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Xuat ban 1an 1

Nudc - Xac dinh ham lugng thudc trir sau clo hiru co -
Phuong phap sac ky khi chiét long-long

Water — Determination of organochlorine pesticides content -
Liquid-tiquid extraction gas chromatographic method

1 Pham vi ap dung

Tiéu chudn nay qui dinh phuang phap xac dinh ham lugng timg loai thudc trif sau clo hifi cd trong nuée
bang phuong phap sac ky khi chiét 16ng-16ng.

Tieu chuan nay phu hdp véi viec xac dinh dinh ludgng cac hdp chat sau. BHC, lindane (y-BHC),
heptaclo, aldrin, heptaclo epoxit, dieldrin, endrin, captan, DDE, DDD, DDT, methoxyclo,
endosullan, dicloran, mirex va pentacloronitrobenzen. Ngoai ho cd clo, phuong phap nay con
xac dinh dude stroban, toxaphen, clodan (ky thudt) va cac chat khac bang sdc ky khi s dung

cot nhoi hoac ¢t mao quan.

Tiéu chudn nay cang co thé ap dung dé xac dinh trifluralin va cac hop chat thudc tri sau phospho
hiu co khac nhu parathion, metylparathion va malathion cé6 dé nhay vdi detector bay electron
ECD). Tuy nhién, tinh hiéu dung clia phuong phap nay khi xac dinh cac hop chat thude tru sau

phospho hifu cd hoac thudc trif sau dac biét khac phai duge kiém tea trude khi phan tich mau,

2 Nguyén tac

Trong quy trinh nay, thude triif sau dude chiét bang dung moi hon hop, dietyl etefhexan hodc metylen
cloruashexan. Phan chiél duge cé dac bang cach bay hoi va néu can, dude lam sach bang séc ky cét

Sau do timg loail thudc trs sau dudc xac dinh blng sac ky khi.

Cac cau 0 lan ot di vao detector, tai do ching lao nén tin hiéu dién, lin léu duge chuyén sang
bo ghi, cac tin hiéu tng vai mai cau i gar la pic, Than gian luu ctia pic la dai luong dac trung cho thude

trir sau can tach, con chiéu cao pic/dién tich pic la thudc do dinh lugng ty 1é vai ndng dd cua ching.

Cac pién sé co thé dude didu chinh dé dat duoc cac dir liéu cé do chinh xac cao. Vi du, hé théng
detector co thé dudc lua chon trén ¢d sd dac tnimg va do nhay can thiét. Detector dude st dung trong
phudng phap nay 1a detector bay electron va rdt nhay vdi cac hop chat chita clo. Su nhan dang khac
o theé duoc thue hién i cac dit liéu luu gilf trén hai cdt hoac nhiéu han, chita pha tinh ¢é do phan cuc
hac nhau Quy inh har et dude xac dinh 1a hiu ich. Néu ludng thudc 1rif sau 1dn thi cho phép xac

dinh bang phuong phap cu thé hon nhu khéi phé ké.
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3 Cantrd

Ngoai cac hop chat chifa clo, con c6 mot s6 hap chat khac ¢ do nhay vdi detector bay electron.
Trong 58 d6 c6 cac hop chdt oxygenat va chua bao hoa. Thinh theang cac phan chiét thue vat hoac
dong vat lam mé cac pic thude trif sdu. Nhitng chit gay nhiéu nay co thé dudc loai bo bang cac

ky thuat lam sach bé trd, nhu sif dung quy trinh tach va lam sach col oxil magie silica gel.

3.1 Polyclorinate biphenyls (PCBs) — cac chat hoa déo cang nghiép, cac chat 1ong thiy luc va
ddu bién thé da qua s dung cé chita cac PCB la nhiing nguén tiém tang cua chat gay nhiéu trong
phan tich thudc trir sau. Su ¢é6 mat cha cac PCB dugc nhan biét bang so 16n cac pic khéng
phan giai hosc phan giai mét phan ma cd thé xuat hién trong toan bd qua trinh sdc ky. Vai cac

chat gay nhieu manh, can ¢ quy trinh tach riéng trudc khi phan tich.

3.2 Phlalat este - nhing chat nay dudc sl dung rong rai nhu cac chdl hoa déo, 1a nguyén nhan
gay nén phan (ng detector bay electron va la cac nguﬁn gay nhiéu. Nudc co thé chiét cac este
nay tif cac vat lidu bang nhua, nhu cac chai polyetylen va éng nhua. Cac phtalat este co thé bi
tach khadi thudc trif sdu bang cach rifa cot oxit magié silica gel. Chung khéng nhay v@i cac detector

halogen ching han nhu detector vi dién lugng va detector do dan.

