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2.1. Dal cwong

Chdt lwong sé liéu quan trac - quy tac PARCC:
Tinh chum/|3p lai (Precision) — s liéu thu duwoc tir phép do 6n
dinh, tlre sai léch gitra cac lan do trong gidi han cho phép
Tinh chinh xac/tinh dang (Accuracy) — s6 liéu phan dnh dung
thuc té chat lwong moi truong
Tinh dai dién (Representativeness) — so liéu phan anh dung va
chinh xac dac trueng moi truong ¢ thoi gian, khong gian quan
trac; sy bién ddng cla thong sb tai diém quan trac
Tinh hoan chinh (Completeness) — phan tram sé liéu quan trac cd
gia tri s&r dung, tirc ddp rng cac tiéu chuan thong ké (thuwong
phai trén 90%)
Tinh so sanh dwogc (Comparativeness) — sé liéu phai bao dam so
sanh duoc vdi nhau véi mot mire tin cdy nhat dinh
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2.1. Pai cwong (tt)

DO chinh xac/do dung (accuracy) va d6 chum/d6 1ap lai (precision) cao

la muc tiéu cta cac chuwong trinh quan trac

D6 chinh xac thap, dd chum thap Do chinh xac cao, d6 chum thap
(High accuracy, low precision) (High accuracy, low precision)
D6 chum cao, dd chinh xac thap Do chum cao, do chinh xac cao
(High precision, low accuracy) (High precision and accuracy)

Chu y: cd sw khdc nhau khi dich sang tiéng Viét cdc thudt ngt accuracy va precision. Trong bai
gidng nay st dung thudt ng theo Théng tw 24/2017/TT-BTNMT
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2.1. Dai cwong (tt)

Chét lwong di¥ liéu theo PARCC chi c6 thé dam bao dwoc
nég c6 mét chwong tri,nh dam bao chat lwgng/kiém soat
chat lwgng (QA/QC) taot.

QA (Quality Assurance) — hé thdng tich hop cac hoat déng
quan ly va ky thuat nham bao dam cho hoat déng quan trac
dat dwoc cac tiéu chuan chat lwong da quy dinh.

No6i cach khéc: QA |a phong nglra nhi¥ng truc tréc vé chat
lwong bang cac hoat ddng cd ké hoach va co hé thong.

QC (Quality Control) — Ia viéc thwc hién cac bién phap,
cong cu dé danh gia, theo ddi va kip thoi diéu chinh nham
dat dwoc d6 chinh xac va dé dung cua cac phép do theo
y&u cau cla cac tiéu chuan chat lvong.

Bai gidng Quan trdc va ddnh gid chét lwg'ng nuwd’c va khéng khi - GV: Pham Khdc Liéu 2-4



2.1. Dai cwong (tt)

Table 1. Comparison of quality assurance and quality control.

Quality assurance

Quality control

« Anticipates problems before they occur

 Uses all available information to generate
improvements

* |s not tied to a specific quality standard

* |s applicable mostly at the planning stage

* |s all-encompassing in its activities

» Responds to observed problems

» Uses ongoing measurements to make
decisions on the processes or products

» Requires a pre-specified quality standard
for comparability

* |s applicable mostly at the processing stage

» |s a set procedure that is a subset of quality
assurance

http :;*’;*’www.statc_an.cafenglishf’edw’pnweﬁ’chydualitw’qualitv.htm
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2.1. Dai cwong (tt)

QA/QC trong QTMT phai:
Thwe hién xuyén sudt trong chu trinh quan trac:
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2.2. Chwong trinh QA

Chuong trinh QA phu hop dugc xay dung va
phai dugc viét thanh van ban
MOt sO yéu to chinh trong 1 chwong trinh QA:
Cam két, muc tiéu (Muc tiéu chat lwong dit liéu -
DQOs; Muc tiéu chat lvgng phép do - MQOs)
Con nguoi
Trang thiét bj
Cac quy trinh thao tac chuan (SOP)
Panh gia, kiém tra (danh gid ndi bd, danh gid
ngoai)
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2.2. Chwong trinh QA (tt)

*» DQOs (Data Quality Objectives)
« Gia tri DQOs dinh nghia murc ky vong cua do dung va dd chinh xac
«  Gia tri DQOs c6 thé khac nhau tuy muc tiéu chwong trinh QT
 Vidu DQOs trong quan trac MT nwéc luc dia thudéc EANET:

Table 1 Data guality objective values in monitoring on inland aguatic environment

a) Required accuracv and precision (unit: %)

. g
Accuracy” Precision’

H
—
LA

15

—

1) Accuracy is calculated by the following formula:
A = [(certified values)-(analvtical values)]x100/(certified values)

2) Precisi::-p (S:) isjcalculated by the following formula:
Si = (Sd7/2N; )2 x100/Av

where d; and Av denote, the difference between the duplicate analyses and mean.
respectively (see Appendix 3 2.3), and N; is the number of sample pairs in the reporting
period.
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2.2. Chwong trinh QA (tt)

