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SUMMARY

DETERMINE TRACE AMOUNT OF MERCURY AFTER CONCENTRATING BY
SOLID PHASE EXTRACTION METHOD USING MODIFIED RICE HUSK AS
STATIONARY PHASE

Determination of heavy metals polluting the environment is an urgent work the current. Using

modified rice husks to separate and adsorption metals ions is mean in protecting the

environment. In this paper we studied the adsorption of Hg on EDTA- modified rice husk then

determined by UV-VIS method. Optimum conditions have been determined. The highest

adsorption was obtained at pH = 5; Sample adsorbent rate of 2 ml.min™; elution rate of 1

ml.min™ with eluent solution is HCI 4M. The maximum adsorption capacities of Hg (II) on

rice husk material is 32,8 mg/g. Research results were successfully applied to the

concentrates and determination of Hg in surface water samples.

1. MO PAU

Cac kim loai nang (Hg, Pb, Cd, As...)
ching giy doc hai ¢ n(“)ng do rat nho, dic
biét 1a Hg. Khi bi nhiém ddc thiy ngan s&
gdy ra cac tén thuong cho nio bo, khuyét
tat d6i voi thai nhi va co thé dan dén tr
vong. Cac phuong phap phan tich trong
lwong va phan tich thé tich chi xac dinh
thily ngan v6i ham luong 16n, phuong phap
dién hoa va phuong phap quang co thé xac
dinh lugng nho thiy ngan[4-8]

Do vy, xac dinh luong vét thiy ngan trong

nudce va cac doi tuong mau moi truong 1a

256

mot trong nhirng vén dé thai su cua hoa hoc
phan tich. Ding vo tru bién tinh dé tach,
lam giau ion Hg®" ¢6 nhiéu vu diém nhu tin
dung ngudn chat thai c6 sén, ré tién va 1a
vat liéu dé phan hily va c6 y nghia trong
viéc bao vé mdi truong [1,3,9,10].

Trong bai bio nay chiing t6i cong bd cac
két qua nghién ctru tich va giau thuy ngan
trong dung dich bang vo trau bién tinh bang
EDTA va xdc dinh biang phuong phap
quang phd hap thu phan tir (UV-VIS) trong

mot s0 doi tuong mau.



2. THUC NGHIEM

2.1. Thiét bi

- May tric quang UV-VIS 1601 PC —
Shimazu -Nhat Ban, dai budc song do 190
+900 nm

- May quang phé hip thu nguyén tor AA-
6800 Simadzu, Nhat Ban

- May do pH: HI 2215 pH/ORP Meter ctia
HANNA

- Can phan tich Scientech SA 210 d6 chinh
xac £0,001g.

- May rung siéu Am, may lic. ..

2.2. Héa chat

- Dung dich gbc chuan Hg®" 1000ppm cua
Merck

- Dung dich chuin céac ion kim loai Cu®,
Pb*', Fe*', Zn*'...déu c6 ndng d6 1000ppm
cua Merck.

- Dung dich Dithizone 10°M pha tir mubi
khan C3H,N,4S, dung dich nay dung duogc
trong 1 ngay.

- Dung dich chit hoat dong bé mat SDS.
0,6M (Sodium dodecyl sulfate).

- Dung dich Tween-80. 0,6M

- Dung dich CTAB 0,6 M (Cetyl
trimetylammonium bromua)

- H,SO4 HNO; HCI; H;PO, NaOH;
EDTA...déu 1a hoa chit chuin (Merck).
Céc dung dich c6 ndng d6 nho dugc pha tir
chit chuan.

