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Ban t6 chirc thir nghiém thanh thao, Trung tam Quan tric moi truong mién Béc

TONG QUAN

Mau thtr nghiém cua chuong trinh NCEM-FPT-02 13 mau chuén dugc Ban t6
chtrc dat hang theo muc dich va yéu cau cua chuong trinh, t6 chirc C.P.A chuan bi
theo cac quy trinh va tha tuc ddi véi mau CRM. Cac mau duoc to chic C.P.A
chuan bj ¢6 ky hiéu twong tmg:

Ky hiéu Nong dd chat Pon vi do M4 hoéa
chuan
Lot No: PT 694013 1,679 - F6 -01
Lot No: PT 694015 7,413 - F6 -02
Lot No: PT 694020 9,180 - F6 -03
Lot No: PT 693354 147 puS/cm F8-01
Lot No: PT 694023 717 us/em F8-02
Lot No: PT 694022 12.880 us/em F8-03

Ban t6 chirc khong can thiép vao thanh phin miu va quy cach dong goi

nguyén trang cua to chic C.P.A.

Két qua ciia cac don vi tham gia dugc Ban t6 chirc tong hop va dénh gid can

clr vao gia tri an dinh va khoang chdp nhan ma bén t6 chic C.P.A cong b trén
Gidy chimg nhan (Certificate of Analysis). Gidy chimg nhan dugc gtri kém tai phu
luc 1 cta bao cao.

Thong tin két qua cua chuong trinh thir nghiém lién phong NCEM- FPT-02
duoc tom tit tai bang dudi day:

Miu thiy | ™ e Sé két qua | Téng s
! thir x* | U (%) qua | Tongse  Ty1e %
nghiém n dat ket qua
nghiém
F6-01 pH 1,679 0,011 05 06 66,7
F6-02 pH 7,413 0,006 12 13 92,3
Chuong trinh thir nghi¢m thanh thao NCEM-FPT-02 Trang 2
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Miu thiy | O oo S6 két qua | Téng s
au thir
X thir x* | Uy (%) E B0 Ty e %
nghiém n dat két qua
nghiém
F6-03 pH 9,180 0,011 09 10 90
F8-01 EC 147 0,9 05 08 62,5
F8-02 EC 717 4,2 09 11 82
F8-03 EC 12.880 0,075 08 10 80
(x*: gid tri 4n dinh ciia chwong trinh; Ux-: dp khong dam bdo do)
Chuong trinh thir nghi¢m thanh thao NCEM-FPT-02 Trang 3
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I. GIOI THIEU CHUNG
1.1. Gi6i thi¢u ‘ ,

Trong nhitng nam gan day, viéc ap dung céac thi€t bi do nhanh hién truong
trong cac chuong trinh quan tric va giam sat chat lugng méi trudong ngay cang trd
nén phé bién tai Viét Nam. Ban dau, cac don vi st dung cac thiét bi dé do nhanh
cac thong ) pH, EC, TDS, TSS, DO, ORP, nhiét d9,... ngoai hién truong theo
huéng dan van hanh cta nha san xudt ,sau d6 cac don vi phat trién 1én thanh quy
trinh thao tac chuan (SOP). Tuy nhién, viéc dam bao do chinh xac cua cac két qua
do, QA/QC trudc khi tién hanh va tai hién truong cho dén nay van chua c6 co so
hay phép so sanh nao duogc cong bd.

Dbi véi cac phong thi nghiém, viéc tién hanh so sanh ndi bo (ndi kiém), thir
nghiém thanh thao (ngoai kiém) tur 1au da duoc thuc hién (ddc biét 1a cac phong thir
nghiém ap dung theo ISO/IEC 17025). Nhung d6i véi cac phuong phap do nhanh
ngoai hién trudong thi hoat dong nay con kha maéi va chua dugce thuc hién nhiéu tai
cac don vi.

Nham ning cao chit lugng ciia cac hoat dong do dac ngoai hién truong, ting
cuong nang luc cua cac don vi thue hién quan trac, hang nim Trung tAm Quan tric
moi trudng mién Bac, Tong cuc Mdi truong déu t6 chirc cac “Chuong trinh thir
nghiém thanh thao — Hoat dong quan tric hién truong d6i véi cac thong sé do
nhanh tai hién truong nhu pH, EC”.