4 Gidi han phat hién

Gigi han phat hién (MDLs) cao nhat ctia mot chat bi Anh hudng bdi nhiéu yéu ta, vi du doé nhay
detector, hiéu sudt chiét va giai chiét, mic do lam giau, mdc do gay nhiéu va tin hiéu detector.
Lindan (y-BHC) thudng cé thé dugc xac dinh & néng do 10 ng/l trong mau nudc it bi & nhiém;
gidl han phat hien DDT thi cao hon, tir 20 ng/l 3&n 25 ng/l. D6 nhay tang I&n sé tang gay nhiéu voi

tat ca cac loai thudc trif sau.

5 Bao quan mau

Mot s8 thudc trir sdu khdng 6n dinh, can van chuyén trong diéu kién lanh, luu gilt & 4 °C cho dén
khi chiét, va khong gif lau hon 7 ngay. Khi cé thé, chist trong phong thif nghiém va bao quan &
4 °C cho dén khi phan tich, Cac phan chiét can dudc phan tich trong vong 40 ngay.

6 Thudc thir

Cac dung moéi, thuéc thr va cac héa chat khac can cho phan tich thude trir sau phai khong gay
anh hudng dén két qua phan lich, Chon lua cu thé thudc thir va chung cat cac dung méi & trong
hé théng hoan toan bang thuy tinh. Dung moi co chat lugng tinh khiét phan tich khong can pha
chung cat lai. Ludn ludn phai kiém tra bang mau trang trudc khi sif dung.
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6.1 Hexan,
6.2 Ete dau ma, nhiét do soi 30 °C dén 60 °C.

6.3 Dietyl ete, Canh bao - Co xu hudng tao thanh peroxit dé nd. Can kiém tra su c6 mat cia
peroxit. Néu thay cé sy xual hién cla peroxit, ién hanh dun hdi luu véi hon hop chi-natri bt trong
& h, chung cat trong thi€t bi bang thuy tinh va cho thém metanol 2 %. Stf dung ngay lap tic hoac

néu I gilf thi can kiém tra sy xudt hién cla peroxit trudc khi sif dung.
6.4 Etyl axetat,
6.5 Metylen clorua,

6.6 Oxit magie-silica gel, ¢ap tinh kKhiét phan tich, ¢é kich thugdc hat ti 60 mesh dén 100 mesh
Puoc hoat héa d 676 °C va bao quan 3 ndi tdi trong binh thuy tinh cé ndp day Khéong dudc dé
trong binh bang nhua. Trude khi s dung, hoat héa Wng mé qua dém 3 nhiét do 130 °C trong binh

thuy tinh cd nap day,
6.7 Natri sulfat, Na,SO,, khan, dang hat. Khéng dugc dé trong binh bang nhua. Néu can, say dé

lost bo cac chdt gay nhiéu
6.8 Bong thuy tinh silan hoa.
6.9 Chat nhdr ot

6.9.1 Ldp nén ran — khoang diatomit dugc xif ly dimetyl diclosilan, ¢é kich thudc hat tir 100 mesh
den 120 mesh.

6.9.2 Pha long OV-1, OV-210, 1,5 % OV-17 (SP 2250) + 1,95 % QF-1 (SP 2410} va 6 % QF-1 +
4 % SE-30 hoac twong duong.

6.10 Khi mang, mot trong nhing yéu cdu bat buéc nhu sau:
6.10.1 Khi nito, cap dé tinh khiét, khéng co hagi am va oxy.
6.10.2 Agon-metan (95 % + 5 %) doi vdi sif dung trong trang thai xung,

6.11 Dung dich thudc trir sau tiéu chuan dat duge cac tiéu chudn tinh khidt nhat co san (95 %
dén 98 %) W cac nha cung cdp sac ky khi va hoa chat.
6.12 Dung dich thude trif sau goc: hoa tan 100 mg cda tung loai thudc trd sau trong etyl axetat va

pha lodng dén thé tich 100 ml! trong binh dinh mdc, 1,00 ml = 1.0 mg.

6.13 Dung dich thuoc tru sau nong dé trung gian: pha loang 1,0 ml dung dich géc thanh 100 ml

bang ety! axetal: 1,0 ml = 10 pg.

