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Ten kim �l�o�~�i� Ndng d(> kim �l�o�~�i� trong �c�~�n� kho mg/kg 

Khoang dao d(>ng Gia tri Lieu bic1u 

E>dng 84- 17 000 800 

Sll:t 1 000 - 154 000 17 000 

Chl 13- 26 000 500 

Mangan 32 - 9 870 260 

Thuy ngan 0,6- 56 6 

Molip den 0,1 - 214 4 

Niken 2- 5 300 80 

Selcn 1,7 - 17,2 5 

Thie'c 2,6 - 329 14 

Kem 101 - 49 000 1 700 

XIII.2. NONG E>O VA THE TiCH H6N HOP �C�~�N� LANG 

Khi xii' ly va thai �c�~�n� dn phiii bic't n6ng d(> (hay con g9i I.a d(> im ) cua �c�~�n�.� va �t�h�~� 
Lich kho'i �c�~�n� �d�~� Linh Loan, bdm, du'C1ng o'ng d!n, ch911 thic't bi lam khO va �v�~�n� �c�h�u�y�~�n� �c�~�n� 
den bai thiii. 

XIII.2.1. Ndng de) 

- Ndng d(> �c�~�n� Iil:ng ph\l thu(>c vao �l�c�>�~�i� cong trlnh XU ly c6 �t�h�~� ch9n theo bang 13 - 5. 

Bang 13- 5: Ndng d() cijn liing ciia cac quy trlnh va dlng trlnh �x�~� ly khac nhau 

Cac quy trlnh va cong trlnh xti' ly N6ng di) �c�~�n� % ( tinh theo ci,\n kho) 

Khoang dao d9ng Gia tri lieu �b�i�~�u� 

- �H�~� Hing dqt 1 

Cij.n tu'di 4-10 5 

Cij.n tit �b�~� Hing dql 2 du'a v€ �d�~�u� �b�~� lfog dql 3-8 4 
m(>l 13'.ng cung voi cij.n lu'di 

�C�~�n� tit �b�~� sinh h9c oho giQl du'a �v�~� dfo �b�~� 4- IO 5 
Hing dqt 1 13'.ng cung vdi cij.n lu'di. 

�C�~�n� lu'di d)ng voi phcn sa'.t khti' Photpho 0,5 - 3 2 

�C�~�n� tu'di c(>ng voi voi li6u tha'p khti' Photpho 2-8 4 

Cij.n tu'di c(>ng voi voi �l�i�~�u� cao khti' Photpho 4 - 16 10 
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Cac quy trlnh va ,·ong lrlnh xU' ly N6ng d{> �c�~�n� % ( tinh theo �c�~�n� kho) 

Khoang dao d{mg Gia ttj lieu �b�i�~�u� 

• Bqt vang 3- 10 5 

- Be IAng d(ft2: �d�~�t� sau hG Acrotank 

B<! lfing d<:fl 1 �~� bd Acrotank �~� hE Hing d<;Jt 2 0,5 - 1,5 0,8 

· Bt! Acrolank �~� �b�~� li\ng d<:fl 2 0,8 - 2,5 1,3 

Bd lQc sinh h<.>c nhl) giQl �~� �b�~� Hing dQl 2 1,0 - 3,0 1,5 

. ni c() dijc cijn bling trQng h/c 

Chi �r�i�~�n�g� �c�~�n� lltdi 5- 10 8 

H6n h<)p �c�~�n� tttdi va �c�~�n� cua bE U{ng d<:ft 2 2-8 4 

Hfin h<:fp �c�~�n� lltdi va �c�~�n� sau M lQc sinh hQc 4-9 5 

·Bi c6 dijc c4n bling tuyin nffi 

'Chi rieng �c�~�n� cua bi lfog d<jl 2 3-5 4 

Clln b6 lfing d<:fl 2 c6 pha h6a cha't keo l\l 4-6 5 

XIII.2.2. Thi tich h6n h<jp c.i)n 

Th<! tich hdn hcjp clin ph\l thm')c chii yeu vao ham llt<:fng nuoc c6 trong hdn h<:fp va chi 
ph\l thU(lc ra't ll vao di:Jc linh CUa ·Cl}ll. 

a. Ty tr{mg: 

NC'u h6n h<)p clln kho g6m �C�~�l�l� VO cd va �c�~�n� huu Cd �(�c�~�n� bay hdi) thl ty trc,mg chung 
cua Mn h<.1p �c�~�n� tinh theo cong thuc < 13-2): 
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we wy wh 
-=-+-

Trong d6: 

s Sy Sh 

W c : TrQng "llt<:fng clln kho 

WY: Tn;mg llt<;Jng ci;n vo cd 

Wh: TrQng lu'<:fng �c�~�n� hii'u cd 

S : Ty trQng ciia h6n h<jp �c�~�n� kho 

S, : Ty trQng �c�~�n� vo cd 

(13-,2) 



+ sh : Ty trc,>ng �c�~�n� hii'u Cd 

Vi du: I kg Mn hdp can kho g6m ! can vo cd co ty• trong 2,5 va �~�·�c�a�n� hCi'u cd co ty' . . . 3 . . 3 . 

" 1 0,33 0,67 
trQng I thl ty trc.>ng cua hon hcjp �c�~�n� se la S = 

2
,
5 

+ -
1
- = 0,802 

_I = 1,25 
=> s = 0,802 

· Ne'u trong hdn hc;Jp mtck ci,in, ci,in kho co ty tr9ng 1,25 va n6ng d(> 10% thco tr9ng 
h.tc;fng, thl ty trQng hdn hcJp midt: ci,in la : 

1 0,1 0,9 · I 
-=-+-=098 => S= - = 102 s 1,25 1 ' 0.98 • 

b. Th! tich : 

Coi ty tr9ng cua mtdc la I Tim'. thE tich ciia h6n hc;Jp ci,in tinh theo cOng thU"c ( 13 - 3): 

w 
V= �·�-�~�-

S.P 

Trong d6: 

( 13-.3) 

+ V : Th6 tich h6n hcjp (m3
) 

+We: Trc.mg h.ic;1ng ci'.in khO ( tifo) 

+ S : Ty tr9ng h6n hc;Jp ci;in (T/m3
) 

+ P : N6ng d() % n\a ci,in kho lrong h6n h!.Jp theo ty �I�~� tMp philn 

Vi d1:1 : Xac d!nh s6 lu'c;fng va �t�h�~� tich cac loi,i ci'.in qua cac cong doi,n xii' ly cijn : qua 
�b�~� xii' ly 6n dinh ci,in, lu'c;fng ci'.in hCi'u cd (ci,in bay h<1i) giam 50% sau d6 qua �b�~� ct> di,ic ci,in 
trQng hfc r6i qua may lam kho Ci'.ill a6 giam d(} ffm XUOng COD 75°11 (lU'c n6ng dQ Ci'.iD 25%) 
vdi cac �d�i�~�u� �k�i�~�n�:� cong sua't nhA may xii' Iy 4 000 m3/ngay. 

Ham lu'c;fng ci,in Id lii'ng SS = 200 mg/I = 0,20 kg/m3
• 

BOD5 = 150 mg/I= 0,15 kg/m3
• 

�C�~�n� vo cd ty t1'9ng 2,5 T/m3 chi€m 25% t6ng ci'.in kh6. 

�C�~�n� hii'u cd ty lrQng l T/m3 chie'm 75% lu'e,1ng ci,in kho. 

�-�.�:�~�-�-

Quy trlnh xii' ly nu'oc thai: �B�~� Hing d91 I ->ht! Aerotank �~� h(: li\ng ctc,1t 2. 

Gi<ii: 

I. Gid sti qua bl !ting dt/f I Mng �t�1�l�f�~�t�c�:� 60% qln 1<1 l1lng. 

Lu'<.1ng ci;i n �I�~� ng �(�~� �h�~� Ji{ ng t11.H I : 
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G1 = Q x 0,6 SS = 4000 m3 x 0,6 x 0,2 kg/m3 = 480 kg= 0,48 T/ngay 

Ty tr9ng �c�~�n� tu'di theo bang (13 - 1) : S = 1,02 T/m
3 

N6ng d9 �c�~�n� d be Hing d<ft 1 : bang (13-5) P = 5% = 0,05 

�T�h�~� tich �c�~�n� tu'di theo cong thli'c (13-3): 

0,48 3 ' 

V = 1,02 x 0,05 = 9,41 m /ngay 

Can ell' vao �t�h�~� tich nay de djnh �t�h�~� tich h6 thu va chli'a �c�~�n� �d�b�~� lfog 1 va ch9n bdm 
�c�~�n� va 6ng dfo �c�~�n� tu'di �d�~� du'a �c�~�n� �v�~� �b�~� xti'ly 6n djnh �c�~�n� theo tll'ng giC1 bdm djnh sfo. 

2. C(in sau bl ldng d<!t 2: 

G2 = TGng �c�~�n� - G1 

G2 = Q(0,8 SS + 0,3 BODs) - G1 

G2 = 4000 (0,8 x 0,2 + 0,3 x 0,15) - 480 = 340 kg= O,J4T 

Ty tr9ng �c�~�n� bang (13 - 1): S = 1,005 

N6ng d() �c�~�n� bang (13 - 5): P = 1% = 0,01 

�T�h�~� tich �c�~�n� du'a �v�~� �b�~� 6n djnh : 

v = 0,34 - . 3 
1,005 x o,Ol - 33,8 m /ngay 

3. Tfnh lt1<111g c(in sau bl xit ly lf n djnh: 

Lu'(fng �c�~�n� du'a vao �b�~� 1 ngay: G3 = G1 + G2 = 480 + 34< = E20 kg 

Trong d6 �c�~�n� vo cd ty trQng l,25 chie'm 25% tli'c 0,25 x 820 = 205 kg 

�c�~�n� huu cd ty tr9ng 1,0 chie'm 75% tli'c 0,75 x 820 = 615 kg 

sau khi xti' ly 6n djnh lu'(fng �c�~�n� hii'u cd giiim 50% 

�c�~�n� hii'u cd con �l�~�i�:� 615 �~� 0,5 x 615 = 

T6ng lu'(fng �c�~�n� con �l�~�.�i� : G' 3 = 205 + 308 

307,5 kg= 0,3075 T 

=·513 kg= 0,513 T 

4. Tinh ty tr{mg vcl thl tfc:h c(in iJ bl co d(ic c(in bdng trQng lf!c: 

�C�~�n� sau khi qua �b�~� xii' ly 6n djnh la bun �h�o�~�t� tinh sau khi co �d�~�c� bAng trQng l\(c c6 
n6ng d() 5% (bang 13 -5). 

206 

Sau khi khii' bdt �c�~�n� hii't1 cd, Ly trQng �c�~�n� kho : 

we w, wh 
-=-+-
sk s, sh 



0,513 = 0,205 + 0,308 = �0�~�3�9� 
sk 2,5 1 

0,513 
sk = o,39 = 1,315 .. 

