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XU LY NUOC THAI SINH HO AT BANG CONG NGHE SINH HQC

VOI GIA TH E DANG SO

TOM TAT

Tréan Thi Minh H ai, Pham Hwong Quynh’
Truong Pai hoc Ky thuit Cong nghép —PH Thai Nguyén

Nudc thai sinh hait chira ding do cac clit gay 6 nhém caodic biét la BOD, COD, Nib, Pt

pho réu chra dugc xi ly thai truc tiép ra cac ao &lam & nhém céc thiy vic, ndanh hrong

nghiém tong dén doi sbng aia con ngoi va ke sinh thai khu vc nay. Gia th dang i la mot

cobng nglt sinh ke mags day vi sinh it ton tai & dang bam dinh, cdng ngmay cé ki nang xr ly

BOD;, Nito, PHt pho cé trong aéc thai. Gia thé sinh ke dang oi khdnganh hrong nhéu i

téc do luu théng dong cly, do day gia tik dong nhit, kha nang bam dinh vi sinh cao, chi phéth
dién tich & mat tiép xtc trén mt don vi thé tich kbn, do bén sin pHim cao va gim thiéu ti da sr

tac nghen. Gia tit dang syi d& kiém, chi phi tip c6 thé ap ding xir ly nudc thai sinh hait cho cac
viing kinh € dang phat tén ma hgu qua xu ly cao.

Tiur khéa: Gia thé dang i, xit Iy rwréce thai

DAT VAN DE

Ngay nay, ¥i xu huéng phéat tén cia dat
nudc, negc ta dang t‘rng hréc cbng ngfﬁp
hoa hgn dai hoa, doi song nhan dan ngay
cangduoc nang cao ... ddé nhu @u ar dung
nudc va ring hrong ngay cang nbil nén &0
ra mot lugng nréc thai sinh hat 16n gayanh
huong i moi truong, con ngoi va hguy ©
can kigt ngu‘in nang hrong ladidu tit yéu. Vi
vy Vin dé 6 nhem moi trong do e thai
sinh hat va Van dé tiét kiém ning lerong dang
la vin duoc sr quan tam.

Vi tinh trang & nhém nuéc thai sinh hat
nghiém tong dang dén ra¢ khip roi trén é
nudc, madic biét 1a tai cac thanh ph déng
ddc dan @, cac trung tdm muais throng
mai, cac khu vui chi giai tri, ... Mot phan
l6n legng nede thai chira rong do cac clat
gay 6 nhém cao dic biét & BOD;, COD,
Nito, PHt pho déu chra qua % ly ma thii
tryc tiép ra cac aohisaudé chiy ra cac song.
Pay chinh 1a ly dodi sao ma ngdn nuéc
sinh hat bi 6 nhém va néda anh hrong
nghiém tong dén doi sbng aia con ngoi tai
nhirng vung nay. Vi & nudc thai sinh hat
dang la vn d& ma Viet Nam noi riéng vac
thé giéi ndi chungdang phai dbi mat. Vi vay,
vigc xay ding he thong x ly nuée thai sinh
hoat 1a rt can thiét.

Trong céac gii phapdé ung phé i tinh trang
can kiét ning hrong, ngroi ta theong nhic

*

Tel:

dén giai phap @t giam va tét kiem tiéu th
nang lrong. Muc tiéu nhm Sr dung ning
luong hién c6 & mac i thiéu, dong thoi

mang hi higu qui nhit, treéc khi ngh dén
cac ngwn nang lrong thay ti khac.

Coéng ngl sinh hc wi gia thé dang i |a
mot cong ngk xu ly nusc thii sinh hat Véi

chi phi trﬁp nhim gép pln khic phuc 6
nhiém méi tnrong do nréc thai sinh hat.

NOI DUNG NGHIEN aJU

- Tim hiéu V& ngwdn goc, thanh phn, dic tinh
cua nxdc thai sinh hait va khio sat meéc thai

cua khu ky tac xa trong Pai hoc Ky thuat
Coéng nghép Thai Nguyén.

- Cac lwoc tién hanh thi ngléim, ghi nkin cac
théng $ khao séat.

