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TGM TAT

Tinh toan phat thai khi nha kinh tir hé théng x Iy nudc théi dua trén
ma hinh sd 13 phwong phap mdi trén the gioi. Dua trén céc phuong
trinh can bing chét cia cac céu tir, bao gdm cac phuong trinh cén
béing co chét, cac phueng trinh cén bang sinh khdi trong céac bé
phan img, céc hé sd dang hoc, he sd ty lwgng cia cac chat tham gia
céc phan tng sinh hoa trong he thang it y; céc phuong trinh toén
hoc dugc gidi bang phrong phap si va duge code si bang ngon ngir
|ap trinh Matlab. Ma hinh sd gidp tinh toén va du béo vé legng phat
thai khi nha kinh, danh gia anh huéng cia mat s thang sd dén kha
ndng phat thai khi nha kinh, tir da ca the lya chon thong sd van hanh
thich hpp dam béo tinh bén viing ciia hé thang xir ly.

(Ing dung ma hinh tinh todn cho cac nha may xi Iy nuac théi sinh
hoat tai cang ty cd phan nhya Ha Nai dat két qua nhu sau: trong
truang hop thu hdi va ddt khi CHs, he thang xir Iy vai cong suét xir
Iy 13 200 m*/ngay. phét thai khi nha kinh va he sd phat thai la 91,505

kgClz1a/ngay va 2,34 kglO214/kgBOD. Phat thai khi nha kinh tir qua
trinh xtr Iy chigm chi yeu hon 60%, phat thai khi nha kinh tir sén
xuat dign ndng chigm gan 40%. Trong qué trinh xi Iy, phat thai khi
khi, chigm ty |8 hon 40% tai mai bé.

Trang truamng hop phang khang khi CHs, phat théi khi nha kinh tang
gép hai lan so vai truing hop thu hai, cu the lreng phat thai khi nha
kinh ctia hé thang la 186,136 kgClz244/ngay. Xet mat sd yéu td anh
hwdng ddi vai he thdng trong trueng hop thu hai khi CHs, két qua
cho thay khi tang I°C thi tang 3,57 kg G024, tang ndng dall mg BOD/
thi ting 3.13 kg G074 tang thém | ngay lru bun thi tang 13,04 kg CO»-
giam 1,82 kg G024, tang ndng dal mg BOD/I thi téng 4.43 kg GO
w.tang them | ngay lvu ban thi giam 7,007 kg COz-e.

Tir khda: Ma hinh haa tinh toan phat thai khi nha kinh; phat thai khi
nha kinh; he théing xr Iy nuac thai sinh hoat.

ABSTRACT

Calculating greenhouse gas emissions from wastewater treatment
systems based on numerical models is a new method in the world.
Based on the chemical balance equations of the components, including
substrate balance equations, biomass balance equations in reaction
tanks, stoichiometric coefficients of substances participating in
biochemical reactions in the treatment system. Mathematical
equations are solved numerically and coded using the Matlab
programming language. Numerical models help calculate and forecast
greenhouse gas emissions, evaluate the influence of a number of
parameters on the ability to emit greenhouse gases, from which
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appropriate operating parameters can be selected to ensure
efficiency. sustainability of the treatment system.

Applying of numerical model for calculation of domestic wastewater
treatment plants at Hanoi Plastic Joint Stock Company achieved the
following results: in the case of CH4 gas recovery and combustion, the
treatment system with a treatment capacity of 200 m3 /day,
greenhouse gas emissions and emission factors are 31.005 kgCOZ-
eq/day and 2.34 kgC0Z-eq/kgBOD. Greenhouse gas emissions from
the processing process account for more than 60%. greenhouse gas
emissions from electricity production account for nearly 40%. During
the treatment process, greenhouse gas emissions are mainly
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concentrated in biological treatment tanks and anaerobic digestion
tanks, accounting for more than 40% in each tank.

In the case of CH4 air release, greenhouse gas emissions increase two
times compared to the recovery case, specifically the system's
greenhouse gas emissions are 186,156 kgCOZ-eq/day. Considering a
number of factors affecting the system in the case of CH4 gas
recovery, the results show that an increase of loC increases 3.97 kg
C0z-eq, an increase in concentration of [0 mg BOD/! increases 3.13 kg

1. GIGI THIEU

Anh huéng cta bién déi khi hau tdc ddong manh mé dén mai
trudng trai dat va ddi séng clia con ngudgi. Cac hién tuong di thudng
thai tiét nhu 10 lut, bao, han héan, bang & Bac cuc va Nam cuc dang
dan dan tan véi téc d nhanh,... déu la hé qua cla bién d&i khi hau.
Nguyén nhan chinh Ia do phat thai khi nha kinh. Mt trong céc
nguén phat thai khi nha kinh nhu CO, CH4 va N2O ¢6 nguén géc ti
cac nha may xu ly nudc thai.

Hé thong x{ ly nudc thai la mot trong nhiing nguén phat thai
khi nha kinh ngay cang dugc quan tam nhiéu hon. Phat thai khi nha
kinh truc tiép tir hé théng xU ly nudc thai gém: phat thai truc tiép tir
qué trinh x ly nhu ti bé xt ly hiéu khi, bé xi ly yém khi, bé phan
huay yém khi, ro ri khi sinh hoc, qua trinh déng keo tu hoa hoc, dét
khi sinh hoc trong néi hoi thu hoi.

