TRUONG DAI HOC VAN LANG

KHOA MOI TRUONG

PE THI, PAP AN/RUBRIC VA THANG PIEM

I. Thong tin chung

THI KET THUC HQC PHAN
Hoc ky 2, nam hoc 2024-2025

BM-004

Tén hoc phan:

Cong nghé xtr Iy nude thai va d6 an, Ky thuat xir Iy nudce
thai, Ky thuat xtr Iy nude thai, K§ thuat xur Iy nude thai va

thuc hanh

M3 hoc phan:

DMTO0170, 71WWTE40433,
T1IWASW40204, DMTO0171

Sé tin chi: | 4, 3,

Ma nhém 16p hoc phan:

242 DMTO170 01,242 71WWTE40433 01,
242 7IWASW40204 01,242 DMTO0171 01

Hinh thure thi: Tu luan

Thot gian 1am bai: | 90 | phut

Thi sinh dwoc tham khao tai liéu: Co

[] Khong

II1. N§i dung ciu héi thi

Céu 1 (10,0 diém)

Mot khu dan cu A c6 tong s6 dan 1a N = 100.000 ngudi. Tiéu chuan cap nude qo = 150
L/ngudi.ngd. Thanh phan nudce thai sinh hoat ciia khu dan cu nay dugc trong Bang 1.

Bang 1 Thanh phan nudc thai sinh hoat ctia khu dan cu A

STT |Chét 6 nhiém Pon vi Nong do
1 pH - 6,5-7,5
2 Dau md mg/L 8
3 Chat ran tong cong (TS) mg/L 550
5 Chat ran hoa tan (TDS) mg/L 400
6 Tong chit ran lo ling (TSS) mg/L 150
7 BOD:s mg/L 230
8 sBOD mg/L 108
9 COD mg/L 400
10 sCOD mg/L 187
11 rbCOD mg/L 320
12 | Nito - téng (tinh theo N) mg/L 30
13 | Ninco mg/L 8
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STT |Chit 6 nhiém Pon vi Nong do
14 | N-NH4* mg/L 12
15 | N-NOy mg/L 0
16 | N-NOy mg/L 10
17 | Phot pho tong (tinh theo P) mg/L 8
18 | Phiuco mg/L 2
19 | P-POs* mg/L 6
20 Téng cac chat hoat dong bé mat mg/L 5
21 | Téng Coliform MPN/100 mL 107-108
a. Xac dinh cong suat cia nha may xtr Iy nudc thai theo TCVN 7957: 2023, biét Hé sd

dau ndi nudc thai vao hé thong thoat nude tap trung (o) = 1,0 va hé s6 ké dén luong
nudc ngdm co thé thim vao mang ludi thoat nude thai (B) = 1,1 (0,5 diém)

So sanh thanh phén nudc thai cua khu dan cu A voi QCVN 14: 2008/BTNMT, cot B,
xac dinh cac chi tiéu 6 nhiém, gia tri Cnax va mtc do can xur 1y cua céc chi ti€u nay,
gia st mdi ho gia dinh c¢6 4 nguoi. (1,5 diém)

. Vi so do cong nghé dé xir Iy nude thai sinh hoat ciia khu dan cu A duoc cho trong

Hinh 1, phan tich, danh gia va xac dinh cac cong trinh khong phu hop (thira/thiéu/vi
tri khong hop 1y) (1,5 diém). Duya trén co s danh gia d6, hoan thién so dd quy trinh
cong nghé nay. (1,5 diém).
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Nuwoc thai dau vao
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Ghi chu:
> :DPuong nuéc thai ————— > : Puodng héa chat
"""""" > :Puongbunthai —-——— > :Puong cap khi

