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|. GIOI THIEU CHUNG
1.1. Gi6i thiéu

Trong nhitng nim gan day, viéc ap dung cac thiét bi do truc tiép tai hién
truong ddi voi mot sb thong sd trong cac chuwong trinh quan trac va giam sat chat
luong moi trudng ngay cang trd nén phd bién tai Vit Nam. Tir ndam 2011, Bo
Tai nguyén va Moi truong di ban hanh cac Thong tu vé quy dinh k¥ thuat trong
quan tric moi truong: (Thong tu sé 29/2011/TT-BTNMT, sé 30/2011/TT-
BTNMT, s 31/2011/TT-BTNMT,...), theo d6, ddi véi cac thong sb nhiét do,
pH, EC, TDS,...dd dugc quy dinh st dung phuong phap do truc tiép tai hién
truong.

Pé dam bao chat lwong hoat dong quan tric moi trudng néi chung va hoat
dong quan trac tai hién truong noi riéng, can cur quy dinh tai Piéu 45 Thong tu
24/2017/TT-BTNMT trudc day va Piéu 21 Thong tu 10/2021/TT-BTNMT, nam
2023, Trung tim Quan tric mdi trudng mién Bic tiép tuc to chirc Chuong trinh
thir nghiém thanh thao hoat dong quan tric hién trudng (sau day goi chung 13
Chuong trinh). Chuong trinh duoc to chirc véi muc tiéu cung cap sy danh gia
ddc 1ap tir bén ngoai vé ning luc quan trac hién truong cua cac t6 chirc tham gia
thong qua viéc danh gia két qua do thong sd Do dan dién (EC) so véi mAu chuin
dugc ching nhan (mau CRM). Viéc tham gia Chuong trinh ciing dam béo céc t6
chtrc tuan thi ding quy dinh vé dam bao chat lugng va kiém soat chat luong
hoat dong quan tric moi trudng theo Thong tu sé 10/2021/TT-BTNMT.

Mau thtr nghiém cta chwong trinh 12 mau chuan dwoc Ban t6 chuc
chuong trinh dit mua tir to chire CPAchem Bulgaria (sau day duoc goi 1a C.P.A)
1a t6 chlrc cung cAp cac mau chuan trén toan cau, voi quy trinh chuin bi miu
nghiém ngit va tudn thu theo cac quy dinh vé& phap 1y va k¥ thuat pha hop véi
yéu cau va muc dich cua chuong trinh. Ban to chirc lya chon mau thir nghiém
CRMs dé t6 chirc chwong trinh thir nghiém thanh thao NCEM-FPT-05 nham
dam bao tinh phap 1y cao hon ciac mau thir nghiém khac. C4c thong tin vé mau
thir nghiém cua chuong trinh dugc ky hiéu tuong tng trong Bang 1 dudi day:
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Bing 1. Thong tin mau thir nghiém

Ky hiéu Gia tri Don vi do Ma hoéa
chit chuin

Lot N: 910720 718 puS/cm F18-01

Lot N: 910724 2.500 puS/cm F18-02

Két qua cua cac tO chirc tham gia dugc Ban to chuc tong hop va danh gia
can cu vao gia tri 4n dinh va khoang chép nhéan dugc t chic C.P.A cong bd trén
Gidy chung nhan chét chuan (Certificate of Analysis — Phu Iuc I ciia B4o c&o).

1.2. Muc dich

- Cung cip bang chtng khach quan cho cic co quan cong nhan, co quan
ching nhén, co quan quan 1y nha nudc va khach hang sir dung dé danh gia ning

luc va chat luong két qua quan tric tai hién truong ctia cac t6 chirc tham gia.

- HO tro cac to chuc tham gia kiém soat chat lugng trong hoat dong quan
trac hién truong ciia to chirc minh va sir dung két qua lam mot trong cac minh
chtng vé ning luc k¥ thuét cho cac co quan c6 thAm quyén va khach hang khi
dugc yéu cau.

