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I1. Céc yéu cau caa dé thi nham dap &ng CLO
(Phdn nay phdi phdi hop véi thdng tin tir dé ciong chi tiét cia hoc phan)

BM-004

Lay dir
Ky Hinh Trongs6 CLO | Cau | Piém | liéu do
hiéu | N&idung CLO thic | trong thanh phan | héi ) lwong
CLO danh gia | danh gia (%) | thisd | tdida | mirc dat
PLO/PI
O 2 (©) (4) ®) | (6) ()
Ap dung céc kiéen
thirc hda moi
truong dé phén tich,
CLO1 | danh gia chit lwong 30 112 3,0 P('I\ﬁjl
nguon nudc cap,
muc do 6 nhiém
cua nudc thai
Dé xuat phuong 4n
thiét ké hﬁ: thén% XU 1a an
1y nuéce thai sin ’ .
CLOZ | hoat pht hop v 70 . 3‘3’1]( 70 (M)
dieu kién cua khu :
vuc thiét ké

Chu thich céc ct:

(1) Chi'li¢t ké cac CLO duoc danh gid boi dé thi két thic hoc phdn (twong g nhw dia mé ta trong
dé cuong chi tiét hoc phan). Luru y khong dua vao bang nay cac CLO khdng dung bai thi két thac hoc
phan dé danh gid (cé mét s6 CLO dwoc bo tri danh gid bang bai kiém tra giiza ky, ddanh gid qua dw
dn, do &n trong qua trinh hoc hay cac hinh thizc danh gid qua trinh khac chir khong bé tri danh gid
bang bai thi két thic hoc phan). Triong hop mét sé CLO vira diweoc bé tri danh gid qud trinh hay giira
ky Vira dwoc bo tri danh gid két thic hoc phan thi van dira vao cét (1)

(2) Néu ngi dung cuia CLO tuwong ung.

(3) Hinh thic kiém tra danh gid cé thé 1a: trdc nghiém, tw lugn, du dn, do &n, vdn dap, thic hanh
trén may tinh, thec hanh phong thi nghiém, bao céo, thuyét trinh, ..., phit hop Véi ngi dung ciia CLO
va md td trong dé cirong chi tiét hoc phan.

(4) Trong s6 mize dé quan trong cua tirmg CLO trong deé thi két thic hoc phan do gidng vién ra dé
thi quy dinh (mang tinh tuong doi) trén co sé Mire do quan trong cua tung CLO. Ddy la co so daé
phan phoi ty 1é % sé diém toi da cho cdc cdu hoi thi ding dé danh gid cic CLO twong ung, bao dam
CLO quan trong hon thi dwoe danh gid véi diém sé t6i da I6n hon. Cot (4) dimg dé hé tro cho cot
(6).

(5) Liét ké cac cau hai thi sé (cau hdi 6 ...
tra nguoi hoc dat cac CLO twong ung.

(6) Ghi diém sé téi da cho méi cau héi hodc phan thi.

(7) Trong trwong hop ddy la hoc phan cot 16i - sir dung két qua danh gia CLO ciia hang tuong ung
trong bang aé do lwong danh gia mirc do nguoi hoc dat dwoc PLO/PI - can liét ké ky hiéu PLO/PI co
lién quan vao hang twong iing. Trong dé cuong chi tiét hoc phan ciing can mé ta ré CLO twong g
cua hoc phan nay sé duwoc sir dung 1am da liéu dé do heong danh gid cic PLO/PI. Trurong hop hoc
phan khéng c6 CLO nao phuc vu Viéc do lwong danh gic mirc dat PLO/PI thi dé tréng cét nay.

hodc tir cAu héi sé... dén cau héi s6...) ding dé kiem
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I11. N§i dung céu héi thi
Cau 1 (10,0 diém)

Mot khu dan cu A c6 tong s6 dan 1a N = 50.000 nguoi. Tiéu chuan cap nudc go = 250
L/ngudi.ngd. Thanh phan nudc thai sinh hoat cia khu dan cu nay duoc trong Bang 1.