Ty trQng ciia h6n hc;lp �c�~�n� 95% la mtdc 5% la �c�~�n� �(�c�~�n� c6 dQ im 95%): 

1 0,05 0,95 
-=-+-
s · sk 1 

1 0,05 0,95 
- :: --+ - = 0 988 
S 1,315 I ' 

I 
s = 0,988 = 1.0121 

Thi tich �c�~�n� sau bi co �d�~�c� : 

V= We= 0,513 _ =l0,2 m3 

S.P 1,021x0,05 

5. Tit bi co �d�~�c�.� �c�~�n� du'<;fc bdm len may lam khO, gia sU' may lam �v�i�~�c� 8 giCf 1 ngay, 
102 . 

htu lu'<;fng gi(f : q = -t- = 1,275 m3/h, qua may lam khO (xem chu'dng 14) d() im con �l�~�i� 

75% cij.n c6 ty ltQng : 

1 0,25 0,75 s = 1,315 + -1-= 0•94 

1 
s = 0,94 = 1,064 

A 0,513 3 The tich cij.n da lam kho : V = l,
064 

x 0,
25 

= 1,928 m 

TrQng lu'<;fng khO'i cij.n c6 d() im 75% deni ra bai thai : 

G4 = s. v = 1,064 x 1,928 = 2,05 ta'nlngay 

XIII.3. CAC DAY CHUYEN CONG �N�G�H�~� xfJ LY BUN C!N 

�E�)�~� �d�~�t� du'<;fC hai Ill\IC dich cda .qua trlnh XU' ly cij.n da neu fJ dh chu'dng 13, tuy thu()c 
vao �d�~�c� tinh va s6 lu'(fng cij.n, trong cac nha may xii' ly nitdc thili thu'C1ng ap dt,mg m()t �h�o�~�c� 
�n�h�i�~�u� �l�o�~�i� thie't bj va cong �d�o�~�n� nO'i tie'p nbau xern bang 13 - 6. 
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Hang 13 - 6 : Cac cong �d�o�~�n� va thie't bi ap dl}ng trong day �c�l�m�y�~�n� XU ly cijn 

Co di}.c c4n I On d nh c4n Lam tang Khu m.tdc ra khoi Ciifo1 �t�h�~� tich Thai ra ngu6n 
�m�~�t�d�(�>� c4n �c�~�n� �c�~�n� tie'p nMn 

I. Tr9ng lt!c I I. Y c 11 khi· I. Hoa chat I. LQc chan khOng I. E>6t 1. Chon Ia'p 

·u khi 2. Tuyfn n6i I 2. Hie 2. �N�h�i�~�t� 2. LQC ncn cp 2. Oxy h6a (f 2. Thai vao 
�d�~�n�g� long Vt!c nl!dc 

�~�t� 3. L9c ly tam 3. Clii �t�~�o� dat 

I chat 4. San phdi bun 4. Phan hl)n 

3. Ly tam , 3. Nh 

4. LQc qua bang 4. I-16 
Lai 

5. H6 !ling vii co 
dl}c bun ---

Trong tai li<)u nay chi ghli lhi<;u cac cong �d�o�~�n� va Lhic'L bj �d�~� Lhlfc �h�i�~�n� va Lhco chung 
tf>i la phu h<Jp voi �d�i�~�u� �k�i�~�n� d mtoc ta hi(!n nay. 

XIII.3.1. Xu ly rac it lu'<1i chdn, bun cat �<�l�b�~� Uing cat vii bQt n6i 

·a. R<ic.: : 

Rat: VOL du<jc LU song chiin, h.toi chfo la cac manh VO, gfi, nhlfa, �g�~�c� bong, giily. gic 
nh:h. hi v.v ... dinh bun va �n�g�~�m� �n�h�i�~�u� nude thii lttdi nen d() fi'm tu 85% - 95% ham ht<jng 
hii'u C(1 50 - 80'n. vl kho'i �l�u�~�1�n�g� nho ncn co �t�h�~� : 

a. Dl,l'ng Lrong lhung, hang ngay dua ra 6 lo Lhu gom rac chung cua thanh ph6 dcm di 
bai chon. 

b. Dl,l'ng Lrong Lhung dem dc'n h6 chon �d�~�t� lrong 1iha may, chon dmg voi bun cal cua 
�b�~� Mng �C�~�l�t� va vfog n6i. 

h. Bim c:tit d M' Icing c.:tit: 

CJ cac nha may c6ng suf\t nh(), vl s(f �l�u�~�1�n�g� it, thuong Lu l - 30 lil/!000 m3, 2 ngay vdl 
cal l lfo bling thu cong hay bling bc1m phun Lia, dl,l'ng Lrong Lhung cho roe bol nuoc rOi dcm 
chon cung voi rac. M6i �l�~�n� chon ncn rife voi b()t va Iilp I lop dftt mong IO - 20 cm phu kin 
def con Lrung. ru&i �n�h�~�n�g� khong phat �t�r�i�~�n�.� �h�o�~�c� :phun chc phfrm EM (effective 
microorganic) �<�~� nu'oc ta vua si\n xuflt di!<;1c. Cl cac nha may lOn, dung bdm phun tia dua ciit 
tu b6 lfog cal vao xi-clon thuy 11,l'c dE tach rieng cat va ci,ln hii'u cd, cat llfdng doi S\\Ch, d& 
rao nU'dc c6 th6 dem rai dU'ong, nu1jc quay �v�~� b6 lfog d<jt I. 

c. 8{Jf mfi : 

Kho'i lu<jng it, vdt dl,l'ng vao thung, cho roe bot mtoc r6i : 

a. Dem chon cl1ng voi rac va cat. 

b. Dua vao be' Ii\ m 611 djnh c('j.n. 

c. Dem Jt)t trong iO dlft �L�h�~� cong C<Jnh ho' ch6n rac. 
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XIII.3.2. Cac diiy �c�h�u�y�~�n� xii' ly �c�~�n� ciia bi Hing d<jt 1 va �b�~� Iiing dc1t 2 

�V�i�~�c� xu Iy cij.n Mt dAu tit cong �d�o�~�n� co dij.c, de'n xti' ly 6n djnh �c�~�n�.� lam khO mtdc, xu 
ly tinh �d�~� lam phan b6n hol}c d6t, ch9n mU'c dQ dn XU ly va cac cong do<.1n XU ly cij.n phtJ 
thUQC VaO: 

1. Tinh cMt va s6 Ill'<,1ng cij.n. 

2. Yeu du �v�~� mai tntong a ndi tic'p nMn cij.n do �l�u�~�t� mai tntong va co quan quan ly 
moi trU"ong quy djnh. 

3. Mij.t bdng da't dai a nha may xii' ly. 

4. �D�i�~�u� �k�i�~�n� khi �h�~� u. 

5. �V�6�~�1� dfo ttt va chi phi quan ly. 

6. Vi lri lll'dng quan giii'a nha may xii' ly mtoc tbai va cac khu dan elf, cc>ng nghi(:p va 
cac bai da't quanh do lhj. 

Viec �t�~�n� d\mg cij.n a nha may xii' ly nude thi\i lam phan b6n cho cay tr6ng phai qua 
�n�h�i�~�u� cong do<.1n xii' ly Linh luyen. san phii'm lam ra qua dif t ncn khong dU'<;lc ap di.mg. 

Cac quy trlnh xii" ly c;\in ap di.mg phd biC'n �h�i�~�n� nay la co dij.c, 6n djnh cij.n, giam d() 
ifm tit 99% xuong 80 - 75'h lhanh cij.n ll.t<1ng doi dij.c va khfl, �k�i�~�m� lra ham �l�t�.�t�~�1�n�g� cac chftl 
dinh duang va cac chat d{)c ht.ti (kim loc_1i �n�~�n�g�)� neu cho phcp thl �v�~�n� chuyfn den ncfi dn 
cai �t�~�o� da"t tr6ng �h�o�~�t�c� dt.ta dC'n noi dn san !ftp. Vi(:c ncn cp �c�~�n� hoij.c xi't ly nhi(:L cho �c�~�n� 

khO hdn nfi'a def giam kh6i lu"<;1ng �v�~�n� �c�h�u�y�~�n� va giiim �t�h�~� Lich noi san la'p la khong kinh Le 
vl phi\i �d�~�u� tt.t them �t�h�i�~�t� bj va ton nhi6u nang lt.t<;lng ma l<;fi kh dcm Ii.ti tu �v�i�~�c� giiim khoi 
lt.t<jng khOng bu dif p dt.t<jc, hon nii'a nhfi'ng ncfi tic'p �n�h�~�n� cij.n thai, di,\ ii'm ctia Mt ding 
khoang 75 - 80% la phf> bie'n. Trong lai li(!u nay chi gioi thieu cac quy trlnh va Lhic't oj 
tt.tong doi don gian, phu h<;lp voi �d�i�~�u� �k�i�~�n� a nt(oc ta �h�i�~�n� nay. 

a. H,1 clul'a. xii' f.v ,fn djnh 1•cl ldm kh/; qTn. 

�c�~�n� w �b�~� 1arig 1 
va w b6 lang 2 den 

Bun I.lot �h�o�~�c� khO di.la ra bai thai 

• 

Ho cht1a va 

phan huy �c�~�n� yem khf 

nen bun 

NI.foe da lang �c�~�n� 

di.lave �d�a�u�b�~� lang dQt 1 

H6 chU'a g&m 2 ngan, m6i ngan c6 dung tich du chua lt.t9ng ci,in trong thi'1i gian tu 6 
thang dc'n 3 nam du �d�~� phan hiiy ye'm khf va ncn ci,in dc'n n6ng <19 <:: I 5C/r. Cac chi ticu tinh 

toan xem chttong 14. 
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b. Sdn ph<1i bun 

�C�~�n� ti) b& U\_ng 1 
va ti) be lang 2 den 

Be dn dinh 
�c�~�n� hieu khf 

va co �d�~�c� bun 

Be co �d�~�c� �c�~�n� 

San phdi bun �C�~�n� khO dlla ra bal thiil 

Nude IQC xuong day, 
bdm l(li khu xCt ly 

�c�~�n� 1lt be lang d1;n 2 
sau be aerotank 

bang trQng h,tc 1 .. 1 San phdi bCm 
�C�~�n� kt o dlla ra bal thiii 

• 
lam thoang keo dai 

hay tuyen n6i 

�h�o�~�c� sau mlldng oxy h6a 

C. Ul111 k/u) bUn bdng may [(JC chdn kh{hig. 
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Be xa ly 6n dinh 
�C�~�n� ti) be lang 1 �c�~�n� hieu khf 
va tU be lang 2 den �h�o�~�c� yem khf 

va co �d�~�c� �c�~�n� 

Nlldc loc xu6ng day, 
bdm l(li khu xa ly 

Hoa chat keo tv 

Be IQc bun 
chan khOng 

Can khO dlla 
ra.bai tht' 

Nude bdm tro lliti _.. 
knu xCt ly 



d. lltm kho bun bdng may f{JC fy tam. 

�c�~�n� w be �1�a�~ �9� 1 
va tlt b6 lang 2 den 

Be xii 19 
6n djnh c'n 

co d'cc'n 

e. Lam khli c(in bc'ing may IQC ep bilng tili. 

H6a ch!'t keo tv 

May IQc ly tam Can khO dua 
ra.bal thli 

�~�h�l�l�:�~�:�~ �9�m� trl1 �l�~�i� 

H6a chat keo tv 

�C�~�n� W bti lang 1 B& xii 19 .Sn djnh
1 

• .. 
1 va ti) b& lang 2 �d�~�n� . a co d'c c'n 

Miiy IQC ep 
bang tai 

Can khO dua 
ra.bai thli 

f DlJt cijn di gidm thi tich va trQng lit<1ng. 

