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> Chit a mot ﬁp’p chat
» Keo Alginate cé cdc loai sau:

v Alginate Natri

v Alginate Canxi

v Alginate amoni

v’ Alginat propylen glycol (Ki hidu PGA)
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2.2 Tinh hinh phét trién céng nghé san xuat Alginate
2.2.1. Trén thé gioi
® Nim 1881, Stanford [a ngut i cfau tien pﬁat hi¢n ra Alginic axit.

« Nam 1923, ¥.C Tﬁem[ey d@ tién hank chiét rit Alginate thé G Orkney va t
46 cong nghé san xudt ﬂlégmate ra do'i.

o Nam 1975, Booth dd vidt vé lich sUF cong nghiép Alginate du a trén Két q
cU a Stanford.

* Hifn 4G c6 17/9 medc s@n xudt /’Zl{qmate hao Gom: Nauy, phdp, Nh&t,
Ccmac[a,Tay ban Nha, Chile, Lién 7(0 Xi vd /‘Zln do. Co 2 cong ty ¢ san xu
lon : ?(e[co compary ( My) va mot cong ty ca Ank chiém 70 % sdn [ o
thé gic'i. Trung quoc [a mi o c dang nOi [én rdt manh vé link vit ¢ rong bi€:
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2.2 Tinh hinh phét trién céng nghé san xuat Alginate
2.2.1. Tai Viét Nam

00

¥ Nghién cit u vd s@n xudt tai Hai ?ﬁong, Nha Trang va TP. H3 Chi Mink

“* Vag nhitng nam 70, B6 Thly sdn dd nghién citu ban hank quy trink s@n
xudt Alginate bing phut ong pﬁap formol

® Nam 1997, Pai hoc ThUy sdn dd ngﬁzen citu dia ra quy trinh s@n xugt
Alginate bing phit ong pﬁap CaCl2 va formol.

00
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2.3 Pac diém, cau tao va céc tinh chat cua Alginic v.
loai keo rong Nau

2.3.1 Pac diém, cau tao cua Alginic
* Alginic co cong thiic cdu tao nhu sau:

COOH H
0 Q
H "y OH H / coon >DI—I
OH oH
OH
OH IT H OH v
H H

B-D-Manuronic Acid o~ L-Guluronic Acid

Hinh 6: Céng thirc cé di€n ctia 2 don vi monomeric trong axit Alginic
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OH
COOH HOO7\
O o
0

HO

W OH o

HO

OH

B-D-Manuronic Acid o-L-Guluronic Acid

Hinh 7: Céng thuc dang ghé
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3 1
N\ 3.
; 2 1 4 y
Hinh thé 4(31 Hinh thé 1C4

Hinh 8: Hinh thé€ C1 va 1C cua chudi tetrahydropyran
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Céng thife phin tir cia Alginic

- nH,0
(CsHeOsCOOH), "y (CeHgOp)y hay (CsH;0,COCH),

Trung hgp

Alginic 13 polymer gém nhiéu Axit Manuronic + Guluronic taoc mach thing
khéng phdn nhdnh cé thé lién két theo hinh phing nhi sau :

5 CooH 6 COOH
\ > o 5 o
C, 4 OH OH o 0
COOH
o\ " C"H 1 O~ N oH aH AT o CQOH .
- ;i | oH  OH O~INGH 9
3 2 | |

=
inh 9: Cau tao Alginic acid theo md hinh cac céng thuc co dién
(cdng thurc phoi canh)
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*Sw hinh thanh cac G-block va M- block trén pha
alginic:

a. Block G, M, MG la gi?

GGGGGGGG

| Hinh 10: Cau triic dac biét cUa alginic theo cac don vi monomer : G
D 1a mOt polymer cula L-guluronic va M 1a mOt monomer cUa D-
manuronic.
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G(Cy — . » G(Cy— ¥ M{UCy — ¥ My

a, 1-4 a, 1-4
l-_m
o
G ('Cy)
COOH
COOH
D ”YZZ\L
0 COOH™, HO

OH

“ ®  Hinh 11: Cau tao cla Alginic acid va lién két clla M-G
D trén cau trac Alginic
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Cdc dang Block:

o OCH
O D00H

I N G

Hinh 12a: G Block

HOOC o
HOOC o
HOOC o

COOH

% \z/@ TN e N mc.ﬂ

Hinh 12b: M Block

Hinh 12c: MG Block




Chiéu dai cUa cdc Block

-
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COOH
COOH

10.3A°
M Block C;
s
. g S
o C I|I
I ~ O
e
O
O (3]
-
= 8. 7TA"
-

COOH
)
O

HO
Hinh 12d: M Block '1C
s
o 'S
Y
O )
Y
O...--"
-]
F
Hinh 12e: G Block 'C
.
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*Y nghia cua ty 1é M/G

» Kha@ ning tao gel cUa alginic

> DE dink gid chit (it ong cla alginate trong rong.

» Y [ M/G trén phin U alginic thu ong Khdc nhau O moi loai rong
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Bang [28]: Ty 1&€ M/G cla Alginic & mOt sO loai rong trén thé g

Loai T ¢ M/G
Macrocystis Pyrizera (Mij) 1,55
Lamanria Digitata (Nhdt) 1,45
Fisenia Bryclis (Nhdt) 1,6
1,6
1,04

1 5



Bang [29]: Ty 1é M/G cUa Alginic tUr cac loai rong Nau cUa Tr

Loagi

Thogi gian vag nbi thu haui

TyG |
M/G

Sargassum pallidum
S. mivabei

S. Thunbergii

S. hemiphyllum

S. tenerrium

S. henslowwianum
S. patens

S. siliquastrum

S. Horneri

S. macclurei
Turbinaria ornata
La

onica

1978. v Qingdao
1978. iv. Qingdao
1978. ix. Qingdao

1978, Spring, Guangdong
Province

1978, Guangshi Province
1978, Quangdong Province

1978, Spring, Guangdong
Province

1978, Spring, Guangdong
Province

1979. ii. Dalian
1979. ii. Guangdong Province
1980. iii. Hainan island

l rammarcial Na alainatrea

0.76
0.78
1.06
1.53
0.82
1.59
1.13
0.64
1.47
0.89

2.26




* Ty lea M/G cutia rong Naau Hogn Choang Nha Tra
dang Nghia-Dai hoc Nha Trang)

g0

Loa@i S.Mcclurei:
+ Thaan: M/G = 1.08
+ Lau: M/G = 2.0
Loaai S.kjellmanianum: M/G = 1.27

