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TOM TAT: Nghién ciiu nay khdo sdt kha ning tién cé ddc dung dich syrup ghicose béng
ky thudt loc nano vén hanh theo mé hinh single-pass. Céc théng s6 ky thudt thich hop cho qud
trinh phdn rzeng bang membrane NFT — 50 (Alfa Laval) nhu sau: nong do chat khé cua syrup:
16%, pH: 4, ap suat 40 bar, quda trinh dwgc thuc hién ¢ nhiét do phong. Khi do, do phan riéng
cuia glucose dat gan 90%.

1.G10I THIEU

Tur nhiing thdp nién 70 cua thé ky trudc, k§ thuat phan riéng bing membrane di bét dau
duoc tng dung réng rii trong cong ngh¢ thuc phim, dic biét trong cong nghé che bién sita.
Piém dic biét ciia k¥ thuét phén riéng béng membrane 1a co kha nang tach cac cau tir c6 kich
thudc vo cung nho trong huyén phi hodc tach cac cAu tir hoa tan c¢6 phan tr lugng khac nhau
trong dung méi. Ung dung kha nang do, nguo1 ta c6 thé str dung membrane dé co dac céc chu tir
hoa tan trong dung moi, dac biét 1a cac cdu tir dé bj bién doi dudi tac dung nhiét. So véi phuong
phap co dic truyén thong (str dung nhiét dé bbc hoi dung mdi), qua trinh c6 dic bang membrane
han ché sy giam chat luong ciia san phdm do qué trinh dién ra & nhiét do thip, st dung it ning
luong, van hanh don gian, chi phi lao dong va chi ph1 van hanh thap [2, 6, 9]. Tuy nhién, ky
thut phén riéng bing membrane ¢6 mdt s6 han ché: gia thanh thiét bj cao, nong d6 chit kho tdi
da ctua dung dich syrup sau khi ¢6 déc thuong khong vuot qua 30% (w/w) va hién tuong fouling
[2, 6]. Bé thu dugc syrup co ndng d6 chat khé cao (trén 30%), ngudi ta thuong két hop cé hai
phuong phap: sir dung membrane (cd dic so bd) va nhiét (co dic dé dat ndng do chit kho nhu

mong muon) [2].
Co ché cia qua trinh phan riéng bang membrane 14 dudi tac dong cia cic yéu tb nhu ap luc,

dién truong thi cac ciu tir ¢6 duong kinh nho hon dudng kinh mao quan ciia membrane s€ di qua
membrane va duoc goi la dong permeate, con cac cau tir khong di quan membrane duoc goi la
dong retentate 2, 6, 9].

Trong qua trinh phén riéng bang membrane, cac yéu t6 anh huéng kha nang phén riéng la
thanh phén va tinh chét ctia nguyén lidu, céu tric va tinh chét ciia membrane, cac thong s6 vén
hanh va m6 hinh thye hién [2, 9].

Tinh chét ctia nguyén liéu anh hudng rat 16n dén kha ning phan riéng. Nguoi ta quan tam
dén céc tinh chat nhu ty trong, do nhét, thanh phin hoé hoc, tinh wa nudce hay ki nuéc va kich
thudc cla cac cAu tir cd trong nguyén liéu [2, 9]

Dua vao kich thudc clia mao quéan, ngudi ta chia membrane thanh 4 nhém theo dudng kinh
giam dan nhu sau: vi loc (mlcroﬁltratlon MF), siéu loc (ultrafiltration: UF), loc nano
(nanofiltration: NF) va thidm thiu nguoc (reverse osmosis: RO) Ky thuat MF thudng dugc ting
dung dé loai bd vi sinh vat, k§ thuat UF dung dé tach cac cdu tur cé khdi hrong phan tu trong
khoang tir 1.000 Da dén trén 100.000 Da, k¥ thuit NF ding dé tach cac cAu tir co khdi lugng
phan tir khoang 100 Da dén 1.000 Da (cac mudi da héa tri, glucose,...), con ky thudt RO thi
dung dé tach cac mudi don hoa trj [2, 6].
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K§ thuit ¢ dic c6 str dung membrane hién nay dang dugc tmg dung rong rai trong céc qua
trinh ¢6 dac dich nude qua, enzyme, proteine tring, dich ca phé, céc dung dich chit mau va mui
ty nhién, syrup... [2].