�c�~�n� w be 
lang 1 va ta 

be 1ang 2 

Be co 

�d�~�c�c�~�n� 

Tr<}n 

h6a chat 

keo tv 
LQC 

lytam 

Khi dot 

va tro can ... 
Lo dot 

Tro �c�~�n� 

Xyclon 

tach tro 
�c�~�n� 
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CHVdNG XIV 

CONG TRINH VA THIETBJXULY C!N 

x1v.1. HO CHUA ON DJNH �c�.�~�N� YEM KHf vA. NEN cAN. LAM KHO CAN 

d nhii'ng ndi �d�i�~�u� ki¢n da't dai va dia hlnh cho phep, dao cac h6 da't da chU'a, lam 6n 

djnh �c�~�n� la phtidng phap ddn gian va re nha't. Cac ycu ch khi dung h6 chll'a �c�~�n�:� 
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I. Thl'1i gian ltiu ntioc cua dung djch bun thiii ra tir �b�~� Ufog d<;1t 1 va �b�~� lfog dc,1t 2 

phai du ldn, thtiCfng �~� 1 ngay �d�~� bUn c6 �t�h�~� lfog xuo'ng day, ntidc trong phia 

trcn uti(lc thu 11;ti dtia �v�~� �d�~� u khu XU ly' phiii c6 M tho'ng pban phO'i va thu ntidc 

h<Jp ly. 
2. Dung tich chU'a bun phai du de cht1'a lti<;tng bun thiii ra �~� 18 tbfog, dam biio du 

thC1i gian cho vi¢c 6n dinh bun bdng qua trlnh ye'm khi tlf nhien. �C�h�i�~�u� cao tinh 

toan tir 0,75 m dc'n 1,50 m. 

3. H6 chua bUn phai co 2 ngan, sau 18 thang, thao kM m()t ngan �d�~� phdi bun trong 

6 thang r6i Iffy bun ra, ngan con 11;ti tich bun tie'p. 

4. E>ay va lhanh h6 phai trai !Op 16t cho'ng tha'm va cho'ng x6i ld, bling be tong ta'm 

hay da h(k mic't nwch M ngan ntioc thiii trong h6 tha'm ra ngoai boa vao ntidc 

�n�g�~�m� chung quanh va 101;ti tri:r de'n to'i da slf phat �t�r�i�~�n� cua rong, reu, tao. 

5. Phai co dtil'1ng di cho xc la'y bun va co dtiC1ng len xuO'ng h6 M dtia bun vao xe, 

chung quanh co cay xanh each ly �d�~� giam mui kh6 chiu do qua irlnh phan htiy 

yc'm khf gay ra, phai co bi¢n phap trir rudi mudi phat sinh quanh hB. 

6. Tai tr9ng bun cua hB tir 100 - 117 kg/m3 dung tich h6 1 nam. 

7. Khi h6 da tich �d�~�y� �c�~�n�.� c6 �h�~� tho'ng rut ntioc �~� �m�~�t� �d�~� thao kho, phdi bun trong 

6 thang, sau do Ia'y bun kho ra khoi hd. 

8. Kha nang giam th6 tkh bUn do phan hUy yC'm khi cac cha't hii'u cd c6 trong �c�~�n� 

co �t�h�~� t.fch thco cong thuc cua Adam C.E Jt. 

W1 = W.,e-k,,• (14- 1) 

Trong do: 

W1 : KhO'i htc)ng �c�~�n� hii'u cd �(�c�~�n� hay hdi) khong bj phan huy sau thC1i giant (kg) 

W.,: KhO'i ht<jng �c�~�n� huu co ban �d�~�u� (kg) 



�~� : �H�~� s6 pban My ye'm khi K.i (ngayr1 �h�o�~�c� (namr1, gia ttj K.i c6 tM Ia'y (0,0011 
1 1 

- 0,00137)-,-hay (0,4 - 0,5)-w-
ngay nam 

t : ThC1i gian (ngay) hoi;c (nam) · 

Vi di! : Tinh h6 chua va lam khO ci;n cho nha may xii' ly mtdc thiii c6ng sua't 4.000 
m3/ngay. 

Nude thiii c6 cha't htc;1ng : SS = 200 mg/I, BOD5 = 150 mg/I. 

- �B�~� Hing dc;1t 1 : li{ng dU'c;fc 55% �c�~�n� Id lii'ng, n6ng d() �c�~�n� Ifog 4%, ty trQng 1,02, ci;n 

v6 cd chie'm 40%, hii'u cd chie'm 60%. 

- �B�~� lifng dc;1t 2 : n6ng d() ci;n 1 %, ty trQng l,005, ci;n hii'u cd 60%. 

Tinh toan h6 chll'a ci;n �d�~� c6 �t�h�~� xii tr\l'c tie'p ci'.in tlt cac �b�~� Ufog vao h6. Sau m&i chu 

ky 2 nam la'y �c�~�n� ra khoi h6 1 I!n. Gia sii' n&ng d(> ci;n nen sau 18 thang �d�~�t� 20%, ty trQng 

1,3 (n6ng d() va ty tr9ng da tinh d vi di.i trong chU'dng 13). 

Giai: 

1. Tlf ng kh<1i IU<Jng c(in liing cua nha mdy: 

G = Q(0,80SS + 0,3 BOD5) kg/nga y 

G = 4000 x (0,8 x 200 + O,Jx 150) x 10-3 

2 .. Thi tich q'in trong bi ldng d(lt I: 

= 820 kg/nga y 

G, = Q x 0,55 x SS= 4000 x 0,55 x 200.10-3 
::: 440 kg/ngay 

Trong d6 �c�~�n� vo cd : 

G'1=0,4 x 440 

q.n hii'u cd : 

G"1=440 - 176 

�T�h�~� tich cl'.ln �d�b�~� !Ang 1 dU'a ra h1 rn&i ngay: 

440x10-3 

V1 = 1,02 x 0,04 = 10,785 m3/ngay 

3. Thi tich c{in trong bi ldng dqt 2: 

G2 = G - G, = 820 - 440 = 380 kg/ngay 

Trong d6 ci'.in vo cd: 

·G' 2 = 0,4 x 380 = 152 kg/ngay 

== 176 kg/ng\y 

=264 kg/ngay 
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�C�~�n�h�u�u�c�d�:� 

G"1 = 380- 152 = 228 kg/ngay. 

�T�h�~� tich �c�~�n� �d�b�~� lfog 2 du'a ra h6 m3i ngay: 

380xl0-3 ·· ·· 
3 v, = 1,005 x �0�~�0�1�=�3�7�,�8� m /ngay 

4. Tdng litu lll<Jng c(l.n d11a vao M mJi ngay: 

V = v, + V2 = 10,875 + 37,8 = 48,585 m3/ngay 

Trong d6, �c�~�n� vo cd khong bi phan My : 

G' =G'1+G'2=176.+152 = 328 kg/ngay 

�C�~�n� huu cd �d�~� bj phan htiy yg'm khi: 

G" = 264 + 228 = 492 kg/nga y 

5. Tdng lll<Jng c(l.n tlch trong M 18 thdng: 

, - �C�~�n� vo cd 

-q.n hii'ucd 

: G, = 18 x 30 x 328.kg/ngay = 177 120 kg 

: G2 = 18 x 30 x 492 kg/ngay = 265 680 kg 

6. L11<1ng c{in con l{li trong hfl sau 2 ndm : 

- �C�~�n� vo cd khong bi phan htiy : 

G1 = 177,120 ta'n 

�C�~�n� huu cd bi phan htiy : Qua trlnh phan hiiy xiiy ra trong 18 thang tich �c�~�n� va 6 
thang ngi'tng tich �c�~�n� c6 th6 I!y trung binh·: 
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t = 30 nga y x ( 18 : 2 + 6) = 450 ngay = 1,25 niim 

Sau 2 niim lu'<jng �c�~�n� huu Cd con �l�~�i� tinh theo 94 ·- 1): 

W -·a -k.1 - 2e = 265,68 e-0,4lx1.2s 

265,65 , w = -- = 1s9 1 tan 
1,67 ' 

G::::: G1 + W = 177,12 + 159,1 = 336,22 tan 

7. CIJ,n nen sau 2 niim co ndng df) 20% ry trong 1,3 chiem th! t(ch: 

V =- �~� = 336
•
22 

= 1 293,15 m3 

p.P l,3x0,2 

8. ChQn chigu cao bun nen h1 = 1,25 m. 

�D�i�~�n� tich h6 chua bun �c�~�n� : 



F = 1293
'
15 = 1 034,52 m2 

1,25 

- ChQn �c�h�i�~�u� cao lilng (ldp m.tdc tren �m�~�t� bun) h2 = 1 m. 

. �T�h�~� tich ph!n 14ng : 

V = 1 x 1 293,15 = 1 293,15 m3 

ThC1i gian htu nU'dc di lfog : 

1293,15 
t = .85 = 26,6 ngay 

48,5 

�C�h�i�~�u� siiu ciia h6 : 

ff= h1 + h2 = 1,25 + 1 = 2,25 m 

Dung tich h6 : 

V = 2,25 x 1 034,5 = 2 327 m3 

.- Tai trQng bun tren m(>t ddn vi thi tich h6 : 

G1 +G2 177 120+265 650 
9513 3 _ 

a = = = , kg/m ;nam 
V.t 2 327x2 

- Trong nha may xay d\tng hai h6: 

T6ng �d�i�~�n� tich : 2 x 1 034,5 = 2 069,0 m2 

Kf ch thU'Oc : 2 x (25 m r(>ng x 42 m dai) 

Ba b(1 phia ngoai h6 c6 dU'C1ng cho xe chd bun di 11!-i dU'<;jc. 

- CJ cac nha may nhO c6ng su!t < 500 m3/ngay, c6 thi chU'a va ling bun trong cac bi 
be t6ng theo nguyen tic lfog va pban hiiy �c�~�n� nhU' bi tt! hol).i, va ell' sau 1 nam Mt bUn clJ_n 
dem di cMn I!p 1 Ifo. 

XIV.2. co DAC CAN 

C6 �d�~�c� �c�~�n� la qua trlnh lam tang n6ng d(> �c�~�n� bling each �I�o�~�i� bo mot �p�h�~�n� mtdc ra 
khoi hon h<;jp, lam cho kho'i ht<;1ng pbai �V�~�n� chuy8n 'va th8 tfch cac Cong trlnh ?J giai dOl!-D 
sau giam di. 

Vi di! : q.n d b8 lAng dc;1t 2 c6 n6ng d(> 0,8% ne'u phiii chuyin 100 kg �c�~�n� cfo thi tich: 

lOOx 10-3 

V 1 = · =12,475 m3 hay 12 475 kg 
1,002 x 0,008 
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Ne'u co �d�~�c� de'n n6ng d(> 4%, �t�h�~� tich chi con �l�~�i�:� 

lOOx 10-3 
3 V2 = .

0 
�o�o�~� =2,487 m hay 2,487 x 1,005 = 2,499 kg 

J, 05x , 

�E�>�~� co dl}c �c�~�n� thliCJng dung : �b�~� co �d�~�c� �c�~�n� blng Hing tr<;>ng life, �b�~� �t�u�y�~�n� n6i, 19c ly 
tam, 19c qua hang tai. Trong tai Heu nay chi gidi thieu �b�~� co �d�~�c� �c�~�n� blng tr9ng 1\ic va �b�~� 
co dl}c cl}n bling �t�u�y�~�n� n6i. 

XIV.2.1. Bi �c�~� dtc ctn b?ing trqng hfc 

�B�~� co dl}c cl}n tr9ng h!c lam viec nhli �b�~� lfog dt.i'ng hlnh trim. 

Dung dich ci:j.n loiing di vao bu6ng phan pho'i dllt CJ tam �b�~�,� cijn li{ng xu6ng va dU'<1C 

H(y ra tit day �h�~�.� nude dU'<jc thu blog mang vong quanh chu 'i �b�~� dua trd �l�~�i� khu xii' ly. 

