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TRUONG DAI HOC SU PHAM KY THUAT THANH PHO HO CHI MINH
KHOA CONG NGHE HOA HQC VA THUC PHAM
BO MON CONG NGHE HOA HOC

NHIEM VU KHOA LUAN TOT NGHIEP

Ho va tén sinh vién: Nguyén Hai Son MSSV: 15128056
Nganh: Coéng nghé Ky thuat Hoa hoc

Chuyén nganh: Cong nghé hoa vo co

1. Tén khoéa luan: Nghién ctu kha niang mang thudc tir Silica xp ty nhién tir diatomite
2. Nhiém v ctia KNOa TUAN: ..o
Muc tiéu caa khoa luan 1a khao sat kha nang mang thudc caa Silica x6p ty nhién tir vat
lieu diatomite trén 2 model thuéc gom Rhodamine va Ampicillin.
3. Ngay giao nhiém vu khoa luan: 17/1/2019
4. Ngay hoan thanh khoa luan: 20/7/2019
5. Ho tén nguoi hwéng dan: Lé Thi Duy Hanh
N@i dung hwéng din: (100%)
Noi dung huéng dan bao gém cac phan sau:
- Khao sét cAu trdc va tinh chat cua vat liéu diatomite.
- Nghién ciu quy trinh 1am sach diatomite va xay dung qui trinh mang thudc cua
diatomite.

- Pinh tinh va dinh lugng kha nang mang Rhodamine B va Ampicillin cua diatomite

Néi dung va yéu cau khoa luan tét nghiép da dwoc thong qua bai

Trwong Bo mon Cong nghé Hoa hoc
Tp.HCM, ngay 22 thang 07 nam 2019

TRUONG BQ MON NGUOI HUONG DAN



' “RIONG DH SU PHAM KY THUAT TP.HCM CONG HOA XA HOI CHU NGHIA VIET NAM

KHOA CNHH & TP boc 1ap — Ty do — Hanh phic
BO MON CN HOA HQC

PHIEU PANH GIA KHOA LUAN TOT NGHIEP
NGANH CONG NGHE KY THUAT HOA HQC
KHOA 2015

(NGUOT HUONG DAN)
I. Théng tin chung

Ho va tén ngudi hwémng din: Lé Thi Duy Hanh

Don vi cdng tac: Khoa CN Héa Hoc va Thue Phdm

Hoc ham, hoc vi: Tién st Chuyén nganh: Vat Liéu

Ho va tén sinh vién: Nguyén Hai Son

MSSV: 15128047 Chuyén nganh: CN Hdéa v co

Tén dé tai: Nghién ciru kha nang mang thudc tir Silica x6p tu nhién tir diatomite
Mi sé khéaluagn: VC 49,03
IL. Nhian xét vé khéa ludn

2.1. Hinh thirc:

Tdng s6 trang: : S6 chuong: : S6 bang: ; S6 hinh:
S tai liéu tham khao: ; Phin mém tinh toén:

Bb cuc:

Hanh van:

Str dung thuat ngir chuyén mén:

2.2. Muc tiéu va ndi dung: khéo sat kha nang mang thubc cua Silica x§p tur nhién tir vat liéu diatomite
trén 2 model thuéc gdm Rhodamine va Ampicillin.

= Tbéng quan tai liéu
* Khao sit tinh chat cua diatomite.
* Nghién ciru quy trinh 1am sach diatomite va xdy dung qui trinh mang thudc cua diatomite.
* Dinh tinh va dinh lugng kha niing mang Rhodamine B va Ampicillin cua diatomite.
2.3. Két qua dat dugc:

- Diatomite thé hién kha ning mang Rhodamine B va Ampicillin thdng qua céac phan tich dinh lugong
béng UV- vis, TGA va BET.

2.4. Uu diém cna khoa luan:

- Nghién ctru kha ndng mang thube ctia diatomite dua ra huéng nghién ciru sir dung ngudn nguyén liéu
ré tién cho linh vuc vét liéu y sinh.

2.5. Nhirng thiéu sét ctia khoa luan:

- Diatomite nén dugc phén tich thanh phén héa dé 1am rd hon anh hudng cuia tap chit dén kha nang
mang thubc cua diatomite.




II1. Nhin xét tinh than va thai d§ 1am viéc cia sinh vién

- Sinh vién lam viéc chim chi va tinh than trach nhiém cao.

- Sinh vién thé hién kha nang doc tai lidu, biét cach dua ra céc cdu hoi dé giai quyét cac van dé vé
thyue nghiém

IV. ‘Dé nghi va ddnh gi4 cia ngudi huéng din

+ D€ nghi cia ngudi phan bién

DPugc bao vé ] Bd sung thém dé dugc bao vé O
Khong dugc bao vé U Bao vé vao dot khac O]
+ Dénh gia ctia ngudi huéng dan: :
Piém danh
| STT | N§i dung dénh gid Diém téi da gi4
1 | Chat lwgng bai viét 30 26
H?‘nh thire trinh bay (dep, ro rang, tai liegu tham khao 20
day du/da dang...) : 16
Bo cuc cua bai viét (chdt ché, cdn doi) 10 10
2 N§i dung khéa ludn 60 53
Phwong phdp nghién ciru phit hop, dam béo dg tin cdy, xir 20 20
ly s6 liéu
Noi dung thuee hign, két qua ctia dé tai dam bao tinh 20 19
khoa hoc, cong nghé
Két lugn phit hop véi muc tiéu, nji dung nghién ciru 10 9
Hiéu qua iemg dung va chuyén giao cong nghé 10 5
3 K¥ ning, thai d§ cia sinh vién 10 3
Ky nang thue nghiém, xir Iy tinh huéng 5 5
Thai do lam viéc nghiém tuc 5 >
TONG 100 88

Tp.HCM, ngay 3 thang 8 ndm 2019

Cin b huéng din

§

Lé Thi Duy Hanh




TRUONG DH SU PHAM KY THUAT TP.HCM CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA CNHH & TP Pic 1ap - Tw do - Hanh phic
BO MON CONG NGHE HOA HQC

Tp.HCM, ngay  thdng nam
PHIEU DANH GIA KHOA LUAN TOT NGHIEP
NGANH CONG NGHE KY THUAT HOA HQC

KHOA 2015
(PHAN BIEN)
II.  Thong tin chung .
Ho va tén ngudi phan bién: ... l'a“U"l‘Jl\Qlls .......................................................................
Diom v SRR o L T T R s imindi
Hoc ham, hoc vi: ....... 1 .u:u..&.\; ................. Chuyén nganh: ....... U AR e S |
Ho va tén sinh vién: ............... N]M&;’J.’t....ﬁm?...Sc'\l ..........................................................................
MSEV. Sessreivs LR RSSO e ChuyEi npktlt S NI, ... reresearisresecoses
Tén dé tai: ........ ' 11.c;.;....m....ﬂ.\u.iuu'n}....L\:al.\:].....dw.&.n....ﬁf..\...()JJ.U.«...S{ﬁ))....ﬁ/...).\lw.;.x ..... L {
.............................................. ONILE. o I s e mmmecess oo
Ma s6 khéa | R e e e e T e L s e LR
Ho va tén ngwoi huéng din: ............ lé....[l.t\i‘...ﬁg).\.lx .........................................................................
III. Nhin xét vé& khéa luin
2.1. Hinh thac:
Téng sb trang: 3¢ ; Sé chuong: 2 ; S6 bang: b/ : S6 hinh:  (§
S tai liéu tham khao: LSs ; Phin mém tinh toén:
B& cuc: ’9‘)"
Hanh van: Par
Sir dung thuit ngt; chuyén mén:  dof
2.2. Muc tiéu va ndi dung: .....Lssgm....\.(éx.r:....i_('z.p...hunj ..... \l..l&i....ﬂxm..l.soj....llm.fm.u;s....1.).1(c.ej...7.fmil: .....
ot ek San X bk el s ”..g:...m,\..am.f...-.....nm;\...m....m....t..q? ..... aw i
2.3. Két qua dat dugc: ‘.....ﬂ?&&l.....‘.ﬁ.l.\.‘.L.'bh....I\'A\....L.IUJK\;....\\x.i.l‘.l.‘ ..... :(!?.....L‘.\th‘.utﬁ....wf.....}I.‘.\;..Z.uam} ........
s bt B bl mXE i I e s
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TRUONG DH SU PHAM KY THUAT TP.HCM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CNHH & TP Doc lap - Ty do - Hanh phiic

BO MON CONG NGHE HOA HQC
Tp.HCM, ngay  thdng ndam
2.5. Nhimg thiéu s6t cta khéa luén:
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IV. Dé nghi va Danh gi4 ctia phin bién
+ P& nghij ctia ngudi phan bién

