S) 457Q(N, - N)

OC, == oooe ~142P, + 1600 (kg Ox/ngay) (6-15)
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OC,: Ludng oxy cin thi&l theo diéu kién tiéu chudn cda phin wng & 20°C.

Q: Luu hgng nudc thar cdn x 1y (m’/ngay).

Se: Ndng dé BOD; diu vao (g/m?).

S : Néng d6 BOD; ddura (g/m).

{: Hé 58 chuyén ddi tit BOD;s sang COD hay BOD,, : f = BOD;

con
thuong f = 0,45 - 0,68.

P,: Phin t&€ bao du x4 ra ngoii theo biin du = Y, Q(S,-S). 10 *(kg/ngay).

1.42:  Hé s6 chuyén ddi tir t€ bao sang COD.

N, : T3ng ham ludng Nitd diu vio (TKN) (g/m’).

N: Téng ham lugng Nitg ddura (g/m®).

4.57: Hé s6 sit dung oxy khi oxy héa NH," thanh NO;.

Lugng Oxy cin thi€t trong diéu kién thyc 1€ :

oc :0(‘,[—@—] - ,.l (6-16)
Blg 4 1024 ©a

Trong 46 :

B: HEé s6 diéu chinh lgc cing bé mat theo ham luvong mudi, d6i v6i nubc thdi
thudng 1Ay B =1.

C.u: Nbng d6 oxy bao hda trong audc sach wWng v6i nhiét 46 (T°C) va dé cao so v4i
mit bién tai nha mdy xi ly (mg/l).

Csao : Néng dé oxy bio hoda trong nude sach 8 20°C  (mg/l).

Cy: Nong d6 oxy cin duy tri trong cong trinh (mg/1). Khi x¥ Iy nwéc thai thudng 14y
Cs=1,5-2mg/l

a: Hé s§ didu chinh lugng oxy ngdm vao nudc thdi do dnh budng cla hAm lugng
cin, chit hoat d¢9ng bé mit, loai thi€l bi lam thodng, hinh ddng va kich thudc bé
(s€ dugc xét dmuc chon thiét bi 1dm thodng) ¢6 gid tri tiy 0,6 - 0,94.

V1 6. TINH LUGNG KHONG KHI CAN THIET

D€ c&p du lugng oxy cin thi€t cho qua trinh xi 1y, thudng ding miy khudy trén o
khi bé mit d€ tao ra mang nudc, tia nudc, giot nude GEp xic vdi khdng khi dé 18y oxy hodc
dung h¢ thdng m4y thdi khi, Sng din va thiét bi phan phdi khi vao b€ Acrotank dé 18y oxy.
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- Lugng khéng khi cin thiét :

OC,
=—L f (m'/ngay) 6-17)
Q« ou gay
OC,: Lugng oxy cin thiél tinh theo (6-15) va (6-16).
f: Hé s& an todn, thudng tir 1,5 - 2.

OU = Ou . h : Céng suit hda tan oxy vao nudc thadi cda thi€t bi phin phdi tinh theo
gam oxy cho 1 m® khdng khi.

Ou: Céng suat hda tan oxy vio nudc thdi cia thi€t bi phian phéi tinh theo
gram oxy cho | m’ khong khi, 6 d sau ngdpnudch=1{ mco thé& chon
theo bing (7-1) dén (7-4).

h: D$ sdu ngidp nube clia thi€t bi phin phdi khi.

6ng din khdng khi : D€ din khong khi, c6 th€ chon &ng thép khong ri, §ng nhya
gia cudng bing sdi thily tinh, 8ng PE hoac dng nhya chiu dugce sy thay ddi ciia nhiét d6.

Né&u dung 8ng thép va &ng gang déo phii boc 18p bdo vé bén ngodi bing nhya than
d4 epoxit va ldng xi ming bén (rong hoic¢ phi I6p nhyta than d4 cpoxit chdng ri.

T&c 43 chuyén dong cla khong khi trong 6ng din va qua hé thdng phan phsi tiy 10 -
15 m/s. Tdc dd qua 16 phan phdi 15 - 20 m/s.

C6 nhiéu c4ch tinh to4n d€ xdc dinh dudng kinh 8ng din khi va t&n thdt 4p luc trén
hé dng dan. G diy gidi thiéu cdch tinh don gidn va thong dung nhdt d& tinh (8n th&1 thiy
lre cda Sng din khi gdm tdn (ha't theo chidu dai va t8n that cuc bd tinh theo mét cdt nude :

h=hd+hc=[%+2§]§-§.y(m) (6-18)
,D: Chiéu dai va dudng kinh 6ng din (m).
g: Gia Sc trong (ru3ng 9,8 m/s’,
v: Vin (6c chuyén dong ciia khdng khi trong 8ng (m/s).
Y Ty trong ciia khéng khi = 1,3 kg/m®.
YE: Hé s& sitc cdn thiy lyc cuc bd tra theo sdch thidy lue.
A H¢ s8 nham, d8i v8i cdc dng din k€ rén c6 (hé tinh theo cong thic :
A=00125+ 0011

Ap lvc cAn thiét ciia mdy théi khi (Air- blower) tinh theo mét cdt nude :

Hn=h+h +H (6-19)
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h: Tc’;ng 1On that do ma s4t theo (6-18).

(6-20)

h,: T&n that qua voi phun (m).
H: Do sidu ngip nudc cia miéng voi phun (m).
Ap e may thdi khi tinh theo Atmotphe P, = 11(—)1:;12 atm
- Céng sudt m4dy nén khi tinh theo qud trinh nén doan nhiét :
_G.R.T, ’P_l]m _
™ 297n.e Lp,

P,:  Cong sudl ydu cdu cia my nén khi (KW).

G: Trong lugng cia dong khdng khi (kg/s). _

R: Hing s& khi, d5i vdi khéng khi R =8,314 KJ/K.mol °K

T,:  Nhiét dé wyé( dbi cia khéng khi diu vao °K =273 + T°C
P, : Ap lyc tuyét d81 cia khong khi ddu vao = 1 (aum).

P, : Ap luc tuy&t ddi cia khong khi ddura =P, + 1 (atm)
n= —K_~ = 0,283 vi d8i vdi khidng khi K = 1,395

29,7: Heé s6 chuyén 48i

e: Hiéu sudt cia miy tr 0,7 - 0,8



CHUGNG VI
TINH TOAN, LUA CHON CAC THIET BI LAM THOANG

Khi thi&t k& b€ Aerotank va bd tri cic thiét bi 1am thodng trong bé, ngudi thiét ké
phai biét trudc cdng suit hda tan oxy vao nudc thdi cda titng thi€t bi, do d6 cdc nha san
xu&t phai thi nghiém dé c¢6 dudc dic tinh cia tirng loai thi&t bi trude khi dua ra thy rudng.

