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LOI CAM ON

Trude tién, Toi xin bay t6 1ong biét on siu sic téi PGS.TS.Lwu Minh Dai
ngudi da tan tinh huéng dan, giup d&, tao diéu kién thuan loi giup t6i hoan thanh
luan van.

Toi xin chan thanh cam on ban lanh dao Vién Khoa Hoc Vit liéu, cac anh
chi, em trong phong Vit liéu Vo co - Vién Khoa hoc Vit liéu - Vién Khoa hoc va
Cong nghé Viét Nam, cac thay co gido trong truong Pai hoc Su pham Thai Nguyén
da nhiét tinh giap do, tao diéu kién thuan loi cho toi trong qua trinh hoc tap va thuc
hién dé tai.

To1 cling xin chan thanh cdm on céc phong c6 lién quan tai Vién Hoa hoc,
Vién khoa hoc Vit liéu - Vién Khoa hoc va Cong ngh¢ Viét Nam da giup do toi
trong qué trinh thuc hién dé tai.

Cudi cung t6i xin cam on ban be, ddng nghiép, ngudi than trong gia dinh d4 ludn

lubn quan tAm, dong vién, gitip d& t6i trong sudt qué trinh hoc tip va nghién ciru.

Tac giad Ludn van
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LOI CAM DOAN

T61 xin cam doan ndi dung cua ludn van la cong trinh nghién ctru cua té1 dudi
su hudng dan cua PGS. TS. Luu Minh Pai. Cac s6 liéu va két qua néu trong luan

van la hoan toan trung thuc.

TAC GIA LUAN VAN

Bui Thi Hién

S6 héa boi Trung tam Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



MUC LUC

IMUGC LUC .ottt bbb e et e et e sbeenbeenteenaeanee e i
DANH MUC CAC HINH ..o oottt ettt ettt aner e naeaeaes iv
DANH MUC CAC BANG.....ovrieieeiieeineess e sssssssesessssssssssesssnns v

DANH MUC CAC Ki HIEU, CAC CHU CAI VIET TAT ....oovvvvrrinrireenns vi
MO DAU ...t 1
Phan 1: TONG QUAN .....ocuiiiieieeeeeeeee ettt sttt en st 2
1.1.Tai nguyén nudc va su 6 nhi€m moi trrdNg NUOC ......cvveveverireceerererereeeeeieseneeeenas 2
L.1.1.TA1 NZUYEN NUGC.c...eeiiieieeieiestee ettt ettt ettt ettt et e e s e e nnneenneeenee s 2
1.1.2. NGUON NUGC NZAM 1..eoveovevieveeeeveseesee e ss s sessssssssss s sssensesssnsassassesnsensenssssanens 2
1.1.3. Sy 6 Nhi€m MOi trIONE NUGC w.vvvevevvereeeeieseeeeeeie et es et es et en e 3
1.1.4. Téac hai cua amoni, asen, mangan, sat d6i véi con NGUOT. weveiiiieeiiieeeiieee e 6
114 L AMONT .ttt 6
LL14.2. ASEIN...oeeeee e s 6
11143, SAl it 8
N Y - T o T L RSP RRTPRTRRI 8
1.2. Céc giai phap xi 1i asen, sit, Mangan va amoni. ..........cccoeevevrrerrreevnsesesnesennns 9
1.2.1. Phuong phap trao 61 10N ........ccoveveveeveeeieesrressessesessessssessesissessesssssessesseseeseneans 9
1.2.2. Phuong phap dONng K&t tha .......c.ovveveeveereerereeeeeesesesessesseseesessseseess s s seneenenns 10
1.2.3. Phuong phap 0Xi hoa .......cccoveiiiiii e 11
1.2.4. Phuong phap DA PhU........c.ccuvueeeeieereieicieceeeeeee e essse s 12
1.2.4.1. Khai n1€mM ChUNE .....oooiiiiiiiiic s 12
1.2.4.2. Hap phu vt 1i va hap phu h0a hoC ........c.cvueeeeeeeieieieeeeeeeeese e 12
1.2.4.3. Can bang hap phy va tai trong hAp Phul.......cevevevevevieieeseesesseee s 13
1.2.4.4. Phuong trinh dong hoc hAP Phul.........c.cvceceeceeeeee e 14
1.2.5. Mot s6 cong nghé xtr li nuéc nhiém asen, amoni, sat, MaNZAN. ...ovevrvvererirenns 15
1.3. Lwa chon phuong phap loai bo Asen, sit, mangan va amoni ..............c..ccevee.... 18
1.4. CONG NZNE NANO.....ccviiiiiiiii i 20
| VA Tl § <1 F: 1 s Lo TP SRS OO 20