MQOs: Measurement Quality Objectives

For example, for a study designed to assess metals in water
samples, the following MQOs were established (Lombard and
Kirchmer 2004):

e [ab quality control samples: 85% - 115% recovery

e Split or replicate sample analyses: less than or equal to 20% re
difference

e Matrix spike recoveries: 75% - 125%

¢ Duplicate matrix spikes: less than or equal to 20% relative perc

Xem thém TLTK: Guidelines for Quality Assurance and Quality Control in
Surface Water Quality Programs in Alberta

Bai gidng Quan trdc va ddnh gid chédt lwgng nwdrc va khéng khi - GV: Pham Khdc Liéu 2-


../QA_QC/Guidelines for Quality Assurance and QC in surface WQ...Alberta.pdf

2.2. Chwong trinh QA (tt)

Table 3. Preliminary MQOs for phosphorus and chlorophyll @ in lake water.

Statistic Phosphorus Chlorophyll a
Total P Dissolved P
perational range 1-200 ug/L 1-200 ug/L 0.02 - 500 ug/L
Detection limit 1 ng/L 1 ng/L 0.02 ug/L
ccuracy (recovery) 97 +/- 8% 97 +/- 8% N/A
Precision:
Mot more than 4% |Not more than 3% |Not more than 2%
- Duplicate splits difference difference difference
Mot more than 6% |Not more than 2%
- Triplicate splits RSD RSD Mot more than 3% RSD

Detection limit: the minimum concentration with 99% confidence of being greater than zero.
RSD: Relative standard deviation
N/A: Not available

MQOs for blanks should be established as well. For British Columbia, Cavanagh et al.
(1997) states that not more than 5% of blanks for a study should exceed the MDL; blanks
should not exceed 10% of environmental levels; levels in blanks should be less than 10%
of relevant.\water_or_sediment quality guidplinpq
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2.2. Chwong trinh QA (tt)

+Quy trinh thao tdc chuédn (SOP: Standard

Operating Procedure)

. dwoc sir dung trong tat ca cac hoat ddéng quan trac:
¢ hién trwong, trong PTN, quan ly di¥ liéu

 dam bdo moi nguwdi déu theo quy trinh nhw nhau
nham tranh sy bién dong chat lwong so liéu gitra
nguwol nay vol nguol khac

» phai dé hiéu, phai dwoc xem xét va cap nhat thwdng
kY.

» |a c4c tai liéu chi dan bat budc thwe hién cht khéng
phai la cac hwdng dan, ngwdi van hanh phai lam
dung theo chi dan ch khéng Iwa chon/tham khao.
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2.2. Chwong trinh QA (tt)

s*Con nguoi
Nhiém vu cua lanh dao va nhan vién phai duoc phéan
cong rd rang va dwoc thé hién bang vian ban
Phai dam bao rang tat ca nhan vién c6 dd trinh do va
nang luc can thiét (vi du: quan trac vién phai cd it nhat
hai nam kinh nghiém)
Nhéan vién can thudong xuyén duoc ndng cao trinh do dé
dap ng yéu cau thuc té.
Phai cdp nhat duoc ho so dao tao chia nhan vién dé
chirng minh dwoc rang moi cd nhan déu duwoc dao tao
thich hgp va ho cd kha nang tién hanh thanh thao
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2.2. Chwong trinh QA (tt)

¢ Trang thiét bj
Phai dap rng cac yéu cau ctia phuong phap do
Phai duoc kiém chuan trudce khi dwa vao st dung va
trong sudt qua trinh st dung
Phai dugc ddnh diu, dan nhan dé phan biét va nhan
dang dugc de dang, phan anh duoc tinh trang hiéu
chuan, kiém dinh
Phai thiét 1ap cac thu tuc bao dudng va thuc hién viéc
bao dudng trang thiét bi thuwong xuyén hay dinh ky.
Phai ddm bao tinh lién két chuan do lvang (hiéu chinh
theo hé thédng chuan do lwong qudc gia hay qudc té).
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2.2. Chwong trinh QA (tt)

Vi du: Cam nang QA ctia PTN ANR thudc DPai hoc California

AN

UNIVERSITY
of
CALIFORNIA

ANR Analytical Lab

Quality Assurance Manual

August 25, 2006

University of California, Davis

207 Hoagland Hall

One Shields Avenue

Davis, CA, USA 95616-8627
Phone: 530-752-0147

Email: danranlab@ucdavis.edu
Web Site: http://danranlab.ucanr.org
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../QA_QC/Lab QA manual.pdf

2.3. QA/QC trong céac giai doan quan trac MT

(Xem Chuong 3, Théng tu 24/2017/TT-BTNMT ngay
01/9/2017) [thay thé TT 21/2012/TT-BTNMT]

