TRUONG DAl HOC DA LAT CONG HOA XA HOI CHU NGHIA VIET NAM
PHONG QLPT SAU PAI HQC Poc lap - Tu do - Hanh phiic

BAN TRICH YEU LUAN AN

Tén tac gia: HUYNH PHUONG THAO

Tén luin an: Nghién ctru kha ning hip phu mot sb ion kim loai ning (As®*/As®,
Cr®*/Cr3*, Pb?*, Cd?") trong mdi truomg nudc boi vat liéu 14 thong ba 14 (Pinus kesiya) tai Pa
Lat.

Nganh: Hoa hoc

Chuyén nganh: Héa phan tich Mai s6: 944 01 18

Pon vi dao tao Sau dai hoc: Truong Pai hoc Da Lat

NOI DUNG BAN TRiCH YEU
1. Muc dich va ddi twong nghién ctru ciia ludn an
Muc dich caa lu@n dn:

1. Nghién ciru kha ning hip phu cac ion Pb(ll), Cd(Il), Cr(Il1), Cr(VI), As(lll) va
As(V) trong dung dich nudc bang vat liéu 14 thong.

2. Xay dung quy trinh phén tich Pb va Cd két hop SPE/F-AAS va tham dinh quy trinh
phan tich.

3. Xay dyng quy trinh lam gidu lugng vét Cr va As trong mau nudc cho muc dich
phan tich kich hoat notron.

4. Ung dung quy trinh d& xay dung dé phan tich lwong vét Pb, Cd, Cr va As trong mot
s6 mau thuc.

Déi twong nghién civu ciia lugn dn:

Vit li¢u nghién ctru: La thong kho thu thap tai thanh phé ba Lat, tinh Lam Déng duoc
xtr Iy 1am vat liéu hdp phu kim loai ning cho cot chiét pha ran.

Mau phan tich: Cac mau nudc chira lwong vét cac kim loai ning doc hai nhu chi,
cadmi, crom, asen duoc cho hép phu béng vat li¢u 14 thong, sau d6 xac dinh néng d6 cac ion
kim loai nang nay bang phuong phap AAS.

2. Cac phuong phap nghién ciru da sir dung
1. Cac phuong phap dung dé nghién ctru cac dic trung cua vat liéu nhu SEM, EDX, FT-IR,
xéc dinh diém ding dién pHpze clia vat lidu.

2. Phuong phap phan tich phd nguyén tir & xac dinh ham luong céc ion kim loai trong dung



dich va phuong phép phan tich kich hoat notron dé xac dinh truc tiép ham luong ion kim loai
trén vat liéu.
3. Nhitng diém méi ciia luén an va két luin

1. ba xur ly 14 thong ba 14 (Pinus kesiya) thu tai Pa Lat thanh vat liéu hép phu. Vit li¢u
¢6 kich thude 125 pm < d < 212 pm duge dung dé khao sat kha ning hap phu ion Ph(ll),
Cd(l1), Cr(111) va Cr(VI), As(I11) va As(V) trong nuéc. Bién tinh vat liéu bang cach nung yém
khi tai 310°C thu duoc vat liéu c6 kha nang hap phu Cr(l11) va Cr(V1), As(l11) va As(V) trong
nudc.

2. Pa nghién ciru hinh thai hoc, dinh tinh va phan tich nhimg nhom chirc chii yéu cé
thé tham gia vao qua trinh hép phu kim loai cia vat liéu va xac dinh diém dfmg dién cua vat
li¢u LT khoang 4,5 va vat liéu LTN khoang 7,5.