2.3. Chuén bi cdt chiét pha riin (SPE)

- Can 0,5 gam vat liéu duoc chuén bi theo
[2], nhdi vao cOt c6 duong kinh 0,5 cm,
chidu dai c6t 10 cm. Trude khi hip phu
thily ngén, 1am sach cot bang nudc cét 2 lan
cho dén khi trong nuéc rira vat lidu khong
phat hién thdy ion kim loai. Dung c6t nay
dé nghién ctru cac diéu kién hip phu Hg*

2.4. Diéu kién tbi wu va cac thong sb xac
dinh Hg** biang phwong phip quang phd
hip thu phan tir

Theo [2] phitc Hg*" va dithizon trong méi
truomg H,SO4 0,1M c6 SDS 0,3M hip thu
cuc dai & cac budc song Ay = 494 nm,
phirc hinh thanh nhanh va bén theo thoi
gian, khoang tuyén tinh tir 0,1 dén 3ppm,
¢6 LOD = 0,03 ppm va LOQ = 1,0ppm, do
lap cao, sai s6 (RSD) < 5%, cac ion K,
Na®, Ca*", Mg*", A’" gy can khi 16n hon
trén 50 1an, cac ion Fe*', Zn*", Mn®>*, Pb*,
Cu?" gy can tr& & nong do nho, tuy nhién
EDTA khong giy anh huong nén co thé
lam chét che.

2.5. Panh gia hiéu qua héip phu ion kim
loai nang cua vat li¢u

Hiéu qua hap phu cac ion kim loai ning
trén vat liéu dugc danh gia qua dung lugng
hép phu va hiéu sut hap phu.

- Dung luong hép phu:

0,=C=CI"V (mg/g)
m

Trong d6: Q.: Dung luong hip phu (mg/g);
Co: Nong dd ban dau (mg/l); C;: Nong do
sau hap phu (mg/l); V: Thé tich miu (L);
m: Khéi lwvong chét hap phu (g)

- Hiéu suét hap phu :

H (%):%*100

0
Trong d6: H: Hiéu suit (%); Co: Nong do
chit phan tich trong dung dich ban diu
(ppm); Ce: Nong do dung dich ra khoi cot
khi dat can bang (ppm)

3. KET QUA VA THAO LUAN
3.1.Nghién ciru diéu kién hap phu Hg ciia
vat liéu

3.1.1.Anh huong cia pH dén sw hap phu

cua vat liéu
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pH 14 yéu t6 quan trong c6 anh hudéng dén
kha ning hip phu cua Hg*" 1én vat lidu.
Tién hanh khao sat & cac pH tir 1,0 dén 7,0.
Két qua cho ¢ hinh 1.
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Hinh 1. Anh huong ciia pH dén su hdp phu
cua Hg(1l) lén vat liéu
Trong khoang pH tir 1-7, dung lugng hép
phu Hg(I) cua vat liéu ting va gan nhu
khong d6i tir pH=4+7 va c6 dung lwong hap
phu 16n nhit & pH=5. O pH thip, bé mat
vat liéu bi proton hoa cao mang dién tich
100 -
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dwong OH," 1am giam kha ning hip phu
Hg*" cua vat liéu. Trong khi tai méi truong
pH cao hon c¢6 su tuong tac tinh dién gilra
cation Hg"" va cac nhom tich dién am (-
COQ)) trén bé mat vat liéu, do d6 kha nang
hép phu Hg** cua vat liéu tang.

Nhu vay, cac nghién ctru tiép theo ddi voi
vat liéu, ching toi diéu chinh gia tri pH ca
dung dich miu bang 5.

3.1.2. Khdo st anh huong cia téc do nap
mau

Chon duoc tdc dd nap mau thich hop sé&
gitip dat dugc hiéu sudt hip phu cao nhit.
Tée do nap mau dugc thay ddi tr 0,5 -5
ml/phat. Sy phu thudc hiéu suit hip thu

vao toc do nap mau duoc chi ra trén hinh 2.

tdc do (ml/phiit)

0.5 1

3 4 5

Hinh 2. Anh huong t6c do nap mau dén hiéu sudt thu hoi cia vat lieu

T dd thi trén cho théy, véi toe do nap mau
tir 0,5 — 2 ml/phat, Hg (II) duwoc hip phu
t6t. Chung t6i chon toc d6 1a 2,0 ml/phut
cho cac thi nghiém tiép theo.

