PE CUONG HQC PHAN
KY THUAT THUC PHAM 3 (TRUYEN KHOI TRONG CNTP)

1. THONG TIN TONG QUAT

Tén hoc phin (tiéng Viét): K§ thuit thwe pham 3 (Truyén khoi trong CNTP)
Tén hoc phan (tiéng Anh): Food Engineering 111 (Mass Transfer in Food
Technology)

Trinh d¢: Pai hoc

Ma hoc phan: 0101102136 Ma tu quan: 05200239

Thudc khdi kién thirc: Co sd nganh Loai hoc phin: Bit budc

Pon vi phu trach: B6 mon Ky thuat thyc pham — Khoa Cong nghé thuc pham

S6 tin chi: 2 (2,0)

Phén bd thoi gian:

— 86 tiét Iy thuyét : 30 tiét

— S6 tiét thi nghiém/thuc hanh (TN/TH) : 0 tiét

— S6 gio tu hoc : 60 gio
Piéu kién tham gia hoc tip hoc phin:

— Hoc phan tién quyét: khdng

— Hoc phan hoc truée: Ky thuat Thuc pham 1 (Bién doi co hoc va phan riéng vt 1y)
(0101102135)

— Hoc phan song hanh: khéng

Hinh thic giang day: O Truc tiép OTruc tuyén (online) [Thay dbi theo HK

2. THONG TIN GIANG VIEN

STT Ho va tén Email Pon vi cong tac

1. | TS. Bui Tan Nghia nghiabt@huit.edu.vn | Khoa CNTP — HUIT
2. | PGS.TS. Huynh L& Huy Cuong | cuonghlh@huit.edu.vn | Khoa CNHH — HUIT
3. | TS. Phan The Duy duypt@huit.eduvn | Khoa CNTP —HUIT
4. | TS. Trinh Hoai Thanh thanhth@huit.edu.vn | Khoa CNTP — HUIT
5. | TS. Tran Luu Diing dungti@huit.eduvn | Khoa CNTP — HUIT
6. | TS. Tran Van Ngi ngutv@ huiteduvn | Khoa CNTP —HUIT
7. | TS. Nguyén Thi Thanh Hién hienntt@huit.edu.vn | Khoa CNHH — HUIT
8. | ThS. Phan Vinh Hung hungpv@huit.edu.vn | Khoa CNTP — HUIT
9. |TS. Chau Ngoc Mai macn@huit.edu.vn | Khoa CNTP — HUIT
10. | ThS. Nguyén Hiru Quyen quyennh@huit.edu.vn Thinh gidng

11. | ThS. Huynh Bao Long longhb@huit.edu.vn | Khoa CNHH — HUIT
12. | ThS. V5 Pham Phuong Trang trangvpp@huit.edu.vn | Khoa CNHH — HUIT
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3. MO TA HQC PHAN

Hoc phan “K¥ thuat thyc pham 3 (Truyén khdi trong CNTP” thudc khdi kién thirc
co s& nganh, 1 hoc phan thir 3 ciia nhém cac hoc phan K§ thuat Thyc pham. Hoc phan
trang bi cho ngudi hoc cac kién thirc co ban vé khuéch tan, cac qua trinh truyén khoi ap
dung trong cong ngh¢ thyc pham k¥ thuat thye hién cac qua trinh truyén khéi nhu chung
cét, hap thy, hap phu, trao ddi ion, trich ly, két tinh.. .cau tao, nguyén ly hoat dong, uu
nhuoc diém va pham vi str dung cua céc thiét bi truyén khéi dién hinh. Lya chon thiét
bi, quy trinh cong nghe xéac dinh ché do cong nghe thich hop dé van hanh. Tinh toan
thiét ké thiét bi truyen khéi dat ning xuat, hiéu suat cao voi chi phi thip. Ung dung qua
trinh khuéch tan dé tach, 1am sach, tinh ché cac chét trong cong nghiép thuc pham.

