TRUONG DAIHQC SU PHAM KY THUAT ~ PE THI VA DAP AN
THANH PHO HO CHI MINH Moén: Hoéa K¥ thuat Méi truong
KHOA CONG CNHH & TP Mai mon hoc: CHEE233210
BO MON CONG NGHE MOI TRUONG Dé s6/Ma dé: 1. Pé thi o 2.trang.
) Thaoi gian: 70 phat.
Khoéng dugc st dung tai li¢u.

Thi sinh phdi nép lai d@é thi sau khi thi xong!

Céu 1: (2,0 diém)

a) Trinh bay cac phan tng loai bo do cimg CH va NCH bang voi va soda trong nudc.

b) Néu d6 ctrng NCH ban dau ciia mau nuée 1a 100 mg/L theo CaCO; va do clg phai
giit lai ciia quéd trinh 1am mém nudc bang voi va soda 1a 75 mg/L theo CaCOs thi lidu
soda (mg/L theo CaCOs5 ) can cho qué trinh nay 13 bao nhiéu?

DAP AN
a, Trung hoa axit carbonic (H,CO3)
CO2 + Ca(OH), < CaCOs (s) + H0
1) Két tia dd clrng carbonate do Ca
Cg2+ + 2HCOg3 + Ca(OH),; < 2CaCO0Os; (s) + 2H,0
2) Két tia doé clrng carbonate do Mg
Mg** + 2HCO5 + Ca(OH), < MgCOs; + CaCOs(s) + 2H20 i
b6 cirng cua nwéc khong thay doi vi MgCO3 co thé tan do vay thém nhieu voi
deé loai bé d6 cirng do Mg:
Mg** + CO;* + Ca(OH); < Mg(OH)y(s) + CaCOs(s)
3) Khtr d6 crng NCH do Ca
Ca?* + Na,CO3 < CaCOs(s) + 2Na*
4) Khtr d6 ctirng NCH do Mg
Mg** + Ca(OH), < Mg(OH)(s) + Ca**
Lwong dw Ca?" duoc loai bd bang cach thém soda:
Ca?" + Na,CO3 < CaCO3(s) + 2Na*
b) b6 cung NCH phai gitr lai [a 75 mg/L — 40 mg/L = 35 mg/L as CaCOs.
Do cig bi loai bo 1a 100 mg/L — 35 mg/L = 65 mg/L as CaCOs, ddy chinh 1a liéu s6 da
cho vao dé xir 1y d6 cing NCH.

Cau 2 2d) q , N N i
Trinh bay cac qué trinh hoa hoc dé xur 1y chat 6 nhiém. Cho vi du & moi qua trinh dé
minh hoa.

DAP AN

C6 6 qud trinh héa hoc trong xiv Iy chét é nhiém trong nwéc



1) Phan tng hoa hoc tao ra chat khong tan
Vi du: phan iing loai bé dé cirng trong nwde bang véi va sé da

2) Phan tmg tao ra chat khi khong tan
Vi du phan g phéan hiiy N-NH,;"

3) Khu dién tich bé mat dé keo tu cac chat ran lo lung
Vi du: Phan ung keo tu/bong tu dé loai bé chat ran lo lung

4) Phan tng tao ra cac hop chat d& phan huy sinh hoc tir nhitng hop chat kho
phéan huy sinh hoc.
Vi du: Phan iing phén hity cdc hop chdt hitu co ¢6 cdu triic phirc tap bién
thanh cdc hop chdt ¢é cdu triic don gian nhir alcol va axit acetic

5) Phan tGmg phan huy hoic lam bat hoat cic chit tao phtrc chelat
Vi du: phan iing phitc che lat ciia axi humic véi ion kim loai trde khi két
tua.

6) Phan tmg oxy hoa hodc khir dé tao ra cac chat d& bi xu Iy bang mot trong
nam qua trinh trén.
Vi du: Phan iing oxy héa Fe’*, M’ bang oxy khéng khi dé két tiia Fe(OH);
va MnO; trong niedc ngam.

Cau 3 (2d)
a) Giai thich vé& qua trinh hinh thanh d6 ctng trong nuéc ngam.

b) Tinh d6 cimg TH, CH va NCH theo mg/l CaCO5 ctia miu nudc & pH = 7. Cho biét
thanh phdn ciia miu nudc phan tich duge nhu sau: Na™ = 75 mg/l; Mg>" = 84 mg/l;
Ca® =190 mg/l; HCO; = 260 mg/l; CI" = 440 mg/l; SO, = 64 mg/l.

