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L&i noi diu
TCVN 6663-23:2015 hoan toan trong duong véi 1SO 5667-23:2011.

TCVN 6663-23:2015 do Téng cuc Mdi trerdng bién soan, BY Tai
nguyén va Mdi trrding a8 nghi, Tdng cuc Tiéu chudn Do Iedng
Chét lurgng thdm dinh, B4 Khoa hoc va Céng nghé céng bd.

B4 tiéu chudn TCVN 6663 (ISO 5667) Chét kryng murdre — LAy mBu gbm céc tiu Ehudn sau:
— PhAn 1: Huéing din thiét k& chuong trinh 1y mAu va k§ thuat Iy mu,
— Phén 3 Huéng din bdo quan va lru gitr mdu nuéc,
— Phan 4: Hudng din 14y m3u nwréc hd ty nhién va hd nhan tao,

— Ph3n 5: Huwéng din Iy m3u nuéc ubng & nha may xir Iy va tir cac hé théng duéng éng phan
phéi nuée,

— Phén 6: Heéng din 14y m3u nwréc song va sudi,

— Phan 7: Heéng din Iy m&u nuwéc va hon trong cac nha may hol nuée,

— Phén 8: Huéng din 4y miu nuéc cla cin vét,

— Phan 9: Huéng din Idy miu nuéc bién,

—  Phan 10: Hurdng din lay mdu nuéc thai,

— Phan 11: Hréng din 14y miu neéc ngdm,

— Phan 13: Hudng din &y m3u bun nuwéc cdng va & nha may x{r Iy nuérc,

—  Phin 14: Hréng din dam bdo chét luvgng 1y miu va lru gitr mu neéc méi trudng,

— Phan 15: Huéng din bdo quan miu va lru gir m3u bin va cn trim tich,
B tiéu chuln ISO 5667 Water quality — Sampling con céc tiéu chuln sau:

— Part 12: Guidance on sampling of bottom sediments,

— Part 16: Guidance on biotesting of samples,

— Part 17: Guidance on sampling of suspended sediments,

— Part 18: Guidance on sampling of groundwater at contaminated sites,

— Part 19: Guidance on sampling of marine sediments,

— Part 20: Guidance on the use of sampling data for decision making — Compliance wilh
thresholds and classification systems.
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L&i gi&i thigu

C6 thé ding dung cy 1y m3u thy ddng d& kiém tra ndng df clia c4c chét phan tich bao gdm kim loal,
anion vd co, hgp chét htu co phén cye (vi dy hop chét dugc va thudc bdo vé thire vat phan cyc), hop
chét htru co khdng phan cyc, (vi du héa chit bdo vé thyc vit khéng phan cyc) va héa chét cong
nghiép (vi du hydrocacbon thom va biphenyl polychlorinated) trong méi trurérng nurée.

Murc a9 & nhi&m trén nuréc mat thueng dugc dénh gia bing cach iy mau didm (hay con goi 1a ldy mau
chai hodc Iy m3u don). Gach &y mdu nhu vay cho phép x4c dinh nhanh mirc d 6 nhidm tai mét thoi
diém cy thé. Mirc 46 6 nhifm nuéc mat ¢ xu huréng tich 10y theo thei gian vi vay phai danh gia mirc
@5 & nhi&m trong mot thori gian dai & c6 mdt phép do dai dién cho chét lvgng héa hoc clia vire nurére.
Viéc nay cb thé thyrc hién dugc bing cach idy miu diém I3p, quan trc lién tyc, quan tréc sinh hoc
ho3c Iy m3u thy ddng.

L4y m3u thy dong lién quan @én viéc tridn khai thiét bj 4y mau thy ddng c6 st dung gradient khuéch
tan dé thu thap cac chét 6 nhidm trong nhidu ngay hodic nhidu tudn. Tiép theo qua trinh nay 1a qué trinh
trich chiét va phan tich c4c chét 6 nhi&m trong phong thi nghiém.

Thiét bj ldy mAu thy ddng c6 thé sir dung ché a4 can bing hodic ché 44 ddng hoc. & ché @d can bing,
thiét bj 14y mAu thy adng dat trang thai can biing vé&i mdi trudng dugc 1y mau, va dua ra don vi do
ndng a4 tai tho @iém 14y mAu tr mdi tredng. & ché 69 ddng hoc, thiét bj ldy mau thy a6ng s |4y theo
céch ddng nhét va dua ra don vi do ndng A9 chét & nhidm trung binh c6 trong sb theo thdi gian trong
subt thdi gian dugec tiép xtc. Noi Iy mAu vao pha nhan & dudi vi trf kidm soat mang, sau d6 thiét bj lay
mAu thy ddng hoat ddng nhur cac may Iy tich hop miu gilra thi gian trién khai va giai doan tiép xic
cho @én th&i gian tich 10y ti da mdt nlra trong pha nhan. Kiém soat mang c6 nghta 1a stc cén di
chuyén ciia mang Ién hon & 16p nuéc tai khu vye ranh gidi. V&i nuée duc, viée ly nuéc vao thudng
do 1ép nudc & ngodi vidn kidm so4t. Trong didu kién nudc mit cudn xody manh thi viéc ldy nuéc vao
s& dugc kim soat mang. Tai chd 14y mAu nuédc durec didu chinh bdi tAng nerée bao quanh, dyng cy
I4y m3u thy A6ng 86ng vai trd twong ty nhu trong treéng hep 4y mau nuéc kidm soat mang, nhung
téc 46 14y miu phy thudc vao didu kién luu lvgng nudc. Néu dong chdy cia nuéc thay ddi theo thei
gian, viéc 14y m3u nuéc c6 thé thye hign & duéi mire kidm soat vung ranh gidi khi mit nuéc dao ddng
it, nhing s& chuy@n sang kidm soat mang néu myrc nwérc dao ddng nhidu.

Qué trinh khuéch tan vao trong pha nhan do ndng @4 chit 6 nhifm hda tan ty nhién quyét dinh ch
khéng phai do vat chét hat va hep chét htru co khéi Iegng phén tir I6n (vi dy nhur axit humic va fulvic).
K§ thuat nay cho phép do ndng d¢ trung binh theo thei gian cua ty ¢ chét 6 nhi&m hda tan ty nhién ma
thiét bj 13y mAu thy ddng 43 tiép xic. Vi mot sb thiét bj Iy m3u kim loal thy ddng, ndng a4 chét phan
tich.dugc do bao gdm ca phin hda tan ty nhién va phin clia chit phén tich lién két véi hop chét htru
co va v8 co khéi lgng phan tir nhd, loal c6 thé khuéch tan va phén ly trong 16p thdm. Chét 6 nhidm
lién két véi cac hop chét khéi legng phan tir Ién khuéch tan rdt cham vao 1&p khuéeh tan. Ndng a9
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dugc do bing thiét b 1y mAu thy ddng c6 thé khac véi ndng do do dugc trong mot mau diém (chai).
Trong mot m&u diém, phan chét & nhi&m do duwgc duec xéac dinh do si két hop clia cac yéu to nhu ty
1& ctia chét & nhi¥m so vé&i chét dang hat va so véi hep chét htu co 1én va bién phép x& ly (vi dy nhue
loc & 0,45 um hodc khéng lpc) truéc khi phén tich. Thit bj l4y mau thu adng sir dyng trén nwrdc mat
chis yéu bao g&m pha nhan (tiéu bidu nhu dung méi, polymer hoac chét hdp thy), pha cé strc hit manh
abi véi cac chét 8 nhidm cin quan tam va thu gom chiing Iai. Pha nhén nay c6 thé duoc git lai sau,
ho#c bao quanh b&i mdt I6p mang ma cac chét phan tich c6 thé thdm qua. So dd dai dién clia mét
thiét b 14y m3u thy ddng nhu vdy dwec md ta trong Hinh 1. Day 1a dang don gidn nhét, thiét bj 1dy mu
thy ddng bao gdm mdt mang trAn, chét h&p thy dang s¢i hodc xo hoat ddng.nhu pha nhan. Trong thiét
bi &y méu thu déng, polymer déng vai trd nhu pha nhan va mang thdm. Céc polymer nay dugc sir
dung trong thiét bj 14y miu thy ddng thuémg c6 kha nang thdm hut cao, va viée ldy miu nuwéc deec
kidm soét bdi I&p bién cua nuéc. M3u chi di vao mang kiém soat néu téc d6 dong chay I6n. Viéc két
hgp cac 16p thAm hat khdc nhau va chét nhén dugc sir dung thy theo loai chit & nhiém (hiru co khéng
phan cyc, htru co' phéan cyc va vd co). Thiét bj Iy mau thy ddng duoc thiét ké dé& 1dy mau voi mot
trong céc loai chét 8 nhi&m chinh nay.

Thiét bj 14y mAu thy ddng c6 théd dung véi mot sé cach thirc bao gdm dinh tinh, ban dinh lwgng, 1a cach
thirc ¢6 thé dwoc ap dung trong viéc phét hién ngudn & nhidm. Khi dir liéu hiéu chudn thich hgp cé
s&n, thiét bj 14y m3u thy ddng cling c6 thd dugc st dung d& do ndng A9 chét 6 nhidm hoa tan ty nhién-
mét cach dinh lwgng.
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Chét lwgng nwéc — LAy miu -

Phan 23: Hwéng din 14y miu thy dong nwéc mét
Water quality — Sampling —

Part 23: Guidance on passive sampling in surface waters

1 Pham vi ap dung

Tidu chudn nay quy dinh quy trinh Iy m3u thy dgng va phan tich 8 xac djnh ndng d9 trung binh theo
thai gian va néng dd can biing cla céc phén hda tan hoan todn clia hgp cht htru co, hep chat hiru co
kim loai, chét vb co, cling nhw cac kim loai trong nudc mét.

