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L&i néi dau
TCVN 11072:2015 hoan toan twong dwong véi ISO 13913:2014.

TCVN 11072:2015 do Ban ky thuat tiéu chuan quéc gia TCVN/TC
190 Chét luong dét bién soan, Téng cuc Tiéu chuan Do lwéng Chét
Ivong dé nghi, Bo Khoa hoc va Céng nghé cong bé.
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L&i gi&i thigu

Tiéu chudn ndy 4p dyung va dugc xac nhan cho mot s6 loai nén mau nhw dugc trinh bay tai Bang 1
(Xem Phy lyc A v& két qua xac nhan).

Béng 1 — Cac nén miu c6 thé ap dyng va da dwegec tiéu chudn nay xac nhin

Nén miu Vit ligu dwge ding dé xac nhin
Bln Ban do thj
Chét thai sinh hoc Compost méi
bét Dét thém bun




TIEUCHUAN QUOC GIA TCVN 11072:2015

Chat lwong dat - Xac dinh cac phtalat dwoc chon loc bang sac ky
khi mao quan detector khéi phé (GC/MD)

Soil quality - Determination of selected phthalates using capillary gas chromatography with
mass spectrometric detection (GC/MS)

CANH BAO — Ngurod sir dung tiéu chuln nay cdn phdi thanh thao véi cac thyc hanh phdng
thi nghig¢m thong thudng. Tiéu chuin nay khéng dé cép tél moi vén dé an toan lién quan dén
ngwoi str dyung. Trach nhiém clia ngwéi sir dung la phdi ddm bdo an toan va ¢é sirc khoe
phu hep theo qul djnh.

QUAN TRONG - Chi nhirng nhén vién d3 qua dao tao thich hgp mé&i dwece phép tién hanh
phép thir theo tléu chuin nay.

1 Pham vi ap dung

Tiéu chuén nay quy dinh phwrong phap xéc dinh céc phtalat dugc chon loc trong ban, chét théi sinh hge
8a xir ly, va d4t sau khi chiét va phan tich sic ky khi két hgp detector khéi phd.

Phwong phap c6 thé ap dung d6i vai xac dinh cac phtalat (xem Bang 2) véi ham lwgng khéi egng thap
nhét tir 0,1 mg/kg dén 0,5 mg/kg (tinh theo chat khd), phu thudc vao tirng chat.

Co thé ap dung phurong phap nay cho cac phtalat khac khang dwgre quy dinh tai Bang 2, trir cac hén
hop ddng phan, vi dy DiNP (Di-isononylphtalat) nhwng phai dwgc kiém tra xac nhan trong tirng tredng
hep.
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Béng 2 - Phtalat c6 thé dwgc xac dinh theo tiéu chudn nay

Khéi lwong
T Tén Céng thire Viét tat phantr |Sé CAS-RN®
g/mol
1 [Dimetylphthalat C1oH1004 DMP 194,2 00131-11-3
2 [Dietylphthalat Ci12H1404 DEP 2222 00084-66-2
3 |Dipropylphtalat C14H1504 DPP 250,3 00131-16-8
4 [Di-(2-methyl-propyl)phtalat C1sH2204 DiBP 2784 00084-69-5
5 |Dibutylphtalat CieH2204 DBP 2784 00084-74-2
6 |Butylbenzylphtalat CigH2004 BBzP 3124 00085-68-7
7 |Dicyclohexylphtalat C20H2604 DCHP 330,4 00084-61-7
8 [Di-(2-ethylhexyl)phtalat C4H3s04 DEHP 390,6 00117-81-7
9 |Dioctylphtalat CasHas04 DOP 390,6 00117-84-0
10 [Didecylphtalat CzaHe04 DDcP 4467 00084-77-5
11 [Diundecylphtalat CaoHs004 DUP 4744 03648-20-2
* S6 ding ky héa chét

2 Tailigu vién dén

CAc tai lidu vién din sau rét cin thiét cho viéc ap dyng tidu chudn nay. Déi véi céc tai liéu vién dén
ghi nam cbng bé thi 4p dung phién ban dugc néu. Pbi véi cac tai lidu vién ddn khdng ghi nam cdng
b thl 4p dung phién ban m&i nhit, bao gdm ca céc sira d8i, bd sung (néu co).

TCVN 6663-13 (ISO 5667-13), Chét lugng nudc — LAy mau ~ Phén 13: Huomg dén 18y méu ban;

TCVN 6663-15 (ISO 5667-15), Chét lrong nude — Lay miu — Phén 15: Huéng dan bdo quén va xi Iy
mdu bun va trdm tich;

TCVN 6648 (ISO 11465), Chét luong dat — Xéc dinh ham lugng chét khd va ham lugng nudc theo khéi
lvong — Phuwong phép khbi lgng.

TCVN 7538-2 (ISO 10381-2), Chét lrgng dét — LAy mau ~ Phén 2: Hurémg dén ky thuét 1dy méu;

TCVN 8884 (ISO 14507), Chét lurong dét — Xir Iy so bé méu dé xéc dinh cée hop chét nhiém bén hiwu co;

ISO 22892, Soil quality — Guidelines for the identification of farget compounds by gas chromatography
and mass spectrometry (Chét ltong dit — Hudng din nhén dang hop chét myc tiéu bing sic ky khf va
khéi phd)
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3 Nguyén tac

M3u d4t khd, lam khd bdng dong khd hoac bang natri sunphat, dugc chiét bing etyl axetat trén thiét bi
I&c. Mot phan dich chiét deare 1am sach bing oxit nhdm (néu can), tiép theo tach béng séc ky khi st
dung ¢t mao quan, nhan dang va dinh lrong cac phtalat bang khéi phd.