Trong �b�~� dl}L �m�~�y� gl_lt cl}n �d�~� �g�~�t� cl}n (J day �b�~� vs ho' thu trung tam. �E�>�~� �t�~�o� ra cac khe hd 
cho nu'dc chuycn d(>ng len tren ml}t, tren tay don cua may cao cl}n gifn cac thanh d9c (bhng 

g6 hay bling thep), khi may Cao �c�h�u�y�~�n� dc'.)ng quanh trtJC, he thanh dQC Oft! khua'y nhf( kho'i 

cl}n, nu'dc trao len tren lam cho cl}n dl}c hdn (xem hlnh 14 - 1). 
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• -. ChiSu cao M �t�h�l�i�C�1�n�g�_�~�h�9�n� tii' 3 -·3,7 m. 

- Ngan philn ph6i trung tam co dtiCJng kinh bling 20% duCJng kinh �b�~� va c6 chiSu 

cao tit 1 - 1,25 m. 

- �D�i�~�n� tich �b�~� xac djnh theo tili tr9ng cl}n (kg/m2
) ngay-pht.J thu(>c vao tii'ng �l�o�~�i� cl}n 

�c�~�n� co dl}c xem bang (14 - 1). sau do �k�i�~�m� tra theo tai tr<;mg dung djch cl}n dU'a 

vao �b�~� nfim trong khoang tii' 24-30 m3/m2.ngay la dti(fc. 

- �T�h�~� tich �b�~� kiem tra theo thC1i gian it.iu cl}n trong �b�~� tii' 0,5 den 20 ngay, (J ndi 

nong im Ia'y trj so' nho. ThC1i gian lt.iu cl}n bhg the tich vung chd'a cl}n (thu'CJng 

co �c�h�i�~�u� cao tii' 1,7 de'n 2,4 m) chia cho h.tu lti<1ng cl}n nit ra khOi be hang giCJ 

trong ngay, 



Cap �d�i�~�n� 
d9ng 11,lc 

6ng thu ntJdc ra 

Loi di : �~�~�l�(� lfl 

Chuong �b�a�o�~�-

a) Mc;it bdng 

Lan can 
E>9ng cd quay may cao 

Mang thu 

Trv trung tam 

Thang gdn ta'.m �g�~�t� Tam �g�~�t�c�~�n� 
�~�I� �~�-�#�f�:�t�=�=�T�3�-

6ng thao �c�~�n� ¢ > 200mm Ho thu �c�~�n� 

b) MQt c&t A-A 

Hinh 14-1. Sd do �b�~� co �d�~�c� �c�~�n� trQng h,tc 
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Hang 14 - 1 : Tri s6 n6ng d() cijn tru'd'c va sau bi c6 dijc. 
Tai tr9ng him �t�r�~�n� 1 m2 di(!n tich bi c6 dijc tr9ng hfc , 

Cac �l�o�~�i� c3n can co d3c 

- C3n cua �b�~� lfog dqt I 

- c3n cua �b�~� llf ng d<Jl 2 
sau be aerotank 

- Cij,n i'J be Ifog d<Jt 2 
sau be aerotank lam 
thoang kco dai 

Hlln h<Jp �c�~�n� cua �b�~� 
Mng d<;JL I va be$ llf ng 
d<;1L 2 sau �b�~� acrotank 

Hlln b<;Jp �c�~�n� cua �b�~� 
lfog d<;Jt I va bi li{ng 
d<;lt 2 sau �b�~� lam t110ang 
keo dai. 

Blln hcjp dj.n ciia �b�~� 

lfog d<;ll 1 va be Hing 
d<;fl 2 sau �b�~� lQc sinh 
h<,)c nho giQt. 

Hlln h<Jp c3n cua �b�~� 
li{ng d<Jt 1 va �b�~� IQC 
sinh hQc cao tai. 

N6ng d() c3n (%) 

Tn.tdc bt! co dij,c 

2-7 

0,5- 1,5 

0,2- 1 

2-5 

3-4 

2-6 

2-6 

Sau �b�~� co d3c 

5-10 

2-3 

2-3 

3-8 

5- 10 

4-9 

4-8 

Tai trQng c3n tren �b�~� 

mij,t �b�~� co d3c lr9ng life 
(kg/m2.ngay) 

88- 136 

12,5-34 

25-34 

39-78 

58-97 

58-97 

50-78 

�'�-�-�-�-�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�-�-�-�,�,�.�-�-�~�~�~� 

XIV.2.2. Bi c6 dijc him bhng tuyin n6'i 

L<;Ji d1,1ng khil niing boa tan cua khong khi vao midc khi nen hlln hc;lp khi nude (J ap 
life cao, sau d6 giam ap life cua hlln MP xuo'ng bling ap life khi �q�u�y�~�n�,� khi hoa tan �I�~�i� tach 
·ra khOi mtck dudi �d�~�n�g� cac hQl nhO Ii ti, dinh barn vao �h�~�t� bong �c�~�n� lam cho ty trQng �h�~�t� 

bong ci)n nhc:; hdn nlidc, ncfi len �b�~� mi;it nude lam cd sd de thie't �k�e�'�b�~� co �d�~�c� bun ci;.n, gQi Ia 
b

,,, ,,, ,,,. 
c tuyen 1101. 

Cd sd ly Lhuye't va cong thuc tinh toan �b�~� tuyen �~�6�i� dli du'<;Jc mo ta trong cu6n Ttnh 
toan thiet ke',c:tic: c:/Jng trlnh trong h? thOng clip ntl<Jc: S<tC:h cua cl1ng tac gia - Nha Xua't ban 
Khoa h{Jc: Ky thU(lf 1999, trong tai Mu nay chi nhfic �l�~�i� m<)t s6 diem dn chU y khi ap d1,mg 
be �t�u�y�~�n� n5i �d�~� co �d�~�c� c3n. 
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�B�~� co �d�~�c� cijn bhg �t�u�y�~�n� n6i dang du'<jc ap d1.rng cl ra't �n�h�i�~�u� nha may xii' ly nu'oc 
thai vl c6 tai tn;mg ci.\n tren 1 m2 di¢n tich �b�~� 1<'1n hdn b6 tr<;>ng h!c, n6ng d() �c�~�n� co �d�~�c� cao 
hdn �b�~� tr<;>ng h!c, gia thanh xay dlfng va quiin ly re hdn. Hinh (14 - 2) gidi thieu sd d6 ca'u 
�t�~�o� va nguyen �t�~�c� lam vic$c cua �b�~� �t�u�y�~�n� n6i. 

Mang thu nuoc 

Nuce ra 

May �g�~�t�c�~�n� 

6ng thao �c�~�n� �n�~�n�g� 

Thu bQt 
6ng tha.o bOn da co �d�~�c� 

Mang thu bOn n6i 

HOn hQp khf hOa tan 

va dung djcli bUn di vao 

Hinh 14-2. Sd do �b�~� �t�u�y�~�n� nc>i - co �d�~�c� �c�~�n� 

Khi thic't ke' �b�~� tuy6n n6i �d�~� co �d�~�c� �c�~�n�.� dn xem xet va tinh toan cac thong s6 sau : 

L Ap life nen ciln thie't �c�t�~� hoa tan khl vao lu'<Jng nu'dc tufin hoan. 

2. Ty sei giii'a lu'u lu'<jng nu'dc tufin hoan va lu'u ht<jng dung dich cijn dn co di_ic do 
lu'<jng khf boa tan Va sfi lu'<jng �C�~�l�l� cffn CO �d�~�c� quye't djnh. 

3. N6ng d() va lu'u lu'cjng dung dich �c�~�n� cfin co �d�~�c�.� 

4. Thoi gian lu'u nu'dc trong �b�~� thll'C1ng ch9n tl< 20- 40 phUL 

5. Ty sei lu'<;1ng khong khi boa tan va tr<;>ng lu'(lng �c�~�n� co dijc la'y tu 0,006 de'n 
0,06 m3 khong khi cho 1 kg cijn. 

6. �D�i�~�n� tich mijl cilt ngang ciia �b�~� xac d!nh theo �v�~�n� tfic di Ien ctia cijn tU' 8 dc'n 
160 lit/m2.phut, tuy thu()c vao n&ng d9 vft tinh cha't cua cijn hoijc xac d!nh thco 
tai tr911g ci_in tren m()t ddn vi <lien tich b6 kg/m2.ngay (xem bang 14 - 2). 

7. Nu'dc tufo l10an �d�~� hoa tan khi ncn Iffy sau �b�~� lilng d<;1t 2. 
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Hung 14 - 2 : Tai trqng him �t�r�~�n� 1 m;i di(!n tich bi c6 dQ.c bling tuyin nlii 
.. 

�L�o�~�i� �c�~�n� dn co �d�~�c� Tai lrc,>ng �c�~�n� lren �b�~� �m�~�l� �b�~� ell �c�t�~�c� 
bhng �l�u�y�~�n� n6i (kg/m2.ngay) 

· Bun hmJl linh 49 

�C�~�n� lu'di + bun ho:.ll linh-. cua �b�~� 68- 146 
acrotank 

Ci;in lu'<fi + btin ciia �b�~� �l�~�K� sinh hQc 68- 98 

Cij.n tttdi 96- 146 

.? w 

XIV.3. ON E>JNH �C�~�N� 

On djnh �c�~�n� nhhm m1,1c dich: 

- Giam tac hiJi gay b(!nh, giam mui thO'i. giiim �h�o�~�c� �l�o�~�i� trli kha nang th6i riYa 

·- 06 lam kho c1Jn. 

Cac phli<fng phap 6n djnh ciJ,n g6m : 

I. On djnh bhng vi sinh trong moi lnt<'Jng hiC'u khi hay trong moi lrttong ye'm khi 
(b6 mctan) �d�~� giam ll.icjng �c�~�n� hii'u ed. · 

2. Dung hoa cha't �d�~� oxy h<>a cac cha't hii'u ed. 

3. Dtmg voi nang pH ciia �c�~�n�;�;�;�:�:�:� 12 M cho vi khuffn khllng s6ng du'cjc, cij.n khong 
c6n khii nang phan huy. 

4. Nung n6ng cij.n M ti¢t trtmg cij.n. 

Trong tai li9u nay chi gidi lhi9u phu'dng phap 6n djnh �c�~�n� hie'u khi va phl.idng phap 
hoa cha't. 

XIV.3.1. Dtmg �C�l�o�d�~� 6n dfnh cijn 

Dung s.ii n phii m chua Clo nhu' Hypo cloril Canxi · Ca(HCl0)2, Clo hdi cho vao dung 
Jjch Cij.11 J<1 C(l �d�~�c� d6 khti' mui, OXY hoa Ci}D hifu C<f, ngan Can qua trlnh th6i rfi'a Va diet 
trung. Lieu lu\ing Clo tlr 600 - 4 800 mg/I tuy thu(>c vao ndng d() va tinh cha't ciia �c�~�n�.� 
sau khi ln)n c<J n �\�"�~�i� Clo, pH ciia dung djch �c�~�n� giilm xu6ng 2,5 - 4,5, sau 30 phUt tie'p 
xuc, �l�u�'�~�f�n�g� Clo du' cl'rn 200 mg/I, sau 2 gi(J htcjng Clo du' giam xu6ng 2 - 5 mg/I, pH tang 
lcn 5.5 - 6. 

On djnh c;Jn bling Clo khong tam giiinHht lich cij.n, cij.n co mid Clo. Phttdng ph:ip nay 
t6n �n�h�i�~�u� Clo ni 1<.10 ra de san phiim ph1,1 cua Clo vdi Hydroca1.:hon co the g:1y �h�~�i�.� ncn �g�~�n� 
day ph1Mng ph;ip nay chi du\jc :ip �d�~�m�g� d nhung tn,1m xti' ly cong sua't �~� 100 m3/ngay. 
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XIV.3.2. Dung v6i di 6n djnh cijn 

Cho voi vao �c�~�n� voi s6 lu'<jng du �d�~� nang pH ciia hdn h<jp �c�~�n� Jen !On hdn 12. d moi 

tru'C1ng pH �~� 12 vi khuff n khong s6ng du'<jc do d6 �c�~�n� khong bi phan hiiy. khong c6 mui, 

khong gay d9c �h�~�i�.� Co �t�h�~� cho voi vao �c�~�n� du'oi �d�~�n�g� sifa voi hay voi b9t chu'a toi, trong 
thlfc tc tht!C1ng dung voi b9t chu'a toi vl : giam du'<jc �t�h�~� lich nu'dc, tang du'e,1c �n�h�i�~�t� d9 ciia 
dung djch �c�~�n� de'n 55"C lam cho qua lrlnh 6n djnh �c�~�n� nhanh hdn. 