- Tinh toan thit k& hé théng x Iy nudc thai

V6i gid thé dang oi.

- Dy toan chi phi xay ehg, thét bi, hoa cht,

chi phian hanh & thong i Iy nuéc thai.

POl TUONG NGHIEN CUU

Nudc thai sinh hat khu ky tac xa trong bai
hoc K¥ thuat Cong nghép Thai Nguyén.
PHUONG PHAP NGHIEN @U

Trong qua trinh nghénta nhing phrong
phapda dugc s dung:

- Phrong phép quanic

- Phrong phéap E thira.

- Phrong phap so sanh.

- Phrong phap toandc.

- Phrong phap phéan tich .
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KET QUA NGHIEN CUU

Khdo séatddgc trung 6 nhiém qia nuéc thdi sinh hogt

Bang 1.Két qua phan tich cac ohtiéu aia aing thii cang tin Teeong PH KTCN Théai Nguyén

A g . Lén ldy miu
Thong$  DBonvi — L2 L3 L4 L5 L6 L7 L8
pH - 7.1 7.3 7.2 7.3 75 7.3 7.8 7.4
BOD: mg/l 400 410 415 400 390 380 390 395
COoD mg/l 670 665 655 660 660 655 665 650
Ss mg/l 480 490 470 480 490 460 490 480
Téng N mg/l 42 44 43 44 42 43 44 44
Tong P mg/l 40 41 39 41 42 40 41 39
Béang 2.Keét qui phan tich cac ahtiéu i cong xi bé phot
cia khu ky tic xa Trong PH KTCN Thai Nguyén
N . Lan ldy miu
Thongs  Porvi — L2 L3 L4 L5 L6 L7 L8
pH - 6.8 73 72 73 75 73 7.8 7.4
BOD: mg/l 305 290 310 300 300 305 300 290
CcOoD mg/l 410 410 420 395 400 410 410 420
SS mg/l 350 340 370 360 350 350 370 350
Téng N mg/l 56 55 56 54 54 56 57 55
Téng P mg/! 51 48 49 51 50 49 50 52

L1: 21/03/2012; L2: 24/03/2012; L3: 27/03/2012;138/03/2012; L5: 03/04/2012; L6: 03/04/2012; L7:

Thanh p#n 6 nhém aia nrdc thai khu ky tac
xé& Trrong Dai hop Ky thuat céng r]ghe:tp
Théi Nguyén ch yeéu la chat hiru oo, chat ran
lo lrng, diu M3 thuc déng, Vat, cqliform va
dac biét ham lrgng Nito, Phot pho &t cao.
Nghién atu thiét ké hé théng xir Iy nwéc
thai sinh hoat tr u’(‘)’ng) Pai hoc ky thuat
Coéng nghiép veai gia thé vi sinh dang yi.
Gia thé vi sinh dgng i

Muc dich aia viéc s¢ dung gia thé vi sinh
dang i:

Tang mat d6 vi sinh trong X ly nudc thai.
Ung dung aia gia thé vi sinh:

- Dung trong céng nghxir Iy nuéc cip va
nudc thai tng ding bign phap sinh éc.

- Pugc dung plb bién trong xr ly nudc thai 6
nhiém hitu c,...

Yéu @u aia gia thé vi sinh ding i

- Khénganh hrong nheu ti toc do luu théng
dong chay;

- Do daydong nfit;

- Kha nang badm dinh vi sinh cao;

- Chi phi thip cho vic lap dat bao quan;
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03/04/2012; L8: 03/04/2012
- Dién tich k& mat tiép xdc trén mt don vi thé
tich lon;
- Chiu dugc hoa cht ddi vai cac chit hoa tan
trong nréc;
- Po bén sin phim cao va gim thiéu i da
su tic ngten.
Xacdinh luu lwong nwoc thdi
- S5 lugng i da sinh viéno trong ky tdc xa
la 2.594 sinh viény va sinh hat khéng ru
an.
+ Theo tiéu chin
lit/nguoi.ngay
Chon gia ti g;=110 lit/ngroi.ngay
+ Luu lrong nréc thai cia cac day nha ky tac
sinh vién la: @Q = 113x2594 = 293113 lit =
293,113 fYngay, cln Q, = 300 ni/ngay.
- Déi véi nhaan, mbi ngay plhic wu 2.000
sinh vién @a trrong, an trea va bi.
+ Theo tiéu chén =15 + 38 |/sét an, ly
gia ti gp= 35 I/suit an.
+ Luu lrong nréc thai caa aing tin la: Q =
2x38x2000 = 152000 lit = 152°ngay, cln
Q. = 155 ni/ngay
- S5 lugng can b céng nhan vién, gng vién
6 nha A3 1a 112 ngpi.