Puoc bao vé B& sung thém dé duge bao vé [
Khong dugce bao vé ] Bao vé vao dot khac ]
+ Panh gia cia ngudi phan bién:
STT | N§i dung danh gia Diém téi da | Diém danh gid
1 | Chit lwgng bai viét 30
Hinh thirc trinh bay (dep, ré rang, tai liéu tham khao 20 a8
day di/da dang...) ;
Bo cuc cua bai viét (chdt ché, can doi) 10 &
) Ngi dung khoéa lufin . 70
Purong phdp nghién ctru phiv hop, dam bdo do tin cdy, 20 10
xir ly 56 liéu
N¢i dung thiee hién, két qua cua dé tai dam bao tinh 30 W0
khoa hoc, cong nghé
Két lugn phit hop véi muc tiéu, ngi dung nghién ctru 10 &1 0
Hiéu qua img dung va chuyén giao cong nghé 10 2
TONG 100 J

Tp HCM, ngay Lthdng ¥ nam 0f
Céan bd phan bién
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TRUONG PH SU PHAM KY THUAT TP.HCM CONG HOA XA HOI CHU NGHIA VIET NAM
KHOA CNHH & TP Doc lap - Tu do - Hanh phic

BO MON CONG NGHE HOA HOC —————
Tp.HCM, ngay  thang ndm

PHIEU TONG HQP PIEM
CHAM KHOA LUAN TOT NGHIEP

I. Thong tin chung

- Hg v tén sinh vien: ... N BOC S0
MBSV euvives 19508 LG SRR ey S Chuyén nganh.......... 7 9 7 GRS GRS 1 hot S
- Tén a2 tai: ... Nghiex..... R BTN R m\,nj ﬂ\\,\u L. alca My SO T
............................ ol TR e o e A M5 LSS e P T
< ME S8 KBOA TUANE ..oeeoecneeeviecvitiniitircannesa st st se b et s ssass s s s s s a e sonsatsrmnasssnsasasseses
- Ho va tén ngudi huéng din chinh: ... }.aﬂh ........ '3 ..... T e G S SR

I1. Két qua danh gid

STT Hoi dong chim KLTN Piém dinh gi4
1 Chu tich hdi ddng XS
2 Céan bd hudéng dén 41
3 Phan bién % 3S
4 Uy vién &8
5 Uy vién-Thu ky 1 ¢

Piém ket luan ciia hdj ddn
Béng W o 2 E Z’)

Bang chit: . tat\\....,ﬁﬂ!#/. ........ R W e

Tp.HCM, ngdy S thing & nam 10U]
THU KY HOI PONG
(Ky va ghi ré ho tén)
/ﬂ
Teow T Nl\uujf



LOI CAM ON
T6i xin chan trong cam on cac thay cd gido khoa Cong nghé hda hoc va thuc pham, gia

dinh da giup do t6i trong qua trinh [am luan van.

Dic biét em xin tran trong gui 161 cam on siu sic dén Ts. L& Thi Duy Hanh — giang vién,
K¥ su. Nguyén Thi M§ Lé — quan ly phong thi nghiém khoa Cong nghé hda hoc va thuc
pham — trudng DH Su pham K§ Thuat Tp. H6 Chi Minh. 3 tan tinh gitp d& va truc

tiép huéng dan em nghién cau va hoan thanh luan van.

Cubi cuing, toi xin duoc bay té 10ng biét on sau sic dén nhitng nguoi than trong gia dinh,
nhitng thay c6 va ban bé gan xa da dong vién, gitp d& trong subt qua trinh toi hoc tap va

nghién cuu

Mic du di c6 nhiéu cd gang trong qué trinh nghién ctu, song do kha ning va kinh nghiém
cta ban than cé han, nén luan vin khong tranh khoi nhiing ton tai, han ché va thiéu sot.
Vi vay t6i rit mong duoc nhan duoc sy gop y chan thanh cua cac thay, cd nham bo sung

hoan thién hon.
Xin chén thanh cam on!
Thanh phé H6 Chi Minh, ngay 16 thang 8 nam 2019
Sinh vién thuc hién

Nguyén Hai Son



LOI CAM POAN

T6i xin cam doan day 1 cong trinh nghién ctru cua t6i. S6 liéu va két qua luu trong khoa

luan 12 hoan toan trung thuc va chua timg duoc sir dung trong bat cir khoa luan nao.

T6i xin cam doan rang moi su gitp d& cho viéc thuc hién khéa luan déu duoc chi rd

ngudn géc.
Thanh phé H6 Chi Minh, ngay 16 thang 8 nim 2019
Sinh vién thuc hién

Nguyén Hai Son



MUC LUC

DANH MUC VIET TAT oottt i
DANH MUGC BANG .....oovitiiiiieisiisssseississi st i
DANH MUC HINH ANH .....ooiiiiiiiiiisissssssssssssssssssss s iii
TOM TAT s v
YL@ 57N 6 SO Vi
CHUONG 1: TONG QUAN ..ottt 1
1.1 Gidi thiéu chung V& tao Silic (dIatomM) .........ccovveeeeverieeiieee e, 1
O R I T 1 | o PSP OPURPRPRS 1
1.1.2 Dac diém CAU trliC CUA A0 SITIC.....ovevrveeeeeeeeeeeee et 2

1.2 KNOANQ AIALOMITE .....veeviiiicie ettt 4
1.2.1 Diatomite va su hinh thanh cua diatomite..........ccoceveveeviiececcie e, 4
1.2.2 Trit lugng diatomite trén thé gici va Viet Nam........c..cc.ccevrveeerernneereeennne, 5
1.2.3 Tim NANG thi trEONG ..cv.veeveeeeeeeeeeeesee ettt tenes e eneesanes 6

1.3 Gidi thiéu vé phuong phap hAP PRU c....cvceeceeee e, 7
1.4 Thudc NNUOM RNOGAMINE B.....e.eoeeeeeeeeeee et n et en s en s e 8
1.4.1 Cong thirc cau tao va tinh chat hoa ly cia Rhodamine B..........cc.cccevvvienee, 8
1.4.2 Tinh chét sinh hoc va anh hudng caa thuéc nhuém Rhodamine B............... 9

L5 AMPICHTIN oo e e 9

1.5.1 Cong thirc cau tao va tinh chat hoa Iy caa AMPIcillin .........co.covevvevvvieeennee, 10



1.5.2 Tinh chat sinh hoc va anh hudng cta thudc Ampicillin..........c..cccovvveeeene. 10

1.7 Tinh hinh nghién cu diatomite 1am vat liéu mang thude...........ccocvveeeeveeveneneee, 11
1.6 Ly do hinh thanh @& tai...........coeveivieeeeieeeeeeeeeeeee et 12
CHUONG 2: THUC NGHIEM VA PHUGNG PHAP NGHIEN CUU ......cccocvene.... 13
2.1 HOA CNAL oo 13
2.2 Quy trinh Xt 1Y MAU AIAEOMILE ......cvvveeeceeeeiee ettt 13
2.3 Mang thuéc Rahodamine B ctia Qiatomite ............cccoveeveerverrieesrecesesseeeeseeseneenes 14
2.3 Mang thubc Ampicillin ctia diatomite............cc.ovvveeeieeieeeseeees e 15
2.5 Cac phuong phap vat Iy Khao sat VAt iEU.........cccoovevieiiiiie e 15
2.4.1 PhaN tich NNIEU Xa 118 Xo.veveeeeeeeeeeeeeeeee et eeeeeee e et ee et s s s e e st sne e s e eeeeenns 15
2.4.3 Phuong phap phan tich thanh phan hat DLS..........ccccoeeveviisieeeeeeeesae, 16
2.4.2 Kinh hién vi dién tir QUEE SEM .......c.veiveeeieeseeeeseeesee e 16
2.4.4 Pho tir ng0ai-Kha KiEN UV-ViS ........coiviiiiieieeeeeeeee e, 16
2.4.5 Phan tich NhIEt Vi SAI TGA ....coeeeiecee et 17
2.4.6 Phan tich phd hong Ngoai FT-IR ......c.cuiveieeeeeeeseeeesee e, 17
2.4.7 D0 dieN tICh DE MALBET ..ot eeee et ee e e esen s 17
CHUONG 3: KET QUA VA NHAN XET ..ottt 19
3.1 Két qua khao sat diatomite NQUYEN HHEU .........c.cceveveeeeeceereieeseeeseei e ieneenes 19
3.1.1 Két qua XRD ctia diatomite NGUYBN li8U.........cceveeveevereeeeeereseseeseneeneeens 19

3.1.2 Két qua SEM cua diatomite NQUYBN Ti8U.........cceveeveevereeeeeeeesesee e 20



3.1.3 Két qua DSL diatomite NQUYEN HEU .........o.vvveevreeeeeeeeeeeeeeees e, 20

3.2 Két qua khao sat kha nang mang thudc nhuém Rhodamine B theo UV-Vis...... 22
3.2.1 DUNE AUONG CHUAN ...t 23
3.2.2 Khao sat mang thudc Rhodamine B theo thdi gian..........ccoeveveveeereeenenene. 24
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3.2.4 Dinh tinh kha ning hip phu thudc ampicillin bang FT-IR ..........ccceoeeveeee. 27