- Voi d6 6n djnh �c�~�n� c6 �t�h�~� cho vao �b�~� tr9n �d�~�t� tru'oc may ep khO va sau b6 co �d�~�c� 
�c�~�n�.� gQi la cho voi tntoc, ciing c6 th6 cho voi b9t vao �c�~�n� da du'<jc ep khO, gc.>i la quy lrlnh 
cho voi sau. 

- Quy trlnh cho voi tru'oc : Lu'<Jng voi tieu t6n �n�h�i�~�u� hdn, doi hoi phai .co bE khua'y 

tn'.)n, tr9n �d�~�u� voi va �c�~�n� trong 30 phut r6i bdm Jen may lam kho �c�~�n�.� �c�~�n� da 611 djnh, �d�~� 

nhil nttoc, cong sua't may ep co th6 tang, nhung co nhu'<Jc diEm �c�~�n� voi c6 �t�h�~� Mm vao may 
phili thu'ong xuycn lam �s�~�c�h�.� 

- Quy trlnh cho voi sau, tic't ki¢m du\1c IU'<;lng voi, nhu'ng �c�~�n� chu'a cin cljnh kh6 lam 
kho hdn. 

- Ll!<jng voi xac djnh lhco lh\fC �n�g�h�i�~�m� va kinh nghi¢m quan ly va phl;l thu(>c vao ycu 
cfiu moi tru'C1ng cua ndi tie'p nMn. 

XIV.3.3. On djnh cij.n hie'u khl 

On djnh �c�~�n� hiC'u khi thlfc chilt Ia qua trlnh lam thoang bling st.tc khi vao h8n hcjp bun 
�c�~�n� trong m(>t thoi gian dai, vi khuffn �h�o�~�t� d9ng C1 giai doi.111 he) hif p n9i bao M oxy h6a cac 
chflt h11u Cd chU'a trong te' bao. Cac cha't hifu Cd nay SC bj oxy h6a Lhanh �c�o�~�.� nu'ck va NH/, 
�N�H�~�+� �l�~�i� tic'p l\tc hi oxy h6a thanh N03-. Lu'<jng chill hi.i'u cd giam, ci.ln �t�r�i�~� ncn <'ln djnh. 

Uu ctilm c:11a �b�~�'� ri'n djnh hie'u khf so l'<Ji bi metan <111 c1inh ye'm klli: 

Ci.in 6n djnh, khong mui ncn c6 �t�h�~� thiti ra h6 d6 san Ia'p hoi.lc dtta dc'n vung dilt 
O<.lC mall. 

Von dffu tu' va chi p'1i (JUan lyre. 

Ci_ln �d�~� rao mtdc (j cong �d�o�~�n� lam kh6, di.lc bi¢t khi df1ng san plH1i hf1n. ngiiy cii 
khi mtta nttoc ding de l9c, tha'm qua Jdp ci}n. 

LU'e,1ng ci.ln hifu cd giam tu'dng du'dng vdi �b�~� mctan, mtck �g�~�n� ra Lu ci}n c6 ham 
luc.1ng BOD va SS it hdn o bG mctan. 

�N�/�1�1�t�~�1�c� diim : 

T6n nang htcjng d6 �c�l�u�~�y� �m�~�l�y� thf)i khi ncn chi Lhich �h�~�1�p� voi cong suftt nhi> va vfta. 
Khong thu due,1c khi me tan lam chill d6t. 

B0 (in (1inh ci.ln hic'u khi c6 ca'u �L�~�o� gi6ng nhtt b6 acrotank hlnh vuong �h�o�~�c� tron. 
Thic'L hi st_1c khi �v�~�t� khufly tr()n ci.ln dung thic't bi ki6u bcfm airlift �d�~�t� d Lam �b�~� (xcm hlnh 
14-3), c6 th6 dtlllg thic'L bi cd khi lam thoang be; �m�~�l�.� Bt co th0 Lhic't kc' d6 lam vit;c lien 
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11,IC �h�o�~�c� lam vi¢c lhco me ke' tic'p. Be lam vi¢c lien l\IC hen trong phiii co ngan �l�~�n�g� va 
bdm tu£n hoan. �B�~� lam vi¢c thco me phai c6 it nha't la 2 ngan M co thC1i gian �l�~�n�g� va thao 
nu'dc o l ngan, ngan con ll,li �v�~�n� lam vi<;c blnh lhu'<'lng. H¢ thO'ng thao nu'dc �b�~� mi;i.t thic't kc' 
nhu' �o�b�~� acrotank lam vi¢c thco me ke' tic'p. . 

222 

ThOng sO' thie't kc' �b�~� 6n djnh ci;i.n hic'u khi ch9n trong bang ( 14 - 3). 

6ng d!n nude ra , , , L 

�~�·� fl 

�~� __ �~�~�g�-�k�~�r�- _) 

Phao thu nude ( 

\ 
\_ ¥ - E>ua �e�~�n� ra 

' 
a) 

b) 

E>ua nude rt 
�~� 6ng khr '\ 

-h--1-.A---J ( 

\_ ./ 

Hinh 14-3. So do �b�~� On djnh �c�~�n� hieu khr 
a) Lam �v�i�~�c� theo me 
b) Lam �v�i�~�c� Han t1,1c 

Lay ci,in ra 



Biing 14 - 3 : ThOng sil �t�h�i�~�t� ke' �b�~� li'n dinh �c�~�n� hitfo khi' 

,--Su I ---- -· Ten thong s6 I Ghi tri I . f){fll vi do -, 

2 

3 

Thoi gian htu nttdc lrong bE il 20"C 

+Bun ho!_ll linh cua �b�~� acrolank 

+ Bfln cua hE lam ll10ang keo dai 

+ Bun bE Hing I + bun bE Jfog 2 

�T�~�l�i� lrong can lrcn dcfn vi �l�h�~� lich �h�~� linh . �~� . . I 
th co cij n hli'u ccf 

�L�t�(�~�f�n�g� oxy dn cflp 

+ Khi 5n dinh bun hol)l tinh 

+ Khi 6n dinh h6n h<Jp ci.\n lltdi vu bun 

�h�o�:�~�l� tinh 

4 I Nang lttcjng khuily ln)n 

+ Thic't bj cd khi lam tho:ing �h�~� mi.ll 

+ Blfm air lift 

10- 15 

12 - 15 

15 - 20 

1,6- 4,8 

2,3 

1,6- 1,9 

ngay 

ngay 

ngay 

kg/m·'. nga y 

kg/kg �c�~�n� huu cc1 bi 
phfin huy 

kg/kg . chill huu ccf bi 
phan hily 

19,7 - 39,4 I kw/1000 m3 

20- 40 m3 khi/1000 m3 dung 

I dich ci.ln trnng l phut I 

1
5 �L�t�t�~�f�n�g� oxy hi1a lai1 dln duy tr1 trong h6n l - 2 mg/I J 

h<Jp 

�L�t�t�~�f�n�g� ci.\n huu cd bi phan htiy trong �b�~� 40 - 50 'k 
�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�~�-�-�'�-�~�~�~�~�~�-�'�-�-�~�~�~�·�~�·�~�-

�T�h�~� tich hE xac djnh lhco Lhoi gian lttu nuoc va tai �t�r�~�r�n�g� ci.ln huu cd trcn ml'.>t dlfll vi 
th6 tich hoi.\c tinh theo cong thuc (14 -2 ): 

Qc{xc + YSc} 
V= -

x( Ki1P+ 1
0J (14- 2) 

Trong d6: 

V : �T�h�~� tich hE (m3
) 

QC : Luu ltt<jng trung hlnh cua hdn hcjp ciJn di vao �h�~� (m3/ngay) 

Xe : �N�~�n�g� d(} �c�~�n� trong h6n hqp di vao bE (mg/I) 

Y : So phfin tram ci.\n tttdi trong �~�6�n� h<;fp ciJn (Lhco s6 tMp phfin) 
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S, : N&ng d(i BOJ)5 trong dung djch �c�~�n� ttidi (mgn) 

X : N6ng d(> �c�~�n� tro11g b6 6n djnh hiC'u khi (mg/I) 

KJ : Hhng s6 phan huy < l/ngay) thtti'rng tir 0,05 - 0,07 

p : Ty u; �c�~�n� hii'u c<f trong �C�~�l�l� �l�~� b6 dn djnh (theo s6 tMp pban) 

0, : Tmii c1.ia �c�~�n� hay thi'ri gia11 ltiu �c�~�n� trong b6 (ngay) pht.t thu(>c vao 11hi¢t d(> ntidc 
va s(} �p�h�~�l�l� tram �l�t�i�~�1�n�g� �C�~�l�l� hii'u c<f SC bj pban hiiy tra �b�i�~�u� d6 hlnh 14 - 3a. 

>­
•::I 
.c 

60.t.{%) 

�.�~� 50 
.c 
Q. 

�~� 40 
u 

':::J 
Cl 
.c 30 
c 
llU· u 
E 20 
�~� 
c 

�~� 10 
n. 

, _ _._ ___ J_ __ ....__ __ __, ___ ....___,,.. 

200 400 600 800 1000 1200 1400 1600 1800 2000 
�N�h�i�~�t� dQ { °C) x Tu6i cua �c�~�n� (ngay) 

Hinh 14-3a. �B�i�~�u� do �b�i�~�u� dien SI! phi) thu{>c cua so phan tram 
�c�~�n� hOu cd bj phan huy trong �b�~� 6n djnh �c�~�n� hiS'u khf 
vao �n�h�i�~�t� dQ nuoc va tu6i cua �c�~�n� 

Vi dlf, : Tin'r toan thie't kc' b6 611 djnh �c�~�n� hie'u khi cho nha may XU ly nU'<.k thiii cong 
sua't 4.000 m3/113ay. �N�h�i�~�t� d(> ntidc mua he 30"C, miia dong 15"C. Ham lti<;Jng �c�~�n� Id. lung 
SS = 200 mg/I. BOD5 = 150 mg/I. �C�~�n� vo cd chiC'm 25% (xem vi dt.t chtidng 13 ). 

224 

- �C�~�n� c1.ia �b�~� li\nr. d<;Jl 1 : 

G, = 480 kg/ngay; ty tr9ng S = 1,02; n6ng d9 517,.; thi tich V 1 = 9,41 m3/ngay. 

C • b"'' 14 d - �~�n� cua �~� ang <;fl 2 : 

G2 = 340 kg/ngay; ty tr9ng S = 1,005; 116ng d(> 1%; th6 Lich V2 = 33,80 m3/ngay. 

- Qua �b�~� lfog 1. lti<;Jng BOD5 giam 30%. 

�~� �H�~� s6 phan htiy KJ = 0,06 d 15"C. 

-Yeu du xii' ly 611 djnh M giiim 40% lti<;Jng �c�~�n� bay hdi. 

- Dung khong khi �d�~� oxy h6a va �k�h�u�~�y� tr(>n. 