6.14 Dung dich tiéu chuan lam viéc déi vai sic ky khi: chudn bi néng dé cudl cing cla cac

tiéu chudn trong dung dich haxan theo yéu cau vé do nhay va do tuyén tinh detector.



TCVN 7876 : 2008
7 Thiét bi, dung cu
7.1 Qui dinh chung

Phai d&m bao cac dung cu thuy tinh phai sach trudc khi [dy mAu va phan lich du ludng thudc trir sau,
Ngay sau khi sif dung cling phai lam sach cac dung cu thuy tinh. Rifa bang nudc hodc dung méi da
sif dung trudc d6, s bang nudc xa phong, rifa dudi voi nudc chay, nudc cét, axeton va cudi cing
biing dung méi hexan. LUu ¥, c6 thé rifa dung cu thuy tinh bang dung mai chiét truéc khi sif dung
Nung cac dunyg cu thuy tinh trong 10 nung 400 °C tir 15 min dén 30 min. Céc chat co didm sdi cao
nhu PCB ¢o 1thé phai nung qua dém o nhiét d§ 500 °C, luy nhién, Iuu vy dung cu thuy tinh borosilicat
vUgl qua nhigt dé nung nay cé thé gay rli ro. Khong nung cac dung cu dinh mic, Lam sach dung cu
thuy tinh dinh mec bang thudc thir dac biét. Trang bang nudc, sau dé biéng hexan chat lugng
phan tich. Sau khi dé kho, bdo quan dung cu thuy tinh d& tranh bi bat bui hodc bi nhidm ban.
Up ngude dung cu khi luu giif hode day nap bang gidy nhom.

7.2 Thiét bi, dung cu

7.2.1 Binh chia mau, dung tich 11, bAng thuy tinh ¢é ndp xoay TFE. Binh ¢6 thé dudc dinh cd
dé thuan Igi khi st dung.

7.2.2 Thiét bj cé cat (Kuerna-Danish), binh dung tich 500 ml va dng chia d& phia dudi dung lich

10 ml thich hop vdi cot sinh han 3 bong hodc wong duong.

7.2.3 Pheu chiét, dung tich 2 I, ¢d khéa bang TFE.

7.2.4 Ong dong cé vach chia, dung tich 11,

7.2.5 Phéu, dung tich 125 ml.

7.2.6 Bang thuy tinh. loai ding dé loc.

7.2.7 Cat sic ky, duang kinh trong 20 mm va chiéu dai 400 mm cé dia thuy tinh g day,
7.2.8 Micro xylanh, dung tich 10 pl va 25 pl.

7.2.9 Bép cach thay.

7.2.10 Sic ky khli, thiét bi gdm

1) Céng bom mau bing thiy tinh,

2) Detector bdy electron.

3) Bo ghi: biéu @6 do dién thé, 25 cm, tuong thich vdi detector va cac linh kién dién tU lien quan.

4) Cat thuy tinh borosilicat, chiéu dai 1,8 m, duang kinh trong 4 mm hoac 2 mm.
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Cac thiét bi do sac ky khi san cé khac nhau doi hoi quy trinh thao tac khac nhau cho tung loai.
Vi vay, c8n tham khao tai ligu hudng dan thao tac clia nhéa san xuét cing nhu catalog sac ky khi va
cac tai liéu tham khao khac (xem thu muc). Nhin chung, st dung thiét b theo cac tieu chuan sau:
_ Déng khi mang c6 b lam khd ray phan tlf va bay dé loai oxy khoi khi mang. Ca thé si dung b
tinh loc dac biét. Chi stt dung khi mang khé va dam bao khang co su 1o i khi nao xay ra.
L& rung, co nhiét do én dinh + 0,5 °C hoac tét han.
Viéc chudn bi 18t cac cot sdc ky la rdl quan trong d6i vadi phép phan tich sac ky khi. Co thé

diing cac cot da nhdi ban s3n hodc tu nhdi cot trong phong tha nghigm.