Hinh 1 So d6 cong nghé xir Iy nudc thai sinh hoat ctia khu dan cu A sau khi hoan thién.
d. Thuyét minh cong nghé hoan chinh duoc 1am trong Cau c. (2,0 diém)

e. Xac dinh néng do cua cac thanh phﬁn ddc tinh nudc thai can thiét cho viée tinh toan
thiét ké cong trinh xir 1y sinh hoc gdbm COD c6 kha ning phan huy sinh hoc (bCOD),
COD khong c6 kha nang phan huy sinh hoc (nbCOD), COD hoa tan khong c6 kha
nang phan huy sinh hoc trong dong nudc thai sau xtr Iy (nbsCODe), COD khong cé
kha nang phan huy sinh hoc tir cic chat dang hat (nbpCOD), chét ran lo ling bay hoi
khong c6 kha ning phan huy sinh hoc (nbVSS) va tong chit ran lo limg tro (iTSS).
Biét ty 16 VSS/TSS = 0,85. (1.5 diém)
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f. Xac dinh lugng sinh khéi vi sinh vat (theo VSS), Px, vss, sinh ra trong qua trinh bun
hoat tinh hiéu khi cho qua trinh xt 1y chét hitu co (BOD, COD). Biét cac thong sd
dong hoc cua qua trinh gém hé sb thu hoach cua VSV di dudng: Yu = 0,45
gVSS/gbCOD; hé s6 phan huy noi bao: bio = 0,12 g/g.ngd; Xac té bao: fy=0,15; toc
d06 phat trién cuc dai ciia VSV: tmax = 6,0 gVSS/gVSS.ngd; hing s6 % téc do chuyén
hoa chit hitu co: K = 8,0 mg/L; Nhiét do cta nude thai T° = 20 °C va thoi gian luu
bun SRT = 5 ngay va nong d6 chat hiru co dau ra S dugc xac dinh tir cong thire (1).
(1.5 diém)

_ K[1+ by(SRT)]
B SRT(.umax - bH) -1 M
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PAP AP VA THANG PIEM
Phin NOi dung dap an Thang | Ghi
cau diém | cha
hoéi
I. Tw luan
Cau 10,0
1

NoOi1 | Xac dinh cong suat ctia nha may xir Iy nudc thai theo TCVN 7957: 0,5
dung | 2023.

a. — Luu luong nudc thai cua khu dan cu A:

Qc =qox N =150 (L/nguoi.ngd) x 100.000 (nguoi) = 15.000.000
(L/ngd) = 15.000 (m*/ngd). (0,25 diém)

— (Cong suat cta tram xir 1y nude thai theo TCVN 7957: 2023:
v = 0.B.Qc (m¥/ngd) = 1 x 1,1 x 15.000 (m*/ngd) = 16.500
(m*/ngd) (0,25 diém)

Qc - Luu lvgng nudce cép cho nhu cau sinh hoat va dich vy, san
XUt trong khu vuc thoat nude, m’/ngd;

o- Hé s6 dau nbi nudc thai vao hé thdng thoat nudc tap trung

B- Heé s6 ké dén lugng nudc ngam c6 thé tham vao mang ludi thoat

nudc thai
No1 —  So sanh thanh phan nude thai so véi QCVN 14: 2008/BTNMT, 1,5
dung cot B. Két qua duoc trinh bay trong Bang 1. (0,25 diém)

Trang 5/ 11



) QCVN 14:
STT (Chat 6 nhiém Don vi Nong d§ | 2008/BINMT
CotB Comax
1 | pH - 6,5-7,5 5-9 5-9
2 | Daumd mg/L 8 20 20
3 | Chit rin tong cong (TS) mg/L 550 - -
5 | Chitrin hoa tan (TDS) mg/L 400 1.000 | 1.000
6 | Tong chit rin lo limg (TSS) mg/L 150 100 100
7 | BODs mg/L 230 30 30
8 | sBOD mg/L 108 - -
9 | COD mg/L 400 - -
10 | sCOD mg/L 187 - -
11 | rbCOD mg/L 320 - -
12 | Nito - tong (tinh theo N) mg/L 30 - -
13 | NEwco mg/L 8 - -
14 | N-NHs mg/L 12 10 10
15 | N-NO~ mg/L 0 - -
16 | N-NOs mg/L 10 50 50
17 | Phot pho tong (tinh theo P) mg/L 8 - -
18 | Prmco mg/L 2 - -
19 | P-POS* mg/L 6 10 10
20 Téng cac chit hoat dong bé mit mg/L 5 10 10
21 | Téng Coliform MPN/100 mL| 107-10° 5.000 5.000

