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Tém tat cong viéc tap su

« Dam nhiém phu trach phong thi nghiém chuyén nganh cta bd
mon CNSH

» Hwdng dan thi nghiém cac mon:

+ Cac phuwong phap phan tich trong céng nghé sinh hoc
+ COng nghé axit amin

+ Thi nghiém k¥ thuat sinh hoc x{r ly chat thai

» Tham gia giang day phan thwc hanh AutoCAD mén Co s& lap
du an va thiét ké nha may

~ +Tham gia huéng dan thuc tap tét nghiép
« Hwdng dan d6 an chuyén nganh
* Huéng dan dd an tét nghiép

Tém tat cong viéc tap su

* ChG nhiém dé tai cap truong T2018-PC-12: “Nghién clru
twong tac cla vi khuadn va ndm men phan |ap tir cdc san pham
| Kombucha”.

| * Tham gia nghién cru khoa hoc cung nhém dé tai Nattokinase
tdi t6 hop. D3 tham gia hdi nghi CNSH toan qudc ngay
26/10/2018 v&i 01 bai thuyét trinh va 01 bai full text dang
trong quyén Proceeding clia hdi nghi v&i cung tiéu dé “Panh
gia kha nang tao Nattokinase tai td hop trong Bacillus subtilis
WB80O0ON duwa trén cac hé vector pHT43 va pHT254”

* Tham gia céng tac quan ly 4 1&p sinh vién va cac hoat dong
tap thé khac cta Vién CNSH_CNTP
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Hoc phan: Qué trinh va thiét bi CNSH

Bai 7. Cac qua trinh van chuyén trong thiét bi
phan &rng sinh hoc (bioreactor)
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Noi dung chinh

*Khdi niém chung vé van chuyén
*Cac dinh luat chuyén khai

*Qua trinh van chuyén Oxy

~ *Qua trinh khudy tron

- *Baitap




1. Khai niém & cac dinh luat

P6i twong van chuyén lagi?

@
" Thé nao la van chuyén (Transfer) ?
| Van chuyén trong qua trinh cong nghé sinh hoc

________|Operationunit

|
|
| Nhiét o4 ~G|a nhiét - IAam mat . Bo dang
! ' Lanh dong — ridong
| Thanh trung, tiét trung
Chuyén déng Khudy trén Long
| Lang Ran —Léng
& Ly tdm | Long — Long
| Vatchat @ f’Trlch ly : ‘
| ~ Khuéch tan
i Nhét & VAt chat  Bay hoi, chung cat Long
| Say Rén — Long
| Phan &ng hda, sinh hoc Pa dang

Thé nao la van chuyén (Transfer) ?
Doi twong van chuyén la gi ?
" Van chuyén trong thiét bi phan t&rng sinh hoc

Nhiet  Gianhiét-lar
Lanh déng—ra dc‘mg ;
Thanh tring, tiét trung

Chuyén dong Khudy tron Long
| Lang Ran — Léng
| Ly tdm Long — Long
Vitchdt Trich ly ” T
' Khué&ch tan (Oxy, chat tan)
Nhiét & Vat chat Bay hoi, chung céat Long
Say Ran — Long

Phan t&rng héa, sinh hoc Da dang




m & cac dinh luat

* Dinh ludt Newton cho chét luru (truyén chuyén déng)

u: d6 nhdt dong hoc
I —ug—z. [N m_z]
* Dinh luat khuéch tan Fick (chuyén vat chat)
D,,: hé s6 khuéch tan phan ti
dC,
dx

* Dinh luat Fourier (truyén nhiét)
a: hé sé truyén nhiét
q — d(TpCP) [VV m—?}
dr

[VI=[Dap]=[a]=[LF.[T}!=m’.s" (5.D)

ja = “Da.b '

[mol m=2 s‘l}

1. Khai niém & cac dinh luat

* Dinh ludt Newton cho chéat lwu (truyén chuyén dong)
v: d6 nhdt dong hoc (khuéch tan chuyén déng)

| [VI=[D.p]=[a]=[LF.[T] =nm?.s" (S.1)




2. Qua trinh van chuyén Oxy

| Vai tro cua Oxy

« Co chat quan trong trong qua trinh sinh hoc hiéu khi
=» sinh trudng
=>» trao doi chat