Chuong trinh thir nghiém thanh thao nam 2020 (NCEM-FPT-02) do Ban t6
chtrc thir nghiém thanh thao (ban FPT), Trung tim Quan tric moi truong mién Bic
t6 chirc tuan thu dung yéu cau vé quy trinh va ky thuat theo ISO/IEC
17043:2010(TCVN ISO/IEC 17043:2011).

Mau thur nghi¢m cua chuong trinh 1a cac mau chuan dugc dit mua tir t6 chirc
C.P.A phu hop véi yéu cau va muc dich ctua chuong trinh. T6 chie C.P.A 1a to
chtic cung cip cac miu chuén trén toan cau, véi quy trinh chuan bi mau nghiém
ngit va tuan tha theo cac quy dinh vé phap 1y va k¥ thuat va di dugc cac to chirc
quéc té cong nhan. Ban td chie Iya chon mau CRMs dé t6 chire chuong trinh thir
nghiém thanh thao NCEM-FPT-02 nham dam bao tinh phép 1y cao hon cic miu
thir nghiém khac.

Chuong trinh thtr nghiém thanh thao NCEM-FPT-02 Trang 1



Ban t6 chirc thir nghiém thanh thao, Trung tam Quan tric moi truong mién Béc
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 truong cho
cac don vi tham gia.

Gitp cac don vi tham gia kiém soat chét luong trong hoat dong quan tric
hién truong ctia don vi minh va str dung két qua dé chimg minh ning lyc k¥
thuat dbi voi cac bén quan tam.

Il. MAU THU NGHIEM

2.1. Chuan bi miu

Mau thir nghiém ciia chuong trinh NCEM-FPT 02 do Ban t6 chire dit mua tir
t6 chirc C.P.A. Trudc khi phan phdi, mau cuia thong s6 pH va EC dugc Ban to chic
ma hoa lai voi ky hiéu tuong tng 1a F6-01, F6-02, F6-03 (v6i thong s6 pH) va F8-
01, F8-02, F8-03 (véi thong sé EC).
2.2. Phan phéi miu

- Mau thtr nghiém dugc chuan bi tuan thi theo quy dinh vé qua trinh chuan
bi mau thir nghiém thanh thao.

- Mau da dugc dong thanh tung chai loai 1.250mL, vat liéu HDPE v&i déy
dt nhan mac c6 thong tin vé tén chuong trinh, loai mau, ky hi¢u mau. Mau duoc
bao quan ding nhiét do theo Gidy ching nhan, dugc déng thung xop, dé dam
bao do on dinh ctia mau trong qua trinh van chuyén dén cac don vi tham gia.

Bing 1. Danh muc miu thir nghiém dwgc sir dung

TT Mau thir PVT S6lwong | Ky hiéu ma héa Tinh trang bao quan
1 pH chai 06 F6-01 Nguyén dai
khong mau Bao quan (20 + 25)° C
2 pH chai 13 F6-02 Nguyén dai
khong mau Bao quan (20 = 25)°C
3
pH chai 12 F6-03 Nguyén dai
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TT Mau thir PVT S6 lwong | Ky hiéu ma hoéa Tinh trang bao quan
khéng mau Bao quan (20 + 25)° C

4 EC Chai Nguyén dai
09 F8-01 Bao quan (20 + 25)° C

5 EC Chai Nguyén dai
12 F8-02 Bao quan (20 + 25)° C

6 EC Chai Nguyén dai
10 F8-03 Bao quan (20 + 25)° C

- Thoi gian giri mau t6i cac don vi tham gia: ngay 29 thang 05 nam 2020
- Thoi gian cac don vi tham gia nhan duoc mau: tir ngay 02 dén ngay 05 thang 6

nam 2020

- Thoi gian nhan két qua gui vé tir cac don vi: dén hét ngay 18 thang 06 nim 2020
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2.3. Phan hdi thong tin

Céc don vi giri thong tin vé két qua do va cac thong tin lién quan

dén hoat dong do dac mau thir nghiém vé Ban t6 chtc (Ban FPT). Théng

tin phan hoi tir cac don vi tham gia gitip cho viéc danh gia két qua duoc
khach quan, toan dién, dong thoi hd trg Ban FPT lap ké hoach cho cac
chuong trinh thtr nghiém tiép theo.

