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Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric moi truong mién Bic
TONG QUAN

1. Mau thir nghiém cia chuong trinh NCEM-FPT-01 1a miu chuan dugc Ban to
chirc dat hang theo muc dich va yéu cAu cla chuong trinh, C.P.A chuan bj theo

cac quy trinh va thi tuc ddi véi mau RM, CRMs. Cac mau dugc C.P.A chuan bj
c6 ky hiéu tuong ung:

- Lot No: PT 669699 ddi véi cac thong sé pH 3.776

- Lot No: PT 669576 ddi vé6i cac thong sé pH 6.865;

Pé bao mat thong tin, Ban to chic d3 ma héa miu twong tng 1a mau F28-1 va
F28-2 va giri dén cac don vi tham gia. Ban t6 chirc khong can thiép vao thanh
phan mau va quy cach dong goi nguyén trang ctia C.P.A.

2. Két qua ciia cac phong thi nghiém tham gia duoc Ban t6 chitc tong hop va danh
gia dua vao gia tri 4n dinh va khoang chdp nhan ma bén C.P.A dua ra trén gidy
chtng nhan (Certificate of Analysis). Gidy chimg nhan duoc giri kém theo bao
cao nay tai phu luc 1.

3. Cac két qua ciia chuong trinh thir nghiém lién phong NCEM- FPT duoc tom tat
dudi day:

. . | Chitiéu <« . | Tongso
Mau thwr . So két qua £ . Y n
. thir x* | Ux (%) két qua Ty 18 %
nghiém n dat
nghiém
F28-1 pH 3.776 0,023 11 15 73,3%
F28-2 | pH 6.865 0,007 12 15 80%
(x*: gid tri 4n dinh ciia chwong trinh; Ux-: dp khong dam bdo do)
Chuong trinh thir nghiém thanh thao NCEM-FPT-01 Trang 2
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I. GIOI THIEU CHUNG
1.1. Giéi thi¢u ‘ ,

Trong nhiing ndm gan day, viéc ap dung cac thiét bi do nhanh hién truong
d6i v6i viée quan tric, giam sat moi truong da tré nén hét st pho bién tai nudc ta.
Ban dau, st dung theo huéng dan van hanh cta nha san xuit dé do nhanh ngoai
hién truong nhu: pH, EC, TDS, TSS, DO, ORP, nhiét d9,... sau dé phat trién 1én
thanh quy trinh van hanh (SOP) ap dung ddi véi timg don vi thuc hién quan tric
(hién truong va phong thi nghiém). Tuy nhién, viéc dam bdo dd chinh xac cua cac
két qua do, QA/QC trudc khi tién hanh va tai hién trudng cho dén nay van chua co
co s& hay phép so sanh nao duoc cong bé.

Pbi véi cac phong thi nghiém, viéc tién hanh so sanh ndi bd (ndi kiém), thir
nghiém thanh thao (ngoai kiém) tir 1au da khong con 1a khai niém xa la nira (dic
biét 12 cac phong thir nghiém ap dung theo ISO/IEC 17025). Nhung ddi véi cac
phuong phap do nhanh ngoai hién truong thi khai niém nay van con 1a kha méi va
chua duoc thuc hién nhiéu tai cac don vi.

Tt nhitng nhu cau buc thiét d6, hang namTrung tim Quan trac moi truong to
chtrc thuc hién “Chuong trinh thir nghiém thanh thao — Hoat dong quan trac hién

truong) di v6i thong sé pH do nhanh tai hién truong.

Chuong trinh thir nghiém lién phong NCEM-FPT-01 do Ban t6 chirc thir
nghiém thanh thao, Trung tam Quan tric moi truong mién Béc to chirc tudn thu
dung yéu cau vé quy trinh va ky thuat theo ISO/IEC 17043:2010 (General
requirements for proficiency testing — Pdnh gid sw phit hop — Nhitng yéu cau chung
déi voi thir nghiém thanh thao);

Mau ctia chuong trinh 1a cac mau chudn dugc dit mua tir to chiee C.P.A phi
hop v6i yéu cau va muc dich ciia chuong trinh. To chitc C.P.A 1a t6 chirc dugc biét
dén 13 co quan cung cip cic miu chudn trén toan cau, quy trinh chuan bi mau
nghiém ngat va tuan thi theo cac quy dinh vé phap 1y va k¥ thuat va da duoc cac to
churc quéc té cong nhan. Ban td chirc lua chon mau CRMs dé to chirc chuong trinh
thir nghiém thanh thao NCEM-FPT-01 14 dé dam bao tinh phép 1y cao hon cua cac

mau thir nghiém.

