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Sau khi kiém duyét dé thi, dap an/rubric. Truéng Khoa/Bd mén giri dé thi, dap an/rubric
vé Trung tdm Khao thi qua email: khaothivanlang@gmail.com bao gom file word va file pdf
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IL. CAc yéu ciu ciia dé thi nham dap ing CLO
(Phan nay phdi phoi hop véi théng tin tir dé cwong chi tiét ciia hoc phan)

BM-004

nghi€p vo1 céc
ngudon nuédc khac
nhau va thich Ung
v6i bién doi khi hau

Trong sb Lay dir
Ky Hinh : Cau XX liéu do
oA A R CLO trong v Diém so R
hi¢u Noi dung CLO thue R A hoi £ luwong
. .. | thanh phan . £ toi da ,
CLO danh gia dénh gi (%) thi so mirc dat
gratre PLO/PI
1) (2) 3) “4) ) (6) @)
Van dung hop ly cac
qua trinh keo ty, tao -Cau 1
bong, oxy hoa, két 7.5 didm
tha, lang, loc, khur i ,Céu 7.
cLo1 | ng ya on dinh .y a 60 1,23 | 2.5 diém
nudc dé lya chon va n
tinh toan cac cong ) Cau' ? :
trinh don vi trong hé 1,0 diém
thdng xir 1y nudc
cap
Pé xuat cac phuong
an cong ngh¢ xu ly
nudc cip dat quy
chuét} ky thuét quéc
gia vé nudc cap cho . - Cau 4:
CLO2 sinh hoat va cong Ty luan 40 4 4.0 diém

I11. Noi dung cau héi thi

DE 2

Cau 1: (2,5 diém)

Thiét ké bé lang ngang duoc lua chon d6i véi Nha may xir Iy nudc B ¢ cong suét 1a 35.000
m?/ngay.dém va yéu cau thict ké dat QCVN 01-1:2018/BYT vdi tai trong bé mat 1a 1,98 m?

/m>.h.

a) Tinh dién tich, thé tich va kich thudc ctia bé lang ngang hinh chit nhat (dai x rong x cao),
chon 2 bé lang va chiéu dai cia bé bang 12 lan chiéu rong ? (1,0d)

b) Thoi gian luu nudc va nhan xét? (0,254d)

¢) Van tdc nuéc chay trong bé va nhan xét gia tri ? (0,25d)

d) Kiém tra hé sé Fround (Fr) va nhan xét gia tri cta Fr. (1,0d).
CAu 2: (2,5 diém)
Thiét ké bé loc nhanh (loc hé) cho Nha may nuéce B véi toe do loc 1a 8 m/h.
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a) Tinh s6 luong bé loc va kich thudc (dai x rong ) ctia 1 bé loc? (1,0d)

b) DAu hiéu nhdn biét bé loc can phai rira va néu cac phuong phap rira loc? (0,5d)

¢) Kiém tra van tdc loc ting cudng khi rira 1, 2, va 3 bé loc dong thoi va nhan xét ? (1,0d)

Cau 3 (1,25d)

a) D& ¢6 lugng clo dur 1a 0,5mg/L (Hinh 8.7, trang 284, TXL, 2018) tim liéu lugng clo can
thiét cho vao nudc va tinh luong clo st dung trong mét ngay va loai binh clo (thé tich binh)
st dung trong nha may. (0,254)

b) Tinh pH;s theo cong thirc 1.41 (trang 22, TXL, 2018), pH ban dau 1a 7,5 danh gia do on
dinh cua nudce. (1,04)

CAu héi 4: (3,75diém)

a) Anh/chi hay danh gia thanh phan thé cia Nha may nude B so sanh véi Quy chuan ki thuat

qudc gia vé chat luong nude sach sir dung cho muc dich sinh hoat QCVN 01-1:2018/BYT.
Thanh phan nudc thdé dugce trinh bay trong Bang 1. (0.5d)