Cho biét FW cua Na = 23g/mol, Mg = 24 g/mol, Ca =40 g/mol, H= 1 g/mol, O = 16
g/mol, S = 32g/mol, Cl = 35,5 g/mol, C =12 g/mol.

DAP AN

a) Do cimg cua nude ngdm duoc hinh thanh do qua trinh hoa tan khi CO, trong dat
vao trong nudc mua tao thanh axit H,COj;. Va lam giam pH cua nu:cyc ngam dan
dén hoa tan khoang chat chira Ca va Mg. Mot phan ion Ca®" va Mg®" tao phirc véi
HCOj tao thanh d¢ cung CH phén con lai tao thanh d6 ciing NCH.



b) Chuyén mg/L cua ion thanh mg/L theo CaCOs

Ion mg/L theo ion mg/L theo CaCO;
Ca” 190 475
Mg™" 84 350
Na' 75 163
HCO;5 260 213
Cr 440 620
SO~ 64 67
V& so d6 do cung:
TH =825 mg/L
CH=213 mg/L : NCH =612 mg/L
. I 475 825 988 mg/L theo CaCO3
Caz_ : Mgz— Naz_
HCO3 SO4% Cl
0 213 280 900 mg/L theo CaCOs

Cau 4: (2,0 diém)

Mot nha may xtr Iy nudce thai ¢ hai bé phan tng sinh hoc, bé 1 ¢6 V; = 150 m’ va bé 2
cd V, = 50 m’, hoat dong theo mode CFSTR. Dong nudc thai co6 luu lugng 10m’/d di
vao hé thdng co thé duoc tach ra néu hai bé lip dit song song hodc chay tryc tiép néu hai
bé lip dat ndi tiép. Nong do chat 6 nhidm ban dau trong nudc thai 1a 100 mg/L va qua
trinh phan huy chat 6 nhiém trong c4 hai bé tuan theo dong hoc bac nhat (k= O,Z.d'l).

a) Xac dinh nong do chat 6 nhiém sau khi chi qua bé thir nhat (V; = 150 m’).

b) Xac dinh nong do chét 6 nhiém & dong ra két hop sau khi qua 2 bé lip dat song
song néu dong nudc thai ban dau dugc tach ra hai phan bang nhau di vao hai bé.

¢) Xac dinh nong d6 chat 6 nhiém & dong ra két hop néu dong nudc thai ban dau
dugc tach thanh hai dong vao hai bé sao cho thoi gian luu trong hai bé 13 bang
nhau.

d) Nong do chat 6 nhiém ¢ dong ra néu hai bé lap dat ndi tiép v4i bé dau tién 1a bé
thir 2 (V, = 50 m’) tiép theo la bé 1 (V, = 150 m®)
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DAP AN
a) Nong d6 chét 6 nhiém sau khi qua bé tht nhét
Qw=10m’/d

Cw = 100mg/L Ci
— (1) (2) —>

Il
-

Thoi gian luu cia bé 1, t; = 150m’/10m’>.d”' =15 d
100 mg/L

C, = =25 L
1= T¥ (0240 x (15a) _ 2> ™/
Qla Ci Ql’ Cl
. 1
Qi = 10m’/d . Qi Cau
Ci=100 mg/L
(2)
Q2, C; Q2, G,
_ Q16+ Q26
Cout -

Q; +0;
b) Q; = Q,, thoi gian luu ctia bé (1), t; = 150 my/5ms.d”’ =30 d
Thoi gian luu cta bé thi (2), t2 = 50m’/5m’.d” = 10d

100 mg/L

C. = 100 mg/L
- 1+(0,2d~1)(10d)

1™ 1+(0,2d-1)(30d)

= 14,28 mg/L — C, = = 33.3mg/L

— Coue = 23.8 mg/L

C) =1



Qi1, G

Q1, G
) 1
Ql B 101’1’13/d ( ) Qia Cout
Ci=100 mg/L
(2)
Q2, G Q2, G
Dé tt=t — tlel /tz/Qz = Q]/Qz = V]/Vz =150 m3/50m3 =3
Q=10-Q,
— (10-Qy)/ Q; =3
—10-Q,=3Q, > Q,=2,5m’/d
Q =7,5m’/d
ty=t,=150m’/7,5 m’.d" = 50m’/2,5m’.d" =20 d
C; = 100 mg/L/(1+0,2x 20) = 20 mg/L
C2 =20 mg/L
Cour = 20 mg/L
d)
Qi = 10m*/d Qi Si - igg’s/ d o
Ci =100 mg/L ¢ g 2o me
— 5| v=som? oo ?