VI1.1. THf NGHIEM DO CONG SUAT THIET BI

Thi nghiém ti&€n hanh dya vao phuong trinh hda tan khi vao nudc :

EIE“K C:;-0O)-R 7-1
dt_ l_.h( s- - Ro (')

Trong d6 :

dc .
@ Bi&n thién ndng dd khi hda tan trong nwdc theo thdi gian
Ki,: Heé s6 t8ng hgp clia qua trinh ruyén khi vio nudc

Cs: Nong a6 khi bao hoa trong nuée

C: Néng do khi ¢c6 trong nudc tai thdfi diém t

R.: Lugng oxy can thiétdé xir ly nvdc

D& tim ning sudl hda tlan  oxy vao nudc thii cda thiét bi OU, thi nghiém thudng
ti€n hanh 3 ch€& d6 &n dinh, nghia 12 :

- Duy tri lugng oxy c6 du trong nudc thai C, & moi thdi di€m - Lugng Oxy hda
tan vio nu8c thdi duge tidu thy ngay 1ap tfe ¢ oxy héa cdce chat hitu ¢d trong nvdc thai. T
phuong trinh (7-1) ta ¢6 -

e
a
R.=K(Cs-C) (7-2)

- Cho vao bE thit 1 lugng NasSO. hoa tan déu d& SO, ¢6 ndng d6 tir S00 mg/l dén
750 mg/l. Cho vao dung dich ion Co® ver uoug dé wr 0,05 - 0,1 mg/l tam chdt xic tdc. Cic
thi¢t bi syc khi. hodc cde thidt bi lam thodng bé mat hoat ddng d¢ cAp oxy vao, oxy héa
SO thanh SO, @ didu ki¢n thi nghiém, tra bing dudc Cs. do C, biét dudc R, tinh ra K,
va OU.
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- Trong thi nghiém ¢6 thé ding nudc thai thay cho dung dich Na,CO,. Bdi vi cong
Suit hda tan  oxy ciia thi€l bi 1am thodng OU (gram oxy/ Im’ khéng khi) hoic OE (kg
O-/kW) khong nhitng phy thude vao toai thi€t bi ma cdn phu thude vao kich thude bé va
cich b tri thi€t bi rong bé cho nén phai bd tri di cdc diém 18y miu du trong (hé tich bE.

VIL.2. THIET BI LAM THOANG BANG KHi NEN

Ning suat hda tan oxy vio nudc thii phu thuéc vao:

- Kich thude pot khi, utc kich thudc 18 phan phéi.

- Cudng d6 khi wrén mot don vi dién tich bé m3t cia thi€t bi phan phdi (Van 8¢ khi
qua 18, qua khc. qua mang ... ).

- D0 sdu ngap nude cia cdc 16 phian phdi khi.

- VAn t6¢ di 1én cia cdc bot khi va thai gian bot khi & trong nudc..
Kich thudce va hinh ddng cda bé Acrotank.

- Cdch bd tri cde thidt bi 1am thodng trong bé.
Dién tich G&p xtc giita bot khi vi nude A/V

Theo kich thude cda 16 phan phdi khi chia ra 3 loai thiét bi phdn phdi :

1. Thi&t bi lam thodng bing cdc bot khi nhd, min ¢6 kich thudc cic 16 phin phéi
<0,I mm.

2. Thi€t bj lam thodng bing cdc bot khi kich thudc trung binh, khi dugc phin phdi
qua cic 16 dudng kinh tif 2 mm d&n Smn.

3. Thi€ubi lam thodng bot khi (3n ¢6 18 phan phdi 5 mm < d < 25 mm.

VIL.2.1. Thi€t bi 1dm thodng tao ra cac bot khi nhd min

a. Cdu tao.

Khéng khi nén duge phin phéi qua cic 16 rdng cla ong, tim  hoac dia lam bing
sanh x0p, bol nhya x6p, cao su x3p,

Bot khi di ra khéi thidt bi ¢6 dudng kinh khodng tr 1 - 6 mm cudng dd khi wr 0,01
m*/s d&n 0,02 m¥/s trén 1 mét vubng bé mit rdng ciia thict bi. Vi du dia x5p ¢ dudng kinh
0,3 m, dién tich bé mat = 0,07 m’, cudng Ao khi tr 0 7 I/s d&n 1,4 I/s cho 1 dia. Cip 8ng
dai | m dudng kinh D100, dién tich b& mat 0,15 - 0,30 m*, luu twong khi 1,5 /s d&n 6 I/s cho
1 8ng v.v....

Cudng dd khi phdi ddm bdo 18n hon gid tri 18i thi€uw b3i vi dudi gid tri ndy khi phan
ph&i khdng déu rén oan bé mat thi€t by, can bin ¢6 (hé& chui vao cdc 16 réng lam ¢ trit,
va phdi nhd hon gid (ri 81 da vi wén gid i ndy bot khi thodt ra cé kich thirde (8n, ndr véi
nhau thanh diy lam gidm di¢n tich UEp xtic khi nude, vav ¢ ndi 1én lam giam thai gian luu
khi trong nudc, din dén liéu qui truydn oxy vao nuce boem.
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3 3
a)
,—— Plasanh x6p Bia bot nhiya xép
LS
N Sng din khi Bng dén khi
b)
Hinh 7-1. Thiét bi phan phéi bot khi nhé va min
a) Dang 6ng b) Dang dia
1. Ong x8p 3. Bu léng neo mit bich
2. Bicl dic bit 2 ddu 4. Ong 8iing cp gié dén
b. B& tri thiét bi trong bé.
HHHHHH
O O
—— = 72 a a=0.3 - 1.0m
~ N | HAHHHH | A
2 2 Tpinn
Z HHHHHHH '( L JULV
13 INRINRRRR
— —— cC
[Uy]
6.00 i 6.00 | -g-.
’IL : ’||' _— “I’ 6 f
a) b) c)

Hinh 7-2  a) B8 tri dan 6ng theo chidu doc bé  b) B4 trl dan éng theo chiéu ngang
c) Két cdu dan éng
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Loai 6ng phan phdi ghép lai thanh hinh xudng c4, dit cing sit &4y bé cang 5t dé cho
bot khi luu trong nudc 14u hon. Dan dng xuong cé cé thé dit doc theo 1 phia cia thanh bé
d€ tao ra dong chuyén ddng xo#n 8¢ theo tiét dién ngang clia bé. Ty 6 chiéu rong va chiéu
sau 1,5 :1 va ciing c6 thé dit theo 2 thanh doc cita bé, khi d6 ty s6 chiéu rong bé trén chiéu
sdu la 3:1.

- Dan &ng xudng ¢4 ciing c6 thé bs tri theo chiéu vudng géc vdi thanh.doc clia bé, ty
53 chiéu rong va chiéu siu khong han ch&, khodng cich gifa cdc dan xudng cd 14y bing 2
d&n 3 1an chiéu sau bé.

- Dia ¢6 mang x3p bd tri cdch déu nhau trén toan dién tich ddy bé.
c¢. Cdc nhan t6 dnh hudgng dén hé thong phdn phét bot khi nhé, min.

1. Chiéu siu ngap nudc : Thi nghiém cho thdy nang sudt hda tan cda oxy vao nudc ty
1& thuan véi chiéu sau ngap nudc :

OU =0u h (7-3)
2. Cdc chdt khéng hoa tan, ving bé mit, him lugng cin I6 1dng lam gidm cong suit
hda tan oxy, d6i véi bot nhd v min khi n8i 1én mit nudc, bot khi v3 ra khéng dii manh dé
lam khudy trdn hoan chinh 16p bé mit, va ndng 46 bin 2 g/l < Css <6 g/l hé s3 giim ning

sudt hoda tan oxy atir0,75- 0,51 . Khi xit Iy nudc thdi, ndng d6 bin hoat tinh C < 4 g/l,
hé s6 o thudng 2 0,7.