Hién nay, trong téng kiém ké quéc gia khi nha kinh tai Viét Nam,
tinh todn phat thai khi nha kinh tir hé théng xa ly nudc thai la mot
van dé dang bo ngd. Nghién ciru mé hinh tinh toan phat khi nha
kinh tir hé théng xu ly nudc thai la moét quan diém kha méi mé, gidp
gidm thiéu chi phi do dac, nhanh chéng c6 dugc bo s6 liéu du bao
vé lugng phat thai khi nha kinh va 1a céng cu hitu hiéu trong danh
gia tinh bén viing ctia mot hé théng x{ ly nudc thai, nham cé chién
Iugc gidm phat thai khi nha kinh va gép phan trong cong tac Ung
pho véi bién di khi hau tai Viét Nam.

2.DOI TUGNG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tugng nghién ciu va phuong phap nghién ciu

DaGi tugng nghién clu la hé théng xt ly nudc thai sinh hoat st
dung cong nghé xt ly sinh hoc thiéu khi - hiéu khi va phan hay bun
yém khi. Cac s6 liéu tinh toan ap dung cho Hé thong xu Iy nudc thai
sinh hoat clla Céng ty CP nhya Ha Noi va s6 liéu cia mét s6 hé théng
xU ly nuéc thai sinh hoat khac;

2.2. Phuong phap nghién ctu

Nghién ctu st dung moét sé phuong phap nhu: phuong phéap
mo hinh hoéa, phuong phap mé phdng sé, phuong phap phan tich
trong phong thi nghiém, ky thuat théng ké dé xt ly cac s6 liéu thuc
nghiém va phuong phap phan tich so sanh.

3. Nghién citu thiét 1ap mé hinh tinh toan phat thai khi nha
kinh tit hé théng xi ly nudc thai sinh hoat

2}

Hinh 3.1: S¢ d6 hé thdng x Iy nudc thai sinh hoat
Thiét 1ap mé hinh sé tinh todn phat thai khi nha kinh tir qua trinh

C02-eq, increasing | day of sludge retention increases 13.04 kg C0Z-eq
in the biological treatment tank, in the anaerobic sludge digestion tank,
when increasing loC, the decrease is 182 kg COZ-eq, increasing the
concentration by 10 mg BOD /1 increases 4.43 kg C0Z-eq, increasing |
day of sludge retention reduces 7.017 kg C0Z-eq.

Keywords: Modeling and calculating greenhouse gas emissions;
greenhouse gas emissions; domestic wastewater

xU ly nuéc thai trén co sé: phuong trinh can bang khéi lugng co chat
va phuong trinh can bang néng d6 sinh khéi va cac phan tng hoa
sinh xay ra trong qua trinh xU ly (gia thiét v6i nudc thai sinh hoat,
coéng thic CioH1sNOs dugc sir dung dai dién cho co chat hitu co [1;
2; 3; 9]; CsH;0:2N dugc st dung dai dién cho sinh khéi).

3.1. Tinh toan phat thai khi nha kinh tit bé xi ly hiéu khi

a.Tinh toan & duong bién 1

Chét rén I ling trong nudc thai dugc loai bé tai bé 1ang so
c8p. Bun lang so cap dugc dua dén bé phan hiy bun. Lugng BODs
va SS dugc loai bé trong bé 1ang so cap dugc tinh nhu sau:

SSkhu,bI = PrbI,SSX Qo,v X SSo,v (31)
BODxnubl = Proigop X Qoyv X Sov (3.2)
Trong do:

SSknubi: lUGNg SS bi loai bé trong bé 1dng so cap (g/ngay)

BODxnupi : Iugng BODs bi loai bé trong bé 13ng sa cap (g/ngay)

Qo Luu lugng dong vao hé théng xt ly (m3/ngay)

SSov: NoNg dd chét ran I Iting dong vao hé théng xu ly (mg/1)

Sov : NONg d6 co chat dong vao hé théng xdr ly (mg/l)

Proiss: phan tram SS bi loai bd trong bé l1dng so cap (%)

Proigon: phan tram BODs bi loai b trong bé 1dng sa cap (%)

b. Tinh toan & dudng bién 2

* Can bang khéi lugng sinh khéi

Phuang trinh can bang sinh khéi (bun hoat tinh) trong bé xu ly
hiéu khi nhu sau:

V.‘;—’t‘ =0, Xy — (0r. Xy + Q0. Xp) + 1.V (33)
Ty =—-Y.rs—kqX (T = —Z)iz, k= HT'" (3.4)
Trong dé:

V: Thé tich bé hiéu khi (m?)

(Z—)t(): T8¢ dd thay d6i sinh khéi theo thdi gian (g/m3.ngay)

Xv: Néng dd sinh khéi c6 trong nudc di vao bé, thudng khéong
dang k& (mg/l)

Xr: Nong d6 sinh khéi dong ra (mg/1)

Xr: Néng do sinh khai 1dy tir day bé 1dng thi cap, tudn hoan lai
bé hiéu khi (mg/l)

X: Néng dé sinh khéi trong bé hiéu khi (mg/I)

S: Néng d6 co chat trong bé hiéu khi (mg/I)

Q.: Luu lugng nudc thai dong vao (m3/ngay)

Q.. Luu lugng nudc thai dong ra (m3/ngay)

Qx: Luu lugng xa bun (m3/ngay)

re T6c d6 tang trudng sinh khéi thuc trong bé hiéu khi (g/m*ngay)

r: T6c d6 st dung co chat trong bé hiéu khi (mg/l.ngay)