* Hoa tan kém trong méi truong 1ong

=» can cung cap lién tuc
=>» tiéu chi cho qua trinh c8p khi ?
« Qua trinh van chuyén Oxy da duwoc nghién clru tir nhiéu |

| nam trd lai ddy = dinh luét Fick, ly thuyét cia Whitman

2. Qua trinh van chuyén Oxy

G-L L-S
Gas Interface Liquid Interface Cell or solid
1 Phase i Phase l particle
I - o ,
Bubble - i Buk 3 towd Cyiopiasm
" 1 surrounding e isurrounding |
== i bubble cells I
I o \
| b i i |
\ s [ I
T § \ i Slle':: ;)ggen "
I
| 5
o i
o i
5 : : :
ke 1k, Vkg : 1ks | 1/k:
i : i -
Length of transport (Z)

. M& phdng qua trinh chuyén oxy tir cac bot khi dén noi t& bao




2. Qua trinh van chuyén Oxy

{ ja=—Da - dC, J9: dong oxy van chuyén (mol.m2.s?)
| dx ks va k.: hé s8 chuyén khgi trong pha khi, ldng
P, P;: p sudt riéng phan cta khi
]0 =ke - (pg—pi) =kt - (G—Cp) C,, C;: ndng dd oxy trong pha 16ng va tai bé mat

Xét tai TRANG THAI CAN BANG  [[iouia phase

| GaS‘Liquid 'nteﬁace l [:
Gas Phase

0 * X kG = D‘;/‘ ‘;
J°=Ke(pep") =Ku(C'-C:) %
Ap dung dinh luat Henry (p* = H.C*) ¢l
1 1 1
‘ — e
i K; ch k]_ "
Oxy rat i.t tan trong nudc =» Hrat ldn el e,
=> K, coi nhu =k, L ) |
Sy can tré qué trinh chuyén Oxy ndm tai "y P |
ha l6n Whitman, 1923
P Yoo et oy 1

| jo= =D - dC, J9: dong oxy van chuyén (mol.m2.s1)
| dx kg va k.: hé s6 chuyén khdi trong pha khi, 1ong |
Ps P;: Ap sudt riéng phan cda khi

]0 =k - (pc—pi) =k - (G-C) C,, C;: ndng dé oxy trong pha Idng va tai bé mat

Xét tai TRANG THAI CAN BANG | Gas-Liquid interface |

Liquid Phase

0 * * kg = D'/
J°=Ks(pep”) =Ki(C-Cr) of
G
€, cif(c,
Ng,: lvgng Oxy van chuyén /1Vol(= OTR) P S % ’

|
" a: dién tich bé mat pha léng-khi (m2.m-3 ) (Whitman, 1923
| at p g-khi ( ) Vo= Y. ‘ +%’ )




2. Qua trinh van chuyén Oxy

Phan tich thir nguyén

mol mol
= — X — X = —
h m3 L L.h OTR

a: dién tich bé mat ldng-khi (m2.m3) (Interfacial area)

K, a (h'}): Hé s8 chuyén oxy theo thé tich (Volumetric oxygen transfer coefficient)
C* - C_(mol.L'2): chénh léch ndng dd oxy = ddng luc cla qua trinh chuyén khéi
(driving force)

|
“ s d s
K, (m.h'): Hé so chuyén khoi (Transfer coefficient)

= Quy tac chung clia cc qud trinh vin chuyén

OTR = kLa * (C* - CL) = f(kLa, C)

C phu thubc:

to P thi C 4 ((vi du dun nudc séi)

P thiC 4 (vidumd chai bia)

Chat tan khac P thiC

Nong d6 O, trong khi cdp vao 4" thi C P |




2. Qua trinh van chuyén Oxy

OTR — kLa * (C* - CL) - f(kLa, C)
k,a phu thudc
* Théng s6 vdn hanh
o RPM =>» pha v& bot khi, anh hudng a
o Toc d6 suc khi =»anh hudng a

o t°®vaP
* Théng s6 hinh hoc thiét bi:
o H/D =» thoi gian lwu cua bot khi
o Tam chan, cdnh khudy =» ch& d6 chay cla chat léng
o Ong phan phai khi = kich thudrc bot khi