4. CHUAN PAU RA HQC PHAN
Chuan dau ra (CDR) chi tiét ciia hoc phan nhu sau:

CDR
cua
CTDbT

CPR hoc phin

Mo ta CDR
(Sau khi hoc xong hoc phan nay, nguoi hoc
co kha nang)

Mirc do
nang luc

PLO2.2

CLO1

CLO1.1

Trinh bay dugc co so ly thuyet vé cac qua
trlnh truyen khéi, cac loai ndong do trong
truyen khéi. Trinh bay duoc cac dinh luét
truyén khdi co ban. Trinh bay dugc _phuong
trinh cAn bang vat chat trong truyén khdi.
Trinh bay dugc hé sd khuech tan gitra cac
pha, hé s truyén khdi tong quat. Trinh bay
dugc dong luc truyén khi, kich thudc thiét
bi truyén khoi

C2

CLO1.2

Trinh bay duogc co so Iy thuyét vé qua trinh
hap thu, hap phu, trao dbi ion trong coéng
nghé thuc phém Trinh bay dugc phuong
trinh can bang vat chit trong hap thu, hap
phu, trao ddi ion. Trinh bay dugc ciu tao va
nguyén 1y hoat dong, cac théng sb co ban cua
cac thiét bi hdp thu. Trinh bay duoc uu va
nhuoc diém cia cac loai vat liéu sir dung
trong qué trinh hap phu va trao d6i ion

C2

CLO1.3

Trinh bay dugc co sé 1y thuyét vé cac qua
trinh chung tng dung trong cong nghé thuc
pham. Trinh bay dugc phuong trinh cén bang
vat chat trong cac qua trinh chung. Trinh bay
duoc ty sd hoan luu 1am viéc, s6 mam 1y
thuyét trong chung cét lién tuc. Trinh bay
dugc cu tao va nguyén 1y hoat dong, cac
thong sd co ban cua cac thiét bi chung va
chung cat. Trinh bay dugc vu va nhugc diém
cua cac phuong phép chung.

C2

CLO1.4

Trinh bay dugc co so 1y thuyét vé cac qua
trinh trich ly ran — 1dng, 16ng — 16ng, trich ly

C2




CDR
cua
CTDPT

CPR hoc phin

Mo ta CBR
(Sau khi hoc xong hoc phan nay, nguoi hoc
co kha nang)

Mirc do
nang lue

sir dung Iuu chét siéu téi han ung dung trong
cong nghé thyc pham. Trinh bay duoc
phuong trinh can bang vat chét cta cac qua
trinh trlch ly. Trinh bay dugc luong dung
moi tdi thiéu. Trinh bay dugc cau tao va
nguyén 1y hoat dong, cac thong sd co ban cia
cac thiét bi trich ly. Trinh bay duoc wu va
nhugc diém cia cac phuong phap trich ly

CLO1.5

Trinh bay duoc co so 1y thuyét qua trinh két
tinh. Trinh bay dugc phuong trinh cén bang
vat chét, can bang ning lugng cac qua trinh
két tinh. Trinh bay duoc cdu tao va nguyén
1y hoat dong cua céac thiét bi két tinh. Trinh
bay duoc vu va nhuge diém cia cac phuong
phap két tinh

C2

PLO4 CLO2

Thuc hién thuan thuc k¥ ning tim kiém tai
li¢u, cap nhat kién thure, lam bai tap veé nha.

P2

PLO6 CLO3

Thuc hién thuan thuc ky nang lam vi¢c nhom
hi€u qua trong cac di€u kién khac nhau

P2

5. NOI DUNG HQC PHAN

5.1. Phan bé thoi gian tong quat

An da i Phén bé thoi gian (tiét/gio
STT Tén chwong/bai Chuin daukra cua an _ 0 thoi gian (1iéy/gio)
hoc phan Ly thuyét | TN/TH | Tu hoc
Dai cuong vé cac qua trinh
1. | truyén khoi trong cong nghé CLOL CLOZ, 6 0 12
2 CLO3
thuc pham
K§ thuat hap thu, hap phu
2. | va trao d6i ion trong cong CLOL CLO2, 8 0 16
A 2 CLO3
nghé thuc pham
3 Ky thuat chung cat trong CLO1, CLO2, 3 0 16
" | cong nghé thuc pham CLO3
4 Ky thuét trich ly cac nguyén CLO1, CLO2, 4 0 3
" | liéu thuc pham CLO3
¢ | Ky thuat ket tinh cac san|  CLO1, CLOZ, 4 0 8
" | pham thyc pham CLO3
Tong 30 0 60

