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MO DAU
1. Ly do chon dé tai

Nuéc ta cd ngudn thuy san doi dao, lugng vo giap xac phé liéu
hang niam rét 16n (ndm 2005 1a 70.000 tan). Trong d6 c6 vo cua ghe.

Chitosan (CTS) diéu ché tir chitin tach tir vo tdm, cua, ghe 1a
mot polymer sinh hoc ¢6 rat nhiéu tng dung trong doi song, cac linh
vuc nhu y t&; sinh hoc; cong - néng nghiép; cong nghé moi truong. ..

Mot dac tinh cia CTS la hoa tan trong mdi truong axit lodng
tao gel cation:

(Chit=NH,), + "H;0" — (Chit-NH;"), + nH,0

Nam 2006, E.C. Dreyer - Hoa Ky da tao thanh cong va nghién
cau 16p mang CTS trén bé mat catot bing phuong phap dién hoa dé
ttng dung trong bao quan thuc pham.

Nhiéu nghién ctru trong va ngoai nudc cho thdy CTS uc ché an
mon kim loai tét, kha ning tao phurc kim loai cao.

Hién nay van dé bao vé kim loai truéc sy an mon Ia vain dé buc
thiét, trong d6 c6 bao vé vat liéu thép biang phuong phap ma dién. Lép
ma kim loai-polymer d4 duoc sir dung nhung chura nhiéu va hién trong
nudc chua co cong trinh nghién ciru duoc cong bd vé tng dung cua
CTS trong ma dién.

K&m la kim loai ma tét trén thép vi tinh chiu dung an mon co
hoc, chiu bién dang, tinh my thuat va kha ning lam anot hy sinh. Néu
tao duoc I6p ma két hop tinh ning bao vé bang nguyén tic anot hy sinh
va I6p mang CTS thi kha ning chdng an mon s& rat cao. Chinh nhirng
ly do trén ma tdi quyét dinh chon dé tai “Nghién cizu diéu ché chitosan
tir chitin vé ghe va #ng dung 1am phu gia ma kém dién hoa” lam dé
tai luan van t6t nghiép cia minh.



2. Muc dich nghién ciru

- Nghién ctru diéu ché CTS tur chitin tach tir vo ghe phé liéu
ché bién thuy san véi hiéu qua va mic d6 deacetyl cao.

- Nghién ctu tng dung CTS dé tao 16p phu ma composite Zn-
CTS trén thép bang phuong phap dién hoa.

3. Poi twgng va pham vi nghién ciu

- CTS chiét tach tir vo ghe phé liéu ché bién thuy san

- Chét Iugng I6p ma dién hoa composite Zn-CTS
4. N§i dung va phwong phap nghién ciru

> Nghién ciru 1y thuyét

- Nghién ctru ngudn gdc, trang thai ton tai cua chitin.

- Nghién ciru cac tinh chat hod ly cua chitin, CTS.

- Phuong phép chiét tach chitin, diéu ché CTS.

- Nghién ctu quy trinh dic diém cua céng nghé ma kim loai
dién hoa, cac phuong phap ma kém dién hoa.

- Nghién ciru kha nang sur dung CTS trong ma kém dién hoa.

» Nghién citu thuc nghiém

- Tbi wu hoa diéu ché CTS tir chitin vo ghe véi hiéu suit cao
va do deacetyl phu hgp vai muc dich nghién cuu.

- Nghién ctru ma kém dién hoa trén thép xay dung véi su tham
gia cia CTS lam phuy gia, kiém tra so sanh chat luong I6p ma va su
chdng an mon vai 16p ma kém khdng c6 CTS trong cung didu kién.
5. Y nghia khoa hoc va thuc tién ciia dé tai

> Y nghia khoa hoc

- Nghién ciru itng dung méi cua CTS.

- P& ra mot huéng méi tao 16p ma dién chit lugng cao, than
thién voi méi trudng va kha ning tng dung tét cua né trong thuc té.



> Y nghia thiec tién

- Tao chat liéu ma mai trén thép dam bao yéu cau ky thuat va
my thuat.

- Giam van dé nguon chat thai ma dién gay 6 nhidm moi
truong, bang cach st dung loai chit ma tt c6 thé thay thé nhiéu loai
chit ma la kim loai ning doc hai khac.

6. Céu tric luan vin

Luan vin gom 78 trang va 6 phu luc. Trong d6 c¢6 14 bang va
24 hinh. Phan m¢ dau gom 3 trang, két luan va kién nghi gom 2
trang, su dung 27 tai liéu tham khao. Néi dung luan van c6 3 chuong:

Chuong 1 - Téng quan, 32 trang.

Chuong 2 - Nguyeén liéu va phuong phap nghién ctru, 17 trang.

Chuong 3 - Két qua va thao luan, 21 trang.

