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1. THONG TIN CHUNG

Tén hoc phan:

M4 s6 hoc phan:
Khéi lwong:

Hoc phan tién quyét:
Hoc phan hoc trwéc: -

Hoc phan song hanh:

Codng nghé mang

Membrane technology
CH5508

3(3-1-0-6)

- Ly thuyét: 45 tiét

- Bai tap va thao luan: 15 tiét
- Tu nghién ctu: 6 tiét

Khéng

MEMBRANE TECHNOLOGY

Phién ban: 2019.2.0

CH3400: Qua trinh va thiét bi CN Hoa hoc 1

- CH3412: Qua trinh va thiét bi CN Hoa hoc 2
- CH3420: Qua trinh va thiét biCN Ho4 hoc 3

Khéng

2. MO TA HOC PHAN

Moén hoc nay nhdm trang bi cho sinh vién nhiing kién thirc co ban vé cia cong nghé mang
hién dai voi cac ndi dung chinh: Gng dung cac qua trinh mang, ky thuét mang, hién tuong van
chuyen trong qua trinh mang va ciu tao ciia cac thiét bi mang dé ap dung vao viéc thiét ké cac
hé thong mang.

Course description: The course will help learners master the advanced principles of state-of-

the-art membrane science with specific emphasis on membrane applications, engineering,
transport phenomena and materials for applying in the design of membrane processes.

1. MUC TIEU VA CHUAN PAU RA CUA HQC PHAN
Sinh vién hoan thanh hoc phan nay cé kha nang:

Muc
tiéu/CDR

Mo td muc tiéu/Chuan dau ra cia hoc phan

CDR dugc phén
b6 cho HP/ Mirc
do (I/T/U)

[1]

[2]

[3]

M1

Hiéu sau cac kién thirc co ban va nang cao vé co ché
vat ly quan trong xay ra trong cac qua trinh mang

1-5; 9-12, 14, 6-7

M1.1

Nhan thitc dugc nguyén ly co ban cua cac qua trinh
mang

1-5; 9-12, 14 (T)

M1.2

Hiéu duogc cac phuong phap tinh toan va thiét ké cac hé
mang

6-7 (T)

M2

C6 kha niing thiét ké cac hé théng mang

2-7,9-13;6; 7;13

M2.1

C6 kha ning phan tich va trich sudt sb liéu tir cac qua
trinh mang

2-7: 9-13 (T)

M2.2

C6 kha nang ung dung phan mém EXCEL dé tinh toan
thiét ké cac hé thong mang

6,7 (TU)

M2.3

C6 kha nang phan tich va giai quyét 1 van dé cu thé (Bai

7,13 (TU)




o . CDR dugc phan
M6 ta muc tiéu/Chuan dau ra cia hoc phan bo cho HP/ Mirc
do (UT/U)

Muc
tiéu/CDR

tap)
M3 Phat trién pham chét ca nhin va k§ ning mém 7,13

M3.1 | C6 kha nang tu chu dong tim doc tai li¢u, thu thép, phan | 7,13 (U)
tich danh gia va phan loai thong tin lién quan dén linh
vuc nghién ctru

M3.2 | C6 kha nang lam viéc nhom, 4p dung k¥ nang thuyét | 7,13 (V)
trinh va viet bao céo bai tap 16n

2. TAILIEU HQC TAP

Gi&o trinh

[1] Mulder M. Basic principles of membrane technology, Kluwer Academic Publishers
Boston — London, 1998

Séch tham khao

[1] Faisal 1. Hai, Kazuo Yamamoto and Chung-Hak Lee, Membrane Biological, IWA
Publishing, London, 2014

[2] Ripperger S. Mikrofiltration mit Membranen, VCH Weinheim — New York — Basel —
Cambridge, 1992

[3] Rautenbach R. Membranverfahren Grundlagen der Modul- und Anlagenauslegung,
Springer, 2007.