QA trong thiét ké chwong trinh QTMT
QA/QC trong quan trac tai hién trwong
QA/QC trong phan tich moi truong
QA/QC trong quan ly dit liéu va 1ap bao cdo
Phu luc
PLO7. Hwdng dan xay dung QAPP
PLO8. Biéu mau quan trac MT
PL0O9.Tiéu chi chap nhan cta QC va bién phap khac phuc
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2.3. QA/QC trong céc giai doan quan trac MT (it)

2.3.1. Trong thiét ké chuong trinh quan trac

(1). QA trong xac dinh muc tiéu:
cdn ctr vao chinh sdch, phdp ludt vé BVMT hién hanh
cdn ct¥ cdc nhu cdu théng tin cdn thu thép

(2). Yéu cau déi véi mot chuong trinh quan trac
Phu hop chién luvoc, quy hoach, ké hoach quan ly va BVMT
Bao dam tinh khoa hoc, hién dai, kha thi.
Thue hién ddy du cdc quy dinh vé thiét ké chwong trinh QTMT
Pdp trng muc tiéu, thoi gian, tan sudt, thanh phén va théng sé
quan trac hop ly, téi vu.
Tudn thu quy trinh, phwong phdp cho tirng thanh phén, théng sé
Thuwong xuyén duoc ra sodt, diéu chinh, bé sung.
Phéi duwoc cép cé tham quyén hodc co quan quaén ly chwong trinh
quan trac phé duyét hodc chdp thuén bang vén ban.
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2.3. QA/QC trong céc giai doan quan trac MT (it)

(3). Thuc hién viéc thiét ké mot chuong trinh QTMT:
Xdc dinh muc tiéu chwong trinh quan trac méi truong.
Xdc dinh thanh phdn méi tri'dng cén quan trac.
Lap danh muc cdc théng sé quan trac
Thiét ké so b6 phuwong dn Idy mau (xdc dinh tuyén, diém Idy mau ...)
Khdo sdt thuc té khu vuc cdn quan trdc.
Thiét ké chi tiét phuwong dn I8y mau (xdc dinh chinh xdc tuyén, diém Idy mau...)
Xdc dinh tén sudt, thoi gian quan trac.
Xdc dinh phuong phdp 16y mau, do hién trwdng, phén tich trong PTN
Xdc dinh quy trinh 16y méau, thé tich mdau caén I8y, loai dung cu chtra mau, ...
Lép danh muc va ké hoach bdo tri, bdo duéng, ki€m dinh, hiéu chuén ...
Xdc dinh cdc phuong tién phuc vu hoat déng I8y mau, van chuyén mau.
Lap ké hoach thuc hién QA/QC trong quan trdc méi truong.
Lap ké hoach nhén luc thuc hién quan trdc
Lap du todn kinh phi thuc hién chuong trinh quan trac
Lép danh muc cdc té chirc, cé nhdn tham gia...
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2.3. QA/QC trong céc giai doan quan trac MT (it)

2.3.2. Trong quan trac tai hién truwo'ng

>

Nhan sy

Hé théng quan ly chét luong

Kiém sodt tai liéu, h6 so quan trac hién truong
Ddnh gid ndi bé hé théng QLCL cua té chire
Phuwong phdp quan trdc

Kiém tra, bdo tri, bdo duwéng, hiéu chuan thiét bi...
Quén ly mau

Bién bén Gy mauhién truong

Giao nhdn mau

Cdc biéu mau

O 0 N O U A WDN R

~
O
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2.3. QA/QC trong céc giai doan quan trac MT (it)

QcC
1. S& dung mau QC
e Khéng vurot qud 10% téng s6 mau thuc
e T6i thiéu 3 mau QC néu sé lwong mau thuc 10-30, toi
thiéu 1 mau QC néu sé luvgng mau thuc <10
2. St dung chét chuén vdi do hién truong
3. V&i méi trwong nudrc, do Idp dé ddanh gid dé chum
4. Tham gia thw nghiém thanh thao

V&i cac két qua co gia tri |Z, .| > 2, t6 chirc phai dua ra
cac bién phap khac phuc, phong ngira cac 16i da phat hién
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2.3. QA/QC trong céc giai doan quan trac MT (it)

2.3.3. Trong hoat dong phan tich moi trwong
QA

1. Nhén sw: phdn céng, dao tao
2. Hé théng quadn ly chat lwong
3. Kiém sodt tai liéu, hd so phén tich
4. Ddnh gid ndi bd hé théng QLCL hang ndm
5. Phwong phap phadn tich:
a) Lva chon phuong phdp phdn tich
b) Phé duyét PP phdn tich (xdc dinh gidi han phdt hién, danh gid doé chum, dé
chinh xdc, woc lwong dé khéng dam bao do)
c) Xdy dwng SOP
6. Kiém tra, bdo tri, bdo duwéng, hiéu chuén thiét bi phén tich
7. Diéu kién méi trwong phong thi nghiém
8. Quédn ly mau thd nghiém
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2.3. QA/QC trong céc giai doan quan trac MT (it)