CHUONG 1
TONG QUAN

1.1. TONG QUAN VE CHITIN VA CHITOSAN

1.1.1. Lwoc sir nghién ciru chitin— CTS

1.1.2. Sy tn tai ciia chitin va CTS trong tw nhién

1.1.3. Pic diém ciu tao va tinh chit ciia chitin — CTS

a. Pdc diém cdu tao va tinh chdt vit Iy ciia chitin

b. Pdc diém cdu tgo va tinh chat vat ly ciia CTS

¢. Tinh chdt héa hgc cia chitin — CTS

1.1.4. Tinh hinh nghién ciru san xuit chitin va CTS trong
nuwéc va trén thé gioi

a. Tinh hinh nghién cizu chitin va CTS trén thé gigi

b. Tinh hinh nghién cizu s@n xudt chitin va CTS trong nwéc
1.2. LY THUYET AN MON VA BAO VE KIM LOAI



1.2.1. An mon kim loai
a. Pinh nghia va phan logi cac qué trinh d@n mon
b. Céc chi tiéu danh gid toc dé an mon
1.2.2. Cac phwong phap bao vé kim loai
a. Bdo vé bang phwong phdp di¢n hoa
b. Bdo vé bang chdt rrc ché (chat 1am chdm dn mon)
¢. Si dung lép phii boc dé ngin chéin dn mon
1.3. MA PIEN
1.3.1. Khéi ni¢m co ban vé ma dié¢n
a. Co s¢ chung
b. Thanh phan dung dich va ché d@é ma
1.3.2. Ma kém
a. Gidi thigu chung vé lép mg kém
b. Tinh chat va fing dung ciia lép mg kém
¢. Mgt sé dung dich ma kém thwong ding hién nay
d. Pdnh gid chdt lweng 16p ma

CHUONG 2

NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. NGUYEN LIEU, HOA CHAT, DUNG CU

2.1.1. Nguyén li¢u

Nguyén liéu duoc sir dung 1a vé mai ghe, chu yéu la ghe ba
miat, (tén khoa hoc 1a Portunus sanguinolentus) (Hinh 2.1), dwoc thu
mua cua tiéu thuong tai chg Non Nudc, quan Ngii Hanh Son, thanh
phd Pa Ning. Pay 1a loai ghe phd bién ¢ céac tinh ven bién Viét
Nam, dic biét 1a mién trung, lodi ndy séng ¢ day ban cét ven bién
v&i do siu nude tir 5 — 25 mét.



(@) (b)
Hinh 2.1. Ghe twoi (a) va mai ghe (b)
2.1.2. Hoa chat

2.1.3. May moc, dung cu thi nghiém.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Nghién ciru téi wu héa qua trinh diéu ché CTS
a. Quy trinh tach chitin tir vé ghe
Quy trinh dugc mé ta theo so dd trong hinh 2.2.

| Thu mua vé ghe phé li¢u |

| Xt 1i so bé (rira, sky) |—>

| Vo ghe kho so ché |

‘—| Loai khodng bing HCI 10%

| San phim rin |

| Loai protein bang NaOH 10% |—>

| Chitinvéghe |

Hinh 2.2. So d6 tom tat quy trinh tach chitin tir vé ghe
- Loai khodng: Vo6 ghe khé sach bé manh 1x1(cm), ngdm dao
trong dung dich HCI 10%; ty 18 ran/long (w/v): 1/10; nhiét &6 phong;
thoi gian 11h. Sau d6 rira trung tinh, siy khd.
- Loai protein: San pham ngam trong dung dich NaOH 10%; ty
I&6 w/iv=1/5; nhiét d6 phong; thoi gian 24h. Sau d6 rira sach, kiém tra
protein vé6i thudc thir Biure, siy kho, thu duoc chitin vé ghe.



b. Quy trinh diéu ché CTS
Quy trinh theo so d trong hinh 2.3.

| Chitin v6 ghe i

Khao sat
Thyc hién phan tng deacetyl (zl_eu kién
bing dung dich NaOH to1 wu anh
——| hudng:
[ Cnitosan the | ﬂ;&létgﬁg
. B - néng do
CILCOOH 15 lotbd cin dung dich
- - NaOH 16i
hiéu suat.
| Dung dich Chitosan/CH;COOH |
Thém NaOH 10% dén pH=7, loc lay
két ma. lam sach bang con tuyét doi

Xac dinh cac chi tigu | |

PR Chitosan |—-—
quy chuan va dinh tinh

Hinh 2.3. So' d6 tom tat quy trinh diéu ché CTS
- Deacetyl hoa: Khao sat téi wu cac diéu kién Comaon (Z1):
40%+ 50%, thoi gian (Z,) tir 5h+8h; nhiét do (Zs): 80°C+100°C;
w/v=1/20 dé thu CTS. Str dung ké hoach thuc nghiém bac mét hai
mirc tbi uru toan phan (2¥) dé khao sat. Goi Z; (j = 1; 2; 3) la muc gidi
han cua viing nghién ciru, tam ké hoach z? duoc xac dinh theo cong
thic:
2y = o * Zine 1)
Trong d6 Zjmax 1& mac gidi han trén, Zjnin 1a mac gidi han dudi.
Khoang bién thién cac yéu t6 xac dinh theo cong thuc:
Az, = L= Zimn 2.2)
: 2
Xay dyng dugc didu kién thi nghiém theo bang 2.1.
Bang 2.1. Pieu kién thi nghiém diéu ché CTS durgc chon
Cac yéu to anh huong
Z; (%) Z; (h) Z; (C)
Zimax 50 8 100