Khang can phdi ¢f dinh cac théng s6 vé kich ¢8 hay thanh phan clia cot duge st dung cho mét thiét bi
nao do. Cac oot cd duong kinh trong 4 mm duge sUf dung nhiéu nhat. T8¢ dé khi mang xap xi
60 miimin Khi si¥ dung cac cot ¢o duéng kinh 2 mm thi t8c dd khi mang giam xudng con khoang
25 mi/min. Su phan tach thich hgp nhan dugc béng viée st dung 5% OV-210 trén khoang sét diatomit
dudc xi7 Iy bang dimetyl-diclosilan 1007120 mesh trong cat 2 m. C6t 1,5 % OV-17 va 1,95 % QF-1 dugc
khuy&n nghi ding dé phan tich xac nhan. Hai lua chon cot khac bac gont: 3 % OV-1 va pha han hop
6 % QF-1 + 4 % SE-30, mdi lai trén khoang sét diatomit dugc x(t ly bang dimetyl-diclosilan
100/120 mesh. OV-210 dugc loc tir QF -1 co thé duge ding thay thé cho QF-1. Cét dudc coi ta phu hap

khi co do phan gidi cao va 1ap lai. Shc d8 mau duge chira trong Hinh 1 dén Hinh 4.

Ngoai ra, ¢b thé s dung cac ¢dt mao quan sitica nung chay, dai 30 m, dudng kinh trong 0,32 mm
va co do day mang 0,25 pm hoac tuong duong. Xem Hinh 5. S dung ¢ot co dd phan cue khac

nhau d& xac nhan nhan dang.
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Hinh 1 — Sac dé cla thuéc trir sau clo hiru co

{chat nhdi cat 1,5 % OV-17 + 1,95 % QF-1; khi mang agon/metan vai tac dé dong 60 mifmin;
nhiét dé cot 200 °C; detector by electron)
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Hinh 2 - Sdc db& cia thudc trif sau clo hitu co
{(chat nhoi cdl: 5 % OV-210;
khi mang agon/metan vai t6c dd dong 70 mlfmin;
nhiél dé cot 180 °C: detector by electron)
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Hinh 4 - Sic dé ciia hon hdp thudc trir sau
{chat nhai cot: 3 % OV-1,
khi mang agon/metan vdi toc do dang 70 mlfmin,
nhi¢l dd cit 180 °C. delectar bdy electron)
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Hinh 3 - Sdc dé cua hon hgp thudc trir sau
(chat nhai col: 6 % QF-1 + 4 % SE-30;
khi mang agon/metan vdi l6c dé déng 60 mi/min,
nhiét ¢ ¢t 20 °C; deteclor by electron)
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Hinh 5 - S3c dd ctia hon hgp thudc trir sau
(cdt DB-5; dai 30 m, chuong trinh nhiét 4o da cip,
detectar bay clectron)
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8 Cach tién hanh
8.1 Chuan bj sac do
8.1.1 Nhai cot

S dung cat duoc lam bang thuy tinh borosilicat silan hoa vi cac vat liéu lam dng khac cé thé gay
xuc tac lam phan huy thanh phan mau. Trudc khi nhdi cot, rira va lam khé 8ng 6t bang dung moi,
vi du metylen clorua, sau do la metanol. Nhoi cét sao cho mat do vifa phai, khéng nén qua vi
co thé gay nén ap luc trd lai khéng cdn thiét va cung khéng 16ng qua vi sé tao ra cac khoang trdng
trong sudt qua trinh s dung. Khéng nghién chat nhéi. B3 diy cdt qua ph&u ndi vai 6ng mém tai
day Bit dau con lai ctia cot khoang 1,3 cm bang béng thuy tinh va vita do vifa lac, bung nhe
nhung khang dudce sif dung thiét bl rung st dung dién do nd ¢b thé lam din doan chat nhoi. Co thé
ap dung may hut chan khéng dé bit phan cudi. Bit ddu con lai bAng bong thuy tinh silan hoa.

8.1.2 On dinh

Nhiét thich hap va 6n dinh thudc trif sau 13 rat can thiét dé khong phai xa cot va ¢é thé thise hien
phan tich sac ky khi. Quy trinh sau mang lai nhimng két qua rat tét. ndi cot da nhéi vai céng bom.
Khong noi cot vai detector, tuy nhién, duy tri t6c do khi qua detector bang viéc st dung dong khi
mang, hoac trong cac 16 cét kep bang cach noi mét cot chua nhéi vai detector Diéu chinh téc do
khi mang khoang 50 mi/min va tang dan nhiét do 16 dén 230 °C (thdi gian 1 h). Sau 24 h dén 48 h

tai nhiét 46 nay, cot san sang dé &n dinh thudc trif sau.