QC

1. Kiém sodt chét lwong ndi bé
St dung mau QC: mau trdng thiét bi, mau trdng phuwong
phdp, mau Idp, mau thém, mau chudn déi chirng, chuén
thdm tra hodc mau QC khdc
S6 lwong mau QC téi thiéu cén thuc hién trong moi mé
mau phdi du dé tra suw nhiém bdn cua dung cu, héa chét,
thuéc thi, ... nhung khéng qud 15% téng sé mdau cén phén
Tiéu chi chép nhéan cua QC

2. Tham gia thu nghiém thanh thao
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2.3. QA/QC trong céc giai doan quan trac MT (it)

2.3.4. Trong quan ly di¥ liéu, lap bao cao

Quan ly di¥ liéu

1. Tailiéu, di¥ liéu, ho so phai duwoc tap hop day du, bao dadm tinh trung
thue, kip thoi va duoc lwu gitt, quan ly theo quy dinh.

2. HO so gbc phai duoc lwu gilt va san sang cung cap cho co quan cé tham
quyén khi dwoc yéu cau (H6 so quan trac hién trudng, HO so phan tich
moi trueong, H6 so QA/QC hién truwdng va trong phong phan tich moi
trwong )

3. Dt lidu phai bao dam day du, thdng nhat véi ho so quan trac hién truong
va ho so phan tich méi truong; phu hop, thong nhat véi thoi gian, vi tri
1ay mau va thoi gian, thdong s& phan tich; phwong phap, thiét bi quan trac;
phu hop vdi tiéu chi chap nhan két qua phép do.

4. SO liéu quan trac hién trudng va phan tich méi trwdng phai duoc kiém
tra, xt ly thong ké va danh gia theo quy dinh.
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2.4. Cac loai mau QC trong quan trac MT (tt)

2.4.1. Mdu trang (Blank)
Moi truong khong chira vat liéu mau, dwoc xir
ly hoan toan giéng nhw mau that
Nham danh gid sy nhiém ban hay dé Iéch (bias)
Cac dang mau trang cu thé:
Mau trang dung cu |ay mau
Mau trang dung cu chira mau
Mau trang hién truwdng
Mau trang van chuyén
Mau trang thiét bj (hién trudng, PTN)
Mau trang phuong phap (hién trweong, PTN)
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2.4. Cac loai mau QC trong quan trac MT (tt)

M@u trdng hién trworng (field blank): mau vat liéu sach duoc st dung dé kiém soat
sy nhiém ban trong qua trinh quan trac tai hién trwdng. Mau trang hién truong
duoc x ly, bdo quan, vdn chuyén va phan tich cac thong sé trong phong thi
nghiém tuwong tu nhu mau thuec.

M@u trdng van chuyén (trip blank): mau vat liéu sach duogc s dung dé kiém soat
sy nhiém ban trong qua trinh van chuyén mau. Mau trang van chuyén dwoc van
chuyén cung v&i mau thuc trong cung mot diéu kién, duoc bao quan, phan tich cac
théng so trong phong thi nghiém twong tu nhu mau thue.

M@u trdng thiét bi (equipment blank): mau vat liéu sach dwoc s dung dé kiém
soat sy nhiém ban cla thiét bi 1dy mau, danh gia su 6n dinh va dd nhiéu cda thiét
bi. Mau trang thiét bi duoc x& Iy nhw mau thuc bang thiét bi 18y mau, dwoc bao
quan, van chuyén va phan tich cac thong sd trong phong thi nghiém nhu mau thue.

Mdéu trdng phwong phdp (method blank): mau vat liéu sach, duoc st dung dé
ki€ém sodat su nhiém ban dung cu va hoéa chat, chat chuan trong qua trinh phan tich
mau. Mau trang phuong phdp duoc trai qua cac budc xir ly, phan tich nhw mau
thuec.
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2.4. Cac loai mau QC trong quan trac MT (tt)

2.4.2. Mdu chuén (Reference materials)
Mau chira lvgng biét trude chinh xac chat can xac

dinh
Pé xac dinh d6 chinh xac (accuracy)

Cac dang mau chuan:
Mau chuan tham chiéu (Standard Reference Material):
e Mau chuan ndi bo (IRM: Internal Reference Material): do PTN ty
chuan bi, thudng st dung ngudén hda chat khac vdi chat chuan)
e Mau chuan duoc chirng nhan (CRM: Certified Reference
Material) — mau cung cap badi t6 chirc duwoc chirng nhan bai co
quan co tham quyén.
Mau kiém sodat PTN (Laboratory Control Sample)

Mau thém chuan (Matrix Spike/Spike Sample)
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2.4. Cac loai mau QC trong quan trac MT (it)

Mau kiém sodt phong thi nghiém : mdt mau d3 biét trudc
nong do duoc chuan bj tlr chat chuin cé ndng dd nam
trong pham vi do cuda thiét bi hoac khoang lam viéc cua
duwong chuan duwoc st dung dé kiém tra quad trinh hoat
dong thiét bi, theo ddi qua trinh phan tich.

