msssssmmmm  Khoa hoc Tu nhién | Héa hoc; Khoa hoc Ky thuat va Céng nghé | Ky thuat héa hoc; Ky thuat méi trudng DOI: 10.31276/VIST.66(10DB-HH).50-55

So sanh hiéu qua chiét dioxin/furan bang phirong phap chiét gla toe dung méi
va phirong phap chiét Soxhlet trong méu dat va trim tich

Nguyén Xuan Hung"2, Vii Dirc Nam?', Bui Quang Minh?, Nguyén Quang Trung?, Nguyén Anh Tuén*

'Hoc vién Khoa hoc va Cong nghé, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Qlt(jc Viét, phuong Nghia D6, qudn Cau Giéy, Ha Noi, Viét Nam
Trung tdm Nghién ciru va Phat trién Cong nghé cao, Vién Han lam Khoa hoc va Cong nghé Viét Nam, 18 Hoang Quéc Viét, phuwong Nghia D6, quén Cau Gidy, Ha Noi, Viét Nam
3Vién Khoa hoc Méi truong va Sirc khée Cong dong, 18 Hoang Quéc Viét, phuong Nghia D6, qudn Cau Gidy, Ha Noi, Viét Nam
‘Trung tam Phat trién Nang hee Cong dong Nhan van, 199 Trung Kinh, phirong Yén Hoa, qudn Cau Gidy, Ha Ngi, Viét Nam

Ngay nhan bai 28/8/2024; ngay chuyén phan bién 29/8/2024; ngay nhan phan bién 5/9/2024; ngay chép nhan dang 15/9/2024
Tom tit:

Muc dich cia nghlen ctru nay l1a so sanh hiéu qua chiét dioxin/furan trong miu dét va trﬁm tich cua phuong phap
chiét Soxhlet va chiét gia toc dung méi. Két qua phan tich mau dat da dugc chirng nhan nong do cho thay, hiéu qua
chiét cuia hai phuwong phap chiét 1a tuong dwong nhau, véi d 1éch niam trong khodang do nha sian xuét dua ra. bo
l1éch vé két qua tir -14,5 den 11,7% khi chiét miu dit chuin (CRM) bang hai phuong phap néu trén. Két qua phan
tich trong mau dit va mau trim tich bang hai phwong phap chiét gia toc dung moi va Soxhlet cho do léch ve két
qua lin lugt tir -6,3 dén 13,6% va tir -15,8 dén 18,6%. Miu dét thir nghiém lién phong chiét bang phuwong phap gia
toc dung méi cho két qua Z-score tir -2 dén 2 v6i 16/17 d(‘)ng loai doc, ngoai trir octa chloro dibenzo furan (OCDF)
trong khoang tir 2 den 3, miu trim tich 17/17 dong loai dgc co két qua Z-score trong khoiang -2 dén 2. Phwong phap
Soxhlet va chiét gia toc dung moi déu cho hiéu qua tach chiét twong dwong, tuy nhién phwong phap chiét gia tdc sir
dung it dung moi, tiét kiém dién ning va thoi gian hon.

Tir khéa: chiét gia tdc dung médi, chiét Soxhlet, dioxin/furan, miu dit va trim tich.
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Abstract:

The purpose of this study is to compare the efficiency of extracting dioxins/furans from soil and sediment samples using
two methods: Soxhlet extraction and accelerated solvent extraction (ASE). Analysis of certified soil samples showed
that both extraction methods provided comparable performance, with deviations falling within the manufacturer’s
acceptable range. The deviation in results when extracting certified reference material (CRM) soil samples with the
two methods ranged between -14.5% and 11.7%. Further analysis of soil and sediment samples yielded deviations
as follows: soil samples: -6.3% to 13.6%, sediment samples: -15.8% to 18.6%. In inter-laboratory tests, the ASE
method yielded concentrations with Z-score between -2 to 2 for 16 out of 17 toxic congeners, with the exception of
octa chloro dibenzo furan (OCDF), which fell within the range of 2 to 3. For sediment samples, all 17 congeners had
Z-score within the range of -2 to 2. Both Soxhlet and ASE demonstrated equivalent extraction efficiency. However,
ASE offers advantages by requiring less solvent, energy, and time compared to Soxhlet extraction.
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1. Dt van de

