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La&i néi dau
TCVN 8062 : 2009 thay th€ TCVN 6133 : 1996 va TCVN 6136 : 1996.

TCVN 8062 : 2009 hoan toan tuong duong véi Phuong phap 8141A
clia Cd quan bao vé mbi trudng Hoa Ky (EPA Method 8141A).

TCVN 8062 : 2009 do Ban ki thuadt tiéu chudn Qudc gia
TCVN/TC 190 Chét lugng d4&t bidn soan, T8ng cuc Tiéu chudn Do
luang Chat (udng dé nghi, Bd Khoa hoc va Cdng nghé céng bé.
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Chat lugng dat -
Xac dinh hgp chat phospho hiru co bing sac ky khi — Ky thuat
cot mao quan

Soil quality -
Crganuphosphorus commipounds by gas chromaiography — capillary column techirique

1 Pham viva ap dung

1.1 Tiéu chudn nay mé ta phudng phap sic ky khi (GC) mao quan dudc sl dung dé xac dinh nong dé
cla cac hgp chat phospho hitu co (OP). Cot silica nong chay, dng hd quy dinh trong phuong phap nay
cho dd phan gidi cao hon, d6 chon loc tét han, do nhay tang hon va phan tich nhanh hon cét nap. Cac
hop chat liét ké trong bang dudi day cé thé dugc xac dinh bang GC slr dung cdt mao quan vdi detector
quang ké ngon Iifa (FPD) hoac detector nito-phospho (NPD). Thudc trir cd triazin cing co thé duoc xac
dinh bang phuong phap nay néu diing NPD. M&c du dir liéu vé dac tinh cGa hoa chdt dugc dua ra cho
timg héa chat da fiét ké, nhung khéng phai tat cd cac hoa chat déu cé thé duge xac dinh trong phan tich
don. Cac két qua sé bi gidi han do viéc x{ ly hoa hoc va sic ky clia nhidu hoa chat nay va co thé dan
dén clng rlra gidi. Ngudi phan tich phai lua chon cét, detector va qui trinh hiéu chudn déi cac chat phan
tich cu thé trong nghién cltu. Moi hoa chat da liét ké 1a cac can trd tiém 3n cla phuang phap néu nhimg
hoa chat nay khong phai fa chat can phan tich.

Tén hgp chit ] S3 CAS
Thudc trir sAu phospho hiu co rh o
Aspon,® [ 3244-50-4 |
Azinphos-methyl | 86-50-Q '
Azinphos-ethyl * I 2642-7T1-3
! Boistar (Sulprofos) | 35400-43-2 T
: Carbophenothion * [ 786-19-6 |
! Chlorfenvinphos * 470-50-6
Chiorpyrifos 2921-88-2 |
7 Chlorpyrifos methy! ® 5508-13-0
T Coumaphos ' 56-72-4
| Crotoxyphos * 7700-17-6 .
I Demeton-O © 8065-48-3 i
T DemetonS° _ 8065-48-3

w
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' Tén hgp chat S6 CAS
Diazinon 333-41-5
Dichlcrofenthion * 97-17-6
Dichlorvos (DDVP) 62-73-7
Dicrotophos * 141-66-2
| Dimethoate 60-51-5
[ Dioxathion®* 78-34-2
Disuifoton 298-04-4
EPN 2104-64-5
Ethion* 563-12-2
Ethoprop ' 13194-48-4
Famphur* 52-85-7
Fenitrothion® 122-14-5
Fensulfothion 115-90-2
Fonophos* 844-22-9
\_ Fenthion 55-38-9
_' Leptophos™* 21609-90-5
i Malathion 121-75-5
[ Merphos® . 150-50-5
| Mevinphos* | 7786-34-7
Monocrotophos 6923-22-4
Naled ] 300-76-5
Parathion, ethyl 1 56-38-2
Parathion, methyl 298-00-0
Phorate 298-02-2
Phosmet* 732-11-6
Phosphamidon® 13171-21-6
Ronnel | 299-84-3
Stirophos(Tetrachlorovinphos) . 22248-79-9
Sulfotepp | '3689-24-5
TEPP 21646-99-1
Terbufos® 13071-79-9
[ Thionazin (Zinophos)*® 297-97-2
— Tokuthion (Protothiofos)® 34643-464
Trichlorfon® ' 52-68-6
Trichioronat® 1 327-98-0
Hdéa chdt Cang nghiép |
Hexamethylphosphoramid{HMPA)* i 680-31-9
Tri-o-cresylphosphat (TOCP)*¢ 78-30-8
Thudc trif ¢d Triazin (riéng NPD)
Atrazin® 1912-24-9
Simazin* ' - 122-34-9

* Chat phan tich nay da dugc danh gia chi khi dung cat 30 m.

| * san ph8m nay khdng cén san xust & U.S, hién nay khéng c6 tidu chudn.

< Chat chufin ¢ thé ¢ nhidu thanh phén do su oxy hoa.
? Hgp chAt Ia rdt doc hoac ddc cho ha thdn kinh.
* C6 thé quan sat dugc cac dinh chinh/déi x(mg lién ké do déng phan cisitrans.
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1.2 Ngudi phan tich ¢6 thd ding phuong phap cdt /detector kép dé phan tich loai dich chiét twong déi
sach. Hai cdt silica néng chdy hd cé dd phan cyc khac nhau dai 15 m dén 30 m dudng kinh 0,53 mm
duoc ndi v8i ddu bam mau hinh chlr T va timg céi dugc ndi véi mdt detector. Ngudi phan tich can chu y
dén viéc sir dung cdu hinh cot kép néu thiét bj cla ching tuy thudc vao su qua tdi co hoc, néu nhiéu
méu dugc phan tich trong thdi gian ngén, hoc khi phan tich mAu dich chiét bi nhiém ban.

1.3 Hai detector cé thé dugc dung cho cac hoa chat OP da ligt ké. FPD thuc hién bing cach do su
phét thai ra cac loai cé chlfa phospho- ho#ic — luu huynh. Cédn t&i wu hoa qua trinh thuc hién detetor
bang cach chon bd loc quang phl hgp va diéu chinh hydro va dong khi tdi ngon Ifra. NPD la mét detetor
ion hoa ngon Itfa c6 dau ngon Ilfa bing gém rubidi |am tang tin hiéu dap tr3 cua cac chat phan tich co
chifa phospho- va higu (mg nitro. FPD c6 @9 nhay cao hon va dd chon loc tét hon, nhung la detector it
phé bién trong cac phong thi nghidm méi trutng.

1.4 Bang 1 liét ké gidi han phat hién cha phuong phap (MDLs) d8i vdi cac can chat phan tich, dung cét
15 m va FPD, cho thanh phdn nudc va dat. Bang 2 liét ké gidi han dinh luong udc tinh (EQLs) ddi véi
thanh phan khac. MDLs va EQLs ding cdt 30-m sé rat giéng véi cac gia tri thu duoc tu cdt 15-m.

1.5 Vidc s dung hé théng cét 15 m khéng cé gia tri ddy dU d&i véi viéc xac dinh cac chat sau. Ngudi
phan tich phai chimg minh dudc dd phan gidi sic ky cla tat ca cac chét phan tich, do thu hdi Idn hon
70 %, vai dg chinh xac khdng 1én hon 15 % RSD, trudc khi chap nhan dif liéu trén hé thdng cot 15-m ¢
thé dugc bao c4o céac chat phan tich nay ho#c bat ky cac chat thém vao sau:

Azinphos-etyl Ethion Phosmet
Cacbophenothion Famphur Phosphamidon
Clofenviphos HMPA Terbufos
Dioxathion Leptophos TOCP

1.6 Né&u TCVN 8062 dugc dung dé phan tich cac médu khdng tuong ty nhau, viéc nhan dang cac hop
chat cdn phai duoc hd trg bAng phan tich khdng dinh. Ph&n 8.0 dua ra chudn c( phi hop clia may séc
ky khi/may khéi phd (GC/MS) d8 khing dinh chat luong clia viéc nhan dang cac hop chat.

1.7 Phuong phap nay chi duge slf dung hosc dugc gidm sat bdi cac nha phan tich cé kinh nghiém
trong viéc sif dung sic ky khi mao quan va dién giai sic dd.

2 Khai quat phuong phap

2.1 TCVN 8062 dua ra cc didu kién sic ky khi d8 phat hién ndng dd ppb cla cac hgp chat phospho
hitu co. Trudc khi sif dung tiéu chudn nay, phai sif dung ky thuat chudn bi mau thich hgp. Mau nuéc
duoc chiét trong méi trudng pH trung tinh véi metylen clorua bing cach ding phéu tach (Phuong phap
3510) hoac may chiét idng-ldng lién tuc (Phuong phap 3520). May chit Soxhiet (Phuong phap 3540)
hoac May chiét Soxhlet tu ddng (Fhuong phap 3541) sir dung clorua metylaxeton (1:1) dugc dung cho
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mau ran, C4 chét Iong hilu cd nguyén chét va da pha lodng (Phuong phap 2580, Pha lodng chét thai)
c6 thé duoc phan tich bang cach bom tryc tidp. M3u thém dugc s dung d8 kiém dinh kha nang ap
dung cla ky thuat chiét da chon d&i vdi timg loai mau méi. Sic ky khi cé trang bi detector quang ké
ngon Ifa hoac detector nitro-phospho dudc ding cho qui trinh da du lugng nay.