Cac mirc




z° 45 6,5 90
Zimin 40 5 80
AZ; 5 15 10

Thuc hién voi 11 mau thi nghiém c6 khéi lwong 59 méi mau

trong cac binh cau 250ml, sé liéu thé hién trong bang 2.2.
Bang 2.2. Sé liéu thuc nghiém khdo sdt diéu ché CTS

Thi nghiém tai

tam
1 2 3 4 5 6 7 8 9 10 | 11
Z;(C%) |40 | 50| 40| 50| 40|50 | 40 | 50 | 45 | 45 | 45
Z, (h) 5 5 8| 8 515 8 8 [65]65|65
Z; (°C) 80| 80| 80|80 |100({100| 100|100 | 90 | 90 | 90

- Tinh ché: Sau cac khao sat & trén, rira sach say kho, ghi lai
khdi Iwgng mdi mau. Sau d6 hoa tan miu CTS thu dwoc bing dung
dich CH;COOH 1% (dung dich A) dé duoc dung dich CTS/A (dung
dich B) c6 nong do 1%, loc va két tua lai bang dung dich NaOH 10%
dén pH>7, loc rira bang con 96% dén hét kiém, ngdm trong con tuyét
d6i & 50°C-60°C trong 5 gio, rira lai bang axeton. San phim dem siy
kho va xac dinh hiéu suit deacetyl hoa.

2.2.2. Xac dinh mdt s6 chi tiéu hoa ly ciia CTS
Viéc xac dinh mét sb chi tiéu hoa ly caa CTS nham kiém tra
va so sanh chét lugng CTS voi tidu chuan cia CTS thuong mai va

STT thi Thi nghiém theo cac phuong an
nghiém

theo yéu ciu ding ma dién.

a. Xdc dinh dp am

b. Xdc dinh ham luwgng tro ciia CTS

¢. Ham lwong chat khdng tan

2.2.3. Phan tich dinh tinh CTS

a. Phdn tich ham Ilwong nguyén to nito — xdc dinh dé
deacetyl

b. Phé hong ngogi



¢. Phé céng hwéng tir hat nhan proton

2.2.4. Nghién ceu wng dung CTS lam phu gia ma kém dién
hoa

a. Co so nghién ciru

CTS la mét polymer sinh hoc, mang dién tich duong trong moi
truong axit lodng, dic biét tan tét trong dung dich axit acetic lodng.
Do d6 khi cho dong dién chay qua dung dich, thi cac cation (Chito-
NH;"), s& di chuyén vé phia catot va nhan dién tir giai phong H, theo
phan tng: 2(Chito-NHs"), + 2ne — 2(Chito-NH,), + nH,'

Str dung CTS lam phu gia trong dung dich ma k&m c6 thé tao
duogc 16p phu composite Zn—CTS. Lép ma mai nay c6 thé két hop
dugc tinh nang cta kém va CTS vira dong vai tro 1a mot 1op pha hiéu
qua va bén véi méi trudng, bén co hoc, vira ting kha ning ngin can
an mon kim loai do tinh ning trc ché dn mon kim loai cua CTS.

b. Chudn bi dung cu, dung dich ma, vdt ligu ma va xi ly se
bé vt ligu ma

- B dung cu mg

Lip dit hé thdng ma nhu trong Ihinh 2.4.

Ld kém Tim thép
(anot tan)  (catot) f My chinh lun
dong mgt chiéu

Hinh 2.4. B¢ tri hé thong ma kém dién hoa trong phong thi nghiém



- Dung dich mg

Chuan bi hai loai dung dich ma: Dung dich ma thd chia
ZnS0O,4.7H,0 (250 gamV/lit); NaCl (40 gam/lit), H3BO3; (30 gam/lit).
Dung dich ma nghién ctiru: Dung dich ma thé c6 thém CTS.

Dung dung dich H,SO, 10% va NaHCOs dé diéu chinh d6 pH.
CTS duoc pha ché thanh dung dich 1% trong CH;COOH 1%.

- Vat liéu mag

Chon vit lidu ma thir nghiém 1a loai thép tim CT3, kich thuéc
45 x 25 x 0,5 (mm). Anot lam bang Zn 99%.

- Xar ly bé mat vat liéu mg

c. Quy trinh mg

Xir ly dung dich ma véi mat d6 dong 1A/dm? toi khi duoc 16p
ma séng. Ma 16p k&m thd ¢ pH: 3,5; D, 4,5A/dm?. Lép ma composite
Zn-CTS khao sat: pH: 2,5+5,0; mat do dong: 3A/dm? + 8A/dm?;
nong d6 CTS: 0,5+2,0 gam/lit; tdi uu héa theo ké hoach thuc nghiém
bac mot hai mirc ti wu toan phan, sé liéu thé hién & bang 2.3.

