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Cung voi su phat trién nhanh choéng cua xa hoi hién dai, van dé dam bao an toan cho
ngudn nudc sinh hoat dang ngay cang tré thanh mdi quan tAm chung cta nhan loai. S6
luong cac doc chat phan tan trong moi trudng nudce ngdy mot nhidu hon do cac hoat dong
san xuat da dang ctia con ngudi ngay mot ting. Mot trong nhitng nguyén t gy 6 nhiém va
mang doc tinh cao nhat la Asen (As). Asen dugc xem 1a doc chat bang A khong chi do tinh
doc hai 16n ma con do né c6 kha ning tich liiy cao trong co thé va xdm nhap vao co thé
qua nhiéu con dudng dic biét 1a qua st dung ngudn nudc ngdm. Bénh nhidém doc Asen
mén tinh do ngudi dan sir dung ngudén nurde ngam bi nhiém Asen véi ndng do cao qua mirc
cho phép dé an udng va sinh hoat, da xay ra ¢ nhiéu nuéc nhu An Do, Bangladesh, Nepal,

Mong Co, Myanma, Lao, Campuchia, Pai Loan, Trung Quéc. ..



O Viét Nam, cac két qua nghién ctru tir nhitng nam 1990 cho thiy ndng d6 Asen
trong cac mau nudc rat 16n. Pién hinh nhu cic mAu nude & Son La, Pha Tho, Béc Giang,
Hung Yén, Ha Noi, Nam Dinh, Thanh Hoa... c6 nong d6 Asen vuot nhiéu lan so véi tiéu
chudn cho phép d6i v6i nude sinh hoat. Theo T6 chirc Y té Thé gioi (WHO) tiéu chuan cho
phép dbi voi Asen trong nude [a 10 pg/l.

Trong nhirng thap ky gin day, van dé 6 nhiém As ngay cang trd nén néng bong hon.
Vi vy, can nghién ctru xay dung quy trinh phan tich va xir 1y As bang ngudn vat liéu hip
phu don gian, c6 ngudn gbe tu nhién voi gia thanh ré. Pa td ong (thuong goi 1a da ong, tén
tiéng Anh 1a laterite) 1a nguon khoang lidu rat ph6 bién ¢ Viét Nam cé tinh hap phu tét do
bé mit twong d6i x6p. Viée tan dung da ong dé ché tao vat liéu hip phu co ¥ nghia ca vé
mit khoa hoc va kinh té.

Trong van dé nghién ctru x4c dinh lwong vét As trong nude ngam hién nay c6 nhiéu
phuong phép xac dinh trén mot s6 thiét bi nhu: ICP - MS, ICP - OES, GF - AAS, HVG -
AAS, UV - VIS.... Trong d6, mot sé phuong phap doi hoi trang thiét bj rat dat tién con
mdt sb phuong phéap gisi han phat hién lai kha cao hoic rat doc hai v6i ngudi phan tich.

Vi vdy, v6i nhu cau buc thiét v& van dé xac dinh ham luong As va xtr Iy As trong
nuée két hop véi diéu kién phong thi nghiém, chung t6i di lwa chon dé tai “Phdn tich
Asen trong qud trinh xi¢ ly nwéc bang phwong phdp quang phé hdp thu nguyén tir” v6i
muc tiéu xac dinh kha nang va céc diéu kién dé chuyén héa da ong thanh vat li€u h'c”ip phu
nham xir 1y As trong nudc ngdm va tng dung phuong phap quang phd hip thu nguyén tir

v6i ki thuat khong ngon lira (GF - AAS) dé dinh luong As.

CHUONG 1: TONG QUAN
1.1. Khai quat chung vé Asen

1.1.1. Gidi thi¢u chung vé Asen
Asen (As) hay con goi 1a thach tin duoc nha bac hoc Albertus Magnus tim thay dau

tién nam 1250. As la mot nguyén t6 ban kim loai c6 mat & khap noi.

