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SUMMARY

DETERMINATION OF CHROMIUM IN SEDIMENT BY ADSORPTIVE
STRIPPING VOLTAMMETRY

Square-wave adsorptive stripping voltammetry (SqW-AdSV) with bismuth film electrode (BiFE)
was applied to determine chromium (Cr) in Huong river and Cau Hai lagoon sediment samples in
Thua Thien Hue province. The method with two types of working electrodes (BiFE in situ va BiFE ex
situ) and three kinds of acid mixtures used for wet-oxidation sample digestion prior to analysis were
investigated for a certified reference material (fresh-water sediment material NCS DC87101 -GBW
07418). The SqQW-AdSV using BIFE ex situ with the sample digestion in the mixture of HCI, HNO; and
HF gained good repeatability and trueness. The procedure was successfully applied to determination
of Cr in the sediment samples collected from seven sites in Cau Hai lagoon (in February 2015) and
eleven sites in Huong river (in February 2014). The obtained results shown that chromium content in
the river sediment samples (0.01 — 4.5 ppm dry weight) lower than those in the lagoon sediment
samples (5.6 — 20.9 ppm dry weight) and both of the contents were lower than the requirement of
national technical regulation QCVN 43:2012/BTNMT set up for sediment quality.

1. MO PAU

Song Huong véi dign tich luu vuc 2.830 km?, chiém gan 3/5 dién tich tu nhién
ctia tinh Thira Thién Hué, chiéu dai 104 km, bat ngudn tir cic ddy nui phia Tay cua tinh
va d6 vao dam pha Tam Giang — Cau Hai, roi d6 ra bién qua ctra Thuan An [1]. Hé
thong dam pha Tam Giang - Cau Hai, 14 mot hé sinh thai nudc lg dién hinh 16n nhat
Pong Nam A, c¢6 dién tich 22.000 ha vé6i chiéu dai 68 km, chay doc bo bién va di qua
dia phan 5 huyén: Phong Dién, Quang Pién, Huong Tra, Phl Vang va Phii Loc cta tinh
Thira Thién Hué. Trong d6, ddm Cau Hai 13 16n nhat, chiém khoang 40% tong dién tich
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toan hé ¢im pha [1]. Do nhiing lo ling vé sy 6 nhidm cac kim loai doc trong méi truong
nuée song Huong va ving dam phd, nén trong nhiéu nim qua, d3 c6 mot sé nghién ciru
xéc dinh cac kim loai doc trong nudc va tram tich & khu vuc nay [2]. Song, cac nghién
ctu do chu yéu tap trung vao mot s6 kim loai doc nhu Cu, Pb, Cd, Zn, Ni... Cho dén nay,
hau nhu chua c6 cac s6 liéu vé ham lugng crom (Cr) trong tram tich song Huong va hé
dam pha Tam Giang — CAu Hai. Trong khi do6, nhiéu hoat dong tu nhién va nhan tao trong
khu vuc c6 thé phat thai Cr vao méi truong nude séng va dam phd. Cac hoat dong nhan
tao phat thai Cr trong khu vuc thuong 1 cac co s& ma dién, ché bién kim loai mau (cha
yéu la dong), dét nhuom, thudc da, khai thac khoang san, co s bao quan go... [3].

Trong mdi trudng crom thudng ton tai & mac vét dudi hai trang thai oxy hoa bén
nhiét dong 13 Cr(VI) va Cr(IIl). Tinh doc cua nd phu thudc nhiéu vao mac oxy hoa:
Cr(VI) la tac nhan giy ung thu qua duong tho, doc vai ngudi va cac dong vat cé vi
khac; Trong khi d¢6 Cr(IIl) & nong d6 vét lai cung cap khoang chat can thiét cho co thé
[4]. Nhitng nghién ciru lién quan dén dang ton tai ciia crom trong méi truong, sy chuyén
hoéa va tich liiy sinh hoc, doc tinh caa crom... duoc quan tdm nhiéu [5]. Véi cac Iy do
d6, viéc nghién ctru xac dinh ham lugng crom trong tram tich séng Huong va dam Cau
Hai (thudc hé dam pha Tam Giang — Cau Hai) 1a rat can thiét, nham déng gép tich cuc
vao cong tac quan Iy moi trudng ndi chung va kiém soat & nhiém kim loai doc noi riéng.

C6 nhiéu phuong phéap xac dinh nhay crom nhu: phuong phap quang phd hap thy
nguyén tir, quang pho phét xa plasma khdi phd, phuong phap kich hoat notron ...va cac
phuong phap phan tich dién hoa hién dai, dién hinh 14 phuong phap von-ampe hoa tan.