Bang 2.3. Sé liéu thuc nghiém khao sét ché dg ma Zn-CTS

STT TN theo cac phuong an TN tai tam
112 (3|4 |5]|6 |78 9 10| 11
pH 25150(25(501(25|50(|25(50| 35| 35| 35

D.(A/dm?) 313|883 |3|8]|8]| 55| 55|55

C.CTS(g/l) |0,5]/05(0,5(0,52,0({2,0(2,0(|2,0| 1,25] 1,25| 1,25

(TN: Thi nghiém; C. CTS: Néong dé CTS)
Ma 20 phat/thi nghiém, tinh toan téi uu hoa hiéu suat dong.
2.2.5. Kiém tra danh gii kha ning chéng in mon caa lop

a. Pdnh gid bé mgt va kiém ching bang hinh dnh SEM
Sau qué trinh ma, chup SEM, so sanh d6 min, hinh thai cAu tric
I6p ma Zn véi l6p ma composite Zn-CTS.
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b. Pdnh gid bang phwong phdp kiém tra dé giam khéi lireng

So sanh do giam khéi lugng cua lop ma Zn véi lop ma
composite Zn-CTS theo chu ky 24h trong 10 ngay khi nhing trong
dung dich NaCl 3,5% ¢ nhiét d6 phong.

Sau 10 ngay kiém tra so sanh hinh anh SEM bé mat hai I6p
ma.

c. Pdnh gid bang phwong phdp do tong tré dién hoa (EIS)

Trong luan vin sir dung phuong phéap do tong tré dién hoa dé
danh gia mirc d6 chdng an mon kim loai cua 16p ma composite & cac
ndng d6 chitosan khac nhau bang cach so sanh voi 16p ma thuong.

CHUONG 3
KET QUA VA THAO LUAN
3.1. TACH CHITIN TU VO GHE
Thuc hién tach chitin tir vo ghe vai 600 gam vo ghe khd. San
pham cho két qua nhu trong bang 3.1 va hinh 3.1.
Bang 3.1. Két qua xi ly tir 600 gam vé ghe

Sdn pham Sau khit khodng Sau khit protein
Khoi luong (g) 104,65 77,47

% san pham 17,44 12,91

Mau san pham Hong Phét hong
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Hinh 3.1. Chitin thu dwoc tir vo ghe
Nhan xét: Thanh phan chi yéu trong vo ghe khd la chat
khoang, (CaCOjs, Cas(PO,), va mot sé cht vo co khac). Ngoai ra con
c6 chitin, protein va céc chat mau hitu co. Trong qua trinh khir
khoang, cac hop chit vo co bi hoa tan va mot phan protein ciing bi
thiy phan. Khuay lién tuc dé ting téc do phan ung. Quéa trinh khir
protein bang NaOH 10% ngoai khir protein con khir mét phan hop
chat mau khién mau nhat hon.
3.2. QUA TRINH DEACETYL HOA CHITIN
Khao sat theo phuong an ké hoach truc giao cip I nhu d trinh
bay & muc 2.2.1.2. Phuong trinh hdi quy cua ké hoach c6 dang:
¥ = bg + DXy + DoXo + D3Xg + D1oXaXo + D13XeXs + DogXoXs +
b12sX1XoXs (3.1
Trong d6 xi; Xz; X3 lan luot 13 bién ma héa néng d6 NaOH;
thoi gian va nhiét do va duoc xac dinh boi céng thirc (3.2).
2272 3.2)
oAz,
Lap ma tran ké hoach 2° nhu ¢ bang 3.2 va bang ma tran ké
hoach bién sé hang 3.3.
Bang 3.2. Ma trdn ké hogch 2%cho qua trinh diéu ché CTS

STT Giatri thuc Gia tri ma hoa Ham muyc tiéu

Zi(%) | Z,(h) | ZCC) | x¢ | %o | xs y (%)
1 45 5 80 - - - 52,24
2 50 5 80 + - - 57,94
3 45 8 80 - + - 60,30
4 50 8 80 + + - 61,26
5 45 5 100 - - + 58,44
6 50 5 100 + - + 60,78
7 45 8 100 - + + 60,92
8 50 8 100 + + + 58,32
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Bang 3.3. Ma trdn ké hoach qua trinh diéu ché CTS véi bién sé hang

STT Bién ma héa Ham muyc tiéu

Xo | X1 | X2 | X3 |X1Xo | X1Xs [ XoXs | X1XoX3 y (%)
1 + |- |- -]+ ]|+ |+ - 52,24
2 + |+ | - - - - + + 57,94
3 + |- |+ | -] - |+ - + 60,30
4 + |+ |+ |-+ -] - - 61,26
5 + |- |- |+ ]|+ | - - + 58,44
6 + |+ |- |+ ] - |+ | - - 60,78
7 + |- |+ |+ | - - |+ - 60,92
8 + |+ |+ |+ |+ |+ |+ + 58,32

Tir d6 tinh dwoc céc gié tri hang: by = 58,775; b; = 0,8; b, =
1,425, b3: 0,84, b12 = -1,21; b13 = -0,865, b23 = -1,42; b123 = -0,025
Gia tri ham muc tiéu tai tdm phuong éan: vy, =57,36 %;
y? =58,82%; y? =58,4%, gi tri trung binh: y* =589 %.
Phuong sai lap: 52 =13 (y0 - y%)? = 0,565, do lich chuan
u m —l ~ a

Stj = (S7/8)"* =0,266; bac ty do lap: f, =m-1=2.
V&i mac ¢6 nghia p = 0,05, bac tu do lap f,=2, tra bang dugc
chuan sé Student: tos,2 = 4,30. Nhu vay b c6 nghia khi b,|>s

o Lo =
1,142. Chon duoc: bg; by; by, va bys. Vay phuong trinh hdi quy bién
ma: y = 58,775 + 1,425%, — 1,21x:%X; — 1,42%,%3

Tai cac diém thyc nghiém: §, = 54,72; §, = 57,14; §5 = 62,83;
94 = 60,41; §5 = 57,56; 95 = 59,98; §7 = 59,99; §5 = 57,57.