2 Tai lidu vién dan

Céc i lidu vién din sau Ia cin thiét cho viéc 4p dung tiéu chuln nay. Ddi véi céc tai liéu vién din ghi
nam cong bé thi 4p dung phién ban duoc néu. DI véi c4c tai ligu vién diin khdng khi nam céng b thi
4p dyng phién ban méi nhét, bao gdm ca céc sira ddi (néu co).

TCVN 5994 (ISO 5667-4), Chét krpng nurc — LAy m3u - Phdn 4: Hutng din iy m3u tir hd ao t nhién
va nhén tao.
TCVN 5998 (ISO 5667-9), Chét krgng nutrc — LAy m&u — Phén 9: Huwéng din By m3u nutc bién.

TCVN 6663-1 (ISO 5667-1), Chit krgng e — LAy méu — Phén 1: Huoing ofin ip chuong trinh iy
mau va k thuat iy méu.

TCVN 6663-3 (ISO 5667-3), Chét krorng nuire — LAy mBu — Phdn 3: Huéng dn béo quan va xir ly méu.
TCVN 6663-6 (ISO 5667-6), Chét krong nure — Ly méu — Phén 6: Hudng déin iy mBu & séng va subi.

TCVN 6663-14 (ISO 5667-14), Chét krgng e — LAy mbu — Phan 14: Huong odn ddm béo chét
krong By méu va x& ly miu nuwtre méi trvdng.

TCVN 8184-2 (ISO 6107-2), Chét kmyng nuwérc — Thudt ngix — Phén 2.

TCVN 8644-1 (ISO 14644-1), Phong sach va mdi tneding c6 kiém soét lién quan — Phén 1: Phan loai
khéng khi sach bdng ndng d9 byi.
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ISO/TS 13530, Chét lugng nuéc - Huéng din kidm soat phan tich ch4t luong hoa hoc va phén tich
héa ly nuéc (Water quality — Guidance on analytical quality control for chemical and physicochemical
water analysis).

3 Thuét ngir va djnh nghia

Trong tiéu chudn nay str dung thut nglr va dinh nghta trong TCVN 8184-2 (ISO 6107-2) va céc thuat
ngir sau:

3.1

Chudn thu héi phén tich (analytical recovery standard)

Hop chét dugc thém vao thiét b 14y mAu thy ddng treéc khi phén tich va mirc a9 thu hdi cia né cung
cép théng tin v& hi¢u sut thu hdi trong subt qua trinh phan tich.

3.2

Kiém soat hién truérng (field control)

Dung cy iy mAu thy ddng kidm soat chét lurgng ghi lai mei hda chét tich lai tai dung cy ty mau thy ddng
trong qué trinh san xut, [4p rap, bao quan, van chuyén, trién khai iy m3u, thu lai va phén tich sau 6.

3.3

L4y méu thy dgng (passive sampling)

Ky thuat iy m3u dyra trén sy khuéch tan clia mét chét phan tich tir moi tneéng 4y mau téi pha nhén trong
cac dung oy ldy mAu thy ddng nhur k&t qué clia sy chénh lach gitra c4c thé nang héa hoc clia chét phan tich
trong 2 mdi tnrémg: dong chdy thyc clia chét phan tich di chuyén tir mbi tnrémg ndy sang méi tredmg khac
cho dén khi sy can bling duqc thiét 13p trong hé théng hodic cho 8én khi két thic thi gian 14y mau.

3.4

Pha tich hep 14y mau thy adng (integrative phase of passive sampling)

Pha ctia tién trinh 14y mAu trong @6 t8c @9 nhan vao cla chét phén tich tai pha nhan clia dung cy ldy
mau thy ddng 1a gin tuyén tinh va trong qua trinh d6 téc A6 nhén vao clia dyng cy lay miu thy dong ty
1& v&i ndng @3 trung binh tinh theo thei gian cla chét 6 trong mdi trirdng.

3.5

Hep chit chudn higu ning (performance reference compound) PRC

Hop chét dugc bd sung vao mau trudc khi tiép xic va bam dinh vao cdc mau d6 nhung sé tiéu tan
trofiy qué trinh tiép xGc 14y mAu va khang 1am can tré qua trinh 14y m3u va phén tich.

CHU THICH 1: Téc 85 fidu tan clia PRC duge diing a8 cho biét thdng tin vé sy hip thy c4c chét & nhidm ngay tai d6.
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CHU THICH 2:  Hién thei khdng t3n tai hgp chét tham chiéu hiéu suét ding cho cac dung cy lay mAu thy ddng
béng kim loai dung dé 14y m&u h¢rp chét hiru co phan.
3.6
Thudc thir tréng (reagent blank)
Lurgng nhd thubc thir dugc dung trong xi Iy céc dyng oy Ay mau thy ddng. Thubc thir nay dugc phan tich tiép
theo sau khi trién khai dung cu ty mau 84 chuin doan bt ky sy nhidm ban ndo tir cac thubc thir dugc sir dyng.
3.7
Thém chudn thu-hdl (recovery spike)
Kiém sodt chét lwgng dung cy Iy miu thy ddng, thyc hién véi khéi legng a4 biét ciia chudn thu héi
phan tich, dugc thém 68 xac dinh murc 80 thu hdi clia cac cht 6 nhim tir dung cy Iy mAu thy ddng
trong qué trinh trién khai tiép theo.
3.8
Phén logl thiét bj Idy mau thy ddng (passive sampling device class)

Phan loai dyng cy ldy m3u thy ddng dira trén logi chét 6 nhim ma dung cy 14y miu thy ddng duoc
thiét ké aé tich ty

CHU THICH: Céc loal dyng cuy l&y mbu thy ddng bao gm:
— Hop chit htu co phin cye;

~ Hep chit htru co khdng phan cyc;

- Hop chét vd co bao gdm kim loai.

3.9
Mang kidm soat (membrane control)

& a4y viéc khuéch tan thdng qua mang cia cdc dung cy lay mau thy @dng chi phdi sy chuyén khéi
18ng thé va chju dwoc sy chuydn khéi cia chét phén tich tir pha nuéc t6i pha nhan.

Khuéch tan thdng qua mang clia cac dung cy ldy mau thy ddng chi phdi sy chuyén dich khdi lvong
tdng thé va strc can chuyén dich khéi lrgng clia chét phén tich tir pha nuwérc téi pha nhén

3.10

Lép mép bién (water boundary layer)

TAng nuwdc chim chay thanh I6p ther cip tiép giap véi mdt bd mét, do twong tac thlly déng hoc phirc
tap ctia b& mat véi nudc, gy nén sirc cin sy khuéch tan tir khéi nuéc téi chét thu nhan, va lam giam
a6 day adng theri tang sy dao ddng clia cac khéi nuére.
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3.1
Téc 4o 14y mau (sampling rate)

Thé tich bidu kién clia neréc dugc 1am sach clia chit phén tich theo thdi gian, dugc tinh nhuw 12 thé tich
clia hé s6 chuydn dich toan b khéi legng va dién tich pha nhén tiép xdc véi mdi trerdrng bén ngoai.

CHU THICH: Téc 49 1Ay miu duworc tinh bdng it trén ngay.

3.12
Dung cy trién khal sir dung dyng cy ldy miu (detroyment device)

Céu tric c6 thé chira'hodic gén dung cy Idy miu thy d9ng khi tridn khai st dung va phi hop @& dam
bdo cho thiét bj IAy m3u thy dong dugc gilr nguyén & vi tri thyc hién trong subt thevi gian 14y mau.

viDy: Mét ludi blng kim |(;GI. mét c4i s3o hodic mét cai ng, véi cac ddy budc, phao va nec khi cin,

4 Nguyén tic

Nh(ng nét dic treng chung cia mét dung cy idy miu thy ddng dweec minh hoa & Hinh 1. Tém tét ciu
triic clia cac loal dung cy [y m&u thy ddng, phan loai sy khac nhau giCra céc chét 8 nhidm, chéit hou
co phan cyc, chét htru co khdng phan ciyre va chét vé co (bao gdm kim loai) & Bing A.1. Tém tét quy
trinh s dung d& hiéu chudn c4c thiét ké khac nhau clia dung cy Iy miu thy déng & Bang A,2.

Céc chét 6 nhidm tich tu trong pha nhén cla dung cy |4y m3u thy ddng trong khoding thei gian tiép xtc
nhét dinh vé&i nedc mét. Chat 6 nhidm dugc chiét khdi dung cu Iy m3u thy ddng & phong thi nghiém,
xac dinh gia trj tich tu ctia m&i chét & nhi&m béng phan tich héa hoc.

Sy hdp thu cac chét & nhidm vao pha nhan cla dung cy ldy miu thy ddng gin nhu 12 Ién nhét (xem
Hinh 2). Sau mdt thevi gian tiép xdc 1, khéi lrgng chét & nhi&m tich tu m, duge tinh theo Céng thire (1):
m, =My, [1-expl-k,7)] (1
Trong d6:
M 12 khéi lrgng tich ty I6n nhét;

k. 12 h3ng sb ty 1& I&n bac mét (hdng sé trao adi khéi lvgng toan b) phu thudc vao dic tinh
clia thiét bj Ay m3u va chét & nhim (xem Cha thich).