Trong nhitng ndm gan day, nhiéu nghién ctru da ap dung thanh céng phuong phap
von-ampe hoa tan hap phu (AdSV) dé xac dinh nhay lugng vét crom, st dung nhiéu
loai dién cuc lam viéc khac nhau nhu: dién cuc giot thuy ngan treo (HMDE, véi LOD
trong khoang 0,02 — 0,05 ppb) [6], dién cuc mang bismut (BiFE, vai LOD ~ 0,02 ppb)
[7, 8,9, 10], dién cuc mang bismut micro/nano (uNPs/BIFE, véi LOD ~ 0,12 ppt) [11],
dién cuc soi hdn hng bac (LOD khoang 74 — 114 ppt) [12].

Pé gop phan vao viéc phét trién phuong phap AdSV, chung t6i da c6 mot s6
nghién ciru xac dinh crom bang phuong phap AdSV dung dién cuc mang thay ngan
(MFE), dién cuc BiFE dugc ché tao theo 2 kiéu ex situ, in situ ...[13, 14]. Bai bao nay
gidi thiéu cac két qua nghién ciru xac dinh crom trong tram tich séng Huong va dam
Cau Hai bang phuong phap von-ampe hoa tan hap phu séng vuéng (SqW-AdSV) dung
dién cuc BIFE.

2. THUC NGHIEM
2.1. Thiét bj va dung cu

- Thiét bi phan tich dién hoéa 797 VA Computrace véi binh dién phan (80 mL) di
kém hé 3 dién cuc va 6ng dan, thoat khi cua hing Metrohm (Thuy Si). Pién cuc lam
viéc 1a dién cuc ran dia quay than thuy tinh tu ché tao c6 d =2,8 £ 0,1 mm, dién cuc so
sanh va dién cuc phu trg lan luot 1a Ag/AgCl/KCI bao hoa va Pt.
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- May do pH (Toledo, MP 120, Thuy Si); Can phan tich (Prescisa XB 220A, Thuy
S7); May cit nudc 2 1an Aquatron (Anh). Cac dung cu thuy tinh déu dugc ngdm trong
HCI1 2 M va lic trén may siéu 4m 2 1an, mdi 1an 45 phut (thay HCI 2M sau 1an lic dau)
va rira lai nhiéu 1an véi nudc cat 2 1an trude khi st dung.

2.2. Hoa chit

- DTPA (diethylene triamine pentaacetic acid) dugc dung lam tac nhan tao phtrc
v6i crom, dung dich 1am viéc DTPA 50 mM duoc pha tit DTPA (Merck) va diéu chinh
vé pH 6,0 bang NH3 25% (w/w).

- Dung dich géc Cr(VI1) 2,000.10" M duoc pha tir KoCr,0; (Merck); Cac dung
dich lam viéc Cr(VI) duoc chuan bi hang ngay tir dung dich géc.

- Céc dung dich Iam viéc Bi(IIl) dugc pha tir dung dich Bi(l1l) 1000 mg/L (loai
ding cho phan tich quang pho hap thu nguyén tir cua hang Merck).

- C4c hoa chét khac nhu NaNOs, NaCH3COO va CH3COOH (dé pha dung dich
dém), HCI, HNOs;, HF va H,0; (dé phan huy mau) va KBr déu la loai tinh khiét phan
tich cua hang Merck. Dung nudc cit 2 lan dé pha ché hoa chat.

2.3. Chuan bi miu

- Ldy va bdo quan mdu: Cac mau tram tich déu duoc 1ay & 16p mat (0 — 10 cm)
bang thiét bi chuyén dung va 1a mau to hop tir 3 diém tai mdi vi tri 1dy mau, gom: 07
mAu trdm tich ddm Cau Hai dugc 1ay vao thang 02/2015 va 11 méu tram tich song
Huong duogc iy vao thang 02/2014. Mau dugc dung trong tai nilon sach, dem vé phong
thi nghi¢ém, phoi kho ty nhién & nhi¢t do phong. Sau do, loai cac tap vat tho r6i thu nho
luong méu bang k¥ thuat chia 4 dé c6 20 g mau. Nghién min luong mau nay trén cbi ma
nao va ray qua ray 240 mesh (240 15/cm2), bao quan trong bao nilon sach. Pay 1a mau
dau dé phan tich crom (Cr). Vi tri 1y mau va théng tin vé cac miu tram tich duoc néu &
hinh 1, hinh 2 va bang 4