Phuong sai du: 52 le_Ii(yi _3)? = 4,189; chi sb Fisher:

S _ 4189

=5 _0565:7,414.V6if1=N—I:4véf2:m—1:2,6m1’rc
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c6 nghia p = 0,05, tra bang thu dugc Fps11, = 19,3 > F. Vay phuong
trinh héi quy vira thiét lap tuong thich véi bire tranh thuc nghiém.
Khai trién cong thic (3.2) sang bién thuc Z; véi cac gia tri
tuong ung trong bang 2.1, duoc cac gia tri x;:
Z,-45. Z,-65. Z,-90
X, =——, = 2 ! 1] X, =———
' 5 ST 10

Thu dugc phuong trinh theo bién thyc: y = — 49.97 + 1,049z, +
16,73z, + 0,615z3 — 0,1612;7,— 0,0952,25 (3.3)

Giai phuong trinh (3.3) véi phan mém Matlab 5.3, két qua thu
duoc gié tri hidu suét cuc dai 1a 62,37%, tai cic diéu kién: Nong do
NaOH: 41,00%; thoi gian dun: 8,00h; nhiét do: 81°C

Nhan xét: Trong qua trinh diéu ché CTS tir chitin, ngoai nhom
acetyl bi tach ra tir chitin, con mot phan phan tir CTS bj cit mach va
hoa tan theo dung dich, dan dén giam hiéu suat qué trinh diéu ché.

O nhiét d6 thip, nong d6 NaOH thap, nhom acetyl tir cac mét
xich khdng bi tach nhiéu din dén d6 deacetyl khong dat yéu cau. O
nhiét d6 cao, nhom acetyl bi tach ra nhiéu tuy nhién kém theo d6 la
su cat mach. Thuc té khao séat cho thiy khi st dung nhiét do cao,
nong d6 NaOH cao thi dung dich CTS tao thanh tao két taa vai dung
dich ZnSO,, dan dén viéc can tré nghién ctu st dung CTS dé ma
kém. Nhu vay st dung c4c gi tri mién anh huong nhu d khao sét 1a
hop ly. Hinh anh CTS thu dugc nhu hinh 3.2.
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Hinh 3.2. CTS tinh ché

Sau qué trinh tinh ché, san pham thu duoc 1a CTS bét, hinh
kim, mau tring duc. C6 sy khir mau ndy la & cac qua trinh khu
khoang, khir protein va deacetyl & lam mit di mot phan mau sic. Sy
tao thanh dung dich CTS/CH;COOH d4 tach duoc riéng thanh phan
mau va thanh phan CTS, khi két tua lai CTS bing NaOH, phan mau
dugc tach ra va rua troi boi C,HsOH.
3.3. MQT SO CHi TIEU HOA LY CUA CTS

3.3.1. P9 4am

Két qua xac dinh do am cua CTS la 10,13%, gan véi muc tiéu
chudn thuong mai (léch 0,13%), ngoai kha ning hat 4am cao cua CTS
thi nguyén nhan con do anh huéng caa do am phong thi nghiem.

3.3.2. Ham luwgng tro

Két qua xac dinh ham lugng tro cua CTS duoc 1a 0,027%, san
pham dat chi tiéu vé& ham luong tro. Ham luong tro thip chang to
qué trinh khir khodng voé ghe dugc thuc hién twong dbi triét dé.

3.3.3. Ham lwgng chit khong tan

Két qua xac dinh ham luong chat khdng tan cia CTS la 7,12%,
dap tng duoc chi tiéu CTS thwong mai. Chit khdng tan ¢ day chu
yéu 1a mét phan chitin chura phan ang hét (Vi vo ghe day).

Nhu vdy vé co ban, cac chi tidu vé do am, do hoa tan va ham
lwong tro cua CTS d diéu ché dat dugc yéu cau dé ra.
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3.4. PHAN TiCH PINH TINH CTS

3.4.1. Py deacetyl hoa

Kiém tra d6 deacetyl mau CTS theo phuong phiap TCVN
6498:1999, két qua cho thidy ham luong % cua nito trong mau dat
8,45%. Do deacetyl cia mau CTS xic dinh theo cong thuc (2.7)
duoc 88,83%. Nhan xét: Do deacetyl phu hop véi yéu ciu cua thuc
nghiém va dat chi tiéu ciaa CTS thuong mai.

3.4.2. Phé hong ngoai

Phé hdng ngoai (KBr), vma(cm™): 3521,83; 2931,15; 1664,16;
1628,88; 1436,18; 1381,90; 1319,48; 1172,92; 1053,50; 887,94;
757,66; 651,81; 592,10; 505,25.