Mdau thém chuén: mau d3 dwoc b6 sung mot lwong chat
can phan tich biét trudc ndng d6 trén nén mau thuc. Mau
thém chuan duoc chuan bj va phan tich nhw mau thyc dé
danh gid qua trinh phan tich (qua do thu hoéi, R=recovery)

Spiked sample - Sample
Spike added

R% = x100
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2.4. Cac loai mau QC trong quan trac MT (tt)

2.4.4. Mdu ldp (Replicate)
S& dung nhiéu mau ddng thoi trong cung moi diéu kién
Thuwong s& dung 2 mau = mau dup (Duplicate)
Pdanh gid d6 chum/Idp lai qua hé sé bién ddng (CV).
GOm:
Mau lap hién trwdng (Duplicate Field Sample)
Mau lap phan tich PTN (Duplicate Lab Sample)
2.4.5. Mdu thay thé (Surrogate) — Dung chat twong ty chat
can phan tich nhung khdong cé mat trong moi truong;
danh gid do chinh xac qua do thu héi.
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Quality Control Samples

Potential Problems | QC Sample Type Function Formula
- Checks for contamination during |Jse measured
Tﬂp Blank (ﬂem) sample handling and shipment concentration
Checks for contamination from
Equipment Blank (field) sampling equipment/vesses. Use measired
Verifies cleaning procedure concentration
o Checks for contamination prior fo Use measured
Contamination Storage Blank analysis from container or o
preservative CONCENtranon
Determines haseline response of Use measured
Instrument Blank system in absence of sample due i
to instrument background concentration
Method (Preparation) Checks for contaminain Fom Use measured
sample processing (prep. & .
Blank analyss) concentration
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Initial Calibration

Verifies previously established

measured

o N “eRecovery = X100
calibration D Verification (ICV) calibration PRECOEny known
alibration Drift Confinuing Calibration Verifies calibration throughout measured
tr6i dwong chuan Vinuing analysis & confims accurate | %eRecovery = X100
Verfication (CCV) quantitation for previous samples known
| aboratory Fortified Matnix | Checks for interference due to o R < Bl 3400
n . 1l ] W
("Spike”) sample matrix effects
P Checks for degradation of analyte | 5, e measured
Tnp Splkﬁ during collection/storage/andiing /aRecovery = lnawn 100
Bias
Checks for emor inherentto lab | g/poncas measured
External Source QC oerforming analsi aRecovery = — X100
Monitors method performance " e measured
Surrogate Wit each sampe. aRecovery = — X100
o _ Assesses variance of the fotal | ctandard dev
Imprecision Replicates method including sampling and | % CV=———X100
analysis. fmean
y
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2.5. Tiéu chi chap nhan mau QC

2.5.1. QC trong quan trac tai hién trwéng

(1). V&i mdu Idp hién truong
Poi vdi hai lan 13p, d0 chum duwoc danh gid dwa vao RPD
(Relative percentage difference):

‘Lﬂ] —LI_}E‘
RPD = w 100 (q,a)
[(LD1 + LD2)/ 2] |

(LD1 va LD2: két qua do/phan tich 1an 1 va 2)

Gidi han RPD duoc t6 chire thue hién quan trac thiét 1ap
khong vuot qua 30%.

(2). V&ii do ldp tai hién truwrong: RDP khéng vuot qua 15%
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2.5. Tiéu chi chap nhan mau QC (tt)

2.5.2. QC trong phan tich @ PTN

(1). V&i mau trang phwong phdp
Chap nhan khi gid tri cha mau trang phuong phap < MDL
(gidi han phat hién cua phuong phap phan tich)

(2). V&i mau chuén thé@m tra, mdu thém chudén
Panh gid qua do thu hoéi, nam trong khoang kiém soat do
PTN thiét |ap dua trén két qua phé duyét phuong phap
(thwong chap nhan 85 - 115%)

(3) V&i mdu Idp
Panh giad qua RPD (nhu trén), thuong chap nhan RPD
khong qua 30%.

*Ngodai ra, ddnh gid théng ké bang biéu dé kiém sodt.
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2.6. Cac bieu do kiém soat (control charts)

2.6.1. Khai niém chung
Do W.A.Shewhart (nha vat ly, thong ké My) dé xuat nhirng nam 1920
Ban dau s& dung nhu mot cdng cu quan ly chat lvong dé chan doéan
va khac phuc trong khau kiém sodt qua trinh sdn xuat.
Cho biét mét qua trinh
nam trong tdm kiém soat
(in-control), hay mat kiém
UCL = 10.860

soat (out of control), khi T |—F——————————~—
ngoai sy kiém soat >cd ; /\
A Center line = 10.058

cac hanh déng khac phuc.
5 ) d 10.0 4 ‘\f -
Sau nay duoc su dung /V N

trong phong thi nghiém dé
giam sat qua trinh do dac,
thu nghiém hodc tinh sample
trang cua thiét bi.