- Phdn hily mdu: Phan huy miu theo k¥ thuat oxi hoa uét trong 3 hdn hop axit
khac nhau dé lya chon hdn hop tét nhat. Can chinh xac 0,2500 g mau dau, phan huy
trong bom Teflon (dung tich 50 mL) trong ti sdy & 110°C trong 12 gio véi 3 hdn hop
axit khac nhau:

Hon hop 1 (HH1): 10 mL HNO;3 33 % + 3 mL H,0, 30 % [20];

Hoén hop 2 (HH2): 3 mL HCI 37 % + 1 mL HNO; 65 % [19];

Hén hop 3 (HH3): 3mL HCI 37 % + 1 mL HNO3 65 % + 1 mL HF 40 % [20].

L?iy bom Teflon ra, dé nguoi dén nhiét do phong, chuyén toan bd dung dich mau
trong bom vao coc Teflon; Trang rira bom bang nudc cat; Co dung dich mau trong cdc
Teflon dén kho & nhiét do 95°C trén bép cach thay. Thém 5 mL HNO;z 2 M vao cbe
Teflon dé hoa tan can kho; Loc qua mang loc soi thuy tinh 0,45 um, rira bang nude cét,
gOp nude rira va dinh mic dén 50 mL bang nudc cat. Pay 1a dung dich mau dung cho
phan tich biang phuong phap SqW-AdSV (trong dung dich, crom & dang Cr(VI) [20]).
Mau tring (0,25 mL nudc cit) duge phan huy twong ty nhu d6i véi mau thuc té.
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2.4. Pién cue 1am viéc, tién trinh ghi dwong von-ampe hoa tan va dinh lwong crom
Chudn bi dién cuc lam viéc BiFE ex situ: Dién cuc mang bismut trén bé mit dia
ran than thuy tinh (GC) dugc tao ra theo kiéu ex situ (BiFE ex situ) nhu sau: Nhing
dién cuc GC vao binh dién phan chira dung dich dém axetat 0,1 M, Bi(III) 500 ppb, KBr
4,2.10° M; Cho dién cuc quay vdi tée do 2000 vong/phut va tién hanh dién phéan & -
1200 mV trong 120 s. Sau d6 lay dién cuc ra va tia rira can than bang nudc ct 2 lan.
Ghi dwong von-ampe hoa tan va dinh lwong Cr(VI) véi BiFE ex situ: Lip BiFE ex
situ vao binh dién phan, chira dién cyuc so sanh, dién cuc phu trg va dung dich phan tich
(dém axetat 0,4 M, NaNO3 0,4 M, DTPA 0,4.10° M va Cr(V1)). Cho dién cuc quay véi
tbc do khong doi va dién phan dé tap trung chat 1én bé mit dién cuc ¢ thé dién phan lam
giau (Egep) -800 MV trong khoang thoi gian xac dinh (thoi gian di¢n phan lam giau tgep).
Trong giai doan nay, Cr(VI) bi khir v& Cr(III), Cr(III) méi sinh tao phirc voi DTPA c6
mit trong 16p dung dich sat bé mat dién cuc, phtc Cr(III) -DTPA duoc hip phu 1én bé
mit cuc [16, 17]. Két thic giai doan ndy, ngimg quay dién cuc 30 s — 60 s (thoi gian can
bang tequal)- Tiép theo, quét thé catot tir - 800 mV dén -1450 mV, dong thoi ghi duong
von-ampe hoa tan theo k¥ thuat von-ampe séng vudng (SqW) véi cac thong s6 ki thuat
thich hop. Trong giai doan nay, Cr(III) trong phirc Cr(111)-DTPA bi khir vé Cr(II) v tao
thanh phtrc Cr(II) -DTPA lam phat sinh dong dinh hoa tan cta crom (Ip) [15, 16, 17].
Néu khong c6 mat ion NO3™ trong dung dich, I, s€ rat nho, nhung khi c6 mat NO3’, no
s& oxy hoa Cr(I)-DTPA 1én Cr(111)-DTPA, Cr(I11)-DTPA lai bi khir vé Cr(I)-DTPA,
chu trinh duoc lap di 1ap lai nhu thé di lam cho Ip tang 1én [15, 16, 17, 18]. Noi cach
khac, ion NO3™ ¢ day dong vai tro nhu mot chét xuc tac [15, 16, 17, 18]. Ip thu duoc ti
1¢ thuan voi ndéng d6 ctia Cr(VI) trong dung dich. Pinh luong Cr(VI) theo phuwong
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phéap thém chudn véi 3 — 4 1an thém. Sau mdi phép do, lam sach dién cuc ¢ thé - 200
mV trong 60 s.