Theo QCVN 14: 2008/BTNMT, cot B, Cac chi tiéu 6 nhiém
trong nudc thai cua khu din cu A gém: Chat rin (TS, TSS),
cac chat hitu co (BODs, sBOD, COD, sCOD, rbCOD), N-
NH.", va Tong Coliform. (0,25 diém)

—  Xéc dinh Crmax: (0,5 diém).
Gid tri Cmax dugc xac dinh theo cong thuc dugc quy dinh trong
QCVN 14: 2008/BTNMT:

Cmax=Cx K
Cmax: nOng do t4i da cho phép ctia thong s6 6 nhiém trong nudc
thai sinh hoat khi thai ra nguon nudc tiép nhan, tinh bang
miligam tr én lit nude thai (mg/L);
C: gia tri ndong do cua thong s6 6 nhidém quy dinh tai Bang 1

muc 2.2 cua quy chuén nay.
K: h¢ so0 tinh t&1 quy md, loai hinh co sé dich vy, co sé cong

cong va chung cu quy dinh tai muc 2.3 ctia quy chuan nay.

Vi s6 ho gia dinh c6 trong khu dan cu A = 100.000 ngudi: 4
nguoi/hg gia dinh = 25.000 ho gia dinh > 50 ho gia dinh. Theo
QCVN 14: 2008/BTNMT, K = 1. (0,25 diém)
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Cac gia tri Cmax dugc tinh todn va trinh bay trong Bang 1 (0,25
diém)

— Xéc dinh mure d§ can xu 1y cua céc chi tiéu 6 nhiem (0,5 diém)

TSS = (150 — 100) 100 = 33,33%
150 e

Bop. = #3050 00 = 78 30
577230 - e

(12 — 10)
NH] = = x 100 = 16,7%
, (108 — 5000)
Coliform = 108 X 100 = 99,99%

Noi
dung

— Phan tich, danh gia va xac dinh cac cong trinh khong phu hop
(thira/thiéu) (1,5 diém)

+ Thiéu song chan rac: Trong nudc thai sinh hoat thudng chira
rac/chit ran c6 kich thude 16n c6 thé pha huy cac thiét
bi/cong trinh néu khong bi tach loai, mic du trong bang
thanh phan nudc thai khong dé cap nhung day 1a cong trinh
khong thé thiéu. Song chin rac dugc dit trude bé ling cat.

+ Cat tach ra tir bé lang cat khong thé dua vé thung chira rac
dugc, ma phai dua vé san phoi cat. Trong qua trinh xa cat
tir bé lang cat, 1 luong nudc thai cling theo dong cat nén
luong nudc nay phai dugce dan quay vé dau vao cia tram xur
1y.

+ Thiéu duong dan nudc thai tich ra tir san phoi cat vé tram

xu ly.

Thiéu phuong an xir 1y rdc va cat phat sinh trong hé thong.

+ Véi cong suat ciia nha may xtr Iy Q = 16.500 (m*/ngd) > 100
(m?/ngd), nén bé lang cat trong cong nghé d cho 1a phi hop.

+ Do ndng d6 dau cua nudc thai = 8 mg/L < 20 mg/L, dat tiéu
chuan cho phép nén khong can bé tach dau trong cong nghé.
Cong nghé da cho du bé tach dau va vi tri bé tach dau khong
phu hop.

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

+ Do ndéng dd Niéng = 30 mg/L = N co + N-NH4" + N-NO>"
+N-NOs;" =8 + 12 +0 + 10 (mg/L), néu phan N hitu co va
N-NH4* duoc chuyén hoa hoan toan N-NOs™ trong bé bun
hoat tinh hiéu khi, ndng d6 N-NOs™ sau xtr Iy = 30 mg/L, dat
tiéu chuan cho phép. Nén bé bun hoat tinh hiéu khi trong
cong nghé¢ dugc str dung dé loai bo céc chét hitu co va nitrate
hoa.