3.3 Két qua khao sat kha nang mang thudc AmMPIiCilin.........ccocevveveeeveerieerieinenan, 28
3.3.1 Pinh luong kha ning hap thu ampicillin bang TGA.......ccccovvivveeeeeeerennn, 28
3.3.2 Binh tinh kha ning hap phu thudc ampicillin bang FT-IR .......c..ccovevvnenee. 29
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KET LUAN VA KIEN NGHTI .....coivietieeseeeeee ettt en st en s s esenennsans 32

TAILIEU THAM KHAO ..o ses s es s ss s 33



DANH MUC VIET TAT

Tir viét tat
XRD
DLS

SEM
UV-Vis
TGA
FT-IR

BET

T viét day du

X-ray diffraction

Dynamic Light Scattering

Scanning electron Microscopy
Ultraviolet-visible spectroscopy
Thermal gravimetric analysis
Fourier-transform infrared spectroscopy

Surface Area & Pore Size
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TOM TAT

Hién nay, cac nghién ciru vé vat lidu x4p, rong (v6 co va hitu co) dé dung 1am chit mang
thudc dang dugc su quan tdm cua cac nha khoa hoc trén thé gisi. Diatomite 1a mot loai
vat lidu x6p tu nhién dang dwoc tng dung rat nhiéu trong cac nganh vat liéu hip phu.
Trong nghién ctiru nay, khoang diatomite (Qingdao Haizhilong Business CO., LTD,
Trung Qudc) da duoc khao sét va tién xir Iy dé 1am chat mang thudc. Cac tinh chat héa,
ly cua nguyén liéu diatomite va sau xir Iy dd dugc xac dinh bang cac phwong phap nhu
nhiéu xa tia X (XRD), phan tich nhiét vi sai (DTA-TG), kinh hién vi dién tir quét (SEM),
phuong phap phan tich thanh phan hat (DLS). Sau d6, kha ning mang thudc cua
diatomite dugc khao sat théng qua hai mé hinh Rhodamine B va Ampicilin. Két qua thuc
nghiém ching minh kha ning mang thudc bang cac phuong phap pho tir ngoai-kha kién
(UV-Vis), phan tich nhiét vi sai- khdi lugng (DTA-TG), phan tich phd hong ngoai (FT-
IR), do dién tich bé mat (BET). Két qua mang thudc cua diatomite dbi véi Rhodamine
B (UV-Vis) la 11.89%, doi voi Ampicillin 1a 1.3% (TGA). Trén két qua thyc nghiém doi
v6i Rhodamine B va Ampicilin, véi céc loai thudc khac nhau thi kha niang mang thudc

cua cac loai thudc 1a khac nhau.



MO PAU

Trong vai ndm tré lai day, nhiéu nghién ciru vé cac hé mang thude da duoc day manh va
phat trién. Dic biét, cac hé vat ligu tir silica da dugc tong hop, nghién ciu va tng dung
v6i muc dich phan phdi thue dén cac khu vuec mang bénh cu thé. Chang han, vat liéu
silica trung tinh nhu MCM-41 va SBA-15 da dugc stir dung rong rai trong linh vuc phan
phdi thudc. Tuy nhién, qué trinh tdng hop cac vat liéu nay rat kho khan, tén thoi gian,
d6 6n dinh thap, c6 nhiéu tc dung phu, doi hoi cac hda chat doc hai va tén nhiéu ning
luong khién toan bo qué trinh ton rat nhiéu chi phi [1]. Do vay, viéc tim cac ngudn

nguyén liéu va qui trinh tong hop céc vat liéu thay thé Ia can thiét..

Diatomite 1a vat liéu xop c6 ngudn gdc tir thién nhién, duoc hinh thanh tir vo tao silic bi
chén vii va tram tich tao thanh. Diatomite c6 thanh phan chinh Ia silica véi cau tric x6p
tu nhién, dién tich bé mat 16n [1] [2]. Hon thé nita, diatomite c6 kha niang tuong thich
sinh hoc cao (khong doc hai 1én téi mac 1000 pg/ mL) [1]. Vi thé, diatomite thé hién
mot s6 uu diém trong so sanh vai silica tong hop nhu SBA-15 va MCM-41.

Dua trén cac dic tinh vé cau trac, twong thich sinh hoc cao va ca gia thanh, vat liéu
diatomite dugc coi la mot ing cir vién hira hen nhiéu ang dung trong nhiéu linh vuc nhu
c6 thé duoc sir dung 1am vat liéu mang thudc, chat don cho san xuét thuée, cam ang sinh
hoc, tach phan tu, sic ky, luu trit nang lwong va nhiéu hon thé nira. Trén co so do, dé tai
“Nghién ctru kha ning mang thudc tir silica x5p duoc 1am giau tir diatomite” dugc hinh
thanh.

Trong dé tai nay, ching t6i khao sat cac tinh chat hoa ly cua vat liéu diatomite. Thong
qua d6, diatomite duoc sir dung dé lam chat mang thudc. Trong pham vi cua dé tai, kha
nang mang thudc cia diatomite dugc dinh tinh va dinh lugng qua phwong phép phan tich
XRD, FT-IR, UV-Vis, TGA. Két qua thuc nghiém d¢é tai 1a co s can thiét cho nhiing

nghién ctru sau nay.

Vi



CHUONG 1: TONG QUAN

1.1 Giéi thiéu chung veé tao silic (diatom)
1.1.1 Tdo silic

Ngay sau khi trai dat duoc hinh thanh, tao silic (hay con duoc goi 1a tao cat) 1a mot trong
nhitng sinh vat nguyén sinh xuét hién sém nhat trén bé mat trai dat [3]. Cho dén nay
nguoi ta ude tinh ¢6 hon 100.000 loai tao silic khac nhau [1]. Tao silic Ia mét loai thuc
vat don bao, chii yéu 1a quang hop; tuy nhién mét sé it 1a di dudng bét budc va cé thé
séng trong diéu kién khong c6 anh sang dé cung cip ngudn carbon hiru co thich hop
[4]. Loai tao silic nay khi chét di, 1op vé khong thé bi phan hay va tich tu qua nhiéu nim
hinh thanh nén nhitng tram tich Ién (quang diatomite) [5]. Tao silic co thé tim thay trong
nhiéu méi truong song nhu nudc ngot, bién, d4 am, gé va tham chi ca dat. Chinh vi sy

da dang sinh hoc, tao silic dang duoc quan tam va nghién ctu rat nhiéu trén thé gii [6].
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Hinh 1.1: Tdo silic va mét sé link viec iing dung lién quan
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1.1.2 Pdc diém cdu tric caa tdo silic

Tao silic thuong cé kich thudc tir 2 dén 200 micromet. Hinh thai cua tao silic rat da dang,
tly vao nhitng phan loai, méi truong séng, kiéu sbng don bao hay tap thé chiing c6 nhiing
hinh thai tu nhién khac nhau. Ching c6 thé tn tai thanh cum ¢ dang c4c sgi manh

(Fragillaria), quat (Meridion), zic-zac (Tabellaria), hay hinh sao (Asterionella) [7].

Hinh 1.2: Kinh hién vi dién tiz quét (SEM) cua mét sé hinh dang khéc nhau va cdu tric

ciia mét s6 lodi tao cét [8].

Piém dic trung cta cac té bao tao cét 1a chiing dugc bao boc bén trong mot thanh té bao

dugc 1am bang silica, duoc goi 12 vo tao (frustule/skeleton) [9]. V6 tao cé nhiéu hinh



dang phu thudc vao gen va moéi trudng sinh séng cua tao. Lép vo nay duoc cau tao tur
hai van c6 kich thuéc khac nhau va c6 thé 16ng ghép vao nhau, tily theo mirc ¢ phat
trién cua té bao. Mdi van ton tai rat nhiéu 16 chan 16ng, xuong sudn, gai phut, duong ria
Vvéi su hién dién cua 15 rong véi kich thuéc khac nhau dugc sip xép tir ngoai vao trong

theo chiéu bé dan cua kich ¢& (hinh 1.3) [2]. Chinh vi vay, cac loai vo tao nay co cau

O

Cribellum

trdc rong, xop.

Cribrum

Areola

Foramen

Hinh 1.3: a) M ta mat cat cua vé tdo. b) Kinh hién vi dién tir quét (SEM) cdu tric cia

Cac mat cat Vo tao [2]



1.2 Khoang diatomite
1.2.1 Diatomite va su hinh thanh cia diatomite

Diatomite (SiO2.nH20) 1a mot loai khoang san tram tich c6 ngudn géc tir loai tao vo silic
bi chén vui 1au ngay dudi dat ma thanh [10]. Diatomite con c6 tén khac la kiezelguhr
(tiéng Prrc), dat tao silic hay dat bau . Diatomite c6 mau thay ddi tir tring xam, vang dén
do thy thudc vao thanh phan oxit chira trong chiing. Diatomite ti trong nhe, c6 do x4p va

dién tich bé cao do céc 156 hdng rat nho va déu caa vo tao.

