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GIOI THIEU LUAN AN

1.Tinh cAp thiét ciia ludn 4n

Hién nay, do ngudn vat liéu hoa thach thé dang suy giam nén viéc sir dung
cac nguén nguyén ligu tai tao tr thuc vat va dong vat dé diéu ché cac san phém hoa
hoc ¢6 gid tri 1a mot xu hudng tat yéu. Cacbohidrat c6 thé 1a mot ngudn quan trong
boi ching 13 phan 16n nhit cua sinh khdi (75%) va c¢6 khung di thé thich hop dé tong
hop cac hop chat hitu co tinh vi. Glucozo 1a mét trong s cac cacbohidrat phd bién
nhit va hién dang 1a d6i tuong nghién ctru cho nhidu qua trinh chuyén hoa tao cac san
pham c6 tinh Ung dung trong thyc té. Pic biét, san pham cla quéa trinh oxi hoa
glucozo, axit gluconic va cac mudi gluconat, dugc st dung cho dugc phém va thuc
pham chirc nang. Nhu cau sir dung axit gluconic trén thi truong thé gi6i riéng cho linh
vuc thyc phim va duoc phim udce tinh khoang 1.000.000 tin/ndm va ngdy cang ting.

Phan 16n lugng axit gluconic hién nay 1a dugc san xuat tir qua trinh oxi hoa
sinh hoc glucozo str dung xtic tac enzym. Cong nghé nay cho hi€u qua chon loc axit
gluconic cao song doi hoi cac diéu kién thuc hién rat nghiém ngat, hon nira, sy ¢6 dinh
cac enzym dac hiéu trén cac chét nén thich hop 1a rat kho khan va su thai ra mot lugng
16n nude thai, chat thai gdy 6 nhiém moi truong 1a nhimg han ché ciia qua trinh nay.
Vi thé, mot xu hudéng méi duge cha trong cho qua trinh oxi hoa diéu ché axit gluconic
1a str dung xtic tac di thé. Xuc tac di thé thé hé méi trén co s cac kim loai quy Pt, Au
mang nhiéu vu diém vuot troi vé d6 chon loc san phém, an toan, than thién moi
truong, kha nang tach loai va diéu khién qua trinh dugc thyc hién mot cach thuan lgi
hon. Pic biét, khi phéan tan nano cac kim loai nay trén chit nén mao quan trung binh
MCM-41, SBA-15 sé& tao ra cic hé xiic tac cho phép tiép can cac hop chat co kich
thudc 16n ma nhitng qua trinh nay khong thé thuc hién duge trén cac vat liéu vi mao
quén [ 60].

2.Muc dich cia ludn én

2.1. Nghién ctru téng hop cac hé xuc tac trén co s¢ kim loai qui Pt, Au kich thudc
nano phan tan trong mao quan cia vat liéu mao quan trung binh MCM-41 va SBA-15.
2.2. Nghién ctru tinh chit xtic tac cua cac hé vat liéu trong phan tmg oxi hoa glucozo.
Nghién ctru va giai thich anh hudéng cua cac diéu kién thuc nghiém nhu nhiét do, pH,
tbe do dong, ... dén su dinh hudng san phém va tim céc diéu kién cho sy chon loc axit

gluconic.

3. Nhitrng déng gép méi ciia ludn an

3.1.ba nghién ctu ché tao vat liéu mao quan trung binh MCM-41, SBA-15 va phan
tan kim loai Pt tir tién chat H,PtCly, kim loai Au tir tién chat HAuCl,. Nghién ctru tim
duoc cac diéu kién néng dd tién chét, tic nhan khtr hoa, diéu kién ché hoa dé ché tao
xuc tac Pt, Au kim loai kich thudc nano. Cac yéu td néng do tién chét, diéu kién khtr
ho4, nhiét d6 xir Iy déu anh hudng dén kich thudc nano va trang thai hoat dong xuc tac
cua Pt, Au.

3.2.Trang thai kim loai, kich thudc nano cta Pt, Au dugc chirng minh bﬁng su phéi Két
hop cac phuong phap vat Iy va hoa ly hién dai. Hinh dang mao quén, kich thudc cta
hat kim loai Pt, Au 1é6n hon mao quan dugc xac nhan bﬁng phuong phap hién vi dién
tr truyén qua TEM. Sy c6 mat cia Au, Pt phan tan trong mao quan cuia MCM-41,
SBA-15 dwoc minh ching bang cac phuong phap Hap phu va giai hip phu N, Phd tan
xa dién tir EDX va Quang phd hip thy nguyén tir AAS.

3.3.Kich thudc nano cia Pt, Au, nhiét 46 phan Gng, pH va tde do dong khong khi déu
anh huong dén hoat tinh xuc tac va do chon loc san phém cua phan Ung oxi hoa
glucozo. Trén xuc tac 1% Au/MCM-41, & cac diéu kién nhiét d¢6 50°C, pH ~9, tdc do
dong khong khi 20ml/phut cho d6 chuyén hoé glucozo 79%, d chon loc axit gluconic
100%. Xuac tac 1% Pt/MCM-41 hoat dong kém hon Au, dat 79,8% chuyén hoa
glucozo, 92% chon loc axit gluconic ¢ nhiét do 80°C.

3.4. Ngoai vai tro quyét dinh kich thudc nano cta kim loai xuc tac Au, Pt, kich thudc
mao quan cua vat liéu nén con anh huéng dén phan tng phy. Vat liéu nén MCM-41
han ché cac san phﬁm ngung tu di-, tri-, oligo-saccarit so vdi SBA-15.

3.5.pH c6 anh huong quyét dinh dén tinh chat san phim cia phan tmg oxi hoa
glucozo. Diéu kién pH ty sinh do gluconic axit xtc tién cho cac qua trinh hinh thanh
san pham dime, oligome va gluconolacton. G pH cao (pH 10, 11) xay ra qua trinh
epime hoa tao fructozo.

3.6.Trong diéu kién chon loc axit gluconic, da ché tao tryc tiép cac mudi Natri -, Kali
gluconat bang chinh tac nhan diéu chinh pH 1a NaOH, KOH, vira gitup chuyén dich can
bang day nhanh tdc d6 phan tng, vira tranh dwoc cic phan img phu (ngung tu, epime
hod)

3.7.San pham phan (mg duoc phan tich bang phuong phap sic ky 1ong véi sy phoi két
hop cac detecto dac hi¢u RID va MS, cung véi cac diéu kién phan tich thich hop dugc
nghién cuu lya chon: cdt tdch, chuong trinh nhiét d9, ti 1€ dung méi pha dong, ...cho

phép dinh tinh va dinh lugng chinh xéc axit gluconic va cac san pham khac.
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4. Ciu tric ciia luin an

Luén 4n bao gdm 148 trang dwoc chia thanh cac phan:
e Mo dau (3 trang)
. Téng quan (36 trang)
e  Thuc nghiém ( 31trang)
e Két qua nghién ctru va thao luan ( 76 trang)
e Két luan (2 trang)
141 tai liéu tham khao, 25 bang, 78 hinh

NOI DUNG CHIiNH CUA LUAN AN
Chuwong 1: TONG QUAN

1.1.Hop chat cacbohidrat-Ngudn nguyén liéu xanh cho cong nghiép ho chét
1.2.Glucozo - Ngudn gbc va su chuyén hod
1.3.Axit gluconic va cac mubi gluconat — Tinh chit va img dung
1.4.Céc qua trinh oxi hoa glucozo
1.5.Vat liéu mao quan trung binh
1.6.Cac phuong phép diéu ché xuc tac

