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UNG DUNG THIET BIDANG MANG SINH HQC cO PINH TRONG SAN
XUAT AXIT AXETIC BANG PHUONG PHAP LEN MEN

Trinh Vin Diing
Khoa CN Héa hoc & Dau khi, Trudng PH Bach khoa, DHQG TP. HCM

TOM TAT: Bai bdo trinh bay két qud itng dung thiét bi dang mang sinh hoc c6 dinh
dé 1én men axit axetic theo phuong phdp nhanh. Két qua thu duge c6 thé lam co sé dé tinh
todn thiét ké thiét bj lén men dang mang sinh hoc cé dinh dugc diung trong cong nghé lén
men va xit ly nudc thdi bang phwong phdp sinh hoc (dang Biofilm).

1. PAT VAN PE

Axit axétic (Acid Acetic — AA) mdt héa chdt ¢6 gia tri kinh t€ cao, dudc sit dung
nhiéu trong cdc nganh cong nghlep (CN) khdc nhau: CN thuc pham CN ch€ bi€n md cao
su, CN t8ng hdp hitu co ... O nudc ta chi tinh riéng lugng AA cin cho ddng tu mu cao su
cling cin vai trim ngan tin/nim. Nhung lugng AA sit dung trong nudc néi chung va cho
ch& bi€n mi cao su n6i riéng hién nay, hoan toan do nhip khiu, nén tiéu 6n mot lugng
ngoai t& ddang k€. P6 1a do chua c6 mdt cd sd nao sdn xuat dugc loai axit nay, ¢ ching
ciing chi 1a ch€ bién, tinh ché ma théi (trlr phdn AA dugc dan gian ty sin xuit véi tén goi
“Giédm thanh” trong cdc binh, hil ...)

Sén xudt AA bing phuong phdp (PP) 1én men nhanh (phuong phap Pic) ¢6 wu thé
hon cdc phuong phép khdc (PP héa gd, PP t8ng hgp héa hoc, PP 1én men ...) "> (hé hién
d chd: nguyén liéu dang cho phuong phdp nay sin c6 tir sdn phim ndng nghiép, lai ré tién
& nudc ta; vat lidu d€ ché tao thi€t bi c6 thé thay thé biing vit liéu trong nudc; yéu ciu vé
ky thudt trong nudc cé thé ddp dng dudc; ddy l1a phuong phip c¢6 thé gidm thi€u & nhidm
mdi trudng do sdn xudt gy ra. Khong nhitng th€ sin pham clia n6 c6 thé st dung truc ti€p
cho CN thuc phdm ddm bdo vé sinh an toan thuc phim.

D€ 1én men AA theo phudng phdp nhanh ngudi ta cho dich chifa rugu va cdc chat
dinh dudng khdc, di qua mot thi€t bj 1én men thing ding trong dd diy vit liéu dém c6
mang vi khudn dim bdm c& dinh. Tuy nhién, nhiéu théng s8 vé& thi€t bi nay chua dugc
nghién citu day di. D€ ng dung né trong sin xui't cin tim hiéu rd cd ché, xdc dinh 4nh
hudng cdc thdng s6 cong nghé, dic biét cdc thdng s6 vé thily dong luc hoc, v& dong hoc
1én men 1am cd s cho tinh todn thi&t k& va van hanh thi€t bi ! trong sdn xuat. Py ciing
la m6 hinh thi€t bi duge sit dung nhiéu trong x{ 1y nudc thdi bing phuong phip
sinh hoc (Biofilm).

2. THIET BI, NGUYEN LIEU VA PHUGNG PHAP NGHIEN CUU _
2.1 Thié't bj thi nghiém

Thép 1&n men lam bdng thdy tinh hitu cd, ¢c6 dudng kinh 100 mm, chiéu cao

1200 mm. Trong ¢6 1udi d3 dém, dugc chit diy vit liéu bam (dém) gia cOng tir tre, 151 ngd
.. ¢6 dang dém vdng Raschig, véi chiéu cao 1000 mm. Céc théng s6 dic trung cia dém

nhu sau: dém 151 ngd: 25x25x8,5 mm, d6 x8p 0,65 m>/m’>, bé mit riéng 160 m*/m?; dém tre
c6: 11,9x12,2x3,6 mm, d6 x6p 0,69 m*/m’, bé mat riéng 240 m*m>; Ngoai ra, con 6 bd
phén phin phdi déu dong chit 18ng va khong khi & hai ddu clia thi€t bi; binh Mariét d€ én
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dinh luu lugng 18ng. Cling véi dung cu do va dung cu phan tich: nhiét k&, luu lugng k€,
pipet, buret ...