=
=
(=1

Quality characteristic

bt
=
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2.6. Cac bieu do kiem soat (tt)

2.6.2. Cdc dang biéu dé kiém sodt

Biéu d6 thij gia tri trung binh (X-chart va X chart):
bi€u dién gia tri cac Ian do riéng biét hay TB cac Ian do I3p lai
ap dung déi véi cdc mau QC nhw mau trang, mau chuan, mau thém,
mau thay thé - danh gid d6 dung

Biéu d6 khoang (R chart)
Biéu dién khoang sai khac gitra cac mau l3p lai
Ap dung d&i véi cac mau dup, mau lap >déanh gid do chinh xac.

2 biéu d6 trén goi la cac biéu d6 Shewhart

Ngoai ra con dung biéu d6 Cusum (Cusum chart)
biéu dién khoang sai khac gilra gia tri phan tich véi gid tri thuc hay
gid tri trung binh cia mau kiém soat
chi dung két hop véi cic biéu d6 Shewahart dé bd sung thong tin

dAnh i

\CECRRAN ] 6IU
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2.6. Cac bieu do kiem soat (tt)

2.6.3. Xay dwng biéu d6 thi gia tri trung binh (X-chart)
Tién hanh phan tich mau QC n lIan doc lap (n = 10, 15 hay 25 tuy theo
tai liéu hudng dan)
Tinh cac gia trj trung binh (X), d6 léch chuin (o)
Biéu dién cdc gia tri phan tich trén d6 thi vdi truc hoanh 13 s6 lwot phan
tich (1 dén n)
Vé cac dudng y= X, X + 26 va X + 3o (5 dudng), déi khi thém dudng

Xto
T T 1, | D " S —
X+26G
Lwu
X AN /\‘ y
/N O\ Y : —
X-2G Z(Xi_x)
X-306 | — = -
e ——— T r—y } — } - G:
12345 67 8 910 111213 1415 n_l

Lan phan tich
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2.6. Cac bieu do kiem soat (tt)

Cac méc X + 20 goi la gidi han canh bao (WL: warning limits)
vaX t3c goi |a gidi han kiém sodt (CL: control limits).
X + 20: UWL (Upper Warning Limit) - gi¢i han canh bdo trén
X - 26: LWL (Lower Warning Limit) - gi¢i han canh bao dudi
X +3c: UCL (Upper Control Limit) - gi¢i han kiém sodt trén
X - 36: LCL (Lower Control Limit) - gidi han kiém sodat dudi
X : dudng trung tdm (center line)
Y nghta thong ké: cac gidi han 26 va 36 &ng vdi cac mire tin
cay 95% va 99.7%:
Trong 100 phép phan tich hy vong nhiéu nhat chi c6 5 phép phan
tich c6 gia tri vwot qua WL
Trong 300 phép phan tich hy vong chi c6 1 phép cho gia tri vuot qua CL
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80.0 A

70.0 - Upper c;ntltt;l Iialt +36
Upber warning fimit +2G6

60.0

50.0 —~IA | f

w Center line X
40.0 A

30.0
1 ~ Lower controt limit -30
20.0 4 _
||'||T||||I'I||||'|Tlf[TlT'llllfTIrlFITI!II'IIrIITII!!IIll'!'lllr[ll'[lll!Ir'F!II'TFIIIII

4] 5 10 15 20 25 30 35 40
o Determination number
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2.6. Cac bieu do kiem soat (tt)

Vi du:
Phan tich 15 Ian riéng r& mdt mau chuan phospho 5.00
mg/L cho 15 két qua sau:
5.09, 5.12,4.98, 5.05, 5.00, 4.93, 4.98, 4.89, 5.0/, 5.00,
5.10, 5.03, 4.99, 4.92, va 5.01 mg/L.
Gid tri trung binh X =5.01 mg/L
D6 léch chuan 6= 0.0673.
UWL = 5.01 + (2)(0.0673) = 5.14 mg/L
LWL = 5.01 — (2)(0.0673) = 4.88 mg/L
UCL=5.21 mg/L
LCL = 4.81 mg/L.
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2.6. Cac bieu do kiem soat (tt)

5.3

5.2 I e R T T T B L R R e R R e P P R PR R

5.0 A

4. + ol @

Nong do, mg/L

4.7 I | | | | | | | | | | | | | | I I

o

Lan TN

UCL
UWL

T.binh

LWL
LCL

1 2 3 45 6 7 8 91011121314151617 18
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2.6. Cac bieu do kiem soat (tt)

2.6.3. Str dung biéu dé gia tri trung binh trong quan
trac MT
Phan tich mau chuan & mai lan tiép sau (VD trudc
moi dot), biéu dién |én gidan d6 va danh gia két qua
Cac trwong hop mat kiém soat:
@1 diém do nam ngoai gidi han kiém soat

®2 trong 3 diém do lién ti€p nam ngoai gidi han canh bao
vé 1 phia duong trung tam

