~ BONONGNGHIEP CONG HOA XA HOI CHU NGHI VIET NAM
VA PHAT TRIEN NONG THON Poc 1ap — Tu do — Hanh phiic
HOQC VIEN NONG NGHIEP VIET NAM

CHUONG TRINH PAO TAO TRINH PO PAI HQC
NGANH PAO TAO: CONG NGHE KY THUAT MOI TRUONG
CHUYEN NGANH : CONG NGHE KY THUAT MOI TRUONG

DPE CUONG CHI TIET HQC PHAN
MT03016: KIEM SOAT O NHIEM KHi THAI (AIR POLLUTION
ENGINEERING)

I. Thong tin vé hoc phan

o Hocki:5
o Tin chi: 2 (Ly thuyét 02 — Thwe hanh 0 — Ty hoc: 4)
o Gio tin chi dbi vé6i cac hoat dong hoc tap
+ Hoc ly thuyét trén 16p: 24 tiét
+ Thuyét trinh va thao luan trén 16p: 06 tiét
o Tu hoc: 60 tiét (theo ké hoach c4 nhan hodc hudng dan cua giang vién)
o bon vi phu trach:

* B0 mon: Cong nghé moi truong
» Khoa: Méi truong
o Hoc phﬁn thudc khéi kién thirc:

Dai cuong o Co s6 nganh o Chuyén nganh

Bitbuoco  Tuchono Bit budc O Tu chon O Bit budc Tu chon O

o Hoc phan song hanh: MT03015: Kiém soat 6 nhiém nudc thai

o Ngon ngir giang day: tiéng Anh [0 Tiéng Viétxl

I1. Muc tiéu va két qua hoc tip mong doi

* Muc tiéu: Hoc phan nham cung cap cho sinh vién

Vé kién thire: Van dung céc kién thirc co ban lién quan dén 6 nhiém moéi trudng khong khi, céc tac
nhan giy 6 nhiém méi trudng khong khi, cAc qua trinh cong nghé va thiét bi dé xir 1y cac chat 6
nhiém trong moi trudng khong khi, cac thong sd can tinh toan cho cac hé thong xir 1y, tir d6 co kha
nang phan tich dé lwa chon va tinh todn cac cong nghé/thiét bi thich hop cho hé thong xir 1y.

Vé ky nang: Lya chon giai phap xu 1y, thuc hién mot sb tinh toan, thiét ké cac module xir 1y riéng
biét; phdi hop 1am viéc nhom dé dua ra giai phap xtr 1y toi wu; quan 1y va van hanh hé thong xir 1y
khi thai.



vé nang lyc ty chi va tw chiu trach nhiém: Hinh thanh thai d6 hoc tap nghiém tac trén 16p, tu giac
va chi dong trong tim kiém tai liéu, tu chiu trach nhiém trudc cac quyét dinh ciia ban than. Ngoai ra
sinh vién c6 chinh kién ddi voi nhitng ngudn thong tin tiép nhan dugc trong qua trinh hoc.

* Két qud hoc tip mong doi ciia hoc phén:

Hoc phan dong gép cho Chuan dau ra sau ddy ciia CTDT theo mirc do sau:

| — Gioi thiéu (Introduction); P — Thuc hién (Practice); R — Cung c6 (Reinforce); M — Pat duoc
(Master)

Mirc d6 dong gop cia hoc phin cho CBR cia CTDT
M HP Tén HP
CBbRI1 CbR2 CbR3 CbR4 CBbR5 CbR6 CbR7 CDbR8 CBbR9 CBR10 CBbRI11 CbR12
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Ky hiéu KQHTMBDP ciia hoc phan CDR ciia CTPT

Hoan thanh hoc phan nay, sinh vién thuc hién dwoc
Kién thirc

K1 Nam dugc dac tinh, phan loai céc chat gay 6 nhiém moéi truong | CBR2

khong khi theo déc tinh 1y héa sinh, quy dinh vé tuan thu phat
thai theo tiéu chuan

K2 Nim dugc co s¢ khoa hoc, dac tinh k¥ thuat cua cdc module xtir | CBDR2, CBR3
ly chat 6 nhiém méi truong khéng khi

K3 Phén tich va thiét ké duoc hé thong xu Iy khi thai dya trén céc | CDR4
kien thirc nén tang vé khoa hoc tu nhién va k¥ thuat cong nghé

K4 Van dung duogc céc kién thac vé khoa hoc tu nhién, nguyén tac | CBR5
co ban ve k¥ thuat trong danh gia, lya chon bién phap ky thuat
xtr Iy chat & nhiém moi truang khong khi