Ghi dwong von-ampe hoa tan va dinh luong Cr(VI) voi BiFE in situ: BIFE in situ
duoc tao thanh ngay trong qua trinh dién phan lam gidu chat phan tich theo cach nhu
sau: Nhung dién cuc GC vao binh dién phan chira dién cuc so sanh, dién cuc phu trg va
dung dich phan tich (dém acetat 0,4 M, NaNO3 0,4 M, DTPA 0,4.10° M, Bi(111) 600
ppb, KBr 5,0.10° M va Cr(VI)); quay dién cuc GC v6i tc do khong ddi va dién phan &
-800 mV trong thoi gian xac dinh. Trong qua trinh do, Bi(Ill) bi khu thanh Bi kim loai
bam trén bé mit GC, tao thanh BiFE in situ, déng thoi Cr(VI) bi khir vé& Cr(III). Cac qua
trinh dién ra sau d6 twong ty nhu khi dung BiFE ex situ da néu trén. Sau moi phép do,
lam sach dién cuc ¢ 300 mV trong 100 s dé hoa tan Bi kim loai va lugng vét cac kim
loai khéc c6 thé ¢ trén bé mit dién cuc. Dinh luong Cr(VI) theo phuong phap thém
chuan véi 3 — 4 lan thém.

Trong tat ca thi nghiém v&i ndng d6 Cr(VI) ¢ ppb, luén bo di két qua cua 3 phép
do du tién, vi n6 thuong khong 6n dinh. Gia trj I, va thé dinh (Ep) dugc 14y trung binh
tir 3 1an do lap lai.

Sau mot loat phép do, dién cuc dia than thay tinh dugc lam sach béng cach danh
bong bé mit véi bot Al,Oz min chuyén dung (kich thude hat 0,6 pm), sau d6 rira bang
nudc cat, rdi bang NaOH 1 M dé loai bo hét cac hat Al,O3 trén bé mat glassy cacbon,
roi nhung dién cuc vao dung dich HCI 1M va sau cung rira lai bang nude cat nhiéu lan
va lam kho dién cuc bang gidy loc mém.

- Tinh toan ham luong crom trong mau (Cc;) (tinh theo khéi lugng kho) theo cong
thirc:

Cer (ppm) = k.[Cr(VD)].V3.V41/(1000.V2.a). Trong o6, [Cr(VD)] 1a ndng d6 Cr(VI)
trong binh dién phan da trir di mau tring (ppb), duoc xac dinh theo phuong phép thém
chuan. MAu tring c6 [Cr(VI)]= 0,08 ppb; Vi: Thé tich dung dich mau trong binh dinh
mutrc (mL), V: Thé tich dung dich mau lay ra dé phan tich (mL); V3: Thé tich dung dich
trong binh dién phan (= 10 mL); a: Khéi luong mau (g); k: Hé sé kho kiét va k =
100/(100 — A) v6i A(%) 1a d6 4m ciia mau.

3. KET QUA VA THAO LUAN

Tir cac két qua nghién ctru trude day, di xac dinh duoc cac diéu kién thi nghiém
thich hop xac dinh Cr(VI) bang phuong phap SqW-AdSV dung dién cyc BiFE ex situ
(viét tit 1a SqW-AdSV/BIFE ex situ) hodc BiFE in situ (viét tit 1a SqW-AdSV/BIFE in
situ) nhu néu ¢ bang 1.
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Bing 1. Cac diéu kién thi nghiém thich hop dbi véi phwong phap SqW-AdSV
dung dién cuc BiFE ex situ hoac BIFE in situ xac dinh Cr(VI) [13, 14]

SqWw-
STT Théng s (don vi do) Kihicu | AdSV/BiFEex | SqW-AdSV/
sity BIiFE in situ
1 | Nong do DTPA (mM) [DTPA] 0,40 0,40
5 I(\I'\;I);lg do dém Axetat (pH=6) [AX] 0,40 0,40
3 | Nong d6 NaNO; (M) [NaNO;] 0,40 0,40
4 | Nong do KBr (mM) [KBr] 0,004 0,005
5 | Nong d6 Bi (IIT) (ppb) [Bi(111)] 500 600
6 | Thé lam sach (mV) Eciean - 200 300
7 | Thoi gian 1am sach (s) telean 60 100
Toc dd quay dién cuc
8 (vong/pht) ® 2000 2000
9 | Thé dién phan lam giau (mV) Edep -800 -800
10 | Thoi gian dién phéan lam giau (s) tyep 250 200
11 | Thoi gian nghi/cén bang (s) tequal 50 50
12 | Khoang quét thé (mV) Erange -800 + -1450 -800 + -1450
Céc thong sb k¥ thuat SqW
* Bién d9 song vudng (mV) AE 30 30
13 | +Budc thé (mV) Ustep 6 6
* Téc d6 quét thé (mV/s) v 210 210
* Tan s6 (Hz) f 35 35