5.2. Ngi dung chi tiét




Chuwong 1. Nhirng kién thirc co ban ciia qua trinh truyén khéi trong cong nghé
thue pham
1.1. Phan loai cic qua trinh truyén khéi trong cong nghé thuc pham
1.2. Biéu dién thanh phan pha
1.3. Khéi niém vé can bang pha
1.4. Quy tic pha Gibbs
1.5. Céc dinh luét can bang pha
1.5.1. Dinh luat Henry
1.5.2. Pinh luat Raoult
1.6. Khuéch tan phan tir
1.6.1. Van toc khuéch tan
1.6.2. Cong thirc tinh hé s6 khuéch tan
1.7. Khuéch tan doi luu
1.8. Phuong trinh can bang vat chat trong thiét bi truyén khoi
1.9. Bong luc khuéch tan
1.10. Phuong trinh truyén khdi va dong luc trung binh
1.10.1. Phuong trinh truyén khéi
1.10.2. Hé s6 truyén khoi
1.10.3. Phuong trinh truyén khéi
1.10.4. Xéc dinh dong lyc trung binh
1.11. Tinh dudng kinh thiét b
1.12. Tinh chiéu cao thiét bi
1.13. Bong dang cua cac qua trinh truyén khi
Chuong 2. K¥ thuat hip thu, hip phu va trao déi ion trong céng nghé thwc phim
A. Qua trinh hép thu (hip thu)
2.1. Co sé vat Iy cia qua trinh hap thu (hip thy)
2.1.1. D6 hoa tan cua khi trong 16ng
2.1.2. Phuong trinh dudng 1am viéc cua qua trinh hip thu
2.1.3. Anh huodng cua lugng dung méi dén qua trinh hip thu
2.1.4. Anh hudng cia nhiét d6 va ap suét 1én qua trinh hap thu
2.1.5. Hap thu khong dang nhiét
2.2. Thiét bj hap thu trong cong nghé thuc pham
2.2.1. Phan loai
2.2.2. Thiét bi loai bé mat
2.2.3. Thiét bi loai mang
2.2.4. Thiét bi loai phun
2.2.5. Thap dém
2.2.6. Thap dia
2.3. Qué trinh nha hap thu
2.3.1. Can bang vat chét qua trinh nha hap thu
2.3.2. Lugng khi ding trong qua trinh nha hap thu
B. Qui trinh hap phu



2.4. Co s6 |y thuyét qua trinh hap phu
2.5. Vat liéu hap phu cong nghiép
2.5.1. Cau trac x6p cua vat liéu hap phu
2.5.2. Than hoat tinh
2.5.3. Silicagel
2.5.4. Nhua hip phu
2.5.5. Zeolite
2.5.6. Nhom oxide hoat tinh
2.6. Can bang hap phu va co ché hap phu
2.6.1. Hoat d6 hap phu
2.6.2. Cac thuyét hap phu va cac duong dang nhiét hap phu
2.6.3. Anh hudng cua nhiét do, ap suét
2.6.4. Anh hudng cua cdu trac mao quan, tinh chat bé mit cua chat hip phy va
pH
2.6.5. Hap phu nhiéu cau tir
2.7. Bong hoc qué trinh hap phy
2.8. Thiét bi hip phu
2.9. Tinh to4n qua trinh hip phu
C. Qua trinh trao déi ion
2.10. Co s6 1y thuyét qua trinh trao ddi ion
2.11. Vit liéu trao d6i ion trong coéng nghiép thyc phim
2.11.1. Nhya trao ddi cation c6 tinh acid
2.11.2. Nhua trao doi anion c6 tinh base
2.12. Thiét bi trao ddi ion
Chuong 3. K¥ thuit chung trong cong nghé thie phim
3.1. Khai niém
3.2. Hon hop 1éng 2 ciu tir
3.2.1. Khai niém
3.2.2. Can bang long hoi hén hop 2 céu tir
3.3. Chung bang hoi nudc tryc tiép
3.3.1. Nguyén 1y chung hé chat 16ng khong hoa tan vao nhau
3.3.2. So d6 hé thdng chung bang hoi nudc truc tiép
3.3.3. Gid1 han cia nhiét do chung
3.3.4. Xac dinh lugng hoi nudc tiéu tén
3.3.5. Quan h¢ giita ning suat va nhiét d6 chung
3.4. Chung don gian lién tuc
3.4.1. Chung béc hoi
3.4.2. Chung tiét luu
3.4.3.Pothix,y—tvay—x
3.4.4. Can bang vat chét trong chung lién tuc don gian
3.4.5. Pudng cong can bang ctia qua trinh bay hoi
3.5. Chung ct (chung luyén) lién tuc