Y: hé s nang suat sir dung ca chat cuc dai (mg VSS/mg BOD:s)

kd: Hé s6 phan hay néi bao (ngay™)

k: Téc d6 sir dung chéat nén riéng cuc dai (mg co chat/mg sinh
khoi.ngay)

Hm: TOC d6 tang trudng riéng cuc dai (9/g.ngay)

Ks: Hang s6 ban téc do (mg/l).
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C4c gia thiét: trong diéu kién trang thai én dinh, Z—}: = 0; Nong
dé bun hoat tinh dong vao coi la khéng dang ké (X, = 0); luu lugng
bun xa & bé 1ang so cap dugc coi la khong dang ké so vdi luu lugng
nudc thai vao bé (Qu= 0). T d6 phuong trinh 3.3 sé dugc biéu dién

nhu sau; &Xrt@eXn) _ y kS d (3.5)
V.X Ks+S
Thai gian luu ctia bun hay con goi la tudi bun:
VX
RT = ——— .
5 . (Qr-Xr‘*‘Qx-XT") . ’ (3 6)
Nong do sinh khéi trong bé hiéu khi tinh theo céng thuc:
_ Kg[1+kgSRT]

T SRT.(Yk—kg)—-1 (3.7)

* Can bang khéi lugng co chat
Phuong trinh can bang khéi lugng co chat trong bé x(t Iy hiéu khi:

V.2 = QySy = (QrS +QuS) + 1.V (3.8)
& diéu kién trang thai 8n dinh, % = 0 ta co:
_V kxs
(Sv=S8) = xrs (3.9)
VGi HTR = Ql, néng d6 sinh khéi trong bé hiéu khi tinh theo
. . SRT ( Y.(S,-S
cong thuc: X = (E) {H(I(d—SR?I'} (310)
Vi Sydugc tinh bang cach sir dung cong thic khir BODs trong
bé lang so cap: S, = Sp, — BODinuot (3.11)

Q
Tuong tu, trong trudng hop hé théng co xu ly nito, néng dé
sinh khéi tu dudng dugc tinh theo:

Xnie = (ﬂ) {&} (3.12)

HRT ) 14kpit.SRT ;e

Trong do:

Xnit: NONng d6 sinh khéi tu dudng (mg/l)

Ynit: Hé s6 ndng suat cuc dai déi vai vi khudn xt ly nito (mg/mg)

N: Néng dé N-NH, dong vao ma bj oxy hoéa thanh nitrat (mg/1)

knit: H& s6 phan hay noi bao déi véi vi khuan xt Iy nito (ngay™)

* Luong bun taora

Lugng bun tao ra mdi ngay trong bé hiéu khi dugc tinh theo
cOng thuc sau:

XT.V

Py = 5-;7 = PX,BOD + PX,manhtebao + PX,nbVSS + PX,nit (3.13)
Luong bun tao ra do tiéu thu co chat bai vi sinh vat di duéng,

tiéu thu co chat bdi vi sinh vat khir nito va manh té bao

Qv.Y.(S,,—S)

Py pop = 14y SRT (3.14)
Pxnbvss = Q-Xnpvss (3.15)
Px manhvotebao = fa-Ka-X.V (3.16)
Panit = T e (3.17)
Trong do: Xt = X + Xnb+ Xnit (3.18)

X: Néng do sinh khéi di dudng trong bé sinh hoc (mg/1)

Xnit: NOng d6 sinh khéi trong qua trinh nitrat hoa (mg/l)

Xnb: NONg do sinh khéi khong phan hay sinh hoc va sinh ra do
manh té bao vun (mg/l)

Xnb dugc tinh theo cong thic sau day:

X .SRT
Xnp = fq-kq- X.SRT + % (3.19)
@ a0
manhtebao VSSkhongphanhuySH

Mat khac, phuong trinh can bang déi vai khi nito nhu sau:
Nito bj oxi hoa = Nito dong vao - Nito dong ra - Nito trong sinh khéi

Qp.N = Qp.TN, — Q,.TN, — 0,12. Py (3.20)
N = TN, — TN, — 2228xbic (3.21)
Px pio = Px — Pxnwvss (3.22)

Pé tinh lugng nito bi oxi hda, trudc tién gia thiét N= 0,8 N, tir d6
tinh dugc lugng bun tao ra do vi sinh vat khir nito Pxnit theo cong
thuc (3.17), ti€p d6 theo cong thirc (3.21) tinh dugc lugng nito bi oxy
héa mai. Qua trinh dugc |3p lai cho dén khi tim ra dugc gia tri clia
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lugng nito bj oxi hda.
c. Tinh toan lugng phat thai khi nha kinh tir bé xi ly hiéu khi
Luong phat thai khi CO; tao ra ti viéc xtr ly BODs dugc tinh theo
cong thuc sau:
Mcoz,khusop = Yco,- (Qw(Sy — S) — T2, phanhuy- Px,pop)(3.23)
Luong khi CO: bj tiéu thu do qua trinh nitrat héa, qua trinh khir
nitrat va qua trinh phan hay sinh khéi do thiéu co chat hodc chat
dinh dudng va dugc tinh theo cac cong thuc sau:

Mcoz tieuthunit = 7c0y i N- Qv (3.24)
Mcoz,dnt = Ycoz,dnt . N.Qv (3.25)
MCOZ,VSSphanhuy = YCOZ,phanhuy- VSSphanhuy (3-26)

Trong d6, lugng phan huy sinh khoi dugc tinh khoang 85%
lugng bun tao ra do xtr ly sinh hoc [7; 8].
VSSphanhuy = 0,85 V. (kdX + kdn-Xnit) (327)