II. MAU THU NGHIEM
2.1. Chuan bi miu

Mau thir nghiém cta chuong trinh NCEM-FPT- 05 d6i véi thong sé6 EC
do Ban t6 chirc dat mua tir to chie C.P.A. Trudc khi phan phdi, cAc mau thir
nghiém duoc Ban t6 chirc ma hoa lai v6i ky hiéu twong ung 1a F18-01, F18-02.
2.2. Phan phdi miu

Mau thir nghiém duoc chudn bi tudn thu theo quy dinh vé qua trinh chuan
bi mau thir nghiém thanh thao.
Mau d3 dugc dong thanh timg chai véi dung tich 250mL, vat liéu HDPE véi
day du cac thong tin vé tén chuong trinh, loai mau, ky hiéu miu, xuat x& mau.
Mau dugc bao quan ding nhiét do theo Gidy chung nhan chit chuan, duogc
dong thung x6p, dé dam bao d6 6n dinh ctia mau trong qué trinh van chuyén
dén cac to chirc tham gia chuong trinh (Xem Bding 2 & Hinh 1 dudi day).
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Bing 2. Danh muc miu thir nghiém

TT MAu thir PVT S6 Ky hi¢u ma Tinh trang bao quan
lwgng hoa
1 Nguyén dai
EC chai 15 F18-01 B4o quan (20 + 25)° C
5 Nguyén dai
EC Chai 15 F18-02 Bao quan (20 = 25)° C

- Thoi gian gai mau téi cac té chac tham gia: ngay 4 thang 07 nam 2023,

- Thoi gian céc t6 chtc tham gia nhan duoc mau: tir ngay 5 dén ngay 6 thang 7

nam 2023.

- Thoi gian nhan két qua giri Vé tir cac to chic: tir ngay 5 - 14/7 nam 2023.
2.3.Phan hdi thong tin

Céc tO chuc giri thong tin vé két qua do va cac théng tin lién

quan dén hoat dong do dac miu thtr nghiém vé Ban FPT. Thong tin
phan hoi tir cac t6 chirc tham gia giup cho viéc danh gia két qua duoc
toan dién, déng thoi hd trg Ban FPT lap ké hoach cho cac chuong
trinh thir nghiém tiép theo.

2. PHUONG PHAP XU LY SO LIEU VA PANH GIA KET QUA
3.1. Phwong phap danh gia chung
Chuong trinh thtr nghiém thanh thao NCEM-FPT-05 do Trung tdm

Quan tric modi trudng mién Béc thuc hién s& danh gia két qua do cta céc

to chtrc tham gia theo 2 budc:

Buwdc I: Loai bo két qua do ciia cac t6 chlrc nam ngoai pham Vi
cho phép theo quy dinh tai Muc I, Phu luc 9 Thong tu sd 10/2021/TT-
BTNMT ngay 30 thang 6 nam 2021 cua B§ truéng B Tai nguyén va
Moi trudmng vé “Tiéu chi chap nhan cua kiém soat chit lugng trong hoat
dong quan tric hién truong”. Theo d6, dbi véi thiét bj quan tric nudc,
sai s6 cho phép nam trong khoang + 5% gia tri doc. Do vay, nhitng két
qua nam ngoai khoang gia tri theo Muc I, Phy luc 9 ciia Thong tu s6
10/2021/TT-BTNMT duogc danh gia khong dat va khong dugc tinh toan

€14 tr1 Z-score O budc 2.
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Buwdéc 2: Can ct khoan 3, Piéu 21 Thoéng tu s6 10/2021/TT-
BTNMT vé “Hoat dong thtr nghiém thanh thao™, Ban to6 chure thuc hién
danh gia két qua tham gia chuong trinh thir nghiém thanh thao theo gia
tri Z-score 401 v&i céc két qua do da dat & budce 1. Viée tinh toan gia tri Z.
score dugc thuc hién theo phuong phap xuir ly dit liéu, tuan thu theo
phuong phap théng ké Robust Statistic (Theo 1ISO/IEC 13528:2005).

Gia tri Z.score 12 gid tri cudi cung dé danh gia két qua thir nghiém
cua to chirc tham gia. Di véi cac két qua cé gia tri [Z-score| > 2, t6 chirc
can phai co cac bién phap khic phuc, phong ngira cac 16i da phat hién.