CHU THICH: Cé4c thdng sb tao 1ap hing sb ty 18 iém, k. dugc thdo luan & Didu 13.

Hép thy gin nhu tuyén tinh vé&i thar gian trong suét théri gian thire hién, ¢ = 0, va thei gian tich ty mét
nra I&n nhét trong pha nhan, 1 = 5. Dwéi nhirng didu kién nay, nédu mdt khédi lvgng chéit 6 nhidm
chuyén qua g&n nhur tuyén tinh véi ndng a4 trong nuéc, thi lic a6 dung cu Iy mau thy déng van hanh
theo ché a9 tich hop va c6 thé dugc ding aé do ndng a4 chét & nhidm trung binh theo thdi gian, khi
tiép xGc vé&i dung cy Iy miu thy ddng.
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Thei gian tich ty mot nira lon nhét trong pha nhén, fs, dwec tinh theo Cng thirc (2):

fos =‘{-§ (@

& nhirng An tiép xdc lau hon, khi dat duoc khéi lrong mm, thiét bj iy mau thy ddng van hanh theo
ché a9 can béing va cung cip phép do ndng dd chi tai mot ther didm hdi phuc lai clia dyng cy lay mau

thy ddng.

AN
1
"'-5\‘ L
[~
5

CH( DAN:
1 Pha thu nhén 4 Lop nudre bign gidi
2 Khung chira 5 Nuéc
3 Mang thim & Khuéch tan cia chét & nhifm

Hinh 1 — So d8 trinh bay ciia mdt dyng cy ldy miu thy ddng
CHU THICH 1:  Mang th&m va lép nwéc ranh gidi tao thanh kep tham

CHU THICH 2: Trong mot vai thiét ké dung cu &y mau thu 6dng, khung duee thay thé bing mang va hoan toan
bao boc pha nhén. Trong mdt vai dung cu iy miu thy ddng (vl dy nhur miéng nhyra polyetylen hodc tAm cao su
silicon) pha nhan khéng duoc gilr trong khung loc ma duere tridn khai si dung khéng dugc bao boc trén khung.
Nhrng dung cy Iy miu thy ddng nay, khéng cé mang thdm, nhung I6p nwée ranh giél s8 hoat ddng nhw Iop
thAm. Tham khdo thém théng tin v tirng loal dung cu ldy miu thy adng ridng biét, xem Thur myc tai lidu tham
khdo tir [1] &én [8].

5 Bao quan dyng cy ldy mdu thy ddng

5.1 Khél quat
5.1.1 Dam bdo cac bién phap an toan sin cé/sdn sang cb va dugc kém theo khi sz dung moi hda chét.
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5.1.2  Phai ludn ludn git cho dung cy Ay m3u thy d0ng cach ly véi nhirng ngudn c6 kha nang gay
nhiém bin ngoal trr lic tiép xtc v&i Vi trf 14y m&u va van chuyén trong binh kin khi, 1am béng vat ligu
tro phit hgp véi c4e chét & nhi8m dang quan tam.

5.1.3 Trénh tac ddng vit ly t¢i pha nhan hodc mang clia thiét bj 14y méu thy ddng, vi nbé anh hudng
t¢i cac két qua. Khi cAn phai sir dung tay, dung gaing tay cao su ho#c nilon khéng cé bt I6t. Khdng s
dyng lai gang tay da dung. -

5.1.4 Dbivoi mot s6 dung cy Idy mAu thy ddng, cAn phai tranh hodic gidm thidu tiép xic t¢i c4c chét &
nhi&m truydn theo khng khi trong sudt quéa trinh lru gier bdo quén, thao tac va trién khai hoat ddng cia
dyng cy &y mau thy ddng va phén tich sau d6. h

fos
CHU DAN:
m, Khdilegng tich ty trong pha nhén cia dyng cy Iy miu.
t Theigian tiép xdc.
Hinh 2 — Sor a8 hip thy céc chét 6 nhidm vao dyng cy ldy miu thy dong

Nén sir dyng phong sach da dugc phan loai theo TCVN 8644-1 (ISO 14644-1) hodic che chén khi
chudn bj mdt sé dung cy Iy miu thy déng.

5.1.5 Khoéng bdo quén cic dung cy &y miu thy ddng va phin chiét thu dugc gdn cac héa chét khéc,
d3c biét héa chét d& bay hoi.

5.1.6 S{ dyng d3u pipet sach va khdng bj nhi8m ban & cho thuéc thir vao dich chiét,

5.2 Dyng cy 14y mdu thy ddng diing cho hep chit hiru co

5.2,1 Giam aén mirc t6i thidu tiép xtc gitra dyng cy Iy miu thy déng dung cho idy mau hep chét hiru
co v&i cac vat liéu nhya,
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522 S dyng mdt dung mdi hiru co nhur axeton, a4 rira tt céc cac dung cy tiép xtc véi dung cu ldy miu
thy ddng trong qué trinh chudn b trwréc khi thyre hién, eu gicr, véan chuyén, va chudn bj cac phan tich.

5.3 Dyng cy ldy miu thy ddng ding cho céc kim logl

5.3.1 Dung axit rira 84c thiét b s 1iép xiic v&i phin chiét thu dugc tr dung cy ldy miu thy ddng sau khi
tién hanh 14y m3u, ngoai cdc dung cu l&y miu thy adng, theo TCVN 6663-3 (ISO 5667-3).

5.3.2 Sir dyng axit tinh khiét (c6 chira m3i kim logi nging it hon 5 pg/kg) phi hgp véi phén tich kim loai
Irgng vét 68 thém vao miu hodc a8 phan hiy miu.

6 Tinh thé gian thye hign ldy mau thich hep tal hign trudmg

Khi myc dich cla I4y mAu thy déng 1a wéc Irgng ndng 49 trung binh theo thdi gian clia chét 6 nhidm
trong nuéc mat, sy tiép xic khong nén kéo dai vuet ra ngoai pha hdp thu tuyén tinh (xem Diéu 4).
Trong didu kién nay, khéi lugng chét 6 nhidm thu thip dugc trong pha nhdn dugc giéi han bdi tée 4
Iy m3u va thei gian tiép xtc. Khéi lugng thu thap dugc trong pha nhén cin phai trén mirc dinh lugng
ctia phurong phép phan tich. Thei gian cin dé dat dugc khdi lvgng nay phy thudc vao ndng d¢ clia cac
chét & nhidm trong nuéc va tée o 14y miu clia dung cy 4y m3u thy ddng. Néu ndng a4 trong nudc
thép va téc a0 14y miu thép, khéng thé tinh dugc ndng df trung binh theo ther gian. Cin sir dyng dung
cu ldy mAu thy adng cé téc a9 14y miu tuong rng véi khodng ndng 9 dy kién chét & nhidm.

Khi dat t&i cAn biing, IGc 46 xac dinh khéi lwgng chét 6 nhidm thu thap dugc trong pha nhan béng dung
ivgng hép thy (tich phan cua thé tich dyng cy l&y m&u va hé sb phan chia gilra pha nhan va nuéc mbi
truéng) clia pha nhan. Véi nhirng didu kién nay, thdng tin vé ndng dd trung binh tinh theo thei gian bi
han ché.

Né&n tham khdo nha san xuét v thoi gian tiép xtc khi st dung. Déi véi cac dung cy Idy miu khong sén
xuét thuong mai, sir dung d( liéu hiu chudn dua ra trong c4c cdng b da dugc thim dinh.

7 Chuén bj va lp rap dyng cy ldy miu thy déng

7.1 Chudn bj dyng cy ldy miu thy déng

Bbi voi cac dung cu Ay m3u vi dy nhu bang/dai hodic tdm vt liéu polymer ké ca polyetylen mat 49
th4p va cao su silicon, khdng cung cp 88 sir dung ldy miu thy ddng, cin thit phdi 1am sach cac dung
cy l4y miu thy 8dng va loai bd thap polime (oligome) va cac chit nhi8m bin treéc khi ding. Bidu nay
dugec thye hién bng phuong phép dién phan va chiét dung méi, vi dy chiét Soxhlet hodic nra 1ai nhidu
IAn bdng mét dung mdi nhu axit axetic, trong theri gian mot tuin. Tiép theo bude chiét ndy, cn loai bd
moi dung mdi chiét can tdn Iwu blng cach rira it nhét 2 1An bdng methanol trong th&i gian 24 h. Sau khi
fam sach, c6 thd bdo quan dyng cy &y m3u polymer nhur vy trong metanol t6i 6 thang.
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Khi c6 thd dung hgp chét tiéu chudn tinh nang (PRC), Iva chon hop chét phii hep cho myc dich nay
tily theo hop chét cAn duwoc 14y mBu (xem Cha thich). Cling c6 thd sir dung mot hep chét khac trong
1 loai 1am m3u. Chon cac hep chét bao trim duwgc khodng hé sb t7 ¢ octan/nurée clia chét phan tich
duec Idy miu a& d3m bao sy tach khdi pha nhan cla chét danh du trong khoang tir 20 % aén 50 %
ciia tirng hep chit PRC &&qc thém vao trong pha nhan. Nén str dung hep chit PRC bao triim khodng
mong muén cé hé sé 17 1§ octanol/muréc trong cac giai doan xAp xi bing 0,2. Khi khdng c6 chét trong
tv duoc d4nh ddu cla chét phén tich, nén ding hing s ty 1& tich ra khéi pha nhén téng thé ciia PRC
v&i mdt hé sé phan chia octar/nuée hoi thap hon hé sé phan chia octan/nuréc clia chét phan tich khi
tinh to4n ndng d¢ cda chét‘phan tich trong nuéc.