_ kq.Y.(Sy=S) kanYnN
VSSphannuy = 0.85.SRT. Qy. (G200 4+ Zeny - (3.28)

Vay, téng lugng phat thai khi CO: ti bé hiéu khi dugc tinh theo
cong thuc sau:

Mcoz,bext = Mcozkhusop + Mcoz,vssphanhuy + Mcoz,dnt - Mcoa tieuthunit (3.29)

3.2. Tinh todn phat thai khi nha kinh tit bé phan hay bun
yém khi

* Tinh toan & dudng bién 3

Lugng phat thai khi nha kinh tir qua trinh phan hdy bun sinh hoc
dugc tinh theo:

IMCH4,bephanhuy = YdrCH4,dcy. Pbunsinhhoc (3.30)
M CO2,bephanhuy = YdrCOZ,dcy. Pbunsinhhoc (3.31)
Pbunsinhhoc = 0,8 .PX,bio (332)

Trong trudng hgp thu gom khi CH4 va phéng khéng, lugng khi
nha kinh tir b€ phan hay yém khi tinh theo:

Mcozbephanhuy,pk = Mco2,be phanhuy + 25% McH4,bephanhuy (3.33)

Trong trudng hgp thu gom khi CHsva dem dét, lugng khi nha
kinh tir bé phan hay yém khi tinh theo:

Meya,phanhuy,rori = PTcH, rori- McH4,bephanhuy (3.34)
McH4,phanhuy,thuhoi = McH4,pephanhuy — mCH4,phanhuy,rori(3 35)
Mco2-td,phanhuymetan = YCH4,dot-mCH4,phanhuythuhoi +
25. McHa,phanhuyrori (3.36)

Mco2,bephanhuy,dot = MCO2,be phanhuy + MCO2-td,phanhuymetan (3.37)

3.3. Tinh toan phat thai khi nha kinh ti phan hily BODs dong ra

BODs hoa tan dong ra dugc phan hudy trong dong ti€p nhan va
déng gop vao phét thai khi nha kinh. Khi chat hiiu co bi oxy héa thi: 0,33

gCO2/gBODs va 0,422 gVSS/gBODs dugc tao ra. Hon n(fa, sinh
khéi bi phan hay tao ra 1,56 gC0O,/gVSS. Do vay, lugng CO:tao ra do
BODs dong ra dugc tinh theo cong thic:

Mcoz,800ra = (Yco2 +Yvss.Ycoz,phanhuy). S.Qr (kgCO2/ng) (3.38)

3.4. Tinh toan phat thai khi N.O tir hé théng xi ly

Lugng khi N2O dugc phat thai tryc tiép tir hé théng xu ly nuéc
thai hoac gian tiép ti dong nudc thai chdy vao nguén ti€p nhan
(s6ng, ho, bién). Phat thai truc ti€p tir qua trinh nitrat héa va khi
nitrat trong hé thong xt ly nudc thai dugc xem nhu la nguén thu
yéu, phat thai nay rat nhé va chi c6 thé dugc quan tdm & quéc gia
c6 hé théng xU ly nudc thai tap trung tién tién chiém uu thé véi cac
budc nitrat héa va khif nitrat.

* Lugng phat thai N2O gian tiép tir dong ra nudc thai vao nguén
tiép nhan: Phat thai N20 = Naongra * EFdongre * 44/28 (3.39)

Trong do:

Phat thai N2O: phat thai N2O trong nam kiém ké, kgN.O/nam

EFdongra: Hé s& phat thai doi vai phat thai N2O tir dong ra vao
nguén tiép nhan, kg N20/kgN; hé s6 phat thai mac dinh 1a 0,005; gia
tri théng thudng (0,0005 - 0,25) kgN2O-N/kgN.

Hé s6 44/28 la chuyén héa clia kg N2O - N thanh kg N:O.
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Ndong ra: Nito trong dong nudc thai ra vao ngudn tiép nhan,
kgN/ndm.

* Lugng phat thai khi N2O tir hé thong xr ly nudc thai tap trung

N2Ontxint = P*Thxint* Fino-com* EF htxint (3.40)

Trong dé:

N20 hexint : TENG phét thai N2O tir hé théng xt ly nudc thai trong
nam kiém ké, kg N.O/nam

P : Dan s6 (ngudi)

Thixnt: MUc d6 st dung hé théng (%)

Fino-com : Hé s6 protein cling thai nudc thai cong nghiép va
thuong mai vao hé théng céng thoat (gia tri mac dinh: 1,25)

EFhwane: Hé s8 phat thai, 3,2gN.0/ngudi/nam

3.5. Tinh toan phat thai khi nha kinh trong diéu kién khéng
én dinh

Mé hinh déng hoc dugc phat trién dua trén ho mé hinh bun
hoat tinh (ASM). Bon gian héa cac thanh phan khac nhau ctia mé
hinh bun hoat tinh dugc moé ta dudi day: chat hitu co tro khéng
tham gia bat ky hoat dong nao trong qua trinh sinh hoc; trong qua
trinh van hanh hé théng, pH dugc kiém soat, chat dinh duéng bé
sung theo yéu cau hé théng, d6 ki€ém va néng d6 nito dugc xem xét
nhu la nhing théng s6 khéng gidi han; sinh khéi ty duéng, nitrat,
nitrit, amoni, nito hitu co c¢6 kha nang phan hly sinh hoc hoa tan,
nito hitu ca c6 kha nang phan huy sinh hoc dang hat khéng bao
gém trong mo hinh vi cht yéu la xem xét dén kha nang phan hay
carbon; 6 xy dugc cung cap du. Cac san pham dang hat gia ting do
phan hay sinh khéi cling khéng dugc xét téi do néng dé ca chat co
kha nang phan hay sinh hoc cao han trong hé théng, vi vay gia tri X
va S 1a chi s6 ndng dé sinh khéi va ndng dé co chat trong hé théng.

