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• Dam nhiem phu trach phong thf nghiem chuven nganh cua bo
men CNSH

• HU'O'ng dan thf nghiern cac man:
+ Cac phuong phap phan tlch trong cong nghe sinh hoc
+ Cong nghe axit amin
+ Thf nghiern ky thuat sinh hoc xli Iy chat thai
• Tham gia giang dav phan thirc hanh AutoCAD men CO'sa I~p
du an va thiet ke nha may

• Tham gia hiro'ng dan thirc tap tot nghiep
• Huong dan do an chuven nganh
• Huong dan do an tot nghiep

• Chu nhiern de tai cap tnrong T2018-PC-12: "Nghien CLrU
tuong tac cua vi khuan va narn men phan I~p tir cac san pharn
Kombucha".

• Tham gia nghien CLrU khoa hoc cung nh6m de tal Nattokinase
tai to hop. Da tham gia hoi ngh] CNSH toan quoc ngay
26/10/2018 v6'i 01 bai thuvet trlnh va 01 bai full text dang
trong quven Proceeding cua hOi ngh] v6'i cung tieu de "Danh
gia kha nang tao Nattokinase tal to hop trong Bacillus subtilis
WB800N dua tren cac he vector pHT43 va pHT254"

• Tham gia cong tac quan Iy 4 l6'p sinh vien va cac ho~t dong
t~p the khac cua Vien CNSH_CNTP
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HQc phan: Qua trlnh va thlet b] CNSH

Bai 7. Cac qua trlnh v~n chuven trong thiet b]
phan ling sinh hoc (bioreactor) .

Giang vien:
ae men:

TS. Le Tuan
(eng ngh~ Sinh HQc

-Khai niern chung ve van chuven
-Cac dinh luat chuven khoi
-Oua trlnh van chuven Oxy
-Oua trinh khuay tron
-Bai tap



The nao la v~n chuven (Transfer) ?
£lei tU'Q'ng v~n chuven la gl ?
V~n chuyen trong qua trlnh cong nghf$ sinh hoc

Operation Unit Moi trU'ang

Chuven dong Khuay trcn
Lang
Lytam

Long
Ran - Long
Long- Long

Nhet & V~t chat Bay hoi, chung cat
Say
Phan ling h6a, sinh hcc

Long
Ran -tong
Da dang

The nao la v~n chuven (Transfer) ?
£lei tiro'ng v~n chuven la gl ?
V~n chuven trong thiet b] phan ling sinh hoc

Operation Unit Moi trU'ang

Chuven d{>ng Khuay trQn
Lang
tv tarn

Long
Ran - Long
Long - Long

Nhiet & V~t chat Bay hoi, chung cat
Say
Phan (rng hoa, sintfhQc

Long
Ran - Long
Da dang



• Dinh luat Newton cho chat hru (truven chuven dong)
/1: dQ nhot dong hoc

8u []T = -j.L-. Al1n-2
8y

• Dinh luat khuech tan Fick (chuven v~t chat)
Dab: he so khuech tan phan tlt

. eo, [ 2 1]'Ja == ~Dab' dx 11wl m- s-; .

• Dinh lu~t Fourier (truven nhlet)
a: he so truven nhiet

d(Tpcp)
q = -0;' . dx

• Dinh lu~t Newton cho chat luu (truven chuven dong)
v: dQ nhot dong hoc (khuech tan chuven dong]

au

i, == -Dab' d" ,"'
,,;1

• Dinh luat Fourier (truven nhiet)
a: he

q= ~a'



Vai tro cua Oxy
• CCi chat quan trong trong qua trlnh sinh hoc hieu khf

~ sinh truong

~ trao doi chat

• Hoa tan kern trong m6i tnrong long

~ can cung cap lien tuc

~ tieu chi cho qua trlnh cap khf ?