Bang 1: Thanh phan nudc nudc ngam

STT Chi tiéu DPon vi Két qua
1 | Nhiét do °C 25
2 |pH - 5,8
3 | D6 mau TCU 4
4 | Bo duc NTU 1
5 | Tong chit rin hoa tan (TDS) mg/L 250
6 | Chi s6 Pecmanganat mgO,/L 2,0

Fe'® , trong d6 mg/L 7,2
7 2+

o mL 02
2 Do clmg tong cong mgCaCOs/L 38

Ca* mg/L 10
9 | Po kiém tong cong mdlg/L 1,0
10 | HoS mg/L KPH
11 | SiO; mg/L 1,2
12 | Amoni tinh theo N mg/L 1,2
13 | Clorua mg/L 64
14 | Coliform CFU /100mL 5
15 | E.coli CFU/100mL <1

Ghi cha: KPH 1a khong phat hién

b) Dé xuat day chuyén cong ngh¢ xu ly nude cho Nha may xu ly nude B c6 cong s‘uét la
35.000 m 3/pgély.dém v0i yeu cau thiet ké dat QCVN 01-1:2018/BYT du6i dang so' do khoi
va trén so do phai thé hién day du duong nudc, hoa chat, khi va chat thai. (1,5d)

¢) Néu muc dich thiét ké cac don vi cong trinh trong so dd day chuyén cong nghé xu 1y nudc
va néu céc ly do anh/chi dé xuat day chuyén cong ngh¢ trén. (1,75d)
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DAP AP VA THANG DIEM
Phin ciu No¢i dung dap 4n Thang | Ghi
héi diém | chu
I. Ty luan
Cau 1 2,5
No6i dung a. |- Dién tich bé: (0,25d) 1.25
Tinh dién » Timu,:
7 A o7 3
tl?h,,the thh U, = 21,98—171. — 0’00055 m/S
va kich m#4 x 1h/ 3600s
thudc cua 3 /0 s
2 1< — Q@ _ 35000m7/ngay _ 2
bé lang F= uo  0.00055m/s 737Tm
ngang hinh
chit nhat - Kich thudc bé lang ngang: (0,54)
(dai x rong
x cao), chon = Dién tich 1 bé: F = 737m?/2 = 368,3m? (Theo dau bai
2 b€ lang va chon 2 bé lang)
chiéu dai = ChonL/B=12
cua ]:)é bér}g = Chi€u rong bé:
12 1an chiéu 3682
I’@l’lg B = 7 = 5,5111 (O,25d)
= Chiéu dai bé: L =12B =12 * 5.5 m = 66,5m (0,254d)
* Chon H = 3m (theo Hinh 6.24: Buong cong lang cac hat
can keo tu)
» Tyso L/H=66,5/3=22>15 Thda. (0,25d)
- Thé tich V: (0,25d)
V=LxBxH=665x%x5,5x3=1.105m"
No6i dung b. | - Thoi gian luu nudc: (0,25d) 0,25
Thoi gian
luu nude va ’V _ , 1104,8 _ .
nhzfln X6t T = 6 - 35'300x 24 - 135 Y
Theo Trinh Xuan Lai (2018), thoi gian luu nuéc trong bé
lang ngang T =1,5 — 3,0 h, thoa yéu cau.
Noi dung c. = Vin téc nude chay trong bé: (0,25d) 0,25
Kiém tra
. Q 35.000
vantoc vova | Yo T gy T 3hssxs 0,0122m/s
nhan xét gia | , L ) ) A
tri ctia van Van toc vy nhdé hon van toc vy =16,3 mm/§ nén khong gay
té.c Vo " | nén hién tuwong x61 can lam gidm hiéu qua lang. (0,25d)
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Noi dung d. | - Chuén s6 Fr: (0,75d) 0,75
Kiém tra h¢
S 6161??01;3 d ¢ = Ban kinh thuy luc: (0,25)
(Er), thoi p = BXH _ 55x3 _ 1,44m
gian luu B+2H  55+2x3
nudc va 2 0,01222 )
nhanxétgia | * Fr=_n =50, =105%107(0,25d)
tri cua Fr va . .
thoi gian * Fr=1,05x10° >10 - dam béo diéu kién 6n dinh
luu nudc. dong.
Cau 2 2,5
Noidunga. | - SO lugng bé loc 1.0
Tinh s6 Dién tich b 1
2 . i€n tich bé loc:
e Ol | Q00 e 3 (0054
va kich =3 Sx22 ,3m* (0,25d)
thudc cua 1 ) i
bé loc = 86 luong bé loc: n =% VF = % x VI82,3 = 6,8 c6
thé chon 6 hay 7 bé. .
= Trong truong hop chon 6 bé (0,25d)
Dién tich 1 bé loc: 182,3m2/6bé =30,4 m?.
Thoéa yéu cau thiét ké dién tich cia bé loc 1a 16n hon
10m? va nhé hon 150m? (Trinh Xuén Lai, 2018).
(0,25d) q 7
Kich thuéc bé loc: bé hinh chir nhat, chon B=4,0 m
(trang 297, TXL, 2018).
L=F/B = 30,4 m?/4,0m = 7,6m (0,25d)
= Trong trudng hep chon 7 bé (0,25d)
Dién tich 1 bé loc: 182,3m?/7bé = 26 m?
Thoa yéu cau thiét ké dién tich ctia bé loc 13 16n hon
10m? va nhé hon 150m?(Trinh Xuan Lai, 2018). (0,25d)
Kich thudc bé loc: bé hinh chit nhat, chon B = 4,0 m
(trang 297, TXL, 2018).
L=F/B =26 m%*4,0m = 6,5m (0,25d)
Noi dungb. | - Dau hi¢u nhan biét bé loc can phii rira: (0,25d) 0,5
Dau hi¢u