1.1.2. Nguén goc va cdac dang ton tai ciia Asen trong tw nhién

* Nguon goc tw nhién:



* Nguon goc Asen do con nguoi tao ra:

* Dang {6n tai ciia Asen trong tw nhién:

1.1.3. Tinh chit li, héa hoc mgt sé hop chit ciia Asen

1.1.3.1. Cdc hop chait Asen vé co
Mot sb hop chét quan trong clia Asen:
* Asin (AsHs)

* Axit orthoaseno (H3AsOg).
* Axit asenic (H3AsOy).

1.1.3.2. Hop chat hitu co ciia Asen

Hoa hoc hitu co ciia As kha rong do lién két C-As bén dudi cac diéu kién thay
ddi ciia moi trudng, cua pH va thé oxi hoa khu.

1.1.4. Déc tinh cua Asen

Asen la chit doc, chi cAn ubng mot lwgng nho bang nira hat ngd ciing co thé giy
chét ngudi. As co thé di vao co thé con ngudi qua dudng an udng, hit thd hodc qua tiép
xuc qua da. Khi di vao co thé né thuong tap trung & mong tay, mong chan, tdc. As co thé
duoc bai tiét khoi co thé ngudi nho troc vay da hodc qua tuyén md hoi [5, 7). Trong d6 As
vO co doc hon As hitu co va trong cac hop chat As vo co thi dang As(III) c6 doc tinh cao
hon As(V).

Tém lai: Anh huéng sinh héa chinh cua As 1a lam dong tu protein, tao phirc
vO1 enzim va pha hiy qua trinh photphat tao ATP.

1.1.5. Tinh trang 6 nhiém Asen

1.1.5.1. Tinh trang 6 nhiém Asen trén thé gidi
1.1.5.2. Tinh trang 6 nhiém Asen ¢ Viét Nam

1.2. Mt s6 phwong phap phén tich Asen
1.2.1. Phwong phap dién hoad [1, 3, 8]

1.2.1.1. Phirong phdp cuc phé

1.2.1.2. Phuong phdp von - ampe hoa tan



1.2.2. Phwong phap quang phé hdp thu phan ti UV-Vis (phwong phdp tric
quang)

Phén tich tric quang 1a phuong phap duoc sir dung phd bién nhét trong cic phuong
phép phan tich hoa ly. Phuong phap nay giap dinh lwong nhanh chong véi d nhay va do
chinh x4c kha cao, dong thoi 13 mot phuong phap don gian, thong dung. Mot s phuong
phap tric quang xac dinh As nhu sau:

1.2.2.1. Phuong phdp do quang xdc dinh Asen sau khi hdp thu asin bang hon hop
AgNOs - PVA - C,HsOH

1.2.2.2. Phuong phap Xanh molipden

1.2.2.3. Phuwong phdp ding thuéc thir bac Dietyl dithiocacbamat (AgDDC)

Nguyén tdc: Ding hidro méi sinh (Zn hat trong HC1 hodc NaBHy) khtr cac hop chit
ctia Asen trong dung dich thanh AsHa, tiép tuc din AsHs vao 6ng hap thu chira bac dietyl
dithiocacbamat trong pyridin hay clorofom dé tao phirc mau do6, sau d6 tién hanh do do hap
thu quang & buédc song & A = 535nm.

1.2.3. Phwong phdp quang phé hép thu nguyén tir ANS

Nguyén tac: Phuong phap phan tich dwa trén co sé do phd hap thu nguyén tir cia
mdt nguyén td duoc goi 1a phép do phd hap thu nguyén tir (phép do AAS).

1.2.3.1. Phirong phdp phé hdp thu nguyén tir sir dung ky thudt hydrua hod (HVG -
AAS) [2, 8]

Nguyén tiac: Khir As(V) vé As(III) bang KI, axit ascorbic sau d6 phan tng véi
NaBH, trong moi truong axit dé tao thanh hop chat AsHj; va duoc dan téi cuvet chir T dé
nguyén tir hoa va do phd hap thy ciia Asen.

1.2.3.2. Phwong phdp phé hdp thu nguyén tir khéng ngon lira (GF - AAS).

1.3. Cac phwong phip nghién ctru ciu tric



1.3.1 Phwong phdp kinh hién vi dién tir quét SEM
1.3.2. Phwong phdp nhiéu xa tia X (X -ray) [1, 17].

Nhiéu xa tia X 13 hién tuong cic chum tia X nhidu xa trén cic mdt tinh thé cta chat

ran do tinh tuan hoan cua cau truc tinh thé tao nén cac cuc dai va cuc ti€u nhi€u xa.