Chudn bj c4c dung dich PRC cho tirng loai thiét bj Iy mAu thy ddng. Chon lrgng PRC dugc thém vao.
Lugng nay cin di dé ddm bdo legng con lai ndm trén gi¢i han dinh legng clia phuong phap phén tich.
Tranh sir dung lugng thém vao Ién hon mirc cAn thiét, vi cAc vat li8u ndy rdi khdi pha nhan vao moi
tredng. St dung dung dich PRC aé thém vao pha nhén ciia dung cy thiét bj 14y m3u thy ddng @a chon
treéc khi lp rap. Sir dung vat liéu tinh khiét va &n dinh sir dung ding ngay cho dung cy ldy miu thy
déng dugc thém PRC. Ddm bdo rdng pha nhén dugc thém PRC mdt cach ddng nhét.

Trong mdt b trudrng hep, viéc thém PRC dugc thee hién trong qué trinh ché tao. Béi véi cac dung cy
1y mau thy ddng ma pha nhan la pha hip phy, vidc thém PRC c6 thd dugc thyc hign bing cach bd
sung dung dich PRC trong dung méi d& bay hoi twong thich. Di vél cac dung cy 1y miu thy ddng, vi
dy nhu dai hoac tAm polymer, chura s3n sang dé sir dung, viéc thém PRC c6 thé dat dugc (sau giai
doan lam sach) bang cach ngam dung dich PRC trong h3n hgp methanol/nuéc. Khuyén nghij chi tiét
cho céc dyng cy Iy mau riéng va cach 4p dung dugc céng bé trén cac tap chi khoa hoc.

CHU THICH: Mt sb dyng cy 14y m&u thy 88ng thuong mai Burge cung cAp 83 c6 PRC duge tham vao pha nhan.

7.2 Lip rép dyng cy ldy miu thy ddng

7.2.1 Dung cy &y miu thy ddng cin dugc I&p rap trong mdt phong dugc trang b kidm sodt moi
trrérng A8 loai bd chét & nhidm khdng khi.

7.2.2 Ghinhan tirng dung cy Iy miu thy ddng theo TCVN 6663-3 (ISO 5667-3).

CHU THICH:  Ghi nhan bd sung cho nhan cia nha san xuét dung cyu Iy mau thy ddng gitip cho sy nhan bidt
dung cy idy m3u thy dng trong qué trinh trién khai hoat 88ng l4y m3u, trong qué trinh thu hdi v sau khi thu héi.
7.3 Béo quan dyng cy ldy miu thy déng

Dung cy l&y m3u thy d9ng phdi dugc git cach ly véi nhiing ngudn cé kha nang gay ra nhi&m bén trong
khi bdo quan. Bdo quan dyng cy ldy m3u thy ddng da chuln bj trong binh chira kin hoi nwée & nhiét
a6 dugc kiém so4t. Tranh bdo quan dung cy Idy m3u thy ddng gan véi hda chét.

Lwa chon nhi¢t 49 bdo quan theo huéng din clia nha sdn xuét. Néu khdng c6 trong huéng din, bdo
quan cac méu & 4 °C va tranh l1am ddng lanh dung cu |4y m3u cé chira cac vét nuéc.
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8 Dung cy ldy mdu

8.1 Khai quat

Thyre hién bién phap dam bdo chét lugng trong sudt qua trinh 14y m3u va van hanh theo TCVN 6663-14
(ISO 5667-14). Hinh 3 minh hoa céc buéc bdo dim chét lugng trong mét chudi céc qua trinh lién quan
6i vigc sir dung dyng cy ldy m&u thy dong.

So sanh cac két qua phan tich dung cy Idy miu thy 89ng v&i nhau (nhur quy dinh & 8.2) va clia dung cy
14y m3u thy @dng véi didu chinh dung cy ldy mau.thy ddng (nhur quy dinh & 8.3), a8 tinh mirc d6 khéng
d3m bo (nhu Didu 13). Tham khdo hwéng din vé kiém soét chét wgng phan tich theo ISO/TS 13530.

8.2 Dyng cy ldy mau thy adng Iip ngoal hign trrrng

X4c dinh s6 dung cu iy m3u thy ddng 13p trong khi thyr hién trong mai khu vire bing thiét ké chuong
trinh Ay mAu, va d§ chum cAn cho céc myc tiéu ciia chong trinh. Néu cin théng tin v& nhirng thay dbi
theo thri gian trong mét theri gian dai sau d6. C6 thé Iy dung cy 14y mAu thy dng tai mot khodng thei
gian trdi qua sau khi thirc hién.

8.3 Dyng cy Iy miu thy ddng Lip kiém soat chit lvgng

Chudn bj dung cy 14y m3u thy ddng kiém soét chét egng ciing thei gian va clng cach nhw trong thyec
hién ngoai hién trudng. S& dyng it nhét trén mdt khu virc 1Ay mau cho mi loai dung cy 14y mAu thy dong
(hep chét htru co phan cye, hap chét hiru co khdng phéin cyrc va hep chét vb co bao gdm kim loai).
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Béo quén

I;:

| Van chuyén I

Thechien |

Bdo quin Tiép xtc b

| Phuchdi I

Van chuyén

Bdo quan

Phantich |

CHU THICH: Kiém soét tal hign trrdng (a) duge bio quan trong qué trinh tidp xdc ngoal hién trurdmg cda dung
cy lay m3u thy ddng (b).

Hinh 3 - Kiém soét viéc lru trir trong subt thad gian trién khal Idy miu thy ddng

8.4 Kidm soét dyng cy ldy miu thy dong

Déi v&i tirng bd dung cy 14y miu thy ddng, (nhém céc dung cu ldy mau thy ddng duwgc trién khal sir
dyng cling véi nhau), chudn bj kiém so4t dung cy 14y m3u thy ddng theo Bang 1. S& legng va loai kidm
so4t phy thudc vao mirc tin cdy yéu cu nhing sir dung it nhit mét kiém soat cho mét dia diém Iy
mau hoc hai néu chi c6 mot dja didm Iy m3u trong mot dot Iy miu.

Khéidugng trung binh clia PRC thém vao va dd chum kém theo dugc tinh bing viéc sir dung At ca
cac dung cy 14y m3u thy ddng kidm soét ngoai hign trudng tir m8i mé dung cy 14y miu thy ddng duoc
trién khai sir dyng trong mot chién dich (dot) 1Ay mau.
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D& quan tric ndng a9 trung binh theo thai gian clia chét & nhidm sat véi giéi han phat hién, c6 thé két
hop cac phan chiét tir mot sb cac dung cy 14y m3u thy ddng. Trong nhirng didu ki¢n nay, cin phai gia

tang sé luvong dung cy lAy mAu thy ddng kidm soat chét rong pro rata.
_Béang 1 - Yéu cdu kidm soét dyng cy ldy miu thy déng

Loai kidm soat | S kibm sodt dyng cy Iy Xir Iy kidm sodt
miu thy a4ng cin cé
T4ch céc kidm sodt dung cy ldy mAu thy ddng a4 kiém soat
hién tredng ra khdi cac dung cy by, m3u thy ddng duec
sén xuét va phan phéi ciing nhau.
Van chuydn céc kiém soat dung cu ldy méu thy ddng aé
. . kidm sodt hién tnrémng gitra dia didm 14y m3u va phong thi
it nhét mot kiém socéaindunﬂ cu | nghiém ciing véi bd dung cy &y mAu thy déng.
Kibm soét hién :am:“ ‘;‘lg ary o a:om?; Phoi kidm soat dung cy Ay mAu thy d9ng a6 kidm soat hién
trdrng i g yot i ok | truomg trong khng kni & khu v Iy mau trong Khi trién
iy mAu duy nh!:“ ' khal sir dyng va thu hdi bd dung cy |4y mau thy ddng,
Y nhung chi trong qua trinh thao tac. X 1 theo cling céch
thirc nhw véi bd cac dung cy ly mau thy ddng aén khi bt
@Au trién khai sir dung va bt du thu hdi lai tir hién treerng
Ay miu.
X(r Iy va phan tich cac kidm so4t dung cuy 14y m3u thy ddng
aé kidm soét hién tredmg ciing lic va trong ty véi bd dung
cy lay miu thy ddng
it nhat cAn c6 thém ba chudn | Treéc khi tién hanh xi& Iy mdt dung cy &y mau thy 6dng,
Thém chudnthu | thu cho m&i mé dyng cy cho thém chudn thu hdl clia dung cy Iy miu thy dong véi
héi méu thy ddng hodic cho m mét hdn hep hop chét cAn phan tich.
dot lay mlu ngodl hién | xir Iy va phan tich kidm soét thém chuln thu hdi @ng thei
tredng néu sir dung mdt mé | va twong ty véi dung cy Iy mu thy ddng cung loai trong
céc mdu riéng 18 b4 dyng cy Ay m&u thy adng.

Lyra chon dia diém K&y m3u cho ao hd theo TCVN 6663-1 (ISO 5667-1) va TCVN 5994 (ISO 5667-4), hodc
cho sdng va sudi theo TCVN 6663-6 (ISO 5667-6) hodc cho nudc bidn theo TCVN 5998 (ISO 5667-9).

