Bai giang : XU LY NUOC CAP

a. Bé téi véi: Xay gach hodc bé tong cdt thép co dung tich du luong voi
dung cho tram 30 - 45 ngay, vdi luong nudce 3 + 3,5 m’ cho 1 tAn véi cuc.

Bé chia thanh nhiéu ngan dé luan phién toi va thau rira.

b. Bé pha véi siva:

Vi sita & dang khuéch tan khong bén. Céc hat voi nho co thé ling xudng trong
mdi trudng khuéch tan. Do d6 phai duoc khudy tron dé cac hat voi khong lang xudng.
C6 thé dung mot trong cac bién phap sau dé khuay tron.

+ Khudy trén bang bom tuan hoan

+ Khudy tron bang khi nén Wy, = 8-101/m’

+ Khudy tron bang may khudy véi sé vong quay khong nho hon 40
vong/phut.

On.L,
10.000.5,.y

Q=m’/h L,: g/m’; b, =5%; » =1 tan/m’.

(m’)

Dung tich bé pha voi sita: w, =

2.3.2.4. Pinh lwgng dung dich héa chit vao nuéc.
1. Thiét bi dinh lwong khéng déi
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Hinh 2-7: Thiét bi dinh lwong khéng doi.
1. Thung dung dich pheén cong tac

2. Phao, 6ng gén mang dinh luong

3. Ong mém

4. Phéu thu nhan phén dan t6i bé tron
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Khi mirc dung dich trong thing thay ddi vi tri cia phao s& thay doi song

khoang cach tir mirc dung dich dén tim dng trén phao c6 gin mang dinh luong

khéng dbi. Vi vay luong dung dich thu dugc ludn khong dbi.

Luu lugng dung dich xac dinh theo cong thuec:

qu =0,62.0,/2gAH

0,62 : Hé s6 luu lugng

: Dién tich 16 thu trén mang dinh lugng; m’

2. Thiét bi dinh lwong thay doi 1y 1¢ véi lwu lwong nuwde xir 1y,

Khi Iuu lugng tinh toan thay doi thay doi, mirc nudc trong thing A thay doi
dan dén vi tri 5ng mém thay d6i, AH thay dbi va luu luong dung dich cho

vao s& thay doi theo cong thirc sau:.

Ga =0,62.0\2gAH
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Hinh 2-8: Thiét bi dinh lwong thay doi ty 1é véi lweu lwong mieée xir 1y,
1- Phao ndi; 2- Day; 3- Déi trong; 4- Ong mém; 5- Ejecter

3. Bom dinh luong:

Van tu dong

A\V4

3

Dén bé tron

%

U
o

<5 ,
D hoa chat

A. Thung nudc xir ly ’
B. Thung dung dich hoa chat cong tac

Thuong dung bom pittong, bom mang, bom rudt ga.

Bom pitong, bom méang dung dé dinh lwong dung dich phén va bio hoa.
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Bom rudt ga dé dinh lrong dung dich voi sita ddm déc hoac voi toi.

4. Dinh lwong dung dich voi siia.

v

IS

TAm chén dinh lugng

Té1 bé chira voi stra 1R A
Td1 bé tron

Dung dich voi stra vao

Hinh 2.9: Thiét bi dinh lwong voi sita

AH khéng d6i do d6 luu luong dung dich véi sira cho vao 1 1 hing sd(quq
= const). Khi can thay d6i luu lugng dung dich voi sita thi phai thay d6i vi tri cta
man chin hodc thay ddi kich ¢ cua tAm chén dinh lugng.

2.3.3. Cong trinh tron:

Muc tiéu ciia qua trinh tron 1a dua cac phén tir hoa chit vao trang thai phan
tan déu trong moi trudong nude trude khi phan tng keo tu xay ra, dong thoi tao
diéu kién tiép xtic tot nhat gitra chiing voi cac thanh phan tham gia phan tng.

Hiéu qua cta qua trinh tron phu thudc vao cudng do va thoi gian khudy
tron.

Thoi gian khudy trén hiéu qua dugc tinh cho dén lic hoa chat di phan tan
déu vao nudc va dii dé hinh thanh cac nhan keo ty nhung khong qua lau lam anh
huong dén cac phan tng tiép theo. Trong thyc té thoi gian hoa tron hidu qua tir 3
gidy dén 2 phut.