1.4. Giéi thiéu chung vé chat hap phu
1.4.1. Chét hdp phu. Co sé va iing dung
1.4.2. Gidi thigu mét sé vit liéu c6 nguon géc tw nhién

1.4.3. Gidi thigu vé vit ligu dd ong

CHUONG 2: THUC NGHIEM

2.1. Pbi twong va muc tiéu nghién ciru
2.1.1. Péi twong nghién ciru
2.1.2. Muc tiéu nghién ciru

Muc tiéu cta dé tai 1a ing dung phuong phap quang phd hap thu nguyén tir véi ki
thuat khong ngon lira (GF - AAS) dé nghién ciru kha nang xir Iy As trong nudc ngam clia

vat liéu hép phu duoc ché tao tir da ong bién tinh.

2.2. N¢i dung nghién ciru
1. Nghién ctru ap dung phuong phap GF - AAS dé dinh luong As(III).
2. Ché tao vat liéu hdp phu tir d4 ong dé xir ly As(III).

3. Panh gia kha ning hp phu As(III) cta vat liéu hap phy.
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2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp nghién civu khd néing hép phu

2.3.2. Cdc phwong phdp nghién civu cdu tric
2.4. Hoa chit, thiét bi va dung cu thi nghiém
2.4.1. Héa chit
2.4.2. Thiét bi thi nghiém

2.4.3. Dung cu thi nghiém.

CHUONG 3: KET QUA VA THAO LUAN

3.1. Nghién ctru ap dung phwong phap GF - AAS dé dinh lwong As(IIT)

bé qué trinh phan tich dat duoc két qua tot thi viéc chon céc thong s6 do phu hop
v6i phép phan tich dinh lugng mot nguyén td hoa hoc 1a mot cong viée hét sirc can thiét va
quan trong dbi v&i phép do AAS. Vi thé, chung t6i 1an lwot tién hanh nghién ctu cac diéu

kién thuc nghiém do phé).
3.1.1. Khdo sdt chon vach do phé
3.1.3. Khao sat dj rong khe do

3.1.4. Khdo sdt anh hwéng ciia logi axit va nong dé axit

3.1.5. Khio sdt chit cdi bién nén
3.1.6. Khao sat anh hwong cua cdc ion khdac dén phép do
3.1.6.2. Khao sat anh huong cua Cac anion

3.1.7. Cic thong sé do phé As ciia mdy quang pho hép thu nguyén tir GF - AAS
(AA - 6800)

Qua qua trinh khao sat, cac thong sb do As dugc lya chon & mdy quang phd hap
thy nguyén tir khéng ngon lira AA - 6800 ctia hang Shimazdu - Japan va cac diéu kién thuc

nghi¢m cua phong thi nghiém dugc chira ¢ bang 3.8.



Bdng 3.8. Céc théng sé do As toi wu

Thong so Gia tri
Budc song (nm) 193,7
Cuong do dong dén HCL (mA) 12
Khe do 0,5
Axit HNO3 0,5%
Chat cai bién nén Pd(NO3); 50ppm
Nhiét tro hda 1300°C
Nhiét nguyén tir hoa 2400°C
Thé tich mau do 20l

3.1.8. Khdo sdt khodng tuyén tinh va dwng dwong chudn xdc dinh As.

3.1.8.1. Khdo sdt khodng tuyén tinh ciia As.
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Hinh 3.1. D6 thi xdc dinh khodng tuyén tinh ciia As
3.1.8.2. Xdy dung dwong chudn, xdc dinh giéi han phdt hién (LOD) va gidi han
dinh lvong (LOQ) cua As.

a, Puong chuan cua As
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Hinh 3.2. Puong chudn xdc dinh As



Phuong trinh hdi quy day du ciia duong chuan c6 dang:
A; = (0,01236 + 0,1163) + (0,00814 * 3,0839.107°). Cas

b, Xac dinh gioi han phat hién (LOD) va gioi han dinh luvong (LOQ)