3. B& gidm dén mifc 181 thifu viéc téc, trit cla dia va dng phan phdi, khong khi phii
dugc loc sach bui trde khi vao mdy nén, dau ma3 cia mdy khdng dugc lin vao khong khi.

4. Ph3i dit cdc dng, dia wén cing mat phing (cling d6 sau) dé ddm bio phan phéi
déu khi. Khi thay th¢ mét vai dng, dia cii bing dng mdi, h¢ ¢6 t8n that khong déu din dén
viéc phin phdi khi khéng déu.

d. Cing sudt hoa tan oxy cia thiét bj phin phéi bot khi nhi va min Ou

[inh thco lugng oxy hoa tan (gram O; cho 1 m’ khong khi), dé ngap h = | m, k&t qud
thue nghi€ém cho trong bang 7-1.

Bang 7-1 : Cang sui't hoa tan oxy vao nude ciia thi€'t bi bot khi min

Picu kién Diéu kién tai tu Piéu kién trung binh

thi nghiém Ou=grOym’.m | OE=KgOyKW | Ou=grOym'm | OE= KgO,’ KW
Nudc sach 8 diéu 12 22 10 1,7
kién T =20 °C
Nudc thii a =07 8,5 1.5 7 1,2

Vi du tinh todn 3 : Ap dung sd @5 1am thodng kéo dai d&€ xit Iy nudc thdi biing bin
hoat tinh Q. = 150 m'h ; Quin = 80 m’/h. Qw = 100 m*h ; Quuay = 2400 ; BOD; = 150
mg/l; COD = 250 mg/l ; T8ng N = 60 mg/l.
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Tinh todn thi&t k&€ hé théng phin phdi khi dang bot nhé. min.
Gidi .
1. Tinh thé tich bé. dp dung céong 1hic 6-1)

S, .
V= S, tra bdng 6-1 chon cdc théng s6 -
x F
M
Q =2 400 m*/ngay: S, = 150 mg/l;
X =2 000 mg/l: F/M = 0,075:
2400 x 130 2400 m'. Thdi gian | 3 binh 24 gid
= - = . g vw nugce t a.
2000 x 0.075 m 1 glan nudc trung bin gl
2. Tinh lugng oxy cin thiét theo cong thite (6-15)
Q(s. -9) 4.57(N_ - N)
OC, = ———-7142P +-—"—="  kg/ng
1000f " 1000 B/ngay
Trong d6 :
Q=2400: S.= 150" S=20: N, =60; N =30

P.= Yy Q(S,-8).107 = 0.3 x 2400 x 130 x 10" = 86,4 kg/ngdy

f BOD, 0.6
- cop "
2 400 x (150 — 20) 4,57(60 - 30)
o =" - 1,42 86.5 - T = 7
1000 x 0.6 OO T 000 398 ke/ngay

Nhiét do avde thdi T =20 "C. Da mudi < 5000 mg/l
Cs=9.08 mg/l. Lwgng oxy canduy tri rong bé C =2 mg/l
Lugng Oxy thire t& can theo ¢ong thife (6-16)

Cs |

0OC =0C,. -~ e
Cy-C 10247
OC, = 398 9.08 510.5 kg/nga
¢ = 398K — — x - = an 24y,
9.08—2 " 1024 ginedy
5103

OCII!'Ill\g Pinh = “2—4_ = 21.2 kgo_\/h;

OC..... = 31.8 kgOy/h:
OC,am = 17 kgOv/h
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3. Tinh lugng khéng khi cdn :
Chon h¢ théng phin phdi bot khi nhd, tra bang 7-1:
Ou = 7 gr Oy/m’.m;

BE& siu 4.2 m, d6 siu ngip nude h =4m.

Cong suat hda tan cta thi€tbi: OU=Ouxh=7x4=28gr O,/m’.

Lugng khéng khi cin (hiét tinh theo cong thitc (6-17) ;

oC, = 5105
—_— xf — -

x=350 "~ 0,028

x 1,5 =27 348 m’/ngay

Qre = 1139 m™h 5 Qimax = 1710 m*/h ; Quin = 911 m/h.

4. S6'6ng phin phdi D100 dii Im tink theo cudng dj cho phép g ciia mbi ong .

Quae _ 1710m* / h
Qpe 21.6m'/ h
Q. _ 911m’/h
4, 108m’/h

quux =

=80 Ong.

Nomin = dng.

5. Kich thudgc bé Aerotunk va khodng cdch gifta cde dng.

Bé sau 4,5 m: 0,3 m du trit, nwdc sdu 4,2 m; h = 4m.

Dién tich mat bé : 2.400: 4,2 =571 m?.
J- 24 l-
4
Tu bé lang 1
— 1t 1 ¢ ¥ » 1 1 _1_ 1 1 I\D
T T ryrrri L R L Jr
| oo v o L R MO IR L DL L L L IO 6
———— *——ﬁ,
Sang bé lina 2 A
Ong cdp gi6

Khodng cdch giita cdc &ng trong hé phin phdi :

4 min

Ong phin phéi khi b3
trf doc theo thanh bé.

Chiéu réng mdt hanh

lang :
b=1,5h=1,5%4 = 6m.
Chiéu dai hanh lang :
571 :6=96m.

Trong b€ bd tri 4 hanh
lang, kich thudc b€ 24 x 24 m.

Dong chdy trong b€ la
ddng chiy déu. chiéu dai dan
&ng xuong c4 :

L=4x18=72m.



) N
Y/
- Cudng do théi gis - q = 2 oo 18D _ 1y 4 oty
2 400m
27348m’  27348m’ / ngay
Q(S, —S).107 ~ 384kg BOD; / ngay

VI11.2.2, Thi€t bi 1Am thoing tao ra cdc bot khi kich thudc trung binh

- Chitiéu gi6: a = = 71,2 m’ khi/1 kg BOD;

a. Cdutgo :

- Thi&t bi gdm c4c 8ng khean 16 D2 mm dén < Smm phia dudi ddy ng, 16 c6 thé
khoan thanh 1 hing hozc 2 hang. Khodng cdch tim 18 > 4 dudng kinh 6. M&i dng dai 0,8 m
d€n 1,0 m cac 8ng gin vdi nhau thinh dan &ng xuong c4. Khi lam viéc van 8¢ khi di trong
Sng V=10-15m/s,

Van t6c khi ra khéi 16 Viain = 5 m/s ; Vinay = 20 m/s. 6ng ¢6 thé dung &ng nhua PVC,
PE hay &ng thép khong ri.

b. Cdch ddt 6ng trong bé tuong ty nhu trudng hop 6ng bot khi bé.
¢. Cdc nhdn 18 dnh hudng dén hé thong.
- Chiéu siu ngap nudc cia 18 : ning suit hda 1an oxy vio nudc ty 1& thuin véi chién
sdu ngap nudc cida 16 phin phéi :
OU=0ux h, (7-3)

- Hé th8ng c6 tén that thiy luc rit nhd nén ddi héi phai dat cdc 16 trén cing mot mit
phing ngang d€ dAm bao phin phdi déu.