2.2 Este phospho hltu cd va thioeste cé thé bi thuy phan trong mdi trugng axit va bazo. Mau da chudn
bi ding qui trinh mét phdn axit va bazao la khdng phu hop d6i véi TCVN 8062.

2.3 Chiét siéu am (Phuong phap 3550) cng la phuong phap chuin bi mu khéng phu hap déi vdi
phudng phap 8141 va khdng nén sif dung vi cé nguy ¢o pha va cac chat cdn phan tich trong qua trinh
chiét sidu am.

3 Vién dan
3.1 Tham khao Phuong phap 3500, 3600 va 8000 cdng nhu phén 1.1.

3.2 S dung phuong phap 1am sach Florisil (Phuong phap 3620) ddi véi cac hgp chét trong phuong
phap nay da chimg minh dugc dé thu héi thu nhd han 85 % va do vay khdng nén sir dung ddi vdi tit ca
cac hap chat. Tham khao Bang 2 cla phuong phap 3620 vé dé thu hdi cia hgp chit phospho hitu co.
Dung FPD thudng loai trir dugc yéu cdu vé 1am sach m3u, N&u cac trudng hop dac thl, yéu cdu sur
dung qui trinh 1am sach khac, ngudi phan tich phai xac dinh dugc dir liéu rira giai va chimng té dugc dd
thu héi timg ché&t phan tich khdng nhd han 85 %.

3.3 SU dung phuong phap lam sach thim chiét qua gel (GPC) (Phuong phap 3640) d& lam sach miu
da chimg minh duoc dé thu hdi nhd hon 85 % dd&i véi nhiéu phuong phap phan tich, bdi vi cac chat phan
tich rira gidi trudc bis-(2-etylhexyl) phtalat. Do vay phuong phap 3640 khang nén sU dung cung vdi
phudng phap nay, trif khi cac chit cin phan tich duac liét ké trong phudng phap 3640 hoac chimg minh
dugc d6 thu héi 16n hon 85 %.

3.4 Sir dung detector do quang ngon Ifa trong ché dd phospho sé& gidm thidu can trd tir vat liéu khéng
chita phospho ho#c Iuu huynh. Luu huynh thir cAp s& can trd khi xac dinh hgp chat phospho hitu co
bang sac ky khi quang ké& ngon Ilra. N&u phuong phap 3660 duge dung dé lam sach sunfua, chi chon
tetrabutylamonium (TBA)-sunfit, vi d8ng va thuy ngan cé thd ph& huy thudc trir sdu phospho hitu co
Tinh bén clia timg chét phan tich phai dugc thr nghidm dé ddm bao réng dé thu héi tir budc 1am sach
TBA-sunfit khdng nhé hon 85%.

3.5 Detetor halogen dac trung (vi du do dd dan dién hoic do vi dién Iugng) rat kén chon d6i vdi cac
hop chat chfa halogen va cd thé dugc sit dung chi d8 xac dinh clopyrifos, Ronnel, Coumaphos,
Tokuthion, Tricloronat, Diclovos, EPN, Nale, va Stirophos. Nhiéu thudc trir s3u phospho hifu ¢d ciing c6
thé duoc phat hién biing detector by electron (ECD); Tuy nhién, ECD khang dac hiéu nhu NPD hoac
FPD. ECD chl dugc sir dung khi cac phan tich truéc da ching minh rdng cac can trd sé khéng anh
huding bat Igi dén sy dinh lugng va dd nhay detector la di dé dap (mg dugc gidi han qui dinh,
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3.6 Mt s8 chat phan tich s& cung rlfa gidi, dic biét trén cot 15-m (Bang 3). Néu quan sat thdy cd hién
tuong cing rifa gidi, nguai phan tich cdn phai (1) Iva chon mét cét thif hai c6 do phan cuc khac dé kiém
chimg, (2) dung cot 30-m x 0,53-mm, ho#c (3) dung cét ID 0,25-mm hogc 0,32-mm. Xem tif Hinh 1 dén
Hinh 4 vé su k&t hop clia cac hop chat khdng cung rifa gidi trén ¢4t 15-m.

3.7 Céac c3p sau day cung dugc rifa gidi trén cp cot DB-5/DB-210 dai 30 m
DB-5 Terbufositri-o-cresyl phasphat
Hoat chat Naled/Simazin/Atrazin
Diclorofenthion/Demeton-0
Tricloronat/Aspon
Bolstar/Stirophos/Carbophenothion
Phosphamidon/Crotoxyphos
Fensulfothion/EPN
DB-210 Terbufos/tri-o-cresyl phosphat
Diclorofenthion/phosphamidon
Clopyrifos, metyl/Parathion, metyl
Clopyrifos/Parathion, aty!
Aspon/Fenthion
Demeton-0/Diemthoat
Leptophos/Azinphos-metyl
EPN/Phosmet
Famphur/Carbophenaothion
Xem Bang 4 vé thdi gian luu clia cac hgp chét nay trén cot 30-m.
3.8 Nhimg kho khan gap phai khi phan tich cac chat cin phan tich bao gém:

3.8.1 Tetraetyl pyrophosphat (TEPP) I3 diphosphat khéng bén bj thuy phan trong nudc va khéng bén
véi nhiét (TEPP phan huy tai 170 °C). Phdi hét sic cin than d8 giam thidu sy mat mat trong qua trinh
phan tich GC va trong khi chudn bi m3u. Viéc nhan dang nhiéu 16 m3u chudn kém chét lugng ia khé
khan vi anh hudng cla electron (El) kh&i phd clia TEPP 1a gn nhu gidng hét véi san phdm chinh bi bé
gay clia chung, trietyl phosphat.

3.8.2 D3 hoa tan trong nudc cla Diclovos (DDVP) 1a 10 g/l tai 20 °C, va dd thu hdi tir dung dich nuéc
14 thap.
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3.8.3 Hoat chat naled chuyén thanh Diclovos (DDVP) trén cét do qua trinh kh{ brom. Phdn (mg nay
clng c6 thé xay ra khi xir ly mau. Mic dd khir brom sé& phu thugc vao ban chat cla thanh phdn mau
dugc phan tich. Ngudi phan tich phai xem xét dén qua trinh khir brom tiém an khi xac dinh hoat chat
Naled.

3.8.4 Triclofon dugc sdp x&p lai va bj khir hydroclorin trong méi trudng axit, trung tinh hoac baza dé
tao thanh diclovos (DDVP) va axit clohydric. Néu phuang phap nay dudc sU dung dé xac dinh phospho
hitu co cé trong triclofon. thi ngudi phan tich cdn phai nhan biét dugc kha nang c6 thé sip xép lal
diclovos dé tranh nhan dang nham.

3.8.5 Dimeton (Systox) |38 mét hédn hgp hai hgp chat: 0,0-dietyl0-{2-(etylthio)etyl]phosphorothio
(Demeton-0) va 0,0-dietyl S-{2-(etylthio)etyl]phosphorothioa (Demeton-S). Hai pic dugc quan sat trén tat
ca sic d8 tuong (mg vdi hai d8ng phan nay. Nén sl dung hap ch&t tach sédm (Demeton-S) d8 dinh
Iugng.

3.8.6 Dioxathion 1a thudc trir sAu mét thanh phan. Tuy nhién, mét sé pic ngoai cing quan sat duoc
wrén sc dé cac chat chuin. Cac pic nay xust hién 13 két qua cla sy ddng phan hoa oxy-luu huynh tu
phat. Vi vay. dioxathion khdng dudc dua vao trong hdn hgp chudn thanh phan.

3.8.7 Merphos (tributyl) phosphorotrithioite) 1a mét thuéc trir sdu mét thanh phan, dé bi oxy hoa thanh
phospharotrithioat (Merphosoxon). Phan tich sac ky merphos gan nhu ludn ludn cho hai pic (merphos
khdng oxy hoa rira gidi trudc tién). Vi lugng tuong di mau oxy hoa va dung dich chuan cé thé khac
nhau, nén viéc dinh Iugng dya trén t8ng cla ca hai pic ¢ thé la phi hgp nhat.

3.8.8 Thdi gian luu clia mot s8 chat phan tich, dac bié¢t monocrotophos, ¢6 théd dai han khi néng dd
trong budng phun tang lén. Ngudi phan tich cdn phai kiém tra nhimg thay ddi vé thdi gian luu clia nhing

mau bi nhiém ban nhiéu.