3. PHUONG PHAP XU LY SO LIEU VA PANH GIA KET QUA

Gid tri én dinh

Mau thir pH duoc st dung trong chuong trinh NCEM-FPT-02 la
mau chuin duoc Trung tdm Quan tric moi trudong mién Bac dit hang
theo muc dich va yéu cau ctia chuong trinh, duoc t6 chirc C.P.A chuan bi
theo cac quy trinh va thu tuc di véi mau RM, CRM. Theo do, gia tri 4n
dinh s& 1a gia tri dugc céng bd trong Gidy chirng nhan do/thtr nghiém
(Certificate of Analysis) (dwoc guri kém theo tai Phu luc 1 trong bao cao).

Phwong phap xir Iy s6 liéu

Két qua do cua cac don vi duoc tinh toan, so sanh voi1 gia tri an
dinh. Loai bo két qua do nam ngoai pham vi cho phép theo quy dinh tai
muc I “Kiém soat chat luong tai hién truong béng chit chuan” phu luc 9
Thong tu sb 24/2017/TT-BTNMT ngay 01 thang 9 nim 2017 cua Bo
truong BO Tai nguyén va Moi truong quy dinh ky thuat quan tric moi

truong.

IV. PANH GIA KET QUA CHUONG TRINH THU NGHIEM
4.1. Két qua do ciia cac don vi tham gia
Sau khi cac don vi tham gia gii day du thong tin két qua do va cac thong tin
lién quan vé hoat dong do dac miu thir nghiém vé Ban FPT (thong qua Phiéu két qua
do), Ban FPT tién hanh thong ké, xtr Iy va danh gia cac két qua.
Duéi ddy 1a bang tong hop két qua do nhanh tai hién truong cua cac don vi tham gia.
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Bang 2. Tong hop két qua do nhanh thoéng s6 pH tai hién truong
cua cac don vi tham gia

SHTT N Gia tri an dinh Ket qua do Do khf)ng dam
: bao do
pH pH

1 PT-01 1,67 1,81 0,011
2 PT-02 1,67 2,34 0,011
3 PT-03 1,67 1,6 0,011
4 PT-04 1,67 1,74 0,011
5 PT-05 1,67 1,74 0,011
6 PT-06 1,67 1,56 0,011
7 PT-07 7,41 7,2 0,006
8 PT-08 7,41 7,41 0,006
9 PT-09 7,41 7,39 0,006
10 PT-10 7,41 7,39 0,006
11 PT-11 7,41 7,5 0,006
12 PT-12 7,41 7,48 0,006
13 PT-13 7,41 7,4 0,006
14 PT-14 7,41 7,31 0,006
15 PT-15 7,41 7,26 0,006
16 PT-16 7,41 7,21 0,006
17 PT-17 7,41 7,3 0,006
18 PT-18 7,41 7,45 0,006
19 PT-19 7,41 7,46 0,006
20 PT-20 9,18 8,98 0,011
21 PT-21 9,18 9,18 0,011
22 PT-24 9,18 9,21 0,011
23 PT-25 9,18 9,13 0,011
24 PT-26 9,18 9,06 0,011
25 PT-27 9,18 9,14 0,011
26 PT-28 9,18 9,08 0,011
27 PT-29 9,18 8,89 0,011
28 PT-30 9,18 9,19 0,011
29 PT-31 9,18 9,24 0,011
30 PT-22 C6 dang ky tham gia, khong bao cao két qua

31 PT-23 C6 dang ky tham gia, khong bao cio két qua
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Bang 3. Tong hop két qua do nhanh thong sé EC tai hién truong
cua cac don vi tham gia

GiA tri 4n dinh Két qua do D9 khong diam
STT Mai don vi bao do
EC (uS/cm) EC (uS/cm) EC
1 PT-01 12.880 12.600 +0,075
2 PT-03 12.880 12.430 +0,075
3 PT-04 12.880 12.684 +0,075
4 PT-11 12.880 12.700 +0,075
5 PT-17 12.880 12.620 +0,075
6 PT-19 12.880 12.390 +0,075
7 PT-25 12.880 12.910 +0,075
8 PT-26 12.880 12.290 +0,075
9 PT-28 12.880 12.070 +0,075
10 PT-31 12.880 10.550 +0,075
11 PT-02 717 698 +4.2
12 PT-05 717 730 +4.2
13 PT-07 717 710 +4.2
14 PT-10 717 695 +4.2
15 PT-12 717 650 +4.2
16 PT-13 717 721 +4.2
17 PT-16 717 650 +4.2
18 PT-18 717 724 +4.2
19 PT-21 717 710 +4.2
20 PT-29 717 702 +4.2
21 PT-24 717 716 +4.2
22 PT-06 147 156 +0,9
23 PT-08 147 143 +0,9
24 PT-09 147 1447 +0,9
25 PT-14 147 140,4 +0,9
26 PT-15 147 139,6 +0,9
27 PT-20 147 96 +0,9
28 PT-27 147 158 +0,9
29 PT-30 147 149,3 +0,9
% PT-22 C6 dang ky tham gia, khong béo cao két qua
31 PT-23 C6 dang ky tham gia, khong béo cao két qua
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4.2. Panh gia két qua do theo Thong tu s6 24/2017/TT-BTNMT