Chuong trinh thir nghi¢ém lién phong CEM-LPT-15 Trang 1
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1.2. Muc dich
Cung cip bang ching khach quan cho cic co quan cong nhan, co quan
chtng nhan, co quan quan 1y nha nudc va khach hang sir dung dé danh gia ning
luc va chat luong két qua do nhanh cua hoat dong quan tric tai hién trudong cho
cac don vi tham gia.
Pong thoi ciing gitp cac don vi tham gia kiém soat chat lugng trong hoat
dong cta minh va st dung két qua dé chtirng minh ning lyc k¥ thuat ddi véi
cac bén quan tam.
Il. MAU THU NGHIEM
2.1. Chuén bj miu
Mau thir nghiém cta chuong trinh NCEM-FPT do Ban t6 chtc dit mua tir
C.P.A. Mau truéc khi phan phdi dugc Ban to chirc ma hoa lai mau tuwong tng 1a
F28-01 va F28-02.
2.2. Phan phdi miu
- Mau thir duoc chuan bi tudn thil theo quy dinh vé qua trinh chuan bj mau
thir nghiém thanh thao
- Mau di duoc dong thanh tung chai loai 1250mL, vat ligu HDPE véi dﬁy
dt nhan méc ( tén chuong trinh, loai mau, ky hi¢u mau) va bao quan dung nhiét
d6 theo gidy ching nhan, dong thung xbp, dam bao d6 on dinh ctia miu trong
qua trinh van chuyén dén cac don vi tham gia.

- Bang 1. Danh muc mdu thi dwoc sir dung

TT M&u thir pVvT S6 DPic diém nhan Tinh trang bao quan
lwong dang
1 pH chai 15 F28-1 Nguyén dai
khéng mau Bao quan (20 + 25)° C
2 pH chai 15 F28-2 Nguyén dai
khéng mau Bao quan (20 + 25)° C
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- Thoi gian giri mau: ngay 28 thang 11 nim 2019
- Thoi gian nhan mau: tir ngay 4 dén ngay 8 thang 12 nam 2019
- Thoi gian nhan két qua: dén hét ngay 15 thang 12 nim 2019

Hinh 1. Mdu thir trueée khi phin phéi

2.3. Phan hdi thong tin

Thoéng tin phan héi nhan duogc tir cac don vi tham gia mang ¥ nghia
tich cuc dbi véi Ban FPT va viéce lap ké hoach cho cac chuong trinh thir
nghiém tiép theo. Pé danh gia muc d6 thanh cong trong cong tac td chirc
va sy phu hop v&i muyc tiéu dé ra, ciing nhu y nghia ctia chuong trinh di
v&i cac don vi tham gia.

Thong tin phan hdi hodc cac van dé thic mac/khiéu nai xin giri vé
Ban FPT theo dia chi Ban to chtrc thu nghiém thanh thao, Trung tam
Quan tric mdi trudng: sb 556, duong Nguyén Vin Cir, quan Long Bién,
TP. Ha Noi - Bién thoai: 024.35773381
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3. PHUONG PHAP XU LY SO LIEU VA PANH GIA KET QUA

3.1. Phwong phap xir Iy s6 liéu

3.1.1. Loai bo két qua nim ngoai pham vi cho phép ctua muc I
“Kiém soat chat lugng tai hién trudng bang chat chuan” phu luc 9 Thong
tu 24/2017/TT-BTNMT ngay 01 thdang 9 ndm 2017 cua By truéng Bo
Tai nguyén va Moi truong

3.1.2. Sau khi d3 loai bo cac két qua nam ngoai pham vi theo muc
3.1.1. Ban t6 churc s& st dung phuong phap xtr Iy dir liéu tuan thu theo
phuong phap théng ké Robust Statistic (Theo ISO/IEC 13528:2005) va
duoc danh gia dua trén chi sd Z-score.