Truéc khi tridn khai sir dyng va treée khi thu hdi dung cu ldy m3u thy ddng, cin xem xét cn than khu
virc ldy mau theo ndi dung dudi day:

a) Ngudn géc ctia chdt & nhiém pha hoi, bao gdm khi thdi ddng co, ddu, nhya hic in, xang, dau
diesel, son, dung mdi, khéi thudc va nhya dudng, néu sir dyng dung cy ldy mau thy ddng cho hop

chét hiru co;

b) Ngudn géc cia chét 6 nhi&m kim loai, néu sir dung dung cy ldy miu thy ddng cho kim loai;
¢) Mang du hoic mang sinh hoc trén b mét nuworc;

d) Didu quan trong la dung cu Iy mAu thy ddng cAn dugc tridn khai sir dung lAy mau tai mot didm ma
myrc nuréc khdng bi syt duéi didm d6, sao cho c6 dG 80 sau cia nuéc d& dam bio ngap dung cy
I4y mAu thy ddng khi Iy m3u trong moi didu kién.

Ghi lai c&c phét hién tai dja &iém.
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CHU THICH: Mt sé subi c6 thé tr& nén bj can trong mét thi gian do khdng c6 mura, do 46 cb thé thirc hién lay
mau & virc han 14 & cac rinh nwédre, Trong trrdrng hep nuéc thiy tridu, dung cy 14y miu thy ddng cAn phai dugc
trién khai st dung tai mét khodng cach phi hop ra ngoai mire nuwrdre thiy tridu thép.

9.2 Chu y thich hop so v&i sy cb

C6 rét nhidu @idu kién bt nger ¢6 thé gap phdi va c6 thd dem lai nhirng nii ro cho ngudi 1Ay m3u nuréc mat.
Ngurti 4y m3u phai dugc thdng béo v céc bién phép phdng ngira cin thiét trong suét qua trinh 14y mAu.

TCVN 6663-1 (ISO 5667-1) quy dinh cac bién phap.an toan, bao gdm 14y miu tir thu thuydn va tir
nuéc déng bang. :

TCVN 6663-6 (ISO 5667-6) quy dinh c4c bién phap an toan cAn dugc cin nhic xem xét khi ldy miu &
bér séng.

QUAN TRONG — Dura ra cic ngin ngira 43 phong céc tal nan ril ro, va cung cdp hweéng din an
toan thich hep.

Chu y t6i yéu cdu vé strc khoe va quy djnh an toan.

10 Thye hién va thu hdi dung cy Idy miu thy déng
CHU THICH: Hinh 3 cung cép bidu @4 ciia quy trinh sir dyng dung cy 4y mau thy 8ng va kidm sodt hign tnrdmg.

10.1 Vatliéu va dyng cy

Ban danh s4ch cAc vat liéu va dyng cy dugc dura dén khu vy ldy mAu aé sir dung trong qué trinh trién
khai st dung dung cy |4y mAu thy ddng nhu trong Phy luc B.

10.2 Vin chuyén

10.2.1 Thyrc hién theo hudng din bdo quan va x& ly do nha sdn xuét cung c¢Ap hoic, ddi véi cac dung
cu l4y m3u san xuét khéng thurong mai, sir dung d liéu hiéu chudn dugc dua ra trong céc cong bb da
dugc thdm dinh cla c4c phong thi nghiém cé néng lyec.

10.2.2 S dung cac binh chira thich hgp (B.5) d& ddm bdo dyng cu ldy miu thy ddng riéng 1é
duoc cach ly véi moi tredng, cdc ngudn nhidm bin tidm tang, va biét 1ap véi nhau trong qué
trinh bdo quan va véan chuyén t&i dia diém tridn khai st dung va quay tr& lai phong thi nghiém
sau thu hdi.

10.2.3 Dam bdo Ia khi van chuyén, thiét bj Iy m3u thy ddng dugc duy tri & nhiét dd bao quan thich
hep theo huéng din clia nha san xuét. Néu khdng cb trong hudng din, bdo quan cic thiét bf Iy mau
thy ddng & 4 °C va trénh 1am ddng lanh mau ¢6 chira nuée legng vét. Didu nay c6 thd dat dugc bing
viéc 'str dyung phrong tién bao quan xach tay thich hep, vi dy binh chira duec cach ly kém theo cac
khéi lam mat.
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10.3 Quy trinh trién khal sir dyng

10.3.1 Van chuyén céac dung cy iy miu thy ddng da ghi nhan (B.1) va thiét bi kibm soét dwqc yéu
chu (B.2) 161 khu vize Iy mBu trong thiing gén kin (B.5) a3t trong mdt phuong tign bio quan xéch tay
dé duy tri & mot nhiét Ao mbi trrdrng thap (10.2.3) néu can thiét.

10.3.2 Ghi lai cac théng sé cAn xé4c dinh chét lwgng nudc quan trong cho nghién clru, vi dy nhiét a4
nuée, pH, Ao duc, tée ad dong chdy cua nuéc (B.6). Can nhiét 4o nudc va téc d6 dong chay dé lya
chon thdng sé hiéu chudn thich hep cho thiét bj &y mau thy ddng, vi du cla kim Ioal va hgp chét htru
co phan cyc, khi khdng c6 PRC. CAn c6 gia trj pH a& didn gidl cac da ligu khi chét 6 nhidm duoc do 1a
hep chét phan ly.

10.3.3 Sir dung ging tay (B.4) théo tirng dyng cy ldy miu thy adng khéi thing chira né theo hurong
din clia nha san xuét. X ly dung cy Iy miu thy ddng kiém soét hi¢n tnrdng chinh xéc theo cach nhw
khi trién khai sir dung dung cu Iy mAu thy déng, nhurng khéng trién khai sz dung ching.

Dbi voi mot sb dung cu 14y mAu thu ddng, c6 thé yéu clu cac thung chira m& dugc dudi nudc.

10.3.4 Khi c6 th&, cAn phi cin than aé khéng cham vao mang cla dung cy ldy m3u thy ddng, trir loai
dung cy ldy m3u thy ddng yéu cAu. Chudn bj tizng dung cy 14y m3u thy déng nhur can va I&p dat vao
cic dung cy diing a8 trién khai hoat dong dung cu |4y m3u (B.8) (xem Chi thich 1). Néu quan tam dén
phan hily quang héa ciia héa chat hiru co, thi bdo vé dung cy ldy mau thy ddng khdi &nh sang tryc tiép
trong qua trinh thyc hién (xem Cha thich 2).

P3am bdo Ia sy tiép xdc clia dung cy 4y m3u thy ddng véi khdng khi trong qua trinh trién khai sir dung
va thu hdi & mire t6i thidu. Didu nay dic biét quan trong khi cac chét 8 nhidm 1a c6 mét trong pha hoi.
Mot sb thiét k& dung cy 1dy mu thy ddng c6 thé nhanh chéng tich ty cac chét 6 nhidm d& bay hoi tir
khéng kh.

CHU THICH 1:  Khi c6 thd nhin thdy krp bé m#t clia héa chét, cAn sir dyng bign phap phdng ngira dé gidm sy
nhi&m bén khi dwa thiét bj trién khai xubng nuéc.

CHU THICH 2:  Sir dyng chét thay thé quang phan, vi du PRC, thém vao dyung cu l&y mau thy dong c6 thé giap
x4c dinh sy thit thoat tidm tang clia héa chét vi phan ra quang hoc.

10.3.5 Dung cy @& trién khai hoat ddng |4y mau thy déng (B.8) |a dung cy dugc gén Iap vao d6 va
dugc neo ¢b dinh vao @4y sdng, hd hodic day bién tai cac diém 14y mau va treo lo Ing duéi mét nude
bing phao hoac bé ndi (B.11). C6 thé gén kém vét nding vio dung cy dé trién khai hoat ddng dung cy
ldy mAu néu cAn & dung cu ndy ngép & A0 sau 6. Ghi A9 sau dudi mat nuéc tai didm ma dung cy ldy
m3u thy aong thyrc hién ldy m3u (B.7). CAn tinh dén mirc d dao ddng clia myrc nurérc, néu cb thé thi
dung cy l&y mAu thy ddng vén gitr lai & ciing 89 sAu duéi bd mat nuéc trong subt thoi gian tiép xac 14y
_méu. Trong bét ky trwérng hep nao, phai chic chén 1a dung cu 14y m3u thy ddng ngap trong nuée subt
thi gian ldy mAu. Dyng cy Idy mau thy ddng cin dugec tridn khai sir dyng theo cach thizc khéng cho
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khang khi ho3c trdm tich bj mic ket trén mang tiép nhan. Khang khi va trAm tich c6 thd 1am gidm tdc o
hép thu, hogc 1am nhi&m bin dung cy 14y m3u thy ddng.

Binh vi dung cu dé trin khai hoat ddng dung cy Iy m3u sao cho cang khé thdy cang tét a8 tranh xoi
méi hodc pha hoai.

Cin béo vé dung cy Iy m3u thy ddng va chéng lai viec mAt hodc hur hdng thiét b do bao hoac I Iut.

10.3.6 Khi bd cac dung cy &y m3u thy ddng dang durgc tridn khai hoat ddng &y m3u, déng cac thing
chira d& chira bd kiém soét hién trudrng.

