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Chit lwong dat - Xac dinh thay ngan trong dich chiét dat cwong
thuy dung phé hap thu nguyén ttr hoi lanh hoac phé hap thu
nguyén tr huynh quang hoi lanh

Soil quality - Determination of mercury in aqua regia soil extracts with cold-vapour atomic
spectrometry or cold-vapour atomic flourescence spectrometry

CANH BAO - Thiy ngan cé ddc tinh cao. Cic bign phap vé an toan phai Suwgce tién hanh khi xir ly
thiy ngan va cac dung djch cua thiy ngan. Khong dwgc dé hp chét thiy ngén phat tan vao méi
trrdng. Phdng thi nghi¢m xir Iy cac hop chit nay phai tudn thu cic qui dinh cla Quéc té va
Quéc gia trong xir Iy thily ngan va cac hgp chit cua né.

1 Pham vi p dung

Tiéu chuln nay qui dinh phuong phap @& xac dinh thdy ngan trong dich chiét a4t cudng thiy, thu duec
theo TCVN 6647 (ISO 11464) va ISO 11466, sl dung phd hip thy nguyén tr hoi-lanh hodic phd huynh
quang nguyén t hoi-lanh. Gidi han xéc dinh clia phuong phap It nhit 13 0,1 mg/kg.

2 Tailigu vign din

Céc tai lidu vién din sau 13 rit cin thiét cho viéc ap dung tidu chudn nay. Ddi véi cac tai lidu vien din
ghi ndm cdng b thi ap dung phién ban dugc néu. BAi voi cac tai ligu vien din khdng ghi nam cdng bd
thi 4p dung phién bdn md&i nhit bao gdm ca cac sira ddi, bd sung (néu cd).

TCVN 4851:1989 (ISO 3696:1987), Nuwoc dung dé phan tich trong phong thi nghiém - Yéu céu ky thuét
va phuong phép thiy

TCVN 6647:2007 (ISO 11464:1994), Chét luong dét — X ly so b méu dé phén tich Iy héa

TCVN 5963:1995 (ISO 11465:1993), Chét long dét ~ Xéc dinh chét kh6-va ham lugng nube trén co so
khéi luvong

ISO 11466:1995, Soil quality — Extraction of trace elements soluble in aqua regia (Chét lwgng g4t -
Chiét cac nguyén té vét c6 thé hoa tan trong dich chiét cudng thiy)
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3 Nguyén tic

Thiy ngan dwoc khir vé dang nguyén té bang dung dich thiéce (11) clorua va dugc gidi phong khdi dung
dich trong mét hé théng kin. Hoi thiy ngan nay di qua mét ngén duoc dat trén dudng anh séng cla may
do phd hip thy nguyén tlr. Do @6 hép thy cla thiy ngan tai buéc song 253,7 nm.

Tin hiéu hap thy 12 mdt ham clia hdng b thily ngan.

Céach khac, sau buée khir, hoi thily ngan dugc bom vao ngan clia may do phé huynh quang nguyén t.
tai 6 cac nguyén tr thiy ngan bj kich thich bing birc xa cla bwéc séng dic trung. Cudng d6 burc xa
"huynh quang 1a mdt ham sé clia ndng @ thiy ngén.

CHU THICH: Thiée (Il) clorua nhir mét chét khir duoc qui dinh trong tiéu chudn ndy béi vi natri borohydrua khir
nhidu nguyén t& thong thudng trong dung dich chiét a4t v& dang nguyén 6, gay ra cac van @2 vé& nén mau trong
tredng hop cy thd.

4 Thubc thir va céc khi

T4t ca thube thir phai dat cAp phan tich duge cdng nhan. S dyng nudc @3 loai ion hoac nuéc cat chung
cAt tir dung cy thly tinh, phi hop loai 2 nhu trong TCVN 4851 (ISO 3696). Nwéc sir dung dé xac dinh
mau tréng va 8& chulin bj thubc thir va cac dung dich chulin phdi c6 ndng d thly ngan khong dang ké so
véi ndng @ hiéu chudn thdp nhét, vi dy 10 13n giéi han xac dinh cla phueong phép.