Trong nghién clru nay, ching toi tién hanh khao sat anh huéng clia mot s6 thong sb k¥ thuat
dén qua trinh phén riéng cic ciu tir trong dich syrup glucose nhiam muc dich dénh gia kha ning
ing dung k¥ thudt membrane dé tién co dac dich syrup. Dung dich syrup glucose duoc thu nhin
tir tinh bot sin bing phuong phap thity phéan, sir dung ché pham amylase.
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Hinh 1. So b hé thong membrane Labstak M20.d

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
Tinh bdt sén, Che pham alpha amylase Termamyl 120L va glucoamylase AMG 300L do
hang Novo cung cip, Glucose, hoa chat phén tich do Trung Qudc san xuAt.

2.2. Phwong phap nghién ciru

Quy trinh cong nghé sin xuiit syrup glucose tiv tinh bt

Tinh bt sin = Tron véi nuéc > Chinh pH hén hop vé pH 6.0> B sung ché pham enzym
Termamyl 120L - Gia nhiét den 95-100°C va giit nhiét trong 1gio > Lam ngudi ve 58-60°C >
Chinh pH hén hop vé 4.5> Bb sung ché pham enzym AMG 300L-> Giit hén hop & 58-60°C
trong 24h - Gia nhiét 1én 75- 80°C = Khir mau bang than hoat tinh = Loc tach than - Cd dic
- Syrup glucose cé ndng do chét kho 60%(w/w).

Qua trinh ¢ diic: qua trinh ¢d ddc dich syrup dugc ching t0i tién hanh nhu sau: dich syrup
sau khi thity phan cé noéng do chit kho trung binh la 16% duoc ¢b dic so bd bang ki thuat
membrane. Sau d9, dich syrup dugc ¢6 dic bing nhiét & didu kién chan khong dé c6 duogc dung
dich syrup thanh phdm cé nong d6 chét kho khoang 60%. Muc tiéu ctia nghién ctru nay la nhim
khao sat kha niang phéin riéng cia membrane (NF) dbi véi cac chit co trong dich syrup sau qua
trinh khir mau va loc tach than. Qua trinh ¢6 ddc bang membrane dwgc thuc hién nhu sau: dich
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syrup dugc bom qua thiét bj membrane dang khung ban Labstak M20 (Hang Alfa Laval, Dan
Mach) véi mang loc NF (loai mang: NFT — 50 do Alfa Laval san xuit) theo md hinh single —
pass (hinh 1). Membrane NFT — 50 dugc san xudt bing polyester, c6 kha ning loai 99% Mg,S0,
(xac dinh ¢ diéu kién 2.000ppm Mg2S0,, 25°C, 15bar). Trong qua trinh ¢6 dic, chung t6i tién
hanh khdo sat anh hlrong clia cac yeu t6 céng nghé dén kha ning phén riéng cia mang
membrane NF ddi véi glucose — 14 c4c ciu tir ¢6 trong dich thily phén.

2.3. Cac phwong phip phén tich

Xac dinh nfing d6 chit khé cia dung dich bang phuong phép cin sau khi siy miu dén khéi
luong khong doi.

Xac dinh luu lugng dong retentate va permeate bang phuong phéap do thé tich cua dong trong
mot khoang thoi gian.

Xac dinh ham lugng duong khir theo phwong phap quang phd so mau, sir dung thudc thir
3,5- dinitrosalisilic acid [4].

P§ phén riéng R (rejection) cia membrane (tinh theo glucose) duoc xac dinh nhu sau:

R=1-C,/C

Trong dé: C, 1a ndng @ glucose dong permeate (g/1), C; 1a ndng d6 glucose dong retentate

(g [6].

3. KET QUA THUC NGHIEM
3.1 Khdo sat anh hudng ciia ap suit dén kha néng phén riéng ciia mang membrane
Chiing t6i tién hanh khao sat anh hudng cia ap suat dén kha nang phan riéng cia mang NF
d6i véi syrup glucose co nong do chat khd 1a 4%(w/w) & didu kién nhiét do thuong, pH cua

syrup glucose la 7. Két qua thu dugc trén hinh 2 va hinh 3 cho ching ta thdy rang khi tang ap
suét thi lwu lugng ciia dong permeate ting theo.
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Trong k¥ thuit phan riéng bang membrane, d§ chénh 1éch ap sudt giita hai bén membrane 1a
déng luc cla qua trinh. Theo phuong trinh Darcy:
yARE 2

u R

Trong d6, j 13 luu lugng dong permeate, P la d6 chénh léch ap sudt giita hai bén bé mit
membrane, » la d§ nhét clia dong permeate va R 1a tr& luc téng d6i v6i dong permeate. Trd luc
tobng d6i véi dong permeate bao gom ¢6 tré lyc chia membrane (ddc trung cho tung loai
membrane), trd luc hip thu (thudng rat nho so véi trd luc tong), tré luc do gradient nong do va
tré lyc do hién twong fouling [5].