Dioxin/furan 1 nhém hoa chat hitu co doc hai bac nhat
khong c6 trong tu nhién ma chi dugc hinh thanh tir qua trinh
dbt chay khong hoan toan cua mot s6 hoat dong nhu luyén
kim, tai ché, ngoai ra cac hoat dong san xuét gidy, san xudt
thudc trir sdu ciing tao ra dioxin/furan [1-6]. Cac quy dinh
gidi han vé ham lugng vo cung thip nén cac phuong phap
phan tich dioxin/furan luén gy ra nhiéu khé khin di voi
cac nha nghién ciru vé phan tich hoa hoc, phuong phap phan
tich doi hoi quy trinh xir Iy mau phtrc tap va thiét bi phan tich
phai c6 d6 nhay, d6 chinh xac cao. DPdi voi mau dit va tram
tich, phd bién nhét 1a cac nghién ctru dua trén phuong phap
cua Co quan Bao vé Méi truong Hoa Ky (US EPA)1613B
[6]. Phuong phép nay ap dung chiét bang Soxhlet va phan
tich trén thiét bi sac ky khi ghép ndi khdi phd phén gidi cao
(HRGC/HRMS) dé phan tich 17 ddng loai doc trong tong
56 210 ddng loai cuia dioxin/furan véi quy trinh tén kém hoa
chit va ton nhiéu thoi [7, 8]. Tai Viét Nam, xtr Iy mau bang
Soxhlet theo phuong phap US EPA 1613B khong chi duoc
ap dung t6t d6i voi cac mau méi trudng ma con c6 thé ap
dung duoc véi nhiéu loai nén mau sinh hoc [2, 3, 9-11]. Do
vay, mot phuong phap chiét hién dai nham khic phuc nhuoc
diém trén ma van dam bao cho két qua tin ciy 1a phuong
phap chiét gia tbc dung méi [12, 13].

Phuong phap chiét gia tbc dung méi (ASE) 1a phuong
phap chiét hién dai. Chat phan tich dugc tich khéi miu
trong diéu kién nhiét d6 cao (50-200°C) va ap sudt 16n (500-
3000 psi) [14]. Trong qué trinh chiét, chat phan tich dugc
tach khoi mau boi dung moi chiét trong trang thai long &
nhiét d6 va ap suét cao [15]. So véi phuong phap chiét
Soxhlet thi phuwong phap chiét gia tdc dung méi tiéu thy it
dung méi hon, thoi gian chiét nhanh hon trong khi hidu qua
chiét tach chat hitu co ra khoi mau twong duong voi phuong
phap chiét Soxhlet [16, 17]. Mot s6 nghién ctru trude day da
sir dung phuong phap chiét gia téc dung moi ASE dé phéan
tich cac chét 6 nhiém hiru co nhu PAHs, PCBs, thudc trir sdu
[18-20]. Bén canh d6, ky thuat chiét gia tc dung moi ciing
da dugc su dung dé chiét PCDD/Fs trong mau bui, mau thyuc
pham hiéu qua chiét mau twong dwong voi phuong phap
chiét Soxhlet [21, 22]. Nhu vay, phuong phap chiét gia tc
dung méi 1a c6 thé ap dung dé phan tich cac chat 6 nhidém
hitu co doc hai nhu dioxin trong cac mau mdi truong.

Muc dich ciia nghién ctru nay 1a so sanh hiéu qua chiét
dioxin/furan trong cic mau dit va trdm tich bang phuong
phap chiét gia tc dung moi va phuong phép chiét Soxhlet.
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2. Phuony phap nghién ciiu
2.1. Vit tw, héa chit va chit chuin

Céc chit chuan dioxin duoc mua tir Cong ty Cambridge
Isotope Laboratories, Inc., (Hoa Ky), bao gém cic dung
dich chuan: céc dung dich chuén dung duong chuén EDF
9999, dung dich kiém tra duong chuén, dung dich chuin
lam sach EDF 6999, dung dich chuan dong vi d4nh ddu EDF
8999, dung dich chuan xac dinh hiéu suét thu hdi EDF 5999.
Cac dung moi Acetone, Hexane, Toluene, Nonane, d§ tinh
khiét 99% va cac cot 1am sach silica da 16p va cot than hoat
tinh ding cho phén tich déu mua tir cong ty Merck (Pic).
Mau dit chuan (CRM) mua tir Cong ty Cambridge Isotope
Laboratories, Inc., (Hoa Ky) va miu dat va mau trim tich
trong chuong trinh thu nghiém lién phong thi nghiém PT
InterCIN 2022.