3.2. Phwong phap tinh toan gia tri Z. score

Gid tri dn dinh

Mau thit EC duoc sir dung trong chuong trinh NCEM-FPT-05 la
mau chuan dugc Trung tim Quan tric mdi trudng mién Bac dit hang
theo muc dich va yéu cau ctua chuong trinh, duoc t6 chitc C.P.A chuan
bi theo cac quy trinh va thu tuc ddi véi mau RM, CRM. Theo do, gia tri
an dinh sé& 1a gia tri duoc cong bd trong Gidy chung nhan chit chuan
(dwoc giri kem theo tai Phu luc 1 cua Bao céo).

Dé léch chuin

Po 1éch chuan 1a thuéc do dd phan tan dung trong danh gia két
qua thur nghiém thanh thao, dua trén thong tin san co.
D6 1éch chuan cho biét duoc do phan tan cua gia tri théng ké so voi gia
tri trung binh, & ting thoi diém khac nhau. Néu do 1éch chuan thap thi
tinh bién dong khong dang ké va nguoc lai. Do 1éch chuan bang cin bac
2 cua phuong sai - mdt dai luong mo ta sy chénh léch ctia mdt gia tri so
v&i gia tri trung binh.
Tinh todan gid tri Z score
P6i voi két qua ctia mdi to chire tham gia, gid tri Z.score dugc tinh theo
cong thuc:
(x; — x)

a

S =

Trong do:
x; : Két qua do cua t6 chirc tham gia tha i (i=1,2...n).
x: Gié tri 4n dinh cua chuong trinh.
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8: Do 1éch chuan cua chuong trinh thir nghié¢m.

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

lz| < 2: Két qua dat.

2 <|z| <3: Két qua trong ving canh béo.

z| >3: Két qua khong dat.

IV. KET QUA CHUONG TRINH THU NGHIEM
4.1. Két qua do ciia cac td chirc tham gia
Sau khi cac to chirc tham gia giri day du thong tin két qua do va cac

thong tin lién quan vé hoat dong do dac mau thir nghiém vé Ban FPT (thdng
qua Phiéu két qua do), Ban FPT tién hanh tong hop cac két qua.

Két qua cta chuong trinh thir nghiém thanh thao NCEM-FPT-05 duoc tom
tat tai Bang 3 dudi day:

Biang 3. Két qua chwong trinh thir nghiém NCEM-FPT-05

Maiu thiv | Théng sb SO kétqua | Tongsod Ty 1é dat
R z A X* Ux= (%) A .
nghiém | thir nghiém dat ket qua (%)
F18-02 EC 718 4,2 13 15 86,7%
F18-01 EC 2.500 0,015 15 15 100%

(x*: gid tri dn dinh ciia chwong trinh; Uxe: dg khéng dam bdo do)
Két qua do mau CRM cua cac to chirc tham gia dugc tong hop trong
Bang 4 dudi day:

Bang 4. Tong hop két qua do miu CRM dbi véi thong sé6 EC
caa cac to chire tham gia

S6TT M3 don vi Kégg“g‘ gl‘i;g;l
1. PT-01 2.500 2.500
2. PT-02 2.490 2.500
3. PT-03 2.540 2.500
4. PT-04 2.550 2.500
5. PT-05 2.560 2.500
6. PT-06 2.485 2.500
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S6TT M3 don vi Kég(‘}“ﬁ gl‘f‘ig;l
7. PT-07 2.490 2.500
. PT-08 2.496 2.500
9. PT-09 2.450 2.500
10. PT-10 2.510 2.500
11. PT-11 2.540 2.500
12. PT-12 2.470 2.500
13. PT-13 2.482 2.500
14. PT-14 2.471 2.500
15. PT-15 2.460 2.500
16. PT-16 699 718
17. PT-17 695 718
18. PT-18 719 718
19. PT-19 710 718
20. PT-20 714 718
21. PT-21 750 718
22. PT-22 681 718
23. PT-23 684 718
24, PT-24 685 718
25. PT-25 700 718
26. PT-26 710 718
27. PT-27 741 718
28. PT-28 649 718
29. PT-29 695 718
30. PT-30 700 718