3.1.2.1. Xwr ly dit liéu theo thudt toan A
Viéc tinh toan va xtr 1y két qua ctia cac don vi tham gia (theo phiéu bao

céo két qua cua don vi gui lai cho Ban FPT) dugc thuc hién theo thuat toan
A, néu trong “Phuong phap thong ké dung trong thir nghiém thanh thao
bang so sanh lién phong thi nghiém” (ISO 13528:2005).

3.1.2.2. Gid tri dn dinh

Mau thtr pH duoc sir dung trong chuong trinh NCEM-FPT 1a mau
chuan duoc Trung tdm Quan tric mdi trudong mién Bac dit hang theo
muc dich va yéu cau ctua chuong trinh, C.P.A chuén bi theo cac quy trinh
va thi tuc d6i voi mau RM, CRMs. Theo d6, gia tri an dinh s& 1a gia tri
duoc cong bd trong gidy chirng nhan do/thtr nghiém (Certified Reference
Metarial) (Phu luc 2).

3.2. Phwong phap danh gia két qua
3.2.1. Pdnh gid dé léch chudn

Pdi véi miu thu pH duogc xac dinh theo do khong dam bao do
(95%., k=2) dugc cap trong gidy ching nhian mau chuan (phu luc 2)

D6 léch chuan muc tiéu danh gia su thyc hién thdéa man trong
chuong trinh thtr nghiém. B 1éch chuian muc tiéu duogc tinh toan thuat

toan A.

3.2.2. Pdnh gid két qua



Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric moi truong mién Bic

D61 véi két qua cua moi don vi tham gia, gia tri Z-score dugc tinh
theo cong thuc

Z[IE_X}

Z
i)

Trong do:
x; : Két qua do cta don vi tham gia thir I (i=1,2...n)

X: Gia tri 4n dinh cta chuong trinh

0 Do léch chuan ciia chuong trinh thir nghiém

Trén co s& gia tri Z thu dugc sau khi tinh toan theo cong thurc trén, viéc
danh gia két qua do s€ dugc thuc hién theo quy dinh sau:

|zl < 2: Két qua dat

2<lzl <3:  Két qua trong ving canh bao

IzI > 3: Két qua khong dat
IV. PANH GIA KET QUA CHUONG TRINH THU NGHIEM
4.1. Két qua ciia cac don vi tham gia

Sau qué trinh thu thap phiéu két qua do cua cac don vi tham gia guri vé Ban
FPT, két qua do nhanh tai hién trudong da duoc thong ké, xir Iy va danh gia sé liéu theo

dung quy trinh thu tuc. Dudi day 1a bang tong hop két qua do nhanh tai hién trudng.
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Bdng 2. Tong hop két qua do nhanh tai hién truong ciia cdc don vi

tham gia
Két qua
Madonvyi | 9dungdich -
' chuan |\« qua dopH | Nhiét do Do khong dam
bao do
FPT-01 3,776 3.79 20 0,02
FPT-02 6,865 6.82 27 0,01
703 3776 3.72 23,2 0,07
FPT-04 6,865 7.03 21,6 0,01
EPT.08 2776 3.80 25,6 0,01
EPT.06 6.965 6.85 18,39 0,018
—— 2776 3.68 26,4 0,016
EPT.08 6.965 6.80 22,6 0,02
EPT-00 3,776 3.95 17,3 0,07
FPT-10 6,865 6.93 21 0.05
EPT11 3,776 3.47 25 0,028
EPT.10 6,865 6.98 21,1 0,01
FPT-13 3,776 3.12 26 002
EPT 14 6,965 6.88 20,4 0,02
EPTAS 2,776 3.72 26,9 0,17
EPT16 6,965 6.97 27,2 0.01
EPT17 3776 3.84 25 0,008
FPT-18 6,865 6.91 26 0,017
FPT-19 3,776 3.87 21 0,02
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FPT-20 6,865 6.93 21,8 0,02
FPT-21 3,776 4.0 20,7 0,1
FPT-22 6,865 6.89 25 0.03
FPT-23 3,776 3.49 26,1 0.3
FPT-24 6,865 6.83 25 0,02
FPT-25 3,776 3.81 25 0,01
FPT-26 6,865 6.85 24 0,02
FPT-27 3,776 3.83 23,7 0