Qua trinh tron dugc thuc hién béng cac cong trinh tron, theo nguyén tic cau
tao va van hanh duoc chia ra:

* Tron thay luc: vé ban chit 1a dung céc vat can dé tao ra su x40 tron trong
dong chay cua hdn hop nuée va héa chat. Tron thiy luc c6 thé thuc hién trong:
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- Ong day cua tram bom nudc thd

- Bé tron c6 vach ngan

- Bé tron dung

* Tron co khi: dung ning lugng ctia canh khudy dé tao ra dong chay roi.

2.3.3.1. Tron thay luc.

1. Khudy tron bang mdy bom: & tram xir 1y c¢6 cong suat nho co thé cho
dung dich hoa chat vao dau 6ng day cuia bom néu chi¢u dai ong dan tr bom dén
cong trinh xir 1y nho hon 200m, téc d6 nudc trong dng din v khéng nho hon
1,2m/s dé c6 thé x6i va tai cin ling bam vao dudng 6ng trong thdi gian bom
ngung hoat dong.

2. Thiét bj trén trong éng din

Thuong duogc sir dung nhu khau tron so bd khi can cho 2 hay nhiéu loai hoa
chat dong thoi cho vao nudc. Bién phdp don gian nhat 1a sau diém cho hoa chat,
thay 1 doan 6ng ngudn dén bé tron chinh bang 1 doan 6ng c6 dudng kinh d bé
hon v&i Ve = 1,2 = 1,5m/s, chiéu dai doan 6ng tron tinh theo ton that ap luc
bﬁng 0,3 + 0,4m.

Néu 6ng nudc ngudn khong du chiéu dai can thiét phai dung thiét bi tron
vanh chin thay cho doan 6ng trén. Vanh chén tao ra dong chay réi loan trong
6ng, duong kinh 16 vanh chén chon véi tén that cuc bd 0,3 + 0,4m.

Hinh 2-10: Thiét bi tron vanh chain

1. Ong dén nuéc 3

2. Vanh chin \H

3. Ong dan dung dich U

3. Bé trgn vdch ngin (bé tron ngang).

Bé gdm 1 doan muong bé tong cdt thép cd cac vach tron chan ngang.

S6 luong vach ngan thuong iy 1a 3. Dé tao nén su xao tron dong chay trén
cac vach ngin c6 thé khoét cac hang cira sole hodc cac hang 16 cho nuéc di qua.

- Tiét dién ctra hodc 13 tinh véi van tde nuée di qua la Vi3 = Im/s.

- Pudng kinh 16: djg = (20 = 40)mm

- Téng dién tich 16 trén dién tich vach ngan: Zf’” =0,3+0,35

vachngan

Nguyén Lan Phuong 32



Bai giang : XU LY NUOC CAP

- Mép cuia hang 16 trén cling ngap sau trong nude tir (10-15)cn

40

- S lwong 16 trén 1 vach ngan: n = 5
zvd

Trong do:

+ Q: luu lugng nudce qua bé tron (m’/s)
+v: van téc nude qua 16 (m/s)

+ d: duong kinh 156 (m)

Tam
£ ngan
Tam duc 13
ngan
duc 10
¥ 0000
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ngubn — —1O i i | — phan (ng

Hinh 2-11: Bé trén vach ngan duc 16

- Ton thét ap luc qua mdi vach ngan: h = (0,10 =+ 0,15)m.

- Tong ton that ap luc trong bé: >h = (0,30 - 0,45)m

- Kich thudc ctia bé tinh theo van téc nudc chay ¢ phan muong cudi bé: V.,
=0,6 + 0,7m/s va van tdc & phan dau bé khong nho hon 0,3m/s (v4 < 0,3m/s).

- Khoang céch giita cac vach ngin lay khong bé hon chiéu rong bé tron.

* Ap dung: Tron nudc voi dung dich hoa chét chua it can nhu pheén, x0 da.
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Thoi gian tron tr 1 + 2 phut.

4. Bé tron dirng:

Ap dung trong cac nha may nudc ¢ xir 1y bang voi sita. V6i chidu nude
chay tur dudi 1én, cac hat voi s€ dugce gilr ¢ trang thai lo ling va hoa tan dan.

CAu tao bé tron dimg gém 2 phan, phan than trén c6 tiét dién vudng hodc
tron, phan day c6 dang hinh c6n v6i goc hop thanh giira cac tuong nghiéng trong
khoang 30 - 40°.