Bang 1 Thanh phan nuéc thai sinh hoat cua khu dan cu A

oA . x Nong dd
STT |Chat 0 nhiem Don vi 8 2
Ban dau |Sau bé lang dot 1

1 | pH - 6,5-7,2 6,5-7,2
2 | Daumg mg/L 10 10
3 | Chatran tong cong (TS) mg/L 750 620
5 | Chatran hoa tan (TDS) mg/L 500 500
6 | Tong chat ran lo lung (TSS) mg/L 250 120
7 | BODs mg/L 280 180
8 | sBOD mg/L 85 85
9 | COD mg/L 500 320
10 | sCOD mg/L 145 145
11 | rbCOD mg/L 150 120
12 | Nito - tong (tinh theo N) mg/L 30 30
13 | NHiwco mg/L 10 10
14 | N-NHs* mg/L 10 10
15 | N-NOy mg/L 0 0
16 | N-NOz mg/L 10 10
17 | Phét pho tdng (tinh theo P) mg/L 6 6
18 | Puiuco mg/L 3 3
19 | P-POS& mg/L 3 3
20 | Tdng cac chat hoat dong bé mat mg/L 5 5
21 | Téng Coliform MPN/100 mL | 107-108 107-10°

a. Xac dinh cdng sut cua nha may xir Iy nudc thai theo TCVN 7957: 2023, biét Hé sb
dau néi nuéc thai vao hé thong thoat nude tap trung (o) = 1, va hé s ké dén luong
nudc ngam cé thé thim vao mang ludi thoat nudce thai (B) = 1,15 (0,5 diém)

b. So sanh thanh phan nuéc thai caa khu dan cu A véi QCVN 14: 2008/BTNMT, cot A,
xac dinh céc chi tiéu 6 nhidm, gia tri Cmax V& mirc do can xu ly cua cac chi tiéu nay,

gia st mdi ho gia dinh c¢6 4 nguoi. (1,5 diém)
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c. Véi so do cdng nghé dé xir Iy nudce thai sinh hoat ciia khu dan cu A duoc cho trong
Hinh 1, phan tich, d4nh gia va xac dinh cac cong trinh khong pha hop (thira/thiéu/vi
tri khéng hop ly) (1,5 diém). Duya trén co s danh gia d6, hoan thién so dd quy trinh
cong nghé nay. (1,5 diém)

Nudc thai dau vao

l

Songchinrac ~---- > Thlng chia rac

!

___________ Bé tach dau

. Hoachat !
| diéu chinh pH ! i
| Methanol | | Bé didu hoa <« —~ May thdi khi
___________ 1 | %
Méy khugy chim,
Beé anoxic D !
. 1
l Bun tuan hoan !
May thoikhi .., B& bun hoat tinh hiéu khi < --------- :
|
X 12 l i
Bé lang dot2 @  --------- > |
___________ | ;
,  Clorine  — —> Bé tiép xuc Bé nén bun
e o o e o o o - 1
! i
Nguon tiép nhan May ép bun
cot A-QCVN :
14:2008/BTNMT v
o Thai bo/xu ly
Ghi cha:
> :Duongnuécthai ———— — > : Duong hoa chat
----------- > :Puong bunthai  —-—-—-—> :Puong cap khi

Hinh 1 So d c6ng nghé xtr Iy nudc thai sinh hoat ctia khu dan cu A sau khi hoan thién.
d. Thuyét minh céng nghé hoan chinh duoc lam trong Cau c. (2,0 diém)

e. Xac dinh ndng d6 caa céc thanh phan dic tinh nudc thai can thiét cho viéc tinh toan
thiét ké cong trinh xu ly sinh hoc gdm COD ¢6 kha ning phan huy sinh hoc (bCOD),
COD khdng c6 kha nang phan huy sinh hoc (nbCOD), COD hoa tan khéng c6 kha
nang phan huy sinh hoc trong dong nudc thai sau xir ly (nbsCODe), COD khdng c6
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kha nang phan huy sinh hoc tir cac chat dang hat (nbpCOD), chét ran lo limg bay hoi
khong c6 kha niang phan huy sinh hoc (nbVSS) va tong chét ran lo ling tro (iTSS).
Biét thanh phan nudc thai sau qua trinh xir 1y so bd duoc cho trong Bang 1 va nong do
ciia mot s thanh phan trong nude thai sau xt Iy & cong trinh xir Iy sinh hoc nhu BODe,
TSS. dugc Iy theo gia tri quy dinh trong QCVN 14: 2008/BNMT va ty Ié VSS/TSS
=0,85. (1.5 diém)