3.1. Panh gia d¢ tin cay ciia phwong phap SqW-AdSV

- D¢ lap lai:

Két qua ghi lap lai 7 duong von-ampe hoa tan (n = 7) theo phuong phép SqW-
AdSV/BIFE ex situ va SQW-AdSV/ BIFE in situ trong cing mot dung dich nghién ctru
cho thay: Péi véi dién cuc BiFE ex situ, Ip dat dugc do lap lai tot véi RSD = 0,9 % (n =
7), thé dinh hoa tan cua crom (Ep) thay doi khong dang ké va Ep= - 1067 mV; Déi v6i
dién cyc BIFE in situ, I, cling dat dugc d6 lap lai t6t v6i RSD < 3 % (n = 7) va E, = -
1047 mV, duong hon khoang 20 mV so véi khi dung dién cuc BiFE ex situ.

- Khodng tuyén tinh:

+ Dai voi phuong phap SqW-AdSV/BIFE ex situ: Giira I, va nong do Cr(VI)
([Cr(VD]) c6 tuong quan tuyén tinh tét trong khoang [Cr(VI)] = 0,2 - 1,8 ppb v4i R
=0,996.

+ Dbi voi phuong phap SqW-AdSV/BIFE in situ: Giita I, va [Cr(VI)] c6 tuong
quan tuyén tinh tét trong khoang [Cr(VI)] = 0,2 - 2,0 ppb véi hé s6 twong quan R =
0,997.

- D¢ nhay, gioi han phadt hién (LOD) va gidi han dinh luong (LOQ):

+ Phuong phap SqW-AdSV/BIFE in situ dat dugc d§ nhay 54,3 uA/ppb, cao hon
khoang 2,5 1an so v&i phuong phap SqW- AdSV/BIFE ex situ (21,5 pnA/ppb).
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+ Déi v6i ca 2 phuong phap SqW-AISV/BIFE in situ (khi Egep = -800 MV, tyep =
200 s) va SQW- AdSV/BIFE ex situ (khi Egep = -800 mV, tgep =250 s), LOD dat dugc la
0,2 ppb va LOQ =0,6 - 0,8 ppb.

Vi cac két qua trén, c6 thé str dung ca 2 kiéu dién cuc BiFE in situ va BiFE ex
situ cho phuong phap

SqW — AdSV xac dinh Cr(VI) trong cic mau thuc té.
3.2. Lwa chon hén hgp axit phan hiily mau

Dé lya chon hdn hop axit phan hity mau thich hop, tién hanh phan huy méau vat
lidu so sanh duoc cap ching chi (CRM) NCS DC87101 (GBW 07418) (miu traim tich
nude ngot cia Trung tim Phan tich Qudc gia Trung Qudc, c6 ham lugng crom + bién
gidi tin cdy 95% dugc thong bao 1a 93 + 5 ppm) trong 3 hdn hop axit khac nhau: HHI,
HH2 va HH3 nhu & muc 2.3. Sau d6 x4c dinh crom (Cr) trong mau CRM d6 (lap lai 3
lan, n = 3) bang phwong phap SqQW-AdSV/BIFE ex situ va SQW-AdSV/ BIFE in situ voi
cac diéu kién thi nghiém thich hop nhu ¢ bang 1.

Két qua & bang 2 cho thay:

— Ve do lap lai: Nguoi ta cho r.':fmg, khi phan tich trong ndi by mdt phong thi
nghiém, néu dat dugc RSD < ' RSDy (RSDy dugc tinh theo phuong trinh Horwitz
RSDy = 24799199 y6i C duoc biéu dién bang phan sb), thi phuong phap dat duoc d6 lap
lai tdt [23]. Nhu vay, véi C = 93 ppm, néu RSD < 4%, thi phuong phép dat dugc do lap
lai t&t (v6i C = 93 ppm, RSDy = 8%). Tir bang 2 cho thay:

+ Phuong phap SqW-AdSV/BIFE ex situ v6i hdn hop axit phan huy mau HH2 va
HH3 dat duoc do6 1ap lai tot voi RSD < 4% (n=3);

+ Phuong phap SqW-AdSV/BIFE in situ: Véi ca 3 hon hop axit phan hiy mau
HHI1, HH2 va HH3, phuong phap c6 d6 1ap lai kém vo1 RSD =7 — 14%.