S6 héa boi Trung tdm Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



1.4.1.1 Gi6i thi€u V& VAL HBU NANO ....vcvvvrervireeiieiieesiseesieess s 20
1.4.1.2. Mot s6 Gng dung ctia VAt HEU NANO0 ......cvvevececeeeeeeeeeee e 20
1.4.2. Mot sb phuong phap tong hop OXit NAN0. .....c.veeeeeeeeeeeeeeeeee e, 21
1.4.2.1. Phuong phap d0ng KEt tha..........c..eveveereeereeeeeseeseeseeseeeesssseesessssessesseseessenenns 21
1.4.2.2. Phuong phap gom truyen thOng ...........coceeeveeeeeeeeeeeeeeeeeeeeeeeeee e, 22
1.4.2.3. Phuong phap d0ng ta0 PRTC ......c.veveieeeeeeeeeeeeeeeeeeee s s 22
1.4.2.4. Phuong phap SOl — g€l ....ooiiiiiiie e 23
1.4.2.5. Phuong phap dot chay gel POIIME ......c.ovevveveveeiieeesecreseeeeseeees s, 24
Phan 2; KI THUAT THUC NGHIEM VA PHUONG PHAP NGHIEN CUU........ 26
2.1. HOa ChAt VA thICE D w.vvvvveeeciiiieisiies e 26
2,110 TRIEE DI oot 26
2.1.2. HO ChAL covoovviriieiei e 26
2.2. Phuong phap tong hop VAt U .......cveveveeeeeeeeeeeee et 26
2.2.1. Toéng hop oxit hé mangan - st kich thudc nanomet.............cccocveevvreeernereenn. 26
2.2.2. Tong hop vat liéu chira oxit nano hé Fe — Mn trén cat thach anh.................... 27
2.3 Nghién ciru hip phu theo mo hinh dang nhiét hip phy Langmuir...................... 27
2.4. Phuong phap nghi€n ctiru VAt li€U ......ooviiiiiiiiiiicceec e 29
2.4.1. Céac phuong phap phan tich.........cccoiiiiiii 29
2.4.1.1. Phuong phéap phan tich nhi€t............cooeiiiiii 29
2.4.1.2. Phuong phap nhidu Xa rONGheN........ccccvevveveeerieeeceee et 30
2.4.1.3. Phuong phéap hién vi dién t&r quét (SEM) va hién vi dién tir truyén qua
(TEM) et h e bbbt e bt et e e be et e et e nbeeneeenee e 30
2.4.1.4. Phuong phap do dién tich b& mat (BET) w....ccceveverveerereienissessesesseseesienenes 31
2.3.1.5. phuong phap xac dinh diém dién tich khong ctia vat liéU.......c..cccovvvereneee. 31
2.4.2.Céc phuong phap xac dinh ham luong kim loai trong nudc.........cccovvverrinennns 32
2.4.2.1. Phuong phap X4c dINh ASEN.......ccccviiiiiiiiiicieeeeee e 32
2.4.2.2. Phuong phap XAC GiNh SAt .......ccevevereceeceeceeeeesese s 32
2.4.2.3. Phuong phap xac dinh Mangan .........ccccoeiiiiiienniiee e 32
2.4.2.4. Phuong phap X4c dinh amoONi......cccoeiveiiiiiiiiiee e 33