TyG led M/G culla rong naau vugng biean
Scotland theo moat soa loagi quan troing nho:

+ Loagi S.polycystum: 1.04
+ Loagi Turbinaria ormata: 0.75
+ Loagi Aldrich: 1.5




*Dang ton tai cta Alginic trong té bao rong nau
® Du i 2 dang Khong tan (3 acid aginic va Alginate Canxi va Magie (Ki hidu:
AlgCa, AlgMy) rit bén vitng O thank té bdo cdy rong

N A /\/ / /e /} A \ /|/ \ A
** Tao nén cau triic [ Ji gel bén trén thanh té bao rong nau




—O0OH
OOH

O
0=
G
&:?
O
o
T
1
\ |
0
.
s
O
¢ T
;o
')
HO
0
O

HO

OH Q

Dang tOn tai va Coang thouc phaan to( Polyme alginatcaxi
trong thanh té bao rong nau: [(C.H,0,C00),Cal



* Dang cau tao cla alginatcanxi trén thanh t€ bao rong nau va cong
thUc phan tlr

)

N\f\ DI—I
DI—I k\“ DI—I ™~ o
T O\:: D> Coo ’ ’
OH l:::lI|—I 0. OH Di—l o~

Coang thoéuc phaan toa:
[(C.H,0,CO0),Ca]_




(a) : Canxium trong vauch tea bago
tauch ra khi x60 lyu baeng dung
doch oxalic axit 0,5%.

(b) : Canxium trong tea bago soii
nho( khi x60 lyu baeng 0,5% oxalic
- dung doch.

(c) : Alginat Canxi trong vauch tea
bago khi x6G lyu baeng Kl,-H,SO,
dung doch.

(d) : Canxi Alginat trong vauch tea
bago khi x60 lyu voui 0,5% CaCl,

Hinh [30]: Phan b6 cUa Ca++ trong t€ bangalo&hivagil-t&6; ddomoi
tru’(\)'ng doch.



*Céc luu y trong céng nghé chiét rut alginic

Tir dang ton tai cUa alginic trong rong ndu Khd bén vir ng nemn:

¥ Cin xF [ rong trie dc Khii chiét rit (lam mém rong, diing phdn 1t ng hod Myc
d8y Ca ra KAOi cdu triic bén thi figu sudt cao fion)
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2.3.2. Pac diém cau tao cua céc keo Alginate
*Alginat Natri:

Coang thouc phaan toa:

(ol = NaWalaTal \EN
. ™

COONa OO
© 0
- 0
o\ Df> O\ OH D>\o COCH
| OH DF thv\f

L n




\
~f w/CH “NQ K/Qﬁ -

Coang thoéuc phaan tou:
= _H.0,CO0),Ca]

* Alginat Canxi




* Alginat Propylen glycol

OH
s | ~
O0=C-0-CH,;-CH-CH;

R <g »

O=C-0-CH;- CH CH,
\ n

Coang thouc CsH,0,CO0CH, - CH - CH;
ggpan toa: (l)H
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2.4 Tinh chat cua Alginic axit va cac loai keo rong
san xudt ttr né

2.4.1. Mot sé tinh chat chung

> La polymer cé tinkh chit axit yéu, Khong mau, Khong mid, Khong tan trong fac
dung moi hit u co va nu o'c.

» La chdt c6 tink chdt it nit dc trit ong nO Khi ngdm trong nu oc.

» Alginic hoa tan trong dung dich Kiém hoéa tri I va tao dung dich mudi Ki
hoa tri I hoa tan co do nho't cao.

Vi du: khi cho Alginic hoa tan trong dung dich NaOH thi tao thanh dung di
Alginate Natri co do nho't cao.

ﬂl{gmzc + NaOH AlgNa + H20
Mai6i Kigrp hida tri 2 Khonyg tan.
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2.4.2. C4c tinh chat dac biét cua muéi alginate

a.Tinh chat cua muéi Alginate véi kim loai héa tri 2:
(Khi tuong tac voi kim loai hoa tri 2)
+C6 &3 chic cao: dung d& [am chin gid
+Co kha ning tao mau tiy theo Kim logi
+17(ﬁo”ng hoa tan trong nut dc.

+Khi @ m thi d6o( ge[ alginate), Khi Kho co do cit ng cao va Kho
thim ni dc, ty trong thip
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b.Tinh chat cua mudoi Alginate voi kim loai hoa tri I:
tuang tac voi klem héa tri 1)

> DE bi cidt mach 60 yéu 16 axit, Kiém mank, nhiét &6 cao, enzyme.

> Khi tw ong tdc vdi gxit v6 co' thi tdch ﬂ{qmtc ty do. Vi vdy, loi dung ti
chit nay d€ tink ché Alginic, tng dung trong cong nghiép.

» Dé hoa tan trong nit ¢, tao dung dich Keo nho't cé do dink, &6 nho't cao.
» Khi lam lank Khong dong, Khi Khd trong sudt cé tink dan ko,
Két [udn: Du a vao nhit ng tink chdt trén d€ dp dung vdo thit ¢ té s n xuat.
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c. Cac van dung twr viéc nghién caru tinh chat c
alginic

- Vin dung vio cong nghé chiét sudt

- Vian dung vdo mot 56 link VU ¢ cong nghiep

- Cé dinh té bao

“Ting cit ong kha nang chiv (i ¢ cl a ciment

- Thudc han ring, Khudn ring, ring gid, nga voi gia. . ..
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2.4.3. Céc tinh chat dac biét

< ?(ﬁé ning tao gel: (3 mot tink chdt quan trong nko tink chit ndy ma
nhiéu cong duny.

* Co ché tao gel dwoc x@y ra O vi tri cdc nhom —COOH, trong do tai cdc phd
doan poly G dé dang tao gel hon

V' Kha ning tao gel voi Kim logi hod tri 2: Vi du thit ong gip (3 tao gel vofi
Ca++




% i
L
Camr
0
[aley
Cdc phidn 1T Alginate iy do ZA1u triic mang hadi gel Alginat — Ca.