[4] Staude E. Membranen und Membranprozesse, VCH Weinheim — New York — Basel —
Cambridge, 1992

3. CACH PANH GIA HQC PHAN

Piém thanh phan | Phvong phip dinhgid | 6., | CDRdwge | Ty
cu the danh gia | trong
[1] [2] [3] [4] [5]
Al. Piém qué trinh (*) | Panh gia qua trinh 30%
Al.1. Thao luan trén 16p | Thuyét trinh | M1.1+M1.2 10%
M2.1-M2.3
Al.3. Thi gitra ky Tu luan M1.1+M1.2 20%
M2.1+M2.3
A2. Piém cudi ky A2.1. Thi cubi ky Thi viét M1.1+M1.2 | 70%
hoac van M2.1+M2.3
dap

* Piém qud trinh sé duwoc diéu chinh bang cach cong thém diém chuyén can. Piém chuyén
can co gia tri tw —2 den +1, theo Quy ché Dao tao dai hoc hé chinh quy cua Truong DH Bdch
khoa Ha Noi.

4. KE HOACH GIANG DAY



CDbR A . Bai
Tuin Noi dung hoc Hoat dong day va danh
: 2 hoc .,
phan : gla
[1] [2] [3] [4] [5]
I. Céc qua trinh mang
l.1. Qéc qua trinh mang- Bong lucvaTré | pM1.1 | Giang bai Al1l
1 I|U;C 2‘,"" qk“haf”r_‘f‘ mang Vit iavs | ML2 | Thio ludn AL3
-2, Cac khai niem ve mang: — Vat ficu va Lam bai tap A2.1
qua trinh che tao mang, cau tric mang, cac
théng so6 chinh cta mang
[1. M6 hinh hoa cac qué trinh chuyén khdi All
trong mang Al3
1.1 ME) h\lnh ma\o quan ’ Poc trude tai licw; | A2-L
[1.2. M6 hinh hoa tan - khuyeéch tan M1.1 Lo
2 . , Giang bai;
I1.3. Qua trinh thAm thau ngugc cla cac M1.2 s 1A
. L1 o~ Thao luan
dung dich mubi loang
I.4. Qua trinh bay hoi qua mang cta cac
khi ly tuong
1. C4u tao cac module mang M1 Poc trudc tai liéu; | Al.l
3 III.1. Céc kiéu module véi mang dang ong M l. 5 Giang bai; Al3
I11.2. Cac kiéu module v6i mang phang ' Théo luan A2.1
IV. Tré luc chuyén khdi trong cac module Al.l
mang o Al.3
IV.1. Cac hi€u ing giam dong luc chuyén Doc truge tai licu; | 754
4 khoi M1.1 Giang bai;
IV.2. Anh huéng cua chu tao mang khong | M1.2 | Thio lun
doi xung dén qua trinh chuyén khoi Lam bai tap
IV.3. Cac phuong phap néng cao hiéu suat
chuyén khoi
V. B4 tri cac module va tdi wu hoa hé All
thong mang Al.3
V';' Cac nguyen ;y C'T“d”‘g e |MLL | Poctrude tiligu; | A2
5 V.2. Nguyen tac bo tri dong 'frong mo u_fe M1.2 Giang bai:
V.3. Bo tri dong nudc rira mang theo chicu 1A
2 , Thao luan
thang dtng
V.4. T6i wu hoa cu tao module va cac
ham muc tiéu
V1. Thiét ké cac thiét bi va phuong phap All
bé tri trong hé théng man
£ g, ) J . J ik M1.1 Doc trudce tai lidu; AL3
5 VI.1. Bo tri song song va noi tiep M2 b A2.1
V1.2. B4 tri trong mot bac ' Gllﬁngl ab
V1.3. Céc kidu b tri nhidu bic Thao luan
V1.4. Bay hoi qua mang
7 VII. tinh toén chi phi dau tu va van hanh M1.1 | Doc trude tai liu; | Al.l




Tuin Noi dung Ch?? Hoat dong day va d?’l?llh
phén hoc gia
[1] , [2] [3] [4] [5]
cac hé thong mang M1.2 Giang bai, Al3
VIL 1. Phuong phap hé sb theo H.J. Lang M2.1 Théo luan A2.1
VIL.2 Xac dinh gia cho céc thiét bi chinh | M2.2 | Lam bai tap
VIL3. Phuong phap Miller M2.3
VIL4. Phuong phap ning suat
VIL5. Tinh toan chi phi dau tu
ML1 Doc trude tai liéu;
ML.2 Tﬁéo luan AL

