TRUONG PAI HOC NGUYEN TAT THANH
KHOA KY THUAT THUC PHAM VA MOI TRUONG

NGUYEN TAT THANH

KHOA LUAN TOT NGHIEP

NGHIEN CUU HAP PHU
PHOSPHATE TRONG DUNG DICH

NUOC SU DUNG VAT LIEU
CHITOSAN BIEN TINH

NGUYEN THI KIM EM

Tp.HCM, thang 9 ndm 2023




TRUONG PAI HOC NGUYEN TAT THANH
KHOA KY THUAT THUC PHAM VA MOI TRUONG

(¢ {0} 5

KHOA LUAN TOT NGHIEP

NGHIEN CUU HAP PHU
PHOSPHATE TRONG DUNG DICH
NUOC SU DUNG VAT LIEU
CHITOSAN BIEN TINH

SINH VIEN THUC HIEN: NGUYEN THI KIM EM

GIANG VIEN HUONG DAN: TS.TRIEU QUOC AN

Tp.HCM, thang 09 nim 2023



CONG TRINH PUQC HOAN THANH TAl
TRUONG PAI HOC NGUYEN TAT THANH

Can bd huéng dan:

Can bo cham phan bién:

Khoa luan duoc bao vé tai HOI BPONG CHAM BAO VE LUAN VAN BAI HOC
TRUONG PAI HOC NGUYEN TAT THANH, ngay 26 thang 09 nim 2023



TRUONG DAI HOC NGUYEN TAT THANH CONG HOA XA HQI CHU NGHIA VIET NAM
KHOA KY THUAT THUC PHAM VA MOI TRUONG Pic 1ap — Tw do — Hanh phic
BO MON: CONG NGHE KY THUAT HOA HQC

NHIEM VU KHOA LUAN TOT NGHIEP

HO VA TEN: NGUYEN THI KIM EM MSSV: 1911548178
NGANH: CONG NGHE KY THUAT HOA HOC LOP: 19DHH1A

Tén Khoa luan: Nghién ctu hip phu Phosphate trong dung dich nuéc sir dung vat liéu
Chitosan bién tinh

Tiéng viét: Nghién ciru hip phu Phosphate trong dung dich nuéc sir dung vat ligu
Chitosan bién tinh.

Tiéng anh: Adsorption of Phosphate in aqueous solution using the modified Chitosan
beads.

Nhiém vu Khoa luan:

1. Nghién ctiru anh huong cia mic do khau mang trong qua trinh bién tinh vat liu
chitosan dén hiéu qua hap phu phosphate va danh gia dic tinh ciu trac, hinh thai
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2. Nghién ctru hiéu ning hap phu phosphate cua vat liéu chitosan bién tinh: anh
hudng pH, can bang hap phu, dong hoc hap phuy, nhiét dong hoc hap phu, d6 chon
loc hap phu.

3. Nghién ctru kha nang tai str dung cua vat li¢u.
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TOM TAT
Logi bé phosphate trong dung dich nuréc sir dung vdt liéu chitosan bién tinh dwoc thir nghiém
bang phwong phdp hap phu. Muc tiéu nghién citu nay dé danh gia kha nang hdp phy va tinh tdi
st dung cua vat liéu khi dwoc bién tinh. Cdc dic tinh vé hinh thdi cua vt liéu dwoc kiém tra
théng qua phwong phdp do dién tich bé mat (BET) cho thdy rang vat liéu khi duwoc bién tinh
cuing nano ZrO; thi dién tich bé mat chi 1.609 m?/g nhé hon 13 lan so Véi chitosan nguyén ban
la 13.157 m?lg. Diéu nay chirng t6 khi dwgc tich hop thém ZrO2 thi vt liéu chi ting thém kha
nang hap phu ciia né. O phwong phdp kinh hién vi dién tir quét (SEM) cho thdy rang bé mat
cua vat ligu ZCB san sui. Thir nghiém cho thdy vat liéu ¢ pH2 va khudy trong 240 phiit véi 0.1g
ZCB thi dung hrong hdp phu dat 11.45 mg/g. Cdn bang hdp phu dioc trinh bay dwdi dang mé
hinh Langmuir va Freundlich thi mé hinh Freundlich la phit hop cho nghién ciru nay, con vé
mat dong hoc hap phu mé hinh gid bdc 1 va gia bédc 2 dwoc biéu dién trén phwong trinh tuyén
tinh va phi tuyén tinh. Qua hai phwong trinh nhan thdy & phwong trinh phi tuyén tinh cua gid
bdc 2 lai phit hop Véi nghién ciru vi hé 6 twong quan R? la 0.9612. Phwong trinh phi tuyén tinh

ngay nay dwoc cdc nha nghién ciru dp dung trong linh viec hdp phu.