K¥ nédng

K5 Thiét ké dugc cac module lién quan tai hé thong xtr Iy khi thai. | CDR7,  CDRS,
CBbR9

K6 Ap dung céc k¥ thudt xir 1y khi thai dé thiét 1ap hé thong xir Iy | CDR7, ~ CDR8,
khi thai hoan chinh. Ap dung cac quy trinh lién quan den quan | CBDR9, CBR10
Iy hé thong xur ly khi thai trong thuc te;

K7 Thuyét trinh, djén giai duogc nguyén ly cdng nghé, quy trinh van | CbR7,  CDRS,
hanh va cac moi lién hé gitra cAc module khac nhau. CDRY9, CBR10

Nang luc ty chu va trach nhiém

K8 Nhan biét dugc tim quan trong cia chat 6 nhidm méi truong | CDR11, CDR12
khong khi va nhu cau loai bo, xtr ly cac chat 6 nhiém nay bang
cac kien thirc duogc trang bi trong nha truong

K9 Co y thuc chu dong hoc tap va nghién cau chuyén mon, phat | CbR12
huy tri tué tap thé trong viéc kiém soat khi thai néi chung




I11. N9i dung tém tit ciia hoc phin

MTO03016. Kiém soat 6 nhiém khi thai. (2TC: 2-0-4)

Mo ta vén tat ndi dung: Hoc phan cung cap cho sinh vién céc kién thic lién quan dén ngudn phat
sinh chét thai 6 nhidm mai trudng khong khi, cac dic trung vé thanh phan va tinh chét cia chét 6
nhiém méi truong khong khi. Cac giai phap cong nghé xir 1y chéat 6 nhiém méi truong khong khi.
Céc tmg dung trong thiét ké, van hanh va quan Iy hé thdng xir 1y khi thai.

IV. Phuong phap gidng day va hoc tap

1. Phuwong phap giang day

- Thuyét giang

- Giang day thong qua seminar, thao luan nhom

- Béo c4o chuyén dé

2. Phuong phap hoc tap

- Nghe giang

- Thuyét trinh theo nhom

- Poc tai liéu: Sinh vién doc va nghién ciru tai liéu mon hoc bao gém bai giang, sich
chuyén khao, bai bao thong qua cac chii dé lién quan téi mén hoc.

- Bai tap vé nha: Bai tdp vé nha dugc giao sau mdi budi hoc thong qua email hodc account
elearning ctia mdi sinh vién. Bai tip vé nha s& duoc giao gin voi cic cha dé va cac ndi
dung lién quan dén phan nodi dung 1y thuyét trén 16p.

- E —learning: Tim va tra ctru tai liéu theo; thao luan nhom theo chu d¢; 1am bai tap

V. Nhiém vu cia sinh vién

- Chuyén can (10%): Tét ca sinh vién tham du hoc phan nay phai tham dy t6i thiéu 70%
thoi gian hoc tap trén 10p. Tat ca sinh vién tham dy hoc phan nay phai doc tai liéu do
gidng vién giao sau khi két thiic budi hoc.

- Bai tap: Tat ca sinh vién tham du hoc phan nay phai hoan thanh tat ca cac bai tdp vé nha
do gidng vién giao.

- Thi giita ky (30%): T4 ca sinh vién phai tham gia thi giita ky dé danh gia muac d6 hoc tap
cua sinh vién.

- Thi cubi ki: 60%

V1. Panh gia va cho diém

1. Thang diém: 10

2. Piém trung binh ciia hoc phén la tong diém ciia cdc rubric nhan véi trong sé twong iing
cua tirng rubric

3. Phwong phdap danh gia

Rubric d4nh gis KQHTMD duoc danh gis | Trongsé (%) | N7 gr']";g/ Tuan
Chuyén cin 10
Rubric 1. Tham dy 16p K1->K9 7 1-10
Panh gia qua trinh 30
Rubric 2: Bao co K1, K2, K3, K4, K5, K6, K7 10 !
chuyén d€ moén hoc