Theo trén, dinh hip thu cuc dai 3521,83 cm™ dic trung cua
nhém -OH, dinh hap thy & 2931,15 cm™ va dai lan can trong khoang
3000 — 2800cm™ dic trung cho nhém —CH,, —CH3 va nhém CH; dinh
hdp & 1664,16 cm™ va 1628,88 cm™ lan luot dic trung cho dao dong
bién dang cua -NH trong amid bac mot va —NH,, lién két CO-CHs
dugc thé hién bai dao dong khu vyc 1436,18 cm™ va lan can, dinh
hip thu ¢ 1053,50 cm™ dic trung cho dao dong cua nhém C-O, dinh
hip thu & 888 cm™ dic trung cho dao dong cua lién két glycozit.

3.4.3. Phé cong hwéng tir hat nhan *H-NMR

Pho *H-NMR (500MHz, D,0).
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Hinh 3.4. Phé 'H-NMR cua CTS diéu ché tir chitin vé ghe
Trong hinh 3.4, cum peak A thé hién dic trung cho H ctia -CHs

-~ ~

trong nhém acetyl con lai sau khi deacetyl héa, cum peak E thé hién
dac trung cho H ¢ vi tri C(y trong vong pyranose. Cac cum peak khac
tng vai H trong céc cacbon con lai. i véi mach polymer cia CTS,
do cac mit xich khac nhau vé sy c6 mit cua nhém acetyl hay nhém
amino, ciing nhu sy khdng tuan hoan cua cac mat xich ma khéng c6
mét phéd xac dinh, chi ¢ thé kiém tra bang xac dinh sy c6 mit cua
c4c nhém peak & cac vi tri dic trung. Dwa vao cac dir kién vé dic
diém phd 'H-NMR va phé IR, va so sanh vai nhiéu pho d¢6 CTS o
c4c tai lidu tham khao c6 khing dinh chit ma ching t6i diéu ché la
CTS véi mic deacetyl nhat dinh.
3.5. KET QUA NGHIEN CUU KHA NANG CUA CTS LAM
PHU GIA MA KEM

3.5.1. Khao séat sir dung CTS lam phu gia ma kém dién héa

a. Két qud tao |6p ma thuwong
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- Luong Zn két taa trén catot tinh theo cdng thirc (1.8), chiéu
day & tinh theo céng thuc (1.11). Ma I6p ma thuong trong thoi gian
20 phat. Khéi lugng 16p ma theo ly thuyét 0,4226 gam, thuc té dugc
0,4057 gam. Hiéu suit dat 96%. Do day I6p ma tinh duoc 24,37 um.

b. Khdo séat lép mg kém cé phu gia chitosan

- Khao sat 16p ma kém c6 phu gia CTS theo phuong an ké
hoach tryc giao cap |. Phuong trinh hdi quy cua ké hoach nhu sau:

y= bo"'b1X1+b2X2+b§X3+b12X1X2+?13X1X3+b23X2X3+b123X1X2X3 (3.4)

Tropg do6 x1; Xp; Xz lan luwot 1a bién ma hda cua d6 pH, mat do
dong va nong d6 CTS.

V6i ham muc tiéu y 1a hiéu suit dong thu duoc tir cac thi
nghiém, lap dugc ma tran ké hoach 2° nhu trong bang 3.7 va bang
ma tran ké hoach vai bién sé hing 3.8.

Bang 3.7. Ma trdn ké hoach 2%cho qué trinh ma kém

STT Giatri thuc Gia tri ma hoa Ham muyc tiéu

Z: |ZAAmM)) [Zs @) | x| % | Xs y (%)
1 2,5 3,0 0,5 - - - 95,50
2 5,0 3,0 0,5 + - - 94,16
3 2,5 8,0 0,5 - + - 98,94
4 5,0 8,0 0,5 + + - 91,07
5 2,5 3,0 2,0 - - + 97,95
6 5,0 3,0 2,0 + - + 95,39
7 2,5 8,0 2,0 - + + 92,86
8 5,0 8,0 2,0 + + + 90,23

(Z1: d6 pH; Z,: mdt dg dong; Zs: nong dé CTS)
Bang 3.8. Ma tran ké hoach cho qué trinh mg kém véi bién sé hang

STT Bién ma héa Ham muyc tiéu
Xo | X1 | X2 | X3 | XaXo | X1Xg | XoX3 | X1XoX3 y (%)
1 + | - - - + + + - 95,50
2 + |+ | - - - - + + 94,16
3 + + - - + - + 98,94
4 + + + - + - - - 91,07
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5 + | - - + + - - + 97,95
6 + |+ | - + - + - - 95,39
7 + | - |+ + - - + - 92,86
8 + |+ |+ + + + + + 90,23

Tinh dugc céc gia tri hang: by= 94,763; b, =-1,55; b, = -0,988;
bs=- 0,655; by, = -0,575; byz = 0,253; by = -1,575; by = 0,558.

Thi nghiém tai tim phuong an thu dugc cac gia tri ham muc
tiéu: y° =96,99%; y? =95,12 %; y? = 95,82 %. Gia tri trung binh:
95,98 %; phuong sai lap: s2-0,893; do léch chuan: Sy =
(S2/8)"2 =0,334; bac ty do lap: f, =m-1=2.