2.2. Dung cu, thiét bi nghién ciru

Thiét bi sic ky khi khdi phd phan giai cao (HRGC/
HRMS) model DFS, san xuét boi hang Thermo (Hoa Ky);
thiét bi chiét gia toc dung moi model ASE 350, san xudt boi
hang Thermo (Hoa Ky); thiét bi chiét Soxhlet 6 vi tri model
R106S, san xuét boi hiang Behr (Dtc); can phan tich tir hing
Ohaus (Hoa Ky) v&i kha ning can chinh xac dén 0,0001 g;
thiét bi co quay chan khong Buchi R-300 (Hoa Ky); may
rung Votex VX-200 (Hoa Ky).

2.3. Ld'y mau

Mau dét va trAm tich dugc thu thap tai Ha Noi va Hué.
Mau dét duoc lay bang xéng ldy miu, mau tram tich dugc
liy bang gau Ekman. Mau sau khi 14y, duoc loai bo tap cht,
phoi kho & nhiét do phong, roi nghién min bang cbi gbm,
rdy qua rdy 1 mm va dugc bao quan trong tu lanh cho dén
khi phan tich.

2.4. Chiét mau

Phuong phap chiét Soxhlet, dugc thuc hién theo quy
trinh dugc mo ta trong nghién ciru cua N.X. Hung va cs
(2024) [2], tom tat nhu sau: can 2 (g) mau cho vao dng chiét
bang xenlulo; tiép theo 1001 chét chuin dong vi *C EDF
8999 ndng do 2-4 ng/ml duoc tiém vao mau, chiét bang 300
ml dung moi hexane: diclomethane ty 1€ 95:5 trong vong 18
gio [3]. Phuong phap chiét gia tc dung moi nhu sau: can 2 g
mau cho vao 6ng chiét; 50ul chat chuan dong vi *C EDF
8999 néng do 2-4 ng/ml dugc tiém vao. Mau sau d6 duoc
tron déu v6i dat chiét va cho vao dng chiét bang thép khong
gi va chiét gia toc dung moi bang thiét bi ASE 350. Mau
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dugc chiét bing dung mdi toluene & nhiét do 150°C, ap suét
1500 psi, luong dich chiét thu duoc 1a 80 ml.

2.5. Lam sach mdu

Mau sau khi chiét duoc co can dung moi béng thiét bi co
quay chan khong dén gan can. Sau dé chuyén 1én cot silica
da 16p da hoat hoa bang 100 ml n-hexane; rira giai bang
150 ml n-hexane. Sau d6 tiép tuc cd can va lam sach qua
coOt than hoat tinh dugc hoat hda b'fmg 40 ml toluene va rira
giai bang 150 ml toluene. Cudi cung miu dugc ¢b can, thoi
khé bang khi nito, thém 100 pl chit ndi chuin dong vi EDF
5999 ndng do 2 ng/ml, tiép tuc thdi khd bang nito dén can.
Mau sau d6 dugc hoa tan vao 20 pl nonane rdi chuyén vao
vial roi phan tich trén thiét bi sic ky khbi phd phén giai cao.

2.6. Phén tich mau

2 ul mau duoc tiém vao thiét bi HRGC/HRMS sir dung
cOt sdc ky TG-Dioxin (thong sb cot: 60 m x 0,25 m x 0,25
um) san xuat boi hang Therm (Hoa Ky). Chwong trinh nhiét
d6 cua cot nhu sau: nhiét dd ban dau 160°C gill trong vong
1 phiit rdi tang 1én 220°C véi toe do 20°C/phut, giir ¢ nhiét
d6 nay trong vong 11 phut rdi ting vé6i toc do 10°C/phut
1én 280°C va gitt & nhiét d6 nay trong vong 10 phut rdi
tang 1én 300°C véi téc do 10°C/phut va gitt & nhiét do nay
trong 25 phut. Nhiét do cong bom mau 1a 290°C, nhiét d6
nguén ion la 250°C, d¢ phan giai >10000, ché do do chon
loc ion (SIM). Két qua sau d6 dugc xir 1i bang phan mém
Targetquan 3.0 va phan mém Excel.