4.1 Axit clohydric, w(HCI) = 37%; ¢(HCl) = 12 mol/lL, g{HCl) = 1,18 g/mL.

S{r dung cling mét mé axit clohydric trong toan b qui trinh.

4.2 Axit nitric w(HNO,) = 65 %, ¢(HNO,) = 14,5 mol/L, o(HNOs) = 1,40 g/mL.
St dung cing m$t mé axit nitric trong toan b qui trinh.

Néu sir dung cac mé axit khac nhau trong toan bd qui trinh, thi phai kidm soat m3u trdng trong tirng mé.

4.3 Axit nitric, dung dijch da pha lod@ng (1 + 4), ¢(HNO,) = 4 mol/L.

Thém tir tir 250 mL axit nitric (4.2) vao 500 mL nuéc trong binh dinh mirc dung tich 1 000 mL, I&c d&u
va lam ddy téi vach mirc bdng nuérc.

4.4 Dung djch cwérng thiy, dung dich da pha loang (1 + 9).

Thém 21 mL axit clohydric (4.1) va 7 mL axit nitric (4.2) vao 500 mL nuéc trong binh dinh mirc dung tich
1 000 mL, l&c d&u va 1am a3y téi vach mirc bing nuéc.
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4.5 Dung dich thiéc (li) clorua, o(SnCl,.2H;0) = 100 g/L., ¢(Sn) = 0,443 molL.

Héa tan 10 g SnCl..2H,0 vao trong 30 mL axit clohydric (4.1), chuyén vao binh dinh mic dung tich
100 mL va lam @Ay t&i vach mic bing nudc. Co thé khir ndng dd thly ngan trong mu tring bang déng
khi nito di qua dung dich trong khoang 30 min, néu cén. Chuén bj dung dich nay trong ngay st dung.

CHU THICH: Cb th& cAn chudn bj dung dich thiéc (Il) clorua ¢6 ndng 8% khac khi s dung cac hé thdng khac.

4.6 Thuy ngan, dung dich gbc twong trng véi £ (Hg) = 1000 mg/L.

4,6.1 Khai quat

Hai ngudn dung dich gdc cé thé dwoe sir dung:

- Dung dich géc thwong mai (4.6.2);

- Dung dich gbc dugc chudn bj trong phéng thi nghiém tir thiy ngan nguyén té (4.6.3).
4.6.2 Dung dich géc thwwong mal

Cac dung dich gbc thuong mai d3 dwec chizng nhan dugc wa dung hon.

Céc dung dich géc thwong mai cling nhw dung dich dwc pha trong phong thi nghiém phai duoc kiém
tra thwdng xuyén,
CHU THICH: Céc dung dich gbc thvong mai cé wu diém 14 han ché dwoc théi gian tiép xdc véi thlly ngan dbc

hai, Tuy nhi&n, hét strc chu ¥ 1a cac dung dich nay phai c6 thanh phan durgc chirng nhan va phai do cac ngudn ¢
uy tin cung cép.

4.6.3 Dung dich géc dwgc chudn bj trong phong thi nghiém tir thiy ngan nguyén té
Hoa tan 100 mg + 0,4 mg kim Ioai thiy ngén [dd tinh khiét tdi thiéu w(Hg) = 99,99 %] v&i 17 mL axit
nitric (4.2) vao trong céc¢ thly tinh. Pha lodng v&i nwdce, dun sdi nhe téi khi oxit niter thoat ra, 1lam mat va

chuyén dinh lwgng vao trong binh dinh mirc dung tich 100 mL va lam @iy téi vach mie bing nuoc
Dung dich nay bén it nhat trong sau thang.

4.7 Thuy ngén, dung dich chudn twong (g v&i p(Hg) = 20 mg/L
Ding pipet 14y 2 mL dung dich géc thly ngan (4.6) cho vao binh dinh mic dung tich 100 mL, thém
10 mL axit nitric (4.3), léc déu va lam ddy t6i yach mirc bing nuéc.
4.8 Thuy ngén, dung dich chuln twong (ng v&i p(Hg) = 0,2 mg/L

Dung pipet Iay 1 mL dung dich chuln thly ngan (4.7) cho vao binh djnh muic dung tich 100 mL, thém
10 mL axit nitric (4.3), l4c déu va lam ddy t&i vach mirc biing nwée. Chudn bi dung dich nay trong ngay
st dyng.