Kich thudc bé tron, dugce tinh véi chi tiéu sau:

- Dién tich mat béng cta bé: F, < 15m’

- Van tdc nudc dang ¢ phan than trén: V, = 25-28mm/s

- Chiéu cao bé tinh theo thoi gian hoa tron:

+ Pha tron v6i phen t=1,5 - 2 phut

+ Pha tron v6i voi t = 3 phut

- Kich thuéc méang thu tinh theo van tbc nudc chay trong mang V,, =
0,6m/s. Ngoai ra con c¢6 thé s dung gian 6ng khoan 16 thu nuéc thay cho méng
vong hodc thu nude bang phéu.

a
e
= i
IR
< — Sang bé phan tng
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30-40°
—

Phén>p p< Voi

—

Nuéc nguobn — |:|y

Hinh 2-12: Bé tron dimg
* Xac dinh kich thudc bé:
, 2 Q.l‘ 3
- Dung tich bé: =—— (m
g Wy 60N (m”)
Trong do:
+ Q: cong sudt tram xt Iy (m’/s)
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+ t: thoi gian nude luu trong bé (phit)

+N: 56 bé (N> 2)

- Xéc dinh chiéu cao h: A, = a—;b.cotg.% (m)
Trong do:

+ a: Kich thudc phan dudi day bé (m)

a=\JF, (m)

+ b: Kich thudc phan trén bé (m)

b=\[F, (m)

+ 5= )
V2
+ F=2 ()

Y

- Xéc dinh chiéu cao h, (m)

hy =~ (m)
2

3
W, =w,—w, (m’)

W= h(F 4 F R E)

L5. Uu nhwoc diém ciia phwong phdp tron thiiy luc:

*Uu:

- CAu tao cong trinh don gian, khong can may moc va thiét bi phirc tap.

- Gia thanh quan 1y thp

* Nhuoc:

- Khéng diéu chinh duoc cuong do khudy tron khi can thiét.

- Do ton thét ap lyc 16n nén cong trinh xdy dung phai cao. Trudng hop ap
luc ngudn nude con du (ngudn nude trén cao tw chay hodc ap lyc bom nudc
nguén con du) nén chon bé tron thuy luc.

2.3.3.2 Bé tron co khi:

Tron co khi 14 ding nang luong cia canh khudy dé tao ra dong chay rdi.
Viéc khuéy tron dugc tién hanh trong bé tron hinh vuong hodc hinh tron voi ty 1€
giita chiéu cao va chiéu rong 1a 2:1.

Nguyén tic: Nudc va hoa chét di vao phia day bé, sau khi hoa tron déu s&
thu dung dich trén mat bé dé dua sang bé phan tng.

Cénh khudy c6 thé 1a canh tudc bin hodc cach phing gan trén truc quay.
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D?phén
| Muong tran nudce
14D 7N sangbé phan tmg
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Hinh 2-13: Bé tron co khi
Téc d6 quay cua truc chon theo kiéu canh khudy va kich thuéc canh khudy.
- Canh khudy kiéu tudc bin c6 téc do quay trén tryc 1a 500 - 1500
vong/phut.
- Canh khudy phang: n = 50 - 500 vong/phut.
Thoi gian khudy tron 30 - 60s.
Céch khudy 1am bang hop kim hoic thép khong ri. B phan truyén dong dat
trén mat bé, truc quay dat theo phuong thang dung.
Ning luong can thiét dé cho canh khudy chuyén dong trong nudce tinh theo
cong thic:
N=51.Cofv’ (W)
Trong do:
+ Cg4: Hé sb strc can cua nuée phu thudc vao ty ) gitra chiéu dai va chiéu
rong cua canh khuay.
Bdng 2-2:Bang xac dinh C,
1/b 5 20 >20

Cq 1,2 1,5 1,9

+ f: Dién tich hitu ich cta ban cach khudy, tinh theo tiét dién vuong goc voi
chiéu chuyén dong cua canh khuay (m?).
+ v: van toc chuyén dong tuwong doi cia canh khuay so vdi nudc.

2x.n

v=0,75 (m/s)

Trong do:
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R: ban kinh vanh ngoai ctia canh khudy (m)

n: tbc do quay cua truc canh khudy (vong/phut)

Nang luong ti€u hao cho viéc khqu tron phu thudc vao tiét dién ban canh
khuay va toc do chuyén dong cuia canh khudy. Nhu vay bang cach diéu chinh toc
do quay trén tryc s€ di€u chinh dugc nang lugng ti€u hao va cuong do khuay
tron.

* Uu nhuoc diém cua tron co khi:

-Uu:

+ Thoi gian khudy tron nho (t = 30 + 60 gidy) nén dung tich bé nho.

+ Piéu chinh duoc cuong d6 khudy tron theo yéu cau.