2.2 Mbi tru’(‘)’ng l1én men

Chiing vi sinh vat (Acetobacter Aceti) dugc phan lap va nudi cdy biing phuong phép
chdm & phong thi nghiém vi sinh. Chling nay ¢6 mét s6 dic tinh sau: tao chudi dai, vdi i6t

cho mau vang, chiu dugc néng d6 khd cao vé rugu (~11 %), va axit (~6 %), nhiét do 1én
men t81 uu 34 + 35°C.

MBbi trudng 1én men dugc pha ché theo thite don cla phong thi nghiém vi sinh trudng
PHBK, néu trong bing 1.

Bang 1: Thye don pha ché& cho 10 lit dich 1én men

_Tén chat
. s CgHsOH CH}COOH Gluco (NH4)QSO4 KH2P04 MgSO47H20
Thoéng sd ) b ;
Lugng, gram 400 200 3,0 0,5 0,02 0,08
Codng dung Cochat| Axithoa Dinh dugng da lugng

2.3 Phuong phap nghién ciu
a) Tao mang sinh vit

Diing dich dam tuoi ¢6 chita vi khudn Acetobacter Aceti nudi biing phudng phép 1én
men chim pha lodng dén 1,5 - 2,0 % AA, b8 xung dinh dudng (céc nguyén t& da lugng) va
¢d chét -- rugu etylic 4,0 %, chua qua giai doan loc trong va thanh tring Pasteur. Tudi qua
thdp d8 day dém tre (hay 1561 ngd) da thanh trung v6i luu lugng 157 ml/ph. Khoéng khi dudc
thdng khi ty nhién. Ti€p tuc tudn hoan dich theo ch& d6 nay cho dén khi nhiét dd trong va
ngoai thap (nhiét k& dude cim tryc ti€p & tim thdp) c6 chénh 1éch nhau vai do.

Khi thiy nhiét do trong va ngoai thdp chénh nhau tir 3-5 °C, ndng do axit & diu ra
tang cao hon dau vao. B6 1a nhitng ddu hiéu cho thdy vi sinh vat dd bim vao dém dang
sinh trudng, phat tri€n va bit ddu oxy héa rugu thanh ddm. Thap 1én men s&n sing hoat
dong, lic nay da c6 thé€ ti€n hanh thi nghiém 1én men. Thdi gian c&y mang vi sinh vit (d&n
khi bt dau c6 chénh 1&ch nhiét dd) vao khodng 1 ngay dém. Sau 3 ngdy dém cé chénh
1&ch nhiét do6 d&€n 3 + 5 °C.

b) Ti&n hanh thi nghiém lén men gidm

Sau khi dd c¢é mang sinh vt t8t, pha dich 1én men theo thanh phin dinh duBng da
trinh bay nhu trén v6i mdi 14n 15 lit dung dich. S6 liéu thi nghiém duge do véi cdc dai
lugng: luu lugng 186ng Gr(ml/ph), khi Gk (ml/ph) bing luu lugng k& ki€u phao; ndng dd axit
(% khai lugng) tao thanh xdc dinh biing phudng phdp dinh phan, dung NaOH 0,1N vdi chi
thi phenolphtalein Moi 58 liéu thi nghiém dugc do 3 1n va 14y gid tri trung binh dé glam
sai s& ngiu nhién. Thi nghxem dudc ti€n hanh theo ma trin thuc nghiém tryc giao cap 2
riéng phdn, véi hai théng s8 1a G va Gg. K&t qud thu dugc sy dnh hudng ddng thai clia luu

lugng 18ng va khi 1én dd tich lu§ sdn pham "C'g trong bang 2 (C —ndng d5 AA & ddura, C,

0

A

- ndng dd & dau vao, % khdi lugng).
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3. KET QUA VA THAO LUAN

X 1y s6 liéu thuc nghiém thu dugc & béng 2, ta nhan dugc phuong trinh hdi qui ;)
(1), md td su phu thudc giita do tich liy sdn phim y vao sy bién ddi ddng thdi cda luu
lugng 16ng va khi (2).
Bang 2: K&t qua thuc nghiém, ciing véi k&t qua tinh todn vé anh hudng dong thdi cha

