DAI HOC THAI NGUYEN
TRUONG PAI HQC SU PHAM

NGUYEN THUY DUONG

NGHIEN CUU KHA NANG HAP PHU MOQT SO ION
KIM LOAI NANG TREN VAT LIEU HAP PHU CHE TAO
TU VO LAC VA THAM DO XU LY MOI TRUONG

LUAN VAN THAC ST HOA HOC

Thai Nguyén, nam 2008




DAI HOC THAI NGUYEN
TRUONG PAI HQC SU PHAM

NGUYEN THUY DUONG

NGHIEN CUU KHA NANG HAP PHU MOQT SO ION
KIM LOAI NANG TREN VAT LIEU HAP PHU CHE TAO
TU VO LAC VA THAM DO XU LY MOI TRUONG

Chuyén nganh: Héa phan tich
M4 s6: 60.44.29

LUAN VAN THAC ST HOA HOC

NGUOI HUGNG DAN KHOA HOC: PGS.TS. LE HUU THIENG

Thai Nguyén, nam 2008




MUC LUC

Muc luc
Danh muc cac bang
Danh mue cac hinh vé, do thi

VIO @A ...ttt ettt ettt 1
Chuong 1: TONG QUAN ........cocooiiiiiiiiie e en s 3
1.1 Giéi thi¢u vé phuong phap hap phu.............cccovevevennnnnn, 3
1.1.1. CAC KNAI NIEM ......cooiiiiiiiiiiiiieeeee e 3
1.1.2. Cac m6 hinh co ban ctia qué trinh hap phu ................... 5
1.1.2.1. M6 hinh dong hoc hap ph........ccccevevevevererennnnn, 5
1.1.2.2. C4c m6 hinh hap phudang nhiét ........................ 6
1.2. Gi6i thiéu v& VLHP V6 JaC .............covoveveveveeiiieeeeeens 9
1.2.1. Nang Suat va san long 1ac ...........ccocevveveveeeeeieeeens 9
1.2.2. Thanh phan chinh ctia Vo lac...........cccvevevevivieiineians 10
1.2.3. Mét s6 hudng nghién ciru sir dung phu pham ndng nghiép
[AM VLHP ... 11
1.3. Phwong phap pho hip thu nguyén ti............c.cocoeveeeenn. 12
1.3.1. Su xuét hién pho hap thu NQUYBN tr ........ccevevveeveeienans 12
1.3.2. Cudng do cta vach phd hap thu nguyén tir .................. 13
1.4. So lurge vé Mot 6 Kim 10ai NANG.............coovvveveveveievireennn, 14
1.4.1. Tinh trang ngudn nude bi 6 nhiém kim loai ning.......... 14
1.4.2. Tac dung sinh hoa cua kim loai ning d6i voi con ngudi va
MOT TTIOTIE .t e e e s e r e e e e e e s nrrrraeeeeeaas 15
1.4.3. Tinh chat doc hai ctia cac kim loai ning cadimi, crom,
ddng, mangan, Niken VA Chi.........cocoeveviveierieesieeeeeee e, 15
1.4.3.1. Tinh chat doc hai ctia Cadimi .......ccveveeveeereena.. 15
1.4.3.2. Tinh chat doc hai Cta CrOM......c.cveoveveeveeereeenas, 16

S6 hoa bdi Trung dm Hoc liéu - Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



1.4.3.3. Tinh chat doc hai cta dong..........ccccevevevevevennnn, 16

1.4.3.4. Tinh chat doc hai ctia mangan.............c.ececeenn.... 17
1.4.3.5. Tinh chat doc hai ctia NIKEN .........cocveveveveeennne, 17
1.4.3.6. Tinh chat doc hai ctia Chi.......c.ooveveieeeeveeeee. 18
1.4.4. Tiéu chuan Viét Nam vé nudc thai chaa ion kim loai
1721 0T TR UPUPRPPP 18
Chuong 2: THUC NGHIEM ............cooooiiiiiiiiieeie e 20
2.1. Thiét bi VA hoa chlt.............cocoovevviieiiiririreeeeeeeree e, 20
7 T O I 1T T 20
2.1.2. HOB ChAL ... 20
2.2. Ché tao VLHP tir nguyén liéu vo 1ac................ccoevrvnnnn. 21
2.2.1. Quy trinh ché tao VLHP tir nguyén lidu vo lac.............. 21