Cac dung dich chuén thly ngan c6 ndng d6 thap phai duoc bdo quan trong binh dinh mre silic dioxit
phu hep hodic chai PFA hodic FEP vi hoi thiy ngan khuéch tan qua chai polyetylen ti trong thép.
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4.9 Argon hodc nitor

Nén slr dyng khi argon hoZc nito véi dd tinh khiét 99,99 % 1am dong khi mang. Dbi v&i ky thuat phd
huynh quang nguyén tlr, nén duing argon vi 4 nhay cao hon nite.

5 Thiét bj, dung cy

5.1 Duyng cy thily tinh trong phong thi nghiém théng thwong

T4t cd dung cy thily tinh hodc chai PFA, FEP phai dwgc |am sach ¢in than dé xac dinh cac nguyén té
vét lién quan, vi du bing cach nhung trong dung dich axit nitric 5 % phan thé tich trong khoang it nhat
6 h, sau d6 xtc xa bang nuéc trréce khi s dung. Axit nitric phdi dwgc thay méi méi tudn. Dung cy thuy
tinh dung tich c4p B 14 phii hop véi phép phan tich nay (xem 1SO 648 va ISO 1042).

5.2 May do phd hip thu nguyén tir (ASS), duc trang bj véi mdt dén catét rdng thity ngan hodc dén
phéng dién khdng dién cwe (dén cho créng @9 sang 16m hon) duoc van hanh véi déng dién theo hudng
din clia nha san xut va thiét bj, va mét thiét bj hiéu chinh nédn ty dong.

5.3 May do phd huynh quang nguyén tir (AFS), duoc tfrang bj véi mdt dén thily ngan aac trung, mét
céi loc cb dinh 254 nm va mdt dng nhan quang dién 4& phat hién bizc xa huynh quang.

Van hanh vé&i déng dién theo hurdng din clia nha san xuét dén va thiét b (xem EN 135086).

5.4 May phét hoi ianh, h¢ thdng bé hodc h¢ théng phan tich phun dong ty déng (FIAS), cb thé
I&p vao may do phd hp thy nguyén t& (5.2) hosic may do phd huynh quang nguyén ti (5.3), theo k¥
thuat phét hién a3 si» dung @8 x4c djnh thiy ngan.

Dong khi nito hodc agon didu chinh dugc Iuu Iegng (4.9) dugc stz dung 1am khi mang didu chinh duoc
thoi gian @& chuyén hoi thly ngan vao trong ngin. Can bd sung dung dich khir thiée (i) clorua (4.5) didu
chinh thoi gian, két hgp véi vige bét ddu ty ddng doc tin hidu cia may do phd. Hé théng c6 chidu dai
quang cla ngan silic oxit Ia 10 cm hodc I&n hon véi cac clra sb silic oxit pht hgp véi may quang phd
hép thy nguyén tlr (5.2) 12 nhirng san phdm thrrong mai. Trong tredng hep ndy, ngan silic oxit dwgc lam
néng béng dién t&i nhiét @3 50 °C @én 100 °C d& tranh sy ngung ty nude. D8I voi may quang phd huynh
quang nguyén ti (5.3), c6 thé tranh duoc sy ngung ty trong ngain silic oxit bing &ng sy thdm thau hisu
nang cao trong hé théng detector.

Néu sl dung hg théng t ddng, khi xdy ra phan ing lién tiép (FIAS), ndng dé clia dung dich thiée (Il)
clorua, théi gian phdn (rng va cdu tao b tach pha khi - 1dng phai duge téi wu héa do déng nang phan
{rng thép clia hé théng kht».