4.2. Panh gia két qua do mau CRM theo Thong tw s6 10/2021/TT-BTNMT

Can ctr két qua do cua cac td chirc guri vé, Ban t6 chitc dé tinh toan
va so sanh v&i gia tri 4n dinh trong gidy chiing nhan CRMs cua don vi
cung cip mau chuan coéng bd theo quy dinh vé kiém soét chat luong tai
hién truong bang chit chuin tai Muc I “Tiéu chi chiap nhan cua kiém
soat chit luong trong hoat ddng quan trac hién trudng”, Phu luc 9 Thong
tu 10/2021/TT-BTNMT.

Két qua tinh toan, so sanh v&i gia tri an dinh va danh gia két qua

duoc thé hién cuy thé trong Bang 5 duéi day:
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Bang 5. Két qua tinh toan, so sanh két qua do véi gia tri 4n dinh
cia miu CRM (F18-01; F18-02)

, Két qua Gia tri Sai 56 do Dinh gi4
STT Ma so don vi do 4n dinh (+ 59%) két qua

1. PT-01 2.500 2.500 0,00 Pat
2. PT - 02 2.490 2.500 -0,40 Dat
3. PT - 03 2.540 2.500 1,60 Pat
4. PT - 04 2.550 2.500 2,00 Pat
5, PT-05 2.560 2.500 2,40 Pat
6. PT - 06 2.485 2.500 -0,60 Pat
7. PT-07 2.490 2.500 -0,40 Pat
8. PT - 08 2.496 2.500 -0,16 Pat
9, PT - 09 2.450 2.500 -2,00 Pat
10. PT-10 2.510 2.500 0,40 Pat
11. PT-11 2.540 2.500 1.60 Pat
12. PT - 12 2.470 2.500 -1,20 Pat
13. PT-13 2.482 2.500 -0,72 Pat
14. PT - 14 2.471 2.500 -1,16 Dat
15. PT - 15 2.460 2.500 -1,60 Pat
16. PT - 16 699 718 -2,65 Pat
17. PT-17 695 718 -3,20 Pat
18. PT - 18 719 718 0,14 Pat
19. PT-19 710 718 -1,11 Pat
20. PT- 20 714 718 -0,56 Dat
21. PT-21 750 718 4,46 Pat
22. PT-22 681 718 -5,15 Khéng DPat
23. PT-23 684 718 -4,74 Pat
24. PT - 24 685 718 -4,60 Pat
25. PT-25 700 718 -2,51 Pat
26. PT - 26 710 718 -1,11 Pat
27. PT - 27 741 718 3,20 Pat
28. PT- 28 649 718 -9,61 Khéng DPat
29. PT-29 695 718 -3,20 Pat
30. PT - 30 700 718 -2,51 Pat
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4.3. Két qua tinh toan gia tri Z-score

Nhu di trinh bay tai Muc 4.2 va Bang 4 vé phuong phap danh
gia chung, sau khi loai cac két qua khong dat & buéce 1 (02/30 két qua),
Ban t6 chirc thuc hién tinh todn Z.sore d6i v6i cac két qua dat (28/30
két qua). Cu thé, khong tinh gia tri Z.score d6i v6i két qua ctia 02 t
chirc c6 ma sb: PT-22 va PT-28.

Két qua tinh Z.score d0i v6i két qua do mau F18-01 va F18-02,
duoc trinh bay trong cac Bang 6, Bang 7, Bang 8, Bang 9 va Biéu d6 1
va 2 dudi day:

Bang 6. Tong hop két qua tinh Z.score ddi v6i thong s6 EC, miu F18-01

o7 | M don | Két qua do Gid trj 4n dinh - Dinh gi
vi (xi) X* U* ket qua
1 | PT-01 2.500 2.500 0.015 0,00 Dat
2 | PT-02 2.490 2.500 0.015 -0,30 Dat
3 | PT-03 2,540 2.500 0.015 1,21 Dat
4 | PT-04 2,550 2.500 0.015 1,52 Dat
5 | PT-05 2.560 2.500 0.015 1,82 Dat
6 | PT-06 2.485 2.500 0.015 -0,45 Dat
7 | PT-07 2.490 2.500 0.015 -0,30 Dat
8 | PT-08 2.496 2.500 0.015 -0,12 Dat
9 | PT-09 2.450 2.500 0.015 11,52 Dat
10 | PT-10 2,510 2.500 0.015 0,30 Dat
11 | PT-11 2,540 2.500 0.015 1,21 Dat
12 | PT-12 2.470 2.500 0.015 -0,91 Dat
13 | PT-13 2.482 2.500 0.015 -0,55 Dat
14 | PT-14 2.471 2.500 0.015 0,88 Dat
15 | PT-15 2.460 2.500 0.015 1,21 Dat
Trung binh 2.499

Ghi cha: x*: gia tri an dinh, Uy* la do khong dam bao do
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EC 2.500 : Biéu dd Z-score
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M3 s ciia to chire tham gia chwong trinh
Biéu a6 1. Gia tri Z.score thong s6 EC, miu F18-01
Bang 7. Tong hop danh gia két qua do mau F18-01
Gia tri ; So to
. KA d r h o r .
STT Z ccore ét qua danh gia chire
1 lz| < 2 Két qua dat 15
2 2<z| <3 Trong vung canh béo 0
3 lz| =3 Két qua khong dat 0

Bang 8. Tong hop két qua tinh Z.score d6i v6i thong sé6 EC, miu F18-02

77| Midon | Két qui do Gid trj an dinh 2 Dinh gid
vi (xi) * ™ ket qua
1 | PT-16 699 718 4,2 11,00 Pat
2 | PT-17 695 18 42 1,21 Pat
3 | PT-18 719 18 4.2 0,05 Pat
4 | PT-19 710 718 4.2 0,42 Pat
5 | PT-20 714 718 4.2 0,21 Pat
6 | PT-21 750 718 42 1,68 Pat
7 | pT-23 684 718 42 1,79 Pat
8 | PT-24 685 718 42 1,74 Pat
9 | PT-25 700 18 4.2 -0,95 Pat
10 | PT-26 710 18 42 0,42 Pat
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11 | PT-27 741 718 4.2 1,21 Pat

12 | PT-29 695 718 4.2 1,21 Pat

13 | PT-30 700 718 4.2 0,95 Pat
Trung binh 708

Ghi chu: X*: gid tri an dinh, Ux* la dé khong dam bdo do

EC 718 : Biéu dé Z-score

z-sore
Lo o

BB Sy gy g
-3
-4
a a & & 2 & & S = = a 3 b
£ £ £ £ £ £ £ £ £ § E £ £
M3 s6 ciia t6 chite tham gia chwong trinh
Biéu d6 2. Gia tri Z-score thong s6 EC, miu F18-02
Bang 9. Tong hop danh gia két qua do miu F18-02
STT Gia tri Két qua dénh gi4 S6 t6 chirc
Z—score
1 lz| < 2 Két qua dat 13
2 2<|z|<3 Trong vung canh bao 0
3 lz| =3 Két qua khong dat 0
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V.KET LUAN

Chuong trinh NCEM-FPT-05 da dugc thuc hién theo Cong van
thong bao sé 110/QTMB ngay 25 thang 04 nim 2023 cta Trung tim
Quan trac mdi truong mién Bac vé ké hoach t6 chirc chuong trinh thanh
thao quan tric hién truong va tuan tht quy dinh tai Théng tu sd
10/2021/TT-BTNMT. Quy trinh t6 chtrc thuc hién chuwong trinh dam bao
dap tng cac quy dinh k¥ thuat k¥ thuat tai TCVN ISO/IEC17043:2011
va hudng dan ISO 13528-2015.

Mau chuan duoc str dung cho chuong trinh NCEM-FPT-05 1a mau
chuan duoc Ban t6 chire dat hang theo muc dich va yéu cau ctua chuong
trinh tir to chttc C.P.A. Ban t0 chttc khong can thiép vao thanh phan mau
va quy cach dong géi nguyén trang ctia to chitc C.P.A.