2.2.2. Két qua khao sat mot sb dac diém bé mit cua VLHP ....21
2.3. Khio sat kha ning hap phu cac ion kim loai trén VLHP .23
2.3.1. Dung duong chuan xac dinh néng do ion kim loai Cd, Cr,

Cu, Mn, Ni va Pb theo phuong phap hap thu nQUYBN ter..........cccoeveveeeenn 23
2.3.2. Khao sat anh huong cua pH dén kha niang hip phu cua
VLHP d&i véi Cd(I1), Cr(V1), Cu(ll), Mn(I1), Ni(11) va PB(I1).....vveooee... 26
2.3.3. Khao sét thoi gian dat can bang hip phu ctua VLHP d6i voi
cd(1), Crov1), Cu(in), M), Ni(H) VAPB().ovveeeeeeeeeeeeeeeeeeeeeeen 31
2.3.4. Khao sat dung lrong hap phu cuc dai cia VLHP d6i véi
(1), Cr(VI), Cutt), MA(IY, Ni(H) VA PO oo 34

2.4. Xir ly thir mot miu nuée thai chira ion Ni(IT) ctia nha may

qudc phong bing phuong phap hip phu trén VLHP ché tao tir vo6 lac..40

KET LUAN ........coooiiiiititii ettt neeneens 42
TATLIEU THAM KHAO...........cocooooiiiiiiieeseeee oo en e en s 44

S6 hoa bdi Trung dm Hoc liéu - Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DANH MUC CAC BANG

Bang 1.1: Dién bién san xuat lac & Viet Nam ..........ccocevvevvvivieesceereee . 10
Bang 1.2: ThANh PhAN VO 1aC ......vveviereieeececece e o 10
Bang 1.3: Gia tri gidi han ndng d6 cac chat 6 nhiém trong nuéc thai cong
GNP e o 19
Bang 2.1: Piéu kién do phd hap thu nguyén tir c6 ngon ltra caa mot s6 kim
0 OSSP 23
Bang 2.2: Sy phu thudc ctia mat do quang vao nong do Cd(I1) ................. .. 24
Bang 2.3: Su phu thudc ctia mat do quang vao nong do Cr(V1)................. .. 24
Bang 2.4: Sy phu thudc ctia mat do quang vao nong do Cu(ll).................. .. 25
Bang 2.5: Su phu thudc ctia mat do quang vao nong do Mn(Il) ................. .. 25
Bang 2.6: Sy phu thudc ctia mat do quang vao nong do Ni(Il) .................. .. 25
Bang 2.7: Su phu thudc ctia mat do quang vao nong do Pb(Il) .................. .. 26
Bang 2.8: Anh hudng ctia pH dén sy hap phu CA(I1) ....coovoveveveeeeieea 27
Bang 2.9: Anh hudng ctia pH dén su hap phu Cr(V1) c.c.ovvevieeeeeeeeeee . 27
Bang 2.10: Anh huong cua pH dén su hap phu Cu(ll) .....ocooveveveeeeeeeneeeee . 28
Bang 2.11: Anh huong ctia pH dén su hap phu Mn(I1)......c.coovvveeevecias 29
Bang 2.12: Anh huong cua pH dén su hap phu Ni(I1) ......oovoveveveiieeeneeeen . 29
Bang 2.13: Anh hudng ctia pH dén su hap phu PO(ID.....c.cvoveveveececeiea 30
Bang 2.14: Anh hudng cta thoi gian dén su hap phu Cd(ll), Cr(V1), Cu(ll),
M), Ni(H) VAPB(I) €U VLHP ..ot 33
Bang 2.15: Anh hudng cta nong do ion kim loai dén su hap phu Cd(ll) va
CIVI) CUBVLHP .ottt et o 35
Bang 2.16: Anh hudng cia ndong d6 ion kim loai dén su hap phu Cu(ll) va
M) CUR VLHP ..ot 36
Bang 2.17: Anh hudéng cua nong do ion kim loai dén su hap phu Ni(ll) va
PO CUAVLHP ... 38
Bang 2.18: Két qua tach loai Ni(ll) khoi nudc thai cua nha may
QUOC PRIONG. ..ttt ettt o 41

S6 hoa bdi Trung dm Hoc liéu - Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DANH MUC CAC HINH