*

S
e Gioi han phat hién (LOD) cua As: LOD = 5 Y. =0,416 (ppb)

*

10*S
e Gioi han dinh luwong (LOQ) cua As: LOQ = 5 Y. =1,39 (ppb)

3.2. Ché tao vat liéu hip phu tir da ong d@é xir ly As(I11)

3.2.1. Ché tao vit liéu hdp phu tw nhién tiv dd ong va khdo sdt anh hwéng ciia

nhiét dp nung dén kha ning hip phu asen ciia dd ong
3.2.1.1. Ché tao vdt liéu hdp phu tw nhién

3.2.1.2. Khao sdt anh huéng ciia nhiét do nung dén kha ndang hdp phu Asen ciia da

ong
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Hinh 3.3: Kha ning hdp phu As cia dé ong & nhing nhiét ¢ khdac nhau.

3.2.2. Ché tao vit ligu hip phu (VLHP) tiv dd ong bién tinh



3.2.2.1. Khao sdt anh huong cia ty 1é s6 mol Fe**: Mn?" d@én kha ndng hap phu

Asen cua da ong

q, (mg/g)
54

0 T T T T T é nFe%/nan*

Hinh 3.4: Anh hudéng ciia ty 1é mol Fe*" : Mn?" dén dung lwong hdp phu As

Ttr két qua chi ra ¢ hinh 3.11 va d thi hinh 3.4, ching t6i nhan thiy khi ty 1& sb
mol Fe** : Mn?* tang thi dung lwong hdp phu ting, tuy nhién khi ty 1¢ mol tang tir 3:1 1én
5:1 thi dung luong hip phu ting 1én khong nhiéu. Vi viy chiing toi chon ty 16 mol cia Fe*
: Mn?* 12 3:1 cho qué trinh tao vat li¢u h'c”ip phu.

3.2.2.2. Khdo sat pH cudi ciia qud trinh diéu ché vit liéu hdp phu



q, (mg/g)
5 -

Hinh 3.5: Sw phu thudc ciia ge vao pH cudi ciia qud trinh diéu ché vit liéu hdp phu
Tir két qua chi ra ¢ hinh 3.12 va d6 thi hinh 3.5, ching toi nhan thay tai pH cudi
ctia qua trinh diéu ché vat liéu bang 4 thi dung lwong hap phu dat cuc dai, vi thé ching toi
chon pH cubi bang 4 cho qua trinh diéu ché vat liéu hap phu.
3.2.2.3. Khdo sat thoi gian dat can bang hdp phu ciia Fe** va Mn?* lén vt liéu hdp

phu

q, (mg/g)
51
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Hinh 3.6: Phu thudc ciia qe vao thoi gian dat can bang hdp phu ciia Fe** va Mn**

Tir két qua chi ra ¢ hinh 3.13 va dd thi hinh 3.6, chung t6i nhan thiy khi thoi gian
dat can bang hap phu cua Fe** va Mn* 18n vét liéu hip phu ting, thi dung lwong hip phu
tang. Thoi gian dé dat can bang hip phu cia Fe** va Mn®" 18n vat liéu 1a 150 phut. Vi vay,
trong thi nghiém diéu ché vat liéu hap phu, chiing t6i tién hanh lic binh véi téc do 150
vong/phut trén may lac trong thoi gian 150 phut.

3.2.2.4. Qui trinh diéu ché vit liéu hap phu (Mo)

3.2.3. Phdn tich hinh dang va céu triic ciia vt liéu hédp phu
3.2.3.1. Hinh dang SEM ciia vit liéu hdp phu (My) va (M)

3.2.3.2. Phén tich cdu tric ciia vit liéu hdp phu ché tao tir da ong bién tinh
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3.3. Panh gia kha ning hap phu As cia vt ligu hap phu
3.3.1. Khdo sdt qud trinh hdp phu As trén VLHP (My) ¢ diéu kién tinh