V&i mac ¢6 nghia p = 0,05, bac tu do lap f,=2, tra bang dugc
chuan sb Student: toes> = 4,30. Nhu vay b; c6 nghia khi
\bj\ > S, 1, =1,436. Chon duogc bo; bas. Vay phuong trinh hoi quy bién
ma: y = 94,76 — 1,55%; — 1,575X,X3

Tinh dwoc gia tri tai cac diém thuc nghiém: $, = 93,60; §, =
94,75; 3 = 95,925; 9, =94,775; J5s = 96,750; ¥ = 97,9; 97 = 92,775;
95 = 91,625. Phuong sai du: s2, =5,13; chi s6 Fisher: F = 5,747,

Voifi=N-I=5vaf,=m-1=2, &mic c6 nghia p = 0,05,
tra bang thu duoc Fppp = 19,3 > F. Vay phuong trinh héi quy bién
ma trén tuong thich vai birc tranh thuc nghiém.

Mai lién hé gitra bién ma véi bién thuc Z;:

. = Z,-375. o = Z2-55; - Z,-125

Y125 7 25 075
Viy phuong trinh theo bién thuc: y = 93,638 — 1,55z, + 1,052,
+ 4,6223 — 0,842,23
Giai phuong trinh bién thyc trén véi phan mém Matlab 5.3,
duoc hiéu suét cuc dai 12 96,62 %, tai cac diéu kién: Do pH: 2,8; mat
d6 dong: 8,00 A/dm?, CTS: 0,55gam/lit
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Nhan xét: Qua khao sat nhan thay khi pH thap sinh nhiéu khi
H,; khi pH qué cao thi 16p ma nhuém mau tbi dong thoi bé mat I6p
ma xU xi. Mat d6 dong quéa cao lam giam hiéu suat dong va chét
lwong 16p ma do sinh nhiéu bot khi H,. Nong do CTS cao gay ting
d6 nhét dung dich, can trg dong dién, mat khac CTS tap trung Ién bé
mit catot gay can trg sy két taa Zn. Két qua ma dién & cac ché do toi
uu thu dugc I6p ma min, sang.

3.5.2. Chit hrgng I6p ma danh gia qua hinh anh

Hinh anh SEM so sanh c4c mau thé hién ¢ hinh 3.5 va hinh 3.6
vé6i ky hiéu mau A: Lép ma Zn; mau B: Lép ma Zn-CTS.

. 200/ X200

20KV X5,000  Sum 2012 COMFA-IMS

Hinh 3 6 Anh SEM hal mau & dé phéng dai 5000 lan
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Nhan xét: Lép ma ¢6 phu gia (B) cau trdc chit ch& hon 16p ma
thuong (A), hinh anh thé hién & 16p ma c6 phu gia min hon 16p ma
khong st dung phu gia CTS. Cac mam Zn trén I6p ma composite Zn-
CTS dugc CTS bao phu béi 16p mang mong caa né.

3.5.3. Kha niing chdng in mon cia l6p ma composite trong
mdi treong c6 NaCl

a. Két qud do phé tong tré dién hoa (EIS)

Phé tong tré dién hoa caa mau thép ma Zn va ma composit Zn-
chitosan & cac ché do khac nhau duoc trinh bay trong hinh 3.7.

80
o 0020 % 0 .
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@ + + + 4 ¢ []

f oy '
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+i“ .' § o %
5 i"" B ©
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Hinh 3.7. Phé EIS cia mdu thép mg Zn (a) va composite Zn-
chitosan ¢ cac nong dé chitosan: 2g/l (b); 1g/l (c); 0,55g/1 (d)
Phé tong tré dién hoa Nyquist cho thy, trong truong hop c6
sir dung chitosan thi I6p ma composite Zn-chitosan thu dugc c6 vong
cung 16n hon so véi 16p ma Zn. Pidu ndy cho thiy, 16p ma composite
c6 kha nang chong an mon tét hon va dat téi wu khi ndng do chitosan
la 0,55g/1.
b. Két qud nghién cieu dé chong dn mon qua kiém tra d
gigm khéi lwong
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Két qua biéu dién trong bang 3.9 va hinh 3.8:
Bang 3.9. Theo d6i dé an mon cac lép ma trong dung dich NaCl 3,5%

STT Pé giam khoi lwong (10”°g/lcm®.ngay)
Zn Zn-CTS
1 7,860 5,890
2 6,721 4,746
3 5,883 4,243
4 5,517 4,155
5 5,472 3,982
6 5,244 3,928
7 4,928 3,784
8 4,829 3,556
9 4,540 3,550
10 4,458 3,471

Biéu dd so sanh mat do dong an mon cua hai lop ma kém va
Zn-CTS nhu trong hinh 3.8.

9
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Thoi gian (ngay)
Hinh 3.8. Biéu do mdt dé dong an mon cua hai lép ma
Cac 16p ma sau an mon duoc chup SEM, két qua trén hinh 3.9,
cac ky hiéu mau C: L6p ma Zn, mau D: Lép ma Zn-CTS.
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Hlnh 3.9. Anh SEM hal mau Ma sau dn mon
& dé phéng dai 2000 lan
Nhan xét: Hinh anh so sanh trén hinh 3.9 cho thay trén I6p ma
composite Zn-CTS sau 10 ngay an mon, phan Zn bi hao mon dong
thoi véi mang CTS nhung Zn van duoc bao pha boi 16p mang min.
Lép mang nay tiép tuc ngin can sy an mon ddi vai thanh phan Zn.