Hinh 1.4: San phdm bgt Diatomite cia cong ty Qingdao Haizhilong Business Co., Ltd.

Diatomite duoc tao thanh tir cAc manh vo tao cét, cd cau tao tir oxit silic dang opal vo
dinh hinh [11]. Ngoai cac manh vo tao cét, trong diatomite con c6 thé ¢ sé lrong nho
gai xuong bot bién. Ham lwong manh voé tao cat trong diatomite chiém tir 50% tro 1én
Vé6i s6 lugng manh vo tir 5-7 triéu dén 100 triéu manh vo/gam da. Ngudn vat liéu oxit
silic dang opal vo dinh hinh cau tao nén vo tao cé cau tric khung véi nhiéu 16 mao quan
kich thudc nhé 0,5-3 um. Cac manh vo tao thuong c6 dang ddt tric ton tai dang quan

thé hoic timg ddt don 1¢ kich thude tir 3-5 dén 30 um, tham chi bi v vun, dap nat [12].



Tay thude vao diéu kién thoé nhudng hinh thanh, diatomite trén thé gisi ludn c6 ton tai

mot sb tap chit va thanh phan héa hoc khac nhau nhu bang 1.1.

Bang 1.1: Thanh phan hda hoc cia mot s6 loai diatomite trén thé gigi [12]

Thanh phin (%) SiO, AlLOs Fe,0s Na;O KO0 CaO MgO MKN

Quang Dong, Trung Quéc 829 575 141 006 006 024 021 793

Chiét Giang, Trung Quéc 65 1750 48 05 - 1,1 - 11,1
Suizhou, Trung Quéc 71,4 13,26 5,5 6,7 011 194 0,15 0,91
KomOsheem, AiCap 836 424 107 - - 6,17 - 4,86
Mascara, Angeri 72,1 53 3,8 065 054 72 2,6 7,44
Amman, Jordan 725 1142 581 721 069 148 0,25 0,64
Michoacan, Mexico 70,4 1352 3,37 017 03 066 042 11,18
Anotolia, Th6 NhiKy 69,7 115 065 0,8 1,4 - - 15,3

MKN: Lirong mat khi nung
1.2.2 Trir lweng diatomite trén thé gisi va Viét Nam

Trix lugng diatomite trén thé gigi dugc Cuc Mo ciia My (Mineral Commodity Summaries
2019) dy b4o tir nam (2017-2018) khoang hon 2 ti tin diatomite. Trong d6, nhiéu & My
c6 khoang 250 triéu tan; Trung Qudc khoang 110 triéu tan; tiép dén Pan Mach,

Mexico... la cac nudc cd trir lwong cao [13].

Viét Nam la mét trong nhitng nuéce co trir lwgng diatomite cao. Trit lwong diatomite &
Viét Nam duoc dy b4o khoang 165 triéu tan. Phi Yén ¢ trir lugng cao nhat véi khoang
60 triéu tan. Theo sau d6, Bao Loc c6 khoang 8,5 triéu tin [14]. Theo British Geological
Survey/World Mineral Production (2012-2016), san lugng diatomite hang nam cua Viét
Nam I 10 ngan tan [15].

Do diatomite rat phong phu vé trit luong nén diatomite duoc nghién ciru va @ng dung rat

nhiéu trong cac linh vuc.



Bang 1.2: Théng ké trir luong diatomite & mot sé nuéc trén thé gisi [13]

Quéc gia Trit luong San luong San luong
(Ngan tan) 2017 2018
(Ngan tan) (Ngan tan)
My 250,000 768 790
Trung Quéc 110,000 420 420
DPan Mach - 440 440
Mexico - 97 100
Nhat - 100 100
Phap - 75 75
Puc - 52 50
Tay Ban Nha - 50 50
Peru - 110 110
Nam Phi - 270 -
Argentina - 57 60
Thé Nhi Ky 44,000 62 60
Céc nuoc khac - 224 220
Tong thé gisi Rat nhiéu 2,460 2,700

1.2.3 Tiém ndng thi trwong

Mbi nam trén thé giGi tiéu thu vao khoang hon 2 triéu tan diatomite. Dan dau thé gigi vé
san xuat cac san pham tir diatomite 1a My voi khoang 750 ngan tan/nam, chiém 1/4 san

luong thé gidi. Trung Quéc 1a nude dung thir hai: 420 ngan tan/nam [13].

Theo dir liéu dit liéu sang ché tiép can duoc, diatomite dung dé lam chét tro loc va xu 1y

moi trudng c6 nhiéu sang ché nhat.

Mineral Commodity Summaries da théng ké ti 1¢ st dung diatomite nhu sau: tro loc:
55%, phu gia xi mang: 23%, chat hap thu: 10%, chat dém: 9%, chit cach ly (nhiét): 2%,

con 1% dung trong cac tng dung khac nhu dwoc pham, my pham...[13]
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1.3 Gi6i thiéu vé phwong phap hap phu

Hién nay c6 nhiéu phwong phap mang thudc: phuong phép co hoc, phuong phap sinh
hoc, phuong phap hoéa 1y, phuong phap héa hoc va phuong phap hap phu. Trong dé
phuong phap hip phu dang 1a phwong phap dang duoc chd y nhiéu trong thoi gian gan
day [1] [16] [17].

2nd Layer 4th Layer
\ .
-

& 19 Laye

SURFaACE 7/

Hinh 1.5: Co ché hdp phu
Hap phu 1a mot phuong phap dua trén sy tich lily chét trén bé mat phan cach cac pha
(khi — ran, long — ran, khi — 16ng, long — 16ng). Trong d6, chat hap phu 1a chat ma phan
tr & 16p bé mat c6 kha nang hut cac phan tir caa pha khac nam tiép xdc vai n6. Thong
thuong, chat hap phu c6 bé mit riéng cang Ién thi kha nang hip phu cang manh. Chat bj
hap phu 1a chat bi hat ra khoi pha thé tich dén tap trung trén cac bé mat cac chat hap phu
[18].

Hap phu 12 mot qua trinh toa nhiét. Nguoc véi hap phu 1a qua trinh di ra khoi bé mit chat

hap phu cua cac phan tir bi hdp phu goi 14 qué trinh giai hap [18].

Qua trinh hap phu c6 thé duoc phan loai bao gom qué trinh hap phu hoa hoc va qué trinh
hip phu vat ly. Quéa trinh hip phu héa hoc 1a mot quéa trinh phirc tap, cé thé lién quan
dén sy twong tac tinh dién gitra céc ion kim loai hodc cac ludng cuc va bé mit bao gom
cac kiéu phan tng trao doi ion va phan ng tao phtc. Hap phu vat Iy a qua trinh gay ra

boi lyc Vander Walls gitra phan tir chat bi hap phu va bé mat chat hap phu (bao gom ca



ba loai lyc: cam tmg, dinh hudéng, khuéch tan), lién két nay yéu dé bi pha vé. Vi vay hap

phu vat ly ¢6 tinh thuan nghich cao [18].

Phuong phap hap phu c6 wu diém 1 vat lidu hap phu c6 thé ché tao tir cac ngudn nguyén
liéu tu nhién hozc cac nguyén liéu tong hop, quy trinh don gian, cdng nghé ciing khong
doi hoi thiét bi phtrc tap va qua trinh hap phu khong dua thém vao mai truong nhitng tac
nhan doc hai [17].

1.4 Thuéc nhuém Rhodamine B

Rhodamine 1a mét trong nhiing thuéc nhudm, dwgc sir dung chua yéu dé nhuém len, lua
va lam laser cdng suat mau. Ngoai ra, Rhodamine con dugc dung dé nhuom té bao trong

céng nghé sinh hoc [19].

1.4.1 Céng thec cdu tgo va tinh chdt hoa ly ciza Rhodamine B

Hinh 1.6: Cong thic cdu tao Rhodamine B [19].

Rhodamine B 1a mét hop chat hda hoc, ¢ cong thirc phan tir 1a C2sHaiN203Cl véi cong
thirc cu tao cia Rhodamine B nhu hinh 1.5. Khéi lugng phan ti cia rhodamine B 1a
479,02 g/mol. Rhodamine B 1a nhitng tinh thé mau téi, c6 4nh xanh, & dang bot c6 mau
tim do. Diém néng chay cua rhodamine B 1a 165 °C. Kha niang hoa tan rhodamine B
trong dung modi nudc ¢ 20 °C 1a 0,78 gam/ 100 gam nudce, trong khi d6 trong dung moi



ethanol do tan cta rhodamine B 1a 1,47 gam/ 100 gam nudc. Khi tan trong nudc, dung

dich Rhodamine B c6 mau hong va hap thu manh & buéc séng 552 nm.
1.4.2 Tinh chdt sinh hec va dénh hwéng cia thuéc nhugm Rhodamine B

Rhodamine B gay doc cap va man tinh. Rhodamine B c6 thé gay di wng hoac 1am man
ngtra khi tiép xdc véi da, mit... Qua dudng hd hap rhodamine B gay ho, ngtra ¢, kho
tho, dau nguc. Qua dudng tiéu hda rhodamine B c6 thé gay nén mua, ¢6 hai cho gan va
than. Néu tich tu dan trong co thé gay nhiéu tac hai ddi véi gan, than, hé sinh san, hé

than kinh ciing nhu c6 thé gay ung thu [20].