Xac dinh luong sinh khéi vi sinh vat (theo VSS), Px, vss, sinh ra trong qua trinh ban
hoat tinh hiéu khi cho qua trinh xir Iy chét hitu co (BOD, COD). Biét cac thong sb
dong hoc cua quéa trinh gdbm hé sb thu hoach cua VSV di dudng: Yu = 0,45
gVSS/gbCOD:; hé s6 phan huy noi bao: by 2o = 0,12 g/g.ngd; Xac té bao: fa = 0,15; tc
do phat trién cuc dai ciia VSV: umax = 6,0 gVSS/gVSS.ngd; hang sb % toc do chuyén
hoa chat hiru co: Ks = 8,0 mg/L; Nhiét d6 cua nudc thai T° = 20 °C va thoi gian luu
bun SRT = 5 ngay va nong do chat hitu co dau ra S duoc xac dinh tir cong thuc (1).
(1.5 diém)

_ K,[1+by(SRT)]
SRT(Hmax - bH) -1

(1)
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PAP AP VA THANG PIEM
Phan Néi dung dap an Thang | Ghi
cau diém | chd
héi

I. Tw luan
Caul , 10,0
Noi Xac dinh cdng suat cua nha may xu ly nudc thai theo TCVN 0,5
dung | 7957: 2023.
a. — Luu lugng nudc thai cua khu dan cu A:

Qc =gox N=250 (L/nguoi.ngd) x 50.000 (nguoi) = 12.500.000

(L/ngd) = 12.500 (m%ngd). (0,25 diém)

— Cong suét cua tram xir Iy nude thai theo TCVN 7957: 2023:

Qnm = a.p.Qc (M¥/ngd) = 1 x 1,15 x 12.500 (M3/ngd) = 14.375

(m3/ngd) (0,25 diém)

Qc - Luu luong nudce cap cho nhu cau sinh hoat va dich vy, san

xuat trong khu vuc thoat nuéc, m3/ngd;

o- Hé s6 dau ndi nudc thai vao hé thong thoat nudc tap trung

B- Heé sé ké dén lwong nudc ngam co thé thim vao mang ludi

thoat nudc thai
Noi — So sanh thanh phan nudc thai so véi QCVN 14: 1,5
dung 2008/BTNMT, cot A. Két qua duoc trinh bay trong Bang 1.
b. (0,25 diém)
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Bang 1 Thanh phén nudc thai va tiéu chuan xa thai theo QCVN 14: 2008/BTNMT, cit A

STT Chét 6 nhiém Ponvi | Néngdd 2008/%%%;& Al Caax
1 | pH - 6,5-7,2 5-9 59
2 | Dium& mg/L 10 10 10
3 Chét rin téng cong (TS) mg/L 750
5 | Chét rin hoa tan (TDS) mg/L 500
6 | Téng chit rin lo limg (TSS) mg/L 250 50 50
7 | BODs mg/L 280 30 30
8 sBOD mg/L 85
9 | coD mg/L 500
10 | sCOD mg/L 145
11 | tbCOD mg/L 150
12 | Nito - tdng (tinh theo N) mg/L 30
13 | Nasuco mg/L 10
14 | N-NHs" mg/L 10 5 5
15 | N-NO» mg/L 0
16 | N-NOs mg/L 10 30 30
17 | Phét pho téng (tinh theo P) mg/L 6
18 | PHico mg/L 3
19 | P-POS mg/L 3 6 6