Dang vi tning (Egg-box)

ud trinh tao gel Alginat vJ1 Canxi dude trinh bay trén s dd hinh [2 1]
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v’ Tao gel voi polymer duong dién Chitozan-
Alginate

O
-
] ﬂr/
NH,* ¢7/\L/
L NI—I —+
) 8 > oo
%ﬁ &
COO
Aleinic (el Alginic - Chitozan
Chitozan & &

Hinh 15 : Lién két tao gel gilta chitozan va Alginic
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Y’ Tao gel kép giita Alginate Ca-Chitozan

Chitoza
NH; NH- CQQr

COoO Ca
I COO

- |
COO Alginic | _ COO

COO L
- e
- 1nic
M, Coo %\th///”ﬂ“\k?,
< COO

Chitozan Alginic I NH;

q Hinh 16: Lién két tao gel kép gilta Alginate Ca-Chitozan

NH NH
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v P6 bén cua gel Alginate —-Ca phu thudc vao céc yé
to:
+ Chitu dai phin (¥
+N\png 6
+Nhiét do.
+D¢ tan cla Alginate

vIY (6 M/G.
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2.4.4. Cac yéu td anh hudng dén kha ning tao gel cua
alginate

« Chiéu dai phan tu: Chang han thu hoach rong non chiéu dai
phan tu ‘ngan, khd nang tao gel kém. Lam cho Alginic cat
mach va kha nang tao gel kém hon.

¢ Tylé M/G

¢ NONng do

* Nhiét do

* PO tan cua Alginate

Nguyén liéu( Loai rong, thoi gian thu hoach, céng nghé sau
thu hoach)

Ky thuat quy trinh( cac ky thuat sdn xuat)



PO nhdét ( Viscosity degree) cua alginate
kiém hoa tri 1

*Dung dich kiém 1 cUa mudi alginate c6 d0 nh6t cao

* Su tao dO nhét cla algmatNatrl dau tién cac phan tr alg-Na
hoa tan trong nudc, cac phan tr polymer c6 chiéu dai phan tr
10n, tao nén ndi luc ma sat gilta chung va tao d6 nhot cho

dung dich
PO nhdt cla dung dich phu thuOc vao cac yéu to:
+Chiéu dai phan tlr
+NOng do
+Nhiét do,
+P0 tan cUa alginate
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2.5. Cong dung cUa keo rong Nau

*Nganh dét — 50%, thuc pham - 30%, giay - 6%, que han —
5%, y dud’c phdm — 5%, cong nghé sinh hoc va cac linh vuc khac
4%.

*Trén thi truOng luu hanh 3 loai sdn pham alginat c6 dO sach khdc
nhau: loai dugc phdm (13 — 16 USD/Kg), loai thuc pham (7 — 11
USD/Kg) va loai ky thuat (6 — 8 USD/Kg) (Ohno, 1997). TOng gia tri
san luong alginat toan cau dudc danh gid vao khodng 350 tri€éu USD.

*Nhu cau st dung Alginat ngdy cang ting, chang han nim 1970
nhu cau toan thé gioi 1a 13.000 tan thi ndm 1986 1a 22.000 tan va dé
nay nhu cau cao hon rat nhiéu.
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1) OUng duing trong codng nghiedp s0i, d e dit
- HO soi
-Trong coang nghieap in hoa
-San xudt to nhan tao
2) Ung dung trong cong nghi€p gidy va muc in
3) OUng duing trong y hoic vas dééic hoic

-Dugng lagm chaat tro beanh nhieam phoung xai
-Alginat Natri lagm taéng hieau qual chodbda
beanh cula penicillin.
inat Natri f66ic so0 duing lagm chaat oan
nhud tdo6ng houa hay chaat taio haéc cho dung
gm voU( boic thuoac

2 2
T r\'\m ]7]-\11Ar\ . G ]r\'\m N~ a1 ™ n]‘\:'\\n FrxTr 1™

\



4) Trong codng nghiedp thoic phaam

-Ché pham kich thich dn ngon miéng( Lamizell lag
muoai keup cula Natri vag Canxi vbui moat tyd
nhaat Aonh)

-Alginat Natri cudng A6dic dugng trong moat so
thoic phaam fea hain ched taéng troing. Vi dui: 1 g Alginat
Natri chee cung caap 1,4 Kcal.

-Trong salin xuadt kem, axit Alginic vag muoai culia nou cou
dugng lagm chadt oan fonh trong kem ly, lagm cho kem mon co
mugi thom, chou noung todt, thoei gian khuady troan luuc salin xuad
ngaen.

-Cho vago soda bog voui noéng noa keo Alginat Natri 0,1%- 1,
S0 choang Nodi ¢ hiean t66ing cauc chadt kedt tulia.
iah ched rodiu duang Alginat Natri 1% fiea lagmtrong

ginat cogn dugng trong salin xuadt bo, baunh ke&o, fonet,
jali khaut cudng nho cauc meet haging fioang lainh.




5) Trong cong nghé my pham
On dinh kem danh rang(dang nhii tuong On dinh).
Alginat 1a chat 1am nén cho phan, sap, nudc hoa, xa phon
mui thom cho nuéc hoa xa phong (PGA).
Lam vecni va xi danh giay.
6) Ung dung trong mét sé linh vurc khdc
Tang chiu luc cdu tric ximang, lam go khong tham nudc,
san xudt que han cé6 chat luong cao, lam 6n dinh son.
Lam phim c6 dO nhay cao
San xuat thudc cltu h@a, vai chiu Itra vi né 1am ting kha nin
bat dinh 1én vat chay.
SU dung trong luyén kim, lam cao su va lam sach nudc, lam
chat khuyéch tan ting hi€u luc thudc trir sau.
Tron lan v&i mU cao su (latex) d€ sdn xudt cao su déo dai, ma
na phong dOc, gang tay y hoc.
on dugc st dung lam chat mang tot trong ky thua
t€ bao, cO dinh enzyme.




Vi du sU’ dung alginatNa d€ c6 dink té bao ndm men tron
[én men bia, r ou, it dc gidi Khdt




Hinh [25]: SO d0 tOng quat cO dinh t€ bao nAdm men trong

Dung dich té& bdo

saccharomyces - Alginat
(20% W/IV) o

Qua trinh tao gel

Su hinh thanh cac hat gel




Cach tién hanh

® Trén [dn té bio ndm men 20 % va alginatNa 2 %
® \KO fidn hio'p xudng dung dick CaCl, 0,5 %
® Cac hat gel sé hinh thanh, [0p ngoadi [a (i 0’ ge[

alginatCa, bén trong hat gel la cdc té bao nim
men( microcapsule)

® SU dung cdc hat gel [én men nhiéu ldn

™

49‘

\




Hinh[26]: Lén men ruCu
bang t€ bao cOd dinh
trong Ca — Alginat trén
moi trudng Glucose.