3.6.

3.7.

3.8.

3.5.1. Nguyén tic chung luyén

3.5.2. S6 don vi truyén khéi (sé bac thay doi nong do)
3.5.3. Chi s6 hdi luu thich hop

3.5.4. Tinh lugng hoi va long di trong thap

3.5.5. Anh hudng cua céc thong sd van hanh

3.5.6. Phuong phap xac dinh chi s hoi luu va sb dia 1y thuyét
3.5.7. Tinh duong kinh thap chung luyén lién tuc

3.5.8. Tinh chiéu cao thap thap chung luyén lién tuc
Chung gian doan

3.6.1. Su phu thudc vao thoi gian ctia qua trinh chung
3.6.2. Chung gian doan don gian

3.6.3. Chung luyén gian doan

Can bang nhiét luong cta qua trinh chung luyén

3.7.1. Can bang nhiét luong ctia chung luyén lién tuc
3.7.2. Can bang nhiét luong ctia chung luyén gian doan
Chung luyén da ciu tir

Chuong 4. Ky thuit trich ly cic nguyén li¢u thue pham

4.1.

4.2.

4.3.

K¥ thuat trich ly rin — 1ong

4.1.1. Nguyén 1y qua trinh trich ly rdn — long

4.1.2. C4u tao va nguyén Iy hoat dong thiét bj trich ly rin — long
K¥ thuat trich bang luu chét siéu t6i han

4.2.1. Nguyén ly qua trinh trich ly siéu to1 han

4.2.2. C4u tao va nguyén Iy hoat dong thiét bi trich ly siéu téi han
K¥ thuat trich ly 16ng — long

4.3.1. Nguyén ly qua trinh trich ly 1éng — 1dng

4.3.2. CAu tao va nguyén Iy hoat dong thiét bi trich ly 1ong — léng

Chuong 5. K¥ thuit két tinh cac sin phdm thuc phim

5.1.

5.2.
5.3.

5.4.

5.5.