4 Cantro

4.1 Khai quat

Do viéc sir dung phtalat 1am tac nhan lam déo, nén phtalat rit phd bién. Ngudn phtalat da dang, phai
dugc kiém tra va tinh gidm bdi ty chinh tisng phong thir nghiém. Do véy, hét sirc chi y dé tranh bj
nhié&m phtalat tir mdi tredng hodic dung cy thir nghiém trong phdng thir nghigm.

4.2 Can tré trong qua trinh ldy miu

D& tranh cac chit can tré va nhidm ban chéo, khdng str dyng vét liéu plastic (v dy éng nhya, ...).

4.3 Nhidm bin chéo

Hoéa chét va thiét bj phan tich c6 thd c6 chét lwgng khac nhau. Sy nhim bin chéo dwirng nhu xdy ra
véi khéng khi trong phang thir nghiém. Do vay, chuyén vat ligu plastic ra khdi phong thtr nghiém, cang
xa cang tét. T4c nhan 1am sach thuérng chira cac phtalat va co thé gay nhiém bin nghiém trong khéng
khi phéng thir nghiém néu sir dung thudmg xuyén. Do vay, han ché s dung cac tac nhan trong khi ap
dung quy trinh nay.

Sir dung gang tay bing plastic trong xi¥ Iy so bd c6 thé lam tiing sy nhiém bn.

4.4 Can tr& trong séc ky khi

Céc phtalat c6 thé chdy tir mang ngin clia bd bom miu di vao séc ky khi; do vay, stz dung mang ngan
khang lam nhiém ban dén hé théng.

Khép néi, vi dy clia xyranh, hodc thiét bi v mang ngan clia chai ldy miu (6.5) cling c6 thé chira cac
phtalat.

5 Thubc thir

5.1 Khai quat
Tét ca cac thude thir phai dat cip do phan tich dwgc cdng nhan,

Chi sir dung thudc thi» c6 ndng dd cac phtalat & mirc thAp o6 thd bd qua va kiém dinh béng phép xac
dinh mau tring, néu can, ap dung cac buréc Idm sach bd sung.
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5.2 Nito, Ny, d6 tinh khiét cao, it nh&t 99,9 % theo thé tich cho qué trinh 1am khd, va néu cén, @& 1am
giau bang bay hoi.

5.3 Heli, He, dd tinh khiét cao, it nhit 99,999 % theo thé tich.
5.4 Etyl axetat, C,HsO;, khdng chira phtalat, 46 tinh khiét cao.
5.5 Metanol, CH,OH.

5.6 Isooctan, CgHig (2,2 4-trimetylpentan).

5.7 Bong thach anh, nung & 400 °C trong it nhét 4 h.

5.8 Oxit nhdm, ALO;, trung tinh, c& hat tir 50 um dén 200 um, nung & 400 °C trong it nhét 4 h.

B30 quan oxit nhdm d3 xi¥ 1y nhiét trong binh ¢ nat ho3c binh hut am. S&r dyng trong vong 5 ngay sau
khi x ly nhiét.

CHU THICH C6 thé dung vat ligu khic, nhw Florisil®" hodic silica, néu a3c tinh cla ching va kha nang tach
twong tw nhir oxit nhom va cac dic tinh clia ching dugc kiém tra theo 8.6.

5.9 Chudn ndi

Vi dy:

- di-n-butylphtalat a4 detori hda, “DBP-vong-D4™,

- D4-C4gH20, detori hba;

- Di-(2-etylhexyl)phtalat detori héa “D4-vong-DEHP”,;

- D4-C,yH150, detori hba, di-n-octylphtalat “D4-vong-DOP™,
- D4-CpHgy04;

- Cb thé dung chudn danh ddu °C, néu cb.

5.10 Chét tham chiéu

Bang 2 dua ra danh myc cc phtalat véi ndng @9 khéi lrgng da xéc dinh dé chudn bj dung dich tham
chléu cho quy trinh séc ky khi.

5.11 Dung dich ctia chét riéng lé

Trong mdt binh dinh mirc 10 mL (6.13), chuyén vi du 10 mg tirng chét tham chiéu (5.10) vao etyl axetat
(5.4) va cho etyl axetat (5.4) (ndng d5 1 g/L) dén vach mirc.

" Théng tin nay chi tao thuan Igi cho rgu'cn sir dung tiéu chudin ndy va khdng phi I3 xéc nhan cba tiéu chudn v& san phdm
nay. Céc san phim trong duong c6 thé duec ding néu ching che cic két qua nhu nhau,

8
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Bao quan dung dich trong chai thiy tinh & -18 °C, tranh anh sang va kiém tra ndng @& it nhét ba thang
mat Jan.
5.12 Dung dich géc

Trong mét binh dinh mirc 10 mL (6.13), pha lo&ing tir 100 plL dén 500 ul dung djch tirng chét chuén
riéng 1& (5.11) va cho etyl axetat (5.4) (ndng d8 10 mg/L dén 50 mg/L) dén vach mirc.

Bao quan dung dich nay trong chai thiy tinh & -18 °C, tranh anh séng va kiém tra ndng dd it nhét ba
thang mot lan.
5.13 Dung dich chuén dé hiéu chudn nhidu didm (xem Phy luc B)

Chudin bj dung dich bing cach pha losing di1 dung dich gbc (5.12) va chudn ndi (5.9) véi etyl axetat
(5.4).

Bao quan dung dich nay trong chai thly tinh & -18 °C, tr&nh &nh séng va kiém tra ndng dd it nhit ba
thang mét ln.
5.14 Dung dich chuin n$l (xem Phy lyc B).

5.14.1 Dung djch chudn ndl D4-phtalat

Cén vi dy 0,1 g phtalat chudn ndi (D4) (5.9) cho vao mét binh dinh mirc 10 mL (6.13) @& cho khoang
5 mL etyl axetat (5.4) va cho thém etyl axetat (5.4) d&n vach mirc. Bao qudn dung dich trong chai thay
tinh & -18 °C.