2.6.C6ng nghé san xuat keo alginate tur rong na
2.6.1. Phuong phap tach chiét

tan

L)

* Tach alginate ra khoi dich chiét sau khi nau chiét.




> Piéu dé dua dén CNSX keo Alginate ttr rong
ndu gém cac buéc quan trong sau:

Rong Nau

v

Xt 1y héa hoc

v

T4ch chiét Alginic

Chuyén vé Alginat cdc loai
(Na-Alg; Ca- Alg; NH4-Alg; PG-Alginat; ...)




2.5.2. Qua trinh xur ly hoa hoc

*Tai sao trit dc Khi tdch chiét alginic can thiét phdi xUF f hod hoc?
> XU [ d€ ning cao hiéu qud qud trink ndu tdch v chit
le ong san phdm.
*Muc dich cUa qud trink xU' [{ hda hoc
* Lam mém rong
* KALF 60 tap chit [am ting 40 tink Khiét cho sdn ph&m sau ndy
@ Cﬁyyeﬁn toan b3 Alginate Canxi vé dang Alginic 7€ ting hidu sudt vd
chat [ ong cho Keo Alginate Natri
*Céac qua trinh xur' ly nao?
v’ X ly formol
v’ XU ly acid
v’ XU ly bang CacCl,




1. Xu ly formol

*Muc dich:

“CO0 dinh protein va chat mau trén phan cellulose, lam\sch
dich chiét sau nau

“*Bdo vé alginate trong sudt qua trinh cong nghé
*Céac yéu t6 anh huéng:

“*Thaoi gian

“*Nhiét do

<*NOng do

“Ty |é formol
*Uu nhuoc diém

— Uu diém:

Lam tang hiéu suat va chat lugng dang k& dong thoi

b6 sung formol khi mot Ii do nao d6 cong nghé b




Hinh [28]: AUnh hd6Gng cu(la Formol trong xo0 ly

Naau
A Ao 4
= g T
g2 | = %
:g' 'E =
28| < I Hiéu sudt Alginat
- I ] ' ¢
o = 2
3 6 nhdt
T Cuong d6 mau
‘_\_\_\_\_\_\_\_‘_‘—\—\—
4
Protein™—____
H______h_____————_
| | | >
0.4 0,6 08 10 1,2 1.4 Formol (%)
2tiu suaat thu Alginat (%) 2 — Nod nhéut cuiia Alginat (°E)

Co6eng fiod masu (Nod caiin quang) 4 — Protein cutia doch naau
W nat



2. Xu ly acid

*Muc dich:

“*Loai khoang Ca, Mg ra khoi muoi Alginate trong cay r
doé giai phong Alglnlc dé Alginic de dang tuong tac
trong qua trinh nau. R4t ngan qua trinh nau chiét.

“*Lam mém cellulose cla cay rong.

“*Acid c6 tac dung hoa tan cac thanh phan phi Alginate c
yéu chat mau va céac chat khac.

“*Tang hiéu suat tach chiét, giam thoi gian nau
*Giai thich
“Acid day Ca,Mg ra khéi cau tric gel bén, khi do6 alginic_

trang thai mach don tu do nhung van chua hoa tan ma v
& trén thanh té€ bao cay rong

<*Khi kiém hoa tri 1 vao nau, phan Ung tao muoi kiém 1 di&n
ra nhanh hon, triét dé€ hon, hiéu suat cao hon.

tu




*Phdn Ung dién ra khi cho rong ngam trong acid
Ca(Alg), + 2H* - 2 HAlg + Cat**

Alginic nodic giali phoung sed dea dagng toéng tauc vo
kieam houa tro | fied taio muoai kieam | hoga tan trong
cong doan nau vag tauch ra.

HAlg + Na* -~ NaAlg + H*
*Thuong dung HCI, H,SO, x60 lyu thi phatn 6ung tauch C
xaly ra nho sau:

[(C,H,0,CO0),Ca]. + 2nHCI - 2C.H,0,COOH
nCaCl,

2)C00).,Cal, + nH,SO, » 2C.H,0,COOH



*Phan tich uu nhuoc diém:

« Uu diém:
Tach dugc triét dé cac khoang ra khoi polymer cua Algina
tao diéu klen cho qua trinh nau chiét rat nhanh. Néu nhimn

théng so cua qua trinh xur ly phu hop thi phuong phap nay co
dong gop rat tét vao hiéu suat cling nhu chat luong cla

Alginate rat tot.

* Nhugc diém:
ThUr nghiém véi tung loai rong dé tim ra bién phap thich hop.




3. Xou lyu baeng CacCl, 0,1%

*Muc dich

+Lagm meam cdluloza vag khol khoaung Ca+, M@+
nhagng

+Bao vé keo rong

+T4c dung cO dinh chat mau trén mang cellulose cla cdy rong 1a
dich nau trong va sang.

*Phdn Ung dién ra khi xU 1i rong qua CaCl,

CaCl, hoga tan trong noduc theo phodng trinh phaln
oung:

Ca(OH), + HCI
Cat* + H*+ CI
- Ca(Alg), + MgCl,




*Céac yéu t6 anh hudéng:

 Loai tac nhan, moi truong x li, ndng d0, thoi gian, nhidY\0, ty
Ié dung dich, loai rong.

*Phan tich uu nhugc diém:

Uu diém:

* Pon gidn, khéng gay 6 nhiém méi trudng dé thuc hién.

Nhuoc diém:

* Qua trinh khtr khoang khéng manh mé, tac dung cua né gan
nhu formol. S& dung phuong phap nay dé thay thé Formg|
dong thoi nén két hgp vai phuang phap xu li bang acid 1a rit
tot. Vi vua co dinh chat mau va vua tach khoang.




1. X ly formol

*Muc dich:

“CO0 dinh protein va chat mau trén phan cellulose, lam\sch
dich chiét sau nau

“*Bdo vé alginate trong sudt qua trinh cong nghé
*Phuaong phap thuc hién:
*Céac yéu t6 anh huéng:

“*Thai gian

<*Nhiét do

“*Nong do

“Ty |é formol
*Uu nhuoc diém




Hinh [28]: AUnh hd6lng cu(ia Formol trong xo0 | ong

Naau
A Ao 4
= g T
g2 | = %
:g' 'E =
28| < I Hiéu sudt Alginat
- I ] ' ¢
o = 2
3 6 nhdt
T Cuong d6 mau
‘_\_\_\_\_\_\_\_‘_‘—\—\—
4
Protein™—____
H______h_____————_
| | | >
0.4 0,6 08 10 1,2 1.4 Formol (%)
2tiu suaat thu Alginat (%) 2 — Nod nhéut cuiia Alginat (°E)

Co6eng fiod masu (Nod caiin quang) 4 — Protein cutia doch naau
W nat



2. Xu ly acid

*Muc dich:

“*Loai khoang Ca, Mg ra Kkhoi mudi Alginate trong céa
Lam mém cellulose cda cay rong.