Quy diqh vé kiém’soét chét luong tai hién “tru’c‘)’ng’béng 7chét chuan
tai 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
trudng B Tai nguyén va Moi truong nhu sau:

DPéi vai thiét bi quan trac nudce, sai sb cho phép n§1’m trong khoang
+ 5% gia tr1 doc (ri€ng do1 véi thiét bi do pH thi sai s6 cho phép nam
trong khoang + 0,2pH khi gia tri d6 chia 0,1pH).

Két qua do cua thong sd pH, EC trong chuong trinh thir nghiém
duoc tinh toan, so sanh véi gia tri 4n dinh, dugc thé hién tai 02 bang dudi
day.

* Poi véi théong sé pH: mdau F6-01; F6-02; F6-03

Bang 4. Két qua tinh toan, so sanh d6i voi thong s6 pH

STT | Ma sb donvi Két qua Gia tri Sai s6 do Panh gia
do an dinh (£ 0,2 pH) két qua
1 PT-01 1,81 1,67 0,14 Dat
2 PT-02 2,34 1,67 0,67 Khong dat
3 PT-03 1,6 1,67 -0,07 Pat
4 PT-04 1,74 1,67 0,07 Pat
5 PT-05 1,74 1,67 0,07 Dat
6 PT-06 1,56 1,67 -0,11 Pat
7 PT-07 7,2 7,41 -0,21 Khong dat
8 PT-08 7,41 7,41 0 Dat
9 PT-09 7,39 7,41 -0,02 Dat
10 | PT-10 7,39 7,41 -0,02 Pat
11 |PT-11 7,5 7,41 0,09 Pat
12 |PT-12 7,48 7,41 0,07 Pat
13 | PT-13 74 7,41 -0,01 Pat
14 | PT-14 7,31 7,41 -0,1 Pat
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STT | Ma sb donvi Két qua Gia tri Sai s6 do Panh gia
do an dinh (£ 0,2 pH) két qua
15 | PT-15 7,26 7,41 -0,15 Pat
16 | PT-16 7,21 7,41 -0,2 Pat
17 | PT-17 7,3 7,41 -0,11 Pat
18 | PT-18 7,45 7,41 0,04 Pat
19 |PT-19 7,46 7,41 0,05 Dat
20 | PT-20 8,98 9,18 0,2 Dat
21 | PT-21 9,18 9,18 0 Pat
22 | PT-24 9,21 9,18 0,03 Pat
23 | PT-25 9,13 9,18 -0,05 Dat
24 | PT-26 9,06 9,18 -0,12 Dat
25 | PT-27 9,14 9,18 -0,04 Pat
26 | PT-28 9,08 9,18 0,1 Dat
27 | PT-29 8,89 9,18 -0,29 Khéng dat
28 | PT-30 9,19 9,18 0,01 Pat
29 | PT-31 9,24 9,18 0,06 Pat
* Poi voi théong sé EC: méu F8 -01, F8 -02, F8 -03
Biang 5. Két qua tinh toan, so sanh déi véi thong s6 EC
STT | Masé donvi két qua Gia tri Sai s6 do Panh gia
do an dinh (£ 5%) két qua