- Nhuoc:

+ Thiét bi phtc tap, yéu cau c6 trinh d6 quan 1y cao

+ Tén dién ning, thuong khoang 0,8 + 1,5kW/h/1000m’ nudc.

Ap dung: cho cic nha may nuédc cé mirc do co gidi hoa cao, thuong 1a nha
may c6 cong suat vira va lon.

2.3.3.3. Yéu ciu chung vé céu tao:

Bé tron thuong duoc xay dung thanh 1 hodc nhiéu ngan, tiy theo cong suit
xur ly va qui trinh cong ngh¢ cua nha may nudc. Khong can xay dung bé hodc
ngan du phong nhung phai c6 bién phap dé phong su ¢6. Khi bé chi c6 1 ngan,
phai c6 ong hodc muong dan nudc vong qua bé sang khau xur 1y tiép theo dé day
chuyén xur Iy khong bi gian doan né€u bé tron ngirng lam viéc dé sua chira.

Van tdc nude tir bé tron sang khau xur 1y tiép theo v = (0,8 - 1)m/s.

2.3.4. Phan trng tao bong cin:

2.3.4.1. Nguyén ly chung:

Hiéu qua qua trinh keo tu phu thudc vao rit nhiéu yéu t5. Vi mdi ngudn
nudc cu thé sau khi da xac dinh li€u lugng va loai phén sir dung thi hiéu qua keo
tu chi phu thugc vao cuong d khuay tron G va thoi gian hoan thanh phéan tng
tao bong can T. Thyc té 2 dai lugng nay dugc xac dinh bang thuc nghiém.

Qué trinh hinh thanh bong cin thudng cin c¢6 G = 30 - 70s™, thoi gian phan
ung tur 15 - 35°.

0,5

Gia tr1 gradien van tdc xéac dinh theo cong thuc: G = (u_}l)/j

Trong do:

- : 40 nhét dong luc cua nude (N m?/ s)

- P: ndng lugng tiéu hao cho viéc khudy tron nude (W)
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- v: thé tich bé phan tng V=Q.T (m’)

Tuy theo phuong phap khudy tron, bé phan tng tao bong cin dugc phan
thanh 4 loai:

- Thuay luc

- Co khi

- Khi nén

- Bé phan tig c6 16p hat tiép xuc.

2.3.4.2. B¢ phan ng tao bong ciin thiy luc

Nguyén 1y: Sir dung niang lwong ciia dong nudc, két hop voi cac giai phap
ve€ cau tao, d€ tao ra cac dicu kién thuan lgi cho qua trinh tiép xuc va két dinh
gitra cac hat keo va c@n ban trong nudc.

Theo co ché ciu tao va van hanh:

- Bé phan ung xo4y:

+ Bé phan tng hinh try: 15 - 20°

+ Bé phan ung hinh cén: 6 - 10°

- Bé phan tmg vach ngan: 20 - 30°

- Bé phan tng c¢6 16p can lo limg: 20 - 30°

Bé phan tg thay lyc co:

+ Gradien van téc G = 30 - 50s™

+ Thoi gian phan tmg T = 15 - 30 phut

1. Bé phan irng xody gom 2 kiéu:

a. Bé phan irng xoay hinh tru thuong dit trong bé ling dtng, ap dung cho
cac nha may nudc cd cong suat nho.

Bé gdm mot dng hinh try dat ¢ tim bé di vao phan trén ciia bé ling dimg.

Nude tir bé tron duoc dan bang éng rdi qua 2 voi phun ¢b dinh di vao phan
trén cua bé. Hai voi ddt doi ximg qua tam bé, véi hudng phun nguoc nhau va
chi€u phun nam trén phuong ti€p tuyén voi chu vi be.

Do tbc do voi phun 16n, nude chay quanh thanh bé tao thanh chuyén dong
x04y tur trén xuong. Cac l6p nudc ¢ ban kinh quay khac nhau c6 toc do chuyén
dong khac nhau, tao di€u kién tot cho cac hat can, keo va cham két dinh véi nhau
tao thanh bong can.

- Puong kinh voi phun chon theo tdc do nude ra khoi voi v = 2-3m/s

- Ton thét ap lyc tai voi phun

h=0,06v* (m)

Trong do:
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- v: vén téc nude qua miéng voi phun (m/s)
- Puong kinh bé xac dinh theo cong thirc:
D= % (m)
Trong do:
- Q: Luu lugng nude xtr Iy (m’/h)
- t: Thoi gian luu lai ciia nudce trong bé phan tng: t = 15-20’
- H; Chiéu cao bé phan tng = 0,9 chiéu cao ving ling cua bé ling dung
(m). (H=0,9H))

- n: 86 bé phan tng 1am viéc dong thoi.