Chuong 2: THUC NGHIEM
2.1.Tong hop vit liéu Me/MCM-41 va Me/SBA-15 (Me: Pt, Au)
Vit lisu MCM-41 va SBA-15 dugc tong hop tir cac ngudn tién chat TEOS, isopropoxit
nhom, natrialuminat v6i cac template CTAB, P123 bing phuong phap thuy nhiét.
Kim loai Au, Pt kich thudc nano dugc phén tan trong mao quan cia MCM-41 va SBA-
15 bang phuong phap phan huy-két ling va trao ddi, sir dung chat khir NaBH,. Hoat
tinh xtic tac ctia cac mau vat liéu dugce danh gia trong phéan tmg oxi hod glucozo.
2.2.Cac phwong phap nghién ciru dac trung
Xuc tac dugc dic trung bang cac phuong phap vat 1y khac nhau: Phuong phap nhiéu
xa Ronghen (XRD), phuong phéap dang nhiét hap phu — giai hip N, theo BET, phwong
phap hién vi dién tir quét (SEM) va phuong phép hién vi dién tir voi do phan giai cao
(HR-TEM), phuong phap phd hip thu nguyén tir (AAS) va phuong phap phd tan xa
dién tir (EDX).
2.3.Nghién ctru phan wng oxi hoa glucozo

Phan tng dugc thyc hién ¢ pha 1ong. San phadm phan tng dugc xac dinh bang phuong
phap sic ky long hiéu ning cao véi cac detecto khac nhau: khuc xa (RID) va khdi
lugng (MS).

2.4. Téng hop cac mudi natri gluconat va kali gluconat tryc tiép tir sy oxi hoa glucozo
bang quy trinh mot giai doan trong diéu kién chon loc. P tinh khiét cia mudi dugc
xac dinh bang cic phuong phap cong huong tir (1H va 13C), hdng ngoai (IR), phd
khdi lwong (MS) va phuong phéap phd hap thu nguyén tir (AAS).

Chuong 3: KET QUA NGHIEN CUU VA THAO LUAN
3.1.Tong hop vit liéu MCM-41 va SBA-15
Cac miu vt lidu nén MCM-41 va SBA di dugc tong hop nhu phéan thuc
nghiém. Bang 3.1 1a két qua va ky hiéu cac mau vt liéu nén tong hop duoc.

Bang 3.1: Cac mau vt liéu nén t(fng hop diroc

Mau vit liéu Ky hiéu Ngudn tién chat
MCM-41 MCM-41 (S) TEOS

AI-MCM-41 (A) TEOS va isopropoxit Al
Al-MCM-41 (N) TEOS va Natri aluminat
SBA-15 SBA-15 TEOS

3.1.1.Két qua nhiéu xa Ronghen

e e T I
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Hinh 3.1. Gian d6 nhiéu xa Ronghen ciia cdc mau: MCM-41 (a); AI-MCM-41 (N) (b);
AI-MCM-41(A)(c) va SBA-15 (d)

Gian d6 nhiéu xa cua cic mau vt lidu nén déu xuét hién cic dic trung cho mao quan
trung binh trat ty cao ¢ vung goc hep 20 = 2,2° (d100) VOi cac mau MCM-41 va 20 =
0,9° v6i SBA-15. Cac pic cudng do thip hon ¢ khoang 20 ~ 3,7° (dy10) va 4,3° dyg)
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dic trung cho cau trac mao quan luc ling. Mau AI-MCM-41 duoc tong hop tir nguon
tién chét natrialuminat c6 sy hinh ctia cac hat nhom trén thanh mao quan ciing 1am cho
dac trung mao quan lyc lang khong con rd nét.

3.1.2 Anh hién vi dién tiv quét (SEM).

(a) (b)
Hinh 3.4. Anh SEM ciia MCM-41 (a) va SBA-15(b)
Anh hién vi dién tir quét ciia miu vat liéu MCM-41 tong hop tir ngudn tién chat hitu co

(Hinh 3.4), quan sat thay cac hat vat liéu c6 kich thudc twong dbi dong déu (khoang
0,5 pm) va c6 dang hinh cau dic trung. Trong khi do, vat licu SBA-15 c6 dang cac bo
soi hay dang 6ng ndi nhau véi kich thudc khoang 1um dugc tao thanh nhd sy t6 hop

clia nhiéu vi ban tinh thé dang luc lang.

3.2 Téng hop vit liéu Pt/MCM-41 va Pt/SBA-15
Bang 3.2: Cac mau vdt liéu phdn tan Pt trén vat liew MCM-41 va SBA-15

Miu Ham lwong Pt (%) Ky hiéu
Pt/MCM-41 0,94 PMI
1,97 PM2
2,94 PM3
Pt/SBA-15 1,00 PS1

3.2.1. Pic trung bang XRD
Tir cac dic trung trén gian dd nhidu xa Ronghen cho thay sy phan tén platin 1én MCM-
41 va SBA-15 khong 1am anh huong dén dic trung mao quéan trung binh cta cac vét

liéu nén.

0
»

(@) (b)
Hinh 3.5.XRD ciia mau PM1 va PSI1

3.2.2.Anh hién vi dién tir truyén qua (TEM)

Trén anh chup TEM ciia mau vat lieu MCM-41 (hinh 3.7a ) ta thay 13 vat lidu
¢6 mao quéan lyc ling véi kich thudc mao quan trung binh va do trat tu, do dong déu
cao. Vit liéu MCM-41 c6 duong kinh mao quan khoang 5 nm. Hinh 3.7b 1a &nh TEM
clia mau vat lidu 1%Pt/MCM-41, ndng do tién chat Pt ban dau 1a 10”M. Trén anh
TEM, xuét hién cac vung sam mau, kha nang la do Pt ché tao c6 kich thudc nho, hinh
thanh trong mao quan cuia MCM-41. n6ng d6 tién chit H,PtClg cao hon (0,1M), khi
phan tan platin da hinh thanh & nhiéu kich thudc khac nhau ngodi mao quan (Hinh
3.7d)

(d)
Hinh 3.7 : Anh TEM ciia MCM-41-S (a), PM-1(b), PS-1 (c)va PM-3(d)

Vé6i SBA-15, do mao quan 16n hon nén hau nhu toan bd Pt hinh thanh trong mao quan

tao nén nhiing viing sim quan sat thay trén anh TEM (Hinh 3.7c).

3.2.3.Phwong phdp do hép phu va gidi hip N,
Hinh 3.10, 3.11 14 gian db hép thy -giai hip N, va sy phan bd mao quan cta
cic mau MCM-41, SBA-15, PYMCM-41 va Pt/SBA-15.



Hinh 3.10: Puong dang nhiét hap phu-gidi hap phu N va phdan bé mao quan
cia cdc mau MCM-41va PM1

-

Hinh 3.11 : Puong dang nhiét hap phu-gidi hdp phu N, va phdn b6 mao qudn ciia mau
SBA-15va PS1

Céc thong sb vé duong kinh mao quan, dién tich bé mat, thé tich 15,... cia cac mau vat

liéu dugc dua ra ¢ bang 3.3.