— Vé dé ding:

Phuong phéap phén tich dat duge d6 dung tot khi két qua trung binh thu dwgc nam
trong khoang tin cay 95% cua gia tri duoc thong bao trong ching chi di kém mau CRM,
tirc 1a nam trong khoang 88 — 98 ppm. Két qua & bang 2 cho thay:

+ Phuong phap SqQW-AdSV/BIFE ex situ v6i hon hop axit phan huy mau HH2 c6
d6 ding kém, nhung v6i hdn hop HH1 va HH3, phuong phap c6 do dang tot. Ciing ¢o
thé khang dinh diéu nay khi st dung t — test: Gia tri t tinh d6i véi HHI1 va HH3 tuong
tng 1a 0,99 va 2,60, nho hon gid tri t = 0,05: f=n - 1=2 = 4,3; N6i cach khéac, ham lugng
Cr thu duoc khi dung phuong phap véi hon hop axit phan hity mau HH1, HH3 va ham
lwong Cr trong mau CRM 1a nhu nhau v&i mirc ¥ nghia théng ké P > 0,05.

+ Pbi voi phuong phap SqW-AdSV/BIFE in situ, v6i ca 3 hdn hop axit phan hiy
mau HH1, HH2 va HH3, phuong phép c6 d6 diung kém do ham luong Cr x4c dinh dugc
nam ngoai khoang tin cay 95% ctua miu CRM.
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Bdng 2. Két qua phan tich crom trong mdu CRM bang phiwrong phdp SqQW-AdSV/BIiFE
ex situ va SqW-AdSV/BIFE in situ véi cac hdn hep axit phan hiy mau khac nhau

HH1 HH2 HH3

Két qua BiFEex | BIFEin BiFEex | BiFEin | BiFEex | BIiFE in

situ situ situ situ situ situ

Thi nghiém 1 82 69 82 77 96 61,3

Ccr | Thinghiém 2 92 79 76 81 94 74,7

(ppm) | Thi nghi¢ém 3 94 79 76 69 98 81,3
TB+S(h=3) | 89+6 76 +5 78+4 76 + 6 96 +2 72+ 10

RSD (%),n=3 7 7 4 8 2 14

Ham lugng Cr trong 93+5
mau CRM (ppm) (Khoang tin cay 95% = 88 - 98 ppm)

®) Thé tich dung dich mdu ldy ra d@é phan tich (V) khi diing dién cuc BiFE ex situ
va BiFE in situ twong ung
14 10 uL va 15 wL; TBva S la trung binh sé hoc va dé léch chudn. Piéu kién thi
nghiém (PKTN): nhu o bang 1.
So sanh 03 hdn hop axit phan hay mau va 02 kiéu dién cuc lam viéc (BiFE ex
situ va BIFE in situ), co thé cho riang, phuong phap SqW — AdSV/ BiFE ex situ véi hon
hop axit phan huy mau HH3 cho két qua t6t hon ca: Do lap lai tot nhat véi RSD = 2%
(n=3) va d6 dung t6t nhat. S& di phuong phap SqW — AdSV/BIFE in situ co d6 lap lai
va do ding kém, theo chung toi, c¢6 thé 1a do trong qua trinh dién phan lam giau & -800

mV, mang Bi kim loai dugc tao thanh dé)ng thoi voi cac kim loai ¢6 san trong dung dich
phan tich (chang han, Zn, Cd, Cu, Pb...) va do vdy, bé mat dién cuc BiFE in situ bi
nhiém ban va khong 1ap lai trong cac phép do lién tiép, din dén lam giam higu qua qua

trinh lam giau va lam giam d¢ 1ap lai cta phép do. Phuong phap SqW — AdSV/BIFE ex

situ voi phan hity mau bang k¥ thuat oxy hoa uét ding hdn hop axit HH3 duoc chon dé

phan tich cac mau thyc té.
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Hinh 3. Cac dwong von-ampe hoa tan SQW- AdSV ciia crom khi dung dién cuc lam viéc
BiFE ex situ.(A). Vi hon hop axit phdn hiiy mau HHI, (B). Vi hon hop HH2 va (C). Vi
hon hop HH3; a, b, ¢, d. 4 lan thém, méi lan thém 0,2 ppb Cr(VI). PKTN: nhw & bang 1.
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3.3. Ap dung thuc té
3.3.1. Kiém sodt chit liwong phwong phdp phén tich