Hinh 2.1: Ph6 IR Cla NQUYBN HBU .......ovvvieiceiece e . 22
HINN 2.2: PO IR CUA VLHP ....oovvvicecece e oo 22
Hinh 2.3: Anh chup SEM ctia NQUYBN TI8U .....cvovvvvvieeeceeee e . 23
Hinh 2.4: Anh chup SEM Cta VLHP ........c.coovoviviviiieeeeeeeeeee e o 23
Hinh 2.5: Puong chuan xac dinh ndng do CA(I)........cvoveveveveeeeeeieeeien s 24
Hinh 2.6: Puong chuan xac dinh ndng do Cr(VI) .....c.cvoveveveveeeeeeeeieein s 24
Hinh 2.7: Budng chuan xac dinh ndng dd CU(I1).......oeveveeeeeeeeeeeeeeee . 25
Hinh 2.8: Budng chuan xac dinh ndng dd M) ....oveveeeeeeeeeeeeeeeeee . 25
Hinh 2.9: Puong chuan xac dinh nong do Ni(Il) ........covevevevevereeeeeieien 25
Hinh 2.10: Pudng chuan xac dinh nong do PRI ...cvveveveveveveeeeeeeien 26
Hinh 2.11: Anh huong cua pH dén su hap phu CA(I1).......cocvoveeeiieenee . 27
Hinh 2.12: Anh hudng cua pH dén su hap phu Cr(V1) ......ooveveeeeieieeeeee . 27
Hinh 2.13: Anh huong ctia pH dén su hap phu CUu(ll).......coovoveveveeeveveieins 28
Hinh 2.14: Anh huong ctia pH dén su hap phu Mn(I1) ....ooovvveeeecc 29
Hinh 2.15: Anh huong ctia pH dén su hap phu Ni(11) ...ooveveveveieeeeeee 29
Hinh 2.16: Anh huong ctia pH dén su hap phu PO ...ovvvvveeecceea 30
Hinh 2.17: Anh hudng cua thoi gian dén sy hip phu Cd(Il), Cr(VI), Cu(ll),
M), Ni(I1) VAPB(I) €08 VLHP ... o 32
Hinh 2.18: Puong dang nhi¢t hap phu Langmuir coa VLHP dbi
VG 7 [ (1) TSRO 35
Hinh 2.19: Puong dang nhiét hap phu Langmuir dang tuyén tinh cia VLHP
TRV 11 [(1) N 35
Hinh 2.20: Pudng dang nhi¢t hip phu Langmuir cia VLHP dbi
VG111 (V4 ) IR 36

S6 hoa bdi Trung dm Hoc liéu - Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



Hinh 2.21: Puong dang nhiét hap phu Langmuir dang tuyén tinh cia VLHP

TRV N L1 (VA ) RO 36
Hinh 2.22: Pudng dang nhi¢t hip phu Langmuir cia VLHP dbi
V26301 () RS RR 37
Hinh 2.23: Pudng dang nhiét hap phu Langmuir dang tuyén tinh cia VLHP
AOTVOT CU(IL .ottt 37
Hinh 2.24: Puong dang nhiét hap phu Langmuir cua VLHP d6i
VO IMIN(LT) oottt ten e 37
Hinh 2.25: Puong dang nhiét hap phu Langmuir dang tuyén tinh cia VLHP
GOTVOTMN(I1) ..ottt o 37
Hinh 2.26: Puong dang nhi¢t hap phu Langmuir cia VLHP dbi
V26 1) L1 TSSO 38
Hinh 2.27: Pudng dang nhiét hap phu Langmuir dang tuyén tinh cua VLHP
TR 1 LT (L) TR 38
Hinh 2.28: Dudng ding nhiét hap phu Langmuir cua VLHP dbi
VOT PO oottt sanene 39
Hinh 2.29: Puong dang nhiét hap phu Langmuir dang tuyén tinh cia VLHP
GOTVOTPD(I) ..ttt o 39

S6 hoa bdi Trung dm Hoc liéu - Pai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



1
Mé dau

Hién nay, thé gidi dang rung hdi chuéng bao dong vé thuc trang 6 nhiém
mdi trudng toan cau.