Bang 3.3: Cac thong 56 vt ly cua cac mau vt liéu

Miu vit li¢u Sper (M%/g) V(cm®/g) D, (nm)
MCM-41 730 0.99 54

1%Pt/MCM-41 540 0,58 43
SBA-15 727 1,08 6,77

1% Pt/SBA-15 342 0,49 5,83

Theo cac két qua nhan dugc, cac miu vat liseu MCM-41 va SBA-15 c6 dién tich bé
mat riéng kha 16n. Sau khi phan tan Pt, tong thé tich rng cua vat liéu giam tir 0,99
cm3/g xuéng con 0,58cm3/g v6i vat liéu nén MCM-41, tir 1,080m3/g xuéng 0,49 cm3/g
v6i vat liéu nén SBA-15 chung to co su ton tai cua Pt trong mao quan vt li¢u. Do
trong lugng phan tir ciia Pt (195) 16n hon nhiéu so véi Si (28) nén sy chiém chd cta
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Pt trong mao quan lam cho duong kinh mao quan va dién tich bé mit riéng giam
nhiéu. Nhu vay, ching t6 dd phin tin dwge Pt nano vao trong mao quin ciia
MCM-41 va SBA-15
3.2.4 .Po phé tin xq di¢n tiv EDX va pho hép thu nguyén ti AAS
Ham lugng ciia Pt trong cdc mau duoc xac dinh chinh xac bang phwong phap
phd hap thu nguyén tir AAS (bang 3.4) va sy xuét hién rd rang cac pic dic trung cho Pt
trén phé EDX mét lan nira da chirng minh sy c¢6 mat cia Pt trong mao quan vat li¢u .
Bdng 3.4.Ham lwong Pt trong cdc mau vt liéu xdac dinh bang AAS

Miu Ham lugng Pt (%) Ky hiéu
Pt/MCM-41 0,94 PMI
1,97 PM2
2,94 PM3
Pt/SBA-15 1,00 PS1
" i[. 7 " J

Hinh 3.15. EDX cua PM1 va PS1

3.3.Nghién ctru dic trung ciia hé xic tac Au/Vit liéu mao quan trung binh

Bdng 3.5: Cdc mau vt liéu phan tan Au trén cdc vt liéu nén

Mau Phuong phap Ky hiéu
Au/SiO, DP, HAuCl, 1ASi
Au/MCM-41 AM1
DP, HAuC14 AM?2
AM3
Au-Al-MCM-41 EX, HAuCly Au-EX
Au/SBA-15 DP, HAuCl, 1-Au/SBA-15




3.3.1.Phwong phdp nhiéu xa Ronghen

Lin (Gps)

aaaaa

(a) (b) (c)
Hinh 3.17 : Gian @6 XRD ctia mau Au/MCM-41 (S) (a), Au-Al-MCM-
41 (b) va Au/SBA-15 (c)

Gian db nhidu xa (hinh 3.17) cua vit liéu AWMCM-41(S) (a) va Au/SBA-15 (c) diéu
ché bang phuong phép phan huy két tia (ki hiéu vat liéu Au/DP) va vat liéu Au-Al-
MCM-41 (b) ché tao bang phuong phap trao doi ion (ki hiéu mau 1a Au-EX) cho thiy,
dic trung mao quan trung binh ciia vat liéu van dugc bao toan sau khi phan tan Au.

3.3.2.Anh hién vi dién tir truyén qua TEM

(a) (b)

Hinh 3.19: Anh hién vi dién tir truyé;n qua cua vdt liéu Au/SiO;: a) 50/phdt s b)
2%phiit
Trén chat nén SiO, v6 dinh hinh, khong c6 tinh tuong tac, Au tao thanh phén tan
khong déu. toc do gia nhiét cham (2°/phut), Au tao thanh c6 kich thudc khoang 2nm
trong khi véi tbc d gia nhiét cao hon (5%phut), Au tao thanh vai kich thudc khong
déu (1-8nm)
a, Vit liéu Au/DP ché tao bang phirong phdp phdn huy- két tiia
O nong d¢ tién chét 16n, sy thuy phan manh 1am mot s6 hat Au hinh thanh ngoai mao
quéan c6 kich thugc tuong ddi 16n, khoang 4-6 nm (a), ndng d6 nho hon, Au chu yéu
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hinh thanh trong mao quén tao thanh nhitng ¢im sim mau quan sat thiy trén anh TEM
(bvac).

(b) ()
Hinh 3.21 : Anh TEM ciia AM3(a) AM2 (b) va AMI (c)

b, Vit liéu Au-EX ché tao bang phwong phdp trao doi cation.

Nhiét d6 xir Iy ¢6 anh hudng dén kich thude Au trong phuong phéap trao doi.Anh TEM
clia vt liéu Au-EX1, xir Iy nhiét d6 cao 200°C, xuét hién cac hat kim loai Au phan tan
trén bé mit ngoai ctia chit nén. Hat Au 14 céc tinh thé c6 kich thudc twong dbi 1on ~ 5
nm va khong ddng déu. Trong khi d6, miu Au-EX2, xir Iy nhiét do twong ddi thap
(120°C), quan sat thay 1o rang sy xuat hién cac hat Au kich thudc rat nho, ¢ hat nho
nam phéan tan mot cach ddng déu trén bé mit ngoai, va nhét 1a trén thanh mao quan
chat nén.

(b)
Hinh 3.23 Anh Tem cia Au-EX1 va Au-EX2
3.3.3.Hép phu va gidi hip N,

Gian dd hip phu - giai hép va phan bd 16 cua cac miu 1-Aw/DPI va 1-
Au/SBA-15 (Hinh 3.24) cho thdy sau khi phéan tan, cdu tric mao quan cia MCM-41
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hau nhu khéng bi anh huong. Puong hap phu - giai hip van tring voi dang IV dic
trung cho vat liéu mao quan trung binh va dic trung mao quan hinh tru cta vat
lidu khong thay d6i. Puong phan b 16 ciing cho thdy sy dong déu kich thudc ctia mao

quan vat li¢u.

(a) (b)
Hinh 3.24 :Gian do hdp phu va gidi hap nito cia Au/MCM-41 (DP)-a va Au/SBA-15-b
Céc thong $6 vé duong kinh mao quan, dién tich bé mit, dd day thanh mao quan, thé

tich 1, ..... cua cac vat li¢u dugc dua ra 6 bang 3.6

Bdng 3.6: Cdc théng s6 cau tric ciia cdc mau Au/vdt liéu mao quan trung binh

Mau ap(nm) Sger (M%/g) | V, (cm’/g) D, (nm) | W(nm)
Au/MCM-41 4,5 687 0,6 3,5 1,0
Au/SBA-15 10,8 422 0,71 5,9 4,9

Tuong tu két qua cia Pt, sau khi phan tan Au, cac thong sé dién tich bé mit, dudng
kinh mao quan va nhit 1a tong thé tich rdng giam ching to di dua dwoc Au (trong
lugng nguyén tor 197 vao trong mao quan )

3.3.4.Phé EDX va AAS

Su xuét hién cac pic Au trén phd dd EDS ctia mau 1-Au/MCM-41 (DP) (Hinh 3.26)
mot 1an nira ching t6 sy thanh cong trong viéc tong hop duge vat liéu mao quan trung
binh chtta Au trong mao quan.

ops
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300

2004 g

1003
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E Au Au

T
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Energy (kb

Hinh 3.26. Phé EDX ciia mau 1% Au/MCM-41
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Ham lugng chinh xéc ciia Au trong cic mau ciing duoc xac dinh lai bang phuong phap
AAS.