10.3.7 Déng thiing chira dung cy Iy miu thy ddng tréng va dt ching vao phuong tién bio quan di
dong, @& van chuyén v& phdng thi nghiém ciing véi by kidm soét hién tredng. Néu cin thiét, duy tri
nhiét 86 thap (B.3) trong khi van chuyén v& phang thi nghiém.

10.3.8 Ghi lai ngay va gi¢r thyrc hién, didu kién thoi tiét va tén cla ngudi thuc hién.

10.3.9 Khi cin, kidm tra lai sy nguyén ven clia dung cy dé trién khai hoat 86ng dung cy l4y miu va
cac dung cy ldy m3u thy ddng tai cac quang thei gian da dinh. Do va ghi lai c4c thong sb x4c dinh ch4t
lreng nudc lién quan khi tridn khai sir dyng va thu hdi (xem 10.3.2)

CHU THICH: D& v&i mét sb didu tra, cAn phai khdi phyc lai dung cy By m3u thy ang theo tudn ty suét ca giai
doan trién khai hoat d3ng ldy miu.

10.4 Quy trinh thu hél

10.4.1 Ghi lai cac thdng sé chét Ivgng nuéc quan trong cho nghién ciru, vi dy nhiét 9 nuéc, dd pH,
a6 dyc, tbc do déng chay cla nuéc (B.6).

10.4.2 Thu hdi dung cy dung aé trién khai hoat ddng dung cy ldy mau. Kiém tra xem lai dung cy nay
va dung cy I&y mAu Iy m3u c6 bj hv hai trong qua trinh trién khai ldy m3u khdng. Néu thiét bj Iy miu
bj x40 trdn trong qua trinh trién khai I&y m3u, thi khéng thé sir dung chiing 8é wéc lvgng ndng dd clia
chét & nhi&m trong mat nuéc. Sir dung gang tay (B.4), dé thu hdi lai dung cy 14y m3u thy ddng, khéng
cham vao b& mat ciia mang, trir khi cé yéu ciu nay.

10.4.3 Tai thei didm thu hdi dyng cy Iy m3u thy ddng, m& vo thiing chira cac dung cu kiém soat hién
tnréng (B.2).

10.4.4 Kiém tra lai sy nguyén ven clia tirng thiét bj Idy m3u thy ddng. Ghi lai b4t ct hr hai, nhu rach
mang, va mirc 46 téc nghén sinh hoc. Néu mang 43 bj thiing, thi dung cy ldy miu thy déng khdng
dugc diung dé udc lrgng ndng A chét & nhidm trong nuéc.

10.4.5 Chudn bj tirng dyng cy Iy mau thy ddng khi cAn. D3t ching tré lai vao thing chira ban dAu
clia chiing (B.5). ©4ng thing chira c6 chira dung cy kidm soét hién truedng.

10.4.6 D6ng kin tirng thiing chira va ngay l4p tirc a3t ching vao thiét bj bdo quan di ddng & nhiét dd
thép (B.3) cling v&i bd dung cy kidm soat hién treerng (B.2).
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10.4.7 Phai @3m bao 1a dyng cy 4y m3u thy ddng dugc cach ly véi cac ngudn nhi&m ban tiém dn khi
van chuy&n dén phong thi nghiém va luu gitr tiép theo bdng cach dat dung cy Iy m3u thy ddng trong
thuing chira Kin ciia né ngay sau khi thu hdi. Bio quan thiét bj 1Ay mau thy ddng & nhiét 46 ma nha san
xuét khuyén cao truére khi phan tich,

10.4.8 Ghi lai ngay va thei didm thu hdi, tén clia ngudi thye hién thu hdi va didu kién thi tiét.

11 Chiét céc chét phan tich tir dyng cy Idy mau thy ddng va chudn bj phén tich

Khi chudn bi dung cy 14y m3u thy ddng va bd didu khién a4 phan tich, thyrc hién hudémg din nhe & Didu 5.
Chuén bj pha nhan d& phan tich va tranh 1am nhim bén do téc b& mat dung cu ldy m3u thu ddng.
CHU THICH: C6 thé thyc hién bing cach Iam sach b mat mang hodc cAn than thao rdf dung cy Ay miu thy ddng.

St dyng quy trinh chiét do nha sdn xuét cung cp. Déi vdi c4c dung cy &y mAu, vi dy dai hodc tdm vat
ligu polymer ké ca polyetylen mat d§ th4p va cao su silicon, thl duwoc chudn bj trong phdng va sir dung
céc quy trinh dugc béo céo trén cac xuét ban phdm da dugc thdm dinh.

Qua trinh chiét sir dung k§ thuat vi du sy thdm tach, chiét dung mai, thliy phan axit hodc giai hip nhiét
a8 chiét cac chét phan tich cAn quan tdm, PRC cdn du va hep chét chuln thu hdi 8 phan tich. Viéc
xéc dinh sl dung k¥ thuit nao tlly thudc vao logi dung cy 14y mau thy ddng dugc sir dung va céc loai
chét phéan tich dwgc ldy miu,

12 Phéntich

Sir dyng cac phwong phép phl hgp, phan tich cac miu 1y tir thiét b 14y m3u thy ddng va bd kiém
soat a8 xac dinh lweng tirng chét phan tich, PRC va hop chét thém chudn thu héi trong pha nhan, vi dy
nhu séc ky khi khéi phd (GC-MS), séc ky khi két hop detector bly electron (GC-ECD), séc ky I6ng khéi
phd (LC-MS), séc ky 16ng két hop phd huynh quang (LC-fluor) cho cac chét phan tich hiru co; phd hip
thu nguyén tir (AAS) ho#c phép do phd khéi lrgng plasma céip cdm (rng (ICP-MS) dbi véi chét phan
tich kim loai.

Trwdc khi phén tich, cAn s dung cac thir nghiém, thi nghiém, thiét 1p a6 chum tdng thé, a9 chéch va
gi¢i han phét hién clia cAc phwong phép.

Sir dyng phurong phdp da duge xac nhan tinh ding dn do phong thi nghiém thye hién phan tich xac nhan.

CHU THICH:  Khi cAn do chét 6 nhidm & murc 43 legng vét, c6 thé két hop céc phiin chiét tir nhidu dyng cy lay
méu thy ddng truréc khi phén tich,

13 Tinh toan

Khi thiét bj I&y m3u thy d6ng da dugc sir dung & ché do can bing, tinh ndng 6 ciia chét phan tich hda
tan trong nwéc theo nanogam trén Iit p, tai thei diém thu hdi m&u nuwéc nhe sau:
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P, =—— )

Trong d6:

m  lakhéi lrgng eta chét phan tich trong pha nhan tich lai clia thiét bj 14y miu thy déng trong
ché ab can biing, tinh bng nanogram.;

K. 1ahé sétilé gitra pha nhan va nuéc;
V. A thé tich clia pha nhan, tinh bing & xi mét khéi (Ii).

Péi véi mot sb loai thiét bj My mau thy ddng, hé sb 1 ¢ va thé tich cilia pha nhan do nha san xudt cung
cAp. Véi céac thiét bj 1dy mau, vi dy nhu vat liéu polymer dang tdm hoZc déi ké cd polyetylen mat dé
thép va cao su silicon loai.dugc chudn bj trong phang, sir dung d liéu hi¢u chudn duwgc bao céo trong
trén cAc xuét ban phidm da duwgc thdm djnh.

Khi ndng @9 ciia chét phan tich trong thiét bj Idy m&u thy ddng khéng dat dén can béng v&i nbng 46
trong nuéc, nhung thdi gian tidp xtc nhidu hon thei gian ban cin biing, khi 46 cin ding Céng thirc (4)
d& wéc tinh ndng A0 cta chét phan tich trong nwéc.

c 4

P. =
k,tA
VsKm[l-exp(— V:sz ]]

Trong 46:

m, 14 khéi lgng clia chét phan tich tich ty trong pha nhén cia thiét bi ldy m&u thy ddng sau mét
khodng thoi gian tiép xac 1, tinh bing nanogram;

t  lathi gian tiép xuc, tinh bdng gidy (s);

ko 1a he sb chuydn abi tdng khéi lrong cila chét phan tich Iy tir nuéc vao thiét bj ldy m3u thy
@ong. tinh bing deximet trén ngay

A 12 dién tich hoat ddng cla thiét bj 14y m3u thy ddng, tinh bing d& xi mét vudng.

Néu thoi gian tiép xtc clia chdt phan tich khéng virgt qué ther gian dat dén trang thai ban can bang,
thiét bj 14y mAu sé& hoat dong trong ché d9 ddng nhét, va ndng d6 trung binh theo th&i gian, tinh bang
nanogram trén lit, clia chét phan tich hda tan trong nwére, p,, trong theri gian thyre hién cé thé dwgc tinh
nhur sau:

)

Pay ia Cong thire tinh toan rét t3ng quat. Cang thirc nay gia thiét ring, viéc hp thu vao ciia chét phan
tich trong toan bd thei gian tién hanh 14y m&u 12 mdt hudng, tuyén tinh, tich hep. Trong pha hép thu
tuyén tinh (xem Hinh 2) téc 40 14y miu (thé tich biéu kién, kA, tinh bing d& xi mét khdi trén ngay holic
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lit trén ngay, cla nwrdc dugce lam trong clia chét & nhiém theo thei gian) phy thudc vao ndng do chét 6
nhiém trong nwéc.