Mic du phuong phap SqW — AdSV/BIFE ex situ véi hon hop axit phan hily mau
HH3 dat duoc d6 lap lai va d6 dang t6t nhu da dé cap o trén, song dé khing dinh thém
vé do tin cdy cua phuong phap phan tich khi 4p dung vao thuc té, & day tién hanh danh
gia do lap lai va do ding ctua phuong phap khi phéan tich mau thyc té. Mau thyc té phan
tich duoc chon ngiu nhién 13 mau trAm tich CHs, Két qua & bang 3 cho thdy, phuong
phap dat dugc do lap lai tot véi RSD = 4 % (n = 3) (do RSD d6 nhé hon ' RSDy =
11,4/2 = 5,7 % vé6i ham lugng Cr trong mau 13 9,7 ppm). Mit khac, theo AOAC (Hiép
hoi cac nha héa hoc phan tich cua M¥) khi phan tich nhitng ham lugng ¢& 1 — 10 ppm,
néu dat dugc Rev = 80 -110% thi d6 dung ctia phuwong phap 1a chdp nhan duoc [21].
Nhu vay, phuong phap dat dugc d dung tot v6i Rev = 108%.

Bang 3. D¢ lap lai va do dung cua phuwong phap SqW — AASV/ BIFE ex situ vdi
hon hop phén ity mau HH3 khi phdn tich mau thuc té ®)

e [N CCr TB i S 0, —
Thi nghiém (ppm) (ppm) RSD (%, n=3)
1 10,1
Do lap lai 2 9,3 9,7+04 4
3 9,8
Ham luong Cr | Ham luong Cr | Ham luong Cr trong Rev (%)
trong mau thém chudn | mau da thém chuan
D¢ ding (ppm) (ppm) (ppm)
Xl XO X2
9,72 10,00 20,50 108

®) Thé tich dung dich mau ldy ra dé phan tich (V,) 1a 50 pL; TB va S la trung binh so
hoc va dg léch chudn véi n = 3. Bé thu hoi (Rev) = (X2-X1).100/Xo . PKTN: nhur ¢ bang 1.
3.3.2. Ham Iwong crom (Cr) trong tram tich

Két qua phan tich ham lwong Cr trong tram tich dam Cau Hai va trAm tich song

Huong ¢ bang 4.
Bdang 4. Ham lwong Cr trong c&c mau tram tich dam Cau Hai va séng Hwong )
Tram tich ddm Cau Hai Tram tich Song Huong
STT [Kyhiéu | TB+e (ppmkhdilugng | STT [Kyhiéu [TB=+e (ppm khdi
mau kho) mau lugng kho)
1 CH; 209+0,4 1 SH; 0,1 =0,01
2 CH; 56+2,0 2 SH, 0,01 = 0,02
3 CH; 9,7+0,9 3 SH;3 25701
4 CH, 12,2+5,0 4 SH, 2102
5 CHs 12,6+0,8 5 SHs 1,101
6 CHg 134+6,1 6 SHe 3901
7 CH;, 10,8+1,9 7 SH; 08=0,1
8 SHs 32202
9 SHq 35202
10 SHio 45205
11 SHy; 0,74 = 0,03
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®) CHy: Nam gan cira Tw Hién; CHo: ldy ngdu nhién; CHs: Nam & trung tdm dam pha;
CHy: Nam giita cira séng Pai Giang va ciea song Trudi, va nam trong dam phd; CHs:
Tiép gidp giita dam Thiy Ti va dam Cau Hai; CHe: Ldy ngau nhién; CHy: Ldy ngdu
nhién. (Cac mau tram tich dam Cau Hai dwoc ldy vao 2/2015); SHy: Phia thwong heu
dap Thao Long; SHj, SHs: Thuwong va ha luu khu vuc thi tran Bao Vinh; SHy, SHs: Hai
doan song bao boc Con Hén; SH, SH7: Thwong va luu con Gia Vién; SHg, SHe: Thuong
va ha luu tram bom cdb nudc Van Nién;, SHip: Nhanh song Hitu Trach; SHy;: Nhanh
song Ta Trach. (Cac mau tram tich séng Huwong dwoc ldy vao 2/2014); & Bién gidi tin
cdy o muc y nghia P= 0,95. PKTN: nhu ¢ bang 1.