+

3,0
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+ Bé ling dot 2 duoc dung dé tach bun ra khoi nude nén can
thiét st dung sau bé bun hoat tinh hiéu khi.

+ Bé tiép xuc duogc st dung dé tiéu diét vi sinh vat dat tiéu
chuan xa thai, vi vy can c6 cong trinh nay.

+ Thiéu dong dan nude thai tach tir bé nén bun va may ép bun
vé dau vao cua tram xtr Iy

Néu thiéu lip ludn, chi xdc dinh dwoc cong trinh khong phit hop thi chi dwoc 1/3
s0 diém cuia phan nay.

— Hoan thién so d6 quy trinh c6ng nghé trong Hinh 1. (1,5 diém

Nuwéc thai diu vao

______________________ Nuoewdi _________
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Ghi chu:
_ > ]E)u'ﬁmg mrdc thai ————— > Dll’ﬁf]lg hoa chét
——————————— > :Duong bun thai, cat, tic  —--—--—--—--» : Dudng cép khi

Noi
dung

Nudc thai phat sinh tir khu dan cu A duoc thu gom va dwa vé nha
may xtr 1y nuée thai. Pau tién nudc duoc chay qua song chin rac
dé loai bo cac loai rac c6 kich thude 16n ¢6 trong nudc thai sau do
nude tiép tuc chay qua bé ling cat. Rac duoc tach ra tai song chin
rac dugc 1ay theo dinh ky va duoc thai bo. Tai bé lang cat, cat duoc
tach ra khoi nuéc thai va dugce tip trung vao hd thu cét, sau d6 duoc
bom ra san phoi cat dé thu hoi phan nudc thai con trong cat trudc
khi dwa di xtr y. Phan nuéc thai ndy dugc dua vé tram xt 1y trudce
song chin rac. Nudc thai sau bé liang cat dugc chay vao bé didu
hoa. Tai day, nudc thai dugc tron déu bang hé thong phan phdi khi
tho dit ¢ day bé dé dam bao cho cac cong trinh phia sau hoat dong
on dinh. Sau d6, nuéc thai duge bom vao sang bé bun hoat tinh
hiéu khi. Sau @6, bun dugc tach ra khoi nudc bang bé ling dot 2,

2,0
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va cudi cung dua sang bé tiép xuc dé loai bod cac vi sinh vat gay
bénh.

Tai bé thoi khi, cc chat hitu co nhu BOD, sBOD, COD, sCOD,
rbCOD duoc vi sinh vét hiéu khi chuyén ho4 thanh sinh khéi, CO>
va HyO. Bén canh d6, cac thanh phan dinh dudng nhu Nh co, N-
NHs" duge chuyén hoa thanh N-NOs™ trong qué trinh nitrate hoa
nhd vi khuan nitrosomonas va nitrobacter. Trong bé c6 lap dit hé
théng phan phdi khi tinh dé cung cp diy du oxy cho cac hoat dong
ctia vi sinh vat. Tiép do, nude thai duge dan sang bé lang dot 2 dé
tach bun sinh hoc ra khoi nuge. Bun lang tai bé lang dugc tap trung
& day bé va duoc xa dinh ky vé bé nén bun dé tach bét mot phan
nuée trude khi qua may ép bun. Mot phan bun trén dong xa bun
duogc tuan hoan vé bé thoi khi dé duy tri mat do vi sinh vat trong
bé 1udn 6n dinh. Nudc sau bé ling dugc bé tiép xtic dé khir tring
lugng vi sinh c6 trong nudc thai bang chlorine trudc khi xa ra
nguon tiép nhan. Bun sau ép dugc thu gom va dua di xtr 1y hoic
thai bo. Phan nude thu duoc tir bé nén bun va may ép bun sé& duoc
dua vé tram xir Iy nude thai trude song chan réc.

