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GIOI THIEU

NOI DUNG
v'Can bang vat chat nang lugng
v'Phan Ung trong hé dong nhat
v Ky thudt bé phan Uing
v'Cac qua trinh thu hoi & tinh sach

v'Cac bai toan tong hap




PRHU LUC

PANH GIA

Tiéu ludn, bai tap: 20%
Gilra ky: 30%
Cuoi ky: 50%
Tu' luan, dé ma, thai gian (?)

(?) cau: (?) cau hoi, (?) bai tap
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GIOI THIEU
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GIOI THIEU
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CAN BANG VAT CHAT & NANG LUONG

Can bang vat chat

Khoi lwong tich
Gy boi hé
thong

Khoi lwong di
vao hé thong

Khoi lwgng di
ra hé thong

Khéi lwong tao
ra bai hé thong

Khoi lvgng mat
di b&éi hé thdng




CAN BANG VAT CHAT & NANG LUONG

Dung dich Ethanol bo
glycine bdo —>{ Kéttinh < sung thém
hoa l D

Tinh thé , Ly tam

glycine l

Chuwng cat

l

Dich ba bo




CAN BANG VAT CHAT & NANG LUONG

Can bang vat chat

Phuong trinh phan ung tang truong

Co chat
Nguén C
Ngudn N

Chatnhan e

EN

Sinh khoi
San pham
H,O

CO,, NO,,...



CAN BANG VAT CHAT & NANG LUONG

Can bang vat chat  Pauong trinh phén dng téng trudng

biomass (X) » oxidized donor
C,H, :0,:N, \ / » reduced acceptor
Anabolism Catabolism

ﬁ%’o\ gives energy

C-source

N-source
>/ \{- electron donor

H,0
HCO,"

+ Y 10
" [ ) maintenance

» electron acce ptor




CAN BANG VAT CHAT & NANG LUONG

Can bang nang lugng

Nang lwong
tich lay b&i hé
thong

Nang Iuo’n,g di
vao hé thong

Nang lwong di
ra hé thong

Nang lwong
tao ralbé’i hé
thong

Nang lwong
mat di bdi hé
thong
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PHAN UNG TRONG HE DONG NHAT

Pong hoc phan Ung
Toc db phén trng

A+ B > C + D

—dM —dM
A dt Rp dt
- dM. dM,

RC RD —

dt dt
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PHAN UNG TRONG HE BDONG NHAT

Pong hoc phan Ung

Toc db phén trng
T6c d6 phan Urng theo thé tich (volumetric rate)
R, —-dM, dC,
TV ovdt dt

Toc d6 phan Ung riéng (specific rate)

1 1\dC
=—| — ha A
A (X yE) dt

X: ndng do sinh khai (g/1), E: ndng dd enzyme (thé
hién qua hoat luc, IU/I)

I'A
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PHAN UNG TRONG HE DONG NHAT

Pong hoc Michaelis-Menten

V.S
VvV = max |
KM + S 1'm:r.~;
S > > KM: V= Vmax "E
\% T
V=—"58 d
é

S =Ky V= Va2

substrate concentration [S]—s



PHAN UNG TRONG HE BDONG NHAT

Pong hoc Monod

Pong hoc Monod: quan hé gilra toc do tang truéng riéng
va nong do cd chat q
!"l“ — Hmax .

BMBR = o o o e e KS +5
S: nong d6 ca chat

Ks: hang s6 monod (bang
i vGi nong do co chat tai do
i ton do tang trudng riéng
I
I
I

]JIE II'.'I'I'I-II. [

bang 2 toc do tang trudng
riéng cuc dai

Ke [S)
Mmax: tOC d0 tang trudng
riéng cuc dai



KY THUAT BE PHAN UNG

BE& phan ('ng sinh hoc

Stirred-tank bioreactor

C -D pH probe

Culture or —
rutrient additi on Dissolved axygen probe
'
g ' Cooling
Sample ’ L 'l — | water
line ’ =(.-)' ) — out
i - . | ———
Valve
- . -
Impellers
- -
Temperature
Sansor am:.l — 4 Cooling
control unit | o3, - jacket
™ -
-  E ol ___ Biocsensor
- » unit
cooliqg . .
water in
—
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Harvast Air filter




KY THUAT BE PHAN UNG

BE& phan (rng sinh hoc
Air-lift bioreactor Bubble column bioreactor

(Gas output (Gas output (Gas output
a5 otltp as otltp - f P Gas exhaust

L

P L S
Q

Air supply

Gas input Gas input Gas input Sparger
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KY THUAT BE PHAN UNG

BE& phan ('ng sinh hoc

Su’ khac biét gitra cac loai bé phan (rng SH:

v Muc do khuay tron

v Truyén khdi cung cap oxy
v Néng lugng tiéu thu

v Gia thiét bi
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KY THUAT BE PHAN UNG