- Hé théng khdng bi tfc trit, khdng ddi héi trinh d6 quin 1y cao, do d6 dudc 4p dung
t6t cho cdc nha m4y nhd, 1& cong suat vira va nhd.

- Hé s6 gidm ning sudt hoa tan oxy o do dnh hudng cda can vA céc chat hoat ddng
bé mit nhd hon trudng hdp diing bot khi nhd vi c6 thé 18y a = 0.8.

d. Cong sudt hoa tun  oxy vio nudc ciia thiét bj bot khi trung binh tinh theo gram
oxy hda tan cho 1 m® khéng khi 8 d6 ngap h =1 m chon theo bang 7-2.

Bing 7-2: COng suft hdoa tan oxy vao nudc cia thi€t bi phan phdi bot khi

kich thugc trung binh
o Diéu kién t8i vy biéu kién trung binh
Diéu kién thi nghiém
gr O,/m*.m Kg O,/JKW gr Oy/m’.m KgO/KW
Nudc sach T = 20°C 7 1.4 6 11
Nu6c thii T=20°C;a=0,8 5,5 1,1 4,5 0.8

VIL.2.3. Thi€t bj 1Am thoing bot trung binh :ip Iyc thip (30 ngap cta 15 phan phai
h =0,8m)

Thi€t bi nay do Vién Thi€t k€ Thodt nuéc INDUSTRIKEMISKA A.B Thuy Dién
thi€t k& ¢4 tén goi 1a hé théng phan phéi INKA. Hé théhg 1am thodng INKA dung d€ hoa
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tan oxy cla khdng khi vao nudc thii gdin din Sng xudng c4 1am bing 6ng nhya hay dng
thép khong ri, ddy 8ng khoan 16 dudng kinh tif 2.5 mm d&n 4,5 mm dit ngip sdu trong nude
0.8 m. Dan dng chodn 1/2 chiéu rong bé, nita con lai dwgc ngin cdch bing vach chay doc,
mép dudi cdch diy b€ 0,8 m, mép trén cich mit nedc 0,8 m, nudc chuyén déng xoay quanh
tAm ngan, kéo cic bot khi xudng ddy siu bé, ting (hdi gian luu khi trong b€ va ting dién
tich u€p xdc gita khi va nudc nén cong suit hda tan oxy cao.

Muong dan gié \ Muang nudc —\

U - 1\ —r-UnH

/ i
[
(6 —0-——0] Oo—0—0 -
/ 3 ql ¢
£.50 = -

o»
Oox
3

«Q

z
X |\
>

80 |
4

V&ch ngan —
30 3o 30 3.00 30

Hinh 7-3. Dat hé thdng phan phéi khi INKA trong bé

Bing 7-3: Cong sudt hoa tan Oxy vao nude cia thidt hi INKA

R DPiéu kién 167 wu biéu kién trung binh
bicu kién -
Ou=gr OE=Kg Ou=gr
= = OE= KgO./KW
Oym'm O, /KW Oy/m'.m £
Nudc sach 20°C 9 1.8 8 1.5
Nudc thdi 20°C a = (0.8 7.5 1.5 6.5 1.2

[1.2.4. Thi€t bi IAm thodng bgt khi Idn

Trong hé thdng phan ph&i bot khi 1dn, 15 phdn phdi ¢6 dudng kinh 16n hon, "t 5 mm
dén 20 mm.

a. Cdu teo : ¢6 3 loai thiét bi phan phoi bot khi 16n.
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1. Khi thodt ra khdi 13 di tryc tiép vao nudc.

2. Khi ra khéi 16 din theo Sng ding kéo theo lugng nudc tudn hoan, cic 6ng dirng bé
tri cdch déu trén dién tich ddy bé.

3. Khi tho41 ra tf dan 6ng khoan 15 @it trong 1 dng ding, dng lam viéc nhu méL bom
Airlift tudn hoidn bot va nudc.

4. Ejector thu khi trdn vao nudc (Jet Aeralor).

Trén hinh 7-4-3 gidi thi¢u thi€t bi lam thodng ki€u Airlift do Vién VNHI -
VODGHEQ Céng hda Lién Bang Nga ché tao. Khéng khi nén dugc phan phSi qua dan dng
Khoan 156 D20 dat trong c6n loe 30° phia dudi 6ng ditng, van tdc khi qua 16 10 - 15 m/s 13
khoan trén dinh 6ng. Cudi mdi 8ng nhdnh ¢6 1 16 D20 & ddy dng dé thodt cin ling. Lugng
nudc bom 1&n tinh theo thi€t bi Airlift so b ¢é thé 13y 1 m® khi nang dudc |,1 m’ nudc.

Pudng kinh 8ng ding (m) tinh theo cong thic :
D = 0,00066 Q (m)
Q : luu lwgng khdng khi (m’/h).
Chiéu rong b& chon theo ty s8 giita dudng kinh Sng va chidu rong bé tiv 0,07 - 0,1.
Chiéu cao mép tran dinh 8ng cao hon muc nwdc trong bé 0,3 - 0,4 m.

D¢ ddn bot khi di trd lai vao nudc. Trén dinh &ng ding 1dp nén hudng dong tao vdi
thanh ditng cia dng 1 géc 60" vién mép ngoai cda nén két thic & dd sdu 0,05 - 0,1 m dudi
mvc¢ nudc. :

D€ tao ra chuyén ddng xoay quanh &ng lam ting kha nang hda tan khi. Trén bé mit
cda cOn hudng ddng gin cdc tim hudng dong chiéu cao 0,15 - 0,2 m mit cong 30 - 60° so
vdi dudng bédn kinh di qua tam cita nén.

h. Cach b trf :

- Céc thiél bj hinh 7-4-1; 7-4-2 b4 tri thco khodng cdch déu nhau trén toan dién
tich bé.

- Thiét bi Airlift c¢é thé dat doc thco dudng tim chia d6i chiéu rong bé. S& thit bi
trong bé bing bdi s6 clia chiéu dai chia cho chiéu réng,

- Thi&t bj Ejector dit theo chiéu doc bé, chiéu rong b€ va s8 thiét bi trong bé chon
theo lvu Iugng ciia thit bi sao cho téc dd nudc phun ra tSi thinh bé ddi dién
> 30 mm/s.

¢. Cdc nhan 16 dnh hudng.