Tu phuong trinh 3.3 va 3.8, cac gia tri S va X dugc viét lai nhu sau:

as _ Sy S Hmax

BB S (3.41)
dt  HRT HRT  Y(Ks+S)

aX _ Xy X | (YkS

dt  HRT  SRT (K5+S kd) X (3.42)

S dung gia tri cac hé sé déng hoc, giai hé phuong trinh vi phan
bang phuong phap s6, két qua thu dugc nghiém sé S(t) va X(t), tir
d6 xac dinh dugc thai gian hé théng chay én dinh.

3.6. Xac dinh hé sé dong hoc ctia hé théng xir ly

a.Xacdinh hésé Ksvak

T6c d6 st dung ca chat tinh theo hiéu qua lam sach hé théng,
So-S

oA p Q
c6 cong thuc: g = — v S, —95) = e (3.43)
Tif cong thic 2.8 va 2.53 6 cong thic: T = =5 + - (3.44)
-
Phuong trinh 2.54 biéu dién dudi dang d6 thi ctia dudng thang:
. HRT.X N 1 . »_ Ks
y=ax+ b véitructungy = < 5 ruc hoanh x =3 Hesoa=?

vahesdb=-

HRT.X 1
S-S 'S
cla cac 1an do va biéu dién lén d6 thi. Pudng thang y =a.x + b cit

truc tung tai diém nao thi d6 chinh la gia tri % d6 déc dudng thing

Do cac thong s6: S, X, So, Q, V va tinh todn cac gia tri

tga=a =% . Tu d6 tinh dugc gia tri Ks va k.
b. Xac dinh hé s6 kavay

TU phuong trinh 3.1, 3.2, 3.3 ta c6 phuong trinh 3.45:
L _ySe=S
HRT.X

L= —ky (3.45)
Phuong trinh 3.45 biéu dién dudi dang d6 thi ctia dudng thang:
= ax + b v8i truc tung y = —; truc hoanh x = 575 . Hassa=Yva
) SRT HRT.X
hé s6 b =-kq
Do cacthéng s6:S, X, So, Q, V, Qr, X, Qx, X1 va tinh toan cac gia
tri—— va—2= c{ia cac lan do va bidu dién 1&n d6 thi. Dudng thing
SRT HI,?T.X 5 ;
y =a.x + b cat truc tung tai diém nao thi d6 chinh la gia tri -kq, d6 déc

dudng thang tga = a =Y. Tu d6 tinh dugc gid tri kava Y.

. Hé s8 déng hoc trong qua trinh x{ Iy nudc thai

Nhiét dé ctia nudc anh hudng rat Ién dén téc do cdia phan ng sinh
hoéa trong qua trinh xG ly nudc thai. Nhiét dé khéng chi anh huéng dén
hoat doéng chuyén héa ctia vi sinh vat ma con c6 tac dong 16n dén qua
trinh hap thu khi oxi vao nudc thai va qua trinh 1dng cac bong bun hoat
tinh & bé ldng thi cap. Anh huéng ctia nhiét d6 dén téc do phan ting
sinh héa dugc biéu dién bang cong thiic [9]: rp = 1, * 8T 20)(3.46)

Trong do:

rr: Hé s6 t6c dd phan Ung tai nhiét dé (°C); r2o: Hé s6 téc dd phan
Ung tai 20°C; 6: Hé s6 nhiét do; T: Nhiét dé (°C)

Cac hé s6 dong hoc clia qua trinh xr ly hiéu khi tai diéu kién tiéu
chudn 20°C dugc thé hién tai bang 3.1 [91:

Bdng 3.1. Gid trj ddic trung hé s6 déng hoc trong qud trinh xr Iy hiéu khi

Hass Donvi Gia tri tiéu chuan ¢ 20°C ’
’ ’ Khoang dao dong Gid tri tiéu biéu

Lim 1/ng 3,0-13,2 6,0

K 1/ngay 2-10 40

K mgBOD/I 25-100 60
mg(0D/| 15-70 40

Y mgVSS/mgBOD 0,4-0,8 0,6
mgVS$/mgCOD 0,3-0,6 04

k 1/ngay 0,06-0,15 0,1

fa - 0,08-0,2 0,15

Gidtri 0

Lim - 1,03-1,08 1,07

ka - 1,03-1,08 1,04

Ks - 1,00 1,00

Cac hé s6 dong hoc ctia qua trinh xtr ly yém khi tai diéu kién tiéu
chudn 20°C dugc thé hién tai bang 3.2 [2]:
Bdng 3.2. Gid trj ddic trung hé s6 dong hoc trong qud trinh xir ly yém khi

Thong s6 Bonvi Gia tri tiéu chuan §20°C ’
’ Khoang dao déng Gia tri tiéu biéu

Uman 1/ngay 0,18-0,24 0,2

Yan mg/mg 0,05-0,1 0,08

Ks.an mg/| 800-1100 900

kdan 1/ngay 0,02-0,04 0,03

fd,an - 0,15

Cac hé s6 dong hoc ctia qué trinh nitrat tai diéu kién tiéu chuan
20°C dugc thé hién tai bang 3.3 [2]:
Bang 3.3. Gid tri ddc trung hé s6 déng hoc trong qud trinh nitrat