Co sd 1y thuyét qua trinh két tinh
5.1.1. Khai niém

5.1.2. B0 hoa tan

5.1.3. b6 qua bao hoa

5.1.4. Nguyén ly thuc hién qua trinh két tinh
Can bang trong két tinh

Van tbc két tinh

5.3.1. Qua trinh tao mam

5.3.2. Qua trinh 16n 1én cua tinh thé
Phuong phap két tinh

5.4.1. Két tinh tach mot phan dung moi
5.4.2. Két tinh co thay d6i nhiét do
5.4.3. Két tinh chan khong

Tinh toan qua trinh két tinh

5.5.1. Can bang vat chét trong két tinh



5.5.2. Can bang nhiét két tinh

5.6. Thiét bi két tinh

5.6.1. Thiét bi két tinh tach dung moi

5.6.2. Thiét bj két tinh 1am lanh dung dich

5.6.3. Thiét bi két tinh 1am lanh bang khong khi va nudc
5.6.4. Thiét bi két tinh chan khong

6. PHUONG PHAP DAY VA HQC

Nhém CPR ciia hoc phin

Iy Ify Ky ning | Nang luc
Kién | nang .
Phuong phép gidng day | Phwong phép hoc tp| thie | ca | UO"& | thychanh
nhan tac/nhom nghé nghiep
CLOl1 | CLO2 | CLO3
Ly s Ling nghe, ghi chép,
Thuyét trinh ghi nhé va dat cAu hoi|
Minh hoa Quan sat,A ghi Shep, dat X x
cau héi
Van dap Vén dap X X X
Bai tap tinh huéng DPoc tai liéu, thép luan
(bai tap nhom) nhom, phan bién, X X X
2% trinh bay.
Hudng dan ngudi hoe tim|  Tim kiém tai lidu
kiém géi liéu tham khéq, tham khao, tom tat, « x X
doc hiéu va kiém tra kién | dat cau hoéi lam ro, va
thirc lam bai tap, ki€m tra
7. PANH GIA HQC PHAN
— Thang diém danh gia: 10/10
— Ké& hoach danh gia hoc phﬁn cu thé nhu sau:
n L e giR P Tilé¢ |Thang diém/
NOi dung danh gia Thoi diem (Chuin daura (%) Rubrics
QUA TRINH 50
Sudt aud Khoéng danh
Chuyén can uotd gia chuan 5 1.1 01
trinh hoc A
dau ra
Théo luin nhém Sudt qud cLo3 | 10 | 1201
trinh hoc




No6i dung danh gia Thoi diém |[Chuin dau ra r{c:/: )@ Th;;ﬂ%r(‘iléesml

QUA TRINH 50
Bai tap kiém tra 1: Bai tap vé
noéng do, can bafmg pha va tinh Khi hoc CLOL1 5 d-li_éhioc?;ggi
toan cac thong so6 cua thap truyén | chuong 1 ' Kidm tra
khoi.
Bai tdp kiém tra 2: Bai tap vé can
bing vt chat va tinh toan cac Khi hoc Theo thang
thong soO cua thict bi hap thy, hap j CLO1.2 5 |diém cua bai

hu va trao doi ion trong con chuong 2 kiém tra
phu va g g
nghé thyc pham.
Bai tdp kiém tra 3: Bai tp vé can
bang vat chat, nang lugng va tinh Khi hoc Theo thang
todn cac thong s6 cua h¢ thong i CLO1.3 10 |di€ém cua bai
chung cat trong cong nghé thuc chuong 3 kiém tra
pham.
Bai tap kiém tra 4: Bai tap vé€ can
bang vat chit va tl'rjh toan cac Khi hoc CLOL4 5 d-li_éhr?qoctl’?;ggi
thong s6 cua hé thong trich ly| chuong4 ' Kidm tra
trong céngnghé thuc pham. ‘
Bai tap kiem tra 5: Bai tap vé€ can
bang vat chit, nang luong va tinh Khi hoc CLOLS 5 d-li-éhrioctfilﬁggi
toan cac thong s6 cua h¢ thong két | chuong 5 ' Kidm tra
tinh trong cong nghé thuc pham.
Tiéu ludn: Sinh vién tim hiéu tai
lidu, viét tiéu luan theo yéu cz‘”}u Subt qua CLO? 5
cua gidng vién vé ndi dung va ti€n |  trinh hoc
do thuc hién.
THI CUOI KY 50

CLO1.1;
- NO1 dung bao quat tat ca cac Sau khi két CLO1.2; Theo thang
chuan dau ra kién thirc quan thiic hoe phan CLO1.3; 50 | diém cua dé
trong ciia mon hoc. P CLO1.4; thi
CLO1.5

8. NGUON HOC LIEU
8.1. Sach, giao trinh chinh

[1]. Nguyén Bin, Cdc Qud trinh, Thiét bi trong céng nghé héa chdt va thwc pham, tip
4: Phan riéng duoi tac dung nhiét, NXB Khoa hoc va K¥ thuat, 2022. IBSN: 978 - 604

-67-1830-7

[2]. Vii Ba Minh, V0 Vin Bang, Qud trinh va Thiét bi cong nghé héa hoc va thuc pham
(Tap 3: Truyén khoi). NXB Dai hoc Quoc gia Tp. H6 Chi Minh, 2018. ISBN: 978-604-

73-45167-1




[3]. Trinh Van Diing, Qud: trinh va thiét bi cong nghé héa hoc va thuc pham: Bai tdp
Truyén khoi, NXB Dai hoc Quoc gia Tp. Ho Chi Minh, 2022. ISBN: 978-604-73-9355-
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8.2. Tai liéu tham khao

[1]. Theodore L. Bergman, Adrienne S. Lavine, Frank P. Incropera, Fundamentals of
heat and mass transfer, Wiley, 2011.