Diéu chinh nhiét do 1o va 16c do khi mang t8i gan mic hoat dong. Bom sau Idn lién ti€p hén hop
thudc tru sau dam dac qua cdt va cach nhau khoang 15 min. Chuan bi hon hop bam nay tif lindan
(v-BHC), heptaclo, aldrin, heptaclo epoxit, deildrin, endrin va p,p'-DDT, moi hop chat c6 ndng ds
200 ng/pl Sau khi 8n dinh thude trif sdu, ndi cot vér detector va dé can bang it nhat trong 1 h,

tot nhat la dé qua dém. Khi do cot san sang dé st dung.
8.1.3 Ky thuat bom

8.1.3.1 Xay dung ky thuat bom c6 nhip déu va thai gian khong déi Ky thuat "bom dung mai* dudc
miéu 1a dudi day da duge st dung thanh cong va dudc khuy&n nghi dé ngan chan mau théi ngusc
hoac chung cat trong xylanh. Rifa xylanh béng dung méi, sau d6 cho mol luong nho dung mai
sach vao xylanh (vi du 1 ul trong xylanh dung tich 10 pl). Thao kim khoi dung mai va rut kheang
1 ul khong khi. DG1 vér cot da nhai, rot ra tr 3 pl dén 4 pl madu chiét. Ghi lai thé tich mau chiét giira
cac tw khi. Nhanh chong lap kim qua dudng dan, an pittdng xudng, rut xylanh ra. Sau méi lan

pom, lam sach hoan toan xylanh bang cach trang vai lan bang dung maéi

8.1.3.2 Bom cac dung dich tiéu chudn cd cung ndng d& ma thé tich bom va chiéu cac pic cla

dung dich ligu chudn xap xi Wwong W nhu cla mau.
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8.2 Cach xu Iy mau
8.2.1 Lay mau - D3 mau vao binh, déy tdi ¢4 binh. L3y hai mau gidng nhau.

8.2.2 Chiét miu - Lic k¥ miu va do chinh xac tat ¢a mau trong 6ng dong c6 vach chia dung tich
11 néu cin do hai lan (hodc stf dung binh mau da dugc higu chuln trude dé tranh thao tac chuyén
mau). Rot mau vao phéu chidt dung tich 2 I Rlfa binh mau va dng dong bang 60 ml dietyl ete
15 % hoac metylen clorua trong hexan, rét dung méi nay vao trong phéu chiét va l&c manh trong

2 min. D& cac pha tach trong it nhat 10 min.

X4 pha nuéc i phéu chiét vao binh miu va rét can than pha hitu co vao cot OD dai 2 cm c@ chifa
tir 8 cm dén 10 cm Na,SO, vao trong thiét bi cb cét (Kuderna-Danish) phii hgp véi 6ng ly tam co

dung tich 10 ml. Rot mau trd lai vac phéu chiét.

Rifa binh mau bang 60 ml dung méi hén hdp, stf dung dung méi dé chiét lap lai mau, va cho pha
hiru ca qua Na,SO,. Hoan thanh lan chiél thif ba vdi 60 ml dung moi hén hgp ma dude sif dung dé
rifa binh mau, va cho pha hitu cd qua Na,SO,. Rfa Na,SO, bang hexan va de kho. Lap thiét bi
6 cat véi oot sinh han 3 béng va giam dung tich xudng con khodng 7 ml trén bép cach thly (90 °C
dén 95 °C). Tai diém nay, tit cA metylen clorua c6 mat trong dung méi chiét ban dau da bi
chung cat. P& nguoi, Idy éng ly tam ra khai thiét bi co cat, rfa thuy tinh nham va pha loang dén

10 ml bang hexan. Thuc hién phép phan tich sic ky khi bat dau  dung dich pha loang nay.

8.2.3 Sac ky khi - bom 3 pl dén 4 ul dung dich chiét vao cét da nhéi. Ludn ludn bam cing mot
thé tich. Kidm tra sdc dé thu dugc déi véi cac pic tudng (mg voi luong thudce trir sau va kiém tra su

c6 mat ctia cac chat gay nhiéu.

8.2.3.1 Néu c6 cac pic thudc trir sau hop ly va khong bi nhiéu nhiéu, chay sac ky lai phan chiél

trén cot khac.

8.2.3.2 Bom cac dung dich tiéu chuan thusng xuyén dé dam bao cac diéu kién thao tac tét nhat.
Néu cén, co dac hoac pha loang (khong sif dung metylen clorua) phan chiét dé kich cd pic cua

thudc trif sdu gan vai cac pic cla dung dich tiéu chuan. (Xem hé sé pha loang 9.1).

8.2.3.3 N&u xuat hién nhiéu nhiéu, tach cac chat nhiéu khdi mau thudc tru sau bang cach

st dung quy trinh [am sach nhu dugec mé ta & phan tiép theo.