Gidi: 

/. T<j'ng luvng C:('in c:dn xit ly: 

G = G, + G2 = 480 + 340 = 820 kg/ngay 

trong d6 �c�~�n� hllu cd: G' = 0,75 x 820 = 615 kg/ngay 

2. Cdn giclm 40% c:i;in hilu c:<I <Y I S"C: 

Tra �b�i�~�u� d6 Hinh ( 14 - 3), U'ng vdi 40% lich s6 nhi¢t d() va thC1i gian htu �c�~�n� ch 475, 
do d6 thC1i gian htu �c�~�n� 0c = 475 : 15 = 31,6 ngay. 

o nhi¢t d() mua he : 30"C. Tkh s6 la : 30 x 31,6 = 950 

Tra bieu da ngu'c;tc h,1.i, mua he h.tc;tng hllu cd giilm du'c;tc 45%. 

3. T<;'ng rhl tic:h q'in t1Lfa 1•tlo bl c;'n dinh: 

Qc = VI + V 2 = 9 ,41 + 33,3 = 43,21 nbngay 

Trong d6, �c�~�n� lu'di _chie'm Y = 9,41 : 43,21=0,21 phh. 

4. Tinh m1ng d(i BOD5 trong cijn tif<li: 

Qua �b�~� lfog 1, lu'c;tng BOD5 giam 30%, �c�~�n� hllu cd chu'a bi phiin hiiy, lu'c;tng BOD5 di 
thco �c�~�n� tu'di: 

BOD5 == Q (150 x 0,3).10-3 = 4 000 x 150 x 0,3 x 10·3 = 180 kg/ngay 

N6ng d() BODs trong �c�~�n� lu'di: 

180 
Sc= 

9
,4l = 19,13 kg/m3 = 19 130 mg/I .,. 

5. N<1ng di} q'in di vao bi /In dinh: 

Xe= 
G 820 
Qc = 43,21 = 18,97 kg/ml= 18 970 mg/I 

trong do : Phh �c�~�n� hii'u cd chic'm P = 0, �7�~�.� 

6. Thl rich bi (iit dinh qln hie'u khi t{nh theo 14 - 2: 

43,21 x (18970+0,21x19130) 432 ml la'y tron 450 ml 
v- ( 1 ) 

30 000 x 0,06 x 0,75 + 31,6 

7. �K�i�~�'�m� tra thi'li gian lltu mf<Jc:: 

450 
T = 

43
•
21 

= 10,41 ngay (phit hc;tp vdi chi �t�i�~�u� cho trong bang 14 - 3). 
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8. L11<1ng c{in lii?u c<J gidm du<1c sau 10,5 ngay dn dinh, tfnh cho 1 ngay. 

Mua dong 

Muahe 

:G=0,4x615 

: G = 0,45 x 615 

9. Tfnh lu<1ng oxy cdn cap. 

= 246 kg/nga y 

= 276,5 kg/ngay 

CU' 1 kg �c�~�n� hfi'u cd bay hdi giam di cin 2,3 kg oxy (bang (14 - 3)). 

Lu'<;fng oxy 1 ngay dn: 

Mua dong 

Muahe 

: 246 x2,3 = 

: 276,5 x 2,3 = 

JO. Tinh llf<!ng khOng khf c&n dip 

565,8 kg 02/ngay 

636,5 kg 02/nga y 

Ch9n thie't bi lam thoang ki€u 6ng dU'ng bdm airlift nang sua't ca'p oxy 7 g/m3 

khOilg khi 1 m sau b6. Ch9n �c�h�i�~�u� sau b6 H = 4 m. Nang sua't ca'p oxy �0�~� = 4 x 7 = 28 

g/m3 khong khl. 

Lu'<;fng khOng khi dn thie't �v�~� mua he : 

636500 3 , 
Qk= 

28 24 
., 

60 
h' =15,78 m/phut 

x g1<Jx p ut 

11. Kilm tra dMu �k�i�~�n� khua'y trqn 

Lu'<;lng khong khi ca'p vao Qk = 15,78 m3/pht1t cho dung tich bci 450 m3
, chi tieu 

khua'y tr<)n : 

15,78 
qk = 

450 
x 1000 = 35 m3/phut cho 1 000 m3 

nlim trong khoiing 20 - 40 m3/phtit.1000 m3 (bang i4 -3), �d�~�t� yeu ciu khua'y tr<)n. 

B€ 6n djnh hie'u khi d6ng thoi Jam �n�h�i�~�m� V\l b€ co �d�~�c� �c�~�n� tinh toan lu'<;lng �c�~�n� dua 
vao may ep kho va lu'<;fng �c�~�n� khO du'a ra bai thai (xem vi d\l chu'dng 13). 

Chu y : ThC1i gian lu'u �c�~�n� 0c = 31,6 ngay, can ell' vao lu'u lu'<;lng cllin co dllic rut ra khoi 
b6 hling ngay. Ap d\}ng cong thU'c tinh tu6i ciia �c�~�n� (J �~�h�u�'�d�n�g� 6. Tinh ra du'<;fc n6ng d<) cin 
thie't X trong b6 6n djnh. 

XIV.3.4. Thilt bi lam kho cijn 

Cllin ciia nhA. may xu ly nude thiii, sau khi xu ly 6n djnh va co �d�~�c� de'n n6ng d<) tu 5 -
8% du'a tie'p sang cong �d�o�~�n� lam kho d€ giam d<) «m xuo'ng 70 - 80% tU'c tang n6ng d<) �c�~�n� 
kho tu 20 de'n 30% vdi ID\}C dich : 

- Giiim khO'i lu'<;lng van �c�h�u�y�~�n� ra biii thiii. 

- �C�~�n� kho �d�~� du'a di chOn la'p hay ciij �t�~�o� da't hdn �c�~�n� mtdc. 
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- Giam lu(fng mtoc bfo c6 the tha'm vao nuoc �n�g�~�m� d bai thiii. 

- ft gay mui kh6 chju Va it d()c tinh. 

C6 �n�h�i�~�u� �l�o�~�i� thi6t bi lam kh6 cij.n, trong tai lic$u nay chi gioi thic$u m(>t s6 �l�o�~�i� thOng 
di.mg phU hc,1p voi �d�i�~�u� kic$n CJ nu'oc ta hic$n nay. 

1. SAn phdi bun 

- �E�>�i�~�u� kic$n ap d\mg : Ndi c6 da't r(>ng, each xa khu dan cu, m\)'c m.toc nglim thap duoi 
mij.t da't;;:: 1 m, c6 sfo lao d(>ng thtl c6ng de xuc bun kho tir san phdi blln len xe tai. 

- Ca'u �t�~�o� xem hlnh (14 - 4a) va (14 - 4b), san phdi bUn chia thanh tirng o, kich 
thu'oc mdi o ph\l thu(>c vao each b6 tri duong xe �v�~�n� �c�h�u�y�~�n� blln ra khoi san phdi va d(> xa 
khi xuc bun tir 0 phdi len xe (n6u xuc bhg xeng) la �t�h�u�~�n� tic$n nha't, s6 () lam viec d6ng 
thoi ph\l thu(>c vao htu ht(fng bun xa ra hang ngay, d(> day bun cfo lam kM, thoi gian cua 1 
chu ky phdi (se n6i (J �p�h�~�n� sau). 

E>ay va thAnh <> phdi bun thu<Yng lam Mng be tl>ng c6t thep hay xay gi.tch dam bao 
each ly hoan loan dung djch bun voi moi tru'ong da't chung quanh. 

- Tren day o phdi dG 1 lop soi ca h1;1t: 8 - 10 mm day 200 mm, trong lop soi �d�~�t� he$ 
tho'ng 6ng khoan ld 08-DIO mm hlnh xu'dng �c�a�d�~� rut nude �v�~� h6 thu, day o phdi bun phiii 
cao hdn mlfc nu'oc nglim dcS' �d�~� thu nuoc. ' 

Hlnh 14-4a. San phoi bun, lay bun thu cong, 8x20m'. 

- Tren lOp soi la lop cat 19c ca h1;1t 0,5 - 2 mm, day 150 - 200 mm. Lam kho bun tren 
San phdi xay ra theo 2 giai do1;tn, giai do1;tn 1, 19c he'°t nlioc. qua lop cat, soi, giai doi.tn 2 lam 
khO bhng bo'c hdi nude t\I' nhien tren �b�~� mij.t r(>ng. Cij.n da xu ly 6n d!nh c6 chu ky phdi kho 
ngfo hdn cij.n chua xu ly 6n d!nh. 
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3 , 
Hinh 14-4b. �M�~�t� cat cau �t�~�o� ngan phdi bun 

1. Soi 3. 6ng khoan 10 thu nude 

2. Cat 4. �C�~�n� 

- San phdi bun co the! co mai chc hay khong co mai che, ne'u khOng co mai che, vE 
mua mu'a san phdi khOng lam �v�i�~�c� dll\1c. 

- Chi tieu thie't ke': De! �d�~�t� n6ng dQ dJn 25% (d(> im 75%). 

+ Chi6u day bun 8 cm, th<1i gian phdi 3 �t�u�~�n� (21 ngay). 

+ �C�h�i�~�u� day bun JO cm, thC1i gian phdi 4 tu!n (28 ngay). 

+ �C�h�i�~�u� day bun 12 cm, thC1f gian phdi 6 tu!n (42 ngay). 

Vi di! : Tinh san phdi bun n6ng de;> bun vao 5%, bun khO ra 25%. 

Tn,mg h.tc_1ng bun dtta phdi hang ngay 600 kg ty tr9ng dung djch S = 1,02 ty tr9ng bun 
kho: 1,07. San phdi c6 mai che, lam vi¢c 365 ngay trong nam. Xac djnh �d�i�~�n� tich san phdi. 
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Gicli: 

I. Thl tich dung djch bun 5% dtta 1•ao san ph<li mlii ngay: 

G 0,600 3 V1 =-= =11,76m s. p 1,02 x 0,05 

2. Ch(m �c�h�i�~�u� dcly bUn 25% la 8 cm .wiu 21 ngay Im: san ph<li du<,1c lt1<,1ng q'in: 

G=V.S.P 

V = 1 m2 x 0,08 = 0,08 m3 

s = 1,07: p = 0,25 

G = o.ox x 1.07 x 0,25 = 0,0214 ta'n = 21,4 kg/21 ngay 

3. llf(lllg b1i11 l:d11 pluti tmng 21 ngi'ty: 

G=21x600=12.600kg 

4. �D�i�~�n� tich scln plu1i: 

F= G _ 12600 
g - -21·4··· ... = 588 �1�1�1�~� 

' I 



�~�:�~� 

d6 la dien tich cac o phdi, �d�i�~�n� tich du<1ng bao quanh, ho' thu nu'oc, tr1;tm bdm dtta mtd'c �v�~� 

�d�~�u� khu xti' ly la'y bhng 50% dien tich o phu1. T6ng <lien tich san phdi: 

F = 1,5 x 588 = 883,2 m2 

- C6 thi b6 tri 21 o. Dien tich 1 o : 
588 2 

f=-=28 m 
21 

o c6 kich thu'oc 4 x 7 (m). Tich dung djch bun va xuc bun khO theo chu ky 21 ngay l �l�~�n�.� 

5. Chieu cao thllnh san ph<Ji: 

H = h, + h2 + h3 + h4 

h1 : �C�h�i�~�u� cao lop soi= 20 cm 

h2 : �C�h�i�~�u� cao lop cat = 20 cm 

h3 : �C�h�i�~�u� cao dung djch blln 

v, 11,76 
h3 = -=-- =0,42m=42cm 

f 28 

H = 0,2 + 0,2 + 0,42 + 0,3 = 1,12 m 

2. May IQc cijn chan kh6ng 

May l9c chiin khong la thie't bi lam kho bun c6 thi giam d9 im ciia bUn tU' 99% 

xu6ng 70 - 85% Luy thu{)c vao tinh cha't c1.ia cij.n va t6c d{) quay ciia may (th<1i gian lam 

khO). Lol)i �t�h�i�~�t� bi nay du'<jc a°p dl)ng �n�h�i�~�u� trong qua khU', mu<1i nam giln day do c6 �n�h�i�~�u� 
lol)i thie't bi md'i c6 hieu sua't cao hdn, chi phi dilu tu' va chi phi quan lyre hdn �n�h�i�~�u� ldn, l1;ti 

c6 qua trlnh �v�~�n� hanh ddn gian hdn, nen thie't bi l9c chan khong da khOng con du<jc sti' 

di.mg. Hinh 14 - 5 gioi �t�h�i�~�u� sd d6 lam �v�i�~�c� ciia 16 h<Jp cac thie't bi trong M lam kM cij.n 

bling l9c chan khong. 

