MOT SO KET QUA NGHIEN COU MO HINH DO
VA BOD TRONG NUGC SONG '

PTS. PHAM TOAN THANG
Trung 1Am Moi lruégng

Viéc mé hinh hoa sy thay d6i DO (Dissolved Oxygen) trong nuéde séng
chiém phén 164 cie céng (rinh danh cho mé binh chét nwée. Pidu d6 do haj
nguyén nhan: moét mit DO 1A chi tiéu chung cho sy séng trong mei trudng
nuwée, mit khac rdt nhidu yéu t6 nhidm bin o6 twong tac v6i DO.

Mot trong nhirng chf tiéu nhidm bin thong dung nhit 1a BOD (Bioche-
- mjcal Oxygen Demand). BOD Ia nguyén nhan chinh lam gidm ham hrong DO
‘trong nuéde va do d6 1am sat kém chét lwong nwde. Vi vay, mé hinh DO thudng
gin v6i mé hinh BOD va goi chung 14 mé hinh BO va BOD.

- Hién nay khéng thé k& hét cde mé hinh danh cho vige mo ti tuong tac
gt DO va BOD. Tuy nhién, theo danh gi4 cta M.B. Beck, cong trinh nghién
ctru clia hai nha khoa hoc E. Streefer va E, Phelps dwoc coi 14 kinh didn, cé
dnh hudng quyét dinh dén lich s& phat tridn ciia cdc moé hinh DO va BOD.
Mo hinh Streeter — Phelps tvong déi don giin, da ap dung. Song do né chi
thich hop cho digu kién dong chdy déun, nén nhidu tac gid khac di hoan thién.

va phat (rign né d& cé thé mo phong duwgce tinh hinh DO va BOD trong nwée
song voi cac dic diém riéng biét nao d6 v& ché do chiy, ve qué trinh boi ling
~ hogic bao mon Iong din; vé qua trink quang hop va ho hdp cla thue vat thay
sinh. Dién hinh 14 cdc m6 hinh ofa W.E. Dobbins (1964), W.D.Hansen vi R.J.
Frankel (1965) v.v. Nhung cing moé t& ti mi cac qua trinh anh huéng @én DO
va BOD xiy ra trong déng nuwdc thi cing gip khé khin trong viéc x4c djnh
chc thoéng s6 ¢ha mo hinh. Chinh vi vay cho dén nay nguoi ta vin thudng ding .
mo hinh Streeter — Phelps cho vige phan tich danh gid, du bao chit Irong nuwde.

_ - Trong hoan cinh céng tac kidm sodt nhiém bidn moi tredng con méi ma,
chiing t6i di nghién ctru 4p dung mé hinh Sireeter — Phelps va Thomas cho
cac dong chdy on dinh. Bén canh d¢ ching 16i cling nghién ctru thir nghiém
- mo hinh phan 14 cho céc dong chiy khong 6n dihh c¢6 nhisu ‘ngudn thai.

1. Ap dung mo hinh Streeter—Phelps va Thomas
Déi voi nude song viung khong anh Luéng thiy trieu, gia ‘thiét phan
Ung sinh héa tiéu thy oxy la phin rng don phén &, ta ¢ phwong trinh
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Gidi phwong trinh nay s& thu dwoc nghiém
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Los L (mg/1): BOD & miit cil ban diu va mit cit cach do mot doan khién
dong nude phai chdy mit mét thoi gian t voi van téc v.

D6i v6i trang th&i chiv déu ta c6 phuwong trinh vi phan cho do thiéu
hut bio hoa D (mg/l)
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trcmg dé Do, D la do thizu hut bio hoa oxy & mat cit ban diu va mit cit can'
tim con K2 la hé 56 tdc do xam nhcm oxy (1 ngay)

\.éuluu} Ang ;t”':: _}_,,, tft c6 t hé {hﬂ} xang phuonﬁ trlnh tren cho phep :
: ; : v :

_\‘10 dznb do tll - h ii-hfo hoa o :ay {do c‘?o :\éc (:’[111*1 cuoc néng do DO) o mat
cit. bt k¥ theo chiau dai séng. Cac phwong trinh ciia Streeter - Phelps £oi trén’
dwoe st dung rong rii dé danh gia va di bao nhidm ban nguon nuae. Nguo;
ta con ding, md hink Stre\,[ er—Plielps nh&m xac dinh Iuong tai chat ban téida
duoc phcp dd nuoe séng co é duy t“ noad c“i‘o DO & mot glo'l han nao. do.
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©- Lis-BOD tm da 6uoc ‘phép (mr*/l)
Dy = - do thidu }1 1t hiio hoa ban ddu (mr*/l) _
Trong mo hinh S’[l r—1 iefps cdn phii d(; dac, xdc dinh cic thong s6

“co ban sau:
e \hlet (’n nuuc sOng - NPT
= Dlen Lch cac mit cif, ﬂo mng do sau-

- I‘oc c{o dong cha3 tren song




— Luu lwgng nude thai, nroe song

— Khodng cach gita cdc mit cit

~ Thé&i gian chay lruvin

— Hé sd téde dd iéu thu ovy Ky

— 1@ 80 t6e do xam nhdp oxy ko

— BOD toan phiin va DO & mit cit s6 khong.

