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TONG QUAN

1. Miu thtr nghiém ctia chuong trinh CEM-LPT-57 dugc chuan bi va phan phdi
tGi cac phong thi nghiém tham gia theo dudng chuyén phat nhanh. Mdi
phong thi nghiém tham gia nhan dwgc 01 miu dat dung trong dng thuy tinh
dung tich mau nau thé tich 10 mL duoc ky hiéu 1a M57. Lugng mau trong
dng c6 khéi luong khoang 3 gam/dng.

2. Gia tri an dinh cua chuong trinh (x*) duoc xac dinh ddi véi timg chi tiéu
phan tich va trong su lién két voi do 1éch chuan cua chuong trinh (s*) duoc
st dung d¢é tinh toan gia tri z-score cho mdi két qua.

Chuong trinh thir nghiém thanh thao CEM-LPT-57
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3. Théng ké két qua cua cac PTN tham gia

Két qua (mg/kg)
Ma PTH Asen Cadimi Chi Pong Crom Kém
Lab - 01 + 147,0 153,0 53,0 165,0 182,0
Lab - 02 97,0 170,0 164,5 60,5 175,3 186,0
Lab - 03 + 1315 124,7 54,3 173,0 183,9
Lab - 04 166,9 143,0 160,0 57,0 133,0 165,0
Lab - 05 168,8 136,6 135,0 56,6 167,8 175,8
Lab - 06 149,1 128,1 120,7 53,2 156,5 158,0
Lab - 07 169,3 136,2 137,6 57,3 174,0 1748
Lab - 08 160,0 130,0 127,0 55,0 150,0 160,0
Lab - 09 22,0 133,0 130,0 56,0 144,0 163,0
Lab - 10 152,0 144,0 130,0 55,3 141,0 180,0
Lab - 11 158,7 137,2 1244 52,3 153,5 161,1

Chuong trinh thtr nghiém thanh thao CEM-LPT-57
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Két qua (mg/kg)
Ma PN Asen Cadimi Chi Pong Crom Kém
Lab-12 140,0 121,0 189,0 78,5 168,0 238,0
Lab - 13 + 5,09 0,31 449 19,16 14,31
Lab - 14 163,0 101,0 124,0 55,0 139,0 143,0
Lab - 15 156,7 140,0 123,5 51,3 187,6 170,0
Lab - 16 159,8 134,6 140,3 + + 171,1
Lab - 17 166,6 136,7 136,4 54,8 172,8 176,1
Lab - 18 166,5 138,2 137,3 65,2 151,2 152,8
Lab - 19 165,0 130,0 - 65,0 185,0 190,0
Lab - 20 128,0 130,0 140,0 50,0 142,0 175,0
Lab - 21 158,0 129,0 126,0 53,5 139,0 158,0
Lab - 22 159,0 132,1 120,3 51,9 111,2 174,7
Lab - 23 161,5 140,9 141,6 49,9 136,5 178,7

(Ghi chii: “-”: Khéng dang ky tham gia; “+”: Khéng bdo cdo két qua)

Chuong trinh thtr nghiém thanh thao CEM-LPT-57
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4. Gié tri 4n dinh va do 1éch chuan cua chuong trinh

Miu thir Thﬁng,sf') phan Dq’n vi Gl?ilt;;l an d];gl:;if:)n(%o lz?ull%cnh

nghiém tich tinh s 5 -
M57 | Asen (As) mg/kg 157,0 3,38 11,6
M57 Cadimi (Cd) mg/kg 135,1 5,43 7,48
M57 | Chi (Pb) mg/kg 135,1 3,00 13,2
M57 | Bong (Cu) mg/kg 55,0 4,13 4,27
M57 Crom (Cr) mg/kg 156,7 3,79 19,3
M57 Kém (Zn) mg/kg 171,8 2,34 13,3

(Ghi chii: Gid tri Uy dwoc ERA diea ra trén gidy chitng nhdn két qua phén tich)

5. Cac két qua ciia chuong trinh thir nghiém thanh thao CEM-LPT-57 dugc tom
tat dudi day:

M?lu.fhﬁ’ Thﬁng,sf'i phan Dq’n vi zﬁ)ﬁkf; T(:)ng sf) % |z| <2

nghiém tich tinh z] <2 két qua
M57 | Asen (As) mg/kg 17 20 85,0
M57 Cadimi (Cd) mg/kg 20 23 87,0
M57 Chi (Pb) mg/kg 19 22 86,4
M57 | Dong (Cu) mg/kg 18 22 81,8
M57 Crom (Cr) mg/kg 21 22 95,5
M57 Kém (Zn) mg/Kg 20 23 87,0