5.14.2 Dung djch hén hep chudn ndil

Két hop dung dich phtalat chudin ndi riéng 1 (5.9) vi du bang c4ch pha loang theo t 18 1:100 nhur sau:
Chuyén bdng xyranh 0,1 mL tirng dung dich (6.15) vao binh djnh mirc 10 mL (6.13) da chira khoang
5 mL etyl axetat (5.4). Cho thém etyl axetat dén vach mirc. Ndng dd cudi cling cua di-n-octylphtalat
(D4), di-n-butylphtalat (D4), va di-(2-etylhexylphtalat) bing 100 mg/L trong etyl axetat (5.4).

5.14.3 Dung dich hdn hgp chuin néi ll

L4y tir dung dich pha lodng 1:100 (5.14.2), vi dy 250 pL, chuyé&n vao binh dinh mirc 250 mL (6.13), lam
ddy dén 250 mL béng etyl axetat (5.4).

Néng d6 cudi cling clia di-n-octylphtalat (D4), di-n-butylphtalat (D4), va di-(2-etylhexylphtalat) bang
0,1 mg/L trong etyl axetat (5.4).
5.14.4 Dung dich hdn hgp chuin néi il

Pha lodng dung dich chudn ndi | (5.14.2) theo ti 1& 1:10. Ding pipet 1dy 1 mL dung dich (5.14.2) cho vao
binh dinh mirc 10 mL (6.13) da co khodng 5 mL etyl axetat (5.4). Cho thém etyl axetat dén vach mirc.
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Ndng do cudi cing cla di-n-octylphtalat (D4), di-n-butylphtalat (D4), va di-(2-etylhexylphtalat) bang
10 mg/L trong etyl axetat.

5.15 Natri sunphat, Na,SO,, nung & 400 °C trong it nhat 4 h.

6 Thiét bj, dung cu

6.1 Khai quat

Thiét bj hodic cac phan ctia thiét bj tiép xdc v&i mau hodc dich chiét mAu phai khong chira phtalat. Didu
nay c6 thé dat dwec bing cach lam sach ky tt ca cac thiét bi, dung cu thay tinh va kiém tra bing phép
x&c dinh mAu tréng.

6.2 Binh cb rgng day phdng c6 nat thiy tinh, nén ding thiy tinh mau ndu, dung tich 500 mL va
1000 mL.

6.3 Tu sdy, co kha nang duy tri tai nhiét 6 (105 + 5) °C.
6.4 Lo nung, c6 thé didu chinh, t&i nhiét d§ (400 + 10) °C, véi dung tich vi dy t6i thiéu la 60 L.

6.5 Lo miu, thiy tinh, c6 nat tre, vi dy vach ngan dwgc ép bing polytetrafluoetylen (PTFE) dé& bdo
quan dich chiét, va binh 14y m3u, thly tinh, c6 vach ngan tro, 2 mL d& chira dich chiét diing cho van
hanh bd l&y miu ty dong.

6.6 Thiét bj chan khong dé Iam sach, hop chan khdng, hop chiét.

6.7 Khéa 1dm béng thép khéng gi, kh6a 1dm bing thép khdng gi hodc khéa polytetrafluoetylen
(PTFE) c6 bd ndi Luer dé tach bidt bd nbi chan khéng.

6.8 Cactrit thuy tinh, co hinh nén Luer.

6.9 Polytetrafluoetylen ndu chay (PTFE), ding cho cactrit, 6 mL.

6.10 La nhém, dwrge nung & 400 °C.

6.11 Binh chira bang thép khéng gi, & bao quan thiét bj thiy tinh nhé hon.
6.12 Ong dong, dung tich 50 mL va 100 mL.

6.13 Binh dinh mirc, dung tich 10 mL, 25 mL va 250 mL.

6.14 Pipet Pasteur, vi dy 2 mL.

6.15 Syranh, 2 pL, 5 pL, 10 pL, 50 pL, 100 pL va 500 L, sai s& cho phép tbi da + 2 %.

10
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6.16 Sac ky khi, c6 cdt mao quan, kiém so4t nhiét do, detector khéi phd.

6.17 Khi vén hanh, ding cho sic ky khi/khdi phd cé a8 tinh khiét cao va phlt hgp véi yéu ciu ki thuat
clia nha san xuét.

6.18 Cdgt silica nung chay, vdi pha tinh khéng phan cwe (xem vi du & Phy lyc C).

Kiém fra chét lugng clia cot, vi du béng cach bom dung dich chudn (5.13), va dam bao ring qué trinh
tach la phi hep.

6.19 Ong thay tinh, vach mirc 5 mL ho#c 10 mL.
6.20 Thiét b] nito, 3 1am khd cactrit thiy tinh (6.8).
6.21 Céc mé, dung tich 50 mL va 100 mL.

6.22 Binh nén, dung tich 250 mL.

6.23 Thiét bj ldc, chuyén ddng theo chiéu ngang.
6.24 Thiét bj lam déng kha.

6.25 Thia kim loai

6.26 Cdi badng da ma nao

6.27 Kep bing kim loai, 84 ngit.

6.28 Cén, vi dy pham vi can tir 0,001 g dén 100 g.

6.29 Pipet, dung tich 20 mL, 25 mL va 50 mL.

7 Ly miu va bao quan miu

Thu thap, Iwu gitr va xi¥ Iy mAu theo TCVN 6663-13 (ISO 5667-13), TCVN 6663-15 (ISO 5667-15) va
TCVN 7538-2 (ISO 10381-2).

Str dyng chai ldy méu da dugc xir ly tnedc (6.2) dé lay mdu va dam bao rdng nat cling duge x Iy
tneére,

N6i chung, tién hanh iy miu s dung binh chiza bing thép khdng gi hodc binh thiy tinh. D& tranh
nhi&m ban, han ché sir dyung céc vét liéu plastic {(6ng va nhirng dyng cy khac).