2.7. Tinh todn két qua

Do léch két qua ciia 2 phwong phép chiét dugc tinh toan
theo cong thuc (1):

-z
RPD = 2 X(C1+C2)

x 100 (%) (1)

trong d6: RPD 1a phan tram sai khac két qua phén tich C1 va
C2, C1 la két qua phan tich theo phuong phap chiét ASE, C2
1a két qua phan tich theo phuong phéap chiét Soxhlet.

Tinh toan Z-score cua két qua phan tich thir nghiém lién
phong qudc té: Chi sé Z-score dung dé danh gia d6 chinh
xac cua cac két qua phén tich trong chuong trinh. Chi 5O
Z-score dugc tinh toan bang cong thirc (2):
X—Xmean

SD (2)
trong d6: Z 1a két qua Z-score cua két qua phan tich; X 1a

7=

néng do dioxin phan tich dugc; Xmean la trung binh két
qua phan tich ctua tat ca cac phong thi nghiém, SD 1a d¢ 1éch
chuin cua tat ca cac két qua phan tich.
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3. Két qua va ban luan

3.1. So sanh hiéu qud ciia hai phwong phdp chiét trén
mdéu dit chudn va mau thiv nghiém lién phong InterCinD
2022

Céc két qua so sanh hiéu qua chiét cua hai phuong phap
ASE va Soxhlet dugc trinh bay trong hinh 1. Phuong phap
chiét ASE dugc tién hanh I3p lai 3 lan va 1 1an bang phuong
phap Soxhlet. S¢ di phuong phap chiét ASE chiét lai 3 lan
1a do phwong phap chiét nay chua dugc cong nhan trong cac
phuong phap phan tich dioxin/furan ¢ Hoa Ky, Nhat Ban
va chau Au trong khi phuong phap chiét Soxhlet Ia phuong
phap da dugc ap dung rong rai. Do léch két qua nong do
dioxin/furan trong cic mau dit va tram tich duoc st dung
dé so sanh hiéu qua ciia phuong phap chiét ASE voi phuong
phap chiét Soxhlet. Két qua phan tich ndng d6 17 dong loai
doc PCDD/Fs trong mau dt bang phuong phéap chiét ASE
trung binh tir 1,89 ng/kg dén 1958 ng/kg; bang phuong phap
chiét Soxhlet tir 2,11 dén 1978 ng/kg va két qua tham khao
tir nha san xudt 1a tir 1,96 dén 2050 ng/kg. Do 1éch vé két
qua RPD phén tich dugc tinh dya trén nong d phan tich
dugc va nong d6 do nha san xuat dwa ra. Két qua RPD thé
hién duéi hinh 1 cho thay, phuong phap chiét bang ASE cho
RPD tir -17,9 dén 33,5%; phuong phap chiét Soxhlet cho
RPD cac déng loai tir -11,2 dén 20,5%. RPD hai phuong
phap chiét déu ndm trong khoang do nha san xuét dua ra.
Do léch két qua mau dat giita 2 phuong phap chiét nam
trong khoang tir -14,5 dén 11,7%. Nhu vay, phuong phap
chiét ASE va chiét Soxhlet khi ap dung phan tich miu dt
CRM déu c6 RPD nam trong khodng ctia nha san xuat va
trong khoang chap nhan ctia Hiép hoi Cac nha hoa phan tich
chinh théng [23].

Bén canh d6, mau dét thu nghiém lién phong quéc té
cling duoc phan tich bang cach sir dung phuong phép chiét
ASE. Két qua Z-score cua két qua phan tich cua 16/17 dong
loai tlr -1,57 dén 0,23 ciia chat OCDF ¢6 Z-score 14 2,69
(hinh 2). Két qua Z-score thé hién do chinh xac cta két qua
phan tich, trong d6 Z-score trong khoang -2 dén 2, nghia la
do chinh x4c cao; tir -3 dén -2 va tir 2 dén 3 cho d6 chinh xéc
thdp, ngoai khoang trén cho do chinh xéc rat thip. Két qua
16/17 dong loai doc PCDD/Fs trong mau thir nghiém lién
phong cho két qua chinh cao va chat OCDF cho d¢ chinh
xéc thip. Nhu vy, phuong phap chiét ASE 4p dung dé phan
tich mau dat thir nghiém lién phong hau hét c6 két qua chinh
xac cao, ngoai trit OCDF.
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Hinh 1. So sanh do léch két qua phan tich giivra hai phwong phap chiét.