• Qua trlnh van chuven Oxy da duoc nghien CLrU tLr nhieu

narn tro' I~i day ~ dinh luat Fick, Iy thuvet cua Whitman
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Me ph6ng qua trlnh chuven axy tLt cac bot khf den nQi te baa



'._ ....D .. dCaJa - - ab' -d.'..z
JO: dong oxy v~n chuven (mol.rn=.s'")
kGva kl: h~ 56 chuven kh6i trong pha khf, long
PGIPi: ap suat rieng phan cua khf
Cll Ci: nang do oxy trong pha long va tai be m~t

Xet tal TRANG THAI CAN BANG I Liquid Phase I
JO = KG (Pc-P*) =KL(C*-(L)
Ap dung dinh luat Henry (p* = H.C*)

111
-=--+-
KL Hkc kL

Oxy rat it tan trong ruro'c -+ H rat Ian
-+ KL eoi nhu = kl
51)'can tro qua trlnh chuven Oxy nam tal
pha long

i; = -Dab . dOa
dx

IGas-Liquid Inte.rface I
k" = D,,~ kG = D(l~ ,;fZt Jlzo

Gas Phase

(Whitman, 1923)

JO: dong oxy van ehuyen (mol.rn+s']
kGva kl: h~ 56 ehuyen khdi trong pha khf, long
PGIPi: ap suat rieng phan cua khi
Cll Ci: nang do oxy trong pha long va tai be m~t

xet tal TRANG THAI CAN BANG I LiquidPhase I

N02: 1U'Q'ngOxy van chuven /1Vol(= OTR)
a: dien tfeh be mat pha long-khl (m2.m-3)

IGas-Liquid Interface I I Gas Phase I
kG""Do/

JI'l;tJ

'-----y---'
"'L "t#

(Whitman, 1923)



Phan tlch thu' nguyen

_ m m2 mol _ mol - OTR--X-X----
h m3 L L.h

KL [m.h"): He so chuven khoi (Transfer coefficient)
a: dien tlch be m~t long-khi (m2.m-3) (Interfacial area)
KL a (h'): He so chuven oxy thea the tich (Volumetric oxygen transfer coefficient)
C* - CL (rnol.L"): chenh leeh nang do oxy -+ dong hrc cua qua trlnh chuven khoi
(driving force)

-+ Quy tac chung cua cac qua trlnh v~n chuven

Cphu thuoc:

• to l' th1C '" ((vi du dun niroc s6i)

• P l' thl C l' (vi dVma chai bia)

• Chat tan khac l' thl C '"

• Nang do 02 trong khi cap VaG l' thl C l'



kLa phu thuoc
• Thong so v~n hanh

o RPM ~ pha va bot khi, anh huong a
o Toc do Sl)C khl ~anh huong a
o to va P

• Thong so hlnh hoc thiet b]:
o HID ~ thai gian luu cua bot khi
o Tam chan, canh khuav ~ che do chav cua chat long
o Ong phan phoi khf ~ kich thiroc bot khi

2.3 Cac yeu to anh hU'Crng

kLa phu thuoc

• D~c tfnh pha long

o DOnhot 11~ giarn kL' bot khf l6'n

o Hlnh thai, kich thiroc VSV~ 11

o Chat pha bot, t90 bot

o Che do chav: chav tang, chav qua do, chav roi



2.3 VI du ve anh hU'Ctngcua cac yeu to den kLa tit cac nghlen cuu
da cong bo

10'1 lr==================;-----~
• G,atC'a·OcllOa and Gomez (2001 I
• Yagl and Yoshida (1975)

- Prediction uSing Ostwald
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X: nang a9 sinh khoi (giL)
Q02: toe a9 tie u thu Oxy (mollg sinh khoi*h)

OUR = X * Q02

-+ Oxy la yeu to kim ham sinh tnrong

OUR = OTR

X * Q02 = kLa * (C* - CL)

X * /1g = kLa * (C* - CL)»:dX 2

- = Yx/ * kLa * (C* - CL)dt O2



OUR == X * Q02 X:nang 09 sinh khoi (q/t.)
Q02: toe a9 tieu thu Oxy (mol/t; sinh khoi*h)