Thong 8 Ponvi Gia tri tiéu chuan & 20°C _
’ Khodng dao dong Gia tri tiéu biéu
Lm,nit 1/ngay 0,2-0,9 0,75
Kn mgNH.-N/I 0,5-1,0 0,74
Yt mgVSS/mgNH,-N 0,1-0,15 0,12
Kanit 1/ngay 0,05-0,15 0,08
Ko mg/| 0,4-0,6 0,5
Gidtri 0
Lrit - 1,06-1,123 1,07
Kn - 1,03-1,123 1,053
Kanit - 1,03-1,08 1,04

3.7. Thiét lap hé sé chuyén dai (Y)
3.7.1. Vi sinh vat va cac phuong trinh héa hoc trong qua
trinh x@ ly sinh hoc
Budic dau tién trong tinh toan phat thai khi nha kinh la xay dung cac
phuong trinh héa hoc d6i véi cac qua trinh x(t Iy sinh hoc. Theo Rittman
and McCarty (2001), phuang phap tiép can ban phan ting la cach tét
nhat cho tinh chat nudc thai hén hgp va phan ting phuc tap. Trong
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phuong phap ti€p can nay, ban phan ting d8i vdi téng hap t&€ bao cling
nhu ban phan Uing nhan dién ti dugc thé hién bang Rc and R, tuong
Ung; ban phan ting cho dién ti dugc thé hién bang Rq.

Re=Ra—Rd (3.47)

Rs = Rc- R4 (3.48)

Trong phuong phép nay, fsla ty 1é dién td (electrons) dugc st dung
dé téng hogp t€ bao va chung dugc chuyén héa thanh sinh khéi va fe la
ty & dién tir dugc tiéu thu dé€ tao nang lugng. Phan (ing téng hop ddi
vdi san sinh nang lugng va téng hgp té€ bao nhu sau [2;6]:

R=fe.(Ra-Ra) +fs. (Rc- Ra) =fe.Ra+ fs. Re— Rd (3.49)

Trong dé:

R: Phan Ung téng da dugc can bang

Ra: Ban phan tng déi vai chat nhan dién tu

Rc: Ban phan ting téng hop té bao

Ra: Ban phan ting ddi véi chat cho dién t

fe: Ty 1€ dién t& nhan dugc dung dé tao ning lugng

fs: Ty 1& dién t& nhan dugc dung dé téng hop té bao: fe+fs =1

Céc phuaong trinh phan tng hda hoc xay ra trong qua trinh xd ly
sinh hoc dugc téng hgp trong bang dudgi day [2].

3.7.2. Phuong trinh héa hoc trong xi ly nuéc thai sinh hoat

a. Qua trinh hiéu khi

DE thiét 1ap phan tng téng hgp d6i véi qua trinh hiéu khi trong
XU ly nudc thai, chat nhan dién t (electron) la oxi va chat cho dién
tl la cac hop chat hitu co. Gia thiét 60% dién tt gianh cho téng hop
té€ bao (fs= 0,6) va 40% dién tr gianh cho néng lugng (f. = 0,4) [6]

Phuong trinh t6ng quat nhu sau:

sze.Ra+fs.Rc—Rd (351)

0,118C0, + 0,95H* + 0,95~ — 0,118CH, + 0,24H,0

0,01C0, + 0,003NH;} + 0,003HCO; + 0,05H* + 0,05¢~ >
0,003C5H,0,N + 0,023H,0

0,034C,H,,04N + 0,379H,0
- 0,207C0, + 0,034NH} + 0,034HCO; + H*
+e”

R:0,034C,H,,0,N + 0,117H,0
- 0,003CsH,0,N + 0,118CH, + 0,079C0,
+0,031NH] + 0,031HCO3

R=fe.Ra+fs.Rc—Rd (3.50)

0,10, + 0,4H* + 0,4e~ — 0,2H,0

0,12C0, + 0,03NH; + 0,03HCO; + 0,6H* + 0,6e~ —
0,03CsH,0,N + 0,27H,0

0,02C;oH;9NO5 + 0,36H, — 0,18C0, + 0,02NH} +
0,02HCO; + H* + e~

R:0,02C,oH,oNO5 + 0,01NH + 0,01HCO; + 0,10,
- 0,03CsH,;NO, + 0,11H,0 + 0,06C0,

Phan Ung oxi héa hoan toan BOD:

2C1oH1oN O3 + 250, — 20C0, + 16H,0 + 2NH,
25x32gBOD . gBOD

2x201gcochat - gcochat
Hé s6 chuyén d&i Y d&i véi khi CO2 va téng hgp sinh khéi cing
nhu téc dé st dung oxi dugc tinh theo cac céng thuc:

BO Dtrongcochat =

Y 0,06x449CO0, 033 gco,
co, = =0,33——
0,02x201gcochottx2M 980D
gcochat
Y 0,03x113gVSS 042 gvss
Vss = =042——
0,02x201gcochatx2ﬂ gBOD
gcochat
0,1x32g0, g0,
To, = =040
’ 0,02x201gcochatx2ﬂ gBOD
gcochat

Bang cach sir dung ti€p can tuong ty ta c6 phan ting phan ra
sinh  khéi nhu  sau:R:0,05CsH,0,N + 0,250, — 0,2C0, +
0,05NH; + 0,05HCO3 + 0,05H,0