0,5m $ e// o

0,2D

Tu bé

f E—— 1§=
tron dén

Y Do osw

)

. 7\
N\~

Hinh 2-14: Bé phdn iing xody hinh tru
(1) Ong dan nudc vao bé: v=10,7 + 1,2m/s
(2) Voi phun
(3) San khtr van tdc xody
- Nudc chira bong can di ra tir bé phan tng. O day theo dudng chu ky bé
dat cac vach ngan huong dong x€p hinh nan quat dé dap tat chuyén dong xody va
phéan phéi déu nude vao bé lang.

Khoang cach gitra cac vach ngan tur 0,1 - 0,6m
- Buong kinh miéng voi phun: D, =1,13 /i (m)
/u'vv

Trong do:
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+ qy: luu lwong qua 1 voi phun (m?/s)

+ p: hé s6 luu luong

+V,: van tdc nudc qua voi (2-3)m/s

Cuong do khudy tron trong bé xac dinh = gradien van tdc:

G- (s
2vn

Trong do:

- Q: luu luong nude vao bé (m’/s)

- y: trong luong riéng ciia nude (kg/m’)

- v: tbe dd nude qua voi phun (m/s)

- V: dung tich bé phan tng (m’)

- 1n: d6 nhét dong hoc cua nudce (mz/ S)

b. Bé phan ng xoay hinh c¢én (hinh phéu).

- Nuéc di vao ¢ day bé va dang dan 1én mat bé. Trong qua trinh di 1én do
tiet kiém dong chay tang dan nén toc do nudc gidm dan. Do anh hudng quan tinh,
toc do cua dong nudce phan bo khong déu trén cung mat phang nam ngang ¢ tam
bé, toc do cang 16n hon va dong chdy & tdm c6 xu hudng phan tan dan ra phia
thanh bé. Ngugc lai, do ma sat cac dong chay phia ngoai lai bi cac dong bén
trong kéo 1én. Sy chuyén dong thuan nghich tao ra cac dong xody nudc nhod phan
bo déu trong bé lam tang hi€u qua khuay

D
E h 4 ’/(3)
. N t
. AE iy
(2) @)
=
50-70"
SEE I
V1,
Nu6e trbé __, -
tron toi ) X (5)
Xa can
_|T|_
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Hinh 2-15: Bé phan g hinh cén.

1). Pudng dan nude vao bé

(2). Mang thu nudc xung quanh bé

(3). Mang tap trung

(4). Nudc ra khoi bé

(5). Van x4a can

Céc bong can dugc tao ra co kich thudc ting dan theo chiéu nudc chay,
dong thoi toc do giam dan s€ khong phé va, bong can 16n do.

Nudc voi bong cin da hinh thanh duoc thu trén mat bé va dua sang bé ling.

- Dung tich bé phan tmg xo0ay hinh con tinh véi thoi gian nude luu lai t = 6-
10°

- Géc gitra cac tuong nghiéng 50-70°

- Téc d6 nudce di vao day bé: V, = 0.6 - 1,2m/s

- Téc dd nude tai diém thu nude trén bé mat bé V, = 4-10mm/s

- Pé thu nudc trén bé mit bé dung méang hoic éng khoan 18 dit ngap (bé c6
bé mat 16n) hay dung pheu dat ngdp (bé c6 bé mat nhod). Toc do nudc chay trong
bd phan dan nudc tir bé phan tng sang bé lang khong dugc 16n hon 0,1m/s doi
v6i nude duc va khong duogce 16n hon 0,05m/s d6i véi nudc mau dé dam bao cho
bong can da hinh thanh khong bi pha vo. Khoang cach dan nudc sang bé lang
cang nhé cang tot.

Luu y: Dung bé phan mg xody nudc trudce khi vao bé can phai duoc tach
hét khi hoa tan trong nudc dé tranh hién tuong bot khi dang 1én trong bé s€ lam
phéa v& cac bong két tia vura tao thanh.

* Tinh toan:

- Dung tich bé: w, = 6Q0_; (m*)

Trong do:

+ Q: luu lugng nudce can xtr Iy (m?/s)

+ t: thoi gian nude luu lai bé, t = 6-10 phut.

- Dién tich day cua bé F, :% (m*)

I

Trong do:

+V,: van toe & day bé (V; = 0.6 - 1,2m/s)

- Dién tich phan hinh try F, :% (m*)

2

Nguyén Lan Phuong 41