(x*: gid tri dn dinh ciia chwong trinh; s*: dg léch chuin)

6. Cac két qua dugc danh gia 1a sai sb tho s& khong dua vao bo sb lidu dé xir ly
thong ké va tinh toan gia tri z-score

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 5
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1. Giéi thiéu chung

Thtr nghi€m thanh thao 1a danh gié vi¢c thuc hién cac phép thur trén cung
mot mAu boi hai hay nhiéu phong thir nghiém theo cac diéu kién dinh trudc
nham danh gia kha nang thyc hién phép thir 46 ctia phong thir nghiém (ISO/IEC
17043:2010).

Pong thoi, thir nghiém thanh thao ciing 13 mot trong cac phuong thirc
nham dam bao chét luong két qua thir nghiém (QC). Tham gia thir nghiém thanh
thao gop phan danh gid va giam sat viéc thuc hién phép thir hodc phép do cu thé
ctia phong thir nghiém. Viéc phan tich két qua thir nghiém thanh thao gop phan
xéac dinh nhimg yéu té tiém an c6 thé anh huong dén chat luong thir nghiém, tir
d6 phong thir nghiém dé ra nhimg phuong an khic phuc hodc cai tién phu hop.

Mau cta chuong trinh 13 cic mAu chuin do ERA cung cip phu hop véi
yéu cau va muc dich cua chuong trinh. ERA 14 t6 chirc duoc biét dén 1a co quan
cung cap cac mau chudn trén toan cau, quy trinh chuan bi mau nghiém ngat va
tuan thi theo cac quy dinh vé phap 1y va ky thuat va da dugc cac to chirc quoc té
cong nhan. Ban td chtrc lya chon miu CRMs dé to chuc chuong trinh thu
nghiém thanh thao CEM-LPT-57 1a dé dam bao tinh phap 1y cao hon cia céac
mau thir nghiém.

Chuong trinh CEM-LPT-57 duoc to churc thir nghiém cac thong sb Asen,
Cadimi, Chi, Pong, Crom, K&m trén nén mau dat.

Chuong trinh thtr nghi¢m thanh thao nay da duoc sy quan tam, dang ky
tham gia cua: 23 phong thi nghiém, cu thé nhu sau:

) £ S6 két qua dwoc
STT Thg‘;lgﬁsé‘ﬁh‘q" Nén miu (Si({)ullgql:;'fgtﬁ:nl\j cac chg' bao
. gia
1 | Asen (As) Mau dét 23 20
2 | Cadimi (Cd) Mau dét 23 23
3 | Chi(Pb) Mau dat 22 22
4 | Pdng (Cu) Mau dat 23 22
5 | Crom (Cr) Mau dat 23 22
6 | Kém (Zn) Mau dat 23 23

Chuong trinh thir nghiém thanh thao CEM-LPT-57 Trang 1
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2. Muc tiéu

Muc tiéu ctia chuong trinh thir nghiém thanh thao 13 cung cip su danh gia
doc lap tir bén ngoai vé ning luc thir nghiém ctia cac phong thi nghiém tham gia
thong qua viéc danh gia két qua thir nghiém, phuong phap thir nghiém... dé:

- Cong nhan do dung, do chinh xac cua cic phép phan tich trong mdi
phong thi nghiém tham gia;

- Pua ra nhiing bang chung khach quan, nhimg danh gia dé cai tién lién
tuc hé théng chét luong phan tich trong phong thi nghiém;

- Lam tang do tin cdy cua cac dir liu phan tich trong phong thi nghiém
thong qua vi¢c danh gia phuong phap va k¥ thuét phan tich phu hop.

Ngoai ra, muc ti€u ctia chuong trinh con lam can cur gitp cac don vi thuc
hién quan tric moi truong cung cip nhitng bang chimg khach quan cho céac co
qguan chimg nhan, cong nhan va kiém tra, danh gia; dap ung yéu cau cua cong
tac quan Iy nha nude trong linh vuc quan trac moi truong.