“*Acid co6 tac dung hoa tan cac thanh phan phi Alginate c
yéu chat mau va céac chat khac.

“*»Tang hiéu suat tach chiét, giam thoi gian nau
*Giai thich




*Phdn Ung dién ra khi cho rong ngam trong acid
Ca(Alg), + 2H* - 2 HAlg + Cat**

Alginic nodic giali phoung sed dea dagng toéng tauc vo
kieam houa tro | fied taio muoai kieam | hoga tan trong
cong doan nau vag tauch ra.

HAlg + Na* — NaAlg + H*
*Thuong dung HCI, H,SO, x00G lyu thi phaln oung tauch C
xaly ra nho sau:

[(C,H,0,CO0),Ca]. + 2nHCI - 2C.H,0,COOH
nCaCl,

2)C00).,Cal, + nH,SO, » 2C.H,0,COOH



3. Xou lyu baeng CaCl, 0,1%

*Muc dich

+Lagm meam cdluloza vag khol khoalng Ca+, Mg2+
nhagng

+Bao vé keo rong

+T4c dung cO dinh chat mau trén mang cellulose cla cdy rong 1a
dich nau trong va sang.

*Phdn Ung dién ra khi xU 1i rong qua CaCl,

CaCl, hoga tan trong noduc theo phodng trinh phaln
oung:

Ca(OH), + HCI
Cat* + H*+ CI
- Ca(Alg), + MgCl,




*Céac yéu t6 anh hudéng:

 Loai tAc nhan, méi truong xu li, nong do, thoi gian, nhié

Ié dung dich, loai rong.
*Phan tich uu nhugc diém:




(a) : Canxium trong vauch ago
tauch ra khi x60 lyu baeng

doch oxalic axit 0,5%.

(b) : Canxium trong tea bago so
nhol khi x60 lyu baeng 0,5% oxali
- dung doch.

(c) : Alginat Canxi trong vauch tea
bago khi x6G lyu baeng Kl,-H,SO,
dung doch.

(d) : Canxi Alginat trong vauch te
bago khi x00 lyu voui 0,5% CacCl,
dung doch vag Kl,-H,S50, dung

: Phaan boa cutia Ca** trong tea bagnsdn khi xot lyu trong cauc moai
troogng




2.6.3 Qua trinh nau tach Alginic
a. Nguyen ly
¢ Cho Alginic phdn Ung v6i kiém Na hodc K dé chuyén v
tan
<*  Sau d6 chi€t Alginate Natri hodc Kali ra khéi méi truOng n
MB0i truOng ndu chi€t 1a kiém hoa tri 1 va phan Ung tOng quat
Alg-COOH + MA = Alg-COOM + HA
Ca-Alg +MA = Alg-COOM + CaA

Trong do: MA: dung dich Hydroxit hoac cacbonat cUa ki€ém héa tri I;
con HA la axit tao thanh sau phan Ung.

Alg-COOH: Alginic

M: kiém hoa trj I

A: OH hay CO,, SO,, HPO,
b. Ban chat
C6 2 qua trinh cO ban

ng




c. Géc yé€u t6, can lun y d€ qua trinh chiét Alginate qgi\hiéu

sudt va chat lugng cao

1. Ché&t ki€m v
Nguyén tac: c6 thé s& dung moi loai ki€ém
C6 2 loai kiém

»  Kiém manh: KOH, NaOH...TOc d6 phan u‘ng xay ra nhan
> Kiém yéu: Na,CO., Na,HPO,...Phan Ung dién ra chdm

Trong thuc t€ ngudi ta s dung Na,CO,, Na,HPO, d€ nau




*Trooeng hoip nadu baéng dung doch Na,CO,

2nC.H,0,COOH + nNa,CO, - 2nC.H,0,COONa + nH,
nC02 {0

Alginic (khodng hoga tan) Alginat Natri (hoga tan)

*Trooeng hoip nadu chieat baeng hodn hoip Na,CO, vag Na,HPO,
to

Trodang hoip nagy cou hai phaln 6ung xaly ra:
(a)

2nC.H,0,COOH + nNa,CO, - 2nC.,H,0,COONa + nCO, +

nH,O (1)
0
Alginic (khoang tan) G Alginat Natri (hoga tan)
(b)

COOH + nNa,HPO, - 2nC.,H,0,COONa + nH,PO,

7174



*Trooeng hoip sotu duing Na,SO,

Nady lag phdong phatip mdli do Noboru Suzuki- Naii hoic jdo
Nhadt Baln

Alg-COOH + NaSO, =2 NaAlginate + H,0 + SO,

L6Ging SO, hinh thaanh cou vai trog tady traéng cho dung doch
Alginate trean phodng diean oxy houa catc chadt megu culia rong Nadl,
noang thdgi cou tauc duing balo vea doch keo rong trong quau trinh salin
Xuaat.




2. Ham lwong va nong &0 Kie m

“‘Vwa dU &€ phd vd cdu tric # bdo va chuy€n todn b6
vé dang /‘Zl{qmate Na tri

P Nng &6 Kle;n thich hop: 20% so vdirong Kho va 1% so v
dung dich ndu chié t




3. Nhiét d6 ndu
* Phd vo nhank té bao cdy rong trong thoi gian ho'p li
*Thic hién nhank v triet d€ phdn wng gita Alginic vdi Kiém ta
AlginateNa hoa tan
® Gidm 40 nho't moi trie o'ng tao diéu Kién cho qud trinf fioa tan Alginate\a
trong dung dich ndu




3. Nhiét do nau

Nhiet dg ndu thich ho p: 60°+ 70° trong diéu Kién nong &3 dung dich Kiém
1%, ty ¢ @em so vo'i rong Kho 20%.