2. Qua trinh van chuyén Oxy

2.3 Cac yéu td anh hudng
OTR = kLa * (C* — CL) = f(kLa, C)

k,a phu thudc

| * Dac tinh pha léng

| o D5 nhét i > gidm k,, bot khi 1n
| o Hinh thai, kich thudc VSV = u

| o Chat pha bot, tao bot

o Ché d6 chay: chdy tang, chay qué do, chay rdi




2. Qua trinh van chuyén Oxy

2.3 Vi du vé anh hwéng cla cac yéu té dén k,a tir cac nghién ciru
da cong bo

10" 5
@ Garcia-Ochoa and Gomez (2001) 100 -
] € Yagiand Yoshida (1975} Syst:
J Pradiction using Ostwald ..' 5
j = = +Pradiction using Casson Xanthan solutions e .."'."_,—.-' Candldﬁ
n,=2710" Pa's >
10 =G =
—_ je==- Xanthan solutions ©
" ] / 1,72710” Pa's 2 50 - <o
‘3’ E .-~ -& ‘._. ' = ,Qo
~ le---®"~ o \0
3. : P
10 ~ \o_,,u-o\ Aspergillus ||
] . o ‘.
4 PANa solutions \\ |
1 §,=4910" Pas 0 d i i
4 & 2
0 10 20 30
o |
bl ' % Biomass concentration (kg m-3)

V,-10° (m/s)

3. Quan hé OTR & OUR

OTR = kya* (C*—Cy)

OUR = X x dé X: néng dé sinh khéi (g/L)
2 qo,: téc dé tié u thy Oxy (mol/g sinh khéi*h)

=>» Oxy la yéu t6 kim ham sinh trudng

OUR = OTR
X*qp, = kpax(C*—Cp)




3. Quan hé OTR < OUR

OTR =k;ax (C*— Cp)

" OUR = X « o X: ndng dé sinh khéi (g/L)
| - qo,: toc df tiéu thu Oxy (mol/g sinh khéi*h)

= OTR > OUR
dC ’
E = OTR — OUR (= toc dj tich Ity Oxy trong pha Iéng)
ac
d_t= kLa* (C* = CL) -OUR

| OUR =0 z—f=kLa-(C*-C)

§ a. Phwong phap oxi héa Sodium sulfite Cooper et al.,1944
1

PU’ xuc tac bai kim loai ndng (Cu**, Co**)

Ldy mau theo thdi gian, cho phan (ng véi lodine du va

chudn d6 vdi Na,S,0; = dd thi V.05 = f(t)
C,=0 - OTR= K,aC*

‘ _dCN32503 - *

; T = 2/(1_(1C




4. Xac dinh hé so k,a

OUR=0> 4 =ka-(C-C)
a. Phurong phap oxi héa Sodium sulfite Cooper et al.,1944

* Ly thuyét don gian
 Tién hanh can nhiéu thao tac, thoi gian dai

* DO chinh xac khéng cao

b. Phwong phap hap thu CO, Danckwerts and Gillham (1966)

H&p thu CO, trong moi trwong kiém, k a dwoc tinh toan qua
do dac bién thién néng do CO, trong dung dich

HCO;-CO,-OH =0

HCO; +H™ -C0O,-H,0=0

1dCco, *
-t alag. € .
35—t~ Kka-C k- Ceo, Ty doc thém




4. Xac dinh hé so k,a

OUR=0=> %g =ka - (c*- c)

c. Phwong phap dudi khi

| CLO j‘,. B e Dung Nz duai 02

| N, % khdi pha long

| B AR * Thong khi va

\ ” e

- "y khuay tron

‘ 02 ‘*..‘.. f-‘ ° -DO DO |

| » Tinh OTR dya vao |

| DESORPTION \ / ABSORPTION dudng bidu dién

! , ‘

C=f |

ln(gﬁ‘-'—)=k,,a‘l ln(!-gff]z-k{wl (t) |
1 C

; time

4. Xac dinh hé so k,a

dc .
OUR=0"> - =ka- (c —-c)
c. Phwong phap dudi khi

dC,/dt=k,a(C*C,)