-+ OTR > OUR

de
dt == OT R - 0UR (- toe dr tfch Jily Oxy trong pha long)

OUR = 0 -+ !~=kLU· (C'-C)
a. Phuong phap oxl hoa Sodium sulfite Cooper et al.,1944

Na2S03 + 1Iz 02 ~ Na2S04
PU'xuc tac b&i kim 10G)inang [Cu'", Co++)

Lay m~u theo thai gian, cho phan ungv6'i Iodine du va

chuan do v6'i Na2S203 -+ do th] VNa2so3 = f(t)

CL=O ~ OTR = KLaC*

- dC~t03 =2ktac'



dC . (lit )OUR=O~ dt=kLQ·.C-C;

a. PhU'O'ngphap oxi h6a Sodium sulfite Cooper et al.,1944

• Ly thuvet don gian

• Tien hanh can nhleu thao tac, thai gian dai

• Do chinh xac khcng cao

de ( )OUR=O~ dt=kLa. C*-C

b. Phiro'ng phap hap thu CO2 Danckwerts and Gillham (1966)

Hap thu CO2 trong rnoi tnrong kiern, k.a dircc tinh toan qua

do dac bien thien nang do CO2 trong dung dich

HC03- CO2-OH- =0

Tl! dQc them



de ,
OUR == 0 -+ dt =ktU ,.(C*- c)

c. Phuong phap duoi khl
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time

• Dung N2 duoi O2

khoi phalong
• Thong khf va

khuay tron
• flo DO
• Tfnh OTR dira vao

duong bieu dien
C = f(t)

------------------------------------------------~I

OUR == 0 -+ d,C =k[a· (,.,.c*-c).,dt
c. Phuong phap duoi khi

dCLidt kLa(C*-CJ

In(C*-CJ= - kLa*t
• PP xac dinh nhanh qon
• Chfnh xac cao han
• Chi dung cho the'tfch nho
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kla . (c*- CL) = OUR

a. Phan tich dong khf vao, ra
offgas

Air

17.30 VOI%02
03.55 vol% C02
78.70 vol% N2
balance inert

+condenser

20.70 vol% 02
0.033 vol% C02
77.90 vol% N2

balance H20 and inert

+air sparger

kr.a· (c* -CL) = OUR

a. Phantich dong khi vao, ra

• Tfnh toan OUR dua tren hrong 021 CO2 trong
dong khf vao va khf ra
Do chfnh xac cao
Yeu cau trang thiet b]

•
•



b. Phuong phap can bang Oxy
• Dung cap khf -+

DO giarn
• T9i thai diem

ngung cap khi:
dC/dt= - OUR

• Cap khl 19i, DO tang

de = kLa * (C* - CL) - au
dt

C··7.3mg/L t
c"f'DO

ng/L

Time (min)

b. Phuo'ng phap can bang Oxy

• Xac dinh trong dieu kien thirc te thung len men
• Xac dinh tai cac giai doan khac nhau trong qua trlnh len

men
• Yeu cau dlen Cl/C Oxy dO nhav cao
• Kh6 tien hanh khi OUR cao
• Kh6ng dung cho thiet b] cao tren 1m
• Kh6ng dung cho chat long c6 dO nhot qua cao



Xet tnro'ng ho'p thiet b] phan Lrng sinh hoc co canh khuay
(stirred tank bioreactors)

Table 3
DImensionless correlations for prediction of kla in Newtonian fluids in stirred tanks

Xet tnrong ho'p thlet b] phan Lrng sinh hoc co canh khuay
(stirred tank bioreactors)

Table 4
Dimensionlesscorrelations for prediction of kla in non-Newtonian fluids in stirred
tanks



Xet tnrong ho'p thiet b] phan ling sinh hoc c6 canh khuay
(stirred tank bioreactors)

Thong so hlnh hoc
cua thiet b] va
canh khuav Nang hrong tieu hao

tren 1dan vi the tich
P =p.N3.DS.Np DQ nhot cua

dich

Cac nghien CLrU thirc nghiern cho thay
0·,,3··,<u<0·,,·7·····0' ·4····<b·'<·l·,· -'0"4'" <'c<-0,'7".--- -_,' ',_- ',. -" - ' • ...;.. -_ ~, - '. :_~':_ . <11,::.