3.8.9 Nhiéu chat phan tich sé phan huy trén vi tri hoat déng trong hé sic ky. Ngudi phan tich phai dam
bao ring budng phun va bd chia dong khéng bi nhiém bin va silan héa. Cot cin phai dugc 1dp dat va
bao dudng thich hop.

3.8.10 Tinh nang cla ha sic ky sé giam theo thdi gian. D6 phan giai cot, bé gdy cac chat phan tich va
duiing nén cb thé duge ci thién bang cach nfa cdt (phdn 7). Su oxy hoa cdt 1a khdng thé ngan can
duce.

3.9 Can trd cla phuong phap cé thé do chat nhidm ban trong dung méi, thudc thir, dung cu thuy tinh,
va cac dung cu khac trong qua trinh xUf ly m3u din dén nhimg vét rdi rac hoac lam duong nén nang lén
trong sac @6 khi. Tt ca nhimg vat lidu nay phai dugc kiém tra hang ngay d8 dam bao 1a khong bi cac
chit can trd dudi cac didu kién phan tich bAng cach phan tich thudc thlr trdng (phin 8.0).

3.10 Can trd detetor NP: Thudc trir cd Triazin, nhu Atrazin va Simazin, va cac hgp chat chira nito khac
cb thé gay can trd.

10
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4 Thiét bj va vat ligu

4.1 May sdc ky khi: M3t hé thdng phan tich hoan chinh cé bo sdc ky khl phi hgp vdi cét hodc budng
bom cé/khdng c6 bd chia dong, va tat cd cac phy kién dugc yéu cdu, ké ca bom tiém, cdt phan tich, khi,
detector phi hgp va bd ghi dir liéu. Ngudi phan tich cdn phai chon detector dé ap dung cho phép do cu
thé, detector quang hoa ngon lifa hosic detector nito-phospho. Nén c6 hé théng dir lidu dé do dién tich
dinh va hién thj kép cla sic phé.

4.1.1 Cdt mao quan (0,53-mm, 0,32-mm hoac 0,25-mm ID x 15-m ho#c 30-m dai, phu thudc vao d6
phan gidi dugc yéu ciu). N&n ding cét 0,53-mm ID d6i véi cac ing dung phan tich vé méi truong va
nudc thai. Cot kép, budng bom don yéu ciu cac cdt o chiu dai va cd 16 bang nhau. Xem phan 3.0 va
t Hinh 1 dén Hinh 4 v& hudng dan Iua chon chiéu dai va dudng kinh cot phu hop.

4.1.1.1 Cot 1-15 hoac 30-m x 0.53-mm dé réng I& mao quan, d6 day mang 1,0-um, dudc lién két hoa
hoc vai 50% trifluoropropy! polysiloxan, 50% metyl polysiloxan (DB-210), hoac tuong ducng.

4.1.1,2 Cot 2-15 hoac 30-m x 0,53-mm dd rdng 18 mao quan, do day mang 0,83-um, dugc lién két hoa
hoc vdi 35 % phenyl metyl polysiloxan (DB-608, SPB-608, RTx-35), ho&c tvong duong.

4.1.1.3 Cot 3- 15 ho3c 30-m x 0,53-mm dd réng |16 mao quan, dé day mang 1,0-um, dugc lién két hoa
hoc véi 5% phenyl polysiloxan, 95% metyl polysiloxan (DB-5, SPB-5, RTx-5), hodc tuong duong.
4.1.1.4 Cot 4 -15 hoac 30-m x 0,53-mm cdt hd nhdi silica, dugc lién két hoa hoc vai metyl polysiloxan
(DB-1, SPB-1, hoac tuong duong), d¢ day mang 1,0-um hodc 1,5-um.

4.1.1.5 (Tuy chon) B cdt xa&: Bd cbt xa vdi pha lién két (J&W Scientific, Catalog no.430-3000 hoac
tuong dudng).

4.1.2 B0 chia dong: Néu c4u hinh cdt kép, buéng bom don dugc dung, cdt 8ng hd phai dugc ndi vér
mét trong cac bd chia dong sau, hoac tuong duong:

41.21 Bo chia dong 1: J&W Scientific press-fit thuy tinh dang Y-3 dudng chia (J&W Scienlific,
Catalog s6 705-0733).

4.1.22 B& chia dong 2: Supelco 8-d3u bom bang thuy tinh hinh chr T, khir hoat tinh (Supelcoc,
Catalog s6 2-3665M).

4.1.2.3 B0 chia dong 3: Restek dang hinh chlr Y dau néi silica néng chdy (Restek, Catalog no. 20405).

4.1.3 Budng bom

4.1.3.1 Cdt nhdi, nén s dung bang thliy tinh c6 duting kinh trong 0,53-mm va vj trf cla cdng budng
bom d 1/4 liner. Cac cdng vao budng bam cé thé khdp véi bd chia déng (phan 4) ddi vai phan tich ding
cot kép.

4.1.3.2 Budng bom mao quan cé chia dong/khdng chia dong van hanh theo ché do chia dong dugc
yéu cdu dai vdi cét 0,25-mm va 0,32-mm. '

11
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4.1.4 Detetor
4.1.4.1 Nén dung Detetor quang hoa ngon Ilfa (FPD) van hanh theo ché& dd dac trung phospho.

4,1.4.2 Detector nita-phospho (NPD) van hanh theo ché dé dac trung phospho it dugc chon nhung cd
th& phat hién thuéc trlr cd triazin.

4.1.4.3 Detector halogen dac trung (d3n dién tir hodc vi nhiét lugng) chi dugc ding véi mét vai chat
phan tich cé chifa halogen hoac sunfua (phdn 3.0).

4.1.4.4 Detector by dién tir c6 thé dugc dung ddi véai mot sG chat phan tich (phan 3.0).
4.1.5 Hé thdng dirliéu
4.1.5.1 Hé thdng dr lidu c6 thé dua ra biéu @4 sic ky, thai gian luu, va dir lidu tich hop pic.

4.1.5.2 Nén slr dung hé thdng dir liéu cho phép Iuu gilr dif liéu sic ky thd.

5 Thudc thar

5.1 Dung mai

5.1.1 lIsooctan, (CH,);CCH,CH(CH,),- Hoa chat bao vé thut vat cd chat lugng tét hoac tuong duong.
5.1.2 Hexan, C4H,, - Hoa chét bao vé thuc vat c6 chéat lugng tét hoac tuong duong.

5.1.3 Axeton, CH,COCH,, Hoa cht bao vé thyc vat cé chat lugng tét hoac tuong duong.

5.1.4 Tetrahydrofuran (THF), C,H,O - Hoa chét bao v& thuc vat c6 chat lugng tét hoac tuong duong
(chi cho chudn triazin).

5.1.5 Metyl tert-butyl-ete (MTBE), CH,0t-C,H, Hoa chat bdo vé thyc vat cé chat lugng tét hoic tuong
duong (chi cho chudn triazin).

5.2 Dung dich tidu chuan g&c (1000 mg/l): c6 thé chudn bj tir vat liéu chudn tinh khist hoac cé thé
duoc mua néu dung dich d3 dugc ching nhan.

5.2.1 Chuan bi dung dich chudn g&c bang cach can chinh xac 0,0100 g hgp chét tinh khiét. Hoa tan
hap chét trong hdn hon thich hgp axeton va hexan va pha loang trong binh dinh mirc 10 ml. Néu db tinh
khiét hgp chat dat 96 % hoac cao hon, cé thé khdng cdn can chinh xac dé tinh ndng dé cla dung dich
chudn géc. Cé thé s dung dung dich chudn g&c mua trén th trudng da biét c6 ndng dd bat ky néu cac
dung dich nay duoc chimg nhan bdi nha san xuat hodc cac ngudn ddc 1ap.

5.2.2 Ca simazin va atrazin déu [t tan trong hexan. N&u yéu cdu dung dich chudn simazin va atrazin,
thi atrazin can phai dugc hoa tan trong MTBE, va Simazin hoa tan trong axeton/MTBE/THF (1:3:1).

5.2.3 Dung dich chudn g6¢c hén hgp: Dung dich chudn nay cé thé dugc chuln bj tir dung dich géc
thanh phan. Ngudi phan tich phai ching minh dugc chat phan tich thanh phan va san phdm oxy hoa
théng thudng dugc phan gidi bang hé thdng sic ky khi. B&i vai chudn géc hdn hgp it hon 25 thanh
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phan, I8y chinh xac 1 ml ttmg dung dich g&c thanh phan c6 néng dd 1000 mg/l, cho thém dung mdi va
trdn déu dung dich trong binh dinh mdc 25 mi. VI du, 88i véi dung dich chudn hdn hgp chia 20 thanh
phan, néng dd clia timg thanh phan trong hdn hgp, sau khi thé tich dugc diéu chinh dén 25 mi. s& la 40
mg/l. Dung dich hén hop nay cé thé€ pha loang thém dé thu dugc ndng dd cdn. Khdng nén dung dung
dich chudn g&c hdn hgp chifa han 25 thanh phén.