3.1.3. Khao sat anh huong cua ban chd},
nong dé dung dich rira gidi

Dé rira giai Hg (IT) khoi cot, chung t6i di
str dung cac loai dung méi nhue HNOs, HCI,
H,SO, véi cac ndng d6 1M, 2M, 3M, 4M.
Két qua cho thiy, giai hip Hg(Il) hip phu
trén cot chiét chira vat liéu ERH béng dung
dich axit HCl 4M, HNO; 4M, H,SO, 4M
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kha nhanh, tén it dung mdi va dat hiéu sut
thu hoi cao. Véi HCI 4M, ching toi giai
hip dugc 99,1% Hg(Il). Mit khac HCI
khong pha hay vt liéu di diéu ché do vay
qué trinh giai hip phu tiép theo chung toi
chon néng do HC1 4M.

3.1.4. Khdo sat anh huéng cia toc do rira
gidi

Véi chét rira giai da duoc chon 1a HCI 4M,
chiing t6i tién hanh khao sat cac tdc do ria
giai thay ddi tr 0,5 — 5 ml/phut. Két qua
thu duogc ¢ hinh 3.
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Hinh 3. Anh hudng toc o rira gidi dén hiéu sudt thu hoi cia vt liéu

Chung ta thdy tdc do cang tang thi hiéu suit
cang giam, tdc do tir 0,5 — 2,0 ml/phut cho
hiéu suét thu hdi cao, tir 2,0 ml/ph hiéu suét
bit diu giam. Chung toi chon tdc do rira
giai 1a 1,0 ml/phut cho cac nghién ciru vé
sau.

3.1.5. Khdo sdt anh hwéng cia thé tich
dung moi rira gidi

St dung HC1 4M tién hanh rta giai voi toc
d6 1 ml/ph. Xac dinh ham luong Hg (II)
sau mot s6 phan doan va tinh hiéu suét thu
hdi. Su phu thudc cta hiéu suit thu hdi vao
thé tich dung dich rua giai dwoc biéu dién
trén hinh 4

—yA
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Higu suat thu hai (%)

4 - g 10 12 14
Thé tich axit HC14M (m1}

Hinh 4. Sy phu thudc hiéu sudt thu hoéi vao
thé tich dung dich rira gidi

Két qua cho thiy vé6i thé tich dung dich
HCI 4M tir 9+15ml c6 thé giai hip duoc
lwong thuy ngan hip phu trén cot chiét pha
rdn voi hiéu sudt thu hdi trén 90%. Chung
t6i chon thé tich rura giai 13 10ml HCI 4M
cho nhirng nghién ctru vé sau.

3.1.6. Khdo sdt anh huéng ciia mot s6 kim

loai

Trong miu phan tich thuc té, ngoai ion thuy
ngan c6 thé gip mot sb ion kim loai khac
cing c6 mit trong thanh phan mau va co
thé anh huong dén kha ning hip thu cua
Hg(II) 1én vat liéu. D& cu thé, chung ti tién
hanh khao sat anh hudng cua mot sé ion
nhu: Na', K', Ca*’, Mg*, Zn*", Pb*", Fe'’,
Cu®" voi ty 16 Me"/Hg tang tir 1/1 dén
1000/1 cho két qua trong bang 1.
Bdng 1. Két qua khdo sat anh huéng cia

cdc ion la dén kha nang hdp thu Hg trén

vat liéu
HS HS
o Tilg | thu | Tilé | thu
Cacion la ot N ot A
Me™"/Hg | hoi | Me™/Hg | hoi
(%) (%)
Na',

R 1 95,8 | 1000 | 94,5

K',Ca”" Mg
Fe'' 1 95,8 500 |83,2
Zn*" 1 95,7 200 89,3
Cu”’, Pb™ 1 95,8 100 |88.6

Nhu vay khi hap phu Hg (II) 1én vat liéu, su
c6 mat cta cac kim loai kiém, kiém thd hau
nhu khong anh huong gi. Ion Fe’" giy anh
hudng khi ti 1€ nay 1a 500/1.