M6t vai sai s6 kém theo wéc legng p, c6 thé dugce xac dinh bing cach s dung bién phap kiém soat
chét lvgng thich hep (xem Phy lyc C). Vi dy v& bién phép tinh todn va kiém soat chét legng cho cac
loai thiét bj 14y m&u thy ddng khéac nhau do cac nha san xust mot s6 loai thiét bj 14y m3u thy ddng cung
cip va trong Thir myc tai lidu tham khao (xem Tai liéu tham khao [10),[12), [13], [16], [17]. [25), [26],
(27], [28].

Gié trj cia hé s6 chuyén dich tdng khéi lvong clia bt ky chét phan tich n6i chung (4 théng sé hiéu
chudn cy thd theo_thiétrbi va theo tirng dja diém. Gi4 trj nay thu dugc bing nhidu céch, phu thude vao
thiét bj 14y m3u thy ddng cy thé dugc sir dung va didu kién trién khai Iy m3u. D6 1a gid trj cy thé theo
chét tly thugc vao céc dic tinh héa ly ciia chét phan tich va bién s6 méi treéng, vi dy nhu nhiél 46 cia
nudc va didu kién dong ive hoc.

Gi4 trj ctia hé sé chuyén dich téng khéi lrgng c6 thé thu dugc theo nhidu cach, ké ca s dung di liéu
hiéu chudn theo kinh nghiém hoic cac xem xét vé ly thuyét ma trong 86 c4c thdng sé do nha san xuét
cung cédp. D&i véi thiét bj Iy miu, vi dy nhu vat lidu polymer dang tAm hoc déi ké ca polyetylen mat
d6 thap va cao su silicon loai dwgc chudn bj trong phong, stz dung d liéu higu chudn dugc bdo céo
trong cac 4n pham da duwgc thAm dinh. D@ liéu higu chudn tiéu bidu bao gbm dai nhiét 46 va didu kién
cudn xody. Thém vao d6, véi mot sb thiét bi 1dy mau thy dong, PRCs (xem phan Chu thich 1) cé thé
dung d& hiéu chinh hé sé chuyén dich tdng khéi lugng trong didu kién méi treéng dao ddng Hinh 4).

Péng hec cia qué trinh tach ra khéi pha nh4n clia PRC (xem Cha thich 2) va ddng hoc clia siz hép thu
clia mét chét & nhim phai 1a twong quan véi nhau. Chang phdi ¢6 ddng hoc trao dbi déng heéng bac
1 (Hinh 4). Do vay, chiing bj tAc d0ng trong hop béi cac bién sé méi tnedng vi du nher nhiét 6 va sy
nhidu loan. Khi cac didu kién nay duec dap (ng, lic d6 sir tach ra khdi pha nhan clia PRC duoc dung
d& cung cAp sy hiéu chudn tai chd in situ cla thiét bj 1Ay m3u thy ddng. Do @6, cac két qua nay cOng co
thé dupc ding dé& didu chinh hing sé ty 1& trao ddi tdng thé cho qua trinh hép thu ldy mau mét chét 6
nhidm duéi tac dgng cla nhiét 46 va sy nhiku loan,

CHU THICH 1:  PRC Ia chét phan tich dugc thém vio pha nhan cla thibt bj 1y mAu thy déng trudc khi trién
khai s dyng. PRC thuréng cé déc tinh trong tw nhirng dac tinh cla chét 8 nhi&m can quan tam, nhung PRC
phai khdng dugc cd mat trong moi trrerng véi ndng d6 dang ké. Cac chét phan tich danh ddu '°C hodc chét phan
tich da detori héa tiéu bidu dugce sir dyng 1am cic chdt PRC. N&i chung 14 ¢6 kha néng do dugc mirc dd tach ra
ctia PRC tir pha nh&n trong qué trinh tiép xdc cda thiét bj iy m3u thy ddng.

CHU THICH 2:  Bdng hoc tach ra clia PRC tir pha nhén c6 thé dugc mé ta blng Céng thirc bic nhét
Mprcy = Mprco€Xp (—0)

Trong a6:
mpc, 13 khéi legng PRC cdn du lai trong pha nhan sau thoi gian tiép xic iy mau, r;
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merco  khéi lurgng clia PRC thém vao pha nhén;
ko 12 hing sé tdc 84 bac mdt cho qu4 trinh tach ra clia PRC tir pha nhén.

V1 k, va tdng hing sb téc a0 trao abi a& hap thu chét 6 nhi&m, k, (Hinh 4) c6 twong quan véi nhau, sy
tach ra clia PRC tir pha nhan c6 thd diing aé &idu chinh téc d§ hdp thu do tac d9ng clia nhigt A9 va sy
nhidu loan. Khi ddng hoc ctia sy hdp thu va sur tach ra clia PRC tir pha nhén la ddng hwéng, thi tdng
héing sb ty 1& trao adi tach ra, k,, 1a ham s ciia tdng hing sé téc a9 trao adi hép thu, k.;

koA = kK 'V,
Téng hing sé ty 1& trao adj tach ra, k,, c6 thé dugc ding dé tinh thei gian dat duec mét nira clia mic
tich ty téi da ctia chét 6 nhidm trong pha nhén, s dyng Cong thire (2) (Hinh 4).

m,

CHU DAN:
ms khéi lgng chat phéan tich trong chét thu nhan 1 Chét 8 nhidm
¢ Théi gian phoi nhi&ém 2 Hop chét tham chidu hidu suét

Hinh 4 - Khodng thod gian aé 13y chét 6 nhidm (1) vao va phén téch hgp chit
tham chiéu higu suét (2) tir chit thu nhin cia thiét bj Idy miu thy ddng

14 Bao cao thir nghiém

B4o c4o thir nghiém s& bao gdm it nht nhirng théng tin sau dbi v&i m8i chét phéan tich trong b thiét bj
14y m3u thy ddng:

a) Dija diém ldy miu;
b) Ngay va git trién khal sl dyung va thu hdi thiét bj 14y m&u thy dong;
¢) Céc d%c tinh cla vj tri 1Ay miu;
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Tén cta ngui trién khai st dung va thu hi thiét bj 1&y miu;
Céc théng s chit ligng nuéc dugc ghi chép khi tridn khai sir dyng va thu hdi thiét bj 14y mau;

f) Céac mirc ciia chét phan tich dugc dinh legng trong cic miu kiém so4t chét lugng;

g) Lweng chdt phantich dugc x4c dinh trong thiét bj 14y mau, véi a6 khéng dam bdo dugc voc tinh;

h)

Ndng d¢ trung binh theo th&i gian cla chét phén tich trong nuéc mat;

i) Chi tiét v& phurong phép sir dung, véi vign dlin 8én TCVN 6663-23 (ISO 5667-23).

It nh4t nhirng thdng tin sau cAn dugc ghi lai ddi véi tirg chét phan tich trong bd thiét bj 14y miu thy
ddng va c6 sén aé hd trg dién gidi cho béo céo, néu can:

1)
2
3)
4)
5)
6)

7)
8)
9)

Phan dinh bd thiét bj I&y m3u thy dong;

Loai vA nha san xuét thiét bj 14y miu thy ddng;

Sé 16 cla thiét bj 14y miu thy dong;

Phan dinh hién trnrérng cha thiét bj 1dy miu thy ddng;

Téc dd hap thu cla thiét b Idy m3u thy ddng va phuong phap dugc dung 88 xéac dinh né;

Néu c6 thé, thdng tin thém v& dja diém 14y miu, vi dy mirc clia moi chét 8 nhi8m dugc tim thdy
tredc day;

Céc PRC dugc s dung va mirc cla nd trong thiét bj &y m3u thy adng treéc va sau khi tiép xic;
Hop chét chudn thu hdi dugc s dung;
Phueng phap chudn bj miu;

10) Phwong phép phén tich.
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Phy lyc A
(Tham khéo)

Bang dudl ady duwa ra tom tét vd céc loal thiét bj idy miu thy dgng chinh
va tém tét cac phurong phéap higu chudn céc thiét bj dé

Bing A.1 - Cu tric ctia céc logl thiét bj Iy miu thy 6dng chinh

Logl thiét bj ldy Hop chit chudn
mau thy ddng Pha nhin Mang tinh néing cé sin
Hep chdthu co | VAt liéu hdp phy vi13, | Polyetersulfon Khéng
phén cyc vi dy nhu SDB”, Polysulfon
“ﬁ':’g m':'é"“h 4, | Xenlulotai sinh
SoisiéuchiCtpharan | i khang ©6 mang | khéng
khuéch tan thi I6p nuéc
ranh giéi c6 thd déng vai
trd nhur 16p khuéch tan.
Hop chdth(ruco | Triolein Polyetylen
khdng phancwc | Octadexyl silica Xenlulo tai sinh
Polydimethylsiloxan Lép nuéc ranh gi¢i Cé
Polyetylen mat 49 thdp | (xem Chu thich)
Dung mdi htru cor (vi
dy hexan)
Polyoxymethylen
Hop chét v co bao | Nhya chelat Polyacrylamid hydrogel | Khéng
gdm ca kim logi Xenlulo aetat I8 sidu
nhé

CHU THICH: Thiét bj thy mA3u polymer c6 thé déng vai trd ddng thei nhur mang thim va pha nhan.