S4y khd mAu sau khi thu thap cang sém cang tét. Néu van phai bdo quan, bdo quan miu & noi téi,
4 °C. MAu da sy khd c6 thé bén trong khodng théi gian dai hon.

Xac dinh ham lugng chét khd theo TCVN 6648 (ISO 11465).

11
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8 Quy trinh
8.1 Chudn bj thiét bj thuy tinh

Lam sach tit ca thiét bi, dung cu thay tinh, ngoai trir xyranh, dwoc str dung trong phén tich trong may
riva bang nwéc va sau d6 sy khd trong i (6.3) & 105 °C.

Nung néng thiét bj thay tinh da dwgc rlra trwrdc trong 16 nung (6.4) trong it nhat 4 h & 400 °C.
Tiép theo dé thiét bj ngudi dén nhiét do phong trong khoang 12 h.
CHU THICH Binh thiy tinh diing ¢ho muc dich dinh mirc c6 thé bj thay ddi dac tinh clia ching do qua trinh nung.

Pay ndp thiét bj thiy tinh da ngudi (binh 16n nhét) bdng ndp phi hgp hodc bing tAm nhém (6.10). Bao
quan binh thiy tinh nhd hon trong binh chira lam béng thép khdng gi (6.11) da dugc loai nhi8m bén
{nung néng) va day kin phi hep.

D& tranh bj mat mau do hép phy Ién thanh binh, trang thanh binh biing isooctan (5.6) bing cach ding
pipet Pasteur (6.14). P& bd dung méi.

Pé dung méi con 1ai bay hoi trong 4 hut.
Tién hanh khr hoat tinh ndy clia b& mat sau khi s&y va 1am ngudi hogc ngay trréc khi str dung.

8.2 Lam khé miu

8.2.1 Khai quat
Xir 1y s b mAu theo TCVN 8884 (ISO 14507), néu khéng cb quy dinh khac.

Tuy thugc vao ham legng nudc va nén mau, 1am khé mau bang natri sunphat (5.15) hoéc bing dong
kho (xem Phu lyc D).

C6 thé 13m khd cac mAu (a4t chét thai) c6 ham lugng chit khd > 80 % bing natri sunphat (xem 8.2.3).
Bun cé ham lugng nuére Iém phai dugc lam khd béng dong khd (xem 8.2.2).

8.2.2 Bbéngkhd

Lam déng lanh mdt phan méu da ddng nhét hodc phan miu dai dién & — 18 °C. Sau d6, 1am déng khd
& khodng 5 kPa cho dén khi khéi lwgng khong d&i.

Lam déng nhat mau da déng khd bing chay va cbi ma nao (6.26).

8.2.3 Lam khé bang natri sunphat (Na,S0,)

Tay thudc vao ham lweng phtalat dy kién trong mau, can khoang 1 g dén 10 g miu wét cho vao cbc
(6.21) va cho natri sunphat (5.15) vao mau uét cho dén khi hén hop chay nurdc. Nghién hén hop bang
chay va cbi ma nao (6.26). Khi dat dugc hdn hop chay ty do, dd 4m dwgc gidi han. Bdng thai, xac
dinh ham Iwgng chéat khd clia miu (xem Didu 7).

12
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8.3 Chiét

Chuyén khodng tir 1 g dén 10 g, chi y dén ham legng chat khé va ndng d§ phtalat dy kién, hon hop
méu va natri sunphat (@4 dwoc chudn bj theo 8.2.3) hozc miu da ddng khd (dwge chudn bi theo 8.2.2)
cho vao binh nén (6.22) va cho vi du 20 mL ety! axetat (5.4) v&i chudn ndi (5.9) vao mau. Néu dy doan
lugng cc phtalat cao, dung mai chiét co thé gép ddi hoic gAp nhiéu Ian (xem Bang 3). Vi nong dd
phtalat trong mAu tréng la chuwa biét, can tranh pha lodng dich chiét mau. Bay ndp binh nén (6.22)
bang nép va cb dinh ndp bang kep kim loai (6.27).

Chiét mau trong it nhét 30 min dét trén thiét bj Iac (6.23). Dam béo rdng miu va dung mdi dugc tron
déu. Sau khi chiét, diing pipet {6.14) |4y khodng 1 mL va chuyén dich chiét vao lp GC (6.5), hodc phai
I4y khodng 3 mL néu cin 1am sach (xem 8.4). Dt 14 nhdm da sdy (6.10) vao gira lo va ndp a8 tranh
nhiém ban cac phtalat tir mang ngan. Dich chiét c6 thé dugc phén tich tnge tiép bang GC-MS.

Néu cAn 1am sach, vi dy do can tr& clia cac chit cin phan tich trong séc ky GS-MS, xem 8.4.
Béng 3 — Vi dy miu 14y va ti 18 chit khé/thé tich dung mdi

Nén miu Miu iy Tilé chéit Ghi chi
g kho:dung moi
Bun (cbng) Tir 1 dén 10 <1:80 Lwgng DEHP cao duwrgc diyr doan
Trim tich/chét rén lo Kkng | Tir 2 dén 10 <2:20 DEHP dugc dy doén
Compost Tir 2 dén 10 <2:20 Ndng dd DEHP tir thdp dén cao
pét Tir 2 dén 10 <2:20 Néng dd DEHP tir thdp dén cao

Can chi ¥ 88 lrgng dung mai dl cho viée thu thap dich chiét (it nhat 3 mL).

Nén ding phuong phép chiét (bdng may Ic) 38 mé ta do it o6 kha ndng bj nhiém bén. Sir dyng quéa
trinh chiét Soxhlet hodc chiét dung mdi ting tdc (ASE), c6 thd thu dugc lrgng céc phtalat dang ké,
nhumg rli ro nhi&m bn cao hon. Hon nGa, twong quan qué trinh chiét (dung mdi va mAu 1y) can phai
dugce didu chinh phit hgp véi phurong phép chiét. V& tiéu chi thir méu tréng, xem 8.6.