thii 1a q=56+113
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Nuéc thii Nuoc thai
cong xi be sinh hat
phot (NT

l

Bé hiéu
khi qia thé |
i
e i n
R& lana i TH
Khtr _’v
Naudn tiéo

Hinh 1: S do quy trinh cong nghxi Iy nueéc
thai sinh hait khu ky tac xa
truong PHKTCN Thai Nguyén

Bé hiéu khi s dung gia thé vi sinh ding spi

+ Theo tiéu chin ¢ip neéc la g=120+150
I/nguoi.ngay. Clon g;=150 I/ng.ng.

+ Luu hrong nréc thai caa nha A3 1a:

Qs = 150x112 = 16,800 ¥ngay. Chn Q3 =
17 niingay

- Téng lrong nréc aia khu ky tdc x& vaamg
tin la:

Q=Q +Q + Q=300 + 155 + 17= 472
m*/ngay

- Vay ta chon leu luong thiét ké Q = 500
m’/ngay

Dé xudt cong ngtg xir ly

Uu nhwoc diém aia cdng nglg vi sinh i
gia thé dgng i

- Uu diém :

Hiéu qua xir ly cao,dic biét xir ly nito, phit
pho #t tét, higu qua xu Iy nito va pht pho
lén ©i 96%. Tranh ¢ nghen duong éng va
bom, giam hr hong duong ong va lom, tiét
kiéem ning hrong, héu qua xi ly tét hon.
Luong bun #0 ra sau & phan ung co ti¢
dungdé san xuit phan boén hayan dung vao
mot sd muc dich khac. krgng bun phi xi ly
giam, giam chi phi xr ly bun.

- Nhuge diém : Van hanh plic tap

Bang 3: Cac thdng 8 dong hvc aia bun hat tinh aia sinh vit di duwong ¢ 20°C

Théng s KH Pham vi Giéa tri dic trung

Ty Ié téc do sinh trong lon nhit T 3 13,2 6

Hing $ ban vin tc K 5 40 20

S Semreehumosat oy o3 osog
Heé sb phan fy noibao K 0,06 0,2 0,12
'I;]}l;)llcj gitra € bao condi va € bao i phan f, 0,08 0.2 0.15

Tbc d6 ting trong i da y7. 1,03 1,08 1,07

Hé s phan hiy noi bao K 1,03 1,08 1,04
Hang $ ban \an toc Ks 1 1 1

(Table-1.2: Activated sludge kinetic coefficiemtsHeterotrophic bacteria at 20°C5 - [4])
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- Véi lugng BOD, COD¢ dang hoa tan trong  Q: hru lwong nréc thai Q= 500 ni/ngd

nuéc thai 1an luot 1a chiém 90%bng hrong
COD, BOD.[4]
sCOD = 90%.COD =
309,375 mgl/|

0,9x343,75

sBOD =90% BOD = 0,9x 218,797 = 197 mg/|
= 60% TSS =

- VSS (6ng rin bay i)
0,6x136,512 = 82 mg/l

- Ty 1€ 6xy hoa tan vaoudc sach la 28% [2]

- Ty s chuyén déi giira bCOD/BOD = 1,47
- Thoi gian kru bun trong B20 ngay  [1]

- MLSS = 10.000 g/fh [1]

Tinh céac théngdsky thuit cho I& bun hat tinh
Céc thong & dac trung aia nuéc thii can
cho tinh toén thit ke bé hieu khi

