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0918.01.03.09 (Phan Nhat Linh).
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I1. Céc yéu cau caa dé thi nham dap &ng CLO

BM-004

(Phdn nay phdi phdi hop véi thdng tin tir dé ciong chi tiét cia hoc phan)

Lay dir
Ky Hinh Trongso CLO | Cau | biem | li¢u do
hi¢u Noi dung CLO thac trong thanh phan | heoi S0 lwong
CLO danh gia danh gia (%) thi so | toi da | mirc dat
PLO/PI
@ | (2) ©) (4) ®) | (6) ()
Ap dung cac kien thuc
hoa mdi truong dé danh 1b
gi& chat lwong ngudn o ’
CLO2 nroc cip, mitc do 6 Tu luan 30 24, 3,0
nhiém cua cac mau 2b
nuoc
Van dung tuy duy phan
bién phan tich, danh gia
va dua ra két luan chit 1a,
CLO3 | luong nuéc, mic do 6 Tu luan 70 1c-e, 7,0
nhiem cua nudc thai 2c-f
dua trén thanh phan cua
C4C Mau nude
Chu thich céc cot:

(1) Chi liét ké cdc CLO dwoc dinh gia béi dé thi két thlic hoc phan (twong vmg nhw da mé td trong
dé cirong chi tiét hoc phan). Luu y khéng dwa vao bang nay cac CLO khong dung bai thi két thic hoc
phan dé ddanh gid (c6 mot s6 CLO duwoc bé tri danh gia bang bai kiém tra giira ky, danh gid qua dw
dn, do6 &n trong qua trinh hoc hay cac hinh thire danh gid quda trinh khdc chir khdng bé tri danh gid
bang bai thi két thic hoc phdn). Triong hop mét sé CLO vira dieoc bé tri danh gid qud trinh hay giira
ky Vira dieoc b6 tri ddnh gid két thic hoc phan thi vin diwea vao cét (1)

(2) Néu ngi dung cua CLO twong ung.

(3) Hinh thirc kiém tra danh gid cé thé 1a: trac nghiém, tw ludgn, du dn, dé an, vén ddp, thuc hanh
trén may tinh, thec hanh phong thi nghiém, béo céo, thuyér trinh, ..., phit hop véi ngi dung ciia CLO
va md ta trong dé cwong chi tiét hoc phan.

(4) Trong s6 mize dg quan trong cua tieng CLO trong dé thi két thiic hoc phan do gidng vién ra dé
thi quy dinh (mang tinh twong doi) trén co sé Mirc dg quan trong cua tieng CLO. Pdy la co s¢ dé
phan phai ty 16 % sé diém téi da cho cdc cdu hoi thi ding dé danh gia cdc CLO tuwong img, bao dam
CLO quan trong hon thi dwoc danh gid véi diém so6 t6i da 1on hon. Cot (4) dimg dé hé tror cho cét
(6).

(5) Liét ké cac cau hai thi s¢ (cau héi sé ... hodc tir cAu héi sé... dén cau héi Sé...) ding dé kiém
tra nguoi hoc dat cac CLO twong ung.

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

(7) Trong truong hop day la hoc phan cot 18i - si dung két qud danh gid CLO ciia hang tiwong iing
trong bang d@é do lwong danh gid mirc @6 nguwoi hoc dat diroc PLOJPI - can liét ké ky hiéu PLO/PI ¢6
lién quan vao hang twong vmg. Trong dé cwong chi tiét hoc phan ciing can md ta ré CLO twong 1ng
cua hoc phan nay sé duwoc sir dung 1am di liéu dé do lwong danh gid cdc PLO/PL. Trirong hop hoc
phan khéng c6 CLO nao phuc vu viée do lwong danh gid mire dat PLO/PI thi dé trong cét ny.

I11. N§i dung cau héi thi

Cau héi 1: (5,5 diem)
Mot con sdng A cd chat lvgng nude dugc cho trong Bang 1.
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Bang 1. Thanh phan nudc cia con séng A