Thuc nghiém trén chuot cho thay rhodamine B giy ung thu vai lidu lugng 89,5 mg/kg
qua duong 6ng hoic tiém vao tinh mach [21]. Khi rhodamine B di vao co thé c6 thé
chuyén hoa thanh amin thom twong wng, cac hop chat chuyén tiép nay c6 phan doc hai
hon loai thudng, gdy ung thu va phat trién khéi u da day. Tai khu vuc c6 Rhodamine B
va cac dan xuat ciia nd xuat hién, qua trinh sinh hoa cua té bao ung thu gan sé bi tac dong
manh. Vi, gan 13 co quan dau tién loc chat nay. Mot sb thuc nghiém cho thay Rhodamine

B tac dong pha v cau tric AND va nhiém sac thé khi dua vao nudi cay té bao [22].
1.5 Ampicillin

Ampicillin duoc sir dung dé diéu tri dai tra cac bénh nhiém tring do vi khuan. Pay la
mét loai khang sinh penicillin, hoat dong bang cach ngan chin sy ting truéng cua Vi
khuan [23].



1.5.1 Cdng thec cdu teo va tinh chdt hoa Iy ciza Ampicillin

Cong thuc ciu tao cia Ampicillin nhu hinh 1.6.

NH,
§ 5o
2N CH
O H
OH
O

Hinh 1.7: Cong thic cdu tgo Ampicillin

Ampicilin c6 cong thirc phan tir 1a C16H1oN304S va khdi lwgng phan tir 1 349.11 g/mol.
O diéu kién binh thudng, ampicillin c6 thé ton tai dang ampicillin tryhydrat hay dang

mudi cua no.

Ampicillin trihydrate 12 mot loai bot vi tinh thé mau tring khéng mii véi vi dang. Dung
dich chira 0,25% ampicillin trong nudc c6 do pH tir 3,5 dén 5,5. Nhiét do ndng chay cua
Ampicillin dao dong tir 388 dén 392 °F. Po hoa tan cua ampicillin tryhydrat tir 1 d¢én 10
mg/mL ¢ 70 °F trong nudc (28 °C) [23].

1.5.2 Tinh chdt sinh hec va dnh hwéng cia thuéc Ampicillin

Ampicillin 1a mét loai khang sinh penicillin beta-lactam phé rong, ban tong hop, c6 hoat
tinh diét khuan. Ampicillin thuong dugc ding dé chdng nhiém khuan, tri ky sinh triing
va khang virus. Khi duoc s dung, Ampicilin thim qua thanh té bao va gin véi cac
protein. Cac protein gan Ampicilin tac dong khac nhau dén cac chung vi khuan khac
nhau [24].

Ampicillin thudng duoc s dung théng qua duong udng va duong tiém tinh mach. Khi
sir dung qué liéu co thé gay ra phan ang séc phan vé va cé thé dan dén tir vong (trong
truong hop nghiém trong). Céc triéu chirng thuong gap bao gom viém ludi, viém miéng,

budn non, non, da hdng ban, néi mé day da, ngua, ndi mé day, viém da tréc vay, viém
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dai trang gia mac, viém bach cau &i toan, tiéu chay va sét. Cac triéu ching khéc bao gom
viém rudt, thay ddi gan, thiéu méu, giam tiéu cau, ban xuat huyét giam tiéu cau, dau
miéng va ludi, giam bach cau, mit bach cau hat va hanh lang thanh quan. Tiép xtc lau
cling c6 thé dan dén cac phan tng nhay cam téng quat, dau khop, phi mach, sam ludi,

nhiém doc than, viém than k& cap tinh, ¢ néng, phan ang di tng va co giat [24].
1.6 Tinh hinh nghién cu diatomite 1am vat liéu mang thuéc

Hién nay ¢ Viét Nam cd nhiéu nghién ctu vé diatomite va duoc Gmg dung vao céc linh
vuc nhu vat liéu hap phu, vat liéu cach nhiét, chat don, chét phu gia,... Ung dung lam
vat liéu mang thudc hoac vat liéu don cho thudc thi chua dugc quan tam nhiéu. Trén thé

gidi, kha ning mang thudc cua diatomite da dwoc rat nhiéu qudc gia tién tién nghién cau.

Dusan Losic va cac cong su [17] cling da nghién ctru tao silic diatom wng dung trong
mang thudc. Muc dich ctia nghién ctru nay la khao sat su anh huéng cia kich thudc hat,
hinh théi va su bién doi bé mat, chirc ning hoa bé mat cua diatomite biang cac nhoém chie
khac nhau (silane, cacboxyl..) dé ting hiéu suat mang thuéc cho hai loai thuc hoa tan
va khong hoa tan trong nudc. Bai bao nghién cau tinh chat hoa ly cua diatomite bang
cac phuong phap nhu SEM, XPS, TGA. Sau d6 khao st kha ning mang hai loai thudc
hoa tan va khéng tan trong nudc bang phuong phap UV-Vis va XPS. Két qua nghién
ctru cho thay hiéu suit mang thudc da dugc ting 1én dang ké khi bé mat cua diatomite

duoc chuc nang hoa.

Mot nhom nghién ctiru khac 1a Ruggiero va cong su [25] cling da nghién ctu va tao ra
mot loai vat liéu diatomite ¢ kich c& hat nano. Trong c6ng trinh nghién ctru nay, hat
diatomite nano da tinh ché bang cac phuong phéap xu ly nhiét trong dung dich axit manh,
dé loai bo tap chat hitu co, r6i di nghién véi kich thuéce nano. Phan tich hinh théi vat liéu
bang cic phuong phap DLS, SEM. Sau ¢6 mang di gan véi cac nhom chic ¢6 kha nang
mang thubc dé khao séat kha ning hoat tinh sinh hoc cua céc hat nano diatomite voi té
bao ung thu. K&t qua nghién ciu cho thay diatomite thé hién duoc kha ning tuong thich

sinh hoc véi té bao ung thu.
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1.7 Ly do hinh thanh dé tai

Cung vai sy phat trién caa khoa hoc ki thuat, nham muc dich dap ¢ng nhu cau caa cudc
séng con ngudi — dac biét 1a héa hoc. Viéc tim ra nhitng vat liéu maéi tir thién nhién ciing

nhu téng hop ra cac hop chét c6 gia tri sinh hoc duoc cac nha khoa hoc chti y hon ca.

O Viét Nam, trix lwong diatomite rat 16n. Diatomite 12 vat liéu xop, voi bé mat diatomite
c6 thé bién tinh dé 1am vat liéu hap phu. Hon nita, cac nghién ctu vé vat liéu mang thude
trong nudc con han ché. Do vay diatomite 12 nguyén liéu ré va phi hop véi linh vuc

mang thudc.

Nhung, dé di tir mot hop chat cé gia tri sinh hoc dén mot vién thudc hoan chinh dé dua
vao co thé nguai 1a mot doan duong dai. Trong dé tai nay, khao sat kha ning mang thudc
cua diatomite duoc thuc hién xem nhu 13 mot budc nghién ciru dau tién dé dua diatomite
Viét Nam trong tng dung 1am chat mang va chat don trong cng nghiép san xuat duoc

pham.
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CHUONG 2: THUC NGHIEM VA PHUONG PHAP NGHIEN CUU

2.1 Héa chat

Mau bot diatomite (Qingdao Haizhilong Business Co.,LTD, Trung Quéc)
H202 30 % (Xilong Scientific Co., LTD, Trung Quéc)
Ethanol absolute > 99.5 (VN-Chemsol Co., LTD, Viét Nam)

Thudc nhuom Rhodamine B (PTN Hoa phan tich Pai hoc su pham ky thuat thanh phé
Ho Chi Minh)

Ampicilin Trihydrate > 98 % (Merck)
2.2 Quy trinh xir ly mau diatomite

Quy trinh xt 1y diatomite trude khi dua vao tng dung dugc mo ta theo so dd hinh 2.1.

2h, 110 °C 90 <d < 150
| Say X ly < Rua
3h, 110 °C H202, 3h, 90 °C Khuay 5 phut

L » Bao quan

Hinh 2.1: So d6 quy trinh xiz Iy mau diatomite
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Ly 500 gam mau bot min diatomite di say 110 °C trong 2 gio. Sau khi d3 sy khd, mau
bot diatomite dwgc dem di sang dé phan loai va chon ngudn vat liéu cé kich thudc 90 <
d < 150 um.

Sau d6, 50 gam mau bot min (c6 kich thudc 90 < d < 150 pum) duge dua vao dng dong
250 mL, thém nudc cat cho dén vach tiéu chuan. Huyén phu diatomite dugc khudy déu
trong trong 5 phit bang diia thay tinh va gan bo cac tap chat hitu co trén bé mit. Sau do,
huyén phu duoc dé yén 5 phat va loai bo 50 mL hdn hop phia trén. H3n hop con lai dé

ling, gan dé thu duoc phan ran.