Iuu lugng 16ng G va khi G 1én dd tich lily sin phdm C£
0

Bié&n thuc Bi&€n mi héa c
Ne G,L ,GK Xo X1 X2 |x2-23[x2-23] xix% b (Cn],

lit/phut
1020 (2288 + 4 + 1/3 1/3 + 1.0455
2 |0.14 [2288] + - & 1/3 1/3 s 1.0360
3 1020|5721 + 3 _ "1/3 1/3 mn 1.0293
4 lo14]|s512] =+ - N 1/3 1/3 + 1.0517
5 | 020 |143.0] + + 0 13 | -2/3 0 1.0252
6 | 0.14 |143.0] + - 0 173 | -273 0 1.0452
7 | 047 {288 =+ 0 i -2/3 1/3 0 1.0594
g l017 15712 =+ 0 = -2/3 1/3 0 1.0783
9 |0.17 [143.0| + 0 0 a3 1 <23 0 1.0488
10| 0.17 | 143.0| + 0 0 0 0 0 1.0488
11]0.17 {1430 + 0 0 0 0 0 1.0433
12]0.17 [143.0] + 0 0 0 0 0 1.0460
He s6 hdi qui by | 1,0466 |-0,0055 | -0,0031 |-0,0233 | 0,0103 | 0,008 |=J

Cic thi nghiém 1 + 9 ding dé 14p phuong trinh hdi qui, con 10 + 12 dé xdc dinh

. phudng sai tdi sinh d& ki€m tra mifc c6 nghia clia cdc hé s6 phuong trinh héi qui theo chudn
s6 Student. Kiém tra tinh twong hgp clia mé hinh vira nhidn dugc véi mitc ¢6 nghia 5%,
bling chuén s Fisher. K&t qui thu dugc phuong trinh hdi qui (loai hé s6 b,):

~

y = 10466 -0,0055.x, +0,008.5,%, —0,0233{::.2 —§)+o,01oa{x§ —-i-] M
Chuyén vé bié&n thyc s& nhdn dudc:

y(G,,G, )= CQ =0,44244 +8,1744G, —25,889G} +1,399.10°G} - 0,0031G,G, (2)

0

Theo phuong trinh (2) ta thdy: khi luu lugng 16ng tang thi d6 tich lu§ sdn pham di qua
cuc dai; va khi luu lugng khi ting dd tich luj sdn phdm di qua cuc ti€u. D6 1a do ban dau
phin bé mit mang sinh hoc duge thim wdt bdi dich 1én men ting 1&n theo Gy, khi dat cuc
dai thi bé day clia mang 1dng bén ngoai mang vi khuin gidm kh4 16n, s& 1am ting trd luc
khuéch tdn oxy vao trong nén 1am gidm tc dd tao sin phdm. Dong khi thi giy cdn rd
dong 18ng di xudng lam ting bé diy mang 1dng, nhung dé€n gidi han nao d6 s& lam ting
kha ning khuéch tdn oxy do cdc xody nén lam ting khuéch tdn oxy.

Dung phuong phdp tim cuc tri hai dao ham, ta tim dudc cuc tri ham G, ,G, )MM
véi cdc rang budc: 0,14 £ G <0,2 (/ph) va 57,2 < Gk < 228,8 (1/ph).
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K&t qud clia cdc phép lip nhan dugc gid tri (QJ =1,0643 tai: G, = 0,1544 (I/ph);
0/ Max

Gk = 57,999 (I/ph).
K&t qua tinh todn va khdo sdt dnh hudng-ddng thdi cla Gy, va Gk 1én dd tich luy sdn
pham dudgc trinh bay trén hinh 1.
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Hinh 1: Sy phu thudc d6 tich liy sin phﬁm(c—} vao luu lugng 16ng (GL) va khi (Gg)
0

USING THE MICROBIAL FILM EQUIPMENTS IN PRODUCING
ACETIC ACID BY FERMENTATION

Trinh Van Dung
University of Technology, Vietnam National University Ho Chi Minh City.

ABSTRACT: This study introduces the results yielded from microbial film experiment
equipments which is used to produce acetic acid by fast fermentation. They are the basic for

calculating and disigning industrial microbial film equipments used in fermentation and
waste water treatment.

TAILIEU THAM KHAO

[1]. Trinh Van Diing, Nguyén Vin Luc Nghién citu sdn xudt axit axétic bdng phuong
phdp lén men nhanh, Hji nghi KHCN ldn thit 8, Phian ban Céng nghé Héa hoc,
Trudng dai hoc Bach khoa, PHQG TP. HCM 2002, tr. 19

[2]. ®ponos I'. M., [llabypor M. A. ITpouseodcmeo ykcychoii kuchocmur. Usn. "JlecHas
npom.", Mockga 1978 r, 234 c.

[3]. Manbues I1. M. Texnonozuu 6poounsuuix npouseodcmes. Wsm. "Il ITpom.", Mockea
1960, 314 c.

[4]). Atkuncon B. Buoxumuueckue peaxmop. W3n. "Tlan. Tlpom", Mocksa 1979 r, 279 c.

[5]. Shigehisa Iwai, Takane Kitao Wastewater Treatment with Microbial Films.
Technomic Publishing Company Ins., Pennsylvania 1994, 184 p.

Trang 50