8.2.4 Oxit magie silica gel lam sach - Diéu chinh thé tich mau chiét dén 10 ml béng hexan.
Cho oxit magie silica gel hoat tinh (khdi Iugng dugc xac dinh bang chi s6 axit lauric, xem phu luc)
vao cot sic ky. Sau khi nhéi gel bang cach gé nhé vao cét, thém khoang 1,3 cm Na,SO, khan
dang hat 1én trén dau cot. Sau khi @8 ngudi, rifta giai trudc cot bang 50 mi d&n 60 mli ete dau mo.
Bo phan rifa gidi va chi ngay truéc khi dé Iop sulfat tiép xuc vdi khang khi, chuyén phan chiét mau

sang cét bing viéc gan cin than va tiép theo véi phan rita ete ddu mod (t6i da 5 ml). Diéu chinh

12



TCVN 7876 : 2008

toc do rra gidi khoang 5 ml/min, tach va thu phan rifa giai vao binh ¢é cat dung tich 500 ml cé
binh thu dung tich 10 ml.

Thuc hién phep rifa gidai dau hén bang 200 ml etyl ete 8 % trong ete dau mo, va thd hai bang
200 ml etyl ete 15 % trong ete dau md. Thyc hién phép rla giai thir ba bing 200 mi etyl ete 50 %
trong ete dau mo va lan th{r tu bang 200 ml etyl ele 100 %. Tiép theo bing 50 ml dén 100 ml ete
ddu mé dé dam bao loai bd tat ca etyl ete ra khoi cot. Cach khac, dé tach phan rifa PCB diu tién
bang etyl ete 0 % trong ete ddu mod va ti€n hanh nhu trén dé mang lai bén phan doan.

Cé dac cac phan rifa giai trong thiét bi co cat trén bép cach thlly nhu trong 8.2.2, pha loang dén
thé tich thich hgp va phan tich bang sac ky khi.

Thanh phan rdra gidi - bang cach st dung lugng tuong duong cla bat ky mé oxit magie silica gel
nhu da dudc xac dinh bdi chi s6 axit lauric clia chung (xem phu luc A) thudc il sau sé bi

phan tach thanh cac phan rifa giai nhu dudi day:

Phan rifa giai etyl ete 6 %: Aldrin Heptaclo Pentacloro-nitrobenzen
BHC Heptacle epoxit Stroban
Clodan Lindan (y-BHC) Toxaphen
DDD Methoxyclo Trifluralin
DDE Mirex PCBs
ooT
Phan 1ita gidi elyl ete 15 %: Endosufan |
Endrin
Dieldrin
Diclora

Phtalat este
Phan ria gidi etyl ete 50 %: Endosulfan |
Captan

Néu c6 mat, thude trir sau thiophosphat sé xuat hién trong titng phan doan trén gidng nhu trong
phan doan ete 100 %. DGi véi thong tin ba sung lién quan dén thanh phan rita gidi va quy trinh
xac dinh chi s6 axit lauric, tham khao tai liéu phan tich thudc trir sau FDA (xem thu muc tai liéu
tham khao). B&i véi quy trinh thd mé hinh rifa gidi, xem Phu luc A 4,

8.2.5 Xac dinh hiéu suat chiét

Them nhing Iugng da biét (vdi cac ndng do gidng nhau dé cé dugc ndng dé mong muén trong cac

mau) cda thudc trr sau trong dung dich etyl axetal vao 1 | nudc va thyc hién quy trinh tuong tur
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nhwe d6i v3i cdc mau phan tich. Pha loang mot luong ngang bang dung dich thude trir sau ¢o
néng do trung gian (5.13) vai thé tich cudi ciing nhu nhau. Goi chiéu cao pic cla dung dich
tieu chuan la "a" va chiéu cao pic clia mau ma thude rf sau dudge thém vao la "0 va higu sual

chiét 1a bla. Xac dinh dinh ky hiéu suat chiét va kiém soat mau trang dé thir nghiém quy trinh

Dong thai tign hanh phan tich inau kép vai mdi loat mau dé kiém soat chat luong.

9 Biéu thj két qua

9.1 Hé s6 pha loang

Néu phan dung dich chiét dudc cd dac, hé sé pha loang, D, 1a phan sé thap phan; néu phan
dung dich chiét dude pha loang, hé s pha loang vugt qua 1.