CANH BAO - Can phai tuan thii chjt chd khuyén nghj an toan ctia nha san xuit.
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6 Kidm soat chit lwgng

Nhirng ngudi st dyng tiéu chuln nay phai am hiéu van hanh trong phéng thi nghiém clta minh dé dam
nhan céc qui trinh kiém soat chat lvgng. M3u chudn @3 dwoc chirng nhan (CRM) phai dugc st dung dé
thiét 13p Iwong thly ngan trong mau chudn cia phéng thi nghiém. Sau 6 cé thé sir dyng @d kidm soat
chét lwong déu dan theo qui trinh néu trong tiéu chudn nay. Cac két quad phai dwoc thiét 13p bing cac
biéu ad kiém soat, trong phdng thi nghiém. Khong chdp nhan két qué ma ndm ngoai sai sb cla gidi han
cho phép. Phdi st dung qui trinh kiém soat chat lwgng dya trén cac ki thudt théng ké dwoc st dung
rdng rai dé thiét 1ap cac gidi han nhw vay, dé dam bdo réng céc két qua Ia én dinh va khéng xay ra hiéu
(rng trdi dai han. Phai sir dyng CRMs thuwdng xuyén @& duy tri tinh ddng bd clia cac mau chuan dé
ngoai thiét bj va do d6, duy tri tinh ddng bd clia hé théng kiém soat chat lvgng.

7 Céch tién hanh

7.1 Dung djch thir

Chuyén 10 mL dich chiét d4t cudng thiy da chudn bj theo ISO 11466 vao binh dinh mirc dung tich
100 mL va lam @Ay téi vach mire bdng nwéc.

7.2 Dung dich thir miu tring

Tién hanh phép thir m3u trdng tai cung thi diém véi viéc chiét bing nwéc cudng thiy, st dung cat silic
oxit 44 lam sach thay cho miu a4, va theo qui trinh 14y m8u 4 néu trong ISO 11466. St dyng cung
mét legng tat ca cac thude thir dé xac dinh, nhung khéng cé phan mau thir. Chuyén 10 mL dung dich
th(r m&u trdng vao binh djnh mirc dung tich 100 mL va lam ddy téi vach mirc bing nwéc.

7.3 Chudn bj cac dung djch hig¢u chudn

Truéc m8i mé xac dinh, chudn bj dung dich hidu chuln trdng va t dung dich chudn thiy ngan 0,2 mg/L
(4.8) xay dyng thang chudn c6 it nh4t ndm dung dich hidu chudn ph kin khodng ndng 44 clia m&u dinh do.

Phy thudc vao d6 nhay cda phwong tién dwoc siv dung, ¢6 thé cAn cac mirc ndng @9 hiéu chudn khac
nhau. Vi dy, ¢6 thé s& dung qui trinh sau:

Dung pipet ldy O mL, 1 mL, 2 mL, 3mL, 5 mL va 8 mL dung dich chudn thiy ngan (4.8) cho vao mét
loat cac binh dinh mirc dung tich 100 mL. Lam d3y téi vach mic bdng dung dich nwéc cwang thuy
(4.4) va trdn ddu. Cac dung dich nay twong dwong voi ndng dé thiy ngan 1a 0 pgiL, 2 pgil, 4 ualL,
6 ug/L, 10 pg/L va 16 ug/L trong ng. DG véi hé théng ldy m3u bing tay, 10 mL dung dich chusn
tvong dwong vé&i 0 ng, 20 ng, 40 ng, 60 ng, 100 ng va 160 ng thuy ngan twong (ng. Cac dung dich
duoc chuln bj trong ngay st dung.
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CHU THICH: Néu quan sét thay cac dung dich chudn a4 pha rét lo&ing ¢6 tinh khong én dinh, thi ¢in 1am cho
dn dinh. Viéc nay c6 thd thuc hién bang cach thém, vi dy 1 mL dung dich K,Cr,0, § g/L vao tirng binh dung
dich chudn.