FPT-28 6,865 7.37 25 0,02
FPT-29 3,776 3.70 23,5 0.02
FPT-30 6,865 6.59 27,5 0.1

4.2. Két qua theo Thong tu 24/2017-TT-BTNMT

~ Loai bo két qua nam ngoai pham vi cho phep ciia muc I “Kiém soat
chat lugng tai hién truong bang chat chuan™ phu luc 9 Thong tu
24/2017/TT-BTNMT ngay 01 thang 9 nam 2017 cua Bo truong B Tai

nguyén va Moi truong.

Thong s6 pH duogc thuc hién thir nghiém trén 02 miu cé gia tri
khac nhau nén bao cdo gobm 02 bang két qua

* Péi véi Mau F28-1

Badng 3. Két qua do nhanh tai hién trieong théng s6 pH mau F28-1

STT Mai s6 don vi Gia tri Gid tri )
do an dinh Sai so do banh gia
ket qua
FPT -01 3.79 3.776 0.02 Dat
3.776 Pat
FPT -03 3.72 -0.05
3 FPT -05 3.80 3.776 0.03 Dat
4 FPT -07 3.68 3.776 0,09 Dat
5 FPT -09 3.95 3.776 0.18 Dat
6
FPT -11 3.47 3.776 -0.30 Khong dat
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STT Ma s6 don vi Gia tri Gid tri )
do an dinh Sai so do banh gia
két qua

! FPT -13 3.72 3.776 0.05 Dat
8 FPT -15 3.72 3.776 -0.05 Dat
9 FPT -17 3.84 3.776 0.07 Dat
10 FPT -19 3.87 3.776 0.10 Dat
11

FPT -21 4.00 3.776 0.23 Khong dat
12

FPT -23 3.49 3.776 -0.28 Khong dat
13 FPT -25 3.81 3.776 0.04 Dat
14 FPT -27 3.83 3.776 0.06 Dat
15 FPT -29 3.70 3.776 -0.07 Dat

* Déi véi Méu F28-2
Badng 4. Két qua do nhanh tai hién trieong théng s6 pH mau F28-2

STT Ma s6 don vi Gia tri Gid tri ) Danh gia
do an dinh Sai so do ket qua

1 FPT-02 6.82 6.865 -0.04 Dat

2 EPT-04 7.03 6.865 0.17 Pat

3 FPT-06 6.85 6.865 -0.02 Dat

4 6.865 Pat
FPT-08 6.80 -0.07

5 FPT-10 6.93 6.865 0.06 Dat

7 FPT-14 6.88 6.865 0.01 Dat

8 FPT-16 6.97 6.865 0.11 Dat

9 FPT-18 6.91 6.865 0.04 bat

10 EPT-20 6.93 6.865 0.06 DPat

11 EPT-22 6.89 6.865 0.02 Dat

12 I 6.83 6.865 -0.04 Pat

14 FPT-28 7.37 6.865 0.51 Khoéng dat

15 Khong dat
FPT-30 6.59 6.865 -0.28 g dd
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4.3. Két qua tinh toan gia tri Z-score

Thong sd pH dux_yq thuc hién th}”r nghiém trén 02 mau cé gié tri
khac nhau nén bao cao gom 02 bang két qua. Sau khi dé loai cac két qua
khong dap ung theo muc I phu luc 9 theo thong tu s 24/2017-TT-
BTNMT. Céc két qua con lai s€ duogc tinh toan theo thuat toan A

Mau thir duge sir dung cho chuong trinh 12 mau chuan (da duoc xac
dinh nong d§) nén duoc sir dung lam gia tri an dinh cho chuong trinh FPT.