9.2 Xic dinh néng dé thudc trif sau

Bang phep so sanh truc tiép véi dung dich tiéu chudn don khi thé tich bdm va gia tri pic tudgng (ng
nam trong 10 % cdia mau thudc trir sau cin xac dinh (Bang 1). N8ng dé thudc trif sau (). tinh

bang ug/l theo ¢dng thirc.

AxBxCxD
g s e e
ExFxG
trong do:

A la It'gng dung dich thudc trir sdu tiéu chudn, tinh bang ng;
8 la chiéu cao pic clta mau, tinh bang mm hoac s& dém dién tich;
C Ia thé tich phan chiét, tinh bang nl;
D hé s0 pha loang;
E chiéu cao pic clia dung dich tiéu chuan, tinh bang mm hodc sé dém dién tich
F thé tich phén chiét dugc bom, tinh bang jl;
G thé tich mau dugc chiét, tinh bang ml.

Cac sac do dién hinh cta hén hgp thudc tris sau dai dién dude trinh bay tif Hinh 1 dén Hinh 5.

Bao cao cac két qua theo microgram trén lit va khéng hiéu chinh hidu suat,

10 Db chum va dé chéch

Mudi phong thir nghiém trong moét nghién citu lién phong thdr nghiém da luya chon mau nudc riéng
clia minh va cho thém bén thudc tr sau dai dién dé tai tao mau, tai hai ndéng dé trong axeton.
Thude trir sau dudc cho thém Idy tir ngudn don 16, Mau dudc phan tich co va khong co chat

iam sach oxit magie sitica gel. & chum va du ligu thu hdi dugc dua ra trong Bang 2.
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B 1.5 % OV-17 6%QF1 |
Pha Iong * + 5 % 3% + :
| ] 195%QF1 |  Ov-210 OVsE § %5E30 |
| Nhigt do cot 200 °C 180 °C 180 °C 200°C
_Tdc_dtj_khi mané _ 60 ml/min 70 mlfmin 70 ml/min _ 60 mlfmin '
argon/metan
-;Ilufic trir sau _FQ-R_ | _R;? T RR RR_ B
u-BHC 0,54 0,64 0.35 0,49
PCNB i G.E_SB_— ___O,ISE_ | 0,49 0.63
Lindan (y-BHC) 0.69 0.81 0,4:- - 0.60
D:L;(ora.n - B ;f; o 1:29 - 0,49 0,70 e
Heptaclo B 732_ 0;3{_ - 0,78 B 0.83
| Aldrin - 1,00 _ 1.00 1,00 _ 1.{}0.
i Hcptac_lo epoxit 1,54 1-,93_ - 1,2-1'-1_ N 1.43
|‘. E;O;l!; I_ - 1,95 248 1,5.2 _ 1,79
| ppD{JE_ 2,23 2?10_ o 2,00 - 1,82
| Dieldrin 2,40 3,00 o 1,93 2,1é
| Capla_n N o ?_,'59 4,09 N 1,22 1,94
| Endrin | _ :;!.5)3- 3,56 - 2.18 2.42
o.p-D0T T 3,186 2,70 2,69 2 39_ -
p.p-DDD - 3,48 3,75 a 2,61 . N —2,55 R
Endosulfan ll‘ 3.59 - a59 - 2:2_5__- B 2.72
| 0.p"0DT 4.18 407 ss0 i_ 3.2
Mirex 6.1 3.78 _ a;é 4.79
E MQImxyclu B - ?6 | _ 6.5 5.7 4,60 B
Aldrin - _
(Mt tuyét d6i) 3.5 2.6 4,0 56

* T4t ca cft thiy tinh, co chidu dai 180 om, dudng kinh trang 4 mm, chél ran bé trd sac ky khi Q (100/200 mesh).
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Bang 2 — Dir ligu dé chum va dé chéch dai véi cac thudce trir sau clo hitu cd dugc chon

Thudc trir Murc thém Tién xur ly Thu hdi Hiéu sudt 96 chum *
sau trung binh thu hai g/l
ng/l. ng/L % S, 5.