S6 héa boi Trung tdm Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



Phan 3: KET QUA VA THAO LUAN ....o.oooiieeeeeeeeeeeee oo eeesss s enens 34
Chuong 1: VAT LIEU OXIT HON HGP HE Fe - MN....oooviveiiieeeeceeeeeeae 34
1.1. Téng hop vat liéu oxit hdn hop hé Mn —Fe kich thudc nanomet....................... 34
1.1.1 két quA PhaAn tich NRIBE .....cv.cveveeveeeeieseeeeeee e 34
1.1.2. Khao sat anh hudng ctia nhi€t d0 NUNE . ....ccevvvivviiiiiiieiie e 35
1.1.3.Lua chon ti 1€ mol KIm 10@1.......ccccviiiiiiiiii e 36
1.1.4.Khdo sat anh hudng ctia pH tao gel .....oooovveiiiiiiiii 37
1.1.5.Khdo sat anh huong cua nhi¢t d0 tao gel.....cccevvvvviiiiii i 38
1.1.6. Pién tich diém Khong ctia VAt I€U .....covvviiiiiiiiiieee e 39
1.2. Panh gia kha ning hip phu asen trén oxit hé Fe — MN...c.oovvevieveiseeeeee 40
1.2.1. Khao sat su hip phu ctia As trén vat liéu oxit hdn hop Fe — Mn.................... 41
1.2.2. Panh gia kha nang hip phu Amoni trén vat liéu hé Fe — MN .....cccooevevvinnee. 45
1.2.3. Panh gia kha nang hap phu sat trén oxit hé Mn — F€ ....oovvvvvieeveiseeeeee 47
1.2.4. Panh gia kha ning hip phu mangan trén oxit hé Mn — Fe. .......ococvvvveirennnee. 49
1.3. Mot s6 yéu t6 anh huong dén kha nang hap phu ctia vat Heu. .....coovvveevcenenee, 51
1.3.1. Khédo sat &nh hudng clia pH ..o 51
1.3.2.Khao sat anh hudng ctia su c6 mit cation NH,", MnZ* va Fe*t o, 52
1.3.3.Khéo sat sy &nh hudng ctia nhi€t dQ ........ooevivviiiiiiiiiii e 52
Chuong 2: VAT LIEU OXIT HON HGQP HE Fe — Mn TREN CAT THACH ANH
................................................................................................................................... 54
2.1. Phuong phap tong hop VAL LU .....c.vveveeveeeeiceeeeeeess e eeesessesses st 54
2.2 Panh gi4 kha nang hap phu cta vt lidu oxit hé Fe - Mn /CTA. .....cc.covvevernene, 55
2.2.1.Khao sat sy hip phu As theo md hinh dang nhiét Langmuir..............cc.cc.cee..., 55
2.2.2 kha nang hap phu amoni trén oxit hé Fe —Mn/ CTA ..cocoovveeerereereeeeeeea, 57
2.2.3. Khao sat kha ning hap phu sit trén oxit hé Fe — MN/CTA .....cooovvvvvveriiennn. 58
2.2.4 Khao sat kha nang hap phu mangan trén oxit hé¢ Fe — Mn /CTA...........cc........ 59
KET LUAN c.ccoeoceeeee oottt ettt ettt s et s e e s es e e e et esen e e eeeseneneeeans 61
TAT LIEU THAM KHAO ..ottt e ettt en e en e 62

S6 héa boi Trung tdm Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DANH MUC CAC HINH

Hinh 1.1. BPuong cong dong hoc biéu thi su phu thudc cua tai trong hép phu vao

thoi gian va ndng do chat bi hAp phu ((C1 > Cp) cuviereeeieeeeeeeeeeee e, 14
Hinh 2.1. Puong hép phu d'fmg nhiét langmuir va Sy phy thudc Cgq vao Cs......... 29
Hinh 3.1.Gian d6 phén tich nhiét DTA va DGA cua mau gel Fe — Mn ................... 35
Hinh 3.2. Gian d6 nhiéu xa Ronghen dugc nung ¢ cac nhi¢t d¢ khac nhau............. 36

Hinh 3.3. Gian d6 nhiéu xa Ronghen ctia mau ché tao & ti 16 Fe/ Mn khac nhau. ...37
Hinh 3.4. Gian d6 nhiéu xa Ronghen ciia mau dugc tong hop & pH khac nhau ......38

Hinh 3.5. Gian dd nhiéu xa Ronghen ctia mau & cac nhiét do tao gel khac nhau.....38