Bang 3.7 : Ham luong Au trong hé vt liéu Au/MCM-41

H¢ xtic tac Ham luong Au (%)

Theo tinh toan Theo AAS
Au/MCM-41 1 0,90

2 1,90
Au/SBA-15 2 1,95

3.4. Nghién ciru phan rng oxi hoa glucozo

3.4.1. Phdn vng oxi hod glucozo trén cdc xuc tac va phwong phdp phédn tich sin
phim

Hinh 3.27 1a sic ky d6 HPLC-RID cua phan tng oxi hod glucozo trén xuc tic
1%Pt/SBA-15 (b), thyc hién phan tng ¢ 90°C, pH 9 va chit chuan glucozo ( a) .

.- e e e

Hinh 3.27: Sdic ky do HPLC-RID cuia san pham phan vmg oxi hod glucozo:
a) Glucozo chudn, b) sir dung xiic tdc Pt/SBA-15

Quan sat trén sic ky d0 HPLC-RID thay cac pic san pham cua qua trinh oxi hoa
glucozo duoc phén tach tét, rd rang, khong chong chap. Co thé néi rang, ddy chinh 1a
phuong phap thich hop dé phén tich cac hop chit duong va cac san pham chuyén hoa.

Phé khéi lugng chimg minh sy c¢6 mét ciia axit gluconic (C¢H;p07 ¢c6 M = 196),
gluconolacton (M= 178), disaccarit (M=342), oligosaccarit,... va mdt s6 san phim
khéac ctia qua trinh oxi hoa siu glucozo nhu axit glucaric (M"™ = 210) va hidroxi
malonic HOOC-CHOH-COOH (M" = 120). Céc két qua phén tich bang phuwong phép
LC-MS cho phép dinh tinh dugc thanh phan san pham cua qué trinh oxi ho4 glucozo.
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Sau khi biét dugc chinh xac cac san pham, phwong phap HPLC-RID dugc sir dung dé
dinh lugng cac san phdm nay.
3.2.2. Nghién ctvu cdc diéu kién phdn ieng ciia qud trinh oxi hod glucozo

3.2.2.1.Anh hudng cua ban chit xiic tic

Bing 3.8: Thanh phén sin phdm phdn iing oxi héa glucozo trén cic mbu xiic tic

va tdc nhan khdac nhau

Xuc tac Do chuyén Thanh phan san phim chuyén hoa (%)
hoa Axit Lacton | Disaccarit | Sp khac
glucozo  |gluconic

HNO3 87,67 15.80 15,69 12,60 57,01
V205/MCM-41(80°C) 90,01 29,1 10.7 1,01 34,2
Pt/MCM-41(80°C) 78,54 87,81 10,15 - 1,04
Au/MCM-41(DP) 79.64 100 - - -
50°C)

Cdc san pham khac nhu: axit glucaric va cac san pham ngan mach: axit oxalic, axit

glixeric, axit ribonic, axit tartaric...

Téc nhan oxi hod manh din dén su oxi hoa xay ra o nhiéu vi tri, theo nhiéu chiéu
huéng nén tinh chét san pham rat phic tap (57% san pham phu). Xtc tac di thé nano
V,05/MCM-41 cho d6 chon loc ctua san phﬁm tdt hon so véi khi oxi hoa béng HNO;,
tuy nhién van con & mirc thap va van con nhidu san pham phu (34%). Nhue vdy, véi tiéu
chi chon loc san phcfm axit gluconic, tac nhan oxi hoa HNOj; va hé xuc tac di thé nano
V>,05/MCM-41 khong dung dwoc cho qui trinh phan wng nay.

Trong khi d6, két qua nghién ctru phan tmg oxi hoé glucozo trén cac hé xtic tic MCM-
41 phan tan Pt, Au kich thuéc nano da cho théy mot hi¢u qua vuot troi dbi véi phan
ung nay. 0 80°C, su dung hé¢ PMCM-41 cho su chuyén hoa glucozo dat 78,54%, san
phém chinh gluconic dat 87,81%. Phan ng sit dung xuc tac AM1 cho d¢ chon loc
axit gluconic gén nhu 1a tuyét dbi (100%). Mot uu diém nira cua vat liéu nano Au la
phan g sir dung xtic tic nay dién ra ¢ nhiét do thap hon (50°C) so véi Pt (80°C). .
Véi uu diém cé kha nang oxi hoa chon loc cao trong diéu kién nhiét do thdp, xuc tdc

Au 16 ra ¢6 lpi thé hon so Vi xiic tac Pt trong qud trinh oxi hod chon loc glucozo.
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3.2.2.2. Anh hudng cta kich thudc hat xtic tac

>

o 50 100 150 200 ] 50 100 150

Théi gian phan Umg (pht) Théri gian phén tng (phat)

(@) (b)

Hinh 3.35. D6 thi sw chuyén hod glucozo trén cdc xiic tac mang Pt (a)va Au(b)
0 cdc ham luong khac nhau
Trén cic mau xtic tic mang ham luong kim loai phén tan trén MCM-41 khoang 1% va
2% cho do chuyén hoa va lwong axit gluconic kha cao (~ 80% v&i mau 1 va 75% véi
mau 2). Trén cac miu vt liéu nay, kim loai Pt va Au chu yéu dugc phén tan trong mao
quan cia MCM-41 (phan 3.1.2 va 3.1.3). O mau vit liéu 3%, véi mot phan Pt, Au &
dang céc cum cluster phan tn ngoai mao quan, cho do chuyén ho4 lai thdp hon nhiéu.
Nguyén nhan la do & mau AM3, ngoai cac hat nano kim loai nho duoc tao thanh bén
trong mao quan con c6 sy ton tai ciia cac cum nano 16n nim ngoai mao quan nén sb
tam x\c tac giam dan t6i hiéu qua xtc tac giam.Mat khéc, do cac hat nano Au niam bén
trong mao quéan bi giéi han vé& khong gian, cdc tdm hoat déng nam trong mét khong
gian kin, toéc dd va cham cia ching véi cdc phin tir dwong sé tiang lén, do d6 hiéu qua
xuc tac cua cac hat nano kim loqi nam trong cdc mao quan sé cao hon cua cdc cum
cluster I6n nam bén ngodi.