Nhu vy, két qua thu duge hoan toan phit hop véi phucmg trinh Darcy. Khi ting ap suét clia
qua trinh phén riéng bang membrane 13 ting do chénh ap gitra hai bén mang, do doé lam tang
déng luc clia qua trinh, dan dén lam tang lugng cua dong permeate [5, 6, 9].

Chung t61 ciing nhan thay rang, khi ting 4p sudt tir 10bar 1én 40bar, thi luu luong cia dong
permeate tang 1én gan 4 lan Tuy nhién, khi tang ap sudt tir 40bar lén 50bar thi luu luong dong
permeate tang dot bién. Piéu nay ching to rang tinh chét co ly clia mang bi bién ddi va trd luc
ctia mang bi giam di; do d6, cau tir dé di qua mang hon [6].

Xét dén d6 phan riéng, ching ta nhin théy ring khi ap suat lam viéc khéng lon hon 40bar thi
d phén riéng tdng theo sy tang ap sudt. D6 phan riéng c6 thé dat 90% & ap suét 40 bar (hinh 3).
Do 1a do khi tang ap sudt s& lam tang dong luc cla qua trinh khuech tan cha cac ciu tir qua
membrane, khi d6 cAu t&r nuée dé di qua membrane hon so véi cac chu tir khac trong dich syrup
(do kich thuge phn tir nho hon). Do d6, d6 phan riéng s& tang khi ting 4p suat. Tuy nhién, ching
ta nhén thiy rang, khi 4p sudt vuot qui 40 bar, d6 phan riéng bi giam di dang ké. Piéu nay chimg
to rang khi ap sudt vugt qua 40 bar thi cAu trac membrane cé thé bi thay d6i va anh huong dén
kha nang phan riéng [6, 7].

Qua két qua trén, chung t6i thay ring ap suat 40bar la thich hop cho qua trinh phén riéng ctia
céc cau tir trong dich syrup. Do d6, ching t61 chon ap sudt nay dé thuc hién cac thi nghiém tiép
theo.

j =

3.2 Khao sat anh hwéng cia ndng do dong nhap liéu dén kha niing phin riéng ciia
membrane

Thi nghiém nay dugc tién hanh & didu kién nhiét d phong, véi ap suat clia qué trinh 1a
40bar, pH cia syrup glucose 1a 7.

Khi ting nong do dong nhap liéu, tbc d6 dong permeate giam rat nhanh (hinh 4). Diéu nay 1a
do khi tang nong d6 chét kho cia dong nhép liéu, dan den sy tang ap suét thdm théu, do do, lam
giam déng luc cia qua trmh [2]. Dong thi, khi ting ndng do chét khé cua syrup co thé 1am xudt
hién hién tuong tap trung nong d6 bé mit membrane nén lam ting trd luc dbi voi dong permeate
[3, 7]. Ngoai ra, khi ting nong d6 chét kho cta dong nhap liéu, kha nang khuéch tan cia cac ciu
tir di vao mao quan va gy tic nghén s& ting 1én, lam tang thém trd luc clia dong permeate, nén
luu luong d(‘)ng permeate giam mot cach dang ké

Khi tang nong d6 dong nhép liéu, d§ phan rleng s€ giam dan (hinh 5), vi khi tang nong do,
mat d6 cac cAu tir trén bé mit s& tang 1én, lam ting x4c suit cac cAu tir di qua mang. Khi nong df
chét kho ciia syrup vugt qua 16%w/w, d6 phén riéng giam di dang ké do cac ciu tir trong dung
dich s& dé dang di chuyén vao mao quan va di qua membrane.
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3.3 Khao sat anh huéng ciia pH dén kha niing phin riéng ciia membrane.

Trong thi nghiém nay, chiing t6i tién hanh khao sat anh hudng cua pH syrup glucose dén kha
nang phan riéng clia membrane. Piéu kién khao sat: syrup c6 néng do chat kho 13 16% (w/w),
qué trinh phan riéng dugc thuc hién & ap suat 1a 40 bar va nhiét d6 phong,
Viéc thay dbi pH, tic 14 thay d6i dién tich ciia dung dich, do d6, thay dbi ludn tinh chit dién
tich bé mat va mao quan clia membrane. Khi d6, s& co sy thay ddi hién tugng tap trung ndng do
trén b& mit bé mit membrane, két qua s& 1am thay ddi tro luc va luu luong dong perrneate Tuy
nhién hién nay, viéc anh hudng cta pH dén kha ning phéan riéng ciia membrane noi chung van
chua theo mét quy lut 15 rang, dac biét 1a khi ching ta chua giai thich mét cach day du vé hién
tucmg tip trung nong d6 trén bé mit membrane [8].
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Két qua thue nghiém thu dwoc trén hinh 6 va hinh 7 cho thy khi tang pH thi s& lam giam do
phan riéng clia membrane doi voi cac cau tu trong dich syrup, ddc biét 1a ¢ ving pH kiém. Hién
twong nay co thé giai thich 1a do khi ting pH, s€ lam thay dbi tinh chat tinh dién trén bé mdt clia
membrane va ciia cic mao quan, tir d6 1am thay ddi kha nang di qua mang cta céc cau tir va lam
thay doi do phén riéng.