Thie't bi J9c cij.n chiin khong g6m tr6ng J9c hinh trl) dij.t nhm ngang, vanh ngoai b9c 

vai l9c bhng s<ji nilong, hm}c s<;li Lhcp khong ri, �m�~�t� lu'oi 80 - 100 µm. Tr6ng 19c dij.t �n�g�~�p� 

I I . 
trong thung chU'a cij.n 4 dC'n 3 du<1ng kinh. Khi J9c, tr6ng quay quanh tr1.1c �n�~�m� ngang, ben 

trong tr6ng IQC du'<Jc may bdm chiin khOng rut khong khi va nude ra di ll)O d(> chiin khong 

tit 300-650 mm Hg. Ben ngoai tr6ng la ap hfc khf troi, ben trong la chan khOng, J)en nu'd'c 

di qua vai l9c vao phfa Lrong con �c�~�n� bj giii' ll)i tren mij.l tr6ng, ci;n di.tc;lc Jam kho de'°n d() im 
70- 80%. 

- Chi ticu thict ke': Nang sua't lam kho cij.n den 75% la J 7,0 kg cij.n/m2 b& mi;t tro'ng 
trong J gi<1. 
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Nude �s�~�e�h� Ell.la ve khu Xlt ly 

Hlnh 14-5. Sd do 1§.p �d�~�t� may IQc �c�~�n� chan khong 
3. May IQc ep bang tai 

May lam kho can Mng 19c ep tren bang tai du'QC dung ph6 bif\'n hien nay vl quan ly 
ddn gian, ft t6n dien, hieu sua't lam 'kho �c�~�n� cha'p nMn duqc. ffinh 1.4 - 6 giOi thieu sd d5 
cfo ti,to ctia 1 loi,ti may l9c ep �c�~�n� tren bang tai. 

�·�·�~� Nguyen t8:c lam viec : He tho'ng 19c ep �c�~�n� tren bang tai g6m �m�~�y� bdm bUn tlt �b�~� 
co �d�~�c� de'n thung hoa tr()n h6a cha't keo tv (ne'u dn) va dinh lu'qng �c�~�n� (1), thUng nay �d�~�t� 

tren dfo vao ctia bang tai, he tho'ng bang tai va trvc ep, thUng Q\(ng va xe �v�~�n� chuyen �c�~�n� 
kho, bdm nuoc si,tch �d�~� n'i'a bang tai, thUng thu nu'oc 19c va· bdm nu'oc 19c v€ dfo khu xu ly. 
Ditu tien �c�~�n� tu thung dinh htqng va phan pho'i (1) di vao doi,tn ditu ctia bang tai (2) (J doi,tn 
nay nu'oc du'c;1c 19c qua bang tai theo nguyen tfo 19c tr<;>ng l\(c, di qua dn gi,tt (3) �d�~� san d€u 
�c�~�n� tren toan �c�h�i�~�u� r()ng bang, r6i di qua trvc ep (4) va (5) c6 l\(c ep tang dfo. meu sua't 
lam khO clltn phv thu6c vao nhi€u thOng so' nhtt: �d�~�c� tfnh ctia clltn, clltn c6 tr()n v(fi h6a cha't 
keo t\l hay khong, d() r6ng ctia bang l9c, to'c d9 di �c�h�u�y�~�n� va l\(c nen ciia bang tai. N6ng d() 
clltn sau khi lam kho tren may 19c ep bang tiii di,tt du'cJc ttt 15 - 25%. 

- Chi tieu thie't ke': May ep bun bang tai c6 tren thi tru'ong c6 chieu r9ng bang ttt 0,5 
- 3,5 m, ph5 bie'n la loi,ti may c6 chi€u r()ng bang 1,0 m, 1,2 m, 1,5 m va 2,0 m. 
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Chlt..;., l1j r 
Dung djch �c�~�n� 

Hinh 14-6. Sd 'do nguyen ly lam �v�i�~�c� cua may lam khO �c�~�n� 

bang may IQc ep tren bang tai 

Tai trQng cij.n tren 1 m r<?ng ciia bang tai dao d<]ng tir 90 - 680 kg/m �c�h�i�~�u� r<?ng 
bang.h, tiiy thu()c vao lol,li �c�~�n� va lol,li may. LU'<;jng �~�U�'�d�c� lQC qua bang tir 1,6 de'n 6,3 1/m 
r()ng.giay. May lQc ep bang tai nen �d�~�t� ndi r<]ng, tholing gi6 �d�~� phOng ndng d9 H2S qua 
mU'c cho phep. 

Vi d11- : Tinh may ep �c�~�n� baqg tai �d�~� lam khO �c�~�n� da XU ly c5n djnh va co �d�~�c� de'n 5% 
(vi d\l d ChU'dng 13) tr9ng ht<;jng �c�~�n� 513 kg/ngay: 

�T�h�~� tfch �c�~�n� : 10,2 m3/ngay. May ep lam vic$c 8 giC11 ngay, 1 �t�u�~�n� lam 5 ngay. 

Gidi: 

I. Litr;ng cijn dita vao may I tudn : 

G1=7x513 = 

Q=7x10,2 = 
2. Litr;ng cijn dita vao may I gia: 

3591 

3 591 kg 

71,4m3 

G= -- =89775kg/h 
5x8 ' 
71,4 3 

q = -- = 1 785 m /h 5x8 ' 

3. Chiiu r9ng bang tdi ne'u chQn nang sua't 600 kglm r9ng gia: 

897,75 
b= = 149m 600 ' 

ch9n may c6 �c�h�i�~�u� r9ng Mng 1,5 m; nang sua't 600 kg �c�~�n�/�m�.�h�.� 
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4. May ep cijn ly tam 

Um khO �c�~�n� theo nguyen �t�~�c� lifog va ep �c�~�n� bbg h.tc ly tam. Hlnh 14 - 7 gidi thi9u 
sd d6 ca'u ti,.o va nguyen �t�~�c� lam viec ciia may. 

Dung djch �c�~�n� dti<;1c bdm vao may theo 6ng co' djnh �d�~�t� a dQC tam may, nlni trong loi 
ciia tn.ic banh vit �c�h�u�y�~�n� d()ng cMm va ngti<;1c �c�h�i�~�u� vdi thong quay �d�~� d6n �c�~�n� khO de'n 
cti'a xii �c�~�n�.� 

q.n di ra khoi �d�~�u� o'ng �d�~�t� (J cu6i thUng quay, �c�~�n� chju tac d()ng ciia h.tc ly tam dinh 
vao �m�~�t� trong thong, nlfdc trao ra dti<;1c thao qua 16 �d�~�t� CJ cu6i thong quay. 

- Cac thong so' thie't ke': Llfu llf<;1ng ca'p vao q, �d�~�c� tinh va n6ng d() �c�~�n� P, nhiet d() t", 
�v�~�n� t6c quay ciia thung ly tam va �v�~�n� t6c quay nglf<;1c �c�h�i�~�u� ciia tn,1c vfl d6n c<;in ro. 

HQpS6 
�d�i�~�u� chTnh toe dg 

1-Vobaoche 

r.=====tt=============;-;=====il 
-· • Bani 1 xe truyen dc?ng 

�~� 
. ' 

Xa nu"c xa �c�~�n� kho 

Hinh 14-7. May Ii tam lam kho �c�~�n� c6 tn.ic vrt ep �c�~�n� 

va thung chU'a �c�~�n� quay ngUQc chieu 

0 c •ell 
KIS· > 
0 :Jo 

0. -,,. 0 
.c Q) 
c �~� 

tc() ,-
.c 1! 
c 0 

l•<U cu 
-c ·o 
DI .C 
c •CU 

'O > 

May ep ly tam dang dti<;1c dung ph5 bie'n CJ cac nba may xti' ly ntidc �t�h�~�l�i� vl: V6ri c1ftu 
tti it, chi phi quan ly tha'p, tuy c6 t6n dien hdn cac �l�o�~�i� may kbac, he tho'ng kin khong co 
mui, chie'm it dierr tfch, khong pbai thtiC1ng xuyen lhco doi. 

Nhti<;Jc �d�i�~�m� : To'n dien hdn cac �l�o�~�i� may cp bang tai, lti<;1ng �c�~�n� con trong nu'oc l9c 
cao hdn bang tai. 

- 6ng �d�~�n� va rut bun tU' cac cong trlnh phai c6 dlfong kinh �~� 200 mm, lfnh loan o'ng 

dan bun va may bdm bun xem cac tai li¢u tinh loan thiiy h.tc dong bun �c�~�n�.� 
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XV. I. GI di THI{m 

CHVONGXV 

TitTTRUNG 

Nude thai sau khi xii' ly bAng phudng phap sinh hQc con chti'a khoang �J�O�~� - 106 vi 
khulfn trong l ml. Hiu he't cac �l�o�~�i� vi khulfn c6 trong nude thiii khOng phai la vi trung gay 
benh, nhu'ng khOng �l�o�~�i� trtr khii nang tdn t1,ti m()t vai �l�o�~�i� vi khuifn gay b¢nh nao d6. Ne'u xa 
nu'dc thiii ra ngudn dtp nu'dc, hd bdi, hd nuoi ca thi kba nang Ian �t�r�u�y�~�n� b<;nh SC ra'l 1dn, do 
d6 phili c6 bi¢n phap ti¢t trung ntidc thiii trudc khi xii ra ngu6n tie'p nMn. Cac bi¢n pbap 
ti¢t trung nude thiii ph6 bie'n hi¢n nay la : 

1. Dung Clo hdi qua thie't bi djnh lu'<.fng Clo.· 

2. Dung Hypoclorit - canxi d1.rng b()t - Ca<CIOh - boa tan trong thung dung djch 3 
- 5% r6i cljnh �l�u�'�~�1�n�g� vao �b�~� tie'p xtic. 

3. Dung Hypoclorit - natri, nude zavel NaCIO. 

4. Dung Ozon. Ozon du'cjc san xua't tii' khong khi do may hJ<> Ozon �d�~�t� trong 
nha may xii' ly nude thai. Ozon siin xua't ra, duqc d§n ngay viio be boa tan 
va tie'p xuc. 

5. Dung tia qtc lim (UV) do den thiiy ngan ap life tha'p san ra. Den phat tia clfc tim 
�d�~�t� �n�g�~�p� trong mu'dng c6 nu'dc thiii chiiy '-)Ila 

Ttr tru'dc dc'n nay, khi ti¢t trung nude thiii hay dung Clo hdi va cac h9p cha't ciia Clo vl 
Clo la h6a cha't dt.tqc cac nganh cong nghi¢p dung �n�h�i�~�u�.� c6 sfo trcn thi tntong. gia thanh 
cha'p �n�h�~�n� du'cjc, hi¢u qua ti¢t lrung cao. Nhung nhii'ng nam gfo day cac nha khoa h9c du'a 
ra khuyc'n cao �h�~�n� chc' dung Clo M ti¢t trung nude 1ha1 vi ; 

Lu'cjng Clo du' 0,5 mg/1 trong nude thiii d€ dam bao slf an toan va 6n djnh cho qua 
trlnh ti¢t trung se gay �h�~�i� de'n ca va cac sinh �v�~�t� nu'dc c6 ich khac. 