20 Téng céc chit hoat dong bé mat mg/L 5 5 5
21 | Téng Coliform MPN/100 mL | 107-108 3.000 3.000

_ Theo QCVN 14: 2008/BTNMT, cot A, Cac chi tiéu 6 nhiém
trong nudc thai ciia khu dan cu A gdm: Chat ran (TS, TSS),
cac chat hiru co (BODs, sSBOD, COD, sCOD, rbCOD), N-
NH.*, va Tong Coliform. (0,25 diém)
—  Xac dinh Crmax: (0,5 diém).
Gia tri Cmax dugc xac dinh theo cong thirc duoc quy dinh trong
QCVN 14: 2008/BTNMT:
Cnax=CxK
Cmax: NOng do toi da cho phép cua thong sé 6 nhiém trong
nudc thai sinh hoat khi thai ra ngudn nuéc tiép nhan, tinh
bang miligam tr én lit nuéc thai (mg/L);
C: gi tri nong d6 cua thdng s 6 nhiém quy dinh tai Bang
1 muc 2.2.
K: hé s6 tinh t&i quy mé, loai hinh co sé dich vu, co sd cong
cong va chung cu quy dinh tai muc 2.3
Vi s6 ho gia dinh c6 trong khu dan cu A = 50.000 ngudi : 4
nguoi/h gia dinh = 12.500 h gia dinh > 50 h¢ gia dinh. Theo
QCVN 14: 2008/BTNMT, K = 1. (0,25 diém)
Céc gia tri Cmax dugc tinh toan va trinh bay trong Bang 1 (0,25
diém)

—  Xac dinh mac do can xir ly cua cac chi tiéu & nhidm (0,5
diém)
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rss = 2050 o0 = 80Y%

250 -
BOD- = (280 ~30) . 100 = 89 3%
5= 7280 e

10-5
NHI = %X 100 = 50%
_ (108 — 3000)
Coliform = 10° X 100 = 99,99%

Noi
dung c

— Phan tich, danh gia va xac dinh cac céng trinh khéng phu
hop (thtra/thiéu) (1,5 diém)

+ Véi cong suat cua nha may xir Iy Q = 14.375 (m¥/ngd)
> 100 (m3/ngd), nén trong cdng nghé can c6 bé lang cét.
Trong cdng nghé da cho thiéu bé lang cat

+ Do ndng d6 dau cua nudce thai = 10 mg/L, dat tiéu
chuan cho phép nén khong can bé tach dau trong cong
nghé. Cong nghé da cho du bé tach dau.

+ Do ndng d6 TSS = 250 mg/L >150 mg/L- nong do chat
ran lo ling dugc phép dua vao bé bun hoat tinh hiéu
khi, nén can c6 bé lang dot 1. Cong nghé di cho thiéu
bé lang dot 1.

+ Do ndng d6 Niéng = 30 Mg/L = Nhi co + N-NH4* + N-
NO; + N-NOs = 10 + 10 +0 + 10 (mg/L), néu phan N
hitu co va N-NH4* dugc chuyén hoa hoan toan N-NOg’
trong bé bun hoat tinh hiéu khi, ndng do N-NOs sau X
Iy = 30 mg/L, dat tiéu chuan cho phép, vi vay khong
can bé anoxic. Cong nghé da cho du bé anoxic.

+ Pé dam bao nong do TSS dat tiéu chuan xa thai nguon
loai A, nudc thai can duoc qua bon loc &p luc trudc khi
qua bé tiép xdc va xa ra ngudn tiép nhan. Cong nghé da
cho thiéu bon loc 4p luc.

— Hoan thién so dd quy trinh céng nghé trong Hinh 1. (1,5
diém)

3,0
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BM-U04

Nuwdc thii ddu vio

Song chiin ric ---- Thingchtarde r---- U .

l - >| Thaibs |

1 1

Bé ling cat | G Sénphoicat Lo _____!

l i

|

i

Bé diéu hoa < — - May théikhi i

l |

P |

" Hoachat |_ Bélangdgtl T TTT7C > '
MidachiohpH 7L ] ' 5
> 2 - Biin tuén hoan ! !