Hé s chuyén ddi ddi vai khi CO; va téc do phan dng st dung
oxi trong qua trinh phan ra sinh khoi nhu sau:

0,2x44 gCo,
Yeo,prannuy = 5055973 = 196 55
0,25x32kg0, g0,
To,phanhuy = 505 q75 — A2 pes
b. B phan hay yém khi

Cac phan Uing sau xac dinh cac phuong trinh chinh thuc hién trong
bé phan hiy bun yém khi d6i vai bun thai tir cac bé xcrly sinh hoc. Trong
bé phan hay bun yém khi, thita nhan f, = 0,05 and f. = 0,95 [6].
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Hé s6 tinh toan CO2, CHa, VSS and d6 kiém trong phuong trinh
trén nhu sau:
0,079x44 gCo,
0,034x174x1,33 gBOD
0,003x113  gVSS
0,034x174x1,33 gBOD
0,118x16 gCH,
0,034x174x1,33 gBODCH‘hdr
Bang cach ti€p can tuong tu ta c6 phan ting phan hay sinh khéi
nhu sau: R:0,05CsH,0,N + 0,2H, - 0,075C0, + 0,125CH, +
0,05NH} + 0,05HCO;
Hé s8 chuyén déi tao khi CO, CHa4va dd kiém trong phan tng
phan hay sinh khéi nhu sau:

CO,,dr

VSS,dr

N 0,075x44 gCo,
Yeo,pnannuy = 5 555773 = 098 g
" 0,125x16 gCH,
Yehuphanmuy = 5 555113 = 93° gyss

T co s ly thuyét thiét [ap cong thiic tinh toan phat thai khi nha
kinh phét sinh tir mét s6 hé théng xt ly nudc thai dya trén phuong
can bang co chat, can bang sinh khéi, can bang hoa hoc xay ra trong
qua trinh xr ly nudc thai, két hgp phuang phép gidi s6 va ngén ngir
lap trinh Matlab, nghién ctru da thiét 1ap dugc phan mém tinh toan
phat thai khi nha kinh tir hé théng xU ly nudc thai sinh hoat.

4. KET QUA VA THAO LUAN

4.1. Phan tich d6 nhay

Do c6 nhiéu théng s6 déng hoc nén viéc phan tich d6 nhay danh
gid muc dé anh hudng cta chung téi két qua dau ra la rat quan
trong. Pay la budc dau tién trong qua trinh thuc hién mé hinh, rat
can thiét cho qua trinh hiéu chinh mé hinh dé tap trung hon vao cac
théng s6 quan trong nham gidm thiéu thai gian tinh toan.

Bang 3.4. Khodng gid tri ciia cdc théng s6 déng hoc hiéu khi (&
20°C)[5,10;11]

Théng s6 k ka Ks Y

Gia tr 210 0,02+0.2 25+100 | 04+08

Trudc tién, can xac dinh anh hudng cuta su bién déng cac thong
s6 dong hoc dén dau ra clia mé hinh théng qua dé léch chuan cda
cac thong sé dong hoc. D nhay ctia moé hinh dugc danh gia déi vai
nong d6 co chat.

Bdng 3.5. Két qua phdn tich dé nhay

Db léch chuan B& hiéu khi
theo néng do k ks Y ks
cd chat (mg/1) 4,05 2,64 1,81 0,97

Qua bang trén cho thdy cac théng sé k trong mé hinh la nhay
nhat do ching cé do léch chudn rét cao. Diéu nay cho thdy ching
c6 sutuong tac rat 1én vai cac thong s6 khac va thé hién mic do anh
hudng manh véi cac bién dau ra, vi vay can hiéu chinh cac théng s6
nay phu hgp vdi s6 liéu do tai nha may x ly nudc thai.
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4.2, Kiém nghiém véi két qua tinh toan ctia nha may xu ly
nudc thai tai Winsor, Ontario, Canada
M6 hinh dugc kiém nghiém véi bd s6 liéu va ciia nha may x ly nudc
thai tai Winsor, Ontario, Canada, két qua tinh toan theo mé hinh c6 sai
56 dudi 10% so vai két qua tinh toan clia nghién ctu trudc do.
4.3. Kiém nghiém véi két qua tinh toan cta nha may xu ly
nudc thai tai cong ty c6 phan nhua Ha Noi
4.3.1.Théng s6 dong vao mé hinh
Sau day la bang théng sé clia hé théng x{ ly nudc thai:
Bdng 3.6: Thong sé cua hé théng xu Iy nudc thai
Thingsd | Donvi | Giatri 4.3.2. Hé sé déng hoc cia hé
Qoy mi/ng | 200,00 | théng xily
Sox mg/l | 125,00 Hé théng xt ly dugc nghién ciu tur
SSon mg/l 45,00 théngl 1/2015 dén thang 12/2q1 5. Khi
5, mg/l 40,00 hé thong xt ly di vé~o van hanh 6n dinh,
55, mg/l 9,18 tién hanh do 10 r“né’u VGi c’éc théng’ sO:
N, mg/] 35,00 S, X, So, Q, V va tinh todn cac gid tri

N, mg/l 800 HRTX .1 cia cac 1an do va biéu dién Ién
Q m’/ng | 200,00

So=S 'S

d6 thi. Dudng thangy =a.x + b cat truc
Qx| mngay | 11,00 | tung tai diém nao thi d6 chinh la gia tri
Sv mg/l 120,00
S mg/| 8,40

i, d6 déc dudng thdngtga=a =% LTu
X, mg/l | 20,00

d6 tinh duogc gid trji Ks va k.
Do cacthongsé: S, X, So, Q, V,Qr, X,

X mg/l | 62400 | Q,, Xr va tinh toan cac gia tri ﬁ va
Xe mg/| 7,80 R SR
X | mgl | 55200 | mrrx CUacéclandovabiéudienléndo
v m 75,00 thi. Budng thdng y =ax + b cat truc

tung tai diém nao thi d6 chinh la gid tri
-kq, @6 d6c dudng thdngtga=a=Y.Tu
do6 tinh dugc gia tri kg va Y.