4. Tho'i gian ndu

* Cin dU d€ phdn tng Alginic chuyén think Alginate x@y ra fod
todn vd dU d€ AlginateNa hoa tan ra méi true ong chiét
* Thoi gian ndu thich ho p: 1,5 +2h (Rong bi nat nhir)




5. Modun thUy dp

S Modun thUy dp hay [a ty [ HOfrong va Ki hidu
N o' cin dU hida tan Alginate tao dung dich co néng &3 thich hop
di¢u Ki¢n cho cdc qua trinh céng nghé veé sau

** Theo Kinh nghiém thu c té it ong nudc niu cia Sagasum (3 Kﬁoan

12+16[dn so vdi trong lit ong rong Kb vi dé loc 0 nhiét &g 70°C vd nén
46 keo rong ho'p i cho cdc thao tdc cong doan vé sau.




6. Ché do6 khuay dao

Co 2 tac dung chinh
» Lam nhiét d6 va ndng dO héa chat phan b6 déu
» Kich thich cho phan Ung phu

» Can khuydy ddo lién tuc nhung v&i toc dO vUa phdi, van tOc
khudy thich hop 10+25vong/phuit.




Hinh [34] : Noa tho biedu diedn alinh hoé(ng culia hagm 168ing
nean hieau suaat vag noa nhout cula Alginat saln xuaat tdég Sarg
vugng biean Hadli Phogng Viedt Nam.

Hiéu suat
(%)

14

10

N

>

A A
P 6 nhdt
(cP)

—+ ———____ Hiéu suat

130 T
P d nhdt

44

12 14 16 18 20 22 24

Luong Na,COs,
trén % rong kho



t chiét (%)
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&u sui
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Néng d6 Na,COs (%)

Hinh [36] AUnh hooung culia noang
nog.Na,CO, fiean hieau suaat thu

g Laminaria Brasillensis
(4 gibg naau).

t chiét (%)

L

-
o

&u sui

Hi
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Néng d6 Na,COs (%)

Hinh [36]: AUnh hd60ng cuda
noang noa Na,CO, nean hiea
suaat thu alginic tdég rong
K.Crassifolia (4 giég naau).



Hinh [37]: AUnh hddlng culia thégi gian nadu fiedn hiedu suaat

nhout cula Alginat trong moai troogng Na,CO, 20%- voui rong sar um

A A
P6 nhdt
(“F)
40 T
4 i
2 T 20 |

vugng biean Hali Phogng VN

.. (Taii nhiedt nod 65 — 70 °C)
Hiéu suat

(%)

G)
-l

, \
)

1,5 2,0 2,5 3,0



Cac Bién Pdi Cua Rong Sau
Nau Chiét

49‘



rong nguyean lied
trong quau trinh n{am

e. Loup ted bago biea
bi chda bo phau huyd.

p. Cauc tea bago choua
Alginic bo phau huy(
phaan.

d. Hinh thagnh khoaln
khoang gian, tea bag
phau huy( hoagn toagn.

f. Hoan ho6ip sau naau.



2.6.4 Tdch va tinf ché Alginic

“Muc dich: [am ting 45 tink Khiét cho s@n ph@m

*"Thank phan hidn hop sau kKfi ndu
-Tap chat co hoc bao gém:
+Bd ronyg (co Kich thu o'c Khdc nhau)
+Mot 50/ cdc chit Khodng Kﬁong tan
+Mot s cdc chit Khdc ket ho P hink thank cdc chit do.
-Tap chat hoa tan bao gém:
+Chit mau
+Khodng hoa tan
+MPt 56 nhit ng think phin Khidc bi thUy phin trong qud trinh ndu (duftg
dich Glucose)
+Mot 56 chat hioa tan Khdc (‘Phi Alginate )
Wic Natri (né/u ndu trong moi trut o'ng &ié\m Na)




Ho6n hdp sau ndu
(alginat Natri, tap chdt bd rong)

Phudng phap Iy tdm — loc ¢

Phuong phdp ling — loc , Tdch tap chdt khéng tan
(tap chdt ¢ hoc)

Phugng phap loc - ép

Dich long alginat Natri thd

Phudng phap Alcol
Canxihod (CaCl,)

Tdch tap chdt hoa tan

P
AlginatNatri
/ \ Ca — Alginat
Axit hoa Alginic (Alg — COOH)
< (HCL, H,SO,)

N =

[39] : S6 noa cauc phdéong phaup tauch vag tinh chea



1. Tach tap chat co hoc

* Phit o ng phdp loc
+Lang loc
+Ly tam loc
+Loc ép
“ Sau loc thu dit o c dick loc (Dung dich alginate tho)




2.T4ch tap chat hoa tan

(6 3 phu ong phip:
» Phu o ng phdp alcol
» Phu o ng phdp axit hida
» Phut o ng phdp Canxi hoa




& o i 2.1.Phuong phap Alcol

Khi cho alcol néng 46 cao vdi ty [¢ cao so vo'i dung dich ﬁl{gmate tho s
ra hién tit ong Alginate bi Két tUa do alcol canh tranh dung méi nu o'c
Alginate Natri. Sau do, tdch két ta ra KAOi dung dich, phin mtdc t
chit a du ng cdc tap chit cén loai ra.

* UWudibm:
Tho'i gian nhanh, tdch triec tidp dut oc san phdm Alginate Natri, phu on
phdp nay chl thich ho'p cho nghién cit u phong thi nghiém vi sU’ dung [ ong
alcol rat lo'n

* Nhuoc &im:

Gid thanh Alginate cao do sU' dung lw ong alcol [on, kho Khin trong sa
xudt.




AR

2.2. Phuong phap axit hoa

® Ding axit vé co bO sung vio dich lpoc #€ d8y Alginic ra KAGT mudi AlyiNgEKa,
phadn it ng cla axit vé co voi AlginatNa nhu sau:

® K¢t qud tao ra Alginic Khong tan va nhe nén Alginic nOi [én trén bé madt du
C[lC[ /R A Hel
Hel n C<H,0,CO0H + NaCl
H,SO,

n C5H704C OONa +

n CSH?O_q_C OOH + Nazso.q_

ra Alginic Khdng tan va nke nén Alginic nOi [én trén bé mit dufng




Phin tich wu, nhu oc 6iém
* Uudfim
“Tho'i gian nhanh.
“Tao ra cdc Alginic ti do ddy la mot ban cﬁé/pﬁgm cé thé st dung 7e s
xudt cdc loai Alginate Natri Khdc trong cong nghiép.
* Nfuocdi€m
-Diing acid € 1@y acid ra vi vay nhi¢t do, nong 9, tho'i gian, 1y [¢ phdi rit

ity vi néu qud g dut s cit mach lam &6 nho't gidm di. Neu thiéu do nﬁo’t ké
Vivay, lwu L pﬁa i xdc dink nong dg, nhiét 45, thoi gian thich ho p.