5.2.4 Luwu gir dung dich chudn (chudn géc, chudn hén hdp, chudn hiéu chuan, chudn ndi va chuan
thém) & 4 °C trong thung Teflon g&n kin & nai t3i. T4t cd dung dich chuin cdn phai thay thé sau hai
thang, hoac sdm han néu QC hang ngay (phan 8.0) cho thdy ¢6 van dé. Dung dich chudn dé thuy phan
bao gdm TEPP, metyl parathion va merphos cdn phai dugc kiém tra 30 ngay mét lan.

5.2.5 Nén chia nhd nhidu dung dich chusn va Iuu gir trong lo thuy tinh nhd. Timg lo thuy tinh cdn phai
s dung nhu chudn lam viéc dé gidm thidu nguy co nhiém b&n ho#c thuy phan toan bé 16 mau.

5.3 Dung dich chudn hiéu chudn can phai dugc chudn bj tdi thiéu & nam ndng do bing cach pha lodng
dung dich chudn géc hdn hop vdi isooctan hoic hexan. Néng dd phai tuong (mg vdi khoang ndng dé dv
kién trong cac mAu thuc va nam trong khodng tuyén tinh clia detector. Dung dich chudn hiéu chudn
phospho hitu cd can phai thay thé sau mét hoac hai thang, hodc sém hon néu so sanh vdi mau kiém tra
hoac véi co sd dif liéu trude day cho thdy cb van dé. Phong thi nghiém cé thé chudn bi riéng dung dich
hiéu chudn d6i v6i cac dung dich chun dé thuy phan d3 néu & trén.

5.4 Dung dich ndi chudn: Dung dich chudn ndi chi diing cho cac mAu cé dac tinh tét bang ngudi phan
tich ¢ kinh nghiém trong thuc hién. S dung dung dich chudn néi 13 phic tap do mét s6 thudc trif sau
phospho hitu co cung rira gidi va do su khac nhau vé tin hiéu dap trd clia detector véi cac hoa chat
khong gidng nhau. -

5.41 Tin hiéu dap trd clia FPD d8i véi cac hgp chidt phospho hitu cg dugc nang cao do suf c6 mat
nguyén tir sunfua lién két véi nguyén tir phospho. Khdng ding thiophosphat lam dung dich ndi chuin
cho phospho hitu co c6 mét sd nguyén t& luu huynh khac nhau (vi du phosphorothioat [P=S] nhu la
dung dich ndi chudn cho phosphat [PO,]) hoac phosphorothioate (P=S;)]).

5.4.2 Néu dung dung dich néi chudn, ngudi phan tich phai chon mdt hoac nhiéu dung dich dich noi
chudn c6 thudc tinh phan tich tuong ty nhau d6i véi cAc hop chat cin quan tam. Ngusi phan tich phai
chimg minh rang phép do dung dich chudn ndi khdng bi anh hudng bdi phuong phap hoac can trd do
thanh phan mau

5.4.3 Néu ding cdt 15 m, khé dé phan gidi hoan toan dung dich chudn ndi khdi cac chat phan tich
quan tam, can trg phuong phép va can trd nén. Ngudi phan tich phai chimg minh ring phép do dung
dich chu&n ndi khdng bi 3nh hudng bdi can trd phuong phap va can trd do thanh phin mau.

5.4.4 Dung dich ndi chudn NPD sau dugc ding cho cap cét 30 m. Tao dung dich 1000 mg/l 1-bromo-
2-nitrobenzen. D&i vdi thém chudn, pha lodng dung dich nay dén 5 mg/l. St dung thé tich thém 10 ui/m!
dich chiét. Néng do thém cla dung dich ndi chudn cdn phai gilr khdng d8l ddi vai tat cd cac mau va
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dung dich chudn hiéu chuln. Do gia trj dap trd FPD nhd, nén 1-bromo-2-nitrobenzen 13 dung dich ndi
chuin khong phi hgp véi detector. Khdng ¢6 dung dich ndi chuan FPD nao dugc khuyé&n céo.

5.5 Dung dich thém ndi chudn: Ngudi phan tich phai gidm st su thuc thi cla qua trinh chiét, Iam sach
(néu diing) va hé thdng phan tich, tinh hiéu qua ctia phudng phap xU ly ting hén hop mau bang cach
thém, dung dich chuan va mau trdng véi mét hoac hai dung dich thay thé (vi du hgp chat phospho hinu
co khdng dudc du doan cb trong mau). Néu nhiéu chat phan tich dugc do, nén dung hai dung dich thém
(mét dung dich bi nra gidi sém va bj rira gidi mudn). Chat tuong tuf cia chat phan tich da duoc doten
héa |a chat them khdng phu hop d&i vai phan tich sic ky khi/FPD/NPD.

5.5.1 Né&u chat thay th& dugc slr dung, ngudi phan tich ph'cl’ni Iya chon mét hoac nhidu hop chit twong tu
v8 mat phan tich véi cac hop chat quan tam. Ngudi phan tich phai chimg minh rang phép do dung dich
chudn thay thé khong bi can trd clia phuong phap hoac can trd chat nén. Hudng dan khai quat vé lua
chon va sir dung chat thém dugc dua ra trong phan 5.0 clia phuong phap 3500.

5.5.2 Tributy! phosphat va triphenyl phosphat dudc ding nhu i3 chudn thay thé FPD va NPD. Thém
1,0 ml dung dich thém chudn 1 ug/l (1 ng dung dich thay th&) cho ting mau nudc va timg mau divtrdm
tich. N&u ¢ hién tuong cung rifa gidi, 4-cloro-3-nitrobenzo-triflorua cing dugc dung nhu 12 chudn thay
thé NPD.

6 Liay miu, bao quan va xir ly miu
6.1 Xem vat lidu hudng dan chuong b8n, “chat phan tich hitu cg” phan 4.0.

6.2 Dich chiét dugc Iuu gilf trong td lanh.d 4 °C va dugc phan tich trong khoang 40 ngay sau khi chiét,
Xem phén 5.2.4 vé luu gilr dung dich chudn.

6.3 Este phospho hitu cd sé thuy phan trong didu kién axit hoac bazo. Diéu chinh mau téi pH tir 5 dén
8 béng dung dich natri hydroxyt hoac axit sunfuric cAng sém cang t8t ngay sau khi [dy mau. Ghi lai thé
tich da dang.

6.4 Tham chi néu luu gilr d 4 °C va dung thuy ngan clorua nhu la chat bao quan, phan Idn cac chét
phospho hiru co trong mau nudc ngdm da 18y dé khao sat hoa chit bao vé thyc vat cla Quéc gia sé
phan huy trong khoang thdi gian 14 ngay. Cén bt ddu qua trinh chiét mau trong vong 7 ngay ké tif khi
I&y mau.

7 Céach tién hanh/qui trinh

7.1 Chiét va lam sach

7.1.1  Tham khao chuong 2 va phuong phap 8140 vé hudng dan chon qui trinh chiét phi hop. Noi
chung, mau nudc duge chiét tai pH trung tinh bang metylen clorua, dung Phuong phap 3510 hoac 3520.
Mau chat ran dugc chiét dung phuong phap 3540 hoac 3541 béing metylen clorua/axeton (1:1 viv) hoac
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hexan/axeton (1:1 viv) nhu 1a dung mdi chiét. Phuong phap 3550 1a ky thuat chiét khong phu hop vai
céc chdt phan tich cla phuong phap nay (xem phén 2.3).

7.1.2  Qui trinh chiét va lam sach sl dung cac dung dich pH dudi 4 hodc pH trén 8 clng khang thich
hap ddi véi phugng phép nay.

7.1.3 Néu yéu clu, cac mau co thé dugc lam sach ding Phuong phap trinh bay trong chuang bén,
phan 2. Lam sach cot bang Florisil (Phuong phap 3620) va lam sach sunfua (Phuang phap 3660, chon
TBA-sunfua) c6 thé ap dung cho chat phospho hitu co. Lam sach thdm gel (Phuong phap 3640) ndi
chung khéng dugc dung cho thudc trir sdu phospho hiu co.

7.1.3.1 Néu yéu cdu lam sach Iuu huynh bang phuang phap 3660, khdng duac sif dung thuy ngan
ho&c dong.

7.1.3.2 GPC chi c6 thé dugc dung néu tat ci céc thuc trir sdu phospho hitu co d3 dugc liét ké nhu (3
chat phan tich clia phuang phap 3640, hoac néu phong thi nghiém da chimg minh ducc dd thu héi 6n
hon 85 % d&i v6i phospho hitu co tai ndng dd khéng I6n hon 5 1an cla gisi han hanh ddng qui dinh.
Phong thi nghiém phai luu lai cac di liéu chiing minh dd thu hdi dugc chdp nhan.