Hinh 3.6. Anh SEM ctia mau nung 6 450°C ........coovvrveeieeeeeeseseses s 39
Hinh 3.7. D6 thi biéu dién su phu thudc cia ApH vao pHi....coooevivieiiiiiie 40
Hinh 3.8. Anh hudng cta thoi gian dén hiéu sut hap phu Asen.........co.ccvvrvrvenenen. 42
Hinh 3.9. Pudng dang nhiét hap phu As(III) trén vat liéu oxit hé Mn — Fe. ............ 43
Hinh 3.10. Puong dang nhiét hap phu As(V) trén vat liéu oxit hé Mn - Fe............ 44
Hinh 3.11. Anh hudng cta thoi gian dén hiéu suat hip phu amoni............c..c.......... 46
Hinh 3.12. Puong dang nhiét hip phy amoni trén oxit hdn hop hé Fe — Mn........... 47
Hinh 3.13. Anh huéng cia thoi gian dén hiéu suat hap phu d6i voi sit..........c........ 48
Hinh 3.14. Puong dang nhiét hap phy Fe(III) trén vat liéu oxit hé Mn —Fe .......... 49
Hinh 3.15. Anh hudng cta thoi gian dén hiéu suat hip phu mangan ..................... 50
Hinh 3.16. Puong dang nhiét hip phy Mn(II) trén oxit hé Fe - MN......coovvvveeneane, 51
Hinh 3.17. Bidu dd su phu thudc ciia Inkd véo %.103 ............................................ 53
Hinh 3.18. Gian dd nhiéu xa Ronghen cua vat liéu oxit hdn hop......cccceveveveveveneee, 55
Hinh 3.19. Puong dang nhiét hip phy As(III) trén oxit hé Fe - Mn /CTA. ............ 56
Hinh 3.20. DPuong dang nhiét hap phu As(V) trén oxit hé Fe - Mn /C TA.............. 57
Hinh 3.21. Puong dang nhiét hip phy amoni trén oxit hé Fe — Mn/CTA............... 58
Hinh 3.22. DPuong dang nhiét hap phy Fe(III) trén hé Fe -Mn /C T.A. .....coceveuneee, 59
Hinh 3.23. Puong dang nhiét hip phu Mn(II) trén oxit hé Fe — Mn /CTA.............. 60

S6 héa boi Trung tdm Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



DANH MUC CAC BANG

Bang 1.1. Mot s6 cong nghé xtr 1i nudc nhiém asen, sat, mangan, amoni [20,21]...15

Bang 3.1. Bang két qua xac dinh c4c giA tri PH.....o.oveeveeeeceeeeeeeeee e 40
Bang 3.2.Dung luong hip phu As ciia cac mau vdi ti 16 Fe/Mn khéac nhau ............. 41
Bang 3.3. Anh huéng cia thoi gian dén hiéu sudt hip phu As(II) trén oxit hé Mn —
PSSO PP 41
Bang 3.4. Dung luong hap phu As(III) trén oxit hdn hop hé Fe - Mn.................... 42
Bang 3.5:Dung luong hap phu As(V) trén oxit hé Mn - Fe.....ccovvvveviveveienennen, 43
Bang 3.6. Dung luong hip phu ctia mot 86 OXit NAN0.......veeveveeveeieeeeeeeeeesee e 45
Bang 3.7. Anh hudng ctia thoi gian dén hiéu suat hap phu amoni ...........c..ceevenee.. 45
Bang 3.8. Dung luong hip phu amoni trén oxit hdn hop hé Fe — Mién Nam .......... 46
Bang 3.9. Anh hudng ciia thoi gian dén hiéu suat hap phu sat.........cceevrverreennennn. 47
Bang 3.10. Dung luong hip phu Fe(III) trén vat liéu oxit hé Mn - Fe. .......cocevenve... 48
Bang 3.11. Anh hudng cta thoi gian dén hiéu suat hap phu Mn(II) trén oxit........... 49
NE FE = IMIN Lttt 49
Bang 3.12: Dung luong hip phu Mn(II) trén vat liéu oxit hé Mn - Fe...........co........ 50