Nk ng vén dé ndy da d o c néu trong tit ng qui trinh cu the. Néu Khong diin
sé lam cﬁo chit (it ong Alginate gidm di.




2.3.Phuong phap Canxi hoa

“Nguyén tite: Dimg CaCl2 vio dich loc, tao Alginat-Ca két tUa theo so dd sau diy

CaCl, - Dich loc

» | Nudc thai

v
AlginatCa

:

Axit hoa

v

Alginic

*Phdn 1t ng xay ra:
® 2n C5H704COONa + n CaCl2 — 2n C5H704CO0Ca + 2n NaCl
® 2n C5H704CO0Ca + n H2504 — 2n C5H704COOH + CaSO4




“Phin tich wu nhu oc Gi€m

Uy diém:

- Phan 1 ng nhanh

- Trong san xuét lo'n thit c hién rét Kha thi
“Nhut o c diém:

- Muon cé Alginic chiing ta [ai phdi axit hoa.




3.Van dé tay mau-tinh ché
- Alginate

* Chat mau cUa rong ndu: cac hop chat mau cla Phenol,
polyphenol kha bén ving.

* Dua vao cong dung cUa Alginate dé tién hanh t§y mau cho
Alginate hay khong.

# Qua trinh tay mau anh hudng rat 16n dén chat lugng keo
Alginate



- 3.Van dé tay mau-tinh ché Alginate

* Nguyén tac:
Co thé s dung cac chat c6 kha nang oxy hoa dugc cac sac

tO hoac c6 kha nang hap thu hodc loai bO duoc cac sac to
ra khOi cac chat keo rong.

* Cac phuong phap tay mau:
> SUr dung cac chat oxy héa manh
> CO dinh chat mau trén ba rong
> K&t hop ndu chiét va tdy mau
> Pién phan dung dich Algiante trong NaCl



Phuong phap 1: SU dgﬂg cac chat oxy hoa
(TA@y mau bang phuong phap héa hoc)

Cé th€ st dung cac chat sau: NaOCl, H,0, hoac
KMnO,

<*NaOClI tdy mau manh hon KMnO, va c6 nhiéu uu diém
hon

S’ dung NaOClI hiéu qua nhat 13 diung 5% so v&i nudc
10c, thoi gian khodng 10 phut

**H,0, hiéu quad tdy mau ciing khé cao

“*Hiéu qud dugc danh gia dua vao chi titu vé dd thau quang
va dO nhdt



Phuong phap 2: Coa inionh chadt magu tredan baé rong
baéng phéong phaup trao fiodi ion dé giam ham lurong
chat mau.

<*SU dung két hop ciing vdi cadc phuong phap xU 1 rong
1a xUr li bang CaCl, 0.1% hoac xur li Ca(OH),.




Phuong phdp 3: Tdy mau bang SO,

* Phuong phap k€t hop ndu chiét va tdy mau
* Phan Ung tao thanh trong qua trinh ndu chiét Alginate
trong moi truOng Na,SO,

Alg-COOH + Na,SO, & Na-Alginate + H,O + SO,

% SO, tao thanh c6 tic dung oxy hda cdc chat mau




Phuong phdp 4: Tady magu keo rong baéng phoong pha

phaan dung doch Alginate trong NaCl

Phodng phatip nagy nodic nghiean cotu bodi Y oshio Kojino

ched tady traéng Alginic. Kedt quall cho thady tredn baling [46] vag oa

tho hinh [43] .

Balng [46]: Magu saéc cula dung doch Alginat Natri
baéng phédng phaup taay traéng baéng fiiean phaan.

Noang noa Maat noa dogng niean Anode (A/dm?)

NaCl (%) 3,56 4,28 5,35 6,41
0,4 Naau Naau - -
0,6 Vagng Vagng naau Vagng -
0,8 Traéng traéng Traéng Vagng nhait
1.0 vagng vagng vagng Traéng
1.5 Traéng Traéng Traéng Traéng

Traéng Traéng -




2.6.5. Trung hoag Alginic nea thu

oung diean ra khi trung hoag Alginic voui Na,CO,
Co, %
(C.H,0,COOH) + Na,CO, - (C.;H0,COONa) + H,CO, >,
H,0
Cou nhieau nhaan toa alnh hdélng fAean quau trinh trung
hoag: loali kieam, hagm [66ing kieam, thdgi gian xaly ra phadn

oung vag fiod aam cula Alginic faau vago vag phodng phaup
trung hoag.

Neau trung hoag baeng Na,CO, sed thoic hiean theo cauc
thoang soa sau:

- L66ing Na,CO, : 7% so voui Alginic

- L66ing aam culia Alginic 70 - 80%



* Phoong phaup kieam tra motc noa trung hoa

LAy mOt luong mau da trung hoa cho vao ly nudc sach,
khudy déu néu thay tan hét 1a mlc d0 trung hoa xay ra
hoan toan, n€u chua tan hét 1a con Alginic, can kéo dai
thém thdi gian hodc tinh todn lai luong hod chat can
trung hoa.



2.6.6.Cac phuong phap lam kho Alginat Natri

Sau trung hoa Alginat Natri co d0 dm khoang 70 — 80%, ché pham
c6 dO nhét cao, c6 thé tién hanh 1am kho Alginat Natri theo cdc phuong
phap sau day:

Alginic (w= 70-80% Bot Na,CO, 7%

1

, N R (c) Alcol
Alginat Natri ndéng dg cao
i (a) i (b) Alginat 4m
S4y phun Trai khay ‘

i i E)ﬁI sgi

o Phdi, 54y = 50-60°C v )
Alginat bot y Phdi, say = 50-60"C

Nghién nho , . i
¢ Alginat mang

R , Alginat sgi
Bt Alginat



Eong Mau

- Phudng phap Pormol
Xif 1 * - Phudng phdp Axit

* - Phudng phap CalCLl,
Ma,0C, ™ MNiuchidt  f— Ma, 00,
MaHPD, ™ *~ MaCl
l Locép
Bi thii | loe 4| Lingloc N ] A o~ A
Ly tim loc HII;\h [44]: \So noa
l toang quaut cauc
i Aol - . A ~ . A
‘b*Ilqu_E“ *ﬁp—m Tachtapchit hoi tan CcOang Nnoailn saun
atri
aoy @ @ xuaat AlginatNa.
CaCly AT v oF
Alginat Canxi Alginic
Ao vl of
1 4 l-q— Fia ép
Alginie
Alginat Matrl
tﬂ— Eila ép l
Mafly g Trung hoa Trung hda 4 HagiZo
Alginat Ma Alginat Ma