Qua trinh xuc tac sinh hoc

CAC PHUONG PHAP TIEN HANH PHAN UNG

Ca

Gian doan

F_l N

V

Lién tuc

N = V
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Lién tuc dang chay tang



KY THUAT BE PHAN UNG

Qua trinh tang truong vi sinh vat

CAC PHUONG PHAP NUOI CAY

-

-

Gian doan

-

Gian doan c6 bd
sung cd chat

Lién tuc
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KY THUAT BE PHAN UNG

Qua trinh tang trudng vi sinh vat

NUOI CAY GIAN DOAN

- Khong ¢o ca chat, sinh khoi
di vao hay di ra khoi hé thong

- Thé tich nubi cdy khdéng thay
doi

- Nong do cd chat ban dau I6n

M = Hmax

X S

V=co I"IE'II&I'I'IZ

freah air

. vy
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KY THUAT BE PHAN UNG

Qua trinh tang trudng vi sinh vat

NUOI CAY LIEN TUC

F F -Thé tich nudi cady
Xin X khéng thay doi theo
g:: S X ﬁ thai gian

PC>C\/> - Su’ khudy tron ly

tuong
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QUA TRINH THU NHAN & TINH SACH

.-~ Water
10° Ethanol
i ~ __Citric acid, MSG Human growth

_ 10° *} F'enmlliln hormone (1985)
S . AA - . _-lThreonine
= 10'F Antibiotics i --"?_‘?&Ei‘;ﬁﬁg”” ¢, Tissue plasminogen
£ m.;._Gentamh:in-": 3 activator (1987)
5 Microbial - —Bulk engjmes aa/ Hepatitis B

;L proteases / - alUCOse OXIdase yaccine (1986
E 10- Amyiaﬂginnin o -Sﬂ]!ﬂf,.-“"_x' onoclonal }
= 102} . i " \l\ antibodies
D esearch/diagnoslic - Glycerophosphate
£ j0. enaymss e .”\ dehydrogenase
o
'E 104 Luciferase =
=
§ 105 Factor VIII=-H% Urokinase
2 ;
& 104 Therapeutic enzymes —

‘I ﬂ—? | | | | | | | | | |

102 10" 10° 10" 10° 108 10* 10° 108 107 1{erE= 10° mm
Selling price ($/kg)
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QUA TRINH THU NHAN & TINH SACH

Chi phi qua trinh thu nhan tinh sach SP CNSH

Products Bioseparation cost (%)
Solvents 15-20
Cells 20-25
Crude cellular extracts 20-25
Organics acids 30-40
Vitamins and amino acids 30-40
Gums and polymers 40-50
Antibiotics 20-60
Industrial enzymes 40-65
Non-recombinant therapeutic proteins 50-70
r-DNA products 60-80
Monoclonal antibodies 50-70
Nucleic acid based products 60-80
Plasma proteins 70-80
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QUA TRINH THU NHAN & TINH SACH

Purity
O Achleve final purity and safety '
O Handle trace Impurities, homo- |
logues, aggregates, etc. PO'IShiﬂg
* Build-in appropriate redundancy
* Minimize buffer volumes
* Minimize # of buffers
* Delete conditioning steps 2 | '
« Adapt to existing facility Purification O Remove bulk Impurities
O Achleve product safety

Capture QO isolate Product
O Reduce Variabllity

& cConcentrate, Stabllize

Step
:> M(rc do tinh khiét Hiéu sut thu hoi
MUc d0 tin cay & an toan Kha thi vé mat kinh £&



QUA TRINH THU NHAN & TINH SACH

Qua trinh két tua

0 Két tua tai diém dang dién
a K&t tla bang muoi

a Két tua bang dung moi hitu co
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QUA TRINH THU NHAN & TINH SACH

Qua trinh loc
Pinh luat Darcy:

k - A
V = b
—+— Slurry | S 1
F"WWFHMM v: van toc dich loc
I e it Support for " ~ , X A
medium flter Ap: chénh léch ap suat 2 bén

medium

op vat lieu loc

1 U: DO nhot dich loc

Filthate : chiéu day 1&p ba + tam loc

<: d& tham qua I&p ba + tam loc
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QUA TRINH THU NHAN & TINH SACH

Qua trinh loc mang

Retentate

#
——

|

Sy

Permeate

28



QUA TRINH THU NHAN & TINH SACH

Qua trinh ly tam

May ly tam trong phong thi nghiém

Centrifuge tube Supernatant o
. ; P ' Precipitate

Suspension
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QUA TRINH THU NHAN & TINH SACH

Qua trinh ly tam May ly tdm céng nghiép

feed slurry inlet

liquid discharge

drive motor
housing

! gear drive .

sludge discharge: 30




QUA TRINH THU NHAN & TINH SACH

Qua trinh ly tam May ly tdm céng nghiép

Decanter centrifuge

,’ \‘ f'l Feed zone JI

Clarified  Pond of Solids . Solids
liquid clarified deposited discharge ports
outlet liquid on bowl wall




QUA TRINH THU NHAN & TINH SACH

Qua trinh ly tam

Céc thdng s0 ap dung
khi nang cong suat?