8.4 Lam sach

Qué trinh 1am sach chi cAn thiét néu dy doan c6 can trd trong sic ky GC-MS, bt ngudn tir cac nén
mAu; néu khdng, cin tranh nhirng riii ro bj nhi&m ban thém. Sau khi chiét, ldy khoang 3 mL dich chiét
biing pipet (6.14) va 1am sach dich chiét bdng nhdm oxit (5.8).

Lam sach dich chiét nhu sau:

- D3t 1 g nhom oxit hoat héa (5.8) vao cactrit (6.8) vao gitra hai PTFE nung chay (6.9).
- Lam sach nh&m oxit (5.8) bing etyl axetat (5.4) v&i thé tich bang thé tich mét cactrit.
- Lam khd béng nito (5.2) trong 1 min.

13
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- Cédinh cactrit 43 lam sach bing khéa thép khang gi (6.7) va dat nd vao thiét bj chan khong (6.6).

- Dbé dich chiét di qua cactrit va thu l4y dich nay vao &ng thuy tinh (6.19).

- Chuy2n dich chiét vao Ip GC (6.5). G4n I4 nhédm da nung (6.10) vao giira 1o va ndp d& trénh bj
nhi&m bén b&i c4c phtalat tir mang ngan.

8.5 Séc ky khi

Téi wu hoa thiét bj GC (6.16) theo sb tay hwéng din clia nha san xuét.

Str dyng c6t mao quan (xem Phy lyc C va 6.18) dé tach.

P& I1am sach hé théng di vao khdng cb c4c phtalat, bom etyl axetat (5.4) it nhét nim Ian tir cc lo GC

khéc nhau (xem Didu 4) treéc khi do dich chiét méu hoc dung dich hiéu chudn.

8.6 Giam sat miu trang

Ki&m tra didu kién phi hop clia thiét bj va thube thiz bing phép do miu tréng tai nhrng khoang thei
gian d&u din.

Péi véi phép do miu tréing, xr Iy natri sunphat (5.15) theo dling c4ch nhur d8i v&i miu (xem 8.2 va
8.3). C4n lugng natri sunphat gin béing lwong cin dé 1am khé miu. DEP, DiBP, DBP, va DEHP Ia
nhirng phtalat phd bién nhét. Giéi han méu tring clia tirng phtalat phai khéng thdp hom 50 % clia gidi
han th&p nhét dugc béo clo.

Véi tieng loat mau, x4c dinh hai mAu trdng. Sy sai khac clia hai méu tring phai khdng Iém hon 30 %;
néu khdng dat duge, cin phai 13p lai phép xac dinh. Két qua cla gidm sat mau tring dugc dung dé
hiéu chinh méu tring, nhur duge méd 14 tai Didu 10.

8.7 Nhén dang timg hop chét

M3i hop chét duge nhan dang bing cach so sanh théi gian luu clia pic twong img trong séc ky & méu
véi pic clia chét ctia dung dich chudn tham chiéu do dwgrc trong ciing didu kién.

Tham khdo iSO 22892 v& nh4n dang chét phén tich.
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Bang 4 - Vi dy v& cac phin khéi lwgng dién hinh cia chét phan tich chuén

Cac ion glam sat cy thé
lon muc tiéu lon djnh lon dinh
Chét phan tich Chip viét tat M1 tinh tinh
% M2 M3
% %
1 |Dimethylphtalat DMP 163 (100) 194 (7,8) 135 (4,5)
2 |Diethylphtalat DEP 149 (100) 177 (23) 222 (1,6)
3 |Dipropylphtalat DPP 149 (100) 209 (5,9) 191 (6,9)
4  |Di (2-methyl-propyl)phtalat DiBP 149 (100) 223 (7,4) 205 (1,9)
5  |Dibutylphtalat DBP 149(100) | 223(5.6) 278 (1,0)
6 |Butylbenzyiphtalat BBzP 148 (100) 206 (22) 312(1,0)
7 |Dicyclohexylphtalat DCHP 149 (100) 167 (32) 249 (5,5)
8 |Di (2-ethylhexyi)phtalat DEHP 149 (100) 167 (34) 279 (8,8)
9 |Dioctylphtalat DOP 149 (100) 279 (6,6) 207 (4.4)
10 |Didexylphtalat DDcP 149 (100) | 307 (6.4) —
11 |Diundexylphtalat DUP 149 (100) | 321(5.4) -
12 |Dibutyiphtalat- vong-D4 D4-DBP | 153(100) | 227(57) i
13 |Di(2-ethylhexyl)phtalat-vong-D4| D4-DEHP | 153 (100) 171 (31) 283 (14)
14 |Dioctylphtalat-véng-D4 D4-DOP | 153(100) | 283(17) -
CHO THICH 1: Ti18 khéi lrong cb thd khac nhau, tly theo didu chinh thiét bi dugc ding
CHU THICH 2: Tly theo ndng dd clia phtalat, ion djnh tinh khang ludn ludn dwgc nhin thiy (ILgng nhd).
CHU THICH 3: M, duge ding dé dinh lugng; M, and M; dwrgc ding dé nhén dang.

9 Hiéu chuén

9.1 Khai quat

Thiét 1ap ham higu chudn va @ thj hidu chudn cho tirng hop chét stz dyng, tity theo didu kign thyc tién,
ding dung dich chudn mat thanh phan hogic nhidu thanh phan va phai dam bao thu dwgc trong quan
tuyén tinh clia tin hidu do véi ndng d5. Khodng 1am viéc tuyén tinh phai dugc x4c dinh béng it nhét
nam diém tir ndm ndng dd khéac nhau.