3.4 Khio sit Anh hwong cia nhiét dd dén kha ning phan riéng ciia membrane

Trong thi nghiém ndy, chung tdi khao st anh hudng cua nhiét do dén kha nang phén riéng
ciia membrane. Didu kién khao sat: dung dich syrup glucose c6 ndng d6 chat khd 16%(w/w), ap
suat 1am viéc 40 bar, pH ctia syrup la 4.

100
30
= R S ——
= ] e 2t e P
£ 25 80
= E 2+ - —g —
= 20 = \‘\.
2 w 60 |- = ]
=

S 15+ - T W s
e =
£ ol — R
2 10 +— s -
& g 30
E 3 ~ ‘ - 20 =l
z 10 |
A 0 1 T ] 1 1] 0 - - . -

25 30 35 40 4 50 35 2%. 30 35 40 -45 50 55

Nhigt dj (°C) Nhi¢t do (°C)

H,inh 8. Anh huéng ciia nhiét do dong nhép liéu Hinh 9. Anh hudng cia nhiét d§ dong nhap liéu
dén luu luong dong permeate. dén do phén riéng

Chung t61 nhan thdy réng khi ting nhi¢t d6 cia dong nhép liéu trong qua trinh xir 1y, luu
lugng dong permeate s& tang 1én (hinh 8) trong khi d6 phan riéng bi giam (hinh 9). Hién tuong
nay 6 thé duoc giai thich 1a do khi ting nhiét do, s& 1am ting ddng nang cta céc cau t, do d6
céc céu tir d& dang di qua membrane hon. Ngoai ra, khi tang nhiét d9, dong néng cia cac chu tir
tang s& lam giam hién tuong tp trung ndng @ bé mat, gbp phan lam gidm tré luc cia dong
permeate [6].

Két quéa thuc nghiém cho théy khi tang nhiét d6 tir 30°C dén 50°C, luu lugng dong permeate
tang xap xi 40% nhung do phén riéng gidm. Ngoai ra, viéc tang nhiét d cho dong nhép liéu s€&
lam tang chi phi ning luong cho qué trinh. Do d6, ching t61 chon diéu kién nhiét d6 phong dé
tién hanh c6 dic dung dich syrup.

Chiing t0i ciing d4 tién hanh khéo sét so bd va nhan thiy ring, ndng d9 chat khé t6i da cia
syrup sau khi tién c6 dic bang membrane c6 thé dat 25%(w/w). Tuy nhién, ddy chua phai la
ndng d6 chat kho cao nhét ma con c6 thé cao hon va cin ¢ nhitng nghién ciru dé lua chon céc
mod hinh van hanh thich hop dé dat duoc néng do chit khé cta syrup tién cd dic duoc cao nhat,
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4. KET LUAN

Qua quaé trinh khao sat trén, chung t6i thdy rang, véi dung dich syrup 16%(w/w), khi tién
hanh phan riéng bang membrane voi dieu kién ap suit 40bar, nhiét d6 phong, pH cua dung dich
syrup 1a 4, thi membrane NFT-50 c6 thé cho d6 phén riéng x4p xi 90%. Piéu nay chimg t6 ring
c6 the sir dung membrane dé tién cd dac dich syrup. Tuy nhién, cin c6 nhimg nghién ciu tiép
theo dé lya chon mé hinh thuc hién dé syrup sau qué trinh tién o dic bing membrane, néng do
chat kho la cao nhat.

STUDY ON PROBABILITY OF SYRUP PRE-CONCENTRATION BY
NANOFILTRATION

Lai Quoc Dat, Le Van Viet Man, Nguyen Nhu Y
University of Technology, VNU-HCM

ABSTRACT: This research focused the syrup pre-concentration by nanofiltration. The
suitable technological parameters of the membrane separation were as follows (using membrane
NFT — 50, Alfa Laval): syrup concentration: 16%(w/w), feeding pressure 40bar, pH 4. The
process was carried out at ambient temperature. In these conditions, the rejection (calculated on
glucose) reached approximately 90%.
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