3. Pa nghién ciru cac yéu té anh hudng dén qua trinh hap phu ion kim loai cua ca hai
vat liéu nhu pH, thoi gian, nhiét do va ndng do ion kim loai ban dau. Ddi v6i vat liéu LT, gia
tri pH dung dich t6t nhat cho su hap phu 1a pH=5 ddi v&i Pb(Il), pH=6 ddi v&i Cd(II) va
Cr(I1l), pH=3 ddi v&i Cr(VI), As(IIT) va As(V). P6i véi vat liéu LTN, gia tri pH t6i wu cho su
hap phu ion Cr(IIl) va Cr(VI) 14 6,0; ion As(IIT) va As(V) hap phuy tot nhét tai gia tri pH lan
luot 14 5,0 va 4,0. Thoi gian dat can bang hap phu 1a 90 phat ddi v6i Pb(Il); 120 phut ddi véi
Cd(II); 180 phut ddi v&i Cr(III) va Cr(VI); 150 phat dbi voi ion As(IIT) va As(V).

4. Sy hap phu cac ion kim loai ctia vat lidu hap phu tir 14 théng theo md hinh dang
nhiét hip phy Langmuir phi hop hon so v§i mé hinh Frendlich. Dung lwong hap phu cuc dai
cua Pb((II), Cd(II), Cr(IIT) va Cr(VI), As((IIT) va As(V) trén vat liu LT theo thu tu 1a 28,49;
21,10; 9,46 va 10,78 mg/g; 3,19 va 3,33 mg/g; dung luong h€'1p phu cuc dai cua Cr(IIl) va
Cr(VI), As((III) va As(V) trén vat liéu LTN lan luot 1a 19,88 va 21,32 mg/g; 19,23 va 20,04
mg/g. Ddi v6i su hap phu céc ion kim loai bang vat lidu 14 thong ba 14, md hinh dong hoc hap
phu biéu kién bac hai cho méi quan hé tuyén tinh véi hé sé twong quan cao (R?> 0,99), cac
gié tri qe (mg/g) tinh toan tir mo hinh dong hoc biéu kién bac hai gan véi qe thuc nghiém hon
so vo1 mo hinh dong hoc hép phu biéu kién bac nhit. Cac tham sd nhiét dong hoc tinh toan
duoc d3 khing dinh thém ban chét cua qua trinh hip phu cac ion kim loai trén vat liéu 14
thong 1a qua trinh thu nhiét, ty xay ra tai nhiét d6 nghién ctru. Qua trinh hép phu céc ion kim
loai ning bang 1a thong 1 mot qua trinh hap phu tong hop hoa 1y bao gdm hap phuy vt 1y trén
bé mat vat liéu, tuong tac tinh dié€n, tao phuc bé mit va tuong tac n-d.

5. Pa tng dung vat liéu LT lam pha ran dé hap phu lam giau ion Pb(Il) va Cd(11) trong
nuée. Nghién ciru cac diéu kién hap phu dong cac ion trén cot chiét pha ran va xac dinh duoc

hé s6 lam giau 1a 25, hiéu suat thu hdi cao hon 90%.



6. D& xuat qui trinh phan tich lugng vét Pb(Il) va Cd(Il) c6 trong miu nuéc bing
phuong phap F-AAS két hop k¥ thuat chiét pha rén (SPE). Phuong phép cho d§ chinh xac cao
va dd 13p lai tot, c6 thé umg dung dé phan tich Pb(Il) va Cd(II) trong cdc mau nuéc moi
trudmg.

7. D& xuét qui trinh phén tich lugng vét Cr tdng va As téng trong miu nuéc bing
phuong phép kich hoat notron sau khi lam giau cac ion kim loai trén vét liéu LTN theo
phuong phép hép phu tinh, Ung dung quy trinh dé xudt dé phén tich Cr téng va As tdng trong

mau fiude ho, nudc ngot va nude may.

T/M TAP THE HUONG DAN NGHIEN CU'U SINH
(Ky va ghi rd ho tén) (Ky va ghi rd ho tén)
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THE CONTENT OF THE ABSTRACT

1. Thesis purpose and objectives

Thesis purpose

1. Study on the adsorption of Pb(ll), Cd(Il), Cr(IlI), Cr(VI), As(lll) and As(V) ions in
aqueous solutions using pine leaves.

2. Development of Pb and Cd analysis procedures in combination with SPE/F-AAS
and validation of analytical procedures.

3. Develop a process to enrich trace amounts of Cr and As in water samples for the
purpose of neutron activation analysis.