nhan biét bé
loc can phai
rira va néu
cac phuong
phép rtra loc

= Ton that ap luc trong 16p vat liéu dat dén trj sb gidi han;
= Chat lugng nude loc bt dau xau di.

Céac phuong phép rira loc: Co6 3 phuong phap rira loc thuong
dugc ap dung & Viét Nam bao gom:
- Phuong phép 1: Rira loc bang nudc thuan tay.
- Phuong phép 2: Rira loc bang gié trude, nude sau.
- Phuong phap 3: Rua gié nude két hop dong thoi &
thoi gian dau, sau d6 rira bang nudc thuan tay.
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Trong 3 phuong phap trén thi phuong phap rura gio nude két
hop dong thoi ¢ thoi gian dau, sau d6 rira bang nude thuan
tay duoc ap dung nhiéu nhit tai cac nha may xt 1y nudc co
luu luong 16n. (0,254)
Noéidunge. | - Kiém tra toc do loc tang cuong (0,54) 1,0
Kiém tra
van tbc loc Vie= Ve X E
tang cuong | Khirira 1 bé: Vtc= 8 m/h * (6 /6 - 1) = 9,6 m/h (0,25d)
khiria 1,2, | Khirta2 bé: Vtc =8 m/h * (6/6-2)=12m/h  (0,25d)
va3béloc |Khirtra3bé: Vtc=8m/h * (6/6-3)=16m/h (0,25d)
dong thoi va
nhan xét - Nhan xét: (0,54)
Khi rira 1 bé loc Vtc 14 9,6 m/h nho hon te d¢ tinh toan
trong ché d6 lam viéc ting cuong (10m/h), khi rira 2 va 3
bé loc thi Vtc 1a 12m/h va 16,m/h 16n hon hon toc do tinh
toan trong ché d6 1am viéc ting cuong (10m/h) nén chi co
thé rira 1bé trong 1 1an dé an toan trong qua trinh van hanh.
Cau 3 1,25
Noidunga. | - Dua vao Hinh 8.7 (trang 284, TXL,2018), lugng clo can | 0,25
Pé ¢6 lugng thiét 1a 1,05 mg/L.
clodula
0,5mg/L - Khdi luong clo st dung trong ngay:
(Hinh 8.7) M = 35.000 m*ngay x 1,05 g/m® = 36,8 kg/ngay
tim liéu (0,25d)
luong clo
can thiét
cho vao
nudc va tinh
lugng clo str
dung trong
mot ngay,
luu lugng
st dung cau
1
Noi dungb. | - Chi s6 bao hoa cua nudc duge tinh theo cong thirc: | 1,0
Tinh pHs (0,75d)
theo cong I =pH — pH; (0,258)
thue 1.41 - Tinh pHs theo cong thic 1.41 (trang 22, TXL, 2018).
(trang 22, (0,5d)
TXL, 2018), | pHs = f1 (t°) — f2 (Ca®") — 2 (Ko + f4 (P) = 7,79
pH ban dau | Theo Hinh 1.3 (trang 22, TXL, 2018) biéu d6 d¢é tinh tri sb
la 7,2, qdé.nh pHS’
gid do n s f()=18
dinh cua _ f2 (Ca2+) — 1,05
nuoce - f3(K)=1,0
- 4 (P)=8,79
pH ban dau 1a 7,5
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- 1=7,5-7,79=-0,29 (0,254d)
pH <pHs, 1 <0:nudc co tinh gi (xdm thyuc). (0,254d)