May thoikhi ..., B& bun hoat tinh hiéu khi <---- 1 ' '
l 1 ] ,

h H i

- 1 1 1

Bélangdgt2 ~  ------d-- >! i

| h

| |

May thoikhi ] z l z iy Nude thai |
_____ I . L__ Bé nén bi | Nuwdethar _,
Nudre cap rizaloe = —-» BELEpliyE -E cru:nl s |
[, H 1 !
____________ l ! ¥ :
Clorine —— Bé tiép xic ! May ép bun E
------------ 1 1 ]
! I i

Ngubn tiép nhéin E Thai bo/xr Iy i

bt A QCVN N :

. 14:2008/BTNMT ‘oo ______ woesaurmatoe
Ghi chii: >

— > : Dudng nudc thii —_————— > : Duong hoa chat

----------- > : Duong bim thai, cat, ric  ——— — > : Duong cap khi

Hinh 1 So d6 cong nghé xir I nude thai sinh hoat cia khu dan cur A sau khi hoan thién.

Noi
dung

Nudc thai phat sinh tir khu dan cu A duoc thu gom va dua vé
nha may xtr Iy nuéc thai. Pau tién nudc dugc chay qua song
chan rac dé loai bo céc loai rac co kich thudc 16n c6 trong nuée
thai sau d6 nudc tiép tuc chay qua bé ling cat. Rac duoc tach ra
tai song chan rac duoc lay theo dinh ky va duoc thai bo. Tai bé
ling cat, cat duoc tach ra khoi nudc thai va duoc tap trung vao
hé thu cat, sau d6 dugc bom ra san phoi cat dé thu hdi phan
nuéc thai con trong cat trude khi dua di xir ly. Phan nuéc thai
nay dugc dua vé tram xir Iy trudc song chan rac. Nudc thai sau
bé lang cat duoc chay vao bé diéu hoa. Tai day, nudc thai dugc
tron déu bang hé thong phan phéi khi tho dit & day bé dé dam
bao cho cac cong trinh phia sau hoat dong 6n dinh. Tiép theo,
nuéc thai duge bom sang bé ling dot 1 dé tach bot 1 phan can
c6 sin trong nudc thai ¢é dam bao nong d6 TSS dat yéu cau
truéc khi chay sang bé bun hoat tinh hiéu khi. Bun liang tir bé
ling dot 1 s& bom qua bé nén bun dé tach bst mot phan nudc
trude khi qua may ép bun. Bun sau ép dugc thu gom va dua di
xt Iy hoac thai bo. Phan nuéc thu duoc tir bé nén ban va may
ép bun s& duoc dua vé tram xir Iy nudc thai trude song chan rac.

Tai bé thoi khi, cac chét hitu co nhu BOD, sBOD, COD, sCOD,
rbCOD duoc vi sinh vat hiéu khi chuyén hoé thanh sinh khéi,
CO2 va H20. Bén canh d6, cac thanh phan dinh dudng nhu Nhgy
«, N-NH4* dugc chuyén hoéd thanh N-NOs trong qué trinh

2,0
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nitrate hoa nho vi khuan nitrosomonas va nitrobacter. Trong bé
c6 lap dat hé thong phan phéi khi tinh dé cung cap day du oxy
cho cac hoat dong cua vi sinh vat. Tiép d6, nudc thai duoc dan
sang bé ling dot 2 dé tach bun sinh hoc ra khoi nudc. Bun ling
tai bé lang duoc tap trung o day bé va duoc xa dinh ky vé bé
nén bun. Mot phan bun trén dong xa bun duoc tuan hoan vé bé
th6i khi dé duy tri mat do vi sinh vat trong bé ludn 6n dinh.
Nudéc sau bé ling dugc bom vao bon loc &p luc dé loai bo phan
chat ran con lai trong nudc trude khi dan qua bé tiép xuc dé khir
trung lugng vi sinh cé trong nudce thai bang chlorine truéc khi
Xa ra nguon tiép nhan. Phan nuéc thai phét sinh tir qua trinh rira
loc tai bon loc ap luc s& dua vé trude song chan rac dé xu ly.