- Luong COD c06 kA nang phan Ry sinh hyc:
bCOD = 1,47.BOD = 1,47x218,797
321,632 g/m

- Lugng COD khoéng c6 khniang phan hy
sinh hyc

nbCOD = COD - bCOD = 343,375-321,632

= 21,743 g/m
- Luwgng COD hoa tan khéng c6 &mang
phén hiy sinh ke

sCODe = sCOD - 1,47.sBOD =
1,47x197 = 19,785 g/m3

- Téng rin bay i khdng c6 ki ning phan
huay sinh hyc:

bpCOD

nbVss = 1 — 22 VsSg/m? [4]
bpcoD  (3a).(BOD—sBOD)
pcon COD—5COD

(g/m?)
bpcoD (335535 )-(218,797—197)
m - 343,75—309,375 -

0,932 (g/m?)
Vay nbVSS = 1- 0,932 = 0,068 VSS ¢/m
Xac dinh g phét tren cia bun hat tinh
trong ¢ thong
- Lugng bun hat tinh sinh ra do kinBOD
p QY59 faksQY. (Sp —S).SRT
*7 1 4k,SRT 1+ k4SRT
Trongdo :

[14]
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309,375 —

Y: hé sb san lugng Y=0.4gVSS/gbhCOD
S = sCOD = 309,375 gbCOD/m
S: ©ng hrgng chit nén, gbCOD/m

- Cong thirc tinh S nlr sau:
Kg.(1+kgSRT)

 SRT[(y—ka)—1]
Trongdo:
+ K=20g/n? [4]
+ SRT la thi gian kru ban, iy 20 ngay
+ Kgla he sb phan tiy noi bao:

Kq30 = K30.0"29=0,12.1,04°""** = 0,18
U 3y = Hgp- 8772 =5.1,04°"72% = 9,84
20.(1+0,18.20)

- Vay: =
20[(9,84—0,18)—1]

= 0,53 (gbCOD/m?)
. [500.0,4.(309,375- 053) 01501850004.(309375-053).20]
o Nt 1401820 '
P, = 20,679 (kg/ngd)
- Xacdinh Byssva R 1ss:
+ Pwss = P+ QnbvsSS =
20,679+500.0,068.10= 20.713 (kg/ng)
+ P = 0. 5 Vss)
— 20,679

x T55 — 0.6

4 500.0,068.107% +500. (136512 - 82).107% = 61,755 (kg/ng)
- Luong bun sinh rai@ VSS va TSS trongtb
+ (Xvss) (V) = PyyssSRT = 20,713.20
414,26 kg

+ (XTSS) (V) = PX(Tss)SRT = 61,75520
1235,1 kg

X&cdinh cac thongécia bé hiéu khi

Ta c6 (X;ss)(V) = 1235,1 kg;

Ma Xrss= 10000(g/rm)

- Thé tich & hiéu khi la:

1235,1
= . 1000 = 125m
10000 )
- Thoi gian ru nréce trong 1&:
=Y _ 125 54 _6(n)
Q 500
_TacoXuss(V) _ 414,26 0,335
Kprgg (V) 1235,1
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Vay MLSS: X= 0,335 . 10000 = 3350(mg/l) - Tai trong thé tich:
- Kiém tra i s6 F/M va #i trong tte tich: QBOD.  500218.797.007
F_BOD, 218797 =l =

M 68X 02163350
Cac thoéng 6 cia gia theé vi sinh ding i
Bang 4: Cac thdng 8 ky thuit cia gid thé vi sinh ding i ([4])

= 0,875(keBOD, /m’. ng)