Cac két qua ¢ bang 5 vé ap dung phwong phéap phén tich phuong sai 1 yéu td
(one-way ANOVA) cho céc s6 lidu vé ham luong Cr trong cac mau tram tich néu &
bang 4 cho thay:

- Ham luong Cr giita cac vi tri 1dy mAu ¢ dam Cau Hai 1a khac nhau véi muc ¥
nghia théng ké (p) < 0,05 (Ftinn = 37,46 > F(p = 0,05; 6, 14) = 2,85); So sanh d¢ léch gitra 2
ham Iugng Cr trung binh & bang 4 (sau khi sap xép cac gia tri ham lugng Cr trung binh
tang dan) v6i do léch nho nhat c6 y nghia thong ké (Least Significant Deviation/LSD) =
2,3 ppm, théy réng, ham luong Cr trong céc mau CH,, CHs, CHg, CH5 13 nhu nhau S)
v6i p > 0,05 vé6i trung binh chung 1a 12,3 ppm; Nhung ham luong Cr trong cdc mau
CHj, CH,, CH3 va cac mau d6 (CH4 — CHp) lai khac nhau (#) voi p < 0,05;

- Ham lugng Cr giita cac vi tri iy mau ¢ séong Huong ciing khac nhau véi p <
0,05 (Finh = 202,20 > Fp = 0,05; 10, 22) = 2,29); theo cach tuong tu trén, so sanh d9 léch
gita 2 ham luong Cr trung binh ¢ bang 4 véi LSD = 0,33 ppm, thiy rang, ham lugng Cr
trong cac mau SH; = SH,; SHs = SH; = SHy;; SHs = SHg (voi p > 0,05); Ham luong Cr
trong cac mau SH3 # SH, # SHs # SHg # SHs # SHyo va khac v6i ham lugng Cr trong
cdc mau trén véi p < 0,05.

Bang 5. Két qua danh gia Anova 1 yéu té cho céc so liéu vé ham lirong
Cr trong c&c mau tram tich

Nguon phuong sai Tong binh Bac tu | Phuong sai Giatri F
phuong (SS) | do (f) (MS)

Tram | Gitra cac vi tri lay | 391,1 6 65,2 Finn = 37,46
tich mau Fo = 005: 6, 14) =
Cau | Saisd thi nghiém | 24,4 14 1,7 2,85
Hai Tong cong 415,5 20
Tram | Gitra cac vi tri lay | 75,6 10 7,6 Finn = 202,20
tich mau F = 00s; 10, 22) =
Song | Sai s6 thi nghiém | 0,8 22 0,04 2,29
Huong | Tong cong 76,4
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V6i cac két qua trén, c6 thé cho rang, ham luong Cr trong trim tich séng Huong
dao dong trong khoang 0,01 — 4,5 ppm va c6 xu thé giam dan tir thuong ngudn (SHao
trén nhanh Htru Trach va SHg, SHg & khu vuc tram bom cép nudc Van Nién) dén ha
ngudn (SH; & ha luu thi trin Bao Vinh va SH; & gan dap Thao Long). So v&i ham lugng
Cr trong tram tich song Huong, ham lugng Cr trong trim tich dam Cau Hai cao hon
nhiéu, dao dong trong khoang 5,6 — 20,9 ppm. S& di nhu vay co thé 1a do ¢ddm Cau Hai
13 noi nhan vét chét tir cac dong chay trong luu vuc cac song & luc dia d6 vao (nhu song
Trudi, song Pai Giang...) va tir pha Tam Giang, ddm Thay Ta d6 vao, nén nhiéu vat
chit, trong d6 c¢6 Cr da ling dong hay tich tu dang ké ¢ ving nay. No6i chung, ham
luong Cr trong cac miu trim tich khao sat déu thdp hon so véi quy dinh trong Quy
chuan k¥ thuat quc gia QCVN 43: 2012/BTNMT vé chét luong trim tich (quy dinh
ham luong Cr <90 ppm) [22].

4. KET LUAN

Phuong phap SqW — AdSV dung dién cuc BiFE ex situ phan hiy miu bing k¥
thuat oxy héa uét ding hdn hop axit HCl, HNO3 va HF c6 thé 4p dung dé phan tich tin
cay Cr trong cdc mau trim tich nudc ngot va nuée lg. Ham lwong Cr trong trim tich
dam Cau Hai cao hon dang ké so véi tram tich song Huong, nhung van thip hon nhiéu
so v6i quy dinh hién hanh ctia qubc gia vé chét lugng tram tich.
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