7.1.4 Trudc khi phan tich sac ky khl, dung mdi chiét c¢é thé duoc thay thé béng hexan. Ngudi phan tich
phai dam bdo réng chuyéndinh lugng toan bé dich chiét cd d4c. Dir liéu cla mét phéng thi nghiém cho
thdy mau khdng chuyén dugc bang 100 % hexan trong khi xU ly mau, vi cé th mat nhidu hgp chat
phospho hitu ca phan cuc. Chuyén este phospho hifu cd t8t nhat kem véi ding metylen clorua hoac
hén hop dung méi hexan/axeton.

7.1.5 Metylen clorua c6 thé dugc ding nhu |1a dung madi bom véi FPD va NPD.

CHU THICH Can tuan thi hudng din nha san xust d8 ding metylen clorua phi hgp véi moi detector dac trung

nao dé.

7.2 Didu kién sic ky khi

7.2.1 Nén dlng bdn cdt mao quan ID 0,53 mm dé& xac dinh phospho hifu cd bang phuong phéap nay.
cdt 1 (DB-210 hoac tugng duong) va cét 2 (SPB-608 ho3c tuong dudng) chiéu dai 30-m nén sir dung
néu cdn phai xac dinh mat s& Iuong 16n cac chat phospho hitu co. Néu khdng yéu ciu dd phan giai sic
ky cao hon, chiéu dai cot 15-m la phd hop. Diéu kién van hanh d&i véi cot 15 m dugc dua ra d Bang 5.
Diéu kién van hanh d&i véi cot 30-m duge dua ra & Bang 6.

7.2.2 Thai gian luu d8i véi cac chdt phan tich trén timg bd cét duoc dua ra d Bang 3 va 4.

7.3 Higu chudn: Tham khao phuong phap 8 000 ddi véi ki thuat hiéu chudn thich hgp. SU dung Bang
5 va Bang 6 d8 thidt 1ap cac théng s& van hanh phi hgp khi cai dat cac cdt duge dung trong phan tich.

7.4 Phan tich sic ky khi: Phuong phap 8 000 dua ra cic hudng din vé phan tich chudi, su pha loang
thich hop, thiét 1ap clra s8 thai gian Iuu hang ngdy va cac chudn cr nhan dang.
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7.4.1 Nén dung thiét bi bom tu ddng 1 wi. Thiét bi bom béng tay nhd han 2 ul cé thé duge st dung néu
phan tich chimg minh dudc dé chinh xac dinh lugng < 10 % d6 léch chudn tuong ddi. Ky thuat dua
thing dung méi cé thé dugc ding néu Iugng dung méi dugc gilr & mire t3i thidu. Néu st dung ky thuat
hiéu chudn chuan nai, thi cho thém 10 w dung dich chudn ndi vao ting ml miu trudc khi bom. Sac dd
cla cac hap chat phospho hitu co dugc dua ra d Hinh 1 dén Hinh 4.

7.4.2 Hinh 5 va Hinh 6 cho thdy sic d& c6 va khéng ¢ Simazin, Atrazin va cacbonphenotion trén cét
30-m.

7.5 Ghi lai thé tich m3u d3 bom chinh xac dén 0,05 ul va ¢ pic (theo don vi dién tich hoac chidu cao
pic). S dung qui trinh hidéu chudn ngoai hoac trong (Phudng phap 8 000), xac dinh nhan dang va sé
lugng timg pic thanh phan trong bidu d8 sic ky tuong (mg véi hop chat da dung d& hiéu chudn. Xem
Phuong phap 8 000 vé céng thire tinh toan,

7.5.1 N&u viéc nhan dang va phat hién pic bj can trd/gap khé khan do sy xudt hién cha can trd, ding
FPD hoac 'am sach mau thém dugc yéu cdu. Trudc khi sir dung bat ky qui trinh 1am sach nao, thi nguoi
phan tich phai thuc hién mat loat chudn hidu chudn thdng qua qui trinh @8 thiét lap cach thirc nra gidi va
dé xac dinh do thu héi cha hgp chat mong muén. Khang cé chat can trd trong thudc th phai duac
chimg minh bang qué trinh thudng I& vé thudc thr trang qua qui trinh 12am sach da chon. Tham khao
phan 3.0 vé chat ¢can trd.

7.5.2 N&u gia tri tra I9i vugt qua khoang tuyén tinh clia hé thdng, pha lodng dich chiét va phan tich lai.
Dich chiét nén duoc pha lodng sao cho tat ca cac pic ndm trén thang do. Cac pic tring nhau hién nhién
la khéng thudng xuyén néu pic ndm ngoai thang do. D@ tai lap may tinh cla sic phd, didu chinh bing
tay d& dam bao t&t ci cac pic ndm trén thang do khoang gap 100 Ia c6 thé chdp nhan néu dé tuyén tinh
dugc ddm béo. Nén do chiéu cao pic han 1a tich phan dign tich pic ndu céc pic tring nhau gay ra sai sd
trong tich phan dién tich.

7.5.3 N&u tra I3 pic nhd hon 2,5 [dn mic én ranh gidi, d6 ding cla két qua dinh luong cé thé can nghi
ngd. Phan tich phdi tham khdo nguén miu a& xac dinh lidu c6 hay khéng néng d cla dich chiét miu
dugc ddm bao.

7.54 Né&u cac pic tring nhau hodc clng rlfa gidi, thay ddi cot hodc ky thuat GC/MS. Tham khdo
Diéu 8 va Phuong phap 8270.

7.6 Bao dudng sic ky: Cac bién phap higu chinh ¢in thuc hién mét hay nhiéu cac cach xur ly sau.
7.6.1 Tham khdo Phuang phap 8000 vé thong tin chung vé bao dudng cét mao quan va budng bam.

7.6.2 NG&i bd chia dong: D& ndi cdt kép ding bd chia dong thuy tinh hinh Y hoaic bé néi hinh Y silica
néng chdy (J&W Scientific, Restek, hoic tuong duong), Iam sach va khir hoat tinh b chia déng. Budc
lai cot sau khi ngat sach it nhat mdt chan khdi mat cifa budng bam ciia cét ding dung cu cét mao quan
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hodc mii nhon. Sy tich tu clia c&c can séi cb thé thay d8i tl 1& chia gitta cot thuan nghich va do vay thay
d8i hé s6 hidu chudn.

7.6.3 Cot sé bi hdng lau dai va khdng phuc hdi dudc do tiép xiic véi oxy tal nhiét d8 cao. Oxy c6 thé di
vao cdt trong sudt qua trinh thay sectum, néu bdy oxy bi hdng, hd mang ngan va qua rd ri trong diéu
chinh khi bing tay. Cét phan cuc bao gém DB-210 va DB-608 cb thé bi oxy hoa. Cét bj oxy hod lam
dudng nén tang nhanh khi stc rifa trong qua trinh thuc hién chuong trinh nhiét dé.

7.6.4 Budi pic d8i vai tat ca cac thanh phén sé bi tAng do budng bom ban, qua trinh chun bj cbt va
khdp ndi thuy tinh dang “Y". Ngoai ra, lam sach céc thiét bj nay (ho3c thay thé/rit ngdn, néu thich hop)
s& lam gidm nhiéu dudi pic. Cac thanh phdn nhu Fensulfothion, Naled, Azinphosmety! va dimethoat i3
nhimg chét chi thj rat t8t d&i vdi tinh nAng cla hé thdng.

7.7 Bdio dudng detetor

7.7.4 FPD cl hon c6 thé dé bi lac mat anh sang trong khoang nhan quang. Anh sang lac nay sé lam
gidm do nhay va dd tuyén tinh cla detetor. Ngutii phan tich c6 thé kiém tra nhimg 18 hdng béng cach
bat ddu phép phan tich trong budng t&i va bat anh sang. Su thay ddi dudng nén cho thdy anh sang co
thé ro ri vao trong khoang nhan quang. Tdm che chin thém phai dugc ap dung dé loai tru ré ri anh
sang va gidm thiéu can trd anh sang lac.

7.7.2 Bot cla NPD bi hdng theo thdi gian s& lam gidm d& nhay va dé chon loc cla detector. Bd thu
mau cé thé bl nhiém bdn ma lam gidm dé nhay clia detector.

7.7.3 Ca hai loai detetor dung ngon Iifa d& cho tin hiéu trd 18i. Tdc dd dong khdng khi va hydro can
phai t&i uu hoad dé cho dd nhay t3t nhat, tin higu dap tra detector tuyén tinh dgi vdi cac chét phan tich.