Phan ran thu ¢ trén duoc dua vao coc thay tinh 250 mL. Sau d6, 50 mL dung dich H202
30% duoc thém vao, khuay déu va dem di dun néng hdn hop & 90 °C trong 3 gid trén
bép gia nhiét dé loai bo nhitng tap chat hitu co con sét lai. Tiép dén, dang huyén phu
duoc dé nguoi dén nhiét do phong, dugc loc dé thu phan ran. Phan ran duoc ria lai voi
20 mL methanol 99% trong ba lan. Cudi cung diatomite sau khi lam sach duoc dem di
say 110 °C trong 3 gio trong ti say (Memmert — Models 30 — 1600). Mau sau khi sy

dugc bao quan trong binh giit 4m dé st dung cho cac budc tiép theo.
2.3 Mang thuéc Rhodamine B ciia diatomite
Rhodamine B sir dung trong quy trinh nay c6 nong do 1a 2 mg/mL.

100 mg diatomite sau khi xtr Iy qua quy trinh 2.2 va 2 mL thudc cho vao lo dé tao huyén
phu diatomite - thuc. Huyén phu ndy dem di danh siéu am (Elmasonic S300H) trong 30
pht, sau d6 mang di lac bang may lac tron (Stuart) & nhiét d6 phong trong céc khoang
thoi gian thiét ké (1, 3, 5, 7, 9, 12, 15, 18, 24 gid) dé khao sat kha nang mang thudc cua
diatomite. Sau d6, dang huyén phu duoc loc qua gidy loc (Newstart 101) dé thu ca phan
ran va phan dung dich (A) di qua gidy loc. Phan ran thu dugc dugc rira véi 3 mL nudc

cat trong 3 lan va trich giir nudc loc qua gidy loc (B).
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Kha ning mang thudc cia diatomite duoc dinh luong bang phuong phap UV-Vis thong
qua viéc xac dinh luong thudc con lai cua dung dich (A cong B). Phan chat ran duoc dé

khé ¢ nhiét @6 phong trong 36 gio.

Quy trinh khao sat thay doi ndng do chat mang/ nong d6 thudc duoc tién hanh tuong tu

nhu kha ning mang thudc theo khoang thoi gian 1a 24 gio.
2.3 Mang thuéc Ampicillin ciaa diatomite
Ampicillin sir dung trong quy trinh ndy c¢é ndng d6 1a 2 mg/mL.

100 mg diatomite sau khi xtr Iy qua quy trinh 2.2 va 2 mL thudc cho vao lo dé tao huyén
phu diatomite - ampicillin. Huyén phu nay dem di dénh siéu 4m (Elmasonic S300H)
trong 30 phut, sau d6 mang di lac bang may lac tron (Stuart) ¢ nhiét &6 phong trong céc
khoang thoi gian thiét ké 24 gio dé khao sat kha ning mang thudc cua diatomite. Sau do,
dang huyén phu duoc loc qua gidy loc (Newstart 101) dé thu ca phan rian va phan dung
dich (A) di qua gidy loc. Phan ran thu duoc duoc rira voi 3 mL nudc cat trong 3 1an va
trich giit nudc loc qua gidy loc (B). Phan chat rin dugc dé kho & nhiét d6 phong trong
36 gio va dem di phan tich dinh tinh bang FT-IR, dinh lugng bang TGA va BET.

2.5 Cac phwong phap vat ly khao sat vat liéu
2.4.1 Phan tich nhiéu xa tia X

Phan tich nhidu xa tia X (XRD) 1a phuong phap duoc sir dung rong réi nhat dé xac dinh
thanh phan khoéng va cau tric tinh thé, bang cach dua trén sy tuong tac cua tia X V6i

c4c tinh thé trong theo nhiéu hudng khéac nhau va so sanh trén nguon dix liéu cé san.

Nguyén vat liéu duoc xac dinh thanh phan khoang bang phuong phap nhiéu xa tia X
duogc thuc hién trén may D8 Advance cua h@ng Bruker, véi birc xa K= 1.5406 cua Cu
1a A = 1.5418 A. MAiu di phan tich ¢ dang bot qua sang 90 um. Mau dugc say kho &

nhiét d6 110 °C trong 1h va dwoc 1am ngudi trong binh hat am.
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2.4.3 Phuwong phdp phén tich thanh phan hat DLS

Phuong phap nay nham muc dich danh gia phan bé kich thudc hat ctia nguyén liéu bang

phuong phap tan xa anh sang.

Trong nghién cau nay, két qua phan tich thanh phan hat dugc thuc hién trén may
HORIBA LA-920. Mau dem di do & dang bot min va sang lugi 90 < d < 150 um.

2.4.2 Kinh hién vi di¢n tir quét SEM

Kinh hién vi dién tir quét SEM 1a mét loai kinh hién vi dung dé thu thap hinh anh bé mat

cua vat liéu bang cach sir dung cac chum tia dién tir dé quét trén bé mat mau.

Hinh dang va kich thuéc cua cac hat va 16 x6p cua diatomite duoc quan sat va dy doan
théng qua phan tich kinh hién vi dién tar quét SEM Hitachi S-4800 (Nhat Ban) hoat dong
& muc dién thé 10.0 kV. Mau dung dé phan tich SEM ¢ dang bot min qua sang 90 < d <
150 pm.

2.4.4 Phé tiz ngoai-khd kién UV-Vis

Phuong phap nay dung dé phan tich dinh lugng ndong do Rhodamine B trong qué trinh
nap thudc dya vao hiéu tng hap thu xay ra khi phan tir vat chat tuong tac véi birc xa dién

tu.

Trong nghién cau nay, pho tir ngoai-kha kién dugc st dung dé xac dinh nong do cua
dung dich (A + B) sau khi pha lodng 200 lan trong khoang budc song 400 — 700 nm trén
may Uv- Vis (UH5300 - Hitachi) cta phong thi nghiém dai hoc Su pham k¥ thuat thanh
phé H6 Chi Minh. Ham lugng rhodamine B con lai trong dung dich (A + B) duoc tinh
toan thong qua viéc xay dung duong chuan (tir 0 — 10 ppm voi budc nhay 1a 2 ppm).
Kha ning mang thudc duoc tinh todn théng qua viéc tinh toan thong qua lwong thude

con lai trong dung dich (A + B).
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2.4.5 Phén tich nhigt vi sai TGA

Phan tich nhiét vi sai TGA 1a phuong phap dua trén co s xac dinh khdi lwong cua mau
vat chat bi mat di (hoic nhan vao) trong qué trinh chuyén pha nhu 1a mot ham cua nhiét
do.

Trong nghién cau nay, két qua phan tich nhiét vi sai (TGA) dung dé dinh luong ham

lwong ampicillin c6 trong mau sau khi mang thuéc.

Mau phan tich & dang bot duoc thuc hién dén nhiét do 600 °C, téc d6 nang nhiét 10
°C/min, trong moi truong khéng khi trén may Labsys Evo cta truong dai hoc Su pham
thanh phé Ho6 Chi Minh.

2.4.6 Phan tich phé héng ngogi FT-IR

Phan tich pho hong ngoai FT-IR 1a mét phuong phap hoat dong dua trén su hap thu birc
xa hdng ngoai cua vat chat can nghién ciru. Phuong phap nay ghi nhan cac dao dong dic
trung cua cac lién két hoa hoc giita cac nguyén tir. Phuong phap nay cho phép phan tich

v6i ham luong chat mau rat thap va cd thé phan tich cau trac, dinh tinh va ca dinh luong.
Trong nghién ctru nay, mau di phén tich & dang bot, duoc chay trong khoang tan sé séng
4000 — 400 cm'® trén thiét bj PerkinElmer Spectrum 10.5.2 cua vién khoa hoc vat liéu
g dung thanh ph Ho Chi Minh.

2.4.7 Do dién tich bé mat BET

Po dién tich bé mat BET 1a phuong phéap thong dung dé do dién tich bé mat va phan b
kich thudc 16 x6p cua vat liéu. Dién tich bé mat cua vat liéu thuong duoc xac dinh bang
phan tich BET duong hap phu dang nhiét khi N2 ¢ -196°C

Trong nghién citu ndy, phuong phap do phan tich dién tich bé mat (BET) duoc ding dé

xac dinh dién tich bé mat trude va sau khi mang thude vat liéu diatomite, tir d6 chung

minh duoc kha ning mang thudc cua vat liéu.
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Mau dem di phan tich & dang bot va thuc hién trén may HORIBA LA-920 tai Vién khoa
hoc vat liéu (tng dung thanh phé H6 Chi Minh.
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CHUONG 3: KET QUA VA NHAN XET

3.1 Két qua khao sat diatomite nguyén liéu

3.1.1 Két qua XRD ciia diatomite nguyén ligu

C C - cristobalite
Q - quartz

Intensity

L sl e

10 20 30 40 50 60 70 80
20 (degree)

Hinh 3.1: Phé XRD cua vdt liu diatomite

Két qua XRD ctia mau diatomite dwoc trinh bay nhu hinh 3.1. Khi tién hanh do XRD
goc rong tir 0 dén 80° ta thay két qua phan tich nhiéu xa tia X cua khoang diatomite cho

thiy cac peak rat nhon, chtng té nguy@n liéu diatomite c6 chtra pha tinh thé.