In(C*C,)=-k;a*t
| * PP xdc dinh nhanh gon
* Chinh xac cao hon
 Chidung cho thé tich nhé




4. Xac dinh hé so k,a

kea - (c*—q) =0UR

a. Phan tich dong khi vao, ra

offgas

<+-Ccondenser

20.70 vol%6 O2

0.033 vol%% CO»
77.90 vol9% N2
balance H20 and inert

«-air sparger

4. Xac dinh hé so k,a

kia - (c*— CL) =OUR

a. Phan tich dong khi vao, ra

dong khi vao va khi ra
Do chinh xac cao
Yéu cau trang thiét bj

17.30 vol3%6 02
03.55 vol%% CO-
78.70 vol%% N2
balance inert

Tinh toan OUR duva trén luvgng O,, CO, trong




o
(@}
T

i 2.0

« Durng cap khi =
C*=73mg/L % DO giam

* Tai thoi diém
ngung cap khi:
dC,/dt= - OUR

« Cap khi lai, DO tang |

=kiax(C*—Cp) - OUAL

C*-CL
0UR=qozX l

IO+ dt
|
\ L
<
; 0 i 1 2 L " 1 L | N 1 N 1 "
| -4 {0 4 8 12 16 20
Aerator  Aerator
| Off On
Time (min)

4. Xac dinh hé so6 k,a

b. Phwong phap can bang Oxy

Xac dinh trong diéu kién thyc té thung |én men

Xac dinh tai cac giai doan khac nhau trong qua trinh Ién
men

Yéu cau dién cuc Oxy do nhay cao

Kho tién hanh khi OUR cao

Khéng dung cho thiét bi cao trén 1m

Khong dung cho chat long cé do nhét qua cao




5. Phuong trinh thuc nghiém de

. Xét trwdrng ho'p thiét bi phan rng sinh hoc ¢é canh khuay
. (stirred tank bioreactors)

Table 3
Dimensionless correlations for prediction of kia in Newtonian fluids in stirred tanks

Authors Dimensionless equation
Perez and Sandali (1974) ,q o 111 05 [ 045 7;,\0%
Fea260 @) @0

Yagi and Yoshida (1975) k4T ~0.06- (m)"?(m) ,_v,)ﬂﬁ (Nzr)om_ (%T)oa#

ey o o
1 Nishikawa et al. (1981) kb _ 0 368 (M)"33.(p_¢‘;7)°'5, (% -
: (%)0367'(%)0‘167 (1}025 (;%TT)CWS
Costa et al. (1982) ke’ L8 38. (M)m (Wgn 01)1/3'(’¥)0'43
| [1 +1.5:107. ( ’)] . (%)'0‘4,(115)
Albal et al. (1983) e . 1.41.10°. ({_)5;) (Eﬁ)aﬁ’(agﬁ) o

5. Phuong trinh thuc nghiém k,a

f
|
|
x
\
r
| , ,
~ Xét truong hop thiét bj phan &rng sinh hoc c6 canh khuay
 (stirred tank bioreactors)
I Table 4
1 Dimensionless correlations for prediction of kia in non-Newtonian fluids in stirred
‘ tanks
” Authors Dimensionless Equation
| Yagi and Yoshida (1975) &ﬁ-r_z =02.06- (%.z)r.g (—0%)019 (,ff)l) ' (%}__)0.32
(49" 1 20002
Nishikawa et al. (1981) Lo’ 0,115 - (lrz )'”5 (,%)0‘5 e )0'5 (?7;’)0'37
(%_f)eﬂ'(?)z‘(ﬁ%’_}) [1*2(”\,)05}-067
| +0.112. (rifla) - () - (SS85) (59"
‘ e N [ 01s(an)*®]”
| <1k<cv>“1) jemnie)
Hacker et al. (1981) =005 - (gL )"59( )“
| Garcia-Ochoa and Gomez ha” .6.86. (T 20 [\ 20 roen
e o kg
002 ()" (1) ™ (45
L - . -




5. Phuwong trinh thuc nghiém k,a

Xét trwdrng hop thiét bi phan ng sinh hoc ¢6 canh khuiy
(stirred tank bioreactors)

kra=C-V{- P/V

Théng s6 hinh hoc
cla thiét bi va
canh khuay

/

Téc d6 suc khi

Nang lu'o'ng tiéu hao
trén 1 don vi thé tich

Cac nghién ctru thuyc nghiém cho thay

0.3<a<0.7; 0.4<b<1;

P =p.N3.D5. N, Do nhét cla
dich
-0.4<c=<-0.7.