8 Kiém soat chit lugng

8.1 Tham khao ph&n mét ddi véi qui trinh kiém soét chat lugng cu th8. K& ca chudn kiém tra mifc trung
binh sau m&i nhém 10 mAu trong cac phan tich chudi. Kiém soat chat lugng dé xac nhan tinh hgp 16 cia
sy chiét mau dugc néu trong Phuong phap 3500 va trong phuong phap chiét. Néu 1am sach dich chiét
da duoc thuc hién. tiép theo QC trong Phuong phép 3600 va trong phudng phap lam sach cu thé.

8.2 Qui trinh kiém tra van hanh hé théng GC dugc trinh bay trong Phuang phap 8000.
8.3 Xac nhan GC/MS

8.3.1 Ky thudt GC/MS cén phai dugc ap dung than trong d& hd trg/gitp cho sy nhan dang dinh tinh
theo phuang phap nay. Lam theo cac yéu cdu van hanh GC/MS dudc qui dinh trong Phuong phap
8270.

8.3.2 Néu c6 sdn, khéi phd ion hoa hoa hoc ¢é thd dugc diing trong qua trinh nhan dang dinh tinh.
8.3.3 D& xac nhan sy nhan dang cla mdt hdp cht, khdi phd nén chinh xac cla hap chat phai thu
dugc tir dich chiét mau va phai dugc so sanh véi khéi phd tir dung dich chudn hiéu chudn géc duoc
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phan tich trong cac diéu kién séc ky gidng nhau. it nhat 25 g vat lidu phai dugc bom vao GC/MS. Chuin
c\f sau phai dap (mg dugc sy xac nhan djnh tinh,

8.3.3.1 Su nhan dang dinh tinh cla hdp chat dugc xac dinh bing phudng phap nay dua trén thai gian
luu va dua trén so sanh cla khdi phd mau, sau khi hiéu chinh nén, vdi cac ion dac trung trong khéi phd
tham chiéu. Khéi phd tham chidu phai do phéng thi nghiém tao ra ding cac diéu kién cla phuong phap
nay. lon dac trung tir khéi phd tham chidu dugce xac dinh fa ba ion cé cudng dé tuong d&i manh nhat,
ho3c bat ky ion n3o cé cudng do tuong ddi trén 30 % néu cé it han ba ion trén xudt hién trong phd tham
chiu. Hap chat dugc coi [a cé mat néu thod man chuin cir dudi day.

8.3.3.1.1 Cuung dd cua cac ion dac trung cla hgp chat téi da trong clng cét 16p hoac trong mét cét
I&p cta méi ion khac. Chon pic bang tim ki€m hé thdng dif liéu hgp chat thudng Ié khi viéc tim kiém
duoc dua trén su cd mat cia pic sdc ky ¢ chira ion cu thé ddi vdi cac hop chét tai thdi gian Iuu cu thé
clia mdt hop chat sé duge chdp nhan vi dap (ng dugc chudn c( nay.

8.3.3.1.2 RRT cla thanh phan mau trong khoang + 0,06 don vi RRT cla RRT thanh phan chuan.

8.3.3.1.3 Cuong dd tuong ddi clia cac ion dac trung trong khoang 30 % cla cudng d6 tuong déi cla
cac ion nay trong phd ddi chimg. (Vi du B6i véi ion c6 s6 lugng chiém khoang 50 % trong phd déi
chimg, thi luvgng tuong (mg trong phd méu cé thé ndm trong khodng 20 % dén 80 %.

8.3.3.1.4 Cac déng phan cau tric tao ra khdi phd rat gidng nhau cdn phai dugc nhan dang riéng cho
timg d8ng phan néu chung cb thdi gian luu GC dl khac nhau. DO phan gidi GC ddy dU dat dugc néu
chiéu cao clia chd 1dm gilra hai pic ddng phan nhé hon 25% cda t8ng chiéu cao hai pic. N&u khéng, cac
déng phan c4u truc duge nhan dang nhu 1¥ ¢ap ddng phan.

8.3.3.1.5 Viéc nhan dang sé bi can trd néu cac thanh phdn mau khong phan giai sic ky va tao khdi
phd cé chifa cac ion tir hai hay nhiéu chat phan tich. Néu pic sic ky khi dai dién cho nhiéu thanh phan
mau (nghia 1a mét pic 43 dugc md rdng vdi vai hoadc ¢chd Idm gilta hai hoac nhidu cuc dai), thi viéc Ira
chon thich hop phd phan tich va phd nén 12 rat quan trong. Viéc kiém tra ion chiét co trong mat cavtiét
dién cla ion thich hgp c6 thé gilp trong viéc Iyfa chon phd, va trong viéc nhan dang dinh tinh cac hop
chat. N&u cac chat phan tich clng rifa giai (nghia 1a chi mét pic sdc ky xust hién), chudn c( vé nhan
dang c6 thé dap (mg. nhung timg phd phan tich sé chira cac ion la tif hgp chat cung rifa giai.

8.3.3.2 D4i véi mau ch(a thanh phin khdng lidn quan dén chudn hiéu chuln, cé thé tim kiém trong
ngudn di liéu d& nhan dang tham do. Sy can thiét dé thuc hién loai nhan dang nay sé tuy thudc vao
muc dich phan tich dugc tién hanh. Viéc tim kiém ngudn géc ti mdy tinh khdng nén sir dung di lidu da
diéu chinh ma cé thé miéu ta sai phd géc hoac phd khong biét khi so sanh véi nhau. Vi du, RCRA cho
phép hoac cac yéu ciu liét ké chit thai cb thé yéu cdu bao cao chét phan tich khéng mong mudn. Chi
sau khi so sanh ph8 mau bang mat thudng vdi két qua tim ki&m gdn nhat, cac chuyén gia gidi doan phd
s& an dinh kiéu nhan dang tham do. Hudng dan dé tién hanh nhan dang tham do |a:
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1) Cudng dd tuong d&i cla céc jon chinh trong phd tham chiéu (ion > 10 % phdn 18n ion giau) cin phai
c6 trong phd mau.

2) Cuong g9 tuong déi cla cac lon chinh cdn n&m trong khodng + 20 %. (vi dy: d8i véi ion cé s luong
50 % trong phd tiéu chudn thi d¢ giau ion mdu tuong (mg phai trong khoang 30 % dé&n 70 %).

3) lon phan tlr ¢ trong phd tham chiéu can phai cé trong phd mau.

4) lon c6 trong phd mau nhung khéng c6 trong phd tham chidu cdn phai dugc xem xét lai v& sy nhidm
bdn nén c6 thé c6 hogic sy c6 mit clia hap chat cling rifa gidi.

5) lon cb trong phé tham chiéu nhung khang cé trong phd mau cadn phai dugc xem xét lai va cb thé
loal trir khdi phd mAu do sy nhidm ban nén hoac pic cing rifa gidl. Chuong trinh gidm bét hé théng
dir lidu ddi khi cé thé tao ra sy tral nguoc.

8.3.4 Né&u cb thé, khéi phd ion hoa hoa hoc c6 thd dugc st dung gitp cho qui trinh nhan dang dinh tinh
bdi vi sy v@ vun manh clia cac hoa chat bdo vé thuc vat phospho hitu co trong qua trinh MS tac dong
dién tr,

8.3.5 Néu qui trinh MS khdng cho két qua thod man, cac budc b8 sung cb thé dudc thuc hién truée khi
phan tich lai. Cac budc nay cb thé bao gém ca viéc sir dung cac ¢dt GC mao quan hoac cét nhdi xen ké
hodc lam sach mau thém nifa.

9 Hiéu qua cua phuong phap

9.1 MDL udc lugng va cac didu kidn sic ky lién quan d8i vl nudc va d4t sach (khdng bi nhidm ban bdi
chét hitu co nhan tao) dugc liét ké trong Bang 1. Vi gidi han phat hién s& thay déi theo thanh phan dac
thit duge phan tich nén huéng dan dé xac dinh EQL dugc trinh bay trong Bang 2. D6 thu hdi ddi vai mét
s6 chat phan tich dugc dua ra 3 Bang 5. 6 va 7.
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Phu luc

Bang 1 - Gidi han phat hign cua phuong phap trong thanh ph4n miu nuéc va dat dung cdt 15-m
va detector quang phé ngon lira

Thudc thu
Hgp chat (3510)* (3540)"
Nuéc (pgil) it (ug/kg)

Azinphas-methyl 0,10 50
Bolstar (Sulprofos) 0.07 35
Chlorpyrifos 0,07 5.0
Coumaphos 0,20 10,0
Demeton, -0, -S 0,12 6.0
Diazinon 0,20 10,0
Dichlorvos (DDVP) 0,80 40,0
Dimethoat 0,26 13,0
Disulfoton 0,07 35
EPN 0,04 20
Ethoprop 0.20 10,0
Fensulfothion 0,08 4,0
Fenthion 0,08 5.0
Malathion 0,11 55
Merphos 0,20 10.0
Mevinphos 0,50 25,0
Naled 0,50 250
Parathion, ethyl 0,06 3.0
Parathion, methyl 0,12 6.0
Phorat 0,04 20
Ronnel 0,07 35
Sulfotepp 0.07 35
TEPP® 0.80 40,0
Tetrachlorovinphos 0.80 40,0
Tokuthion (Protothiofos)* 0,07 55
Trichloronat® 0,80 40,0

s Chiét mu sir dung phuong phap 3510, chiét chét Idng tir chat Iong béng phéu
tach.

s Chiét miu s dung phuong phap 3540, chigt Soxhlet.