Vé két qua ciia chwong trinh: i c6 30 t6 chirc tham gia chuong
trinh va giri két qua do mau thir nghiém thanh thao vé Trung tim Quan
trac moi trudng mién Bac. Tong sb td chitc dugc danh gia két qua dat 1a
28 trong tong s6 30 té6 chic tham gia chwong trinh, chiém ty 1& dat
93,3%. C6 02 t6 churc khong dat theo “tiéu chi chap nhéin cta kiém soat
chat luong trong hoat dong quan tric hién truong” quy dinh tai Muc I,
Phu luc 9 Thong tu s6 10/2021/TT-BTNMT (chiém ty 1& 6,7%).

Déi véi cac to chirc tham gia co két qua do cua thong s6 khong dat
theo quy dinh tai Muc I, Phu luc 9 Thong tu s6 10/2021/TT-BTNMT, dé
nghi t0 chirc phai dua ra cac bién phap khac phuc, phong ngira cac 15i
phat hién.

Poéng thoi, Ban t6 chtrc khuyén nghi c4c to chic quan tric moi
truong dinh ky tham gia cac Chuong trinh thir nghiém thanh thao do Cuc
Kiém soat 6 nhiém va cac don vi ¢ nang luc to chire dé co6 su danh gia
doc 1ap tir bén ngoai va cung cip bang chirmg khach quan cho cac co quan
danh gia cong nhan, chimg nhan chét luong hoat dong quan tric moi trudng
theo quy dinh.

Ban t6 chtic s& giri Bao c4o nay kém theo Thong bao két qua tham
gia Chuong trinh thir nghiém thanh thao téi tung t6 chtic tham gia
chuong trinh.
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TAI LIEU THAM KHAO

[1] Thong tu 10/2021/TT-BTNMT ngay30/06/2021 quy dinh k¥ thuat quan tric
moi trudng.

[2] TCVN-ISO/IEC 17043:2011 vé danh gia su phu hop — yéu cau chung d6i
vo1 thir nghiém thanh thao.

[3] TCVN 9596:2013 (twong dwong vai ISO 13528:2005) — phuong phap thdng
ké dung trong thir nghiém thanh thao bang so sanh lién phong.

[4] Statistical methods for use in proficiency testing by interlaboratory
comparisons: 1SO 13528 : 2005

[5] EURACHEM [/ CITAC Guide, Quantifying Uncertainty in Analytical
Measurement, Second edition 2000, ISBN: 0 948926 15 5.

12



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

PHU LUC 1. GIAY CHUNG NHAN CHAT CHUAN

|

CPAQ’chem @ ® Certificate

The experts in custom-made Certified Reference Materials '

o of Analysis

CERTIFIED REFERENCE MATERIAL

Conductivity Standard 2500 uS/cm at 25 C

Lot N: 910724 Ref N: CS2.5P53S.L5 Certification Date: 08.06.2023
Barcode: 61267879

Certified Value* (mS/cm) Uncertainty** (mS/cm) Temperature (°C)
2.500 +/-0.015 25
2.238 +/-0.015 20
* The certified value was obtained using C ibration acc. to in-h pi WQP 5.15.1/4
** The reported exp d inty of is stated as the inty of t multiplied by the ge factor k = 2, which
for a normal distributi P toa ge probability of approxi ly 95%. The dard inty of has been i in

accordance with EA 4/02.

Metrological traceability: NIST RefN 999¢c

The metrological traceability is assured through calibration on Conductometer. The calibration curve is drawn using standard solutions
prepared from a certified reference material of NIST (SRM), 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 potassium chloride (KCI) in 18 MOhm deionized water
(filtered through a 0.22 um filter) in equilibrium with atmospheric carbon dioxide.

The measurement results are traceable to SI.