Noi bCOD = 1,6 BOD = 1,6 x 180 = 288 (mg/L) 1,5
dung |nbCOD = COD - bCOD = 320 - 288 = 32 (mg/L)
e nbsCOD, = sCOD- 1,6sBOD =145 -1,6 x 85 =9 (mg/L)
nbpCOD = nbCOD — nbsCODe = 32 — 9 = 23 (mg/L)
COD —sCOD 320 — 145
VSScor = o5 = 120x 0,85
= 1,72mg COD /mgVSS
nbCOD 23
nbVsSS = VSSeon = 172 = 13,4 mg nbVSS/L
iTSS = TSS — VSS = 120 — 120 x 0,85 = 18 (mg/L)
Noi Sinh khéi ciia VSV sinh ra trong qua trinh ban hoat tinh | 1,5
dung f | hiéu khi dugc xac dinh theo cong thic:

P _ QYH(SO - S) n (fd)(bH)QYH(SO — S)SRT
XVSS ™ 1 + by (SRT) 1+ by (SRT)

Q = 14.375 (m®/ngay): Luu lugng nudc thai

So = bCOD = 288 mg/L = 288 g/m? Nong do6 co chat dau
Vao.

Taco, Q = 14.375 (m3/ngd); So = bhCOD = 288 mg/L = 288
g/m3, S duoc x4c dinh theo cong thurc:

K J1+by(SRT)] 80X [1+0,12 x 5]
~ SRT(Upmax —by) —1 5% (6,0—10,12)
12,8

= —_— 3
294 0,44 g bCOD/m

Thay gié tri S vao phuong trinh trén dé xac dinh Pxvss
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PX,VSS
14375 X 0,45 x (288 — 0,44)

1+0,12 x5

1+0,12 x5

=1.267 (kg VSS/ngay)

N 0,15 x 0,12 x 14.375 x 0,45 x (288 — 0,44) X 5

Pxvss = 1.162.506 + 104.634 = 1.267.230 (g V/SS/ngay)

Piém tong

10.0

Rubric chdm diém cau 1c

Tot
100%

Trong

Noi dung kiém tra 56 (%)

Kha
75%

Trung binh
50%

Kém
<25%

Cac
trinh

Hoan chinh so d6 cong nghé
trong hinh 1

cong
chinh
trong  cong
ngh¢  dugc
day du, sap
xép ding tha
ty va co day
du céc cong
trinh phu
cling nhu céac
duong  vat
chat  trong
cong nghé

100%

Cac
trinh

cong
chinh
trong cbng
ngh¢  dugc
day du, sap
xép dung thir
tu va co thiéu
< 3 céac cong
trinh phu
hoac cac
duong  vat
chat  trong
cong nghé

Céc cdng trinh
chinh  trong
cobng nghé
khong  dugc
day du, sap xép
ding tha tu va
c6 thiéu < 3
cac cong trinh
phu hoac céc
duong vat chat
trong cong
nghé

Céac cbng trinh
chinh trong
cong nghé
khong duoc dy
du, sip xép
khong ding thu
tu va c6 thiéu <
3 céc cong trinh
phu hoic céac
duong vat chat
trong céng nghé

Rubric chAm diém cau 1d

Tot
100%

Trong

Noi dung kiém tra 56 (%)

Khéa
75%

Trung binh
50%

Kém
<25%

Thuyét minh day chuyén Thuyét minh
cdng nghé cd 1ap luan
hop ly va
chinh xéac vé
day chuyén
cdng ngh¢ xu
ly

100%

Thuyét minh
c6é lap luan
hop ly va
chinh  xac
50% vé day
chuyén céng
nghé xir ly

Lap luan hop
ly va chinh x&c
25% V& day
chuyén cong
nghé xu ly

Lap ludn chua
hop ly va chinh
xac vé day
chuyén  cong
nghé xur ly

TP. Ho Chi Minh, ngay 25 thang 04 nam 2024
Giang vién ra de

Ngudi duyét dé

TS. Ho6 THi Thanh Hién

TS. Ho Phung Ngoc Thao
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