ABSTRACT

Phosphate removal in aqueous solution using modified chitosan material was tested by
adsorption method. The objective of this research is to evaluate the adsorption capacity and
reusability of the material when modified. The morphological properties of the material were
tested through the surface area measurement method (BET) showing that the material, when
modified with nano ZrO,, has a surface area of only 1,609 m?/g, 13 times smaller. Compared
to original chitosan, it is 13,157 m?/g. This proves that when ZrO- is added, the material only
increases its adsorption capacity. The scanning electron microscope (SEM) method shows that
the surface of the ZCB material is rough. Testing showed that the material at pH2 and stirred
for 240 minutes with 0.1g ZCB, the adsorption capacity reached 11.45 mg/g. The adsorption
equilibrium is presented in the form of the Langmuir and Freundlich models, the Freundlich
model is suitable for this study, and in terms of adsorption kinetics, the pseudo-first-order and
pseudo-second-order models are represented by linear equations. and non-linear. Through the
two equations, it is found that the non-linear equation of the pseudo-second order is suitable
for the study because the correlation coefficient R? is 0.9612. Non-linear equations are

nowadays applied by researchers in the field of adsorption.



MO DAU

1. PAT VAN PE

Trong thoi gian gan day vain dé 6 nhiém ludn 13 dé tai moi ngudi quan tdm. Van
dé 6 nhi®m ngudn nude 1a quan trong nhit, bai vi cang hién dai hoa s& c6 nhiéu cong ty,
nha médy xa nudc thai ra moi trudng ngoai ra viéc bon phan qua muc cho cdy trong sé
xuat hién hién twong pha dudng. Trong hé sinh thai ngudi ta quan sat cac chat gay anh
huong chinh dén moéi truong 1 nito va phét pho, hai chat nay s& bi cuén ra céc ranh
nuéc hoic ra ao, hd, song va sudi (Ravi Kumar 2000). Ngudn nudc thai chira ham luong
chat gay 6 nhiém hitu co va khoang chat doc hai va chung tao ra mui, mau sac kho chiu
1am cho sinh vat duéi nudc thiéu oxy va giam luong sinh vat ¢ duéi nuée. Vat liéu xanh
hap phu dai dién cho céc vat liéu loc gia ré thuong cé kha niang va do chon loc cao dé
tuong tac voi cac chat gy 6 nhiém (Crini and Lichtfouse 2018).C6 rat nhiéu k¥ thuat
giam lugng phdt pho trong dung dich nude nhung hiéu qua nhat van 1a hap phu, chi phi
hap phu phu hop véi kinh té va quy trinh don gian.
2. MUC TIEU NGHIEN CUU

Nghién ctru nham dén viéc tong hop va xac dinh dic tinh ciu trac cia cac vt lidu
chitosan duoc bién tinh véi nano ZrO, ngam nudce Vi nhitng mic dd khau mang khac
nhau. Vat liéu bién tinh s& dugc ting dung dé loai bo phosphate thong qua qua trinh hap
phu, trong d6 cin bang hap phu, dong hoc hip phu va nhiét dong hoc hap phu s& duoc
nghién ciru. Kha nang tai stir dung vat liéu chitosan dugc bién tinh trong nhitng chu trinh
hap phu - giai hap lién tiép ciing duoc danh gia.
3. NOI DUNG NGHIEN CUU

3.1. Tong hep vat liéu chitosan dang hat dwge tich hop nano — ZrO:

e Anh hudng ciia mic d6 khau mang 1én hiéu qua hap phu phosphate.

e Danh gia vai tro cia nano — ZrO2 1én hiéu qua hap phu phosphate.

e Xac dinh cac dic trung cdu trac cua vat lidu théng qua cac phuwong phap nhu
FTIR, XRD, BET, TGA, SEM va TEM.

3.2. Nghién ctru hap phu phosphate ciia vat liéu chitosan dang hat dwgc bién tinh

e Anh huong cta pH.
e Anh huong cua nong do phosphate ban dau trong dung dich — Can bang hap phu.
1



e Anh huong cua thoi gian khudy tron — Bong hoc hap phu.

e Anh huéng cua nhiét d6 - Nhiét dong hoc hap phu.

¢ Danh gia kha nang tai sir dung cua vat li¢u.
4. PHAM VI NGHIEN CUU
Déi twong nghién ctru: Vat liéu chitosan dang hat bién tinh, dung dich chira phosphate.
Dia diém nghién ctru: Phong My pham, Khoa K¥ thuat Thyc phdm va Mbi truong,
truong Dai hoc Nguyén Tt Thanh.
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