Chung Azotobacter duoc nuoi trong thung len
men 15 m3 de san xuat Alginate. Cho biet
KLa=0.18 S-l; Nang do oxi bao hoa trong dich
len men =8.10-3 g L-1. q02=12.5 mmol s' h'.
1.Tfnh nang do sinh khoi max trong thung len
men.

2.Cho dong sunfat VaGdich len men lam giarn
Q02 xucng 3 mmol s' h'. Tfnh sinh khci max
trong truong hop nay



Thi nghiem duo'c thuc hien
tai pha sinh tnrong log VSV:
qua trlnh cap oxi b] dung 19i
va nang do DOT giam den
43.5%. Khi do qua trlnh
thong khf 19i tiep tuc va qua
trlnh tang DOT dl1Q'C ghi lC;=li
thea thai gian. Dira tren so
lieu bang hay tinh KLo cua
thung len men



TRlfONG DAI HOC BAcH KHOA HA NOI
KHOANI~N : CNSH va CNTP

- , - - ? - ICONG HOA XAHOI CHUNGHIA VIET lAM. . .
DQc l~p - Tl}' do - H~nh phuc

Ha N(3i, ngay30 thdng 03nam 20

NHAN XET eVA cAN BO HUONG DAN TAp SU. _. . .,

II Thong tin can hi}huong dan t~p su:

HQva ten: Hoang Dinh Hoa

HQcham/Hoc vi.Giao su, tien SI

B9 mon/Trung Him: Cong nghe sinh hoc

III Thong tin ghlng vien t~p sl!:

HQva ten: Nguyen Truong Giang

HQcham/Hoc vi: TiSn SI

111/Nh~n xet:(Cong vi~c dU'gc phan cdng, mITC di} hoan thanh, han ch~ kh~c
ph1}c)
1. Cong tac chuyen mon:

+ Co y thirc t6t, dong co t6t vS y thirc nang cao trinh 09 chuyen mono

+ Dil n~m vtrng n9i dung 2 hoc phan duoc phan cong se giang day: T6i Uti hoa

qua trinh va t6 clnrc san xu~t (BF5011), Co sa lap dtr an va thiet kS nha may ,

(BF5020).

+Dil true tiep giang day hoc phan Sinh thai hQCmoi tnrong (BF3114). Kha nang

dirng lop t6t.

2. Cong tac nghien ciru khoa hoc:
~.

Chua tnrc tiSp tham gia nghien ciru khoa hoc, nhung oil:

+ Tim hiSu tinh hinh nghien cUu khoa hQc cua truOng, vi~n.

+ N~m b~t oUQ'ccac huong nghien CllUva thvc tr<ilngnghien CUuvS cong ngh~

sinh hQctrong ca nu6c.

+ Dil xay dVng oUQ'chuang nghien CUutrong tuang lai g~n vS cong ngh~ sinh

hQc.

1
DBCL.QTl.BM6 Ldn ban himh:Ol Ngay ban himh:29/8/2013
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3. Cac cong tac khac:

+Cong tac doan th@chap hanh t6t.

+Cong tac hanh chinh a don vi thirc hien t6t.

+Y thirc phan d~u viron len ro rang, dung d~n.

IV/ K~t lu~n (-y ki~n o~ ngh] oU'Q'c xet/ khong xet h~t t~p su):
Kinh dS nghi nha tnrong xet hSt t?P SlJ cho TS. Nguyen Truong Giang.

GS. Hoang Dinh Hna PGS. r.e Thanh Ha
VIEN TRUONG

VI~N CN SINHHOC· CN THUCPH

PGS.TS. fffuu/t :&~I
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