4. Apply the developed procedure to analyze the trace amounts of Pb, Cd, Cr and As
in some real samples.

Objectives

Materials: Dry pine needles collected in Da Lat city, Lam Dong province

Analytical samples: Water samples containing toxic heavy metals such as lead,
cadmium, chromium, arsenic will be studied for adsorption onto pine needles, then

determining the concentration of this heavy metal ions by AAS method.

2. Research methods

1. Methods used to study the characteristics of materials are SEM, EDX, FT-IR and points of
zero charge.

2. Atomic absorption spectroscopy method to determine the concentration of metal ions in
solution and neutron activation analysis to directly determine the metal ion content on the

material.



3. Major results and conclusions

1. Investigates the feasibility of using pine leaves, as a low cost adsorbent to remove some
heavy metal ions from aqueous solutions. Materials of size 125 um <d <212 um were used to
investigate the adsorption capacity of Pb(I1), Cd(Il), Cr(I1I), Cr(VI). Study on the adsorption
of As(111), As(V) on thermal materials (310°C).

2. The prepared adsorbents were characterized by SEM and FTIR analyses. The point of zero

charge of LT and LTN are 4.5 and 7.5, respectively.

3. The factors affecting the metal ion adsorption process of both materials such as pH, time,
temperature and initial metal ion concentration have been studied. For LT materials, the best
solution pH value for adsorption is pH=5 for Pb(Il), pH=6 for Cd(Il) and Cr(Ill), pH=3 for
Cr(VI), As(Ill) and As(V). For LTN materials, the optimal pH values for adsorption Cr(I11)
and Cr(VI) ion is 6.0; As(lll) and As(V) ions adsorb best at pH values of 5.0 and 4.0,
respectively. The time to reach adsorption equilibrium is 90 minutes for Pb(Il); 120 minutes
for Cd(I1); 180 minutes for Cr(I11) and Cr(VI); 150 minutes for As(l11) and As(V) ions.

4. The experimental results were analysed using two adsorption isotherm models, the
Freundlich and Langmuir isotherm models. The obtained results were in good agreement with
the Langmuir isotherm model, and the maximum adsorption capacity of Pb(Il), Cd(Il), Cr(II)
and Cr(VI), As(l1l) and As(V) ions onto LT materials are 28.49; 11.10; 9.46 and 10.78 mg/g,;
3.19 and 3.33 mg/g, respectively; the maximum adsorption capacity of Cr(lll) and Cr(V1),
As(111) and As(V) ions of LTN materials are 19.88 and 21.32 mg/g; 19.23 and 20.04 mg/g,
respectively. Kinetics studies presented that the uptake of these ions on two materials
followed the pseudo-second-order model. Good correlation of data for second-order model
and the resemblance between calculated and experimental adsorption capacities corroborated
that the adsorption followed second-order model. Nature of biosorption was found to be
endothermic and spontaneous, confirmed by thermodynamic studies at different temperatures.
The adsorption mechanism of heavy metal ions by pine leaves is a physico-chemical process,
including physical adsorption on the surface of the material, electrostatic interaction, surface

complexation and n-d interaction.

5. Applied LT material as solid phase to absorb and enrich Pb(Il) and Cd(ll) ions in water by
the batch and column adsorption methods before determining by F-AAS. Results showed that

the preconcentration factors were 25, recovery efficiency is higher than 90%.

6. Proposed a procedure for analyzing trace amounts of Pb(ll) and Cd(ll) in water samples

using F-AAS method combined with solid phase extraction technique (SPE). Good recoveries



were found higher 90% and the relative standard deviations (% RSD) were found lower than
3%, indicating high accuracy and precision. It has been concluded that pine leaves is a good
solid phase extraction for the preconcentration of Pb(II) and Cd(Il) ions from aqueous

solutions.

7. Proposed a procedure for analyzing total Cr and total As traces in water samples by neutron
activation method after enriching metal ions on LTN material by static adsorption method,
applying the proposed procedure for analyzing total Cr and total As in lake, freshwater and

tap water samples.
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