Bang 3.13: Anh huéng ctia pH dén hiéu suat hap phu asen tr én oxit hé Fe- Mn ....51
Béng 3.14: Anh hudng cta cation dén hiéu suat hap phu (H%) dbi voi As (V). .....52
Bang 3.15. Anh hudng ctia nhiét d6 dén kha niang hap phu cua oxit hé Fe- Mn......52

Bang 3.16: Két qua xac dinh ham luong sit, mangan trén cat thach anh. ................ 54
Bang 3.17: Dung lugng hap phu As(III) trén vat lidu oxit hé Mn - Fe/ CTA........... 55
Béng 3.18:Dung luong hap phu As(V) trén oxit hé Fe - MN/ T.A. oocoeveveeeean, 56
Bang 3.19. Dung luong hip phu amoni trén oxit hé Fe — MN /TA ....cocovvvvveeiean. 57
Béng 3.20. Dung luong hap phu Fe(III) trén hé Fe - MN / CT.A. coooovvevevereea, 58
Bang 3.21 . Dung luong hip phu Mn(II) trén oxit hé Fe — MN/CTA ....cocovvvvveneee. 59

S6 héa boi Trung tdm Hoc liéu — Dai hoc Thai Nguyén http://www.Irc-tnu.edu.vn



Vi

CAC CHU VA Ki HIEU VIET TAT

XRD Phuong phép nhiéu xa tia X

SEM Kinh hién vi dién tir quét

CS Téng hop dbt chay

SHS Qua trinh lan truyén nhiét do cao phat sinh trong phan ung
PVA poly vinyl alcohol

BET Phuong phap dang nhiét hip phu

TCVN Tiéu chuan Viét Nam

KL/PVA Ti 1& kim loai 14y theo ti luvong trén poly vinyl alcohol theo mol
CTA Cat thach anh
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MO PAU

Nudc 1a mot tai nguyén dong vai trd quan trong trong sinh hoat va san xuit,
n6 ton tai song song véi su phat trién ciia con ngudi, & dau c6 nude thi & d6 co sy
song. Ngay nay, vé6i tbe do Cong nghiép hoa, Po thi hoa kha nhanh va su gia ting
dan sb da gay ap luc ning né d6i v6i mdi trudng nudc, theo thong bao cua B tai
nguyén moi truong nudc dang bi 6 nhiém ning né boi cac chat vo co va hitu co,
trong d6 thi amoni va mot s6 kim loai ning gy ra nhiéu tac hai nguy hiém dbi véi
con ngudi va méi truong séng, nd tiém an nguy co giy bénh nhu ung thu, man
ngira, bién doi gel...Vi vay, dé dap Gmg nhu cdu nudc cho ngudi dan cung vai viée
tim ra nhitng nguén nude sach thi van dé xu 1i loai bo amoni, va mot sé kim loai
nhu asen, sit, mangan trong nudc 13 can thiét. Co rat nhiéu phuong phap dé loai bo
amoni, sat, asen va mangan ra khoi nudc nhu: Phuong phap oxi hod, phwong phap
trao d6i ion phuong phap vi sinh, phuong phap hap phu... va di c6 nhiéu loai vat
liéu dé xtr 1i asen, amoni, sat va mangan nhu da ong, bentonit, diatonit ...

Hién nay, vat liéu hép phu chtra oxit kim loai c6 kich thudc nanomet da va
dang thu hut dugc su quan tam ctua nhiéu nha khoa hoc vi kha nang vugt troi ciia nod
so vdi cac vat liu thong thuong.

Viét Nam 1a mot qudc gia gidu tai nguyén sit va mangan, ddy 1a ngudn
nguyén liéu dau vao 6n dinh, gia thanh hop 1i dé ché tao vat lidu hap phu hé Fe —
Mn kich thude nanomet dé xu 1i sét, mangan, asen va amoni. Dya trén co s¢ do,
nham day manh huéng cong nghé ché tao vat lidu kich thuéc nanomet va img dung
loai san phim nay vao cudc sdng va san xuit cling nhu stir dung tai nguyén c6 sin &
trong nudc. Vi vy, chung toi di lya chon nghién ciru dé tai « Nghién ciru ché tgo
vit ligu kich thwéc nanomet hé Fe — Mn dé hdp phu sit, mangan, asen va amoni

trong nuoc”.
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