\ }

Lim kha Lam kha



2.7. Qui trinh s@n xuat Alginate tif rong MO Viét
am

2.7.1.S0 do tOng quat sdn xudt Alginat Na theo phuong phap
Formol



Fong ma

Hrds  (—m Chon Tie ,:E':
* 5
HCHO 1,2% | Mgdm HCHO 4| Chink ndng dd HCHO |ad  ©
£ ¥
¥ CHn
Huroge [ Rig B H;50, o dung
¥
HCL0,3% ™ MNgsm A=it
Hudc M -
- —™ T * MNa, o0y 20% tong khS
_— — Phsi-:-ﬁng . Eeo @n dung
Loc s ba
Ly oim ‘ Fha lodng ¥ Idng mong
Loc dob
ZHn
Iaven 5%, H“‘m‘ l
K&t ¥ H50, thai i L
dd H20, | e HS0,hal | ¥
10% ‘L
Ly fm Trung hod ™ Eeo ldng
> [
Ep
¥ HCHO 0,2%
Trung bhoa
W
Ep =i
¥
Sy T—® Hghifn [ ¥ dug




S6 noa daay chuyean thieat bo saln xuaat AlginatNa

1. Bed roda 6. Loic thoa 11. Mauy ly taam 16. Mauy troan
2. Caau 7. Maung houng 12. Tui loic 17. Mauy eup soii
3. Noai nadu 8. Bea choua 13. Maling keat tuda 18. Log
saay

4. B6m 9. Bed tauch bad 14. Dagn rouc nooduc 1

mauy nghiean

: TL‘\I 1% Vs 7N P'\L'\"\ If\"\l"v\v'\ﬂ 1n DAM 1 : “n"\l\l\l I\I\IP'\



2.7.2.MOt sO qui trinh sdn xuat alginate natri khac



| k Quy trinh san xudt alginate bang xé6i lyu baéng
\ (V)
2 )

Rong nguyean lieau - Ngaam rola - Xod

lyu hoau chaat

~ RoUa - Naau chieat - Phaloadng -
Phaan tauch

- Tady traéng - Kedttula - Rola - EUp

-~ Trung hoag



2. SO0 Nnoa coang nghea

Bi thi saln xuaat Alginat Na

baeng phddng phaup xo60
lyu CaCl, tog 2 loaii rong
Nadu vueng biean Nha
Trang.

Rong Mau khad
Cung dich Call, #,7 Rifa
01% VAW =24 ldn, °
= 459C, th¥i gian 1 gid X1 1f bod chdlt
cho cd hai lodi rong *

, Wi loai Z Kjellmanianum
7oL o1 S Mectmr o N chigt 1= SE'C, thti gian 1,1 gid,
5-1“::'33;:3" _“CS? ‘iﬂ— dungdich Na; 00, 2,8%,
- "dffa“N’ .y - VW =24 ldn

ung dich  Na;CO; Na,HPO, frong khé =5%
2 6%, VW =24 lin
Ma,HP Oy frong khis
=5H%
Fhdn tdich
Dich chi&t
Mudc Javen (hoat d& l
Chd't lwdng = 38 @l 2%, Tiv mi
théi gian 10pht, 1 ymar
thudng
¥
K& tha _ Dung dich Hy50, 10%
Rifa &p
Bat Ma,CCh TH Trung hod
Tdch nirde
Lim kha .| Bao gdi, bio gquan




I Ih{ Saiun xuaat Alginat theo phoong phaup

Rong nguyean lieau - Ngaam HCI 0,33% -

Caét nhoU
~ Ngaam thuyd phaan - Lagm trong -
Loic tauch
~ Alginat Canxi - Taay traéng - Keat tula
Alginic

-~ Ré0a - EUp - Chuyedn vea daing



Eong
HCHO "
HyZoy it 1f
¥
Eia
*
ChisfT Tt
*1 MagCh
Hin hop dung dich Alginat Mai o 1hé
4
Pha loing
+ N ~ \ N an N
Loc 1o 4., SO floa coang ngheéa saln
*‘ﬂ xuaat Alginat Na baeng
Iim 1 A \ ' \
T phoong phaup canxi houa vag
Locunh aX|t hOl\Ja
% | ¥
A Phucdng phi p Canw E. Phudng phip Aan
i
¥
Tfvmiu Ep MalH
* y——| dim #ic
At hod Alginal Maio ZqHsOH
* ¥
Algiic Ly im
¥ | Naacon F;
Alginal Mau Lim khé
Y I
I.im#kh-:? Kainh-:-'
Thinh phim _ _
Ed1 Alginar Ma1o

Thinh phi'm




Laminaria angustata

10 gram
M&u t°= 100°C trong 30
Nutfc thii |e - e Nutfc sach
phuit T3 & VW= 21
. 0,5% CaCl, du
- . M4 t°=100°C trong 30 * 2 9Ung
Chit ldng thdi |g4— s dich VW= 2/1
phit -
Chet 1dngthdi [ Rira Mutte zach
Mgy lin 1 C.lg NECEN”H“
t°= 100°C trong 30 phuit =2e
lmng P T & VW= 271
Mdu ldn 2 0,1g MNa,00,
t°= 100%C trong 30
Bi thdi — Loc thd
Jr 5. S6 noa quy trinh coang nghea
Phe thii  |lg—]| Loc tinh saln xuaat Alginat cula Nhaat
3 Baln

Dich loc Alginat




Quy trinh do Noboru Suzuki- Nhaat Baln nghiean coéuu
tauch chieat Alginat trean rong Laminaria angustata. Quau
trinh AGGIc thdic hiean nho sau :

- X6U lyu nguyean lieau baeng noduc noung vag CaCl,
0,5%.

- Quau trinh nadu n66ic thdic hiean trong moai troégng
NaCl vag Na,CO, .

- Phaln 6ung xLOy ra khi naau trong moai frééeng
nagy Nooic Noboru Suzuki moa tal trong sé noa sau nagy:

Ca- Alginate + NaCl 2 Na - Alginat + CacCl,

CaCl,+ Na,CO, [0 CaCO, + NaCl
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