¢ D tinh khiét cla cac chat chudn nay khéng dugc xac nhan bdi EPA Pesticides

and industrial Chemicals Repository, Research Triangle Park, NC.
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Bang 2 - Xac dinh gidi han djnh lugng udc tinh (EQLs) dai vdi
cac thanh phdn m3u khac nhau

Thanh phdn miu Hé s6
Nubc ng8m (Phuong phap 3510 hoac 3520) 10°
D4t cé néng d& thap duoc chidt bAng phuang phap Soxhlet va khéng 1am sach 10°
Chat thai trén duge v6i nuédc (Phuong phap 3580) 1000°

* EQL=[Gi¢i han xac dinh phugng phap (xem Bang 1)] X [Hé sd thu héi trong bang nay). B3i véi nhing
mau khong phai nuéc, hé s6 dya trén trong lvong UGt EQL miu phu thudc nhidu vao thanh phén
mau. EQL duoc md ta & day 1a hudng din va khang phai luc nao ciing cb thé thuc hién dude.

®  Nhén hé s& nay vdi MDL cta nufc trong Bang 1.

® Nhan hé s& nay vdi MDL cla dat trong Béng 1.
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Bang 3 - Thai gian luu clia cac chit phan tich theo phuong phap phan tich 8141A

dung ct 15-m
Cét mao quan
Hgp chit DB-5 SPB-608 DB-210
TEPP 6,44 512 10,66
Dichlorvos (DDVP) 9,63 7.91 12,79
Mevinphos 14,18 12,88 18,44
Demeton, -O and -S 18,31 15,90 17,24
Ethoprop 18,62 16,48 18,67
Naled 19,01 17,40 19,35
Phorate 19,94 17,52 18,19
Monochrotophos 20,04 20,11 31,42
Sulfotepp 20,11 18,02 19.58
Dimethoate 20,64 20,18 27,96
Disulfoton 23,71 19,96 20,66
Diazinon 24,27 20,02 19,68
Merphos 26,82 21,73 32,44
Ronnel 29,23 22,98 23.19
Chlompyrifos 3117 26,88 25,18
Malathion 31,72 28,78 32,58
Parathion, methyl 31,84 23,71 3217
Parathion, ethyl 31,85 27,62 33,39
Trichloronate 32,19 28,41 29,95
Tetrachlorovinphos 34,65 32,99 33,68
Tokuthion (Protothiofos) 34,67 24,58 39,91
Fensulfothion 35,85 35,20 36,80
Bolstar (Sulprofos) 36,34 35,08 37.55
Famphur* 36,40 36,93 37.86
EPN 3780 36,71 36,74
Azinphos-methyl 38,34 38,04 37.24
Fenthion 38,83 29,45 28,86
Coumaphos 39,83 38,87 39,47

*Phuang phap 8141A khdng con gia tri d&i v4i Famphur,

Nhiét do ban d8u 130°C 50°C 50°C
Thai gian ban ddu 3 min 1 min 1 min
Téc dd chuong trinh 1 5 °C/min 5 °C/min 5°C/min
Nhiét dd cudi chuong trinh 1 180 °C 140 °C 140 °C
Thai gian chdJang trinh 1 10 min 10 min 10 min
Téc 4o chuong trinh 2 2 °C/min 10 °C/min 10 °C/min
Nhiét do cudi chuong trinh 2 250 °C 240°C 240°C
Théi gian chuong trinh 2 15 min 10 min 10 min

22



TCVN 8062 : 2009

Bang 4 - Thai gian luu cta cac chat phan tich theo phuong phap 8141A dang cét® 30-m

RT (min)
Hgp chét DB-S DB-210 DB-608 DB-1

Trimethylphosphat b 2,36

Dichlorvos (DDVP) 7.45 6,99 6,56 10,43
Hexamethylphosphoramid b 797

Trichlorfon 11,22 11,63 12,69

TEPP b 13,82

Thionazin 12,32 24,71

Mavinphos 12,20 10,82 11,85 14,45
Ethoprop 12,57 15,29 18,69 18,52
Diazinon 13,23 18,60 24,03 21,87
Sulfotepp 13,39 16,32 20,04 19.60
Terbufos 13,69 18,23 22,97

Tri-o-cresyl phasphat 13,69 18,23

Naled 14,18 15,85 18,92 18,78
Phorate 12,27 16,57 20,12 19.65
Fonophos 14,44 18,38

Disulfoton 14,74 18,84 23,89 21,73
Merphos 14,89 23,22 26,23
Oxidized Merphos 20,25 24,87 35.16

Dichlorofenthion 15,55 20,09 26,11

Chlorpyrifos, methyl 15.94 20,45 26,29

Ronnel 16,30 21,01 2733 23,67
Chilorpyrifos 17,06 22,22 29,48 24,85
Trichloronate 17.29 22,73 30,44

Aspon 17,29 21,98

Fenthion 17,87 22,11 29,14 24,63
Demeton-S 11,10 14,86 21,40 20,18
Demeton-C 16,57 17.21 17.70

Monocrotophosc 19.08 15,98 19,62 19.3
Dimethoate 18.11 17.21 20,59 19,87
Tokuthion 19,29 2477 33,30 2763
Malathion 19,83 21,75 28,87 2457
Parathion, methyl 20,15 20,45 25,98 2297
Fenithrothion 20,63 21,42

Chilorfenvinphos 21,07 23,66 32,05

Parathion, ethyl 21,38 22,22 29,29 2482
Bolstar 22,09 2757 38.10 29.53
Stirophos 22,06 2463 33,40 26,90
Ethion 22,55 27,12 37,61

23



TCVN 8062 : 2009

24

Hgp chat
Phosphamidon
Crotoxyphos
Leptophos
Fensuifothion
EPN
Phosmet
Azinphos-methy!
Azinphos-ethyl
Famphur
Coumaphos
Atrazin
Simazin
Carbophenothion
Dioxathion
Trithion methyl

Dicrotophos

Tiéu chudn Qudc gia

1-Bromo-2-nitrobenzen

Chét thay thé
Tributyl phosphat

Triphenyl phosphat
4-Ci-3-nitrobenzotrifluorid

Bang 4 - (két thuc)

DB-5
2277
22,77
24,62
27,54
27,58
27,89
28,70
29,27
29,41
33.22
13,98
13.85
22,14

8.11

573

RT (min)
DB-210

20,09
23,85
31,32
26,76
29,99
29,89
31,25
32,36
27,79
33,64
17.63
17.41
27,92

d

9,07

5,40

DB-608
25,88
32,65
44,32
36,58
41,94
41,24
43,33
45,55
38,24
48,02

22,24
36,62
19,33

LB
33.4

DB-1

28,58
31,60

32,33

3482
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Bang 5 - Phdn trdm thu hdi cla 27 hgp chat phospho hiru co bdng

Hgp chit

Azinphos methyl
Boistar
Chiorpyrifos
Coumaphos
Demeton
Diazinon
Dichlorvos
Dimethoate
Disulfoton

EPN

Ethoprop
Fensulfonthion
Fenthion
Malathion
Merphos
Mevinphos
Monocrotophas
Naled
Parathion, ethyl
Parathion, methy!
Phorate

Ronnei

Sulfotep

TEPP
Tetrachlorvinphos
Tokuthion

Trichloroat

phuong phép chiét dung phéu tich

Phin trdm thu hoi

Thip
126
134

7
103

136

80
NR

48
113

82

84
NR
127
NR
NR
NR
NR
101
NR

67
87

79
NR
NR

CHU THICH NR: Khdng tim thay

Trung binh

143 + 8
141 +8
89 +6
90 +6
67 + 11
121+95
79+ 11
47 +3
92+7
125+9
90 + 6
82 +12
48 + 10
92+ 6
79
NR
18+4
NR
94 +5
46 + 4
77+6
97 +5
B85+ 4
55+ 72
90 +7
45+3
35

Cao
101
101

86
96
74
82
72
101
84
a7
80
96
1
86
81
55
NR
NR

73
a7
83

80
90
94
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Bang 6 — Phin tram thu hdi clia 27 hgp chat phospho hiu co
bing phuong phép chiét lién tyc long-long