Cau 4 3,75
Noi dung a. | Dya vao thanh phan nudc thé (Bang 1) va so sanh v6i Quy | 0,5
Anh/chi hdy | chuan k¥ thudt quéc gia vé chat lugng nudc sach sir dung cho
danh gia | myc dich sinh hoat (QCVN 01-1:2018/BYT) c¢6 3 chi tiéu
thé‘flh Fihén vuot quy chuin: (0,5d)

nuoc song - Ham luong sit tong cong 1 7,2 mg/L vuot quy chuan
bong Nai QCVN 01-1:2018/BYT 24 1an (quy chuin ham luong
tal tram LA \

bom Hoa sat tong la O,,3mg/L). q

An so sanh - pHIas.8 thég hon quy chyén QCVNO01-1:2018/BYT,
v6i Quy theo quy chuan pH: 6,5 dén 8,5. q

chuén k§ - Coliform 1a 5 CFU /100mL vuot quy chuin theo
thuat quéc QCVN01-1:2018/BYT Coliform la <3 CFU/100mL).
gia vé chat

luong nudce

sach su

dung cho

muc dich

sinh hoat

QCVN 01-

1:2018/BYT

Nbi dung b. | Dua vao thanh phan nuéc tho (Bang 1) va so sanh véi QCVN | 1,5
Dé xuat 01-1:2018/BYT c6 3 thong s6 can xur 1y: sat, pH va coliform.
day chuyén

cong nghé | Vi dic tinh ctia nude ngdm 13 c6 ham luong sit cao va pH
xt Iy nuéc | thap, theo Trinh Xuan Lai (2018) diéu kién 4p dung cong
cho Nha nghé khir sat nhu sau: (0,5 d)

may Xt 1y - Ham luong SiO»* <2 mg/L; NHs™ < 1,5 mg/L ;
nude B ¢6 H>S < 0,5 mg/L;

cong suat la Tong ham luong sit: 7,.2mg/L < 10mg/L

35.000 m’ - Nhu ciu oxy =dd oxy hoa + 0,47 x HaS + 0,15 x
/ngay.dém Fe?" = 3,Img/L < Tmg/L

volyeucau | gy @4 day chuyén cong nghé duoc lua chon 1a so do lam
thict ke dat thoang don gian (dan mua) va loc

QCVN 01- .