A X . x 1~ | QCVN 08: 2023/

STT Théng so Pon vi Nong do BTNMT, mic A

1 pH - 5,5-9,0

2 BOD:s mg/L 15

3 COD mg/L 18

4 | TOC mg/L 4

5 | TSS mg/L 50

6 | DO mg/L >4

7 TN (Nténg) mg/L

8 Nhiru co mg/L 0

9 | N-NHs mg/L 0,86

10 | N-NOy mg/L 0,05

11 | N-NOs mg/L 10

12 | TP (Ptng) mg/L

13 | P-POS* mg/L 0,3

14 | Phiuco mg/L 0

15 | Tbng Coliform MPN/100 mL 7500

16 | Coliform chiu nhiét MPN/100 mL 100

a. Tinh tong ham luong Nito (N) va tong lugng photpho (P) c6 trong thanh phan nuéc
clia con song A va dién cac gia tri nay vao Bang 1. (1,0 diém)

b. So sanh véi cac gié tri duoc quy dinh trong QCVN 08:2023/BTNMT, cot A vé chét
lugng nuéce cua con song nay (dién cac gia tri cua quy chuan vao Bang 1). Cho biét
chét lwong nudc cua con song nay co st dung dé “lam ngudn nudce thd cho cac nha
may xtr Iy nudce cap cho sinh hoat duoc khong™? Chat luong nude nay phi hop dé su
dung cho myc dich nao theo phén loai cua quy chuan nay? (1,5 diem) o

¢. V6inong do BODs duoc xac dinh trong Béang 1, tinh lugng mau nudc song A can lay
cho vao chai BOD la bao nhiéu trong qua trinh phan tich BODs biet thé tich chai phan
tich BODs =300 mL, nong d6 oxy ban dau DOo = 8,0 mg/L, nong do oxy ¢ ngay thir
5DO0s = 2,0 mg/L (0,75 diem). N q N

d. Trinh bay quy trinh phan tich chi tiéu BODs cho mau nudc song nay véi thé tich mau
duoc tinh ¢ Cau c (0,75 diem)

e. Theo QCVN 08:2023/BTNMT, chi tiéu TSS dugc phép sir dung cac phuong phap nao

dé xac dinh (0,5 diém). Trinh bay quy trinh phan tich TSS caa miu nuéc nay theo
SMEWW 2540D:2017. (1,0 diém)

Cau héi 2: (4,5 diém) 7 , 7
Mot nha may xur Iy nuéc thai B c6 st dung cdng trinh be bun hoat tinh hicu khi dé xu ly cac
chat hitu co va thuc hién qua trinh nitrate hoa.
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. Viét cac phuong trinh chuyén hoa céc dang nito cé trong nuéc thai trong qua trinh
nitrate hoa trong dieu kign hiéu khi. (0,5 diém)

. Trinh bay ¥ nghia mdi trudng cua s6 liéu Nito (1, 0 diém)

. Dé qué trinh nitrate hoé dién ra 1 cach hiéu qua, can phai klem soat do kiém cta nudc
thai c6 trong bé bun hoat tinh hiéu khi. Tinh luong d6 kiém can st dung dé chuyén hoé
85 g N-NH4*/m? biét do kiém can thiét st dung cho qué trinh nitrate hoa 1a 7,14 ¢
CaCOs/g N-NH4*. (0,75 diém).

. Néu pH caa nudc tir bé bun hoat tinh hiéu khi trén dugc duy tri 1a 7,5, xac dinh cac
loai &6 kiém cd trong mau nudc nay? (0,5 diém)

. Trinh bay quy trinh phan tich cho céc loai do kiém dugc xac dinh & Cau 2d. (0,75
diém)

Tinh nong d6 cia cac ion giy ra cac do kiém duge xac dinh & Cau 2d néu gia sir do
kiém cua mau nudc tir bé bun hoat tinh hiéu khi bang dung d6 kiém can str dung cho
qué trinh nitrate hoé trong Cau 2c. (1,0 diém)
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PAP AP VA THANG DIEM
Phan cau Noi dung dap an Thang diém | Ghi chi
hoi
|. Tw ludn
Caul Mot con song A o chat lugng nude dugc cho 55
trong Bang 1.
Bang 1. Thanh phan nuéc cua con séng A
QCVN 08:
Ak : x| 2023/
STT | Théng so Don vi Nong do BTNMT,
muc A.
1 | pH - 5,5-9,0
2 BODs mg/L 15
3 | coD mg/L 18
4 | TOC mg/L 4
5 | TSS mg/L 50
6 DO mg/L >4
8 Nhiru co mg/L 0
9 | N-NHs mg/L 0,86
10 N-NO2 mg/L 0,05
11 | N-NOs mg/L 10
12 | TP (Ping) mg/L
13 | P-PO* mg/L 0,3
14 Phitu co mg/L 0
15 | Tong MPN/100 mL| 7500
Coliform
16 | Coliform —\yienstoo mL| 100
chiu nhiét ‘
Noi dung a. | Tinh tong ham lwong Nito (Nwing) Va tong lwong 1,0

photpho (Png) €O trong thanh phdn nuwéc cua
con song A va dien cac gia trj nay vao Bang 1.