Thomas da phat trién mo hinh Streeter — Phelps bing cach dya vio hé
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s6 K3 néi 1én mtc do bdi ling hofic bio mon long ¢in. Khi K3 = (0 mé hinh
Thomas trd thinh mo hinh Streeler — Phelps. Trong cic théng sO n6i trén

kho xdc dinh nhilt 1a cée gia tri I va Ka. Tron ko cfia hai bao. ching
61 chi trinh bay cdeh xac dinh K1.K2 ciia chin

Xac dinh X1, Ks.

V6i ma hinh Streeter — Phelps, K ch oc xic dinh biing cong thie

‘--]g _._E_.‘.&_ ; ‘ (6)

s R = e——

t — thoi gian nwée chiy tr mit ot A dén mit cit B mgay)

LA, Lp — BOD toan phin cfia mit cit' A vA mit cit B (n//D).
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Voi m6 hink Thomas. trono’ trudng hop nhin thiy gia tri K3 khong thé
b qua; ¢6 ngbia 1a vai {ro clia bdi Idng hoic béo mon long dan khéng: tha bd
qua thi K1 c’iu'oc xac dinh theo phuong phem phéng thi nzhiém. Néi duug ciia
phwong phap nay nhuw san: dién cac gid tri BODy, BODa, BODs... Iéa do thi
voitrue tung 14 cde gif tri OD&, iﬂ_nc ho qr\h, I3 s& ngay x ta s& thu duge
Ehrn-nr* cong hmn dié‘ s tha v Aoi hnﬂ theoithdi D’ 1 T}1 ‘DJ ﬁnrm cong nfn'
a5 xan dma BOD toan phin g"u doan 1. Sau dé sz dot
BOD con Iai sau cac ngdy, truc¢ hoanh  ghi thdi gian o8
do déc bing gia tri Ki. Sau kil d3 xas dinh dwoe K1 rdi thi gia tri Ks s2 Eu oc
xac dinhti tai lidu thue do : R TH AN at

ta = 0,08 dbn + 0,3 Néu
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¢o sw ling Ki s& nhén gia trj dwong, néu co sy b
gia tri 4m. Diéu d4 rét thuan loi cho viée wée U

-+ Trong thuc hanh ¢6 thé tinh cic gia tri K1 & nhi¢t @ bat ki theo gia tr
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Ki(T)y = K:(26°C) . 1,047 1T—20) | )
Xac dinh K. .

G dwoe céae dinh theo hai plhivong phap:

Phuong phap 1 xiae dinh theo @i lido me do (cong thie Strec’er —
Plelps). :
.. L D o
=K o— - — (9)
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Trong céng thuc nay:

L — BOD toan phiin trung binh gitta hai m#it cit A va B (mg/l)

D — d6 thidu hut bﬁo Troa oxy {rung binh gita hal mit edt A va B ( mg/1
A D — chénh I¢ch do thidu hut bdo hoa oxy gitta hai mit cit A va B(mg/l)-

At — thoi gian nude chdy tir mit cit A dén mil cii B (ngav).
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Phuong phép 2: xac dinh theo tai liéu thay vin e
o : . O Dr.v 3 i i : |
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= tac do trvnq binh dong nuéc (f t/s)
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o= hing 55 .m ‘Lhuoc vio t 'ng aoan sonrr cu thé cunn nhu c‘lat nuoc

1\eu XHE; c-mh duoc dqv di cac Lhong s6 ¢6 th3 tinh rhroc CAC .gna tr1 BOD-
va DO & mat it bit k¥ theo doc séng. Chiing 16i citng dd thu dwge mot-s§ két
qua do dac va “tmh toan BOD va DO theo mo hinh Sireeter — ‘Phelpsva Thomas
déi véi nwée song Ciu doan chay qua thanh pho Thai Nguyén va moét s8 doan
trén séng T6 Lich & Ha N¢i. Trén cic doan séng nay, cé da didu kién d& ap
~dung céc mo hinh ké trén (dong chay coi nhu déu, khéng cé nhidu ngudn thai
b6 sung doc dudng...). Riéng ddi v6i séng Ciun do K3 = 0 nén mé hmh Thomas
trung v0oi mo hinh Streeter — Phelps. Hinh -1 gi¢i thiéu moét vi du vé cac két
qua do dac va tinh toan theo mo hinh Streelcr — Phelps cho nuoc song Cau
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2. &p dung m(} lunh phzzn rd