Hé 6ng khong bi tdc nghén do cin ling dong, phii hp vdi trinh d6 quan ly thip. Heé
s6 gidm cong suat do biin 10 ling va cdc chit hoat tinh bé mat o = 0,8.

d. Cong suat hoa tan oxy ciiu thiét bi tao bot khi lon ( xem bang 7-4).
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Ong din khoan 18 325

L&

Gid d3 %
L8 20

1. Phan phai khi tryc tiép vao nudc
2. Phan phdi khi theo 8ng dung

6 L2 R .
¢o tuan hoan nudc
s\
\
4
i 3
2 w s |
M4t dung
et e e T
[ I
4 4 6
4, Bom chim lap ejector
3—- thu khi trén vao nudc
1. Bom chim
] 2. Ejector

B} ) th
Mat bling 3‘6ng u Khi

3. Lam thodng kiéu bam airlift

1.B€ 2.Cénloe 3.Dangdng khoan 15 $20
4. Ong diing 5. Non hudng dong
6. TAm hudng dong gin trén nén

Hinh 7-4. C4c thiét bj lam thoang bot khi 16n
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Bing 7-4: Cong sufit hoa tan cdia oxy vio nude ciia thi€t bj tao bot khi 1dn

Diéu kién 18i vu

Piéu kién trung binh

Diéu kién
Ou=grOym’m | OE=kgO/kW | Ou=grOym’m | OE=kgOy/kW
Phén phéi khi tryc ti€p vao nudc
Nudc sach 20 °C 6 1,2 5 0.9
Nu6c thdi 20°C o = 0,8 4,5 0.9 4 0,7
Phan phéi khi qua 6ng ditng, Airlift va Ejector
Nude sach 20°C 7.5 1,6 7 1,5
Nudc thdi 20°C o« = 0,8 6,5 1,3 5.5 1

VI1.3. THIET BI CO KHf LAM THOANG BE MAT

VIL3.1. Nguyén Iy hoat dyng va cdc y&u td 4nh hudng dén hiéu qui
1. Nguyén ly hoat ding

Céc thi€t bi cd khi 1am thodng bé mat khi chuyé€n ddng quay quanh truc dua nudc (it
chiéu sdu cia bé 12n bé mit, tao thanh cic mang mong va giot nhd Li€p xic v4i khong khi
roi roi xudng mat nudc trong bé, c4c bot khi dude hit xudng phia dudi b€ do chuyén dong
xoay tuin hodn clia nudc lam tang th3i gian v dién tich ti€p xiic gifa khi va nudc. Ngoai
chuyén dong tudn hoan theo chiéu ditng, nuéc trong bé con chuyén ddng xoay guanh truc
cBa thi€t bj theo chiéu ngang. Tdng hop céc chuyén déng 1am cho b mat ti&p xic giffa'khi
va nudc luda duge thay d6i v8i cudng 46 manh 1am ting hidu qua hda tan oxy Vvao nudc.

2. Cdc yéu 1 dnh hugng dén hi¢u qud hoa tan oxy OC (Kg O/h) la

a. Cong sudt “bom nuéc™ cla thiét bi hay cudng do tuin hoan nudc trong bé

aerotank.

b. Kich thudc hinh hoc cia bé aerotank.
c. DPudng kinh cia thi€t bi

d. Chiéu sdu ngip nuSc cia thi€t b h;

e. Van (8¢ ti€p tuyén cia thiét bi

OC ty 1& véi D?

OC ~ h[.

OC~V/"v3i2,5<V,<3.

f. Anh hudng cia cdc chdt hoat ddng bé mat v ham lugng cin wong d6i it, thuc t&
a dao d6ng tir 0,95 + 1.

VIL3.2. Cic loai thiét bi cd khi 1am thodng bé mit

Cac thi€t bi co khi 1am thodng bé mit ¢6 thé phin ra nhu sau :

I. Ru-16 gdm &ng truc chuyén dong quay dat theo phudng nim ngang. trén 6ng truc
gdn cdc t4m 14 bing thép nhu ring Iudc tao thanh hinh nhy ban chai wdn dat ngip trong

nudc tir 0,05 + 0,3 m,
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2. Tuabin dang hinh cdn chuyén ddng quay quanh truc ddng.
2.1. Tuabin hinh c6n cinh phing.
2.2. Tuabin dang dia cdnh phing.
2.3. Tuabin dang cdnh quat ciia bom ly tim.

Khi dp dung cic thi€t bi cd khi lam thodng bé mit, khéng phai trang bi may nén khi,
ong din kbi, van khda va cdc thi€l bi phdn phdi, khong c6 hién wgng tdc it hé théng phin
phdi, quin ly don gidn, chi ¢6 khd khan 1a dinh ky phai tra dAu m@ vao cdc & bi, cdc khép
chuyén déng.

VI1.3.3. Thi€'t bi lam thodng kiéu ruld

1. Cdu tao

C6 2 loai, loai ru}d kién 16ng chim va loai ruld kiéu tdm.

M,

Eg |

Chidu dai htu dung

foth

Hinh 7-5. Thiét bi lam thoang bé mat rulo kiéu 16ng
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a. Rulé ki€u long chim :

GAm 2 dia bing thép han vao 2 diu cia truc chuyén ddng nim ngang & trung tdm
dia. Vanh ngoai clia dia han 12 thanh hinh chi T song song véi truc chuyén déng & tdm dia.
Trén 12 thanh ch® T gfn c4c tim thép phing dii 15 cm, rdng 5 cm cdch nhau 5 cm, dudng
kinh ngoai 0,7 m chiéu dai ruld ¥ 3 4&€n 5 m (xem hinh 7-5).

) 480 ) 2.80
1 1 A
N
\%J" %Jl‘ §/— T&m hudng dong
N NG
N~ N~
§\ AN \
2| \
© \ 2
) A=40m
Tam hudng dong
—
a) b)
Rulo tdm phdng () 1.0m
[ 6m 4
1 i
£
™

c) d)

Hinh 7-6. Dat thit bi 1am thoang doc theo chiéu nudc chiy trong bé
1

b. Rulé kiéu tdm phdng :

Go6m truc chuyén dong, trén chu vi truc han cdc tim thép phing rong 5 cm cach nhauv
5 ¢cm tao thanh hinh ban trai tron dudng kinh 0,5 + | m dai tr 2,5 d&n 9 m.

2. Ldp da

Thi€t bi lam thodng kiéu ruld dugc 14p dat trong cdc b€ aerotank c6 ddng chdy déu :
chiéu dai gdp nhiéu lin chiéu rong.

a. Bdr sdt weong doc & mét phia cia bé -

Mit cdt ngang cia bé 1a hinh chit nhit hoic hinh bin nguyét. Thi€t bi quay tao ra
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chuyén déng xody 6¢ ciia nuwde vudng gic véi hudng dong chiy clia nudc trong bé tao ra
cudng dd khay rén manh. D& ép cdc bot khi di xudng ddy bé, trong bé dit cdc tAm hudng
ddong (xem hinh 7-6). Khi ding ruld ki€u tAm pbéng cé thé ting chiéu rong cla bé 1&n gip
d61 chi¢u sadu. Chiu sdu thudng han ch& § muic h <3,5m.

b. Ddrvuong ¢ic voi dong chdy :
4 £ K £ A

O cdc b€ aerotank ¢6 ¢du tao cic hanh lang mit cat hinh chu nhat, va cdc muong
6xy héa ¢6 mat cat ngang hinh thang, cdc thi€t bi lam thodng ruld ki¢u tAm phiang duge dit
vudng goc vdi chiu nudc chdy trong bé (xem hinh 7-7). D€ dim bdo trén déu nude trén
todn bd (i&t dién ngang va tao ra dong chdy doc hé dd 1dn 0,3 <V,,. <0,5m d¢ tudn hoin

nudc trong bé, chiéu sdu b& thudng bi han ché § mitc h < 3,5 m di vdi b€ ki€u hanh lang
ti€t dién chi¥ nhat va h <1,8 m d81 v8i mudng oxy héa 1ié1 dién hinh thang.

| D

a) BE aerotank kiéu hanh lang tiét dién chii nhat

—

Tuén hodn bun b) Mushg oxy héa

Bé& lang

Nudc thai

Hinh 7-7. D&t thiét bj lam thoang vudng géc vdéi chiéu nudc chay trong bé

3. Cdc yéu 16 dnh huidng dén cong sudt hou tun  oxy  cia thiér bi

a. Van 8¢ tiép tuyén cda rvld V,: gid tri (i wu 1,8 < V, < 3 ms.

b. D6 sdu ngdp nudc clia tim cinh 0,04 <h; < 0,3 n.