Thei gian/Tuin

Rubric dinh gia KQHTMD dwoc dianh gia | Trong sé (%) hoc
EIUb“C 3. Kiém tra gitra K1, K2, K3, K4, K5, K6 20 8
Cubi ki 60
Eiublc 4: Kiém tra cuoi K1, K2, K3, K& K5, K6, K7 60 Theo lich HV
Rubric 1. Tham dw lép hec
Tisuchi | Treng Tot Kha Trung binh Kém
s0 (%) | 8,5-10 diem 6,5-8,4 diem 4-6,4 diem 0-3,9 diém
Thai do 70 Ludn chu y va Kha cha y, co Cochuy, it Khéng chu
tham dy tham gia day du tham gia tham gia y/khdng tham gia
-I;Egr'ngéin 30 MJi budi vang trir 10% va khéng duoc vang trén 25% tong sé budi
Rubric 2: Bio c4o chuyén dé mdn hoc
iy chi Trong Tét Kha Trung binh Kém
s0 (%) | 8,5-10 diém 6,5-8,4 diém 4-6,4 diém 0-3,9 diém
Noi dung ‘ Noi dung kha day | Noi dung thiéu
. X phong phu | Noi dung day dua | du, con thieu 1 | nhiéu ndi dung
Noi dung va A a h A A X At
cau trc bao | 30 hon yeu cau, | theo yeu cau, .Cau noi dung Quan | quan trong,
c40 Cau trdc bai | trdc bai va slides | trong, Cau tric | Cau tric bai va
va slides rat | khd hop ly bai va slides | slides  chua
hop ly tuong doi hop ly | hop ly
X o Trinh bay
Dan dat van | Trinh bay r6 rang | Khé theo ddi | khong r6 rang,
de va 13p luan | nhung chua 16i | nhung van c6 the | nguoi  nghe
- - 16i cuon, | cuon, lap luan kha | hiéu dugc cac noi | khéng thé hiéu
Ky ~ ning |, thuyét phuc, | thuyét huc, | d t d TN
trinh bay uyet phuc, | thuyé phuc, | dung quan trong, | dugc cac noi
Tuong  tac | Tuong tac bang | Co tuwong tdc | dung quan
bang mat va | mat va cu chi kha | bang mat, cu chi | trong, Khong
cu chi tot tot nhung chua tot tuong tac bang
mat va cir chi
Céc cau hoi | Tra loi ding da s6 | Tra 1oi dung da
dat dang déu | cdu hoi dat dung | s6 cdu hoi  dat
dugc tra loi | va néu dugc dinh | ding nhung chua A .
A , ~ . . A . Khéng tra loi
TV day du, r6 | huong phu hop | néu dugc dinh L oa
Tra loi céu X s s ORI A . N duoc da so cau
i rang, va thoa | doi véi nhitng céu | huéng phu hop | .. ... <.
hoi va su . . s - RN . - hoi dat dung,
e 50 dang, NhOm | hoi chua tra loi | d6i vai  nhiing R 2
phoi  hop héi h X NN 5| cau hoi ch > | Khdng thé
trong nhém phol hop tot, | dugc, Nhom  co | cau hoi chua tra || b. "oy s e
thuc su chia sé | phoi hgp khi bao | o1 duwoc, Nhom it CTE
N . . .l £ trong nhom
va ho tro nhau | cao va tra loi | phoi hop trong
trong khi bao | nhung con vai cho | khi bao cao va tra
caovatraloi | chua dong bo loi




Rubric 3+Rubric 4: Kiém tra giita ky va Thi cudi ky

Dang dé kiém tra/dé thi: Tu luan hodc Tric nghiém

Ndi dung kiém tra

Chi béo thuc hién cia hoc phan dwec danh
gia qua cau hoi

KQHTMD
dwgc danh gia

Co s6 Ira chon giai phap
xtr ly khi thai

Nim duoc khai niém, phan loai, nguén géc, dac
tinh phan loai va anh hudng cta cac chat 6
nhiém trong khong khi

Hiéu duoc co s6 lua chon giai phap xir 1y khi
thai

Ném duogc cac van ban phép 1y lién quan dén xir
1y khi thai

K1, K2, K3,
K4

Ky thuat xir ly bui

Nam dugc ngudn goc, dac diém, phan loai, anh
huong

Vén dung dugc cac nguyén ly, ky thuat cua
buong lang bui

Van dung dugc cac nguyén ly, k¥ thuat Cyclone

Van dung duoc cac nguyén ly, k¥ thuat cua thiét
bi loc (Fabric filter)

Van dung duoc cac nguyén 1y, k¥ thuat cua thiét
bi loc bui tinh dién

Vén dung dugc cac nguyén ly, ky thuat cia thiét
bi loc bui ki€u u6t (scrubbers)

K3, K4, K5

Ky thuat xir ly khi 6
nhiém

Cac chat 6 nhiém dang khi: ngudn gbc, dic
diém, phan loai, anh hudéng

Cac nguyén ly co ban trong xtur 1y khi

Van dung dugc cic nguyeén ly, ky thuat xu 1y
SO,

Van dung dugc cac nguyén 1y, ky thuat xu ly
Nox

Van dung dugc cac nguyén ly, ky thuat kiém
soat va xir ly cac hgp chat hitu co dé bay hoi
(VOCs)