7.4 Hiéu chuin
7.41 May quang phd hdp thy nguyén tir hol lanh (CV-AAS)

Lap A&t may quang phd h4p thu nguyén tir (5.2) va may phat hoi lanh (5.4) theo hwéng din cla nha
sdn xuét, chon budc séng 253,7 nm va didu chinh ngan thach anh, tbc dd dong khi va thei gian phan
ng va téc dd dong clia dung dich thiée (II) clorua (4.5) @& thu dwec dd nhay va hinh dang pic chép
nhan duec. Chuyén 10 mL dung dich hiéu chudn tring (7.3) vao chai phat hoi lanh, néi chai nay voi
hé théng va bét ddu chuong trinh didu chinh théi gian. Tin hiéu tir dung dich hiéu chuln tring Ia
khdng dang k& so v&i tin hidu tir dung dich hiéu chuln tiéu chuln ¢6 ndng d6 thdp nhét. Didu chinh tin
hiéu clia phuong tién vé mirc tin hidu *khdng”. Lap lai phép do v&i mdi dung dich hiéu chun tiéu
chuén (7.3) it nhat hai I4n, va ghi lai tin hiéu. Néu hai gia tri ndm trong khoang chap nhan dugc, thi
tinh ham hiéu chudn. Can tuan thi huéng din cla nha san xut @& thu dugc gia tri phu hop véi tinh
nang cua hé thdng.

7.4.2 May quang phd huynh quang nguyén tir hoi lanh (CV-AFS)

L4p aat may quang phd huynh quang nguyén tir (5.3) va mé)} phat hoi lanh (5.4) theo hwdng dan cla
nha san xudt. Didu chinh ngan silic oxit, tdc dd dong khi va téc A6 dong clia dung dich thiée (I1) clorua.
Doi cho dén khi hé théng can biing. Hut m3u tring va bat dAu qui trinh do. Tin hiéu phai khéng d4ng ké.
Dat phuong tién v& diém "khdng”. Doc tin hiéu dbi véi m&i dung dich chudn téi thidu hai lan. Néu hai gia
tri ndrn trong khodng gidi han chip nhan dugc, thi tinh ham hiéu chuln. CAn tuan thi hwéng din cua
nha san xuét 48 thu duoc gia tri phi hop véi tinh nang cla hé théng.

7.5 Do phin miu thir

Déi véi hé théng didu chinh bing tay, chuyén 10 mL dung dich thir trdng (7.2) vao chai phét hoi lanh,
ndi chai nay véi hé théng va bét ddu chuong trinh didu khién theo thdi gian va ghi lai tin higu. LEp lai
phép do dbi voi méi dung dich thir (7.1) it nhat hai 1an, ghi tin higu va, néu hai gia tri ndm trong khodng
chép nhan, thi 14y trung binh cac gia trj.

D4i v&i he théng ty déng, do dung dich thir tring (7.2) va dung dich phin mAu thir (7.1) st dung cing
mot didu kién nhu trong 7.4.1 va 7.4.2, theo hurémg din clia nha san xuét v& hé théng duoe str dung.

Néu ndng do thily ngan trong dung dich thir virgt qua khodng hiéu chuln, thi phai pha loang dung dich
thir bang dung dich nuwéc cwdrng thly (4.4) 33 pha loang.

D6i voi mdi loai dét, bat budc phai xac dinh ndng db thiy ngan cia dung dich chit twong (ng it nhét
mét 14n theo phrrong phap thém chudn. Néu cac két qua phan tich theo phwong phép thém chuén va
phuong phap dudng cong hiéu chudn 13 nhu nhau, thi ¢6 thd 4p dung phwong phap dwéng cong hiéu

10
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chuln. Néu céc két qua phan tich khac nhau, thi c6 thé xudt hién can trd nén mau va phai s dung
phuong phap thém chudn déi vai tirng dung dich chiét dAt tuong (ng.

7.6 Dyng dwdng hidu chuidn

Dyng dwdng hiéu chudn cho cac ndng dd thiiy ngén cla cac dung dich hiéu chuén (7.3) trir sé doc dung
dich hiéu chudn trdng, theo gia trj hoanh @9, va céc gi4 trj tin hiéu twong (ng theo tung dd.

Khi st dyng may quang phd huynh quang nguyén tir, dwédng cong hiéu chudn phai tuyén tinh.