Théng qua cac peak xuat hién ¢ vi tri 20, cac mat d & vi tri 20 = 21.86; 31.35; 36.09
twong ung vaéi khoang cach mat d = 4.061 A; 2.486 A; 2.849 A. Cac khoang cach mat
nay tuong Gng véi su xuét hién cua khoang cristobalite (SiOz) theo phd chuan. Riéng vi

tri 20 =26.6° ¢4 thé dinh danh cho su xuat hién cua quartz.

19



Diatomite 1a nguy@n liéu tu nhién cé thanh phan chu yéu 12 SiO2 vé dinh hinh. Su c6 mat

cua cristobalite va quartz (theo két qua XRD) chting té diatomite ¢ ton tai tap chat.

3.1.2 Két qua SEM cria diatomite nguyén liéu

S-4800 10.0kV 8.0mm x200 SE(M)

20.0um [| S-4800 10.0kV 7.9mm x2.00k SE(M) ' ' '20.0um
Hinh 3.2: Anh SEM cua vat lidu diatomite vdi cdc dg phdng dai khac nhau

Két qua SEM ctua mau diatomite dugc trinh bay nhu hinh 3.2. Trén két qua anh SEM ta
thdy su phan bé céc hat diatomite khong déu. Cu thé, cac hat diatomite nguyén liéu c6
hinh dang 1a hinh dia (duong kinh 20 — 30 nm) va mét lugng I6n manh v vun caa chdng.
Trén céc hat (dia) c6 mat do 15 x6p cao va ddng déu c6 kich thudce rat bé, dic trung cho

cau tric xop cua vt liéu.

3.1.3 Két qua DSL diatomite nguyén ligu
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Bang 3.1: Két qua phan tich thanh phan hat

No. Diameter q(%) Upper No. Diameter ¢ (%) Upper No. Diameter q (%) Upper
(pm) (%) (1m) (%) (pm) (%)
1 0.115 0 0 24 2.599 0 7.546 47 58.953 1.818 96.753
2 0.131 0 0 25 2.976 0 7546 48 67.523 1.196 97.949
3 0.15 0 0 26 3.409 0.117 7.663 49 77.339 0.791 98.74
4 0.172 0 0 27 3.905 0.154 7.817 50 88.583 0.526 99.266
5 0.197 0.115 0.115 28 4.472 0.207 8.024 51 101.46 0.35 99.617
6 0.226 0.193 0.308 29 5.122 0.282 8.306 52 116.21 0.232 99.848
7 0.259 0332 0639 30 5.867 0.403 8709 53  133.103 0.152 100
8 0.296 0478 1118 31 6.72 0.578 9.287 54  152.453 0 100
9 0.339 0.689 1.807 32 7.697 0.837 10.124 55  174.616 0 100
10 0.389 0.889 2696 33 8.816 1.225 11.349 56 200 0 100
11 0.445 1.014 371 34 10.097 1.77 13.119 57  229.075 0 100
12 0.51 1.009 4719 35 11.565 2594 15713 58  262.376 0 100
13 0.584 0.875 5595 36 13.246 3.646 1936 59  300.518 0 100
14 0.669 0.678 6.273 37 15.172 4.921 2428 60  344.206 0 100
15 0.766 0.481 6.754 38 17.377 6.809 31.089 61  394.244 0 100
16 0.877 0323 7.077 39 19.904 8.829 39918 62  451.556 0 100
17 1.005 0216 7.292 40 22.797 10.464 50.383 63 517.2 0 100
18 1.151 0.149 7441 41 26.111 11.405 61.787 64  592.387 0 100
19 1.318 0.104 7546 42 29.907 10918 72705 65  678.504 0 100
20 1.51 0 7.546 43 34.255 8.87 81575 66  777.141 0 100
21 1.729 0 7546 44 39.234 6.345 87.92 67  890.116 0 100
22 1.981 0 7.546 45 44,938 4237 92.157 68 1000 0 100
23 2.269 0 7.546 46 51.471 2.778  94.935
15.00 / - 5100.0
i Y_’ %
L M ERPN
J ERC
= SN =
] E
i Tﬁ o 7
0.0 == . N SN\ NS, N N NN
0.100 1.000 10.00 100.0 1000

Diameter (um)

Hinh 3.3: Phan bé kich thuréc hat ciia mau diatomite
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Két qua DSL cua mau diatomite duoc trinh bay nhu hinh 3.3. Dya vao két qua trén, ta
thay duoc mau diatomite cd phan bd hat phan ra 1am hai ving. Vung tap trung nhiéu
nhét 1a viing bao gém céc hat c6 kich thuée giao dong & khoang 3 — 100 um. Ving con
lai 12 mot nhém hat kich thuéc dudi 1 pm véi ham lwong tich liiy bé hon 10% trén tong
lugng hat phén tich. Kich thuéc trung binh ¢& hat diatomite 14 22,68 um.

Trén dudng tich lity kich thudc hat, hat c6 kich thudc <20 pum chiém khoang 40 % tong
lwong. So sénh vai két qua SEM, duong kinh cua cac hat dang dia 1a tir 20 — 30 pm. Diéu
nay cho thay mau diatomit bi v& vun thanh cac manh nho chiém khoang 40 % tong hat

di phan tich.
Sy xuat hién cua cac manh va s& lam giam kha niang hap phu ciia mau, do cau trdc xop
bi pha vo.

3.2 Két qua khao sat kha ning mang thuéc nhuém Rhodamine B theo UV-
Vis

Hinh 3.4: Truéc va sau khi mang thusc nhugm Rhodamine B cua diatomite
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3.2.1 Dung dwong chudn

Puong chuan caa Rhodamine B duoc dyng bang cach do UV-Vis céc dung dich di pha
san ndng d6 lan luot 12 2 ppm, 4 ppm, 6 ppm, 8 ppm, 10 ppm & budc song A = 554 nm.
Bang cach nay, ta s& xay dung duoc dd thi ham sé dang y = ax + b, trong d6 y chinh 1a

d6 hap phu con x chinh 1a néng do.

Bang 3.2: S6 liéu duong chuén

Nong d6 Rhodamine B
(ppm)
0 0
2 0.391
4 0.802
6
8

Abs

1.193
1.565
10 1.915

2.5 1

2 A y =0.1927x + 0.0142
R?=0.9993

Abs

0 2 4 6 g 10 P
Nong d6 Rhodamine B (ppm)

Hinh 3.5: Puong chuan Rhodamine B
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3.2.2 Khdo sat mang thuéc Rhodamine B theo théi gian

2.0

1.5 -

1.0 1

Abs

— 0 hours
—— 1 hours
—— 3 hours
—— 5 hours
—— 7 hours
—— 9 hours
—— 12 hours
—— 15 hours
—— 18 hours
—— 24 hours

0.5

0.0

I ' I ' I ' I ' I
400 450 500 550 600
A (nm)

I ' I
650 700

2.0+

1.5

0 hours
1 hours
3 hours
5 hours
7 hours
S hours
12 hours
15 hours
18 hours
24 hours

T
550
2 (nm)

Hinh 3.6: D6 thi UV-Vis khdo sat kha ndng mang thuoc
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Hinh 3.7: D6 thi biéu hién toc dg mang thuoc

1 3 5 7 9 12 15 18 24

Gio

Hinh 3.8: Biéu do md td kha ndng mang thuoc cia Rhodamine B
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Bang 3.3: Khao séat kha niang mang thuéc 100 mg hat diatomite tiém Rhodamine B
(4000u9)

Gid Luongthudc chwa  Lwong thubc Hiéu suét tai Tbc dd mang

mang (Hg) mang (Hg) thudc (%) thudc (%/gio)
1 3862.58 137.42 3.43 3.43
3 3775.40 224.60 5.61 1.87
5 3731.81 268.19 6.70 1.34
7 3686.14 313.86 7.84 1.12
9 3655.01 344.99 8.62 0.95
12 3623.87 376.13 9.40 0.78
15 3598.96 401.04 10.02 0.66
18 3580.28 419.72 10.49 0.58
24 3524.23 475.77 11.89 0.49

Trén do thi hinh 3.8, hiéu suat mang thudc ting dan theo thoi gian khao sat mang thudc
trong 24 gio khao sat. Cu thé hiéu suat mang thudc ting tir 3.43 % sau mot gio 1én 11.89
% sau 24 gio. Tuy nhién, theo hinh 3.4, téc d6 mang thudc s& giam dan tir 3.43 %/gid

sau 1 gio xuéng con 0.49 %/gio sau 24 gio.