Ham hiéu chun dugc xac dinh d8i véi mdt thanh phan don 1& chi ding di véi khodng ndng dd twong
trng va phy thudc vao didu kién van hanh clia sic ky khi. Can kiém tra thudng xuyén ham higu chudn.
Déi véi muyc dich théng thwedng, hiéu chudn hai diém la ai (xem 9.3).

Quy trinh dwoc dua ra 6é thiét 1ap ham hiéu chudn, va khodng 1am viéc phai dwgc diéu chinh vé didu
kién 1am viéc {chudn bj dung djch chudn theo 5.13).
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9.2 Hiéu chuln véi chuén ndi

Str dyng hiéu chuin chun ngi, phép xac dinh dc 1ap vai sai sb c6 thé sinh ra trong qua trinh bom
mau. Ngoai sai sé nay, cé thé tranh dwoc sai s6 do sy mét miu trong cac bwéc khac nhau cla xir ly
so bd mau. Ngoai ra, phép xéc dinh ndng d4 khong phy thugc vao hiéu (ng nén trong mau, néu do thu
hdi cac chét da phéan tich va chuln ndi 1a bang nhau.

N&ng a6 khéi livgng clia chudin ndi, s phai nhw nhau véi phép do higu chudn va phép do méu.
Dung gi4 tri 1 18 y«a/yiis (dién tich pic, chidu cao pic, hogic don vi tich hegp) d6i véi tisng chét i trén truc
tung va nbng dd khéi lvgng hep Iy c6 lién quan padais trén tryc hoanh.

Thiét 1ap ham hdi quy tuyén tinh sir dyng c3p gia tri Viad/yis VA Aadais cla logt phép do theo Cong
thire (1):

v)’a’_;;‘i:a‘ Pisnd +B, (1)
Yiia Piis
Trong dé

Visa 12 gi4 tri do dugc, vi dy, bidu thj theo gia tri dién tich, déi véi chét j trong hiéu chudn phy thudc
VA0 ., dom vj clia né phy thude vao logi danh gia dwrrgc thyc hign.

Yiis 12 gi4 tr do dugc clia chudin ndi i trong higu chudn, tly theo p gy, dom vi phy thude vao danh
gia, vi dy, gia trj dién tich, di v&i toan bd quy trinh;

s 12 ndng 38 khéi lwgng ciia chét i trong dung dich hidu chudn déi véi toan b quy trinh, tinh bing
nanogam trén mililit (ng/mL);

pis 12 ndng @6 khéi lugng clia chun ndi, tinh bing nanogam trén mililit (ng/mL);

a; 14 dd déc clia durdrng hiéu chudin so v&i yiadyis nhr ham clia tf sé ndng A6 khéi lvgng p.ud/as:

b; la giao cit clia cac tryc véi dwrdrng hiéu chudn trén tryc toa d9.

9.3 Kiém dinh higu chuin

Bom it nhét hai dung djch chuén hiéu chudn c6 ndng d6 (20 + 10) % va (80 + 10) % khoang tuyén tinh
da thiét 14p va tinh dwéng thing tir cac phép do nay. Néu duwérng thing ndm trong khodng gi¢i han tin
cdy 95 % clia dwdng hidu chudn ban d3u, duémg hidu chudn ban ddu dugc gia thiét 1a dong. Néu
khéng ndm trong khoang ndy, thiét Iap dwdng hiéu chudn méi theo 9.2.

10 Tinh toan
Tinh ndng @8 khéi legng piwm clta chét st dung Cang thiec (2):

»or'.m'.M Al FI

2
o @

Prim =
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Tinh pswo SU dung Céng thike (3):

[)’:.m —b,} [y.-,m,w -b‘J
Yijs Yiis

= “Pris — a *Phis = Pistsi (3)

Xay dyng gia tri trung binh clia m&u tréing str dung Céng thire (4):

yl'..f y +yi 1
Viutad =M (4)

Pon gian héa cdng thirc (2) va (3) dugce cho trong Cong thirc (5);

[J’uu ~Yimd st _ b ]
i
Yii
‘:". PV F
Pim = S (6)

Trong d6
Yisa Xem Céng thirc (1);
Yistuis 12 gid trj do dugc cia méu tréng thi nhét, vi dy bidu thi theo gia tri dién tich, di véi chét i

trong hiéu chudn phy thudc vao g, don vi clia né tly theo loai d4nh gia dwgce thyc hign (xem
8.6);

Yistoz 1 gid trj do dugce clia mu tréing thir hai, vi dy bidu thj theo gi4 trj dién tich, d6i véi chét i trong
hiéu chudn phy thudc vao o u¢, don vi clia né phy thugc vao loai danh gia dugc thue hién (xem
8.6);

Yius Xem cdng thire (1);

n  lasb lwgng phép do ddi voi phép xac dinh miu tring, xem 8.6;

pis  Xem Cdng thirc (1);

a  xem Cdng thac (1);

b, xem Cdng thirc (1);

Vi 12 gid tri do dwgec, vi du bidu thj theo gia trj dién tich, ddi véi chét i trong trong mAu tréng theo
8.6 phu thudc vao psu;

Pstew 12 ndng @3 khdi lrgng clia chét i, hidu chinh véi lwgng miu trdng déi vai toan bd quy trinh,
tinh bng nanogam trén mililit (ng/mL);

pw  |a ndng dd khéi leong clia chét i trong m3u dira trén chét khd, tinh bing microgam trén
kilogam (ug/kg);

V  lathé tich dung moi chiét (phdn I&n bing 20 mL), tinh bng mililit (mL);

ds 14 ham lwgng chét khd clia miu, tinh bang phan tram (%);

17



TCVN 11072:2015
E 14 khdi legng ctia mdu, tinh bing gam (g);

F, lahé sb chuyén dbi cho phén trdm (phén Iém bang 100) (%);
F, la hé sb chuyén di cho don vj; F, = 1:ug/kg; F, = 1000:mg/kg.