3.3.1.1. Khdo sdt anh hwong ciia pH dén kha nang hdp phu As ciia VLHP

Hinh 3.10: D6 thi biéu dién
anh hieong cia pH dén kha nang hdp phu As cia VLHP
Két qua chi ra ¢ bang 3.14 va hinh 3.10, cho thiy tai gia tri pH bang 5 thi kha ning
hip phu As 1én vat liéu 1a tét hon. Vi vay, chung t6i chon pH = 5 1a gia tri pH tdi wu dé tién
hanh céc thi nghiém tiép theo.
3.3.1.2. Khdo sat anh hieong ciia thoi gian dat can bang hap phu dén kha nang hap
phu As trén VLHP
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Hinh 3.11: Dé thi biéu dién anh hiong
cia thoi gian dén dung lwong hdp phu As ciia VLHP

Két qua chi ra & bang 3.15 va do thj hinh 3.11 cho thdy, thoi gian dat cin bang hap
phu cua As Ién VLHP la 120 phut.

3.3.1.3. Khdo sdt anh hwong ciia nong dé Asen ban dau dén kha nang hdp phu cia

vat liéu

q, (mg/g)

12

10'. /.
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Hinh 3.12: D6 thi biéu dién anh hudng nong do As ban dau dén kha nang hap phu



3.3.1.4. Xdc dinh mé hinh ciia qud trinh hdp phu

C/a,
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Hink 3.13: Puong hap phu
dang nhiét Langmuir doi véi vit liéu hdp phu M,

Tur d6 thi hinh 3.13, ta ¢6 dung lugng hép phu cuc dai ctua vat li¢u voi As la:

1
=-=_—_=12.0(mg/
e 2 008 (mg/g)

3.3.2. Xay dwng quy trinh xir Iy As trong méu thuc

3.3.2.1. Ldy mdu va bdo qudn mau

3.3.2.2. banh gia phwong phdp GF - AAS xdc dinh As

a, Danh gia do dung cua phuong phap GF - AAS

b. Danh gia do lap lai cua phuong phap GF - AAS xdc dinhAs.
C. Pdnh gid hiéu sudt thu hoi ciia quy trinh phan tich.

3.3.2.3. Ung dung phan tich mdu thc té

Ap dung quy trinh phan tich As va v&i muc tiéu chung nham xur 1y lwong As trong
nude ngdm bang vat lidu hap phu 1a da ong bién tinh bang Fe** va Mn?*, chung t6i tién hanh

xac dinh tong ham luong As vo co trong mdt s6 mau nudce giéng khoan duge lay tai mot so



x6m thudc xi C6 Nhué - Huyén Tir Liém - Thanh phd Ha Noi truée va sau khi hip phu da

ong. Cach tién hanh nhu sau:

* Cdc mau mede hdp phu bang da ong bién tinh: Lay 50ml cac mau nudc cho vao
binh tam giac, diéu chinh cho pH =5 bang cac dung dich NaOH 0,1M va HNO30,1M. Can
0,5g d4 ong bién tinh (My) cho vao mdi binh trén, day kin nip binh rdi dem lic trén may lic
v6i toe do 150 vong/phut trong thdi gian 120 phut.

Sau khi lic xong dé ling dung dich trong 5 dén 10 phut. Tiép tuc dem gan va loc liy
phan dung dich trong sudt bang gidy loc bang xanh. B6 sung thém nén axit HNO3 0,5% va
chit cai bién nén Pd(NOs); 50ppm.

* Cde mdau nuwée khong xik Iy bang dd ong bién tinh: Thém nén axit HNO3 0,5% va
chit cai bién nén Pd(NOs); 50ppm.

Tién hanh kiém tra ndong do As trong cac mau nudc trude va sau khi xtr 1y bang d4 ong
bién tinh bang phuong phap pho hap thu nguyén tir khong ngon lira (GF - AAS). Két qua thu

duoc chi ra ¢ bang 3.21

Bang 3.21: Két qua phdn tich mau thiee

STT Tén miu | Nong d As trwée | Nong dd Assau | Hiéu suat xir
nuwéc xtr ly (ppb) xtr ly (ppb) ly (%)
1 Xom 2 47,8 2,2 95,4
2 Xom 6 55,7 2,5 95,5
3 Xom?9 9,8
4 Xo6m 13 65,0 3,8 94,2
5 Xom 17 27,5 1,7 93,8

Qua phan tich mdt s6 mau thuc & khu vue mot s6 x6m trong xa C6 Nhué - Huyén Tu
Liém - Thanh phé Ha Noi, ching t6i nhan thy hau hét cac mau nuéc ldy déu nhidm As trong
nude ngam nhung & ham lwong nho, sau khi xir 1y bang vat liéu hap phu d4 ong bién tinh (M,)
d3 loai bod duoc luong As trong nudc ngdm voi hiéu suat xir 1y kha cao (dat tir 93,8% dén

95,5%). Ham luong As sau khi xir Iy ndm trong giéi han cho phép 1a < 10ppb.