= 0.302(mgBOD, /mghin.ngd) v 175

Tinh chat Thong s Loai 1 Loai 2 Loai 3
Dién tich k& mat riéng, ni/m” 200 - 300 400 400
bic Chiéu daidon i, m 1 1 1
tinh buong kinh 1 si, mm 1+0.1
ky S6 lwgng don vi spi/ M3 i 25 25 25
thuat Mat do (n’ dién tich & mit bé/m” soi) 15 15 25
Vit liéu che tao Nhya PP — I6i inoxduong kinh 1.5 mm
Cac thong & Nhiét do lam viec max,’C 75
van hanhdge 20 rong xop, % =90 -93
trung Ap suat lam viéc, Mpa 5
pH 6,5-7,5
Céc thong  Tai luong bundon vi, kg 1 -1,5(sau i gian nudi @y 14 ngay)
b Tai trong, kg gia th/ m2 & mat bé 0,3 0,3 0,3
lam MLSS ) 7 6000 7000 8000
Viéc Hoa chit rra gia tié NaOCI
dac Chu ky rira gia ti¢ 6 thang 12 thang 12 thang
trung Thoi gian ngam hoéa di 1-3h
Cacthéngé  Tuoi tho Thap B Lau dai
khac Gia thanhdéng/ nt i 600 000 650 000 5000 000
Bing 5.CAc thong & thiét ké bé hiéu khi It hop gia thé vi sinh ding i
STT Cac thong $ thiét ké Ky higu Giatri Pon vi
1 The tich k& % 131 n
2 Chiu cao 8 H 3,5 m
3 Chiu rong b B 5,5 m
4 Chiu dai I¢ L 8 m
5 Thoi gian keu neéce 0 6 h
6 DPuong kinhdng phan péi chinh Q. 250 mm
7 Chiéu daiéng phan pbi chinh L 8 m
8 Duong kinhdng phan phi phy Dnn 65 mm
9 S 6ng nhanh n 12 ong
10 S dia phan pbi N 120 dia
11 Khaing cachtau 6ng nhanhién thanh e 100 mm
12 Khaing cach cédia trén 1 hang £ 550 mm
13 Dbuong kinhdng din néc Ds 70 mm
14 DPuong kinhéng din bun Doun 70 mm
15 Chéu rong mang thu B 400 mm
16 Chéu cao mang thu H 350 mm
17 Chkéu cao xay g¢ng mang thu Kk 800 mm
18 TH tich gia thé dang )i can st dung Vs 6 m
19 Mat do bb tri soi gia thé q 0.6 m/soi
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Tinh toan brgng oxi ain thiét
* Lwong oxy @n thiét @é phan hiy hop chit
hitu co:

Q(S; —S3)
0Cq =———————142.P
nsw (218 o DE'(E) '
| of & J, -2 ,l - _ I
TR 1,42.17,360 = 115,619 (kg /ngd)

Lirong oxy thec té:
Do cin duy tri lrgng oxy hoa tan trongéda 2
mg/l nén tong oxy thic & sr dung < la

0C, = 0C,. —== 1_ 2

1 1
0C, = 115619 .07 ~— 77y - 216462 (ke/ngd)

9[]2 2 1024
- Luong khong kh| an thiét:

Que = %.f (m¥ngay)

9,019.1000.2

725 = 1030,743 (ih) =

Qe =

0,286 (n¥s)

Lwrong khdng khi én thiét cung @p cho &
chira gia thé vi sinh ding w1

Khi trong k& hiéu khi c6 thém gia thvi sinh
dang i, gia the s gay anh heong i qué
tr|nh dp khi trong B. Vi vay, dé qua trinh
cip khi duoc dam bao, lwong khong khi én
cip khi trong B hiéu khi c6 gia th vi sinh
duoc tinh theo cbng tit:

Qri _ 0,286 3
= — p— f
Qucer F 0.8 0,358 (m?/s)

Vi F 1a he sd khi s dung gia ti¢ sinh hyc:
F=0,65-0,9.GinF=0,8.
Bo tri hé théng phan pbi kh| dang xrong ca:
bng nhanh vudng goayvéng
Tinh toan may nén khi:
Ap lyc may thoi khi:
Trongdo:
he, he: t6n thit doc duong va bn that cuc b
cia duong 6ng, khdng wot qua 0,4(m), cbn
hg+ h.=0,4 m.
h: ton thit 4p krc qua thét bi phan phi,
khéng wrot qua 0,5 (m), abn h = 05 m
H: d6 sau ép nuée trong &, H= 3 (m)
~ H¢=0,4+05+3=39(m)
- Ap luc may thi khi:

=10,33+H _10,33+3,9-14 (atm)