¢. Hinh dang va kich thude bé.

Ning sudt hda tan  oxy vao nudc co thé tinh theo cdng thite
OC =K. V. h (7-4)

K, . Hing s& phu thudc vao k&t cau cda thiél b va kich thude b&

B :Hé s6 mil.
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Dai v3i bé kidu hanh lang mat cft ngang hinh vudng 3 x 3 m ¢6 Hp tAm hudng dong,
thi€t bi ki€u rulé tAm phing dudng kinh 0,52 m.

K,=133;  B=26; 0,04 <h, <0.14 m
4. Cong sudt houa tan oxy cia thiét bj

Qua cdng tdc thyc nghiém véi nhiéu kiéu thi€l bj lam thodng trong nhiéu b& ¢6 hinh
ddng va kich thudc khdc nhau Gido sy H. S Popel Truong Pai hoc Delf Ha Lan da dua ra
cong thie thue nghiém d€ tinh c¢ong sudt hoa tan oxy vao nude cho 1 m dai ciia thiét bi.

a. Rul ki€u tAm phing dat rong bé (hinh 7-6b) dién tich mit cit ngang 6,5 m”. Rulé
dai 0.8 m rén | m dai cda bé, dudng kinh 0,5 m, n = 120 vong/phiit, 0,05 m <h, <0,2 m.

OC=-0.070+3,8h, grO,ms

OC=-0,25+13,6h, kgOs/mh (7-5)
b. Rul kiéu 16ng chim, dudsng kinh 0,7 m, n=75 vdng/phiit

OC=-0,61+9,1h gr Oy/m.s

OC=-22+328h; kgOy/mh (7-6)

¢. Ruld kiéu tdm phing, dudng kinh Im, n=72 vdng/phiit, bé sdu 2,5 + 3 m 4o sdu
ngdp nudc 0,1 m< h, <0,2 m.

OC=-0,11+117h  grOym.s
OC=-04+42,0h, kg O,/m.h (7-7)
0,2m<h <0,3m

Coéng sult tiéu thu dién trung binh 0,55 mg O4/] hay 2 kg O,/ kWh,

Vi du : Cong suit hoda tan oxy vio nudc can thi€t d& xir 1y nudc 1hai tinh theo cong
thitc (6-16) 12 50 gr O,/s . Dung tich bé 1000 m’.

N&u chon thiét bi lam thodng ruld tim phing dudng kinh 1m dd siu ngap nudc 0.2 m,
n =72 v/phit. H3i can bao nhiéu cdi va cdch bd i thi€t bi 1Am thoang trong bé ?

Gidi :
Ap dung céng thae (7-7) dé (inh l(;llg chiéu dai rulé.
OC=1[-0,11+11.7h L, erQ.fs . Tacod:

50grOy/s =[-011+11,7x0,2]1L, =(2,23 gr Oy/m dai. s) L,
S0

Li=—=225m
2,23

Chon 6 ruld 1Am phing, chiéul dai hitu dung ctia 1 c4i 3,8 m.

Pit trong hanh lang ¢6 chiCurdéng: b=1+ 1 =38+1=48m.
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Bé ciu tao 2 hanh lang chiéu rong bé :
B=2b+02=98m

Chidusiubé: H=35m,

Chidudaibé: 1L =1000:9,8=29,1 mldy tron 30 m.

- Céach b tri thi€t bi lam (hodng trong bé& (xem hinh 7-7a)

VIL3.4. Thiét bj lAm thodng b& mit ki€u tuabin

Thi&t bi I{p dat trén bé mat bé va chuyén déng quay quanh truc ding. Khi lam viéc
thi€t bi tao ra dong wan hoan theo chidu diing do tuabin bom nudc (i chiéu siu cia bé 1én
b& miat vi tao ra chuyén ddng xoay ngang cia nudc trong bé theo chiéu quay cia tuabin.
Thiét bi lam thodng bé mat kicu tuabin I{p dat § tdm cia bé& c6 mat bing hinh vudng hay
hinh trdn ho#c trong cdcbé cd mit bing hinh chif nhat chiéu dai 12 bdi 8 nguyén ciia chidu
rong thi ¢ tAm mdi hinh vudng c6 canh biing chién rong bé dat 1 wabin.

Lagi dung chuyén ddng xoay ngang cliia nudc do turbin tao ra, thi€t bi lam thodng

turbin cdn dugc dit trong cdc b€ ¢6 cdu tao hanh lang theo kiéu mudng oxy héa (xem
hinh 7-8)

__t
&=

Hinh 7-8. Muodng oxy hda cdng suit 18n vai thiét bi lam thoang tuabin

Cong suat hda tan oxy cla thi&t bi phu thudc vio ;

- Kich thu8c tuabin, thudng ¢6 dudng kinh tit 0,4 + 4,5 m.

- Kiéu tuabin.,

- Hinh d4ng va kich thudc bé.

1. Tuabin dang dia cinh phdng

Tuabin dang dia cdnh phiang gém 1 dia kim loai, phia dudi han cic c4dnh quat (Am
phing theo chiéu bén kinh cda dra (hinh 7-9). Khi chuyén déng quay quanh truc ditng, cinh
quat dua nirde (U tAm ra chu vi, § gita dia tao thanh chin khéng hit nyde tir dudi 12n.

Cidch lip dat (xem hinh 7-9b),
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a)

b)

1. Tryc quay

2.Cénloe

3. Ong én dinh dang

4, Canh quat tdm phing

1. Tuabin dia
2. Bé l&ng

3. Gng din bun tun hoan

4. Gng diin én dinh dang

Hinh 7-9. So dd cdu tao va l&p d4t tuabin lam thoang dang dia

Duéi sy chi dao cia Vién si La Kovlev Khoa cz‘fp thoidt nudc Trudng Pai hoc Mixi

Moscow di ché tao va dua ra thi trudng tuabin loai dia cd 8¢ tinh ky thuat sau :

Bang 7-5 : D¢ tinh k§ thuft cin tuabin dang dia cinh phing

Budng Vdng quay 86 | Kich thuiic cinh quat (cm) | Céng | Céng suit hda
kinh . dnh R : .| sudt hitu
{n Vong/ | Vin dc tiép can ChiCu cao Chidu dai sua'( h lan o\xy (l.(g
tuabin dia hit tuy&n (ms) quat h (cm) | (cm) tch O,/ngay.dém)
(m) P yen im? (KW)
0.5 133 3.50 6 14 17 1,2 80
0.7 95 3.50 8 14 20 2,4 170
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budng Vong quay Sé Kich thuSc cdinh quat (em) Cf’)ﬂg Co6ng sudt hda
tual;ii[;hdia V(‘)n‘g/ Vén“tc‘fc tiép ::;l: Chiéu cao | Chiéu dai suzii::: m Oljggc;xy}f(;zi)
(m) phut tuyén (m/s) h (cm) 1 (cm) (KW)
1.0 67 3,50 12 13 21 34 230
1.5 48 3,75 16 14 25 7.5 550
2.0 38 3.95 18 15 30 1,8 800
2.5 22 4,25 18 18 37 18,1 1250
3.0 27 4,50 24 17 35 26,5 1860
3.5 24 4,60 24 18 40 38,5 2600
4,0 22 4.76 24 20 47 52,5 3500
4,5 21 4,95 24 22 52 75,0 4900

2. Tuabin hinh nén ngugce canh phang

Tuabin gém 15i hinh n6n ngudgc, bén ngodi han cdnh phing hinh chi nhat iy 1im
chép nén d€n ddy nén, phin ngoai chu vi ddy uén, cinh ¢6 i€t dién chir nhat nim ngang
(hinh 7-10).