Nam trong bdi canh chung cua thé giéi, moi trudng Viét Nam ciing dang
xudng cap cuc bo. Nguyén nhan chinh dan dén & nhiém moéi truong la do
ngué)n nudc thai, khi thai,.. cua cac khu cong nghiép, khu ché xuét,...Cac
ngudn nude thai nay déu chira nhiéu ion kim loai nang nhu: Cu(ll), Mn(ll),
Pb(ll),... nhung trudc khi dwa ra ngoai moi trudng hau hét chwa duge xu Iy
hodc xir Iy so bo, do viy da giy 6 nhiém moi trudng, dic biét 1a moi trudng
nudc.

D3 c6 nhiéu phuong phap duge 4p dung nham tach loai cac ion kim loai
ning khoi moi trudng nude, nhu: phuong phap hda ly (phuong phép hap phy,
phuong phép trao dbi ion,...), phuong phéap sinh hoc, phuong phap hda
hoc,...Trong d6, phuong phéap hap phu duoc &p dung rong réi va cho két qua
rat kha thi [12]. Mot trong nhiing vat liéu str dung dé hap phu kim loai dang
duoc nhidu ngudi quan tdm 1A cac phu pham nong nghiép, nhu: vo triu, ba
mia, I16i ngd,....[15] [17] [19]. Hudng nghién ctru nay c6 nhidu wu diém 1a su
dung nguyén li¢u ré tién, d& kiém, khong lam nguén nude bi 6 nhiém thém.
Mt khac, Viét Nam 12 mét mréc ¢6 nguon phe thai néng nghiép doi dao song
viéc sit dung ching vao viéc ché tao vat liéu hap phu (VLHP) nham xit Iy
Mrde thai con it duoc quan tam.

Do d6, chung t6i chon dé tai: “Nghién ciru kha nang hdap phu mét sé ion
kim loai nang trén vdt liéu hcfp phu ché tao tir vé lac va tham do xir ly moi

truong”.
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2
Muc tiéu

- Nghién ctru cac yéu t6 anh huong dén su hap phu do (pH, thoi gian,
nong do ion kim loai).
- Thir nghiém kha ning hap phu ctia vo lac véi mot kim loai.
Nhiém vu nghién ctru
- Ché tao vét liéu hép phu tir vo lac.

- Khao sat mot s6 dic diém bé mit ctia vo lac (bé“lng phé) IR va anh chup

SEM).

- Khéo sat anh hudng cua cac yéu to: pH, thoi gian, nong dd cua ion kim

loai dén sy hap phu trén.
- Xir Iy ngudn nude thai ctua khu cong nghiép, khu ché xuat.
Phwong phap nghién curu

- Két hop k¥ thuat phong thi nghiém va cac phuong phap hoa Iy dé ché

tao va khao sat dac diem bé mat vo lac trudce va sau khi hoat hoa.

- Pinh Iwgng cac ion kim loai bing phuong phap hip thu nguyén tu.
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Chwong 1: TONG QUAN

1.1. Gid1i thiéu vé phwong phap hap phu
1.1.1. Cac khai niém

S héip ph,.

Hap phu 1a st tich liiy chat trén be mit phan cach cac pha (khi - rin,
16ng-rin, khi-1éng, 16ng-1éng).

Chat hap phu 1a chat ma phan tir & 16p bé mit c¢6 kha niing hiit cac phan
tir ciia pha khac nim tiép xiic véino.

Chat bi hap phu 1a chat bi hit ra khéi pha thé tich dén tip trung trén be

mit chat hap phu.
Thong thirong qua trinh hap phu 13 qua trinh tod nhiét.

Tuy theo ban chat ciia Irc firong tac giita chat hap phu va chat bi hap

phu, ngwoi ta phan biét hap phu vat Iy va hap phu hoa hoc.

Hap phu vat 1y gay ra béi lwvc Vander Waals giita phan tir chat bi hap phu

va bé mit chat hap phy, lién két nay yéu, dé bi pha vé.

Hap phu hoa hoc giy ra béi Iirc lién ket hoa hoc giita be mit chat hap

phu va phan i chat bi hap phu, lién két nay bén, kho bi pha vé.

Trong thire té, su phan biét giita hap phu vat Iy va hap phy ho4 hoc chi 1a
tirong doi vi ranh gidi giita ching khéng 16 rét. Mot s6 trieomg hop ton tai ca
qua trinh hap phu vat Iy va hap phu ho4 hoc. G vimg nhiét dé thap xiy ra qua
trinh hap phuy vat 1y, khi ting nhiét do kha niing hap phy vat ly gidm va kha
ning hap phu hoa hoc ting 1én [6] [11].
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