©4 trong 5 diém do lién ti€p nam ngoai gidi han 1o hoic
tang/giam cung chiéu

O7 diém lién tiép nam vé mot phia dwdng trung tdm
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©4 out of 5 successive points are in
Increasing order

WL

@7 successive samples are on the
same side of the central line
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2.6. Cac bieu do kiem soat (tt)

<*Hanh déng khac phuc khi xay ra mat kiém soat

Trwong hop

Hanh doéng

1. Mét diém do > CL
1.a. Phép phan tich lap lai < CL
1.b. Phép phan tich lap lai > CL

1. Lap lai phép phan tich
1.a. Tiép tuc phan tich
1.b. Dirng lai va hiéu chinh

2. Hai trong ba diém lién tiép > WL
2.a. Piém do tiép theo < WL
2.b. Diém do tiép theo > WL

2. Phan tich mau khéac
2.a.Tiép tuc phan tich
2.b. Dirng lai va hiéu chinh

3. Bon trong nam diém lién tiép > o hodc
tang/giam theo moét chiéu
3.a. Diém do tiép theo < o hoac dodi chiéu
3.b. Diém do tiép theo > ¢ hodc khdng doi
chiéu

3. Phan tich mau khac

3.a.Tiép tuc phan tich
3.b. Dirng lai va hiéu chinh

4. Bay diém do lién tiép nam vé mét phia dwéng
trung tam

4. Dtrng lai va hiéu chinh
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2.6. Cac bieu do kiem soat (tt)

Cac nguyén nhan:

Hién twong Nguyén nhan

Céc gia tri do nam ngoai gioi Sai s6t trong chuan bj dung
han canh bao dich chuan,
. Co tap chat trong thudc thw
« Puwdng chuan khéng dung

Cac phép do lién tuc cung xu Phan hay cua chat chuan

hwédng tang hay giam theo thoi gian, bay hoi dung
mOi

Cac phép do lién tuc déu nam + Coé van dé & chat chuan sw

vé mét phia (trén hodc dwdi) dung moi

dwong trung tam
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2.6. Cac bieu do kiem soat (tt)

Bi€u d6 X-chart va R-chart
MOoi lan phan tich mau chuan I3p lai n phép do
Tinh gia tri trung binh (X) va khoang bién déng (R) cta tirng lan
phan tich o
Tinh gia tri trung binh toan thé ( X)), d6 |&ch chuan toan thé (o) va
trung binh cia R (R)

V6i X-chart: | L =X -30/n, UCL =X +3c/+n
LWL = X — 25 /N, UWL = X +25/+/n

hodc: LCL=X —kR, UCL=X+kR
V@i R-chart: UCL =k,R
(k,va k, tra bang)
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2.6. Cac bieu do kiem soat (tt)

Coefficients for Calculating Action Lines on
X and Range Charts

I k| kl

2 1.880 3.267
3 1.023 2,575
4 0.729 2.2582
5 0.577 2.115

Source: Johnson, R. A. (2000). Probability and
Statistics for Engineers, 6th ed., Englewood Chiffs,
MNJ, Prentice-Hall.

(k,R =35 //n)
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2.6. Cac bieu do kiem soat (tt)

Vidu 1:

Fifteen Pairs of Measurements on Duplicate Test Specimens
Specimen 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
X, 52 31 25 38 43 31 45 38 43 53 36 50 30 47 37
X, 44 46 53 37 44 33 38 32 45 37 44 48 36 35 52
E:X';XE 48 38 39 38 43 32 42 35 44 45 40 49 33 41 44
R =|X -X, 08 15 28 01 01 02 07 06 02 16 08 02 06 12 15
Grand mean = X = 4.08, Mean sample range = R = 0.86

———————————————— ucL
—_ ¢ « ° .

. ]

X-chart: |LCL=4,08-1,88x0,86=2,5 A= j— L

———————————————— LCL

UCL =4,08+1,88x0,86=5,7
R-chart R21 . . vet
-Cnart.
UCL =3,267x0,86 =2,81 . .
T L T !-. T
10 15
Observation
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2.6. Cac bieu do kiem soat (tt)

Vidu 2:13p lai 5 1an phép do (n=5)

Mau n=1 2 3 4 S X R
1 5.02 5.01 4.94 4.99 4.96 4.98 0.08
2 5.01 5.03 5.07 4.95 4.96 5.00 0.12
3 4.99 S 4.93 4.92 4.99 4.97 0.08
4 5.03 4.91 5.01 4.98 4.89 4.96 0.14
S 4.95 4.92 5.03 5.05 5.01 4.99 0.13
6 4.97 5.06 5.06 4.96 5.03 5.02 0.10
7 5.05 5.01 5.1 4.96 4.99 5.02 0.14
38 5.09 5.1 S 4.99 5.08 5.05 0.11
9 5.14 5.1 4.99 5.08 5.09 5.08 0.15
10 5.01 4.98 5.08 5.07 4.99 5.03 0.10