7.7 Tinh toan

Dya vao duéng hiéu chudn thu duoc, xac dinh ndng 9 clia nguyén té twong g véi tin hidu cua dung
dich thir (7.1) va cta dung dich thir trdng (7.2). Tinh ham Iwgng thiy ngan, w(Hg), ctia m3u, biéu thi
béng miligam trén kilogam chét khd str dung Cong thire (1):

(P:“po)_f_ V C

wHg)= 1000

(1

Trong @6

w(Hg) la khéi lveng cia thiy ngan trong mAu, tinh bing miligam trén kilogam chét kho:;

2 la ndng @6 thly ngan, tinh bing microgam trén lit, twong (ng véi tin hidu cla dung dich
thir (7.1),

Po la ndng a4 thiy ngan, tinh blng microgam trén Iit, twong tng véi tin hidu cla dung dich
tréng (7.2);

£ /=10 12 hé sé pha loadng clia dung dich thir (7.1). H& sé pha lodng phy thudc vao khodng
do clia thiét bj;

v & dung tich, tinh bang lit, cda dung tich cudi ciing lay dé phan tich (0,1 L theo ISO 11466);

n Ia khéi lvgng cia mau thir 04 xi¥ Iy so by theo TCVN 6647 (ISO 11464), tinh
b&ng kilogam,

c I3 hé s6 hiéu chinh déi véi m&u at khd, C = 100/wam; trong 36 wem 13 ham lugng chit kho
cla dét, tinh bdng phan tram (theo khéi lvgng) theo TCVN 5963 (ISO 11465).

7.8 Bidu thj két qua

Bao cdo két qua t6i ba chir sé cé nghla, phy thudc vao phdn khéi Ivgng x4c dinh dwoc va tinh dung cua
phuwong phap.

vioy  w(Hg) =0,45 ma/kg

w(Hg) = 12,5 mg/kg

11
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Néu bao cdo phong thi nghiém nhiéu hon ba chir sé c6 nghia, thi phai néu ly do nay trong béo céo.

8 D§ ding

So séanh lign phéng thi nghiém dugc td chire thang 5 ndm 2000. Chon hai tAng a4t mat bj 6 nhiém c6
ham lwgng cac nguyén té vét cao va thdp twong (rng. DI lidu thu dwgc dwgc néu trong Béng 1. D) tai
lap va ad |3p lai dwege tinh theo nguyén tic ctia TCVN 6910-2 (ISO 5725-2).

Bang 1 - D@ liéu 49 ding d8 xac djnh thiy ngin sir dung do phd hdp thy nguyén tir hoi-lanh

Miu | Ny | Ny | N | N |wHR) | sx | CH | s, L€ | R r

mg/kg | mglkg % mg/kg % mg/kg | mglkg
PAt1 | 11 0 33 0 043 | 01 | 2206 | 002 | 54 | 027 0,07
pAt2 | 11 0 32 1 | 1249 | 11 | 884 | 032 | 256 | 342 | 091

N,,  Sbphong thi nghi¢ém dwec chdp nhan
Ny, S6 phong thi nghiem bj loai

Sé két qua dwgce chdp nhan

N_.  5bkétqua bjleal

Sg D6 l&ch chuln tai 1ap
CVp  Hé sb bién adi cha a0 tai lap
s, B0 1ach chun 13p lai

CV,  Heé sb bién adiclia 4 13p lai
R Gidi han tai 1ap
r Gidi han 13p lai
w(Hg) Phén khéi legng trung binh clia thiy ngan tiz 11 phong thi nghiém véi ba 14n 13p lai.

9 Bao cao thir nghiém

B4o céo thir nghiém phai bao gdm théng tin sau:

a) Vién dan tidu chudn nay;

b) Nhan dang ¢y a0 miu;

¢) Vién din phurong phap da st dung;

d) Két qua cla phép xac dinh;

) Moi chi tiét khdng dugre qui dinh trong tiéu chudn nay hodc 14 tiry chon, ciing nhw moi yéu té c6 thé
anh hwéng dén két qua.
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TCVN 8882:2011

Thw muyc tai ligu tham khao

[1] TCVN 7151:2002 (ISO 648:1977), Dung cy thi nghiém bang thiy tinh — Pipet mét mic
[2]1 TCVN 7153:2002 (ISO 1042:1998), Dung cu thi nghiém béng thdy tinh - Binh djnh mic

[3] TCVN 6910-2 (ISO 5725-2:1994), B¢ chinh xéc (8 ding va d chum) cla phuong phép do va két

qud do - Phén 2: Phuong phép co ban xac dinh 06 18p lai va db tai lép cda phuong phép do tiéu
chuén.

[4] EN 13506:2001, Water quality — Determination of mercury by atomic fluorescence spectromelry
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