1 PT-01 12.600 12.880 2,2 Pat
2 PT-03 12.430 12.880 -3,5 Dat
3 PT-04 12.684 12.880 -1,5 Dat
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STT | Masé donvi két qua Gia tri Sai s6 do Panh gia
do an dinh (£ 5%) két qua
4 PT-11 12.700 12.880 -1,4 Dat
5 PT-17 12.620 12.880 -2,0 Dat
6 PT-19 12.390 12.880 -3,8 Dat
7 PT-25 12.910 12.880 0,2 Dat
8 PT-26 12.290 12.880 -4.6 Dat
9 PT-28 12.070 12.880 6,3 Khoéng Pat
10 | PT-31 10.550 12.880 -18,1 Khoéng Dat
11 | PT-02 698 717 -2,6 Dat
12 | PT-05 730 717 1,8 Dat
13 | PT-07 710 717 -1,0 Dat
14 | PT-10 695 717 -3,1 Dat
15 | PT-12 650 717 9,3 Khong Pat
16 | PT-13 721 717 0,6 Dat
17 | PT-16 650 717 9,3 Khéng Pat
18 | PT-18 724 717 1,0 Dat
19 | PT-21 710 717 -1,0 Pat
20 | PT-24 716 717 -0,1 Pat
21 | PT-29 702 717 2,1 Pat
22 | PT-06 156 147 6,1 Khong Pat




Ban t6 chirc thir nghiém thanh thao, Trung tam Quan tric moi truong mién Béc

STT | M sé donvi két qua Gia tri Sai s6 do Panh gia
do an dinh (£ 5%) két qua

23 | PT-08 143 147 2,7 Dat
24 | PT-09 144,7 147 -1,6 Dat
25 | PT-14 140,4 147 4.5 Dat
26 | PT-15 139,6 147 -5,0 Dat
27 | PT-20 96 147 -34,7 Khéng Pat
28 | PT-27 158 147 7,5 Khoéng Dat
29 | PT-30 149,3 147 1,6 Dat

DPbi véi cac don vi co két qua do dap tng theo quy dinh tai Thong tu sb
24/2017/TT-BTNM, dé c6 thém thong tin danh gia vé mirc d6 sai khac giita két qua

do va gia tri 4n dinh, tir d6 c¢6 thém thong tin danh gia vé mirc do thanh thao cta cac

don vi, Ban FPT di tinh toan thém d¢ léch gitra két qua do va gia tri 4n dinh dbi véi
théng s6 pH va EC (biéu do 1 va 2). Céch tinh toan do 1éch dugc tinh theo huéng dan

ta1 TCVN 9596:2013(twvong duong ISO 13528:2005).

Biéu dd 1. P) 1éch giira két qua do pH va gia tri 4n dinh
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Biéu dd 2. P) 1éch twong doi gitra két qua do EC va gia tri an dinh
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V.KET LUAN

Chuong trinh NCEM-FPT-02 da dugc thuc hién theo dung hudng
dan tai TCVN ISO/IEC17043:2011 va tinh toan két qua theo quy dinh tai
Thong tu s6 24/2017/TT-BTNMT.

MaAu chuan ctia chuong trinh NCEM-FPT-02 1a miu chuan duoc
Ban t6 chirc dit hang theo muc dich va yéu cau ctia chuong trinh tir to
chirc C.P.A. Ban t6 chic khong can thiép vao thanh phan miu va quy
cach déng goi nguyén trang cua td chic C.P.A.

Thyc hién theo Thong bao s6 131/QTMB ngay 09 thang 04 nam
2020 vé ké hoach t6 chtrc chuong trinh thanh thao quan tric hién trudng,
da co6 31 don vi dang ky tham gia chuong trinh va 29 don vi giri bao cao
két qua thir nghiém thanh thao.

Két qua cho thay, d6i voi thong s6 pH sbé don vi dugc danh gia két
qua dat 1a 26/29 don vi, chiém ti 16 89,7%. Trong d6, 3 don vi dugc danh
gia khéng dat, chiém 10,3%. Pdi vai théng sdé EC, sé don vi dugc danh
gia két qua dat 1a 22/29 don vi chiém ti 1& 75,8%. Trong dd, c6 7 don vi
duoc danh gia khong dat, chiém 24,2% (theo quy dinh tai Muc I, Phu luc
9 Thong tu s6 24/2017/TT-BTNMT)

Ban FPT s& gui bao cao két qua do, kém theo thong bao lgét qua
tham gia Chuong trinh thir nghiém thanh thao hoat dong quan trac hién
truong doi voi thong so6 pH, EC tédi cac don vi tham gia.