5.01 0.12

X-chart: LCL =5,01-0,577x0,12 =494 R-chart:
UCL =501+ 0577x012 =508  JCL=2115x012=0,243
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2.6. Cac bieu do kiem soat (tt)

UCL = 5.08
UCL =0.243
>
£
= 14
o [=1]
= G
- (=]
=
x p—
LCL = 4.94
| | | | | | I | | |
[ N R I e e 1 2 3 4 5 8 7 8 9 10
1 2 3 4 5 6 7 8 9 10
X-chart: R-chart:
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2.7. LOD va xac dinh LOD

Van dé: trong bao cdo s6 liéu quan trac, khi
nao thi ghi “ND” (hay tiéng Viét “KPH”); hoac
ghi “<0.01”?
Lién quan dén LOD (Limit of Detection, gidi
han phat hién)
Néu gia tri xac dinh < LOD: ghi “<LOD” (hay “ND”
hay “KPH” nhwng cach nay khéng dung [am)
Néu gia tri xac dinh >LOD: ghi gia tri xac dinh
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2.7. LOD va xac dinh LOD (tt)

| OD: nong do thap nhat cia chat phan tich tao ra tin
hiéu khdac vdi tin hiéu mau trang vdi xac suat 99%.

| OD thudng dwoc tinh theo quy tac “3c”: LOD cho tin
hiéu bang v&i mau trang cong 3 1an d6 l1éch chuan cda
mau trang

Yiop =Yy + 30
Co 2 phuong phap xac dinh LOD:
(a) Phan tich I13p lai n [An mau trang
(b) Tinh tir duwdng chuan
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2.7. LOD va xac dinh LOD (tt)

(a). PP phédn tich Idp lai mdu trdang
Cac buoc:
Phan tich 13p lai mau trang n 1an, duoc n gia tri

tin
Tin
Tin

niéu vy (vi du d6 hap thu quang)
N gid tri TB tin hiéu y,, d6 léch chuan s,

1 Yiop = Yot 38y

Dua vao duwang chuan, tinh LOD tu y, .
n cang l&n cang chinh xac.
Vi du (slide tiép theo)
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2.7. LOD va xac dinh LOD (tt)

Vi du: khi phan tich NH,-N cé duong chuan:
Aco = 1,4133*C + 0,0552
Phan tich 12 mau trang thu duvoc:

Lan phan tich A,
1 0.061
2 0.053 — Tinh toan:
3 0.049 Trung binh A4, = 0,0563
4 0.055 Do léch chuan = 0,0045
T
. —_ *
- 0.064 Yiop = 0,0563 + 3*0,0045
8 0.056 =0,0698
9 0.049 — Tu duwong chuan tinh duoc:
10 0.058 LOD = (0,0698 — 0,0552)/1,3133
11 0.057 = 0,01 mg/L
12 0.056
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2.7. LOD va xac dinh LOD (tt)

(b). Phwong phdp dwdorng chuén
Cac buoc:

Po tin hiéu y (vi du d& hap thu quang) cla cadc mau
chuéan

Tinh cac gia tri d6 d6c a, doan cat truc tung b cla
dwong chuan

Tinh sai s6 cia dwong chuan s,
Tinh yLOD - b + 3Sy/x
Dua vao duwang chuan, tinh LOD tu' y, op.

Vi du
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../QA_QC/LOD calculation.xlsx

2.7. LOD va xac dinh LOD (tt)

Vi du: vai trvong hop phan tich NH,-N néu trén, do cac

mau chuan:
NH4-N S1 S2 S3 S4 S5
C, mg/L 0 0.15 0.3 0.45 0.6
A670 0.048 0.283 0.464 0.703 0.898

Phwong trinh dwdng chuan:
Acro = 1,4133*C + 0,0552

* Tinh sy, =0,01526 (*ham STEYX trong excel)
* Tinhy o5 =0,0552 + 3*0,01526 = 0,10099
* Tinh LOD = (0,10099 - 0,0552)/1,4133 = 0,03 mg/L
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Mot s6 cau héi Chwong 2

1. Yéu cau vé chat lwong di¥ liéu quan trac
2. Khai niém va mot so yéu cau déi vai QA/QC trong QT&DG CLMT.
3. N&i dung QA trong Iy mau, van chuyén, phan tich mau
4. Khai niém cac dang mau QC va vi du.
5. Baitap tinh LOD
6. Nguyén tac xay dung biéu d0 gia tri trung binh (X-chart)
7. St dung X-chart danh gia phuong phap phan tich
8. XAy dung biéu dé gia tri trung binh (X-chart) tir bang sé liéu thu
duoc & 15 lan phan tich mau chuan nitrat (cé ndng d6 25,0 mg/L)
sau day:
Lan phan tich 1 2 3 4 5 6 7 8
Nong do (mg/L) [24,6] 24,8 [ 247 | 252 [ 255 | 24,8 | 24,5 | 24,2
Lan phan tich 9 10 11 12 13 14 15
Nong do (mg/L) | 26,1 | 252 | 245 | 246 | 254 | 248 | 245
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