10,33 10,23

Ho= hy+ ho+ e+ H
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- Cong sét may thoi khi:
N=34400.(B*1) g

1021
34400.(1,492°—1).0,18 _ 7.8 (KW)

102.0,8

Vi n: hiéu suit may nén,
n=0,73 0,93, chonn = 0,8.
Chon cong st thuc ¥ cia may nén
N = 9,5 (KW), Wi h¢ s an toan la 1,2.
Cac hung muc xay deng va thét by trong hé
thong xir ly
- Hang muc xay drng

A ) Kich
STT Hang muc xay drng lwgng  thuéc
1 Ham tiép nhan 1 45nt
> Bf Ian~g céat va tach 1 175
dau my
3 Bédiéu hoa 1 295n
4 Béling 1 1 315nt
5  Bephinung 1 5B2n?
6 Bé h|eu. khi c6 gia th 1 345
dqng i
7 Béling 2 1 27t
8  Bénénbun 2  145M
-Hang muc thiét bi
STT Hang muc lip dit S6 lwong
1 Songchinrac 1 cai
2  Bom nuoc thai 2 cai
3  Bombun 3 cai
4  May nén khi 2 cai
5 Bom dinh lugng 3 ci
6  Hé thong pha ch hoa clit 3o
7 Hé tAhong duong ong céng 1HT
nght
Hé théng dién dong hrc va
8t didu khién LHT
9  Pia phan phi khi 120 céi
10 Dben khr trung 3 céi
11  Gia tf vi sinh ding i 6n
12 H% thong may khay héa 3t
chat
KET LUAN

Céng ngkt sinh hoc i gia thé dang )i cé
thé 4p ding dé xur ly nuée thai sinh hat va
mot SO nuée thai cdng nghép 6 nhém céac
hop chit hitu oo c6 ham ifong nh. Céng
nghé nay rdi bat véi mot sb uu diém 1a hiu
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qua xit Iy cao,dic bigt xi ly nito, phdt pho At TAI LIEU THAM KHAO
t6t, xir ly nito va plot pho 1én 6i 96%. Chi [1].Trinh Xuan Lai X ly muéc aip cho sinh hat
phi dau tr va xir ly phu lop véi diéu kien  vacong nghip. Nxb xay dmg. ]
kinh % mot b ving kinh é dana phat tén. [2]. PGS.TS Tan Hieu Nh - Cap thoat nroc.
inh & ot o ving kinh € dang phattén. - Gy oa e va ky Thut, 1098,
Cong ngké sinh hyc v6i gia the dang syi dadé [3].LAm Minh Triét, Nguyén Phréc Dan, Ngugn
A . . \ Thanh Hung- X ly nuoc thai @6 thi va cong
xuat nuc,)rc thil sinh hat truong PHKTCN nghiép, Tinh toan thit ké cong trinh.Nxb Pai hoc
sau Xr ly dat QCVN 40:2011/BTNMT 6t A Quéc gia TP. K Chi Minh.
Vi chi phidgu tr cho ¢ théng: 29¢ déng [4]. Application of membrane bioreactor for textile

N e N wastewater treatement: pilot plant process
va chi phi xt ly: 950d6ng/1n7. modelling and scaleup.

SUMMARY
TREATMENT OF DOMESTIC SEWAGE BY USING BIOLOGICAL
TECHNOLOGY WITH FIBROUS SUSTATES

Tran Thi Minh Hai, Pham Huong Quynh
College of Technology - TNU

Domestic wastewater has high consentration of cointants especially BO COD, nitrogen,
phosphorus. If this wastewater which was not é@atischage directly into ponds and lakes, it
will affect seriously to the life and ecosysteRibrous sustates area biological technology in
which micro-organisms exist in adhesive form carattrBOLR, nitrogen, phosphorus in waste
water. Fibrous sustates are not only affected day flelocity but also has homogeneous thickness,
adhesive ability, lower cost, larger surface arbagh durability. Additionally, minimize
congestion, make easy and can apply to treat seafeaghe developing economic region with
high efficiently.

Key word: Fibrous sustates, wastewater treatment.
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