3.2.2.3.Nghién ctru su anh hudng ctia nhiét d6 dén qua trinh oxi ho4 glucozo

Xuic tac Pt Xuc tac nano Au

pd 100 [
70
n — 80
uyén hoa glucozo' én hoa
<2 < —e— Chuyén hoa glucozo'
o on loc axit gluconic N —=— Chon loc axit gluconic|
30 40

0 20 4 6 8 10 0
Nhiét 46 (C)

0 20 40 60 80
Nhiét dé (C)

Hinh 3.37 : Sw lién quan giita nhiét dé va dé chuyén hod glucozo trén xiic tic
PM?2 va 1-Au/DP
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Nhiét d6 cao xtc tién cho cac phan tmg thir cip xay ra. Khoang nhiét do thich hop ctia
qué trinh oxi hoa glucozo véi xuc tic Au la 40-50°C, thap hon so véi xtc tac Pt (70 —
80°C) .
4.2.4. Nghién ciru anh hwong cia pH

Bing 3.9: Anh hwong ciia pH dén phdn iing oxi hod glucozo

pH Chuyén hoa Thanh phin sin phim phan ng (%)
glucozo(%) Gluconic Glucono Fructozo Disaccarit
axit lacton
9 79,64 100 0 0 0
10 76,83 76,22 0 0,61 0
11 56,8 40,7 0 16,1 0
pH" 51,72 26,57 12,17 0 12,98

pH': Truéce khi tién hanh phan ung, diéu chinh pH 9, trong khi tién hanh phdn ung
khéng diéu chinh pH

Gia tri pH thép c6 thé xic tac cho qua trinh ngung tu cc phén tir glucozo tao
san pham disaccarit (qua trinh 2), hon nita, pH thip (mdi trudng axit) con xuc tién cho
qué trinh dong phan hoa san phdm gluconic axit tao dang gluconolacton . Gié trj pH
cao (>10) ciing khong thuan lgi cho qua trinh oxi hoa chon loc glucozo tao axit
gluconic, boi vi & gid tri pH cao (moi truong kiém) s& din dén kha ning epime hoa tao
fructozo khong phan tmg. Két qua phan mg ciing cho thiy ¢ gia tri pH thap hodc
pH>11, do chuyén hoa glucozo ciing giam rd rét, theo Laura Prati va cac cong su
[6,7], ¢ diéu kién pH<7 hodc pH>11, hoat tinh ciia xtic tic vang giam rat nhanh. Sy
mét hoat tinh nay xay ra do su hép thu manh cac san phﬁm gluconat, disaccarit 1én bé
mat xuc tac, gay ra hién tuong ngd ddc xuc tac bdi san phém (“chemical poisoning”).
Phan tmg oxi hoa glucozo dat 6 chuyén hod cao nhat & gia tri pH ~9 va ciing & gia tri
pH niy, d6 chon loc san pham axit gluconic gan nhu tuyét déi. Nhu vay trong qua
trinh thyc hién phan tng, can lién tuc thém kiém dé trung hoa lugng axit gluconic sinh
ra, gitt pH 6n dinh & 9 dé tranh tao cac san pham phu khong mong mudn. Mit khac,
viéc trung hoa axit gluconic sinh ra bang kiém con gitp cho viéc chuyén dich can bang
va day nhanh toc do phan tmg.
4.2.5. Nghién ciru anh hwong cia luu lwgng dong khi

Trong nghién ctru nay, qué trinh oxi hoa glucozo dwoc thyc hién & toc do
dong khi 20ml/phut. Sy chuyén hoa glucozo duge danh gia qua thé tich NaOH tiéu ton
trong khi phan tng. Sau 2 gid phan tng, d6 chuyén hoa glucozo dat 78,64%(xtic tic

15

Pt) va 79,8 % (xtc tac Au). O tc dd cung cép oxi 16n,100ml/phut, ban dau toc do
phan tmg ting hon so v6i truong hop & luu lwong thap (20ml/phit). Tuy nhién, sau
mot thoi gian khoang 50 phut, tc do phan tmg c6 dau hiéu giam rd rét. Hién tuong
nay co thé 1a do su cung cép oxi qua muc, lugng oxi hép thu 1én bé mat xtc tac qua
nhiéu, tao ra mot sy phu oxi 1én cac tam hoat dong xuc tac, kha nang lam bién doi
trang thai kim loai dan téi lam gidm hoat tinh ctia xtic tic . Hién twong nay duoc goi la

“ngd doc oxy”.

0 50 100 150 200
Lugng axit

Hinh 3.45. Anh hieong cia heu leong khi dén phan iing
3.2.2.4.Anh hwéng ciia thoi gian phan ting :

;
\

Thés gian (phith Thisigian [phix)

(@) (b)

Hinh 3.46. Anh hieong ciia thoi gian dén phan img trén xiic tac Pt (a) va Au(b)
Nhin chung, phan tng oxi hod glucozo xay ra kha nhanh. Do chuyén hoa va d6 chon
loc san pham dat cuc dai sau 2 gio phan tmg. Sau d6, sy chuyén hoa glucozo ting
cham kha ning do phan tng da dat can bang. Nguyén nhan ¢ ddy c6 thé do xay ra
dong thoi ca hai hién tugng “ngd doc hoa chat” va sy “ngd doc oxi”. Dé giai quyét van
dé nay va ciing 1a c6 dugc sy danh gia vé tinh bén cua hoat tinh ctia xtc tac. Trong quéa
trinh thue hién phan ng, thinh thoang, mét luong khi tro (N,) dugc dua vao phan ung
thay cho oxi trong khoang thoi gian ngén (1 phat) nham muc dich giam sy hap thy oxi
Ién cac tam xuc tac kim loai. Sau d6, phan tng lai dugc tién hanh binh thuong. Sau 2,5
gio thuc hién phan ng, san phém duoc thu lai, x(c tac léy ra dugc ria nhiu 1an bé‘lng
nude cat, say nhe ¢ 80°C trong 3 gid va dugc tiép tuc sir dung cho chu trinh khéac. Két

quéa nghién ciru thdy rang sau 10 chu trinh phan tng lién tuc, xtc tic AMI1 van cho
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chuyén hoa glucozo 75,6% . Trong khi d6, v6i xtic tic PM1, sau 7 chu trinh phan tng,
hoat tinh giam 13 rét (37%). Nguyén nhan c6 thé do hé xuc tac Pt lam viéc ¢ didu kién
nhiét @6 80°C cao hon vang dan dén sy khong bén cua vat liéu nén MCM-41. Hinh
3.52 1a gian db nhiu xa Rongen ciia hai mau vat liéu sau khi phan tng. R rang rang,
sau 7 chu trinh phan ng, h¢ vat liéu PMCM-41 c6 sy thay ddi manh vé céu trac

Hinh 3.48. Gian dé nhiéu xa tia X ciia cde mdu vt lidu sau khi thuc hién phan ung:
a)Mau AM1 sau 10 chu trinh phan ieng; b)Mau PM1sau 7 chu trinh phan ieng.

Tir cac két qua nghién ctru vé xic tac, pH va tdc do khi, da gop phan giai thich co ché
ctia phan tmg oxi hod glucozo trén xtic tic nano Me/MCM-41 (Me: Pt, Au) co thé xay
ra theo cac budc chinh sau (Hinh 3) (Trong phan ung oxi hoa glucozo, xtc tac kim
loai qui nghién ciru chi oxi héa nhom andehit ma khong dong cham dén cac nhom
chic khac trong phan tor glucozo, vi thé chung t6i ky hiéu gbc
CH,OHCHOHCHOHCHOHCHOH la G):

/O
G‘<H + HO

U o

OH OH Me
_Me
G/f\o_ + MenpMm G b O
f (1
O cham
HZO + 0.5 Oz

| Tyor

H
O rl Me_
H>O, + G“{ + MeNpMH G4\O{j 0~
0O- OH
(I10)