8 Bai tap M2.1 Lim béi. tip Al.3

M2.2 ) A2.1
M2.3

VIII. Tham thau nguoc

VIIL1. D6 bén caa mang

VI1I1.2. Nguyén tac bd tri dong trong

module tham thau nguoc

VI111.3. 4p suat tham thau

V114, anh huong ciia do nhét ML1

VI111.5. Bit mao quan mang do két tua M1.2 | Doc trude tai licu;

9 (Scaling) M2.1 Théo luan Al3
VII1.6. Bit mao quan mang do can ban M2.2 | Lam bai tap A2l
(Fouling) M2.3
VIIL7. Yéu cau vé dién tich lam viéc cua
mang, cong suat va nang lugng tiéu thy
riéng
VII1.8. Vi du vé ndng suét ctia qué trinh
tham thau ngugc
IX. Loc NANO (Nanofiltration)

IX.1. Giéi han cua quéa tinh thim thau

nguoc va qua trinh siéu loc

1X.2. Céc loai mang diing trong loc Nano M11 Doc trude ti licu:
dang dugc thuong mai hoa , M1.2 Gidng bai;

10 IX.3. Tinh toén céc thdng so6 chinh cuaqua | M2.1 oo A2.1
trinh loc Nano M2.2 Thao lurc_m
IX.4. Hiéu tng Donnan Mog | am baitap
IX.5. anh huong cua hiéu suat tach
1X.6. So sanh qué trinh tham thau nguoc
va loc Nano
X. Vi loc (microfiltration) va siéu loc M1.1 | Doc trude tai liéu;

11 (ultrafiltration) M1.2 | Giang bai; A2.1
X.1. Mo ta qua trinh M2.1 Thao luan




CBR A . Bai
Tuin Noi dung hoc Hoat dong day va danh
: 2 hoc .,
phan : gia
[1] [2] [3] [4] [5]
X.2. Mang dung trong siéu loc va vi loc M2.2 Lam bai tap
X.3. Module mang dung cho qué trinh vi M2.3
loc va siéu loc
X.4. M6 hinh hoa qua trinh vi loc va siéu
loc
X.5. Ché dd loc tinh (DEAD END)
XI. Thiét bi phan wng sinh hoc mang
(MBR)
X1.1. Lich sir phét trién caa MBR M1
i:i y,"et ke hé t:"f‘gh'\:BR b |ML2 | Doc truse i ligu
12 s ac qua trinh sinh hoc trong thictbi |\, 4 Giang bai: A2 1
X1.4. Van hanh h¢ thong mang trong hé M2.2-| Thao luan
théng MBR M2.3
X1.5. Tiéu thu ning luong cua hé thong
MBR
M1.1 Doc trude tai lidu:
M1.2 TE? Iiu’(jc a1 lieu;
13 | Baitap M2.1 La;obl;?l; A2.1
M2.2 P
M2.3
M1.1
XIl. Cac qua trinh mang khong dung dong ML.2
luc ap suat Mz.l (o i Tig
XI1.1. Qué trinh dién thim tich . Doc truoc tai hicu;
14 | X11.2. Qué trinh tham khi mz's E?ao luan A2.1
X11.3. Qua trinh thém béc o am bai tap
XI1.4. Qua trinh bay hoi qua man '
Q y hoiq g M3.2
, o Téng Kkét
15 Tong ket va on ta
ongxe e Chita bai tip

5. QUY PINH CUA HQC PHAN
(Cac quy dinh cua hoc phan néu co)
6. NGAY PHE DUYET: ..ccevvvevenennnennn

Chu tich Hoi déng

Nhom xay dung dé cwong

PGS.TS. Nguyén Minh Tan




7. QUA TRINH CAP NHAT

8. QUA TRINH CAP NHAT

Lin Ngay . .
cip Néi dung didu chinh d;';i‘lghé Aﬁy‘jﬁﬁg;“’ Ghi chi
nhat d.u yét

1 e Cap nhat theo chuong trinh d6i méi K62

e Chinh sia phdn mé ta hoc phan tiéng
Viét va tieng Anh