Péi véi cac don vi tham gia c6 két qua do cua thong s6 khong dat
theo quy dinh tai Muc I, Phy luc 9 Thong tu s 24/2017/TT-BTNMT, d¢
nghi tiép tuc nghién cuu, tim hiéu nguyén nhén va c6 bién phap khic
phuc sai s6 do d6i voi cac thong sé6 khong dat, dong thoi khuyen nghi
tiép tuc tham gia cac Chuong trinh thir nghiém thanh thao do Tong cuc
Moi truong va cac don vi co6 nang luc to chure.

12
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TAI LIEU THAM KHAO

[1] Théng tu 24/2017/TT-BTNMT ngay 01/09/2017 quy dinh k¥ thuit quan tric
moi trudng.

[2] TCVN-ISO/IEC 17043:2011 vé danh gia su pht hop — yéu cau chung ddi véi
thur nghiém thanh thao.

[3] TCVN 9596:2013 (twong duong voi ISO 13528:2005) — phuong phéap thong 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.
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PHU LUC 1. GIAY CHUNG NHAN CHAT CHUAN

CPAVihem ® o cortindin
o of Analysis

CERTIFIED REFERENCE MATERIAL

Conductivity Standard 147 uS/em at 25°C

Lot N: PT693354 Ref N:CSECIMO0S.L2.5 Certification Date: 22/01/2020

= a normef d soonds to a ” ity of ap Iy 95%. The inty of

Metrological traceability: NIST RefN 999¢

The log ability is throug mﬁhuﬁmmmmmw.mw&hdmwmhhwnu:hgwmmm
MMIWMWMNIW(SRM).MhbSI,Alcanfrbuﬁominrdaﬁonb“\omo!shlﬂlrd
s e idered when evaluating the . 5

This certified ref ial is produced by dissolving reagent grade p chloride (KCI) in 18 MOhm deionized water
(ﬂwmwhmaummmnmwmmmwmcmm.
The results are t ble to SI.
The results are t bie 1o SI. All analytical bal used for the preparation of the solution are calib d yearly under
anh-hampmdur-wihdm&‘llMdauEzanowcdwcw.mwleloDKDwmdailyehed(u.
Class A laboratory glassware is used.
The results from temperature measurement are traceabl to SI. The ther used for sol ‘s calibration are calibrated from an
ISO 17025 i y. The ambi eordliurnmeonbuhdvvim-hywmobrdbmed&ommlso 17025 accredited
laboratory
Expiry date: 08.06.2021
Intended use: For Laboratory Use Only
This CRM is intended for:
- Calibration of conductivity-meters.
- Validation of analytical methods
- Preparaticn of “working reference samples”
- Detaction limit and linearity studies
mmthm&dbmmmb’ohm.
]
H e Y e
www.cpachem,com
150 9001 i e-mail: info@cpachem com; tel +358 42 60 77 16
bt T for France, Baiglum and Switzardand:
u&mwhmnm1w-umc1m w:mmmmwmwsnrwmm30575733
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page 1012

CPAvchem ®, Certificate

0 of Analysis

CERTIFIED REFERENCE MATERIAL

Conductivity Standard 718 uS/cm at 25°C

Lot N:PT694023 Ref N: CSEC2M0S.L2.5 Certification Date: 20.01.2020
Certified Value* (uS/cm) Uncertainty** (uS/cm) Temperature (°C)
6423 +-4.2 - 20
* The certified value was udng mmmmwaﬁaum
* The rep: ty is stated &5 the by the factor k = 2, which for
m e probabilly of app 95%. The sf of  has been in

a normal P
accordance with EA 4/02.

“Metrological traceability: NIST RefN 999¢

The metrological bility is th calibration on Conductometer. Theallhnhon curve is drawn using standard oolmonl
mpludﬁmnlwhﬁodnfnmmbndleST(SRM),ﬁmabhbSl All in to the prep of

d when eval g the uncertainty.
mse.rlﬂcdnbnnoomumlh duced by dissolvi i hioride (KCl) in 18 MOhm deionized water

grade p
(filtered through a 0.22 um filter) in cqulbriumwnh amwh«icearbon 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 SlI. 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; 11.06.2021

Intended use: For Laboratory Use Only

“This CRM is intended for:
- Calibration of
- 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.
°
. Www.cpachem.com
150 9001 2 m—— a-mall: Info@cpachem.com; tel,:+359 42 60 77 16
L for France, Belglum and Switzedand
C.P.A. chem Ltd Is accredited to ISO 17034 and ISO/IEC 17025 e-mail: acsd2@wanadoo Ir; tel..01 30 57 57 32/ fax: 01 30 57 57 33
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page 1012
Version 1