Zn*" gay anh hudng voi ti 18 200/1, con
cac ion Cu®’, Pb*" bit diu anh huong khi ti
1é Me""/Hg 1a 100/1.
3.1.7.Khdo sdt dung lirong hdp phu cia vit

liéu
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Tién hanh x4c dinh dung lwong hip phu Hg
theo phuong phap dongbang cach cho dung
dich Hg(II) 50 ppm co6 gia tri pH=5 chay
qua cot chiét voi toe d6 2ml/phut. Tién
hanh giai hip luong thiy ngan hip phu trén
cot chiét bang dung dich rira giai HCl 4M
v6i tde d6 rira giai 1ml/phat. Sau dé xac
dinh lwong thuy ngn rira giai bang phuong
phap do quang vé6i thude thir dithizone. Két
qua thu dugc trong bang 2
Bdng?2. Dung lwong hdp phu Hg(Il) ¢ diéu
kién dong

SOTN | 1 2 3 4 5

q(mg/g) | 32,3 | 33,2 | 33,5 | 32,9 | 32,1

Nhu vdy dung lugng hap phu Hg(Il) trén
cot chiét pha rén 1a 32,8+0,6(mg/g).
3.2.Thir nghiém xur Iy mau gia
Dé danh gia kha ning lam giau cua vat liéu
dbi voi ion Hg (II), chung toi tién hanh thur
nghiém xtr Iy miu gia c6 thanh phan tuong
tur mau thyc. thé tich miu gia dem xir 1y 1a
2,0 lit. Cho chay qua cot voi diéu kién da
khao sat. Rura giai bang 10 ml HCI 4M,
dem xac dinh Hg (II) bang phuong phap do
quang. Két qua thu dugc trong bang 3

Bdng 3. Két qua phdn tich mau gia tu tao

Mau nudc lay tir ao & khu vuc ga Tién Kién
(K7) va khu Pon Nguyén (K9), thi trin
Hung Son (K10), Lam Thao, dugc axit hoa
bang HNO; dic (Mecrk) dé pH<2. Sau khi
dé ling, loc bo phan lo ling thu lay phin
nude trong. Dé phén tich luong vét Hg(Il),
ching t6i tién hanh ldy 2,0 lit dung dich
mau sau khi loc dua vé pH=5, cho chay qua
cot chiét pha ran chira 0,5 g vat liéu voi tde
d6 2ml/phat, sau d6 ria giai bang 10ml
HCI1 4M. Tién hanh 3 thi nghiém TN1, TN2
va TN3, TN1 khong thém chit chuin, TN2
thém 0,5 ppb con TN3 thém 0,1 ppb ham
lwong Heg*" chuin. Ké qua phan tich ham
lwong Hg(Il) bang phuong phap chiét pha
ran két hop phwong phap tric quang duoc
chi ra trong bang 4

Bdng 4. Két qua phan tich bang UV-VIS

Thi Luong |Gia tri TB| HS Thu

Mau ) A
nghiém [Hg2+(ug/)| (ug/l) |hoi (%)

Hg(I1) ban| Hg(II) do | Hiéu suat | Hiéu suat

dau (pg/l)| dwoc |thu hdi (%)|trung binh (%)
(ng/)
1,82 91,0
1,85 92,5

2 1,83 91,5 92,140,9

1,84 92,0
1,87 93,5

0,67
0,66 0,68 -
0,71

TN1

1,12
1,16 1,13 90,0
1,11

K9 |TN2

1,67
1,63 1,64 96
1,62

Két qua cho thay viéc dung vo trau bién
tinh 1am vat liéu hap phu Hg (II) trong nudc
dat hiéu suét cao, co thé ung dung dé 1am
giau, phan tich Hg (IT) trong mau nudc thuc
té c6 ham luong nho.