Kich thude do bAng cm

228.8 5

L " \ \

y 1§.3 )
, 51.6

d
14.7

hY

Nhin ti¥ day 1&n Mat bén

Hinh 7-10. Tuabin hinh nén ngugc canh phing

P06 ngdp nwdc tinh tr mét phdng trén cia ddy non so vdi mue nudce trong bé dao ddng
trong khodng + 50 mm dén - 100 mm,
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Pudng kinh tuabin ché tao tir 0.4 + 3,6 m, céng sudt hoda tan oxy ur 1 = 180 kg Ox/h.
Thiét bi dat trong b& hinh vubng chidu rdng gip 2 d€n 4 lan chiu siu, chiéu sdu bé 16n
nhat 5 m.

3. Tuabin hinh non nguge canh cong

| |
f_|ﬁ H_\
Mé to va hop sd | | M6 ta va hép s8

em Gmm

= b= =
—[_\ f ] N ]
Piéu chinh d6 cao Xa 48 Xa 438

Piéu chinh d6 ngap

: D6 ngap 1 D6 ngap
l-. MEQ‘”“ I Myc ﬂc
SN INNEW)ID)
, \l ! I/
a) Céanh hg b) Cénh kin

Hinh 7-11. Tuabin hinh nén ngugc canh cong

Tuabin gém 15i hinh nén ngude bén ngoai han cinh cong hudng (it tAim nén d¢n ddy
(hinh 7-11a) 1a tuabin cdnh hd. Tuabincdnh kin (hinh 7-11b) phén dudi ciia canh dige 1dng
vao cén thép hinh n6n cut d€ ting cudng luu lrgng twAn hoan tir ddy b&. Pic tinh k§ thuat
va cbng suit cia thi€t bi chon theo Catalo céa nha sin xual.

4. Tuubin dang éng phun

Tuabin dang 6ng phun gdm &ng din dwdng kinh (d), chiéu cao (h) gin vdi tryc quay
thang ditng. Trén Sng din han cdc 8ng phun nude ¢6 db dée nghiéng 15" hudng (ir tim ra
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chu vi. Dudi ddy cdc &ng phun nudc hian cdc tim thép phing hinh tam gidc (hinh 7-12).
Tuabin d4t ngdp trong nudc dén mép dudi cia §ng phun.

Tuabin dang &ng thudng cé dudng kinh D, tit 1 m d€n 3,6 m cong suit hda tan oxy

vio nudc (Y 6 d&n 250 kg Oy/h.

D, wx

Kich thudc bé t5i wu theo ty 1@ Chidu rong : Chidu siu : DPudog kinh agoai;
3:1:0,6dén4:1:0,67.

Vin 8¢ 1€p tuy&n cia diu 8ng phun v, tir 3,5 d&n 5§ mis.

| O

| ' 9 )

Hinh 7-12. Tuabin dang ng phun

Bang 7-6 : Cong sufit hda tan  oxy va kich thwde bé khiip dnng
thi€'t bj lam thodng h& mit teabin éng phun

Kich thudc wrbin (mm) Céng suit | ) Kich thude bé
D, D h Ong phun hda tan Rong Siu Thé tich
S3 Pudng | oxy OC (m) (m) m')
lugng | kinh (a) | (gr O./s)

1000 350 500 6 133.0 1,9 5 + 6.2 b5 5 20 375+ 765
1150 400 550 6 139.7 26 58 + 7.1 1.5 + 22 50.0 + 1100
1350 470 650 6 1590 49 68 = 84 1.6 = 2.6 730 + 1850
1600 500 800 8 139,7 72 R0 + 10,0 19+ 30 1220 = 3000
1900 620 950 8 159,0 12,0 95 + 11.8 22+ 36 [98,0 + 500,0
2350 770 1100 3 1937 19,4 11,3 + 14 25 + 4.2 320,0 - 8250
2650 900 1300 3 216.0 15,0 13,3 + 164 10 + 48 5300 = 1290.0
3100 1000 1500 10 2160 49.0 15.5 + 19.2 35+ 50 840,0 = 1930.0
3600 1200 18(¢; 10 219.1 70.0 IR + 22§ 4.0 + .2 12950 + 26000
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5. Tuabinvén téc lon dit trén phao néi

Tuabin gdm cinh bom cé 8¢ do quay 1dn gdn véi truc quay thing ddng cia dong co,
phia dudi ¢6 1 doan &ng hit. Toan bd thiét bi dit trén phao ndi hinh (rdn lam bing thép
khong ri hodc bing composit ¢6 sgi thiy tinh tang cudng. Khi lam viéc bom hat nude w
dudi bé, diy doc theo truc ¢6 tAm hwdng ddng hinh xodn ¢ m wng nudc ra xung quanh
(hinh 7-13). Dudng kinh phao tir 1 + 3,5 m. Céng suit hda tan oxy (it 7 +9 kg Oy/h. Thict
bi dat rong b€ ¢4 chiéu sau ur 3,5 + 4,5 m phy thudc vao kich thude nabin(xem bang 7-7)

e — e

Hinh 7-13. Tuabin t6c dd idn dit trén phao

Bing 7-7: Cng sufit hda tan oxy cuaa tuabin phao

Pudng kinh Cdng suilt SG vong quay ‘ Cong sudt hoa Hiéu sufl dién
phao (KW) (vong /phuy | A" OXY OF = mg O/W
(m) OC = gr Oyfs
1.68 45 1200 1,9 0,44
1.08 (7.0 1200 7.2 0.42
3.32 40,0 200 17.2 0,43

6. Cdc yéu t6"dnh huong dén cong sudt hoa tan oxy cita thiét bi lam thodng bé mdt

C4c thi€t bi 1am thoing bé mat khi hoat déng tao ra hai qud trinh d€ hoda tan oxy
vao nudc.

Qua4 trinh thit nha't : bom nudc ti chiéu siu clia b€ 1én bé mat, tao ra mang méng va
giot nhé Gép xtic véi khong khi,
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Qud trinh thit hai : hit cdc bot khi trén bé mat xudng siu va tudn hoan 1ai nudc.

Thi€t bi dit & cdc b& ¢6 kich thudc han dinh s& x4y ra cd 2 qué trinh nay; khi thiét bi
a3t trong hd qué 18n, qua trinh thir 2 1A rdt nhoé khéng ddng k€.