* Déi véi Méu F28-1

Bdng 5. Gid tri Z-score théng sé pH mdau F28-1

STT | Madonvi | Kétquado Gi4 tri 4n dinh Z-score
(xi) X Ux
1 FPT -01 3.79 3.776 +0.023 0.2
2 FPT -03 3.72 3.176 +0.023 0.7
3 FPT -05 3.80 3.776 +0.023 0.3
4 FPT -07 3.68 3.776 +0.023 -1.2
5 FPT -09 3.95 3.776 +0.023 2.1
6 FPT -13 3.72 3.776 +0.023 -0.7
7 FPT -15 3.72 3.776 +0.023 -0.7
8 FPT -17 3.84 3.776 +0.023 0.8
9 FPT -19 3.87 3.776 +0.023 1.1
10 FPT -25 381 3.776 +0.023 0.4
11 FPT -27 3.83 3.776 +0.023 0.7
12 EPT -29 3.70 3.776 +0.023 0.9
Trung binh 3.79
Do léch chuin 0.08

Ghi chii: X*: gid tri an dinh, Ux* la d6 khéng dam bdo do ciia gid tri dn dinh



Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric moi truong mién Bic

Gia trj Z-score pH3.776

4.0

3.0
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1.0
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FPT -07

FPT-29
FPT-03

FPT-13

FPT-15
FPT-01
FPT-05
FPT-25
FPT-27
FPT-17
FPT-19
FPT -09

Biéu do 1.

Gid tri Z-score théng s6 pH mau F28-1

STT Gia tri Két qua S6 don vi
Z-score tham gia
1 2] <2 Két qua dat 12
2 2< |z| <3 Trong vung canh bao 1
3 |z| >3 Két qua khong dat 0

* Péi véi Mbu F28-2

Bdng 6. Két qua do nhanh tai hién truong théng sé pH madu F28-2

STT | Midonvi Két qua do Gia tri an dinh Z-score
i) X Ux*
1 EPT-02 6.82 6.865 +0.007 06
2 . 703 6.865 +0.007 99
3 EPT-06 6.85 6.865 +0.007 0.2
4 EPT-08 6.80 6.865 +0.007 0.9
5 EPT-10 6.93 6.865 +0.007 0.9
6 EPT-12 6.98 6.865 +0.007 16
7 EPT-14 6.88 6.865 +0.007 0.2
8 EPT-16 6.97 6.865 +0.007 1.4
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9 EPT-18 6.91 6.865 + 0.007 0.6
10 FPT-20 6.93 6.865 + 0.007 0.9
11 EPT-22 6.89 6.865 +0.007 0.3
12 6.865 + 0.007
FPT_24 6.83 _0-5
13 6.865 +0.007
Trung binh 6.89
P léch chuin 0.07
Ghi chu: X*: gia tri an dinh, Ux* la do khong dam bdo do cua gia tri an dinh
Gia tri Z-score pH 6.865
2.5
2.0
1.5
1.0
0.5
0.0
0.5
1.0
1.5
20 -
2.5
=3 S N 3 N N9 a S 8 3
L £ LK L & & K L & E E & &
Biéu dé 2. Gid tri Z-score théng s6 pH mau F28-2
STT Gia tri Két qua S6 don vi
Z-score tham gia
1 2] <2 Két qua dat 13
2 2< |z| <3 Trong vung canh bao 1
3 |z| >3 Két qua khong dat 0

11
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V.KET LUAN

Qua két qua thuc hién chuong trinh thir nghiém thanh thao hoat
dong quan trac tai hién trrong ma s& NCEM-FPT da thu dugc mot sb két
qua dudi day.

Theo bing tong hop va xt 1y s liéu cho thay, sé don vi dap ung yéu
cau cua chuong trinh thir nghiém thanh thao chiém ti 1& 76,7%. Song van
c6 nhiitng don vi c6 két qua khong dat theo muc I, phu luc 9 thong tu s
24/2017/TT-BTNMT, va cé gia tri Z-score nam trong ving canh bao.