Theo d6 thi hinh 3.7, tc d6 mang thuéc s& giam dan theo thoi gian. Trong 5 gid dau toc
d6 giam manh, tir 5 dén 24 gio tiép theo, toc do tiép tuc giam nhung giam cham hon. C6
thé duoc giai thich vi cac phan tir thudc bi hap thy tién dan dén kha nang bao hoa. Diéu
nay cho thay céc phan tir thudc dién dan dan vao cac vi tri 15 trong bé mit, nén ta cd thé

xéc dinh 1a vat liéu c6 kha niang mang thudc.

Trong cac khoang thoi gian khao sét toc d6 mang thudc, qua trinh hap phu va giai hap
phu c6 thé xay ra dong thoi. Két qua mang thuéc caa diatomite d6i véi Rhodamine B
(UV-Vis) 13 11.89%.
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3.2.3 Khdo sat khd ning mang thuéc theo khéi lwgng diatomite

Bang 3.4: Khao séat kha niang mang thudc theo khéi luong diatomite tiém Rhodamine B
(4000L)

Khéi lwvong Luong thude Luong thude Ti 1¢ mang Ti 1& pug thude/
diatomite (mg)  chwa mang mang (Hg) thude (%) gam D.E
(hg)
50 3690.30 309.70 7.74 6.19
100 3547.07 452.93 11.32 4.52
150 3464.04 535.96 13.39 3.57
200 3393.46 606.54 15.16 3.03

Két qua khao sat kha ning mang thudc theo khdi lwong diatomite duoc trinh bay trong
bang 3.4. Ta thay khi ting luong diatomite trén khéi lugng thuéc mang ban dau, ti l¢
mang thudc cé ting 1én tir 7.74 1én 15.16%. Thé nhung ti 1& thudc trong mot gam
diatomite giam xudng tir 6.19 xudng 3.03 g thude trén gam diatomite. Piéu nay khang
dinh trong qua trinh nap thudc sé& c6 cac yéu t anh hudong nhu khéi luong diatomite va

noéng do luong thudc.
3.2.4 Pinh tinh kha néing hép phu thuéc ampicillin bang FT-1R

Mau diatomite trudc va sau khi mang thuéc rhodamine B dugc dem di do IR, két qua
duoc trinh bay ¢ hinh 3.9. Cu thé, quan sat sau hap phu, trong mau diatomite xuat hién
lien két C=C & vi tri 1648 cm™, C=0 & vi tri 1906 cm™, Cspa-H, Csp2-H & cac vj tri 2095
va 1826 cm™ chiing t6 rhodamine B da duoc hap phu vao trong diatomite. Ngoai ra,
trong qué trinh mang thudc, mot sé nhom silane (Si-H) sé& b thay phan cho ra nhém
silano (Si-OH) thé hién ¢ dai hap thu & 3476 cm™. Két qua nay bo sung cho két qua dinh
luong kha nang hap phu bang UV-Vis.
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Hinh 3.9: Két qua do FT-IR diatomite ngp rhodamine B
3.3 Két qua khao sat kha niang mang thuoc Ampicilin
3.3.1 Pinh lwong khd néng hdp thu ampicillin bang TGA

Theo két qua phan tich TGA, miu diatomite khdng mat khéi luong khi gia nhiét dén 350
°C. Trong khi d6 mau diatomite nap ampicillin mat khéi lwong khoang 1.3%. Piéu nay
c6 thé két luan lugng Ampicillin bi mat di trong quéa nang nhiét dén 350 °C 1a khoi luong

bi mat di .

Nhu vay, khd ning mang ampicillin diatomite 1a 1.3% trén tong khdi lwong mau

diatomite + ampicillin.
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Hinh 3.10: Két qué do TGA ciia mau diatomite va diatomite ngp ampicillin

3.3.2 Pinh tinh khd ndng hdp phu thusc ampicillin bang FT-IR
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Hinh 3.11: Két qud do FT-IR diatomite ngp ampicillin
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Mau diatomite trudc va sau khi mang thudc ampicillin duge dem di do IR, két qua dugc
trinh bay ¢ hinh 3.11. Quan sat sau hap phu, trong mau diatomit xuat hién lién két C=C,
C=0 & cac vj tri 1502 va 1749 cm, chiing té ampicillin da duoc hap phu vao trong
diatomite. Két qua nay bd sung cho két qua dinh luong kha ning hap phu bang TGA.
3.3.3 Pinh lwong khd néng hdp thu ampicillin bang BET

3.3.3.1 Mqu diatomite

BET summary
Slope = 1706.172
Intercept = 1.378e+01
~  Correlation coefficient, r = 0.997835
C constant= 124.815
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Hinh 3.12: Két qua do BET mau diatomite
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3.3.3.2 Mau diatomite ngp Ampicillin
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Hinh 3.13: Két qud do BET mdu diatomite ngp ampicillin (D.E-ampi)

Két qua do BET cho thdy mau diatomite ban dau (hinh 3.12) c6 dién tich bé mat riéng 1a
2.025 m%/gam. Trong khi d6, mau diatomite nap ampicillin (hinh 3.13) c6 dién tich bé
mat riéng 1a 1.906 m%gam, giam 5.88% so véi dién tich bé mat ban dau. Do giam dién

tich bé mat nay 1a do ampicillin da bam vao cac 15 rong trén bé mat caa diatomite.

Do giam dién tich bé mit ching to diatomite ¢d kha ning hap thu ampicillin. Két qua

nay bo sung cho két qua dinh lugng kha nang hap phu bang TGA.
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KET LUAN VA KIEN NGHI

Sau nam thang nghién ciru tai PTN hoa v co dai hoc Su Pham K§ thuat thanh phd Hb
Chi Minh, két qua da dat duoc: Khao sat thanh cong tinh chat hoéa ly cua vat liéu
diatomite qua cac phuong phap nhiéu xa tia X (XRD), phan tich nhiét vi sai (DTA-TG),
kinh hién vi dién tir quét (SEM), phuong phép phan tich thanh phan hat (DLS) véi kich
thudc trung binh c& hat diatomite 1a 22,68 um. Khao sat thanh céng kha nang mang
thudc rhodamine B sau 24 gid cua diatomite 1a 11.89% bang phuong phap UV-Vis. Kha
nang mang thudc ampicillin sau 24 gio cua diatomite theo phuong phap TGA 1a 1,3 %
trén tong khoi lugng mau diatomite + ampicillin, theo phuong phap BET 1a 5,88 %. Két
qua nay dugc bo sung cho két qua dinh tinh FT-IR.

Do con nhiéu han ché vé thoi gian ciing nhu cac diéu kién thyc hién khoa luan nén dé
tai nay chi dirng lai & mic d6 khao sat kha nang mang thudc cua diatomite. Tuy vay, dé

tai da gop phan cho thay tinh tiém ning cta diatomite trong linh vuc y hoc.

Dé dua nghién citu ndy vao cudc sdng, dé tai can dugc nghién ciru sau va rong hon nhu:
Khao st kha ning mang va nha thuéc caa vat liéu trén cac loai thudc khac nhau, dé cé
danh gia tong quan vé vat liéu, bién tinh vat liéu diatomite bang cac nhém chuc khéac

nhau dé dat hiéu suat mang thudc cao hon...
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PHU LUC I: Bang khao sat kha niing mang thuoc 100mg hat D.E tiém 2ml
2mg/ml (4000mcg)

Khao sat kha nang mang thuéc 100mg hat D.E tiém 2ml 2mg/ml (4000mcg)

Gio | Abs/200 | lwong thube chua | lwong thuéc | Tilé mang | Téc d6 mang

mang (mcg) mang (mcg) thudc (%) | thudc (%/gid)
1 | 1.875 3862.58 137.42 3.44 3.44
3 | 1.833 3775.40 224.60 5.61 1.87
5 | 1.812 3731.81 268.19 6.70 1.34
7 | 1.790 3686.14 313.86 7.85 1.12
9 | 1.775 3655.01 344.99 8.62 0.96
12 | 1.760 3623.87 376.13 9.40 0.78
15 | 1.748 3598.96 401.04 10.03 0.67
18 | 1.739 3580.28 419.72 10.49 0.58
24 | 1.712 3524.23 475.77 11.89 0.50
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PHU LUC II: Khao sat theo khéi lrgng D.E dwoc tiém 2ml 2mg/ml (4000mcg)

trong 24h

Khao sét theo khéi luong D.E dugc tiém 2ml 2mg/ml (4000mcg) trong 24h

mD.E | Abs/200 | luwongthuéc | lwong thudc Ti 16 mang Tilé ug
(mg) chua mang mang (mcg) thudc (%) | thudc/ gam
(mcg) D.E
50 1.792 3690.30 309.70 1.74 6.19
100 1.723 3547.07 452.93 11.32 4.52
150 1.683 3464.04 535.96 13.39 3.57
200 1.649 3393.46 606.54 15.16 3.03
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