- Tdéc dd di chuyén cla hat

-Yéu td ¥ (sigma factor)
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QUA TRINH THU NHAN & TINH SACH

Qué trinh tr|,Ch Iy Trch /yg/a'n dOﬁﬂ

Extracting
Feed solvent

Mixer

Raffinate
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QUA TRINH THU NHAN & TINH SACH

Qua trinh trich ly
Trich ly nguoc dong
MOt sO gia thiét:
- O moi budc da thiét 1ap can bang ndng do cau tir can trich
gitra 2 pha
- Su’ hoa tan cla pha nay vao pha kia la khong dang ké
- Hé sO phan bo khong phu thudc vao nong do
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QUA TRINH THU NHAN & TINH SACH

Qua trinh trich ly

Trich ly giao dong
CE1 CEZ CEn-1 CEn
A AR A H
a’ 1] m— 2 >\ nl1l—" n _CRr:
| I
QE,1 QE,z QE,n—l QE,n

- O moi budc da thiét 1ap can béng ndng dd cau tr can trich gitra 2 pha

- Su’ hoa tan cua pha nay vao pha kia la khéng dang ké
35

- Hé sO phan bd khong phu thudc vao nong do



QUA TRINH THU NHAN & TINH SACH

Qua trinh sac ky
Nguyén tac

Cac phuang phap sac ky thong dung:
- Sac ky loc gel: tach cac ciu tir dua trén kich thudc

- S&c ky trao d6i ion: tach cac cdu tir dua trén ddu va kha
nang tuadng tac tinh dién

- Sac ky tuong tac ky nudc: tach cac cau tir dua trén cac
tuong tac khong phan cuc

- Sac ky ai luc: tach cac cau tir dua trén tuong tac ai luc



QUA TRINH THU NHAN & TINH SACH

Qua trinh say
Mot sO khai niém
Say la qua trinh tach chat 1ong ra khoi chat ran két hgp
truyén nhiét va truyén khoi
Chat long:
NudGc: tu do & lien két
Dung méi hiru ca

Chat ran: vo cd hoac hitu co

Qua trinh say: truc ti€p hoac gian ti€p



QUA TRINH THU NHAN & TINH SACH

A g A 4 Absolute humidity
Qua trinh say .
Cooling and Cooling only E‘E:'-::‘E:u?“ﬂ
humiditying if required i

0 D

https://www.hgs.sbt.siemens.com/
gip/general/dic/data/assets/hq/Str
ucture-and-Application-Structure-

and-Application_8313_hg-en.pdf =T ]
u Comfort range
Humidifying only [35% rh. 65% r.h/‘
20 *C
Heating only —

Heating and
humidifying

r.h. = relativa humidity

Temperature



QUA TRINH THU NHAN & TINH SACH

Qua trinh say

Cac loai thiét bi say - say phun
- Nhiét do say thap

Feed System <= Bag Filter ~ " o
LS N R - Say dong nhat

S =111 - Dé kiém soat qua
Drying trinh
\{ - Chi phi khé cao
Ox¢ - San pham say co thé
e bi anh hudng khi dua
vao thiét bi
J - bugc ap dung rat

rong rai trong tat ca
cac nganh cong
nghi€p



QUA TRINH THU NHAN & TINH SACH

Qua trinh say

Cac loai thiét bi say - say thang hoa

Tray camier

- Nhiét do say thap
ety - Chat lUgng san pham
naimeplnes  SAY AUGC bao toan, dac
biét dbi v4i nhitng dugc
pham va san pham can
gitr hoat tinh sinh hoc

- Chi phi cao do toc do
say cham va phai duy tri
ap suat chan khong

Shding gate -}
$4-> Vacuum plant

Active condenser




NANG CONG SUAT

Cac phuong phap nang cong suat

Xay dung va giai cac phucong trinh can bang
Phan tich thi nguyén (dimensional analysis)

Gilr nguyén mot so thong so6 hoat dong

= ii —
M" iy
11 e = -
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HiEU QUA KINH TE

Tinh toan hiéu qua kinh té:

Von dau tu

Chi phi san xuat

Lgi nhuan

Dong tién mat (cash flow)

Thai gian hoan von

Gia tri hién tai cua du an (NPV)
Ty suat thu hoi noi bo (IRR)
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HiEU QUA KINH TE
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