1:2018/BYT o [mrean 4 - ‘

duci dang = .

so d6 khoi Ly

va trén so et e [ | e ohant) |

d6 phai the | s i s

hlén dﬁy du B2 14ng/hd Kng F'ﬁ’“‘ BE chita by

duong l v

IllIgr)’C, hoa ?Mm%ifﬁ Wang i thedt nuds Mgt |
chat, khi va ohbin

chét thai

(st it G3ng i 1)
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No1 dung c.
Néu muc
dich thiét ké
cac cong
doan trong
so d6 cong
nghé dé
Xuét va néu
cac ly do
anh/chj dé
xudt day
chuyén
cong nghé
trén. (2,04)

Tram bom cap 1 c6 nhiém vy van chuyén nudc thd tir cac
gleng vé Nha may xtr 1y B, clo héa so bd duogc thuc hién tai
bé tron voi muc dich loai trir rong, réu, tio phat trién trén
thanh cta cac cong trinh xir Iy nudc va diét cac vi khuan tiét
ra chat nhay trén mit 16p cat loc. (0,25d)

Tai Nha may xt Iy B cac cong trinh don vi xtr Iy bao gom:

= Cong nghé khir sit 4p dung 1a 1am thoang ty nhién (dan
mua) hay cudng birc. Nhu ciu oxy can thiét thap (3,1
mg/L) véi 4p dung 1am thoang don gian bang dan mua
(oxy hoa tan c6 thé dat 7,0 mg/L) dam bao khir khi CO»
nang pH ciia nudc, oxy hoa sat héa tri Il thanh sat 11T va
thity phan sat hoa tri III thanh bong can Fe(OH); dugc
tach ra khoi nude bang qua trinh locg. Trong qua trinh khtr
sat co st dung CaO dé ting pH nén 4p dung bé tron véi
muc dich tron déu hoa chit va nuéc. Lam thoang cudng
birc khong duogc lua chon do chi phi dau tu cao hon lam
thoang bang dan mua do chi phi xay dung va thiét bi cao
hon va chi phi van hanh cao hon do tiéu thu di€n cia may
thoi khi (nén khi). (0,5diém).

= B¢ loc nhanh (h6): muc dich cua bé loc 1a loai bo phﬁn
can tao thanh tir bé tron dé dat duoc yéu cau d6i voi do
duc va mau theo quy chuan QCVN 01-1 :2018/BYT). Bé
loc nhanh pht hop voi Nha may coéng suit 16n
(35.000m3/ngay) so v6i bé loc cham va ddi voi bé ap luc
thi so vi bé loc cham (khong dap g luu lugng hodc can
dién tich 16n) va d6i v6i bé ap luc thi chi chi van hanh va
dau tu cao. (0,25d)

» Bé chua: dung dé chtra nudce tir cac bé loc; diéu hoa luu
lugng nudc gilta tram bom cap I va cap II, dy trit nudc
chita chdy, nudc rira bé lang va bé loc. Qua trinh khtr tring
duoc thue hién tai bé chira nhiam loai bo céc vi khuan va
vi tring gdy bénh nhdm ngin ngira cic bénh dich. Chét
khtr trung dugc lya chon 1a Clo do hi¢u qua khtr trung cao
hon UV va gia thanh ré hon UV, ozone. Tai bé chira qua
trinh 6n dinh b%mg dung dich Ca(OH)2 cling dugc thuc
hién tai day dé dam bao chong qua trinh xam thuc va F-
cho vao nuéc dé chong sau ring. (0,5d)

= Céc cong trinh phu: bé ling/hd lang, bé chira bun, may ép
bun/san phoi bun duoc thiét dé xur Iy nude rira loc va bun
tir bé lang. (0,254).

1,75

Diém tong

10.0
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‘ TP. Ho Chi Minh, ngay 16 thang 11 nam 2024
Nguoi duyét de Giang vién ra de

I

Nguyén Thi Phwong Loan
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