S: PA%DEEQ ® o Certificate
e » of Analysis

CERTIFIED REFERENCE MATERIAL
Conductivity Standard 12880 uS/cm at 25°C

Lot N: PT684022 Ref N: CSEC3P1S.L2.5 Certification Date: 17/02/2020

_Certified Value* (mS/cm) Uncertainty** (mS/cm) Temperature (°C)

+/-0.075 20
d using C #c¢, (0 In-house procedure WQP 5.15.1/4
of is stated as the standard ly of nt multipiied by the age factor k = 2, which for
foa probability of app Iy 95%. The d ity of has baen in

Metrological traceability: NIST RefN 999¢

The logical tr bility is d 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 ref 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 atmospheri carbon dioxid

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 yearty 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
SO 17025 accredited laboratory. The ambient conditions are controlled with a hygrometer calibrated from an I1SO 17025 accredited

laboratory

Expiry date: 11.06.2021

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.

]
E abap D iaes
ACCREDITED WWW. em.com
1SO 5001 B . g-mall: info@cpachem.com; tel..+359 42 80 77 16
N for France, Belglum and Switzeriand:
e-mall; acsd2@wanadoo. Ir; tel..01 30 57 57 32 / fax; 01 30 67 57 32

LC.PA chem Ltd Is accredited to ISO 17034 and ISOIEC 17025
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gpe\%ggm ®, Certificate
- . of Analysis

CERTIFIED REFERENCE MATERIAL

pH 9.180 at 25 C Sodium Tetraborate

Lot N: PT694020 Ref N: PH019.0.25L Certification Date: 16.05.2020

Cemﬁed Value* Uncortalnty" Temperature (°C)

9210 U001 '

* The certified value was oblained using pH-meler calibration acc. bmumwanmsw

** The reported expanded uncertainty of measurement is staled as the

it by the age factor k = 2, which for
& normal mammumm”%m ity of has been determined in
with EA 4/02. ’

Metrological traceability: BIM RefN HI-26 LotN 05.2019; BIM RefN HI-21 LotN 04.2019; BIM RefN HI-27
LotN 05.2019; BIM RefN HI-20 LotN 04.2019

The metrological tneoebmty is assured through aibtalmmpH«mehf The calibration curve is drawn using standard solutions
calibrated by

primary d for pH traceable to SI. All ributions 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.

Alanliyﬁedb-lnmusedhnheptepnhono(houohmonnrewlbrawdyemyurde-nn-homepmoedm RPK 5.15.1.3 with
class E1 and class E2 analytical weights, traceable to DKD and are daily checke:
Class A laboratory glassware is used.

The results from measurement are traceable to SI. The thermometers used for solution's calibration are calibrated from an

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

Expiry date: 16.06.2021

Intended use: For Laboratory Use Only
This CRM is intended for:

- Calibration of pH-meters.

—Van&ﬁondmaly‘heal methods

- Preparation of "working reference samples”

- Detection limit and linearity studies

This statement is not intended to restrict the use for other purposes.
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CPAngSm ®, Certificb“”f:e
i e of Analysis

CERTIFIED REFERENCE MATERIAL

pH 7.413 at 25°C Potassium Dihydrogen Phosphate/ di-Sodium Hydrogen Phosphate

Lot N: PT694015 Ref N:PH018.0.25L Certification Date: 11.05.2020
Certified Value* Uncenainty" Temperature (°C)
: = e P - Y S ] 25 BRF s e
7.432 © +/-0.007 20

*mmmmmumwmwmuwm »mmmsv&m

The mp Is stated os the itipliad by the -age factor k = 2, which for

sp o8 9@ p of appr 5%, The stend: ty of has been determined in

amdumm EA 402,

Metrological traceability: BIM RefN HI-32 LotN 05.2019; BIM RefN HI-26 LotN 05.2019; BIM RefN HI-33
LotN 05.2019; BIM RefN HI-27 LotN 05.2019

The metrological traceability is assured Ihrough euibratnn on pH-meter. The calibration curve is drawn using standard solutions

calibrated by primary method for pH to Sl. All contributions in relation to the preparation of standard solutions
mamﬂmmmﬁ\gmumﬁy.
This certified re! material is produced by dissolving reagent grade substances in deionized water.