3.2. So sanh hiéu quad chiét trong méu thit

Mot miu trAm tich thu thap tai hd Tan Xa, huyén
Thach Thét, Ha Noi (toa do: 21.022649 N, 105.541162 E)
dugc chiét béng 2 phuong phap ASE va Soxhlet, sau do
phan tich va so sanh két qua. Két qua trung binh nong do
dioxin ciia mau dit chiét bang thiét bi ASE 350 va chiét
Soxhlet thé hién duéi hinh 2. Két qua cho thay, c6 4 dong
loai (2,3,7,8-TCDD; 1,2,3,7,8-PeCDD; 2,3,7,8-TCDF va
1,2,3,7,8,9-HxCDF) cua 2,3,7,8-PCDD/Fs khong phat
hién thiy trong mau & phuong phap ASE va 05 dong loai
(2,3,7,8-TCDD; 1,2,3,7,8-PeCDD; 1,2,3,6,7,8-HxCDD;
2,3,7,8-TCDF va 1,2,3,7,8,9-HxCDF) khong phat hién

thdy trong mau chiét theo phuong phap Soxhlet. RPD ciia
trung binh 03 14n chiét ASE véi két qua phuong phap chiét
Soxhlet trong khoang -15,8 dén 18,6%. Diéu nay cho thiy
phuong phap chiét ASE cho hiéu qua chiét dioxin ra khoi
mau tram tich twong duong v4i phuong phap chiét Soxhlet.

Ngoai ra, mau trim tich tir chuong trinh thir nghiém lién
phong thi nghiém quc té cling dugc phan tich bﬁng phuong
phap st dung thiét bi chiét gia téc dung moi. Két qua phan
tich 17 déng loai doc PCDD/Fs trong mau trim tich thu
nghiém cho két qua c6 do chinh xac cao, thé hién qua két
qua Z-score trong hinh 3 [10].
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Hinh 2. Két qua Z-score cta két qua phan tich PCDD/Fs trong mau dét.
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Hinh 3. Két qua Z-score clia 17 déng loai PCDD/Fs trong mau tram tich.
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Hinh 4. So sanh do léch két qua phan tich giira hai phwong phap chiét.

Mau duge thu thap tai khu vuc san bay A Luéi, huyén A
Lu6i, tinh Thira Thién Hué (toa d¢ 16.118906 N, 107.331937
E). Méu duoc chiét bang 02 phuong phéap gia tbc dung moi
va Soxhlet. Két qua do léch két qua cua hai phuong phap
chiét thé hién ¢ hinh 4. Két qua ty 1é chénh léch két qua mau
dat phan tich bang cach sir dung hai phuong phap chiét ASE
va Soxhlet nim trong khoang tir -6,3 dén 13,6%.

Nhu vy, phuong phap chiét dioxin trong mau dat va
mAu tram tich bang thiét bi chiét gia tbc dung moi cho hiéu
qua chiét twong duong véi phuwong phéap chiét Soxhlet. Két
qua phan tich dioxin trong mau trAm tich phan tich bang
phuong phap chiét gia toc dung méi cho d6 chinh xac cao.

4. Két luan

Hiéu qua chiét phuong phap chiét Soxhlet va ASE da
dugc so sanh trong nghién ctru nay. Mac du phuong phap
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chiét ASE va Soxhlet c6 mot sy sai khac nho vé két qua phan
tich dioxin trong mau dét va tram tich, chénh léch giira cac
két qua chi trong khoang dudi 20%, nhung cac két qua cho
théy, phuong phap ASE ¢6 hiéu qua twong ty nhu phuong
phap Soxhlet. Ca hai phuong phap déu co ty 18 sai khac két
qua khi phan tich mau that va chi s6 Z-score tuong ddng doi
v6i tat ca cac mau. Phuong phap ASE c6 vu diém 1a thoi
gian xtr Iy mau ngin hon so v4i Soxhlet; luong hoa chat sir
dung ciing it ton kém hon so v&i phuong phap Soxhlet va
tidu ton it nang luong hon cho 1 1an chiét.

Cong trinh duoc tai tro bai hop phan sé 5: “Néng cao
chat luong phan tich dioxin ctia phong thi nghiém dat tim
qudc t&” (mi s6 TPDIOX.05/22-24) thudc dé an khoa hoc
va cong nghé trong diém cép Vién Han 1am Khoa hoc va
Cong nghé Viét Nam. Céc tac gia tran trong cam on.
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