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 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

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

laboratory
Expiry date: 08.07.2024
Storage Conditions: Store under normal laboratory conditions, at temperatures between 15°C to 25°C

Intended use: For Laboratory Use Only

This CRM is intended for:

- Calibration of conductivity-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
& ]| S\

SRR

LRQA

CERTIFIED
1S0 9001

CPAchem Lt

. . www.cpachem.cor

HEAS | S
e AT
) Pinlyl W

P TR 150 e-mail: info@cpachem.com; tel.:+358 4295290
EIL 181907034 (Chrt No AR-183E) for France, Belgium and Switzerlani
and ISO/IEC 17025 (Cert No AT-1836) accredited by ANAB e-mail: acsd2@wanadoo.fr; tel.:01 30 57 '57 329/fax" 013057573

REFERENCE MATERIAL
PRODUCER
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Instructions for the correct use of this reference material:

This certified reference material can be used directly. Do not pipette from container.
The conductivity solution bottle should be open for the minimum time required to dispense the solution. After use, the bottle should be
tightly recapped.

Stability and storage:

This CRM is with a guaranteed stability until 0.5% of the certified value within its shelf-life. Stability is guaranteed, provided that the
solution is kept in its original packaging, tightly closed stored, as written in the section: Storage Conditions. According to an in-house
procedure the producer will monitor this CRM at appropriate intervals and the purchasers will be notified 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:

The material was tested for homogeneity by analyzing randomly selected samples according to an in-house procedure. The material
was judged to be homogeneous. The level of homogeneity proved satisfactory for a sample volume of 30 ml. The uncertainty

incorporates the sample standard deviation combined with the uncertainty calculated from homogeneity and stability studies.

To ensure sufficient homogeneity of the sample prior to use thoroughly mix by inversion.

Temperature correction chart in uS/cm:

vC 0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9
15 567.22 568.73 570.24 571.74 573.25 574.76 576.27 577.77 579.28 580.79
16 582.30 583.81 585.31 586.82 588.33 589.84 591.34 592.85 594.36 595.87
17 597.38 598.88 600.39 601.90 603.41 604.91 606.42 607.93 609.44 610.95 |
18 612.45 613.96 615.47 616.98 618.49 619.99 621.50 623.01 624.52 626.02
19 627.53 629.04 630.55 632.06 633.56 635.07 636.58 638.09 639.59 641.10
20 64261 644.12 645.63 647.13 648.64 650.15 651.66 653.16 654.67 656.18
21 657.69 659.20 660.70 662.21 663.72 665.23 666.73 668.24 669.75 671.26
22 672.77 674.27 675.78 677.29 678.80 680.30 681.81 683.32 684.83 686.34
23 687.84 689.35 690.86 692.37 693.88 695.38 696.89 698.40 699.91 701.41
24 702.92 704.43 705.94 707.45 708.95 710.46 711.97 713.48 714.98 716.49
25 718.00 719.61 721.02 722,52 724.03 725.54 727.05 728.55 730.06 731.57
26 733.08 734.59 736.09 737.60 739.11 740.62 74212 743.63 745.14 746.65
27 748.16 749.66 751.17 752.68 754.19 755.70 757.20 758.71 760.22 761.73
28 763.23 764.74 766.25 767.76 769.27 770.77 772.28 773.79 775.30 776.80
29 778.31 779.82 781.33 782.84 784.34 785.85 787.36 788.87 790.37 791.88
30 793.39 794.90 796.41 797.91 799.42 800.93 802.44 803.94 805.45 806.96
31 808.47 809.98 811.48 812.99 814.50 816.01 817.51 819.02 820.53 822.04
32 823.55 825.05 826.56 828.07 829.58 831.09 832.59 834.10 835.61 837.12
33 838.62 840.13 841.64 843.15 844.66 846.16 847.67 849.18 850.69 852.19
34 853.70 855.21 856.72 858.23 859.73 861.24 862.75 864.26 865.76 867.27
35 868.78 870.29 871.80 873.30 874.81 876.32 877.83 879.33 880.84 882.35

Names of certifying officers:
Laboratory: Dinko Gospodinov
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 i Comp Aided-Manuf; ing (CAM)

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

- Accredited according to ISO 17034

Signed by: m Chemical Production Manager
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