-Tong ham luong Nito (Nténg):

TN (Nténg) = Nhiww co + N-NH3 + N-NO2™ + N-
NO3z =0+0,86 + 0,05+ 10 = 10,91 (mg/L)

- Tong ham lugng Photpho (Peng):

TP (Ptng) = Phiwco + P-POs*> =0+ 0,3=0,3
(mg/L)

Bang 1. Thanh phén nudc cua con song A
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~ [QCVN 0s:
STT|  Thong sé Pon vi Nggg B'IZ'ONZISI/T,
muc A.

1| pH - 5,5-9,0

2 | BODs mg/L 15

3 | COD mg/L 18

4 | TOC mg/L 4

5| TSS mg/L 50

6 | DO mg/L >4

7 | TN (Ning) mg/L 10,91

8 | Nhiuco mg/L 0

9 | N-NH; mg/L 0,86

10 | N-NOy mg/L 0,05

11| N-NO7 mg/L 10

12 | TP (Ptng) mg/L 0,3

13| P-POs* mg/L 0,3

14 | Phiuco mg/L 0

15| Tong Coliform | MPN/100 mL | 7500

16 mgrorm chi | MPN/L0O ML | 100

Noi dung b.

So sanh vai céc gié tri duoc quy dinh trong
QCVN 08:2023/BTNMT, murc A vé chdt hrong
nuéC ciia con song nay (dién cac gia tri cia quy
chudn vao Bang 1). Cho biét chdt lirong nuwéc
cia con sdng nay cO s dung dé lam nguon
nuéc thd cho cac nha may it Iy nwéc cdp cho
sinh hoat dwoc khdng? Chdt lhiegng nuwéc nay
phi hgp dé sir dung cho muc dich ndo theo
phan logi cua quy chudn nay?

- So sanh véi cac gia tri duoc quy dinh trong
QCVN 08: 2023/BTNMT, muac A vé chat
lurgng nudc cua con song nay:

Bang 1. Thanh phan nudc cua con séng A va
cac gia tri nong do quy dinh trong QCVN 08:
2023/ BTNMT, muac A

 [QcvNee:
o £ . Nong 2023/
STT|  Théng so Pon vi d | BTNMT,
muc A.
1| pH : 55-90 6585
2 | BODs mg/L 15 s4

1,5
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3| cop mg/L 18 =10
4| TOC mg/L 4 =4
5| TSS mg/L 50 <25
6 | DO mg/L >4 | 260
7 | TN (Ning) mg/L 1091 | =06
8 | Nhiuco mg/L 0

9 | N-NHs mg/L 0,86

10| N-NOy mg/L 0,05

11| N-NOy mg/L 10

12| TP (Piing) mg/L 03 | =01
13| P-POZ mg/L 03

14| Phiuco mg/L 0

15 | Téng Coliform | MPN/200 mL | 7500 | < 1.000
16 Eﬁgrorm chi | vipnsaoomL | 100 | <290

- Dya vao Bang 1 sau khi so sé&nh véi céc gia
tri dugc quy dinh trong QCVN 08:
2023/BTNMT, muc A, chat lugng nudc cia
con sdng nay cé cac thanh phan déu cao hon
cac gié tri quy dinh trong quy chuan nay. Vi
vay chat luong nudc cia con séng nay khdng
phU hop st dung 1am ngudn nuéc thd cho cac
nha may xu 1y nudc cap cho sinh hoat.

- So sanh véi QCVN 08: 2023/BTNMT, chat
lugng nudc cla con sdng nay twong ung Voi
cac gia tri quy dinh trong muc C, tuy nhién
thong s6 BODs = 18 mg/L > 10 mg/L, TN
10,91 > 2,0 mg/L, cao hon gia tri quy dinh
trong quy chuan nay. Chéat luong nuéc cua
con sdng nay chi cé thé sir dung cho cac muc
dich san xuat cong nghiép sau khi ap dung céc
bién phap xir ly phu hop.