Ph4n trdm thu hdi

Hgp chat

Thap Trung binh Cao
Azinphos methyl NR 129 122
Bolstar NR 126 128
Chiorpyrifos 13 82+4 88
Coumaphos 94 79 +1 89
Demeton as 23+3 41
Diazinon NR 128 + 37 118
Dichlorvos 81 32+1 74
Dimethoate NR 10+8 102
Disulfoton 94 69+5 81
EPN NR 104 + 18 119
Ethoprop 39 76+ 2 a3
Famphur - 63 + 15 -
Fensulfonthion 90 67 + 26 90
Fenthion 8 32+2 86
Malathion 105 87 +4 86
Merphos NR 80 79
Mevinphos NR 87 49
Monocrotophos NR 30 1
Naled NR NR 74
Parathion, ethyl 108 81+1 87
Parathion, methyl NR 50+ 30 43
Phorate B4 63+3 74
Ronnel 82 83+7 89
Sulfotep 40 77+1 -5
TEPP 39 18+7 70
Tetrachlorvinphos 56 70+ 14 K]
Tokuthion 132 32+14 90
Trichloroat NR NR 21

CHU THICH NR: Khéng tim thay
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Bang 7 — Phan trdm thu héi ctia 27 chit phospho hiu co
bing phuong phip chiét Soxhlet

Phén trdm thu héi

Hop chat Thidp Trung binh Cao
Azinphos methyl 156 110+ 6 a7
Bolstar 102 103 + 15 79
Chiorpyrifos NR 66 + 17 79
Coumaphos 93 89+ 11 90
Demeton 169 64 +6 75
Diazinon a7 96 +3 75
Dichlorvos 84 39+ 21 71
Dimethoate NR 48 + 7 98
Disulfoton 78 78+6 76
EPN 114 93+8 82
Ethoprop 65 70+7 75
Fensulfonthion 72 NR 111
Fenthion NR 43+7 a9
Malathion 100 81+8 a1
Merphos 62 53 60
Mevinphos e 71 63
Monocrotophos ) 81+18 NR
Naled NR 48 NR
Parathion, ethyl 75 80+8 80
Parathion, methyl NR 72+8 28
Phorate 75 T+6 78
Ronnel NR L 3 79
Sulfotep 67 414 78
TEPP 36 34+ 33 63
Tetrachlorvinphos 50 B1+7 83
Tokuthion NR 40+6 89
Trichloroat 56 53 =3

CHU THICH NR: Khang tim thay
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Bang 8 - Céc didu kidn van hanh ggi ¥ d3i vél cdt 15-m
Cot 1 va cot 2 (DB-210 va SPB-608 hodc tuong duang)

Téc dd dong khi mang (He) =
Nhiét d ban ddu =

Chugng trinh nhiét db =

Cot3 (DB-5 hoac tuong duong)
Téc 48 dong khi mang (He) =
Nhiét 36 ban dau =

Chuong trinh nhiét dd =

5 mUmin
50 °C, duy tri trong 1 min

50 °C d&n 140 °C véi téc ¢4 5 °C/min, duy trl trong 10
min, sau dé tang tir 140 °C dén 240 °C vdi 10 °C/min,
duy tri trang 10 min (hoac lugng thai gian 4 dé hap chat
cudi clng nfa gidi)

5 mUmin
130 °C., duy tri trong 3 min

130 °C dén 180 °C vdi té¢ dd 5 °C/min, duy trl trong 10
min, sau 44 tang tU 180 °C dén 250 °C vdi 2 °C/min, duy
tri trong 15 min (hoac Iuong thai glan di dé hop chat cudi
cling rifa gii)




Bang 9 - Céc didu kidn van hanh ggl ¥ d&i véi cdt 30-m

TCVN 8062 : 2009

Cot 1.
Loai: DB-210
Kich thude: 30-m x 0,53-mm ID
Chiéu day film (um): 1,0

Cot 2:

Loai: DB-5
Kich thudc: 30-m x 0.53-mm 1D
Chiéu day film (um): 1,5

Tdc dd dong khi mang (mU/min): 6 (Heli}
Téc d% déng khi cdu tric (mL/min): 20 (Heli)

Chuong trinh nhiét d6: 120 °C (gilr 3 min dén 270 °C (gilt 10 min) véi 5§ °C/min
Nhiét d® buéng bom mau: 250 °C

Nhiét d& detector: 300 °C

Thé tich bom mau: 2 pl

Dung méi: Hexan

Kiéu bom mau: Tia hai nube

Loai detector: NPD kép

Khoang: 1

Suy giam: 64

Kiéu ba chia dong: hinh dang Y holc chir T

Hé théng dir lidu: &p sudt khi hydro t8ng hgp: 20 psi
Nhiét dd hat: 400 °C

D& chéch thé: 4
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Bang 10 — Bjnh lugng va déc tinh lon ddi véi thudc trir sdu phospho hiu co

30

Tén hgp chét Bjnh lugng ion Dic tinh ion
Azinphos-methyl 160 77.132
Bolstar (Sulprofos) 156 140,143,113,33
Chlorpyrifos 197 97,199,125.314
Coumaphos 109 97,226,362,21
Demeton-S 88 60,114,170
Diazinon 137 179,152,93,199,304
Dichlorves (DDVP) 109 79,185,145
Dimethoate 87 93,125,58,143
Disulfoton 88 89,60,61,97,142
EPN 157 169,141,63,185
Ethoprop 158 43,97,41,126
Fensulfothion 293 97,125,141,109,308
Fenthion 278 125,109,93,169
Malathion 173 125,127,93,158
Merphos 209 57,153,41,298
Mevinphos 127 109,67,192
Monocrotophos 127 67,97,192,109
Naled 109 145,147.79
Parathion, ethyl 291 97,109,139,155
Parathion, methy! 109 125,263,79
Phorate 75 121,97.47.260
Ronnel 285 125,287,79,109
Stirophos 109 329,331,79
Sulfotepp 322 97,65,93,121,202
TEPP 99 155,127,81,109
Tokuthion 113 43,162,267,309
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Hinh 1 - Sic phé clia cac hgp chit phospho hitu co duge phan tich trén cdt DB-210 15-m, ding
detector FPD, Cac hgp chdt khac dugc trinh bdy & Hinh 2, xem Bang 3 vé thal gian luu
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Hinh 2 - Sic phd ctia cac hgp chit phospho hitu co dugc phan tich trén cét DB-210, 15-m,
ding detector FPD, Cac hgp chat khac dugc trinh bay & Hinh 1, xem Bang 3 vé thdi gian luu
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Hinh 3 - Sic phd cha cac hgp chit phospho hiru co dugc phan tich trén cot DB-210, 15-m,
dung detector NPD, Cac hgp chat khac dugc trinh bay & Hinh 4, xem Bang 3 vé thai gian luu
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Hinh 4 - Sic phd clia cic hgp chit phospho hitu co dugc phan tich trén cot DB-210, 15-m,
dung detector NPD, C4c hgp chat khic dugc trinh bay & Hinh 3, xem Bang 3 vé thai gian luu
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DB-210

A

Hinh 5 - Sic phé clia céc hgp chit phospho hitu ¢ dugc phan tich trén c3p cot DB-5DL 7,
30-m, dung detector NPD, khéng c6 Simazin, Atrazin va Cacbophenothion.
Xem Bang vé théi gian luu va cac didu kién van hanh GC
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DB-210

Hinh 6 - Sic phd clia cic hgp chat phospho hiru co duge phan tich trén cip cét DB-5/DB-210,
30-m, dung detector NPD, khong cé Simazin, Atrazin va Cacbophenothion.
Xem Bang vé thdi gian luu va c4c didu kign van hanh GC
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Xac dinh cac chat phospho hitu cd bing sic ky khi: Ky thuat ct mao quan

B4t diu

:

7.1.1 Tham khao chudng 2
v& huéing din Iua chon qui
trinh chiét thich hgp

—® tidp sau, su pha lodng, thdi

7.4.2 Tham khdo phuong
phap 8000, didu 7.6 vé
huéng dan cac phan tich

gian luu, va tiéu chi

7.5.1 Thyc hién qui
trinh lam sach
thich hgp

nhén dang
r
7.1.2 Thyc hién ddi dung 7.5.2 Phan tich lai
mdi trong qui trinh K-D @ ey n ticn Ial
t4t ca cac cac phuong 7.4.3 8om mau bang GC
phap chiét
h 4
| ,
7.2 Lya chon céc diéu kién 7.4.5 Ghi I.hé.lich miu da
cho GC bom va kich thuéc .
pic két qua Két thic
7.4.6 Xac dinh dac diém
7.3 Tham khao Phuang nhan dang va sé lugng

phap BOOO ddi véi cac ky
thuat hidu chudn

y

7.3.1 C6 thé sif dung higu
chun ndi hoac ngoal

7.4.1 Thém dung dich ndi
chudn vao mau néu cin

méi pic thanh phén; tham

khdo phuong phap 8000,

diéu 7.8 vé cong thae tinh
toan

7.4.7 Sy phat
hién va nhan
dang pic ¢b bi
anh hudng do
can trd khéng?
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