=) i)
C;  \1+kt;/\1+kt,

—2=0,5x0,25 > C,= 12,5 mg/L

Cau5: (2,0.diém)

Mot phong hut thude ¢ thé tich 500 m* dugc thong gié voi luu lueng gi6 1a 1000 m’/h.
Khi phong hut thuéc mo ctra lac 7 gio sdng ¢6 50 nguoi bude vao va bat dau hat véi 2
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diéu thudc/h. Mdi mot diéu thude sé& thai ra 1,40 mg formadehyde 1a mot chat doc nhung
bi phan hiy thanh CO, véi hing s6 toc do 1a 0,40/h.

Tinh ndng d6 formadehyde & luc 8h va 9h & trang thai dung.

Néu ngudng lam cay mit 13 0,06 mg/m’, hoi tai thoi gian nao khoi thude 14 s& bit dau
1am cay mat moi nguoi trong phong?

DAP AN
- V& so do biéu dién céac dir li€u cta bai toan:
Cijy = O c="7
I e |
2 2000 m*mr . » T Q=1000 mYihr

Xac dinh nguon formaldehyde, S:

mg s0 diéu thudc o mg
S=14 — — X 2 — X 50 nguwoi hat = 140 —
diéu thubc nguwoi hat X h h

Yi khong khi di vao quan 1a khong khi s:@ch, Ci,=0.
O trang thai ding, Cou = C va lugng chat di ra la QC trong d6 Q = 1000 m’/h,
Phuong tinh CBVC doi v6i formaldehyde:

v+ KVC+S
dt ¢

Tai t =0 tirc 12 luc 7 gio sang va nong do ban dau C (t = 0) = 0.

S Q
cw=3 +KV{1 q ex’f[ (V +K)t]}
— C(t) = (0,117 mg/m3)[1-exp(-2,40t)] (t dugc bicu dién theo giov)
Luc 8 gio sang (t=1h — C = 0,106 mg/m’
Lic 9 gid sang (t=2h) —» C=10,116 mg/m’
Tait= oo:

__S _ 3
Co = oK 0,117 mg/m

Ngudng lam cay mit ctia formaldehyde 1a 0,06 mg/m’® vy ndng d6 Ceo > C ng.
Thoi gian dat vuot ngudng la:
(=4 (1 ¢ )= L, (1 0'06)—0301h—18 hit
724070117/ T 240 M T 0qay) T OO T SO P
Vay, chi can sau 18 phut khoi thuoc 1a c6 thé gy cay mat.




Ghi chii: Cin b coi thi khéng dwoc gidi thich dé thi.

Chuin diu ra ciia hoc phim (vé Kién thirc)

Noi dung kiém tra

[CDR 1.2]: Trinh bay cac déc tinh cua cac thanh phan
mdi truong, nam duoc cic nguyén tac co ban clia cac
phan Gng phan huy chat 6 nhiém méi truong trong
moi trudong nudce, khong khi va moi tuong dit.

Cau 1l

[CDR 2.1.1]: Hiéu 15 sy can bang vat chat trong hé
thong moi trudng, dong héa hoc ctia phan Gmg phan
hay cua cac chit 6 nhidm; Trinh bay dugc hoat dong
clia cac bé phan tng sir dung trong xir Iy chat 6 nhiém

Cau2,Cau3

[C}DR 2.1.2]:... Hiéu rd sy can béng vat chat trong hé
thong moéi truong, dong hoa hoc ctia phan img phan
huy cda cac chat 6 nhiém, Trinh bay dugc hoat dong

cua cac bé phan ung sir dung trong xur ly chat 6 nhiém.

Cau4,cau 5

Ngay

thang nam 2017

B6 mon CNMT