Cong suit hda tan  oxy cda cdc thi€t bi lam thodng bé mit ki€u tuabin truc ding
nhu di néu cé thé biéu dién bing phudng trinh sau :

OC =K. (1 + K, h) D*v* (gr Oy/s) (7-8)
Trong d6 :
K.: Hé s& phu thudce vio kich thude bé va ciu tao clia tuabin, thudng dao dong
0,014 + 0,028 d6i vdi cde bE ¢6 kich thitde han dinh.

k,: Hing sd tinh d&€n chidu sdu ngdp nudc clia tuabin thudng tir 1,9 dén 3,3.

D: Dudng kinh cia tuabin (m).

v: Vindc ti€p tuyén cda mép ngoai canh tuabin (m/s)

h,: D6 ngip nudc cia tuabin(m)

VIL3.5. Nang higng cAn thi€t 48 khusy trén

Cdc thiét bi lam thodng dit trong bé acrotank khéng nhitng phii ddm bao wan hoin
nirdc d€ hoa tan déu va dd lugng  oxy~ cin thi€t cho qud trinh 1am sach nudc thdi ma con

phai cadp ning hrdn;: dii dé khudy tron nuée cho biin hoat tinh phan tin déu trong nudc va
khong bi ling xudng d4y.

- Trong cdc bé& lam thodng bang suc khi phai thuc hién ding 2 diéu kién dé dim bido
khudy trdn & :

+ Diéu kién thf nhat : Chon kich thuwde bé va bd tri thi&t bi trong bé phai hgp ly dé
tao ra dong chuy&n dong xoay tudn hoan trong toan bd thé tich bé.

+ PiCu kién thi 2 : Cudng d6 thdi khi dbi vdi din 6ng xuong cd bd tri doc hodc ngang
b¢ phdi 16n han hodc bing 1800 m*/h khi cho 1000 m® nudc hay 1,8 m*/h khi/l m3 nudc. Bai

v8i dia phan phdi hodc 6ng diing dit déu theo dién tich b€ cudng do (61 thi€u 1 m*/h khong
khi/l m® thé tich bé.

- Khi 1am thodng bing thiét bi ¢d khi lam thodng bé miit (tuabin) dit § trung tim mot
6 vudng cia bé.

Ning lugng cdn 1hi€l d& khuay trdn kiém tra theo bing 7-8.

- Khi }am thodng bing thict bi quay truc ngang kifu ruld dat trong cdc muong oxy
hda, vin (6¢ nude chdy tudn hoin trong muong phai (i 0,25 m/s dén 0,3 m/s.

- Viéc truyén nang lugng déu vio nudc d€ dam bio khudy réon déu phdi dude dac
bigt chd y khi thi€t k& cdc hé lam sach hidu khi.
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Bang 7-8 : Niing lugng cin thi€t € khudy trén nudc kbi dit thi€t bi
lam thoing bé mit ki€u tuabin

Cong suit tuabin Kich thuge bé

(KW) Chicéu cao (m) Chiéu rong (m)
7,5 3+ 37 9.0 = 12,0
15 37 + 4,2 10,5 = 152
22,8 4 = 46 120 = 18,0
30 4 + 572 13,7 + 20,0
37.5 42 + 55 14,0 = 22.0
35 5+ 6,0 175 =+ 28.0
75 5+6,2 18,0 + 27.0

VIL3.6. 1.iya chon kich thude hinh hoc clia b€ aerotank

B¢ acrotank thugng lam bing BTCT, mit bing 1A hinh chit nhit. bén trong ¢ thé xay
wong ngan d¢ chia thinh cic ngaa kiéu hanh lang cho nudc chuyén dong déu.

- Khi nha m4dy xtt Iy nudc thii cé cong suit 1dn hon 1000 m*/ngdy nén xay dung 2 bé
dé dé dang cho qudn 1y,

- Khi ding hé th&ng thdi khi, chidu siu bé 13y tr 4 = 7.0 m d& 1ang cudng khi nang
hoa tan cia khi, Chiéu cao du trit trén mat nudc cia thanh bé tir 0.3 = 0,5 m.

- Khi diing hé thdng phan phai khi kiéu xuong ¢4 dat doc thanh bé, d€ ddm bdo tao ra
dong xoay tudn hoin doc b& ty s& gita chidu rong : chiéu sdu la 1,5 : 1. N&u bé ¢6 kich
thudce 16n thi xay twSng ngan trong b€ tao ra cic hanh lang ¢6 dong chdy déu theo dudng
zic-zic. Ty s6 chiéu dai teén chiéu rdng clia hanh lang chon khdng nhé hon 5 : 1.

- Khi diing hé th&ng phan phdi khi dit ngang vudng géc vdi chiéu dai bé hay hé
thdng phan phéi déu theo dién tich b thi khéng can ¢6 hanh lang nhung phai ddc biét cha y
dén cudng d6 khudy tron tai cdc géc bE d€ tranh bun ling.

- Khi diing thi€t bi c¢d khi lam thodng bé mit, t6t nha't [a 1 bé 1 1hi&t bi dit tai tim bé
(aerotank khudy 1rén hoan chinh).

- Khi dit nhiéu hi€t bi trong mot b€, chon 1y s& chidu dat wrén chiéu rong bing sd
thi€t bi dit trong bé va dit tai tim mbi 6 vudng. Kich thude b€ chon theo bang (7-8). Chiéu
cao dy trit ctia thanh bé trén mit nudce 18y tr 0,8 + 1,2 m.

- Trong bé phéi ¢d van thio khd va hé x4 bitn. Khi nha mdy c¢6 nhiéu bé hoat déng,
phéi cé thi€t bi chia déu nudce vao cic bé va phdi ¢6 van cich ly tirng bé.

- Trong qué trinh hoat dong, trén bé mat bé aerotank thudng c¢6 vdng bot, nhirng ving
bot nay ngin cdn nude Up xic v6i khdng khi, do d6 cAn phii thiét k& hé thng vdi phun
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nudc trén mit bé dé€ lam tan bot ndi trong bé. Din 8ng phun nudc dat & phia thanh bé ¢6
gi6 thdi ddn bot lai.

- Trong quéan 1y n&u phat hién 3 bé ling dgt 2 c6 hién wgng tirng ddm can ndi 1€n,
phai ki€m tra c4c chi tiéu 1am viéc cia bé aerotank, bdi vi cin ndi 1&én 12 do vi khuin dang
soi 16ng filamentous, c6 ty trong bing ty trong cliia nuwdc, phat trién manh, k&l thanh ddm
thu cic bot khi vd ndi 1&n mat. PE gidm dén 6i thiu lugng vi khudn dang sdi long
filamentous c6 thé 4p dung cdc bién ph4p sau :

1. Kiém tra cudng d6 lam thodng d€ thay d3i lugng oxy hda tan trong bé.
2. Cho clo vao ddng tudn hoan véi liéu lwgng thich hgp.

3. Thay ddi diém dua nudc thii vao b€ aerotank dé thay d8i ty s& F/M.

4

B& sung chit dinh dudng N, P vi v&t cdc kim loai cin thi€l cho vi khudn chinh
phat trién.
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