CHUONG 4: KET LUAN

Vé&i myc dich phan tich As trong qua trinh xir Iy nudc ngam bang phwong phap quang

pho hap thy nguyén tir (GF - AAS), chiing ti di dat dugc mdt s6 cac két qua sau:

- Pa t6i vu duoc mot sb cac didu kién thuc nghiém do phd As bang phuong phap quang phd
hap thu nguyén ti trong d6: Budc séng = 193,7nm, cudng do dong dén I = 12mA, khe do
0,5nm, nhiét tro hoa 1a 1300°C, nhiét nguyén tir hoa 1a 2400°C,  nén axit HNO; 0,5%, chét
cai bién nén 13 PA(NO3), 50ppm, anh huéng cia cac cation 1a khong dang ké, anion PO,> 1am
giam cuong do vach phd khi ndng d6 cao gip 500 lin ndng do As, anion SiOs*1am ting

cuong do vach phd khi ndong d6 cao gip 500 lan ndng do As.

- B3 xay dung duoc quy trinh diéu ché vat liéu bing cach bién tinh d4 ong ty nhién véi dung
dich Fe(NOs); v Mn(NO3),, trong d6: Ty 18 s6 mol Fe**/Mn?* 1a 3:1, pH cudi cua qua trinh
diéu ché vat liéu 1a pH = 4, thoi gian dat can bang hip phu cua Fe** va Mn?* 1én vat lidu hip

phu 1a 150 phut.

- Xac dinh duoc mot sé tinh chat vat 1y cua vat liéu da ong chwa bién tinh (M) va vat liéu da
ong bién tinh (M) cho thy: Vat liéu bién tinh c6 d6 xbp va kich thudc 16 x6p dong déu hon
vat lidu chua bién tinh; Xéc dinh dwoc hop chat Goethite - Fe*O(OH) dang « sau khi bién
tinh 14 49,30% vé&i mat do pic kha day, c6 kha niang hip phu rat tét nhat voi As. Thanh phan
Mn30; sau khi bién tinh 1a 28,16%

- Khao sat duoc kha ning hip phu As trén vét lidu bién tinh (M) ¢ diéu kién tinh cu thé la:
Tai pH = 5 thi kha ning hap phu As 1én vat liéu bién tinh 13 t6t nhit, thoi gian dat cin bang
hip phu ciia As 1én vat liéu bién tinh 1a 120 phut, khi ndng do dau cua As la 120 ppm thi dung
lwong hap phu As 1én vat liéu ting khong dang ké.

- Xac dinh dugc mé hinh hip phu As 1én vat liéu hip phu phu hop v6i phuong trinh tuyén
tinh Langmuir v&i do tin cdy cao, dung lwong hip phu cuc dai kha tot qmex = 12 (Mg/g)

- Panh gia phuong phap phd hép thu nguyén tir GF - AAS dé xac dinh ham luong vét As
trong nudc va phan tich duge ham lugng As trong mau thyc trude va sau khi xir 1y, két qua
cho thiy: Phuong phap c6 d chinh xac cao, phép do As co sai s6 twong ddi tir -3,2% dén
+4%, phép do c6 do lap lai tét, do 1éch chuan twong ddi nho tir 0,995% dén 3,95%, hiéu sut
thu hdi As cta phuong phéap nay dat tir 98% dén 99%, sau khi xir 1y bang vat liéu hap phu da



ong bién tinh (M;) di loai bé dugc lugng As trong nudc ngdm voi hiéu sudt xtr Iy kha cao (dat

tir 90,8% dén 95,5%). Ham lugng As sau khi xtr Iy nam trong gii han cho phép.
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