[2]. Drian Basmadjian, Mass transfer: Principles and Applications, Taylor&Francis,
2005.

[3] Zeki Berk, Food Process Engineering and Technology (3rd edition), Academic
Press, Elsevier, 2018. ISBN: 978-0-12-812018-7

[4] L.R. Wilhelm, D.A. Suter and G.H. Brusewitz, Food & Process Engineering
Technology, Amer Society of Agricultural, 2005. ISBN: 1-892769-43-3

[5] Romeo T. Toledo, Fundamentals of Food Process Engineering (3rd edition),
Springer, 2007. e-ISBN-10: 0-387-29241-1

[6] R. Paul Singh and Dennis R. Heldman, Introduction to Food Engineering (4™
Edition), Elsevier, 2009. ISBN: 978-0-12-370900-4

[7] Dennis R. Heldman, Daryl B. Lund and Cristina Sabliov, Handbook of Food
Engineering (2" Edition), CRC Press, 2019. ISBN 9781466563124

[8] James G. Brennan and Alistair S. Grandison, Food Processing Handbook (2nd
edition), Wiley-VCH Verlag & Co. KGaA, 2012. ePDF ISBN: 978-3-527-63438-5

[9] J. M. Coulson & J. F. Richardson, Solutions to the Problems in Chemical
Engineering, Butterworth-Heinemann, 2001. ISBN 0 7506 4950 X

8.3. Phan mém
Khong
9. QUY PINH CUA HQC PHAN
Ngudi hoc ¢6 nhi¢m vu:
— Tham du trén 75% gio hoc 1y thuyét;
— Chu dong 1én ké hoach hoc tap:
+ Tich cuc khai thac cac tai nguyén trong thu vién cla trudng va trén mang dé
phuc vu cho viéc tu hoc, tu nghién ctu va cac hoat dong thao luan;
+ Poc trude tai liéu do giang vién cung cap hoic yéu cau;
+ On tap cac ndi dung da hoc; tu kiém tra kién thirc béng cach lam cac bai trac
nghiém ki€m tra hodc bai tap duogc giang vién cung cap.
— Tich cyc tham gia cac hoat dong thao ludn, trinh bay, van dap trén 16p va hoat dong
nhém;
— Hoan thanh day du, trung thuc va sang tao cac bai tap ca nhan, bai tip nhom theo
yéu cau;

— Dy kiém tra trén 16p (néu c6) va thi cudi hoc phan.



10. HUONG DAN THUC HIEN

— Pham vi 4p dung: P& cuong nay dugc ap dung cho chuong trinh dai hoc nganh
Cong nghé thyc pham, tir Khda 15DH, nam hoc 2024-2025;

— Giang vién: str dung dé cuong ndy dé 1am co sé cho viéc chuan bi bai giang, 1én
ké hoach giang day va danh gia két cua hoc tip ctia nguoi hoc;

— Luu y: Trude khi giang day, giang vién can néu 1 cac ndi dung chinh cta dé cuong
hoc phan cho ngudi hoc — bao gdm chuan dau ra, ndi dung, phuong phap day va hoc
chu yéu, phuong phap dénh gia va tai liéu tham khao ding cho hoc phan;

— Nguoi hoc: str dung dé cuong nay 1am co sé dé ndm duogc cac thong tin chi tiét vé
hoc phan, tir 46 xac dinh dugc phuong phap hoc tip phu hop dé dat duoc két qua mong

doi.

11. PHE DUYET

Phé duyét lan dau [0 Ban cép nhat lan thu:
Ngay phé duyét: 12/8/2024 Ngay cap nhat:
Truong khoa Truwong bp mon Chii nhiém hoc phan

Lé Nguyén Poan Duy Bui T4n Nghia Bui T4n Nghia
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