Chuong trinh NCEM-FPT da duogc thuc hién the~o dung thong bao s
423/QTMB ngay 24 thang 10 nam 2019 va huéng dan thuc hién chuong
trinh NCEM-FPT-02.

Ban FPT s& giri bao cdo két qua cu the kém theo thong bao két qua
thir nghiém thanh thao hoat dong quan trac hién truong ddi véi thong sb
pH t&1 cac don vi tham gia.

Péi véi cac don vi tham gia co két qua do ddi vai cac thong s6 tham
gia co két qua khong dat theo muc I, phu luc 9 théng tu s6 24/2017/TT-
BTNMT, va co gla tri Z-score nam trong vung canh bao. . Ban td chtic s&
trao dbi cac van dé lién quan dén nhan su may moc, thiét bi do dé kiém
tra lai két qua do, tir d6 dua ra cac khuyén nghi va hudng khic phuc tir
phia don vi.

TAI LIEU THAM KHAO
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thtr nghiém thanh thao.

[3] Statistical methods for use in proficiency testing by interlaboratory

comparisons: 1SO 13528 : 2005

[4] EURACHEM / CITAC Guide, Quantifying Uncertainty in Analytical

Measurement, Second edition 2000, ISBN: 0 948926 15 5.
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CPAqvchem ®, Certificate

The experts in custom-made Certified Reference Materials . f I .

CERTIFIED REFERENCE MATERIAL

pH 3.776 at 25 °C Potassium Dihydrogen Citrate

Certification Date: 19.11.2019

Lot N: PT669699 Ref N: PHO15.1L
Certified Value* Uncertainty** Temperature (°C)

3.776 +/-0.023 25

3.790 +/- 0.023 20
* The certified value wnsobmmodushgpri-mcalmuonwc to in-house procedure WQP 5.15.1/5
** The rep is stated as the of by the ge factor k = 2, which for
a normal ro a ge probability of app 95%. The of has been determined In
accordance with EA 4/02.

Metrological traceability: BIM RefN HI-17 LotN 04.2019; BIM RefN HI-19 LotN 04.2019; BIM RefN HI-16
LotN 04.2019; BIM RefN HI-18 LotN 04.2019

The metrological traceability is assured through calibration on pH-meter. The calibration curve is drawn using standard solutions
calibrated by primary method for pH measurement, traceable to SI. All contributions in relation to the preparation of standard solutions
are considered when evaluating the uncertainty.

This certified reference material is produced by dissolving reagent grade substances in deionized water.

The measurement results are traceable to SI.
All analytical balances used for the preparation of the solution are calibrated yearly under an in-house procedure RPK 5.15.1.3 with

class E1 and class E2 analytical weights, traceable to DKD and are daily checkad

Class A laboratory glassware is used.
The results from temperature measurement are traceable to SI. The thermometers used for solution’s calibration are calibrated from an

1SO 17025 accredited laboratory. The ambient conditions are controlled with a hygrometer calibrated from an ISO 17025 accredited
laboratory.

Expiry date: 20.12.2020

Intended use: For Laboratory Use Only

This CRM is intended for:

- Calibration of pH-meters.

- Validation of analytical methods

- Preparation of "working reference samples”

- Detection limit and linearity studies

This statement is not intended to restrict the use for other purposes.

L
p i ¢
® . CPAchem Lid
Accasa-r:n Accnlon:o www.cpachem.com
. e-mail: inio@epadnmoom tel.:+359 42 60 77 16
T for France, Belgium and Switzerland:

C.PA. chem Ltd Is accredited to ISO 17034 and ISO/IEC 17025 e-mail: acsd2@wanadoo.fr; tel.:01 30 57 57 32 / fax: 01 30 57 57 33
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CPAVthem @ o CertificSia

The experts in custom-made Certified Reference Materials .