3.3.Phan tich mau thuc té
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0,63
0,62 0,64
0,67

1,07
1,14 1,11 93,0
1,11

K 10 | TN2

1,67
1,62 1,65 101
1,66

W D = W DN = W] DN =] W] N = W] DN = W] N —




Miu Thi Luong |Giatri TB H‘S Thu Miu Thi Luong |Giatri TB H‘S Thu
nghiém [Hg2+(ug/) (ug/l) | hoi (%) nghiém [Hg2+(pg/) (ug/l) | hoi (%)
1 0,56 1 1,68
TN1|2 | 0,55 0,57 - TN3 | 2 1,63 1,65 99
3 0,60 3 1,64
1 1,07 1 0,61
K7 |TN2| 2 1,04 1,03 92,0 TN1| 2 0,62 0,59 -
3 0,98 3 0,54
1 1,52 1 1,09
TN3 | 2 1,54 1,55 98,0 K7 |TN2| 2 1,04 1,06 93,0
3 1,59 3 1,05
1 1,56
Dé kiém tra do chinh xac cua phép do TN3 | 2 1,55 1,58 99
chiing t6i tién hanh xir Iy miu twong tu nhu 3 1,63

trén va dem do bang phuong phap CV-AAS
trén may AA 280FS ctia Varian thuoc Vién
Kiém nghiém an toan vé sinh thuc phém
quéc gia, ching t6i thu duoc cac két qua
trong bang 5

Bdng 5. Két qua phan tich bang CV-AAS

Thi Luong |Gia tri TB| HS Thu

Mau ) A
nghiém [Hg2+(ug/)| (ug/l) | hoi (%)

So sanh bang phuong phap théng ké cho
thdy két qua phan tich cia 2 phuong phap
chénh 1éch khéng dang ké. Nhu vay, ta thu
dugc két qua phan tich miu nude ao khu
vuc Tién Kién va thi trdn Hung Son bang
phuong phap chiét pha rin — quang hoc nhu

0,68
0,72 0,71 -
0,73

TN1

1,21
1,14 1,17 92,0
1,16

K9 |TN2

1,69
1,64 1,68 97
1,71

trong bang 6.
Bdng 6. Két qua phdn tich mau thiee
x Ham lugng Hg(II
Mau phan tich yng He(Ih
(ng/h
Mau nuée khu 9 Pon
) 0,68 £ 0,03
nguyén (K9)
Mau nuée khu 10
0,64 £ 0,03
Huing Son (K10)
Mau nudc khu 7 ga
. . 0,57 £0,04
Tién Kién (K7)

0,61
0,69 0,66 -
0,68

K10

1,16
1,12 1,13 92,0
1,11

(98]
W DN = W | =] W N —| W] N —| W] N —

Tu két qua nghién cru cho thdy mau nudc
6 khu vuc nay c6 ham lugng thuy ngan
duéi giéi han cho phép vé nudc mit theo
TCVN.

4. KET LUAN

Két qua phan tich miu nudc chira Hg cho
thdy, kha ning lam giau Hg c6 ham luong

nho dudi gidi han phat hién ciia phuong

261




phap UV-VIS bang vo trdu bién tinh 13 rat
tdt, hiéu suét thu hdi lugng cht chuin thém
vao dat trén 92%. Két qua dem so sanh voi
phuong phdp CV-AAS cho thiy khéng
chénh 1&ch nhiéu. Trén nghién ctru thuc té
chiing t6i thiy rang c6 thé sir dung vt liéu
v6 trdu bién tinh dé hip phu lam giau va
phan tich luong nho Hg trong cic mau

nudc.
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