Noi dung ¢

Véi nong dé BODs duoc xdc dinh trong Bang
1, tinh lwong Mdu nwéc song A can ldy cho vao
chai BOD la bao nhiéu trong qué trinh phan
tich BODs biét thé tich chai phan tich BODs =
300 mL, néng dg oxy ban ddu DOy = 8,0 mg/L,
nong dé oxy ¢ ngay thiz5 DOs = 2,0 mg/L.
BODs = (DOo -DOs) x f
= (DOo -DOs) X Vchail Vmiu

= Vimiu = (DOo -DOs) X Vcnai/BODs = (8,0-

2,0) x 300/15 = 120 (mL).

0,75
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Noi dung d

Trinh bay quytrlnh phan tich chi tiu BODs cho
Mdu nudc sdng ndy vdi thé tich mau dwoc tinh
o Cau c.

Chudn bi nuwéc pha lodng: Cho nuéc pha
loding vao cdc 1 L hoidc cdc o thé tich 16n hon
néu can. Suc khi dén bdo hoa oxy (khoang 2
gio). Thém 1 mL dung dich dém phosphate, 1
mL MgSOgs, 1 mL CaCl, va ImL FeCls vao 1
L nudéc pha lodng.
Pha lodng mdu: theo s6 liéu tinh & Cau c, thé
tich mau can iy cho vao chai BOD 14120 mL
Cho mdu va mieéc pha lodng vao chai BOD:
Str dung 3 chai BOD, 1 chai dé phan tich DOy
va 2 chai con lai dé phan tich DOs. Chon céch
cho mu vao chai truge. Lay 120 mL méu cho
vao mdi chai, sau d6 dung dng xi phong lay
nudc pha loang cho vao chai sao cho nudc
chay theo thanh chai dén khi day chai. Sau d6
day nuat chai va gat bo 16p nudc trén miéng
chai, va dam bao khong dugc tao bot khi
trong qua trinh cho mau va nudc vao chai.
Phan tich: 1 chai duoc phan tich dé xac dinh
nong do oxy & ngay dau tién DOy, 2 chai con
lai di 4 5 ngay & 20°C, 16p nudc trén miéng
chai thuong xuyén duoc Kiém tra va dién day
dé ¢am bao khdng bi bot khi trong chai. Sau
d6 2 chai nay duoc phan tich ndng do oxy con
lai sau 5 ngay u (DOs).
Tinh toan: BODs = (DOo -DOs) x f

= (DO -DOs) X Vchail Vmau

0,75

Noi dung e

Theo QCVN 08:2023/BTNMT, ch/ tiéu TSS
duoc phép su- dung cdc phwong phdp ndo daé
xdc dinh (0,5 diém). Trinh bay quy trinh phan
tich TSS cua mdu nwéc ndy theo SMEWW
2540D:2017. (1,0 diém)

- Theo QCVN 08:2023/BTNMT, chi tiéu TSS

dugc phép st dung cac phuong phdp phén
tich gom: TCVN 6625:2000; va SMEWW
2540D:2017.

- Quy trinh phan tich TSS theo SMEWW

2540D:2017.

Bwéc 1: Chuin gidy loc

1,5
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- LAy gidy loc dé phan tich TSS va say giay loc
& nhiét @6 103 + 105°C trong 1 gio.

- Lam nguoi gidy loc da sy trong binh hit am
den nhiét do moi truong
trong 1 gio;

- Can xac dinh khéi luong gidy loc ban dau Ps
(mg).

Bwéc 2: Phan tich tong chat rin lo liing
(TSS)

- Khudy déu mau nude/nude thai can phan tich;

- Loc 1 lwong mau sao cho dam bao ham luong
can kho thu dugc dao dong trong khoang 2,5 -
200 mg qua giay loc da chuan bi.

- Sy gidy da loc mau & nhiét do 103 + 105°C
trong 1 gio;

- Lam ngudi gidy loc trong binh hat 4m dén
nhi¢t dd moéi  truong trong 1
gio;
- Can xac dinh khéi lugng gidy loc sau khi say
P4 (mg).

(P2 — P3) x 1000

Chat ran lo Itrng (mg/l) = -
thé tich mau (ml)

Cau?2

Mot nha may xtr ly nudce thai B ¢6 su dung cong
trinh bé bun hoat tinh hiéu khi dé xir ly cac chat
hiru co va thuc hién qué trinh nitrate hoa.

4,5

Noi dung a.

Viét cdc phuwong trinh chuyén hod cac dang
nito c6 trong nudc thai trong diéu kién hieu khi.

Nito hitu co + vi khuan = NHs

Nitrosomonas
2NH; + 30, =————> 2NO; + 2H* +

2H20

Nitrobacter
2NOy + Q) =————> 2NOx3

0,5

Noi dung b.