Van dung dugc cac nguyén 1y, k¥ thuat kiém
soat va xu Iy cac hydrocarbons (HCs)

K3, K4, K5

4. Cdc yéu cau, quy dinh déi véi hoc phan
Nép bai tdp chdm: Tét ca cac trudng hop ndp bai tp cham bi trir diém theo mirc d6 cham (50%,

30%)

Tham du cdc bai thi: Khong tham gia bai thi giira ki khong du diéu kién du thi hét mén

Yéu cau vé dao dirc: Khong c6 hanh vi gian 1an, sao chép trong lam tiéu luan va du thi.

V1. Gido trinh/ tai liéu tham khao




* Séch giao trinh/Bai gidng:

1. Nguyén Duy Dong (2017). Thong gié va k¥ thuat xir Iy khi thai. Nha xuat ban Gido duc.

2. Tran Ngoc Chan (2006). O nhiém khong khi va xir 1y khi thai, 3 tap. NXB KHKT

* Tai ligu tham khdo khdc: (Liét ké it nhdt 3 tai liéu tham khio)

1. Noel de Nevers, Air Pollution control engineering, 3rd Edition, 2016, Waveland Press
2.Nguyen Thi Kim Oanh et al., (2013). Intergrated Air quality Management — Asian case study.
CRC Press, Taylor and Francis Group, New York, USA,.

3.Lawrence K.Wang. Air pollution Control Engineering. Humana Press 2004;

VII1. Noi dung chi tiét ciia hoc phén

KQHTMD
Tuan Noi dung cia hoc
phan

Chuwong 1: Co sé lua chon giai phap xir ly khi thai

A/ C4c ndi dung chinh trén 16p: (3tiét) K1, K2
Noi dung giang day ly thuyét (3 riét)

1.1. Khai niém, phan loai, ngudn gdc, dic tinh phan loai va anh hudng
cua céc chat 6 nhiém trong khong khi.

1.2. Co sé lya chon gidi phap xtr 1y khi thai

1.3. Cac van ban phép 1y lién quan dén xir Iy khi thai

B/ Céac ndi dung can tw hoc & nha: (6 riét) K8, K9
Hién trang 6 nhiém méi truong khong khi tai Viét Nam
Pic trung khi thai mot sb hoat dong san xuét co ban

Chuwong 2: Ky thuat xir ly bui

A/ Tém tit cac ndi dung chinh trén 16p: (12 tiér) K1-K7
Noi dung gidng day 1y thuyét (9 tiét)

2.1. O nhiém bui: ngudn gdc, dac diém, phan loai, anh hudong
2.2 Budng lang bui

2.2.1 Nguyén 1y thiét bi

2.2.2 Co s0 tinh toan

2.2.3 Uu nhuge diém va pham vi tmg dung

2.3 Cyclone

2 2.3.1 Nguyén ly/co s& ly thuyét cua cyclone

2.3.2 Thiét bi/Co s6 tinh toan

2.3.3 Uu nhugc diém va pham vi tmg dung ciia cyclone

2.4 Loc (Fabric filter)

2.4.1 Nguyén Iy/co so 1y thuyét

2.4.2 Thiét bi/Co sé tinh toan

2.4.3 Uu nhuoc diém va pham vi Gmg dung cta mang loc

2.5 Loc bui tinh dién

2.5.1 Nguyén Iy/co s6 1y thuyét

2.5.2 Thiét bi/Co s& tinh toan




KQHTMD

Tuén Noi dung cia hoc
phan
2.5.3 Uu nhugc diém va pham vi trng dung cua loc tinh dién.
2.6 Loc bui kiéu u6t (scrubbers)
2.6.1 Nguyén ly/co so 1y thuyét
2.6.2 Thiét bi/Co 6 tinh toan
2.6.3 Uu nhuoc diém va pham vi tng dung cua lgc bui kiéu u6t
Noi dung semina/thao luan/Project/ E-learnig: (3 tiét)
Chuyén d& xir Iy bui thai cong nghiép
B/ Cac ndi dung cin tw hoc & nha: (24 riét) K8, K9
Tong quan cac puong phap xt 1y bui trén thé giéi va Viét Nam
Bai tip vé nha
..... Chuwong 3: K§ thuit xir Iy khi 6 nhiém

A/ Tém tit cac ndi dung chinh trén 16p: (15tiét) K1-K7

Noi dung gidng day Iy thuyét (12 tiét)