Aldrin 10 Khoéng ria 10,42 69 486 2,59
110 79,00 75 32,06 20,19

25 Ria * 17,00 68 9,13 348°

100 64,54 68 27,16 8,02°

| Lindan 10 Khéng rira 9,67 97 5,28 347
W-BHE 110 72,91 73 26,23 11,49°
15 Rira ® 14,04 94 8,73 5,20

85 59,08 70 27.49 7.75¢

Dieldrin 20 Khong rira 21,54 108 18,16 17.92
125 105,83 85 30,41 21,84

25 Rira ® 17.52 70 10,44 5,10°
‘ 130 84,29 65 34,45 16,79°¢
DOT 40 Khéng rifa 40,30 101 15,96 13,42
200 154,87 77 38,80 24,02

30 Rifa® 35.54 118 2262 | 2250

185 132,08 71 49,83 25.31

£, <S/2

? 8, = dé chum toan bo va S, = do chum don |

® Sl dung viéc rifa cot oxit magie silica gel trtdc khi phan tich
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Phu luc A

(tham khao)

Tiéu chuin hoa cot oxit magie silica gel biing cac diéu chinh khai lugng trén

cd sa hap phu axit lauric

Phuong phap nhanh dé xac dinh dung tich hdp phu oxit magie silica gel trén cd s& hap phu axit
lauric tif dung dich hexan. Sif dung lvgng du axit lauric va lugng khong dude hap phu duge do
bang chuan d6 kiém. Khai lugng clia axit lauric da hap phu dudc sif dung dé tinh toan, bang ty |é
don gian, wong duong vai khdi lugng clia oxit magie silica gel ddi véi cac mé cé dung tich hdp phu

khac nhau,

A.1 Thudc thi
A.1.1 Rudu etylic, USP hoac tuyét doi, dudc trung hoa bang phenolphthalein.
A.1.2 Hexan, dudc chung cat tir tat ca cac thiét bi dung cu thuy tinh.

A.1.3 Dung dich axit lauric: chuyén 10,000 g axit }auric vao binh dinh mic dung tich 500 ml,

hoa tan bang hexan va pha loang dén thé tich 500 ml; 1 ml = 20 mg.

A.1.4 Chat chi thj phenolphthalein: hoa tan 1 g phenolphtalein trong alcol va pha loing dén
thé tich 100 ml.

A.1.5 Natri hydroxit, 0,06 N: pha lodng 25 ml NaOH 1 N dén 500 ml bang nudc cat.
Tiéu chuan hoa nhu sau: can 100 mg dén 200 mg axit lauric vao binh nén dung tich 125 ml; thém
50 ml ruou etylic va 3 giot chat chi thi phenolphthalein. chudn dé dén diém cudi; va tinh sé miligam

axit lauric trén mililit NaCH (khoang 10 mg/ml).

A.2 Cach tién hanh

Chuyén 2,000 g oxit magie silica gel vao binh nén cé nut thuy tinh nham dung tich 25 ml. Boc
béing gidy nhom va gia nhiét qua dém & 130 °C. Day nit lai, dé ngudi dén nhiét dé phong, thém
20,0 ml dung dich axit lauric (400 mg), day nat va thinh thodng lac lrong 15 min. P& phan
hap phu lang xuéng va hat 10,0 ml phan ndi 1én trén vao binh nén dung tich 125 ml. Tranh hat
phan gel. Thém 50 ml rugu etylic va 3 giot phenolphthalein; chuidn dé bing NaOH 0,05 N dén

digm cudi,
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A.3 Biéu thi k&t qua va diéu chinh khéi lugng cot

Tinh lugng axit lauric da hap phu trén gel nhu sau
Tri s& axit lauric = mg axit lauric/g gel
= 200 - (ml can d& chuan do = mg axit lauric/i ml NaOH 0,05 N)

D& nhan dugc mét lueng bang nhau clia mé gel bat ky, chia 110 cho tri s6 axit lauric ddi vai mé do
va nhan vdi 20 g. Kiém tra phan rfa gidi thich hgp clia thudc trir sau bang qui trinh di cho

dudn day.

A.4 Phép thi mo hinh rira giai thich hdp va thu héi thudc trir sau

Chuan bi phép thlt hén hgp c6 chira aldrin, heptaclo epoxit, p,p'-DDE, dieldrin, parathion va
malathion, Dieldrin va parathion dudc tach rifa dén 15 % phian rlfa gidi; tuy nhién tat ca vét
malathion dén 50 % phan rlfa giai va cac chat khac 1a 6 %.
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Thu muc tai liéu tham khao

[1] Food and drug administration, 1968 (revised 1978). Pesticide Analytical Manual, 2™ ed. U.S.
Dep. Health, Education & Welfare, Washington, D.C. [Quan Iy thuc pham va dugc pham, 1968
(soat xét 1978), S& tay phan tich thudc trir sau, xuat ban 1an thit hai, Uy ban Sifc khoé, Giao duc
va Phuc lgi Hoa Ky, Washington, D.C.]
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