Noi | bCOD =1,6 BOD = 1,6 x 230 = 368 (mg/L) 1,5
dung | nbCOD = COD — bCOD = 400 — 368 = 32 (mg/L)
€ nbsCOD, = sCOD- 1,6sBOD =187 — 1,6 x 108 = 14,2 (mg/L)
nbpCOD = nbCOD — nbsCOD, =32 — 14,2 = 17,8 (mg/L)
COD —sCOD 400 — 187
VS3op =5 = T50x 0,85
= 1,67 mg COD/mgVSS
nbCOD 32
nbVSS = VSSeor = 167 = 19,2 mg nbVSS/L
iTSS = TSS — VSS = 150 — 150 x 0,85 = 22,5 (mg/L)
Noi | Sinh khéi ctia VSV sinh ra trong qua trinh bun hoat tinh hiéu | 1,5
?“ﬂg khi duoc xac dinh theo cong thirc:

po o Qo =9)  (a)(br)QVy(So — SHSRT
BV 1+ by (SRT) 1+ by (SRT)

Q = 16.500 (m*/ngay): Luu lugng nudc thai

So=bCOD = 368 mg/L =368 g/m’: Nong do co chat dau vao.
Ta ¢, Q = 16.500 (m*/ngd); Sp = bCOD = 368 mg/L = 368
g/m?, S duoc xac dinh theo cong thirc:
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K,[1 + by (SRT)]

_80x[1+0,12x5] 128

= 0,44 g bCOD /m3

Pxyss
_16.500 x 0,45 x (368 — 0,44)

1+0,12%x5

T SRT(gr — b)) — 1 5x(60—0,12) _ 29,4

Thay gia tri S vao phuong trinh trén dé xac dinh Px vss

4 015 X012 X 16500 X 045 x (368 — 0,44) x 5

1+0,12 x5

=1.736,4 (kg VSS/ngay)

Pxvss = 1.705.708 + 30.703 = 1.736.411 (g VSS/ngay)

Pi¢m tong | 10.0
Rubric cham diém céu 1c
~ .2 Trong | Tot Kha Trung binh | Kém

NOi dung kiem tra 56 (%) | 100% 75% 50% <25%
Hoan chinh so d6 cong ngh¢ Cac cong | Cac cong | Cac cong trinh | Cac codng trinh
trong hinh 1 trinh  chinh | trinh  chinh | chinh  trong | chinh trong
trong cong | trong cOng | cOng nghé | cong nghé
ngh¢  dugc | nghé  dugc | khong  duge | khong dugc day
day du, sap | day du, sap | daydu,sapxep | du, sap x€p

xép dung thu
tw va co day
di cac cong

100%

xep dung thi
tu va c6 thieu
< 3 céc cong

dang thu tu va
c6 thieu < 3
cac cong trinh

khong ding thu
tu va co thi€u <
3 cac cong trinh

trinh phu | trinh phu | phu hoac cac phu hodc cac
cling nhu céc | hoac cac | duong vat chat | duong vat chat
duong  vat | dudng  vat | trong cOng | trong cong nghé
chat  trong | chat  trong | nghé

cong nghé cong nghé

Rubric chim diém cu 1d
A <X Trong | Tot Kha Trung binh Kém
Noi dung kiem tra s6 (%) | 100% 75% 50% <25%

Thuyét minh
c6 lap luan

Thuyét minh day chuyén
cong nghé

Thuyét minh
c6 lap ludn

Lap luan hop
ly va chinh xac

hop 1y va|hop 1y va|25% vé day|xac vé& day
100% chinh xac vé | chinh  x4c | chuyén cong | chuyén  cong

diy chuyén | 50% vé day | nghé xtr ly nghé xtr ly

cong nghé xir | chuyén cong

ly nghé xu ly

Lap luan chua
hop 1y va chinh

TP. Ho Chi Minh, ngay 29 thang 04 niam 2025
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Nguoi duyét dé Giang vién ra dé

TS. Ho Phung Ngoc Thao
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