Trinh bay y nghia méi trwong cua so liéu Nito

Y nghia moéi truong cua s6 lidu Nito:

1,0
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—  Nudc chtra chi yéu N-org va N-NHs 12 nuée

méi bi 6 nhiém — tiém an nhiéu nguy hiém

—  Nudc chira nhiéu N-NOy” ciing duoc xem 1

ma&i bi 6 nhiém c6 dic tinh dang ngd — nguy
hiém, anh huéng suc khoe cong dong

— Nudc chi chia nhidu N-NOs™ — 0 nhiém da

lau, c6 thé sir dung sau khi kiém tra va xu ly
thich hop.

— Trong xir ly chét thai, N dong vai tro rat quan

trong, néu khong du phai bb sung;

— N va P Ia nhitng chit dinh dudng kich thich

tao phat trién, co thé gay hién tuong phu
dudng.

—  Su bién d6i NH3 thanh NO, va NOs cua

VSV ty dudng tiéu thu O, — DO ngudn
nudc giam

— NH3s c6 doc tinh d/v thay sinh vat, NHs"

khong doc.

—  Mdi quan hé giita NHs & NHs* phu thugc

vao pH, NHz + H* —> NH4*

—  NHs tu do véi ndng d6 > 0,2 mg/L cd thé gay

anh huong dén nhiéu loai c4

— M6t sb tidu chuan dé& nghi NHs tu do trong

nuéc cap < 0,02 mg/L.

— Thong thuong doc tinh NHs s¢ khong gay

anh huong dang ké cho cac ngudn nudc co
pH <8 va [N-NHs] <1 mg/L.

Noi dung ¢

Pé qud trinh nitrate hoa dién ra 1 céch hiéu
qud, can phdi kiém sodt dg kiém cia nudc thdi
c6 trong bé bun hogt tinh hiéu khi. Tinh hrong
dé kiém can sir dung dé chuyén hoa 85 g N-
NH4*/m3 biét dg kiem can thiét si dung cho quéa
trinh nitrate hoa la 7,14 g CaCOas/g N-NH4*.

Do kiém can sir dung = 85 g N-NH4*/m3 x 7,14
g CaCOs/g N-NH.s* =606,9 g CaCO3/ m3

0,75

Noi dung d

Néu pH ciia nurdc tir bé bun hogt tinh hiéu khi
trén dwoc duy tri la 7,5, xac dinh cac logi do
kiem c6 trong mdu nuwéc nay?

Mau nuéc trong bé bun hoat tinh hiéu khi cé
pH = 7,5 < 8,3 = chi c¢6 d6 kiém tong cong.

0,5

Noi dung e

Trinh bay quy trinh phan tich cho cac logi dg
kiem dwoc xdc dinh o Cau 2d.

— Léay 50 mL méu vao erlen, thém 3 giot chi
thi hon hop (lUc ndy mau c6 mau xanh).

0,75
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Chuan d9 mau bang dung dich H,SO4 0,02
N cho den khi dung dich c6 mau dé xam.
Ghi thé tich V2 (mL H2S04 0,02 N) da dung.

— Tinh toan:
V2 x 1.000
D6 kiégm tdng cong T (MGCaCOa/l) = -
mL mau

Tinh nong dé ciia cdc ion gdy ra cdc do kiem
duwoc xdc dinh ¢ Cau 2d néu gia si dé kiem cua
Mdu nweéc tir bé bun hogt tinh hiéu khi bang
diing d@é kiém can si dyng cho qua trinh nitrate
hoéa trong Cau 2c.

Theo CAau 2d, mau nudc trong bé bun hoat tinh
hiéu khi chi c6 d6 kiém tong cong. pH ciia mau
=7,5< 8,3, ion gy ra o kiém trong mau chi
c6 HCOs
2 Do kiém bicarbonat = d6 kiém téng
cong
2 Nong do cia HCOsy = do kiém
bicarbonate x 1,22
Do kiém bi carbonate = do kiém can sir dung
trong cho qua trinh nitrate hoa = 606,9 g/m? =
606,9 mg/L
[HCOs] = 606,9 x 1,22 = 740,42 (mg/L).

1,0

Piém tong

10.0

Ngudi duyét dé

TS. HO THI THANH HIEN

TP. Ho Chi Minh, ngay 23 thang 11 ndm 2024
Giang vién ra de

TS. HO PHUNG NGOQC THAO
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