Hinh 3.49: Co ché ciia phan img oxi hod glucozo trén xiic tdc vang
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Trong mdi truong kiém yéu, HO™ tin cong vao nhom andehit cuia phéan tir glucozo
chuyén thanh dang hemiaxetal kiéu anion (I). M6i truong kiém yéu (pH ~ 9) ciing gitip
cho viéc bén hoa anion nay [4,6]. Tiép theo, anion hemiaxetal s€ hép thu trén cac tdm
nano kim loai qui dé tao thanh dang phirc trung gian (IT), phirc nay dé dang két hop
v6i oxi tao dang phirc (IIT) va nhanh chong hinh thanh gluconat (GCHO"), giai phong
lai xuc tac va H,O, [6]. 6] day, giai doan quyét dinh phan g chinh 1a giai doan phirc
(IT) két hop cham véi oxi dé tao thanh phic (III), diéu nay chimg to rang toc do cung
cép oxi c6 anh hudng 16n dén tée d6 phan tng. Nhw vy, méi trong kiem yéu (pH ~ 9)
gitlp cho viéc bén hod anion hemiaxetal va toc d cung cdp oxi khéng chi danh hwong
dén tinh bén cia xic tdc ma con anh hwong dén toc dé phan img tao san pham
gluconat. Bén canh yéu té xic tdc, sw chon loc sin phdam ciia qud trinh oxi hod

glucozo con phu thugc chat ché vao hai yéu 06 nay.

3.2.2.5. Phén {mg oxi hod glucozo trén céc hé xtic tic b chét nén khéc nhau

Bdng 3.10: Thanh phan san pham cia phan g oxi héa glucozo trén cdc xiic

tac co chat nén khac nhau

Xuc tac Thanh phan san pham (%)
Axit gluconic Lacton Disaccarit | Oligosaccarit
1-Pt/MCM-41 78,54 9,93 - -
1- Pt/SBA-15 76,41 10,60 12,99 -
1-Au/MCM-41 (DP) 100 - - -
1Au-EX 76,84 18,58 4,58 -
1-Au/SBA-15 74,78 9,58 12,73 -
PM3 53,23 12,21 17,81 16,75

Tinh chat va thanh phan san phim ciia phan (mg oxi hoa glucozo c6 su khac biét khi
sir dung cac chét nén khac nhau. Xuc tac Pt, Au phén tan trén chit nén MCM-41 (S)
cho d¢ chon loc axit gluconic cao, dac biét la truong hop st dung xuc tac 1-Au/DP, do
chon lgc axit gluconic ~ 100%, phan Gng hau nhu khong tao san phém nao khac.
Trong khi d6, véi xtic tac 1-Au-EX, ngoai san pham chinh 13 axit gluconic (chiém
76.84%), con c6 glucono-lacton (18.58 %) va mdt lugng nho disaccarit do trén chat
nén AI-MCM-41, 1a vat lidu c¢6 cac tim axit Bronsted ( nhom -OH) va Lewis gy ra
boi cac nguyén tir nhom thay thé nguyén tir Si trén khung cau trac. Khi phan ting xay
18



ra , cac tdm axit ndy tham gia vao qua trinh hinh thanh san pham va thiic day su tao ra
san phﬁm dime hoéa 13 disaccarit. Sw ¢é mat cia tém axit nhém trén chat mang la
khéng ¢6 thudn loi cho tinh chon loc san phdm ciia phan img oxi héa glucozo [4,16 ].

Theo tinh toan kich thudc phan tir cia mot s6 san phdm oxi hoa glucozo tinh theo

phuong phap QSAR bang phan mém Hyper Chem 7.0 cho cac thong sé nhur sau:

Bdng 3.11: Tinh todn kich thude ciia cdc phéan tir san pham

Phan tur d1 (A) d2 (A) d3 (A)
Glucozo 9,09 4,58 2,37
Fuctozo 9,03 4,27 2,36
Axit gluconic 9,96 3,82 2,28
Gluconolacton 5,53 5,05 4,59
Saccarozo 6,23 7,09 9,31

V6i cac kich thuée nay, trén ca hai vat liéu nén MCM-41 va SBA-15 déu c6 kha ning
hinh thanh san phim disaccarit. Song véi chat nén SBA-15, mao quan c6 thé tich 16n
khién khong gian phan tng rong hon, din dén tao ra lugng 16n hon nhidu cac san
phim disaccarit do qua trinh ngung tu hai phan tir duong so véi truong hop chét nén
MCM-41.

3.3. Nghién ctru xay dung phwong phap phén tich nhanh sin phim va téng hop
cac mudi Me gluconat (Me: Na, K)
3.3.1. Nghién citu xdy dung phwong phdp phén tich nhanh sin phim bing chudn
do pH
Trong diéu kién chon loc san phim axit gluconic, hoan toan c¢6 thé x4c dinh duogc axit
gluconic qua thé tich NaOH dung dé chuén pH. Vi thé, mot dé xuit méi cua luén 4n 1a
xdy dung phuong phép x4c dinh nhanh san phdm trong diéu kién chon loc bang
phuong phap chudn d6 pH, st dung cac dung dich kiém dé diéu chinh pH 1a NaOH,
KOH.
3.3.1.1.Xdy dung dwong chuin pH va xdic dinh méi twong quan gita ham luong
axit gluconic va thé tich dung dich NaOH.

Bdng 3.12 : Ham lwong axit gluconic va thé tich dung dich NaOH

Thé tich Axit gluconic Va0 1.6m (ml)
glucozo (ml) Thé tich (ml) Ham lugng (%)
10 0.0 0.00 0.7 (V' xaon)
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7.5 2.5 26.63 4.0
5.0 5.0 52.13 9.5
2.5 7.5 76.56 13.9
0.5 9.5 95.39 17.5
0.0 10.0 100 19.0

100 y =5.3715x +0.6188
R? =0.9938

0 2 4 6 8 10 12 14 16 18 20
VNaOH(ml)

Hinh 3.50: Puong chudn thé tich NaOH va ham heong axit gluconic
3.3.1.2. Pdnh gid lwong axit gluconic trong phén trng oxi hod glucozo bang phwong
phdp chuin dp NaOH
Bdng 3.13: Thé tich NaOH tiéu ton theo thoi gian phan img

Thoi gian phan tmg | 15 30 45 | 60 | 75 90 105 120 | Téng

(phut)

(ml)

Vieon (ml)

1,6

2,1

2,6

3,1

3,3

1,7

0,5

0,0

14,9

Phan ung oxi héa glucozo trén xic tic nano Au/MCM-41 ¢ nhiét d6 50°C xay ra
nhanh va dat can bang sau thoi gian phan ing ngén (sau khoang 2 gid), ching té nano
Au c6 hiéu qua tt. Thé tich dung dich NaOH tiéu ton trong qua trinh phan @ng s&
tuong Gng voi lugng axit tao thanh tr phan Gng oxi héa glucozo. Dya vao duong
chuan (Hinh 3.50), x4c dinh duoc lugng axit gluconic tao thanh trong phan tmg oxi
hoa glucozo thong qua thé tich dung dich NaOH tiéu tén. Bang 3.13 1a két qua xac
dinh luong axit gluconic tao thanh trong qua trinh oxi hod glucozo st dung xtc tic
Au/DP, diéu chinh pH bang dung dich NaOH (Thé tich NaOH duwa ra la gia tri trung
binh cta 3 14n chuin do)
Bang 3.14: Lwong axit gluconic tao thanh xdac dinh theo phwong phap
chudn @3 NaOH va phirong phép HPLC-RID

Viaon (ml) Luong axit gluconic-AG (%)
%AG-Cb %AG-HPLC
14,9 80,85 79,64
20



- %AG-CP: Luwong axit gluconic tinh theo phwong phdp chudn d
- %AG-HPLC: Luong axit gluconic tinh theo phwong phap HPLC-RID
Su tinh toan lugng axit gluconic tao thanh bang phwong phap phwong phap HPLC-
RID va chuén d6 1a twong duong. Két qua nay 1a co s quan trong dé c6 thé xac dinh
nhanh san phdm trong diéu kién phan tng chon loc, gop phan xay dung phuwong phép
danh gi4 hoat tinh xuc tc, theo ddi tién trinh phan tng trong diéu kién pilot hoic cong

nghé.