Chung Azotobacter dwgc nudi trong thung Ién
men 15 m3 dé san xudt Alginate. Cho biét
K,0=0.18 s'; Nong do oxi bdo hoa trong dich
lén men =8.103g L. g,,=12.5 mmol gt h'l,

1.Tinh néng do sinh khéi max trong thung 1én

Imern.

2.Cho dong sunfat vao dich 1én men lam giam
do, Xuong 3 mmol g h. Tinh sinh kh&i max

trong trvong hop nay




6. Bai tap

Thi nghiém dugc thyc hién
tai pha sinh trudng log VSV:
qua trinh cap oxi bi dirng lai
va nong do DOT gidm dén
43.5%. Khi doé qua trinh
thong khi lai tiép tuc va qua
trinh tang DOT duwoc ghi lai
theo thoi gian. Dwa trén s6
liéu bang hdy tinh K,a cua
thung |én men

10
20

TR

40

e |

535
67.5
705

7.0

100

735

R




TRUONG DAI HOC BACH KHOA HA NQI CONG HOA XA HOI CHU NGHIA VIET N

KHOA/VIEN : CNSH va CNTP Poc lap — Tw do — Hanh phuc

Ha Noi, ngay 30 thdang 03nam 20

NHAN XET CUA CAN BQ HUONG DAN TAP SU

I/ Thong tin can by hwdng dan tap su:

Ho va tén: Hoang Dinh Hoa

Hoc ham/Hoc vi:Giéo su, tién si

B6 mén/Trung tdm: Cong nghé sinh hoc

II/ Thong tin gidng vién tap su:

Ho va tén: Nguyén Truong Giang

Hoc ham/Hoc vi: Tién si

IT/ Nhin xét:(Cong viée dwgce phin cdng, mire d9 hoan thanh, han ché khic
phuc)

1. Céng tac chuyén mon:

+ Cé y thuc tdt, dong co tdt vé y thirc ndng cao trinh d6 chuyén mon.

+ D3 nim ving nodi dung 2 hoc phan duoc phan cong s& giang day: Téi wu hoa
qué trinh va t6 chic san xuét (BF5011), Co sé 1ap du 4n va thiét ké nha may
(BF5020).

+ D3 truc tiép giang day hoc phén Sinh thai hoc mdi trudng (BF3114). Khé nang
dimg 16p t6t.

2. Cong tac nghién curu khoa hoc:

~

Chua truc tiép tham gia nghién ctru khoa hoc, nhung da:

+ Tim hiéu tinh hinh nghién ctru khoa hoc ctia trudng, vién.

+ N&m bét dugc cac hudng nghién clru va thuc trang nghién ciru vé cong nghé
sinh hoc trong c& nudc.

+ D3 xiy dung dugc hudng nghién ciru trong tuong lai gan vé cong nghé sinh

hoc.

DBCL.OTI.BM6  Ldn ban hanh:01  Ngay ban hanh:29/8/2013
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3. Céc cong tac khac:

+ Cong tac doan thé chip hanh tét.

+ Cong tac hanh chinh & don vi thuc hién t6t.
+Y thic phan d4u vuon 1én rd rang, ding dan.

IV/ Két ludn (¥ kién dé nghi dwgc xét/ khong xét hét tap su):
Kinh d& nghi nha truong xét hét tap su cho TS. Nguyén Trudong Giang.

CAN BQ HUONG DAN TAPSU  LANHPAO BO MON  LANH PAO KHOA/VIEN

GS. Hoang Pinh Hoa PGS. Lé Thanh Ha VIEN TRUBNG ﬁb

VIEN CN SINH HCC - CN THYUC PH

PGS.TS. Cuan % J5

DBCL.QTI.BM6  Ldn ban hanh:01 Ngay ban hanh:29/8/2013