Clo kc't h<;fp vdi hydrocachon thanh hqp chift c6 h1,ti cho moi tru'ong s6ng. 

d cac nu'ck ticn tiC'n hic;n nay clang thay �d�~�1�i� Clo bhng Ozon lam chill ti<;t trung mt<k 
thiii, va dang nghicn CULi ap d1.1ng sat trung bAng thic't bi phat tia c\(c lim. 

E>(>ng h9c dta qua trlnh tii;t trung bhng Clo, cac thie't bi djnh lu'cjng, quy trlnh �v�~�n� 

hanh da (lu'<.fc ncu trong cac tiii li¢u ca'p nude nhu': 

Xii' ly nude ca'p cho dan dt,rng vii cong nghit;p - Nha xua't hiln Khoa h9c Ky 
�t�h�u�~� t 1998. 
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Tinh toan thie't ke' cac cong trlnh trong h9 th6ng ca'p mtd'c si,tch - Nha xua't ban 

Khoa h9c Ky �t�h�u�~�t� 1999. 

Trong tai �l�i�~�u� nay chung toi chi gid'i thi¢u khai quat phll'dng phap �t�i�~�t� trung bhng 

Ozan va tia Cl/C tim. 

xv.2. T1eT TRuNa BA.Na ozoN 

Ozon c6 cong thuc h6a h<;>c la Oi. CJ �d�i�~�u� ki¢n hinh thll'C1ng, Ozon la �c�h�~�{�t� khong �b�~�n� 
vli'ng va bi phan hiiy ra't nhanh thi'lnh khf Oxy di,tng �h�~�n� vli'ng 0 2• Boi vi Oion la cha't khong 
b&n vli'ng va khong Lh'5 htu giu lau Lrong blnh chua nen phiii dung may siin xua't Ozon ngay 
�t�~�i� ndi sii' di.mg. 

Ozon dU'(lc san xua't bhng each cho Oxy ho{lc khong khi di qua thie't bi ph6ng tia lii'a 
di9n. nhli hi¢n tli<jng ta vfo tha'y trong thicn nhien sau Lia chd'p ctia dong bao, khOng khi tro 
ncn Si,\Ch va mat hdn la do Lac dl)ng lam �s�~�c�h� khong khi cua Ozon. D6 ca'p du hl\fng Ozon 
ti¢t trung cho nha may xii' ly nll'd'c thai, dung may phaL Lia lii'a �d�i�~�n� g6m 2 ( i9n qt,: kim loai 
d{lt each nhau I khoang cho khong khi �c�h�~�y� qua. Ca'p dong dit';n xoay chi eu vao cac di9n 
clfc M �t�~�o� ra tia h6 quang, d6ng thC1i vdi vi¢c th6i lu6ng khong khi Si,\Ch di qua khc ha gili'a 
cac �d�i�~�n� clfc M chuy6n m9t �p�h�~�n� Oxy thanh·Ozon. Ngu6n khOng khi vlia Ia ngu6n ca'p Oxy 
vii'a la ch.a'L �d�i�~�n� moi d6 san �d�~�u� di<;n tich ph6ng ra tren toan �b�~� m{lt �d�i�~�n� cl,ic, ngan can 

�h�i�~�n� lll'(lng ph6ng di¢n qua tai cl}c h9. Siin phff m ph\I ciia qua trlnh siin xua't Ozo11 la nhi¢t 
lll'(lng. Lu6ng khong khi di qua khc ha gili'a cac di¢n clfc khong du de lam li,\nh (hi,\ �n�h�i�~�t�)� 

cac dil;n clfc, do Ci nhi9t J9 cao, Ozon dll'qc san xua't ra ra't �d�~� hi phan hiiy thanh Oxy dt> d6 
dn phai Mp lhie't bi lam �l�~�n�h� di¢n Cl/C a may san xua't Ozon. C6 2 loi,\i thie't bi lam li,\nh 
�d�i�~�n� Cl/C : 

l Ulm l<:1nh bling khong khi. 

2. Lam �l�~�n�h� bAng nll'd'c. 

Dlid'i tac di,mg ciia tia hi'a �d�i�~�n�.� m(H �p�h�~�n� Nitd phan ung vd'i mtd'c thanh Axil Nitric c6 

Lac dl)ng an mon kim loi,\i cua may phat. do do �d�~� loi,ti lrlt hi<;n tll'(lng nay, khong khi trU'd'c 

khi cho vao may ll)O Ozon phai dU'<jc lam Si,\ Ch ct6 khli' hoan loan d9 if m. 

N6ng d9 Ozon trong hdn h(lp khi Ji ra khoi may �p�h�a�~� tii' I - 2 % tinh thco tr9ng lll'qng 

dll'qc dtfa thing, vao bE hoa tan va tie'p xuc vd'i nude thai �·�d�~� ti<;t trung. Hi¢u qua �t�i�~�t� trung 

ph\I thu(k vao cha't 11.l'(lng nlid'c thai, cliC1ng d9 khua'y tr9n va thoi gian tic'p xuc. Dlfa vao 

thoi gian tie'p xuc dn thic't llr 4 dC'n 8 phul, thliong thie't ke' 3 �l�o�~�i� be hoa tan va khua'y tr(>n 

Ozon vao nude thai �~� 

I. E>i qua ld'p l<;>c n6i. 

2. Dung Ezcctor. 

3. Dung canh khua'y �d�~� hoa tan khi. 
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Cf u 11h1t{lc diim cua Ozon : 

+ lfu dilm: 

1. Khong c6 mui. 

2. Lam giam nhu cfiu Oxy cua m.tdc, giam n&ng de) cMt hii'u cd, giiim n&ng de) cat 

cha't hm)l tinh �b�~� �m�~�t�.� 

3. Khti' ma u, phenol, Xianua. 

4. Tang n6ng d() oxy boa 1a!1.. 

5. Khong c6 siin phffm pht.J gay d()c hi.ii. 

6. Tang �v�~�n� tO'c U{ng cda c1khi_1.l ld lii'ng. 

+ N h tl<lc t1 i lm : 

I. Von ofiu ttt han �d�~�u� cao. 

2. Tieu ton nang ltt<;1ng di¢n. 

Kha 11ii.11g ti't trlmg ciia Ozo11 : 

DC) boa tan vao nttdc cua Ozon ga·p 13 Ifin d()*boa tan cua Oxy. Khi vira moi cho 

Ozon vao nttdc, tac d1,mg ti¢t trilng xay ra ra't it, khi Ozon dii hoa tan du �l�i�~�u� ht9ng, ung vdi 

ham ltt<jng du M oxy h6a cha't hi.Yu cd va vi khuffn c6 trong nttdc, h.ic d6 tac d1.1ng ti¢t trilng 

ctia Ozon mi.111h va nhanh ga'p 3.100 Ifin so voi Clo, va thC1i gian �t�i�~�t� trilng xiiy ra trong 

khoiing tti' 3 ctC'n 8 giay. 

�L�i�~�u� ltt<jng Ozon dn M ti<$t trilng nttdc tbai sau khi Mng a h6 Mng d<Jt 2 thttC1ng dao 

d()ng tti' 5 - 15 mg/I, tily thu()c vao cha't lttc;lng nttoc da xii' ly. Ozon c6 tac d\lng ticu �d�i�~�t� 

virut ra't mi_lnh khi thoi gian tiC'p xuc du dai khoang 5 phut. 

Kha nang sii' �d�~�1�1�1�g� Ozon trong quy trlnh xii' ly nttdc thai : 

l. Ozon co khii niing khii' cha't rfo trong nttdc thiii biing tac d\lng oxy h6a va �t�u�y�~�n� 

n6i, h9t ci_in n6i lcn khi cho Ozon hoa tan vao nttoc thai, cac h9t nay trong qua 

trlnh n<5i lcn ha'p th\l so ldn �c�~�n� cli'ng, h<jp cha't Nild va phot pho. 

2. pH cua nttoc thiii tang lcn chut it do C02 dtt<jc thoat ra. 

3. Khii' mau Va <19 d\IC do tac d\lng oxy h6a cua Ozon voi �~�a�c� h<;lp chill hlO �~�a�u�.� 

4. �C�h�u�y�~�n� h6a NH.i + thanh N03•• 

Ndng de) Ozon trong khong khi cao hdn 1 mg/I gay d(>c hiJi cho ngttoi quan ly �v�~�n� 

hanh, do d6 cfin phai c6 �b�~�¢�n� phap phal �h�i�~�n� va phong ng.U'a Ii.ii gian �d�~�i� may. 
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XV.3. �T�l�~�T� TR UNG BANG TIA el,Je TfM 

Tia clfc tim (UV) la tia buc �x�~� �d�i�~�n� tu co buck song khoang 4 - 400 nm (nanometer). 
E>(> dai song ciia tia ClfC tim nAm ngoai vung phat �h�i�~�n�.� nMn bie't cua mAt thU'C1ng. Dung tia 
clfc tim M tit;t lrung khong lam thay d6i Linh cha't hoa h9c va ly hQC cua mtck. 

Tia clfc tim tac dt,mg lam thay d6i DNA ciia te' bao vi khufo, tia clfc Lim co d() dai 
budc song 254 �~�m�.� c6 khii nang �d�i�~�t� khufo cao nha't. Trong cac nha may xii' ly nuoc thiii, 
dung den thiiy ngan ap llfc tha'p �d�~� phat tia clfc tim, �l�o�~�t�i� den nay phat ra tia clfc tim c6 buoc 
song 253,7 nm, bong den �d�~�t� Lrong h(>p thiiy tinh khOng ha'p th\l tia clfc Lim, ngan each den 
va nu'oc thiii. Den du'cJc lAp thanh b() trong hQp dlfng co vach ngan phan pho'i �d�~� khi nude 
chay qua hQp, du'cJc tr(>n �d�~�u� M cho s6 lucjng vi khu.fn di qua den Lrong thC1i gian Lie'p xuc o 
h()p la cao nhilt. Lop nude di qua den cod(> day khoiing 6 mm, nan6 lucJng tieu Lht,t tlt 6 000 
- 13 000 microwat /s. Cac �l�o�~�i� den Lhiiy ngan ap llfc ta'p san xua't Lia clfc tim �h�i�~�n� nay c6 �t�h�~� 

phat ra cong sua'L 30 000 microwaL /s. d() �b�~�n� 3 000 gio de'n 8 000 giC1. 

Nhtt(fC diim cua tia c{fc t{m : 

I. Chi phi �v�~�n� hanh cao. 

2. f)() vif n d\IC cua nuck Va ch(t nhC1n. ham vao den CO �t�h�~� ngan cf.n Lia ClfC tim tac 
' dt,tng vao vi khu.f n. do do hil;u qua �l�i�~�t� Lrung thilp. 

%1 

Cdc th{fc �n�g�h�i�~�m� gtin dtly c:ho ke't qucl : 

Nude thai co ham lucjng �c�~�n� kl lii'ng SS'.:> 50 mg/I, sau.khi di qua hQp den clfc tim voi 

ticu cpuii'n nang lu<Jng ncu trcn cho ke't qua : Trong nude con 200 eoliform/100 ml. KC'L qua 
nay khich �I�~� �v�i�~�c� nghien cuu Map <l1,1ng den clfc tim �n�h�i�~�u� hdn nfi'a. 
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