- déu. 'Irong cong tac digu tm nblem bin thuong ngum ta q_uan ‘tam nhidu den
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_ : Hinh 1. Cac két quad do dae va’ nnh foin t‘leo mo- hmh Streeter - Phelps — 30ng
e au (Thai Nrnu éa) 13/X1/1980: (dudng 1 — BOD thue do,2 —~BOD tinh toan 3 DO thyc do;

o 4-bO nnh lmm 16i K2 tmh theo S'xeelcn - Phelps, 5 - DO tinh todn vdi Kz lmh theo O

'(J'J hor = f)ol bmq ) .
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f; Hinh 2 Cac lu_l qufl do dac vi tinh toau h.eo mo ixmh phan rd, Séng To Lich(Ea
Noi). IS/XH/ f}Sa. :
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e
tml hlnh nudce thm vé mua Lmt Trong mua nay tren dai bo phan song nha
“dong chdy c6 thé coi la déu. Vi vay, chung duge ap dung kha réng rai. Tuy
nhién, v6i cac dong chdy khdéng déu, lwong nudc thai cang nhu hrong nuoe
song thay doi dang k& theo chidu dong chiy thi cin co6 sw phat tridn mé rong
cac md hinh kinh difn. : .
Bude dau ching toi da thir nhi¢m mo hinh phan rd cGa Vien Co hoe, Co
~thé lodn tdt gioi thicu mé hinh nay nha sau:
Niu goi: .
A — dién tich m&' cal ngang
L, Sp — nong do trung binh ciia chdt hitu co va oxy truyéa qua mait cit
ngang '
Lq, Sqp — ndng @9 chil hiru co (BOD) va ndng dd oxy bd sung doc dudng
chiy. . : '
q, Q — lwu lwgng b6 sung va luu lugng ban diiu,
U — vin tdc trung binh dong nuéc ‘
E -he s6 tan xa doc -
R ('L')" I’(QD) 50 hanrr dac trunﬁ cho st thay d6i L vaSp:
3 Ta co: |
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S8l L 1 L Let . qL.
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D&i voi DO
2Sp : .v. 2Sp 1 3 4 oSD
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~V6i song ving khérg ash huwdng thiny ricu s6 hang tan xg doe thuong
duge bd qua, khi d6 'a co:

3L . 3L o~ ; C ( -
i + U Sl (Nt o - ~—-—I—~~) L + ! Lyp (13)
st 3 X B A A \
g A e e P o a
\Sf -+ U - A w2 (Se - Sp)y— KL — S S Lo Syn (10)
Trén duong dic lrur g LR U, kai phuwong irinh nay duge viét lai
N 2t ‘
nhu sau:
dL . q -
—_— = = (k- K 4 L +a (1/)
dt TA )
dD - q
=KL - (K24 ——)D+ (18)
dt (Ba + A ) : P
trong do a = —— lg4
.f? = Dw

= So = 1 (do ih]cu }mt bio nod)

Iu (1() va (18) tmu‘ 1‘§iﬁg uu hm Ihono bo SLmo q = D, donp chav déu
‘thi m6 hinh pbén rd sé tré think mo kinh Streeter — Phelps vi Thomas. Di
nhién viéc tinh toa n 1heo iz:u} iinh phanri tae ia tinh loan cho didu kién dong
chay knong déu va c¢é cac neudn bo sung theo chidu dai dong chay kho khin
hon. Viée xac dinh cac thong sd ctia o hma phan ra ciing s& phte tap hon.
 Véi mye dich thfr nghig¢m chang t6i d& 4p dyng md hinh nay cho séng T6 Lich
‘(hinh-2). Két qua bude diw cho thay mod hinh ¢6 trién vong 16t. Mo hinh nay
¢6 1hd dung d¢ tinh todn nhidm bdn cho cdc séng ma diéu kién dong chay
1«.honﬁ cho pheg ap dung cac mo hinh Sireeter — Phelps va Thomas.

TAI z ‘L TITAM m m

1. Mo hinh todin hoc l\mm soat th(,nl bm nuo\,.. NAXB «Hoa Binh»
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