* Xem 3.5,

®  Poly polymer (styrene — divinyl benzen).
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Bang A.2 - Tém tét céc phuwrong phap higu chudn cé sin cho thiét bj Idy miu thy déng

Phwong phép
higu chudn

Logl thiét bj ldy mau
thy ddng

Didu kidn

Leuy

Bé finh*

Tatca

Nhiét 46 dugc
kidm soét

Téc b khudy cb
dinh

Khi téc & Iy mau (the tich biéu kién
cla nwdc duec lam trong cla chit &
nhidm trén ther gian, tinh blng Iit trén
gi&") cao, thl cAn thd tich Iém hon @
trénh lam can dung dich hi¢u chuén.

B& tinh cé sy thay
méi*

“Tatca

Nhigt & duec
kiém soéat
Téc ad khudy dugc
kiém soét

B4 chay lién tyc

Thtca

Nhigt 46 duoc
kiém soét

Tée a9 khudy duge
kiém sodt

Tdc a9 ddng chdy phai cao hon (it nhat
5 1&n) tdng téc a6 1&y mau cla céc thibt
bi 14y mau trong hé théng

M hinh dya trén
hé sb khuéch t4n

Gradien khuyéch tan
trong dung cy Iy méu
dang mang mdng, khi
ip giéri han khuéch tdn
Ia day so v&i Ip nuéc

Dai nhigt 86

D@ lidu hidu chudn dugc nha san xuat
cung cép

M3 hinh dyra trén
hé sb phan chia

Thidt bi 1y miu vé&i
hep chét hiru co khdng
phén cye

Ha& sb phan chia cla cac hop chat rat
va nuérc gitra pha nhdn clia thiét bj lay
m3u thy 68ng va nwéc 1a khé dé do trye
tiép V1 tinh hoda tan thap cla céc hop
chét nay trong nudc. Van dd nay dugc
khéc phyc béng c4ch sir dyng phuong
phép ddng dung méi, 1 phreng phap
str dyng khodng ndng d¢ clia methanol
a4 dua vao dung dich chét phan tich
khéng phan cyc. H§ sb phan chia dwoc
do trong khodng ndng a9 methanol, sau
a6 vé ab th| cia log h& sb phan chia
dya theol methanol dugc i su
thanh khdng chira methanol dé cho két
qud wéc tinh hteu fch vé hé sb phan
chia pha Iy mAw nude.

M&i quan hé thyc nghiém gitra hg sb
phén chia pha &y munuéc va loghow
¢ thd duec sir dyng & wéce tinh gid ti
cua céc hop chit bd sung.

Hop chét chudn
tinh ndng (PRCs)

Chi dang c¢6 a8 dung
cho thiét bji iy mu
hCru co khéng phén
cyc

PRCs can dugc dung khi ¢6 thé dé
gidm a9 khdng dam bdo do thay dbi
nhigt va didu kign thiy ddng hoc trong
hign trudrng.

Téc 49 tach ra khdl pha nhan cua PRCs
cung cép tdc 85 1ay miu chi trén pham
vi gi¢i han (4,5< LogKow<6), va dbi v&i
c4c chét 8 nhidm vé1 LogKow>6, thi ¢in
sir dyng md hinh ngoai suy dva trén
pham vi 6.

* Bién phép phong
[*Sir dung céc hi
n hanh theo ¢

ra: 4dm bdo ndng 44 khdng a&i, va do ndng 48 thyc trong bd hidu chudn hang ngay.
sb téc ad can bling wéc tinh ad x&c dinh c&c chét phan tich ma thiét bj ldy mau thy dong da

89 d9ng hoc va ché 68 can bing.
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Phyluc B
(Quy dinh)

Céc logl vat ligu va thiét bj duwgc dwa dén hign trirdng @8 sir dung
trong qua tridn khal sir dyng cac thiét b Idy miu thy dong

B.1 Thiét bj iy mau thy adng, duoc gén nhan theo TCVN 6663-1 (ISO 5667-1) va TCVN 6663-6
(ISO 5667-6).

B.2 Thiét bj 14y miu thy adng kidém soét hign trrémg

B.3 Thiét bj Ivu gltr di Adng vi dy nhr hdp lanh v&i cac khéi 1am lanh, a8 duy tri nhiét a6 thip duec
khuyén nghi cho bao quan va van chuyén

B.4 Gang tay, sir dung a8 xir ly cic dung cy ldy miu thy dong tai hién trudng. Sir dung gang tay
latex ho#c vinyl khdng 16t bét. Khéng sir dung lai géng tay.

B.5 Thing chira kin khi 1am tir vt liu tro trong tng véi cac chét 6 nhidm cAn quan tam, c6 kha nang
th&m hiit thAp abi véi cac chét nhidm bn bén ngoai va dugc gén nhan phén dinh thiét bj Idy m3u thy ddng.

B.6 Thiét bj danh gla chit lwgng nwéc vi dy nhiét ké, may ghi nhiét A9, may do pH, thiét bj do téc
a6 dong chay néu cAn.

B.7 Thiét bj do 49 séu

B.8 Dyng cy aé trién khal hoat d9ng clia dung cy ldy miu, d8 giCr thiét bj 1dy mau thy ddng theo
huéng thich hgp trong qua trinh Iy mAu. C6 thé sir dyng nhidu loai dung cy d8 trién khai hoat ddng
dung cu 14y mau, vi du nhu thanh/coc kim loai, tAm nhyra ho#ic lwéi kim logi, gia kim loai, phy thudc vao
a6 s&u cia nuéc va dong chdy cla nuwéc tai vi tri 13y m3u. Céc dung cy tiéu bidu a& gitr thiét bj Iy
miu thy ddng ma mang thdm dugc gitr thing hodic vubng géc véi mét nuée, hodc ndm ngang va
hwéng 1&n b& mat nuée. Sy dinh huéng thir nhit nhe néu trén nhdm myc dich d& tidp xac véi bé mat
I4y miu theo dong nuwéc, va sir dinh heedng thir hai nhur néu trén nham myc dich dé giam thidu sy lang
dong clia trAm tich trén b& mat mang thém.

B.9 Dung cu neo, thich hgp & gitr thiét bj trién khai & do sau thich hgp va theo huéng phi hep
twong (ng véi bé mat nuéc.

B.10 Déay cdp
B.11 Phao va bé

B.12 Qua néng/vét ning
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Phulyc C
(Tham khéo)
Céc bién phép kidm soét chét Iwgng

C.1 Dj thu hdi

D¢ thu hdi dugc danh gia dya trén co s& a9 thu hdi chit phéan tich trung binh tr cdc thém chudn thu
héi. Phan khéi lwgng thu hdi chét phan tich, w, tinh bang phan trAm, dugc xac dinlvbing:

w, =22 x100 (C.1)

Trong do:
po 12 ndng a6 trung binh clia chét phan tich do dugc;
p: 1andng Ao thém chuln thu hdi.

Xem Thw muyc tai liéu tham khéo [22).

C.2 Giol han phét hién cua phwong phép

Dé han ché két qua 4m sai clia cac miu c6 chira mdt s6 chit phén tich dang quan tm, c4c thiét bj 1Ay
méiu thy ddng 14y miu I&p duec thém chudn duoc phan tich & xac dinh giéi han phat hién ndng d8,
Auo- Mirc a9 thém chudn khdng In hon 5 dén 10 1An cla gi4 tri s ky vong. Giéi han phat hién ndng do,
Ao duge cho béi:

P =[2 {1+i ]:, (n-lLayf (C.2)
ng

Trong d6:
ts 14 gia trj  phan bd Student mét phia véi mirc ¥ nghia a, bac tw do n -1;
n  la sé mau i3p duoc thém chudn dugc phan tich;
5 la a6 léch chudn cia ndng dd chét phén tich do dugc trong cac chudn I3p;

ng 12 88 xéac dinh tréng dugc s dung & hi¢u chinh két qua mau khi sir dung phurong phap phan
tich mau tir thidt bj 14y ma3u thy déng — voi gid thiét théng ké 12 ndng ¢ clia thém chuén thu
hdi thuerng 1a phan bd chuén,
Ngudi sir dyng cAn quyét dinh mirc 39 bdo vé can thiét ad khéc phyuc két qua am sai va sir dung gié tri
thichhgpclianva .

Xem Thu myc tai liéu tham khdo [19]:
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C.3 P chym

D% chum clia c4c thiét bj Iy mau thy ddng dugc xac dinh bing cach so sanh céc thiét bj Idy m3u thy
a6ng |4y mAu dap, tiép xtc ngoai hién tredrng. Hé sé bién thién, C, duec tinh nhw sau:

C, = [M]xmo (C3)
0.5(p, +p,)

Trong @6 p, va p; 12 ndng a4 chét phan tich trong thiét bj 14y mAu thy ddng 14y mAu dap.

Xem Thu muyc 14i liéu tham khéo [10].

Néu st dung nhidu hon hai thiét bj Idy m3u thy ddng tiép xuc ngoai hién trudng song song, 46 chum

dugc do nhw hé sb bién thién, C,, va duwgc tinh nhur sau:

cv =< x100 (C.4)
P

Trong d6:
P 14 gia tr trung binh ciia ndng d% chét phan tich trong thiét bj Iy m3u thy ddng 1Ay miu dip,
tiép xdGc ngoai hién trrérng;

s 1286 léch chuin twong (mg clia ndng d trong thiét bi Idy mAu thy ddng Idy mau duap, tiép
x(c ngoai hién trerdrng.

Vé&i gid dinh rdng ndng A chit phan tich trong thiét bj Iy m3u thy dong Iy m&u adp tiép xic ngoai
hién trwéng |2 phén bd chudn.

Xem Thu myc tai liéu tham khao [22].
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