Méi trudng mudi trung tinh NaCl 1a méi trudng ¢6 vai trod ting
téc an mon kim loai, két qua nghién ctru chdng dn mon cua lop ma
Zn-CTS va so sanh vai 16p ma Zn trong moi treong dung dich NacCl
thé hién ¢ bang 3.9 va db thi ¢ hinh 3.8 cho thiy toc d¢ an mon xay
ra trén bé mat 16p ma composite mai cham hon so véi I6p ma chi co
Zn. Ban dau téc d6 an mon nhanh va sau d6 giam dan theo thai gian.
Co ché cua dn mon 16p ma kém duoc dé nghi: Trong dung dich dién
ly NaCl, su tiép xic cua bé mat Zn véi kim loai tap chat va céac ion
Na®, CI"gay su phong dién trén anot va catot (kim loai tap):

Zn — Zn*" + 2¢; H,O + 2e — OH + H,

Ma qué trinh ma 16p Zn sir dung CTS 1am phu gia, trén bé mat

catot xay ra dong thoi cac qua trinh khr:
Zn*" + 2e —»7Zn
2(Chito-NHs"), + 2ne — 2(Chito-NH,), + nH,'

CTS va Zn ddng thoi két toa 1&n bé mat catot tao lop ma

composite Zn — CTS. Khi bi an mon trong moi truong trung tinh, lop
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mang CTS ngan can sy xam thuc cua moi truong, can trg qua trinh
oxi héa Zn do vay lam cham qué trinh an mon. Nhugc diém cia CTS
la bi hoa tan trong mdi truong axit lodng, tuy nhién cac ion SO,
PO,* wrc ché dugc qua trinh nay, nén kha ning chdng chiu bi hoa tan
cua CTS twong ddi tét trong mdi trudng tu nhién. CTS da duoc
thuong mai héa, viéc ma ciing don gian, do vay viéc sir dung 16p ma
nay vao thuc tién 1a kha quan.

KET LUAN VA KIEN NGHI

Két luan

1. Khao sét c4c diéu kién téi vu vé ndng d6 dung dich NaOH,
thoi gian phan (ng va nhiét do cho qua trinh diéu ché CTS (g voi
hiéu sut ti da) thu dugc két qua nhu sau:

- Néng do dung dich NaOH: 41,00 % (voi ty 1& ran/long =
1/20)

- Thoi gian cho phan (ng deacetyl hoéa: 8,00 gid

- Nhiét do sir dung: 81°C

Hiéu suat diéu ché CTS tir chitin vo ghe trong cac diéu kién
trén dat t6i da 1a 62,37%.

2. Qua kiém tra phd hdng ngoai va phé cong huéng tir proton
cho thdy CTS da diéu ché co cong thic phu hop vai ly thuyét, két
qua thu dugc CTS véi chit luong nhu sau:

- b am: 10,13% - Luong tro: 0,027%

- Lugng chat khéng tan: 7,12 % - P9 deacetyl: 88,83%

Nhu vay chat lugng CTS d4 diéu ché phu hop vai yéu cau chat
lwong tbi thiéu cia CTS thuong mai, két qua ndy ciing phll hop Vi
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ung dung trong nghién cau thuc nghiém lam phu gia ma kém dién
hoa.

3. ba tao thanh cdng 16p ma composite Zn-CTS trén thép CT3
& quy md phong thi nghiém vai quy trinh don gian. Véi dung dich
nén tao boi ZnSO,.7H,O (250 gamy/lit); NaCl (40 gan/lit), HsBO;
(30 gam/lit) va CTS lam phu gia. Khao sat va tao dugc l1ép ma Zn-
CTS ¢ gié tri tbi wu cac diéu kién anh huong:

-PopH: 2,8 - M4t d6 dong: 8,00 A/dm?

- Nong do CTS: 0,55gam/lit - Hiéu suét cuc dai 96,62%

4. Nghién ctru kha ning chéng an mon cua I6p ma Zn-CTS
bang cac phuong phap kiém tra. Cac két qua hinh anh SEM va thu
nghiém chéng dn mon cho thiy hiéu qua chong an mon cua I6p ma
Zn-CTS cao hon so voi 16p ma Zn trong ca mdi truong dung dich
nude va moi truong am chira NaCl.

Kién nghi

1. Nghién ctru ddy du hon nita nhu ty 18 chitin/dung dich
NaOH dén d6 deacetyl, khao sét cac yéu t6 anh huong dén do nhét
cua dung dich CTS diéu ché tir chitin vo ghe.

2. Khao sat thém vé anh huong cua do deacetyl, do nhét cua
dung dich CTS tai 16p ma.

3. Két hop voi céc chuyén nganh bén linh vyc vat Iy dé khao
sat cac yéu td téi wu dat cau tric 16p ma tot nhat, ciing nhu do bén,
d6 cang, 46 bam cua 16p ma Ién vat can duogc ma.