The measurement results are traceable to SI.
All analytical balances used brlhepmpnﬁonolh solution are calibrated yearly under an in-house procedure RPK 5.15.1.3 with
dussE1mddeZ lyti ble to DKD and are dally 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
IISO 17025 medmd laboratory. The ambient conditions are controlled with a hygrometer calibrated from an ISO 17025 accredited

Expiry date: 11.06.2021

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]
R AJAB ) Shvco 1
ACcChARDITED ém.com
1S0 9001 o ——— . e-mail: info@cpachem,com; lol 0359426077 16
X b - 1 for France, Bai: and Switzerla:
C.P.A. chem Ltd Is sccredited to ISO 17034 and ISONEC 17025 e-mail: acsd2@wanadoo.r, tel, 01 30 57 §7 sii"‘?&; 0130867 57?3
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gﬂéﬁ?ﬁﬂ?ﬂ ®, Certificate
™ of Analysis

CERTIFIED REFERENCE MATERIAL

_pH 1.679 at 25°C Potassium Tetraoxalate

Lot N: PT694013 Ref N: PH014.0.25L Certification Date: 27/04/2020

Certified Value* Uncertainty** Temperature (°C)
4 ' TR oA ia DRI y Y s Y

+-0.011

using ph- acc. 1o in-house procedure WQP 5.15.1/5
of I3 stoled as the by the ge factor k = 2, which for
foa 9@ D of 95%. The of been ined in

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

The bility is d through calibration on pH-meter. ma&raeonwwohdnwnusingshmlardwhhms
cdlmndbymmmmmmmmmmmmhm All contributions in relation to the p of
aneomtduodwhmmmﬂnminunmw

Tmmud isp by dissolving reagent grade sub in deionized water.

rasults are ble to SI.
Al-nalythd balmeenuudbr!hcpupnﬂonofhsdwmamedbnhdyawyurdulnnmptoeedv.roRPK51513wnh

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

Class A laboratory glassware is used.

The results from temperature bie to SI. The th used for 's calibration are calibrated from an
1SO 17025 accredited laboratory. MMMmmmdm-hwmwwmm-msonmm

|aboratory

Expiry date: 11.06.2021

Intended use: For Laboratory Use Only

This CRM is intended for:

- Calibration of pH-meters.

-Valichﬁmofmalyﬁednmdl

-Pr of "

chotml’nﬂwdlinemiysm

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

[ ]
: afan ) gusina
v WWW com
150 9001 . . a-mail: info@cpachem com; tel.-+359 42 60 77 16
-~ for France, Belglum and Switzerland:

C.PA. chem Lid ls accredited to ISO 17034 and ISONEC 17025 e-mail: acsd2@wanadoo.fr; tel 01 30 57 57 32 / fax: 01 30 57 67 33
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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 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 guaranteed provided that the
solution is kept in its original packaging, tighlly closed under normal laboratory conditions. According to an in-house procedure the
producer will monitor this CRM at appropriate infervals 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 detalls for the handling of this RM are
avallable as safety data sheet.
Level of homogeneity:

This solution was mixed according to an in-house procedure and is g d to be homogeneous.
To ensure sufficient homogeneity of the I hi by ir ion.

ple prior to use th

Cal

Names of certifying officers:

Laboratory: Ognyan Todorov

g imica Taral

This certificate has been computer generated and does not signated

This document is ned and the certified value(s) and inty(ies) are d: ined | d: " .
35.and Burctiarn ] CIEAC Ouitan lue(s) y(ies) are in with ISO Guide 31, ISO Guide

This certificate relales solely to the lot number given above.
Al p (including g ing of this certificate) are
(CAM) software.

y d by the ialized Computer-Aided-Manufa

Tﬁsc-ﬁdmum“pmducnm-wtymmgumlmhmlhmb'

-wmmsoeomm-mymmmsmm(myﬁwwaual AssmneeLwCenN 0039638,
- Accredited according 1o ISO/IEC 17025 - Testing (ANAB Cert No AT-1835) ® . )
-AoerediedaoemingloISO17034-MM“MPM!(ANABCQ1N0AR—1835)

Signed by: mad/ Chemical Production Manager

Chuong trinh thir nghi¢m thanh thao NCEM-FPT-02 Trang 20
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