Sir dyng DBP-vong-D4 1am chuén ndi cho cac phtalat DMP dén BBzP, si¢ dyng DEHP-vong-D4 1am
chudn ndi cho cac phtalat DEHP, DCHP, va DOP-vong-D4 lam chudn ndi cho cac phtalat DOP dén
DUP.

11 Biéu thj két qua

Bidu thj két qua clia phép xac dinh tinh bang miligam trén kilogam chét khd, véi hai cht sb c6 nghia.

vioy
Dioctyl-phtalat 0,65 mg/kg chét kho
Diexyl-phtalat 1,5 mg/kg chét khd

Dimetyl-phtalat 12 mg/kg chét kho

12 B§ chuym

S6 lidu vé& dic tinh tinh nang cha phwong phap da dwgc danh gid (xem Phy lyc A).

13 B4o céo thir nghiém

Béo c4o thir nghiém phai gbm céc théng tin sau:
a)  Vién dan tidu chudn nay;

b) P3c diém nhan dang day gt mau dat;

c)  Bidu thj két qua theo Didu 11;

d)  Mgi chi tiét khéng quy djnh trong tiéu chuén ndy hodc dugc coi 1a tiy chen, cing nhw céc yéu t6
khac c6 thé anh hurdng dén két qua.

18
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Phu luc A
(Tham khao)
S6 ligu do lap lai va db tai lap
A1 Vit liéu dwgc ding trong nghién ciru so sanh lién phong thir nghiém

So sanh lién phdng ctlia cac phtalat lya chon bang séc ky khi mao quan véi detector khéi phd (GC-MS)
trong bun, chét thai sinh hoc da x& Iy, va dit dugc tién hanh b&i chin phong thir nghiém & chau Au
trén ba vat ligu,

Bang A.1 ligt k& vat liéu dwrgc thir nghigm.

Bang A.1 — Vit ligu thir trong phép so sanh lién phéng thir nghiém dbi véi xac dinh cac phtalat
dwoe chon lgc béng séc ky khi mao quan véi detector khbi phd (GC-MS)
trong bun, chét thal sinh hoc va dit

C& hat Miu Vit ligu thir nghiém
Bin (<0,5 mm) Ban H&n hop bun nha may xir ly nwdc thai dd thi tir
North Rhine Westphalia, B¢
Hat min (<2,0 mm) Compost 1 Compost m&i tlr Vienna, austria.
D4t 3 Bin cai tao tir d4t & Barcelona, T4y Ban nha

A.2 Két qua so sanh lién phong

Bénh gia théng k& a4 dugc tién hanh theo TCVN 6910-2 (ISO 5725-2). Gi4 tr trung binh, d9 léch
chudn 13p lai (s;), va 40 l&ch chudn tai 1ap (sr) thu duge (Bang A.2).
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Bang A.2 — Két qua cua nghién ciru so sénh lién phang déi véi phép xac djnh cac phtalat dirgc
chon loc béang sic ky khi mao quan véi detector khéi phd (GC-MS)
trong buin, chét thai sinh hoc da xir Iy va d4t

Nén miu I | =a no x ey Cir sr CVr 3D
mg/kg | mg/kg % mg'kg %

DBP
Bun1 T 7 16 2 |o0085 | 0038 | 44 [o0009 | 107 [ 10
Compost 1 6 16 1 | o046 | 003 | 73 [o0004 | 85 9
p4t3 5 11 1 |o0016]| 0015 o5 |o0003| 208 | 14
DEHP
Bin 1 9 36 0 | 231 [ 932 | 4 | 216 [ 93
Compost 1 7 22 o |05 023 | 42 | 008 | 144
D4t 3 8 28 1 | o053 | 021 | 39 | 005 | 04

i sb phang thir nghiém

n s6 két qua phén tich

. s6 phong thir nghiém bj loai

x tdng trung binh clia két qua phén tich (khong co gia trj bét thwdng)
SR l4 d l&ch chudn tai lap

Cyz  hé sb bién thién cla dd tai lap

s, d6 1&ch chudn I3p lai

Cy, hé sb bién thién clia 66 13p lai

BD  sb cac phép do thAp hon gioi han phat hién

CHU THICH: Kinh nghigm ciia phang thir nghidm véi mét s8 phtalat bj han ché va do vay chi cho két qua déi véi DEHF)
va DBP.
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A.3 — Két qua dd Iap lai va dd tai 1ap thu dwere tir nghién ciru so sanh lién phéng

dwoc tién hanh tai Dirc trén DEHP

Nén miu ] n Y Cv,r Cur
mg/kg % %

Tram tich T 27 4,44 6,2 13,7
Bun cdng 8 30 39,23 6,2 345
Bun cdng § 26 43,70 58 14,3
{Khdng cb
phong thir
nghigm 1°)
Compost T 26 1,938 20,6 25,1

I sb phong thir nghiém
n s6 két qua phan tich

X Téng trung binh clia két qua phén tich (khdng c6 gia trj bt thiémg)
Cyr & sé bién thién cla a0 tai 1ap
Cy, hé sb bién thién ctia a9 13p lai

? Phong thir nghiém ndy d4 tao ra gia tri rat thap ndm dwéi két qua ciia cac phdng thir nghi@m khéc, nhung
khéng dugc chuong trinh thira nhan do gié trj b4t thudng

21




TCVN 11072:2015
Phuluc B
{Tham khao)
Vi dy dung dich chuén déi véi higu chuin nhiéu diém

Chuén bj dung dich béng cach pha lodng di dung dich géc (5.12) va dung dich chudn ngi Il (5.14.4)
vao binh dinh mirc 10 mL va lam day dén vach mirc bing etyl axeton (5.4).

Hiéu chuédn ndm diém 1a di (xem 9.1). Mirc ndng @9 phu hep d6i véi hiéu chudn phy thude vao ndng
a5 cac phtalat dy doan trong miu. Mirc dwgc d& cap tai Bang B.1 ¢ thé 14 vi dy.