Bdng 3.7. Gid tri xdc dinh hé s6 déng hoc cia hé théng

HRT ngay 0,38
SRT ngay 6,23

TT | S-S | HRT*X 1/5 HRT*X/(So0-S) (So,S)/HRT.X | 1/SRT
1 | 120,00 | 212,40 | 0,1000 1,77 0,56 0,22
2 | 113,40 | 290,10 | 0,1515 2,56 0,39 0,13
3 | 117,70 | 256,22 | 0,1370 2,18 0,46 0,16
4 | 91,50 | 190,41 | 0,1176 2,08 0,48 0,17
5 100,00 | 20513 | 0,1250 2,05 0,49 0,18
6 | 8950 | 251,71 | 0,818 2,81 0,36 0,11
7 | 129,50 | 271,68 | 0,1176 2,10 0,48 0,15
8 | 139,70 | 252,33 | 0,0971 1,81 0,55 0,17
9 | 100,60 | 203,17 | 0,1064 2,02 0,50 0,17
10 | 109,60 | 204,70 | 0,1064 1,87 0,54 0,21

TU hai d6 thj dudng thdng y = 15,3 x +0,24 vay = 0,5x - 0,.07,
xéc dinh dugc gid tri Ks = 64,3; k=4,2; Y = 0,5 va ka= 0,07

4.3.3. K&t qua tinh toan

Bang 3.8: Két qua phdt thai khi nha kinh tai hé théng xtr ly

Nguén phat thai Gia tri phat thai (kg(0... /ngay)
Tir san xudt dién ndng phuc vu HTXLNT
Tiéu thu dién nang 34,363
Tir qud trinh xit Ij nuéc thai
Qua trinh hiéu khi 23,050
Phan hiy BOD dong ra 1,709
Phét thai (0. tr khi N0 7,666
Trudng hop thu héi va dét khi CH,
Phén hy bun yém khi 24,716
Téng phét thai tir qua trinh x Iy 57,142
HSPT (kgC0,-4/kgBOD) 2,34
T6ng cdng phat thai khi nha kinh tir hé
thdng XLNT 91,505

Trurong hop phong khong khi CH,

Phén hy bun yém khi 119,366
T6ng phat thai tif qué trinh x{t 151,792
HSPT (kgC0,/kgBOD) 6,325
Téng cong phat thai khi nha kinh tir hé

thong XLNT 186,156

K&t qua mé hinh cho thay: trén toan hé théng xu ly, phat thai khi
nha kinh & qua trinh xU ly chi€ém uu thé hon so véi phat thai khi nha
kinh tlr san xuat dién nang. Phat thai khi nha kinh tir qua trinh xt ly
chiém 62%. Phat thai khi nha kinh tir san xuat dién nang chiém 38%;

Trong qua trinh x ly, phat thai khi nha kinh tap trung cht yéu 6 bé xtr
ly sinh hoc va & bé phan hdy bun yém khi. Khi thu hoi va dét khi metan,
luong phat thai khi nha kinh & bé phan hay bun yém khi chiém khoang
43% con & bé sinh hoc chiém hon 43%. Lugng phat thai khi nha kinh &
nudc thai dong ra do phan hdly BOD con sét lai chiém ti 1é rat nho, khoang
3% &. Lugng phat thai N2O trong hé théng x(r khéng nhiéu nhung do kha
nang gay am toan cau ctia N;O gap 296 lan khi COz nén lugng khi nha
kinh do ngudn nay chiém ty I& cling tuong déi, khoang 13%.

5.KET LUAN

- Nghién ctu da thiét 1ap dugc mé hinh sé phuc vu tinh toan phét
thai khi nha kinh tir hé théng xt ly nudc théi sinh hoat; nghién ctiu da
thiét lap dugc cac phuong trinh can bang co chat, phuong trinh can
bang sinh khéi trong cac bé phan (ing, cac hé s6 dong hoc, hé s6 ty
lugng clia cac chét tham gia phan Ung sinh héa trong hé théng xu ly;
céac phuong trinh thu dugc dugc gidi s6 va dugc code s6 bang ngén nglr
lap trinh Matlab.

- Da ting dung Mo hinh sé vao tinh toan phat thai khi nha kinh
cla hé théng xu ly nudc thai sinh hoat va da dua ra mot sé hé sé
phat thai khi nha kinh, hé s phat thai khi nha kinh hé théng xrly la
2,34 gCO2+4/gBOD;

- M6 hinh da m6 phong su anh hudng ciia mot s6 thong sé dén
kha nang phat thai khi nha kinh, tir d6 c6 thé lua chon théng sé van
hanh thich hgp nham gidm thiéu phat thai khi nha kinh.

- Ung dung mé hinh gitip gidm nhan luc, gidm chi phi dau tu va
chi phi thuc hién cac qua trinh do dac, phan tich, tinh toan khi nha
kinh tir hé théng xt ly nudc thai sinh hoat.
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