3.3.2. Tong hop cdc mudi natri gluconat va kali gluconat

Tir cac két qua nghién ciru cho thdy phan tng oxi hoa glucozo trén xic tic
Au/MCM-41 duge thyc hién & diéu kién ém dju: nhiét d6 50°C, toc do dong khong khi
20ml/phut. O diéu kién pH 9, d6 chon loc véi san phém axit gluconic ~ 100%, nghia la
phan tng hau nhu chi tao ra axit gluconic. Dé tong hgp cac mudi gluconat, ching toi
cling gitr nguyén diéu kién nhu vdy. Cac mudi tong hop dugc xac dinh bing cac

phuong phap pho cong huong tir 1H va 13C, phd hong ngoai va phd khéi luong.

O day mubi bi phan ly trong diéu kién chup phd. Cation Na” K khong thé hién khdi

luong trén phé dd nén chi nhan duoc khdi lugng cua anion gluconat.

Srrnper s e e oo e o e e rrereesee g e |

Hinh 3.54. Ph6 MS ciia natrigluconat(a) va kaligluconat (b)
Két qua phan tich phd MS cho thiy mudi natrigluconat va kaligluconat tong hop dugc
¢6 d6 sach cao.
Hiéu suit tao mudi, nhiét do noéng chay cia cac mubi dugce xac dinh. Him lugng kim
loai Na, K trong mudi dugc xac dinh bang phuong phap phd hap thu nguyén tir AAS.
Céc két qua dugc dua ra trong bang 3.16 va 3.17
Bdng 3.15. Cdc théng sé phdn tich ciia mudi natrigluconat tong hop

'"H-NMR (D20, & ppm): BC-NMR (D20, § ppm)

Natrigluconat | 3,61 (1H, m, C4-H); 3,71-3,8 3H, | 178,64 (C-1), 74,11 (C-2),
m, Cs-H va Cs-H), 4,00 (1H, t, C5- | 72,62 (C-3), 7128 (C-4),
H,J=3,5 Hz), 4,09 (1H, d, C,-H, | 71,04 (C-5), 62,67 (C-6).

J=3,5Hz)

Méau | Higu suét | T, T % Na % Na ly | Do tinh | USP 30
(%) chuan thuyét | khiét

M1 79,36 206 205-209 | 10,43 10,55 98,9 98-102

M2 | 79,1 206 205-209 | 10,47 10,55 98-102

M3 | 795 206 205-209 | 10,44 10,55 98-102

Kaligluconat 3,61 (1H, m, C4-H); 3,71-3,8 (3H, | 178,64 (C-1), 74,11 (C-2),
m, Cs-H va C¢-H), 4,00 (1H, t, Cs- | 72,62 (C-3), 71,28 (C-4),
H,J=3,5 Hz), 4,09 (1H, d, C,-H, | 71,04 (C-5), 62,67 (C-6).

J=3,5Hz)

Bdng 3.17. Céc théng sé phan tich ciia mudi natrigluconat tong hop

Céc gia tri do chuyén dich hoa hoc & ppm cuia cac tin hiéu thu dugc trén phé 'H-NMR
va C-NMR déu trang véi phd chudn cia natri gluconat va kali gluconat [6], ching t6
rang d4 tong hop thanh cong cac mudi nay

Trén phd hdng ngoai cia natri gluconat va kali gluconat déu xuét hién dic trung cho
dao dong hoa tri cua ion cacboxylat 1630 cm™ (kali gluconat) va 1623cm™ (véi natri
gluconat) chimg t6 da ché tao mudi thanh cong.

Phé khéi lugng cta mudbi natri gluconat va kali gluconat, sir dung phﬁn mém loc chon

loc ion phén tir, d&u cho gia tri M™ = 195. Gia tri nay tring véi M cua anion gluconat.
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Mau | Hiéu suét | T’ | T%c chudn | % Na | % Na Iy | Do tinh | USP 30
(%) thuyét | khiét

M1 78,72 175 | 174-176 17,2 16,67 103 97-103

M2 | 79,1 174 | 174-176 16,67 97-103

M3 78,8 175 | 174-176 16,67 97-103

Hiéu suit tong hop mudi cao va sy lap lai cia cac két qua thi nghiém cho thy hiéu
qua ctia qua trinh tong hop natri- va kali- gluconat. Sy phut hop ciia nhiét d6 nong chay
ciia mubi kali gluconat tong hop dugc véi khoang cho phép va két qua xac dinh ham
lugng kim loai kali cho théy mudi téng hop co6 do tinh khiét cao, dat tiéu chuan duoc
dién My va co thé st dung trong dugc phdm va thyc pham.

Mit khac, phuong phap tong hop cac mudi natri va kali gluconat truc tiép tir

qua trinh oxi hod glucozo st dung xuc tac di thé cho viéc tach thu san pham rat d&
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dang, str dung tac nhan tao mudbi 1a cac dung dich kiém cling chinh 1a tac nhan chinh
pH di giam sb giai doan trong quy trinh ché tao mudi xudng chi con mét giai doan.
Diéu nay chimg t6 quy trinh oxi hoa xiic tac di thé nano vang co higu qua vé mit cong
nghé va kinh té hon nhiéu so v&i phuong phap oxi hoa sinh hoc ding xtic tic enzym.
Hon nita, ddy con 1a mot qua trinh hoa hoc xanh (green chemistry), hau nhu khong tao
cac san pham gdy anh hudng xau dén méi truong. DO 14 nhitng wu diém vuot troi cua
phuong phép nay so véi phuong phéap 1én men truyén thong. Két qua nghién ctru nay
d3 mo ra kha nang tmg dung ciia phuong phéap oxi hoa xuc tac di thé trong cong nghé
san xuét luong 16n cac mudi gluconat, dap mg nhu ciu s dung ngdy cang 16n céac
mubi nay trong cong nghiép hoa dugc va thuc pham.

Dé co nhitng nhan dinh thém vé kha ning ing dung khac ciia mudi gluconat
ngoai dugc phém va thuc phém churc nang, dac biét 1a kha ning chuyén hoa thanh cac
hop chét c6 hoat tinh sinh hoc nhu céc hidrazon, mudi natri gluconat dugc chuyén hoa
thanh etyl este, hidrazit va cudi cung thanh cac 12 hidrazon. Két qua nghién ctru hoat
tinh sinh hoc cho thay hau hét cac hidrazon déu c6 kha ning khang khuan ca Gr (+) va
Gr (-), ciing nhu chéng ndm men & mirc dang cha y, nhit 1a & mirc 150pul. Pay 1a mot
két qua dang quan tam vé kha ning tmg dung phong phu ciia mudi gluconat, dic biét

trong linh vyuc y dugc.
KET LUAN

1. Da nghién ciru tong hop duge cac vat lieu MCM-41 va SBA-15 bang phwong phap
thuy nhiét. Pic trung mao quan trung binh va dién tich bé mit riéng 16n da duoc xac
nhan bang cac phuong phap XRD, TEM, hap phu va giai hap N,.