Bang B.1 — Mirc ndng d khuyén ngh| d8i v&i higu chudn

Mirc Lwrgng dung dich géc* |Lirong dung dich chudn ngi m®
HL uL
L1 25 100
L2 5 100
L3 10 100
L4 20 100
LS 40 100
L6 50 100
L7 100 100
L8 150 100
LS 300 100
L10 450 100
" Xem5.12.
® Xem5.14.4.
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Tét ca ndng d4 tinh bdng picogam trén microlit (pg/uL)

Phtalat L1 L2 L3 L4 LS5 L6 L7 LS LS L10
DMP 25 50 10 20 40 50 100 150 300 450
DEP 25 50 10 20 40 50 100 150 300 450
DPP 25 5,0 10 20 40 50 100 150 300 450
DieP 2,5 50 10 20 40 50 100 150 300 450
DBP 25 5,0 10 20 40 50 100 150 300 450
BBzP 5,0 10,0 20 40 80 100 200 300 600 900
OCHP 25 50 10 20 40 50 100 150 300 450
DEHP 25 50 10 20 40 50 100 150 300 450
DOP 5,0 10,0 20 40 80 100 20ﬁ 300 600 800
DDcP 125 25,0 50 100 200 250 500 750 1500 | 2250
buP 12,6 25,0 50 100 200 250 500 750 1500 | 2250

D4 DBP 100 100 100 100 100 100 100 100 100 100

D4-DEHP | 100 100 100 100 100 100 100 100 100 100

D4-DOP 100 100 100 100 100 100 100 100 100 100
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Phuluc C
(Tham khao)
Vi du vé diéu kién séc ky khi

C.1 Vi duy déi v&i cdt mao quan

vipy1

-Pha: 5 % phenyl metyl siloxan

- Chidu dai: 30 m, dwdng kinh trong : 0,25 mm, 4§ day mang: 0,25 pm

vipy2

- Pha: 34 % /64 %/2 % phenyl/metyl/vinyl-silicon

- Chidu dai: 30 m, dwéng kinh trong : 0,32 mm, d8 day mang: 0,25 pm.
C.2 Vidy vé diéu kign sic ky khi

GC:

Cét:

Khi mang
B bom:

Nhiét dd bom
Nhigt dd detector
Thé tich bom:

Churong trinh nhiét 4§

Nhiét d& ngudn:
Ché dé ion héa:

Néng d6 dung dich chuén:

24

S4c ky khi vé&i bd nap miu ty dong va detector khéi phd
Xem & trén
Heli 5.0; 4p suét: 4,5 bar

Nén khdng chia dong; chia dong: 20 mL/min; thei gian khéng
chia dong: 1.5 min

Mang ngan: chét igng khdng bj rd rl
250 °C

290 °C

1 uL (tv 60ng)

70 °C, 3 min d3ng nhiét

13 °C/min @én 280 °C

20 min ddng nhiét

230°C

El

Tir 25 pg/uL dén 190 pg/ul
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1 8 10
7 000

6 000
5000
4 000

3000

2000

1000

AN RS LR EE R RS RN LR R

T ST IEENY PR TSN TS S ST PR AN PN AT AU RO SR

6 8 0 12 14 1% 18 20 22 24 26 28 30

CHU DAN
X Thei gian tinh bding min

Y Mat 4 trong dbi
dimetyiphtalat
dietylphtalat
diallylphtalat
dipropylphtalat
di-{2-metylpropyl)phtalat
dibutylphtalat
butylbenzylphtalat
dixyclohexylphtalat
di-{2-etylhexyl}phtalat
10 dioctylphtalat

11 didexylphtalat

12 diundexylphtalat

-

W0~ e W

Hinh C.1 - Vi du sic dé thu dwgc v&i detector GC-MS
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Phu lyc D

(Tham khao)

So do cia xac dinh phtalat

Léy mau
4
Ham lwgng chét khd < 80 % Ham luegng chét khd > 80 %
Vidy Vidy
- Bin - a4t (sét, cat)
- Trmtich - chét thai (vi dy chét thai sinh
- Chétrénlo limg hoc, compost)
|
t t ¥ t
Bong khd _I Loai nuérc béng X4c dinh ham lugng
X4c dinh ham |— Na;SO, chit khé
Iwgng chét khd

i

Chiét tir 1 g 88n 10 g mAu khd bing dung dich
chudn noi (etyl axetat voi D4-DBP, D4-DOP va

D4-DEHP)
Léc ddu 30 min

Lam sach AlLO
{néu can) ’

1

Xéc dinh bdng GC-MS

Hinh D.1 — So 48 xéc dinh céc phtalat trong bun, chét thai sinh hoc va a4t
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Thw muc tai liéu tham khao

(1] EN 15934, Sludge, treated biowaste, soil and waste — Calculation of dry matter fraction after
determination of dry residue or water content

[2] EN 16179, Sludge, treated biowaste and soil — Guidance for sample pretreatment
[3] 1SO 383, Laboratory glassware — Interchangeable conical ground joints

[4] TCVN 6910-2:2001 (ISO 5725-2:1994), B chinh xac (d6 dang va d chum cla phuong phap do
va két qua do — Phan 2: Phuong phéap co ban xac dinh @8 13p lai va dd tai 1ap cla phuong phéap do
tidu chuén.

[51 TCVN 6661-1 (1ISO 8466-1), Chét lvgng nwdc — Hiéu chudn va danh gia cac phuong phéap phan
tich va wéc hegng cac dac trng théng ké — Phan 1: Dénh gia thdng ké cac ham chuén tuyén tinh.

[6] K. Furtmann Phthalates in surface water — A method for routine trace level analysis; Fresenius'. J.
Anal. Chem. 1994, 348 pp. 291-296.
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