3.1 Céc chat 6 nhiém dang khi: ngué)n géc, dic diém, phan loai, anh
huoéng

- S02

- H2S

- Nox

- VOCs

- HCs

3.2. Cac nguyén ly co ban trong xir 1y khi

3.2.1 Hép thu

3.2.2 Hap phu

3.2.3 Oxy hoa

3.3. Céc k¥ thuat xtr Iy SO,

3.3.1 Xir Iy SO, bang nuéc

3.3.2 Xir Iy SO, bang da vo6i CaCOs hodc nung voi nung CaO.

3.3.3 Xir Iy SO, bang than hoat tinh

3.4. Céc k¥ thuat xu 1y HoS

3.4.1 Xir Iy H,S bang NaOH

3.4.2 Xir Iy HS bang dung dich Amoniac

3.4.3 Xir Iy HS bang than hoat tinh

3.5. K¥ thuat xtr ly NOx

3.5.1 Xir Iy NOx bang phuong phap hép thy

3.5.2 Xir Iy NOx bang phuong phéap khir xtic tac chon loc — SCR

3.5.3 Xur Iy NOx bang phuong phap khtr chon loc khong xtc tac xtc tac
3.6. K thuat kiém soat va xir 1y cac hop chat hitu co dé bay hoi (VOCs)
3.7. K¥ thuat kiém soét va xir 1y cac hydrocarbons (HCs)

Noi dung semina/thao luin: (3 tiét)




KQHTMD

Tuén Noi dung cia hoc
phan
Chuyén dé xur 1y khi thai cong nghiép
B/ Céac ndi dung cén tw hoc & nha: (30 tiét) K8, K9

Bai tap vé nha

Tong quan phuong phap xur 1y khi thai trén thé gisi va Viét Nam
Hé thong vin ban phap luat trong xtr Iy khi thai
K¥ thuat kiém soat khi methan trong san xuat néng nghiép

IX. Yéu cu ciia giang vién ddi véi hoc phin

- Phong hoc: phu hop véi sb lugng sinh vién

- Phuong tién phuc vu giang day: bang, projector
- Cac phuong tién khac: Khéng

- E- learning: account cho giang vién va sinh vién

P.TRUONG BQ MON

ThS. Nguyé&n Ngoc T

TRUONG KHOA

PGS.TS. Ngb Thé An

Ha Noi, ngay....... thang......nam.....
GIANG VIEN BIEN SOAN

TS. Pham Chéau Thuy

GIAM POC
(Ky va ghi rd ho ¢én)




PHU LUC
THONG TIN VE PQI NGU GIANG VIEN GIANG DAY HQC PHAN

Giang vién phu trach hoc phin

Ho va tén: Pham Chau Thuy

Hoc ham, hoc vi: Tién sy

bia chi co quan: B moén cong nghé méi truong —

Khoa M6i truong

bién thoai lién hé:

Email: pcthuy@gmail.com

Trang web: (Dua tén website cua Khoa;

website c& nhan — néu co)

Cach lién lac véi giang vién:

Giang vién giang day hoc phin

Ho va tén: Nguyén Ngoc Ta

Hoc ham, hoc vi: Thac sy

bia chi co quan: B mén cong nghé moi truong —
Khoa Moi truong

Dién thoai lién h¢: 0904962838

Email: nguyenngoctu@vnua.edu.vn

Trang web: (Pua tén website ciia Khoa;
website ca nhan — néu ¢o)

Céch lién lac voi gidng vién: thong qua email va dién thoai

Giang vién giang day hoc phan

Ho va tén: Ly Thi Thu Ha

Hoc ham, hoc vi: Thac sy

bia chi co quan: B mon cong nghé¢ moi truong,
khoa moi truong, hoc vién nong nghi¢p Viét Nam —
Trau Quy, Gia Lam, Ha Noi

bién thoai lién h¢:

Email: lttha.tnmt@gmail.com

Trang web:

Céch lién lac v6i gidng vién: Céch lién lac voi gidng vién: dién thoai, email, dia chi co quan

Giang vién giang day hoc phan

Ho va tén: HO Thi Thay Hang

Hoc ham, hoc vi: Thac sy

bia chi co quan: B mon cong nghé moi truong,
khoa moi truong, hoc vién ndng nghi¢p Viét Nam —
Trau Quy, Gia Lam, Ha No6i

bién thoai lién h¢:

Email:htthaghp@gmail.com

Trang web:

Cach lién lac véi giang vién: Cach lién lac véi giang vién: dién thoai, email, dia chi co quan
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