2. Pa phan tan Pt, Au trén cac vat liéu nén MCM-41, SBA-15 bang phuong phap phan
hu}"l-két tua st dung chit khir NaBH, . Tim duge cac diéu kién ché hoa dé dua platin,
vang vé trang thai kim loai, kich thuéc nano thich hgp cho sy oxi hoa. Cac két qua dic
trung XRD, TEM, hip phu va giai hdp N,, AAS va EDX dé x4c nhan Au, Pt dat kich
thudc nano phan tan 6n dinh trong mao quan cia MCM-41 va SBA-15.

3. San phdm phan tmg dugc phan tich bang phuong phap sic ky 1ong v6i su phdi két
hop cac detecto RID va MS. Pa nghién ciru lya chon dugc cac diéu kién phén tich
thich hgp: ¢t tach, chuong trinh nhiét dg, ti 1€ va tbe do dung moi pha dong, ... cho
phép xac dinh chinh xac axit gluconic va céc san pham khac.

23

4. Cac hé xtic tic ché tao dugc danh gia tinh chét qua qua trinh oxi hoa glucozo. Xuc
tac dj thé nano Au, Pt/vat liéu mao quan trung binh déu c6 hiéu qua cho qua trinh nay.
b3 nghién curu va giai thich anh huong cua cac diéu kién thuc nghiém: kich thudc hat,
nhiét do, thoi gian, pH, luu lugng dong khi dén tinh chét san phém phan rng. Xtc tac
nano Au hoat dong & nhiét do 50°C, thép hon Pt (800C). Trén xuc tdc nano 1%
Au/MCM-41, tim dugc cac didu kién cho do chon loc axit gluconic gﬁn 100% .

5. Trong diéu kién pH ty sinh, san pham ngung tu disaccarit hinh thanh trén ca hai hé
vat liéu nén MCM-41 va SBA-15 phan tan kim loai. Vat liéu nén MCM-41 han ché
céc san pham ngung tu so véi SBA-15. Nhu vay, ngoai vai tro quyét dinh kich thudc
nano cua kim loai xuc tac Au, Pt, kich thudc mao quan cua vat liéu nén con anh huong
dén phan tmg phu.

6. Da xay dung duoc phuong phéap xac dinh nhanh san pham axit gluconic bang chuin
d6 pH, diéu chinh bang dung dich NaOH trong diéu kién chon loc axit gluconic. Céac
két qua nay sé& 1a co so cho viéc xdy dung phwong phap danh gia hoat tinh xuc tac,
theo doi tién trinh phan g va xac dinh san pham trong diéu kién cong nghiép san
xuét cac mudi gluconat.

7. Pa ché tao tryc tiép cac mudi Natri -, Kali gluconat bang chinh tac nhan diéu chinh
pH 1a NaOH, KOH, vira gitip chuyén dich cén bang ddy nhanh téc d6 phan tng, vira
tranh dugc cac phan ting phu (ngung tu, epime hod). Natri gluconat va kali gluconat
duogc danh gia bang IR, 'H-NMR, *C-NMR, MS va AAS. Nhiét 6 néng chay va ham
luong kim loai phii hop véi duge dién My USP 30. Qua trinh nay co ¥ nghia 1on vé
mat kinh té va cong nghé so v6i cac qua trinh dong thé enzym hién nay.

8. Mudi natri gluconat dugc chuyén qua etyl este roi hidrazit va ngung tu voi cac hop
chat cacbonyl dé tao thanh mot ddy 12 hop chat hidrazon cua axit gluconic. Cac hop
chat nay déu co6 hoat tinh khang khuan va chéng ndm. Pay ciing 1a mot trong nhiing
kha niang tng dung dang quan tim ngoai dwoc phdm va thyc phim chic ning cua

muodi natri gluconat .

24



DANH MUC CAC CONG TRiNH KHOA HQC PA CONG BO
LIEN QUAN PEN LUAN AN

1.Tran Thi Nhu Mai, Ngé Thi Thuan, Nguyén Thi Minh Thw, Nguyén Anh
Tuén. Tinh chit san phdm cua phan ung oxi hoa glucozo trén hé xiic tac
Me/MCM-41 (Me:V, Pt). Tuyén tap cac cong trinh khoa hoc tai Hoi nghi Khoa
hoc va Cong nghé Hoa Hitu co toan qudc lan thir IV, Ha ngi, 10/2007, tr.736-
742.2007

2. Nguyén Thi Minh Thw, Giang Thi Phuong Ly, Tran Thi Nhu Mai, Ngé Thi
Thuan. Xac dinh thanh phan san phim cta quéa trinh oxi hoa glucozo bang
phuong phép séc ky long (HPLC-UVD, HPLC-RID, LC-MS). Tap chi Ho4 hoc,
T.46, 56 5A, tr.101-111. 2008

3. Nguyén Thi Minh Thw, Nguyén Khanh Quyén, Tran Thi Nhu Mai, Ngé Thi
Thuan. Tinh chat xtc tic cta vét liéu PYMCM-41 va Pt/SBA-15 trong phan tmg
oxi hoa D-glucozo. Tap chi Ho4 hoc, T. 47, S& 2A, tr. 54-58, 2009.

4. Nguyén Thi Minh Thw, Bui Thi Minh Thuy, Tran Thi Nhu Mai. Téng hop
va dic trung hé xuc tic nano Au/Al-MCM-41 bang phuong phéap hoé 1y. Tap chi
Phan tich Ho4, Ly va Sinh hoc, T. 14, s6 2; tr. 76-81 , 2009.

5.Tran Thi Nhu Mai, Ngé Thi Thuan, Nguyén Thi Minh Thu, Giang Thi
Phuong Ly. Nghién ctru qua trinh oxi hoa chon loc glucozo trén xuc tac vang.
Tap chi Hoa hoc, T.47; s6 4A, tr.149-153, 2009.

6. Tran Thi Nhu Mai, Nguyén Thi Minh Thw, Bui Thi Minh Thuy, Giang Thi
Phuong Ly. Tong hop natrigluconat va kaligluconat bang phan tmg oxi hoa
glucozo trén xuc tac vang. Tap chi Hod hoc, T. 47, S 4A, tr. 145-148, 2009.
7.Nguyén Minh Thao, Nguyén Thi Minh Thw, Tran Thi Nhu Mai, Ngo Thi
Thuan, Lé Thi Phuong Dung. Tong hop mot sd dan xuat hidrazon cua axit
gluconic. Tap chi Hoa hoc va Ung dung , s6 20 (104), tr.41 — 44, 2009.

8. Nguyén Thi Minh Thw, Tran Thi Nhu Mai, Ng6 Thi Thuan. Ché tao xtic tac
Au/MCM-41 cho phan g oxi hoa chon loc glucozo. Tap chi Khoa hoc,Khoa
hoc tu nhién va Cong nghé, PHQG Ha No¢i, Tap 25, $6 28, 2009.