CERTIFIED REFERENCE MATERIAL

pH 6.865 at 25°C Potassium Dihydrogen Phosphate/ Hydrogen Phosphate

Lot N: PT669576 Ref N: PH017.1L Certification Date: 18.11.2019
Certified Value* Uncertainty** Temperature (°C)

6.865 +/- 0.007 25

6.880 +/- 0.007 20
* The certified value was obtained using pH-meter calibration acc. to in-house procedure WQP 5.15.1/5
** The reported expanded rtainty of measurement is stated as the standard uncertainty of measurement multiplied by the coverage factor k = 2, which for
a normal distribution corresponds to a cc ge p ility of approxii ly 95%. The standard uncertainty of measurement has been determined in
accordance with EA 4/02.

Metrological traceability: BIM RefN HI-30 LotN 05.2019; BIM RefN HI-32 LotN 05.2019; BIM RefN HI-31
LotN 05.2019; BIM RefN HI-33 LotN 05.2019

The metrological traceability is assured through calibration on pH-meter. The calibration curve is drawn using standard solutions
calibrated by primary method for pH measurement, traceable to Si. All contributions in relation to the preparation of standard sclutions
are considered when evaluating the uncertainty.

This certified reference material is produced by dissolving reagent grade substances in deionized water.

The measurement results are traceable to SI.
All analytical balances used for the preparation of the solution are calibrated yearly under an in-house procedure RPK 5.15.1.3 with

class E1 and class E2 analytical weights, traceable to DKD and are daily checked.

Class A laboratory glassware is used. _
The results from temperature measurement are traceable to SI. The thermometers used for solution's calibration are calibrated from an

1SO 17025 accredited laboratory. The ambient conditions are controlled with a hygrometer calibrated from an ISO 17025 accredited
laboratory.

Expiry date: 18.12.2020

Intended use: For Laboratory Use Only

This CRM is intended for:

- Calibration of pH-meters.

- Validation of analytical methods

- Preparation of "working reference samples”

. Detection limit and linearity studies

This statement is not intended to restrict the use for other purposes.

®
i [
CPAchem Lid
g www.cpachem.com
ACCREDITED ACCREDITED Hnail:info@cpachem.com-te|~+35942607715
T TESTING LABORATORY REFERENCE MATCRAL for France, Belgium and Switzerland:

mmmnwuwo'mmmsm e-mail: acsd2@wanadoo.fr; tel.:01 30 57 57 32 / fax: 01 305757 33
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Instructions for the correct use of this reference mpterial:

This certified reference material can be used directly. Do not pipette from container. ;
The bottle should be open for the minimum time required to dispense the solution. After use, the bottle should be tightly recapped and
stored under normal laboratory conditions.

Stability and storage:

This CRM is with a guaranteed stability until 0.5% of the certified value within its shelf-life. Stability is guara_nteed provided that the
solution is kept in its original packaging, tightly closed under normal laboratory conditions. According to an in-house procedure the
producer will monitor this CRM at appropriate intervals and the purchasers will be notrf!ed of any significant changes resulting in
recertification or with withdrawal of the CRM during the state period of the validity of the certificate.

Hazardous situation:

The normal laboratory safety precautions should be observed when working with this RM. Further details for the handling of this RM are
available as safety data sheet.

Level of homogeneity:

This solution was mixed according to an in-house procedure and is guaranteed to be homogeneous.
To ensure sufficient homogeneity of the sample prior to use thoroughly mix by inversion.

Names of certifying officers:

Laboratory: Ognyan Todorov

Manager: Krassimira Taralova

This certificate has been computer generated and does not signated

This document is designed and the certified value(s) and uncertainty(ies) are determined in accordance with ISO Guide 31, ISO Guide
35,and Eurachem / CITAC Guides

This certificate relates solely to the lot number given above.
All processes (including generating of this certificate) are completely controlled by the specialized Computer-Aided-Manufacturing
(CAM) software. :

This Certified Reference Material was produced under a quality management system that is:

- Registered to ISO 9001 Quality Management System (Lloyd's Register Quality Assurance Ltd Cert No 0039638)
- Accredited according to ISO/IEC 17025 — Testing (ANAB Cert No AT-1836)

- Accredited according to ISO 17034 - Reference Material Producer (ANAB Cert No AR-1835)

Signed by: m , Chemical Production Manager
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