3. N¢i dung thwe hién
3.1. Mau thir nghiém

Mau thtr nghiém ctia chuong trinh CEM-LPT-57 do Ban t6 chuc dit mua
tr ERA. Mau thir nghiém trude khi phan phéi dugc ma hoa lai theo ky hi¢u la
M57. Ban t6 chic khong can thiép vao thanh phan va tinh chat cia mau thir
nghiém.

3.2. Phan phéi miu

Mau sau khi dugc bao géi, ghi nhin s& duoc phan phdi téi 23 phong thi
nghiém tham gia qua dudng buu dién trong ngay 15/10/2020. Mbi phong thi
nghiém tham gia dwoc cung cap téi da 01 mau dat c6 Ky hiéu tuong tng 1a M57,
lugng mau trong dng c6 ¢ khéi lwgng khoang 3 gam/dng; Mau & trang thai kho
Kiét.

Cac PTN tham gia duoc yéu cau bao céo lai ngay cho Ban t chirc vé tinh
trang nhan mau theo Biéu mau LPT-01 (tai liéu giri kém theo miu)

3.3. Thir nghiém va bzo cao két qua ciia cac PTN tham gia

Mdi phong thi nghiém tham gia duoc yéu cau thir nghiém cac thong so:
Asen, Cadimi, Chi, Déng, Crom, K&m trong mau M57 sau khi tuan thu cac
hudéng din ma Ban t6 chtic yéu cau.

Bio céo két qua: PTN tham gia chi bao céo két qua phan tich cac thong so
trong mau theo huéng dan cua Ban t6 chirc (don vi tinh mg/kg); dién day du
thong tin vao Phiéu bao céo két qua thir nghiém (Biéu mdu: LPT-03) va gii vé
cho Ban to chirc trude ngay 05/11/2020.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 2
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3.4. Xir Iy, danh gia thong ké

Két qua cua cac phong thi nghiém tham gia chwong trinh dugc xt 1i theo
tiéu chudn qudc té ISO 13528:2015 va dugc danh gia dwa trén gid trj z-score va
gia tri do ERA cung cap trén Certificate ciia mau ky hiéu Lot No. D109-540.

Céc két qua duoc coi la so lac s€ bi loai va khong dua vao bd so licu dé
tinh toan thong ké.

3.4.1. Tinh to4n gia tri an dinh clia chwong trinh, x*

Gia tri 4n dinh cta chuong trinh X* (assigned value) 1a gia trj trung binh
(robust average) ctia cac két qua thir nghiém duoc bao céo boi cac phong thi
nghiém tham gia, dugc tinh toan dua trén thuat toan A (Algorithm A) néu trong
Phu luc C cua ISO 13528:2015.

3.4.2. P9 1éch chuan ciia chwong trinh, s*

Do 1éch chuan (s*) ctia chwong trinh CEM-LPT-57 duoc Ban t6 chuc tinh
toan duwa trén cac két qua bao cdo cua cic PTN tham gia theo thuat toan A
(Algorithm A) néu trong Phu luc C cua ISO 13528:2015.

3.4.3. Tinh toan z-score

Mbi phong thi nghiém tham gia chuong trinh duoc tinh toan gia tri z-
score cho timg thong s6 phan tich.

K§ thuat thong ké duoc st dung dé tinh toan gid tri z-score theo tiéu
chuan qudc té ISO 13528:2015.

Viéc tinh toan z-score theo cong thirc sau:
z-score = (X - X*)/s*
Trong do:
- X : két qua phén tich ciia phong thi nghiém tham gia;
- x*: gid tri an dinh cia chiong trinh
- s*: dé léch chudn.
3.4.4. Tinh toan do khong diam bao do

Do khong dam bao do dai dién cho d6 khong ddm bao mé rong va Xép X1
khoang tin cdy 95%. Do khong dam bao do duwa trén dic tinh mé ta, tinh dong
nhat va tinh 6n dinh ciia mau, nhan voi hé s6 phu (k = 2). Két qua tinh toan do
khong dam bao do dugc ERA dua ra trén gidy chung nhan (Certificate of
Analysis).

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 3
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3.5. Panh gia két qua

Két qua cua cac phong thi nghiém dugce danh gia theo gia tri z-score nhur

Sau.
lz| <2 : Két qua dat;
2<|7/<3 :Két qua nam trong vung canh bao;
lz| >3 - Két qua ngoai khoang chip nhén.
4. Két qua

MOi phong thi nghiém tham gia dugc gan 01 ma sd, tit ca cac két qua bao
céo va thong tin trong bao céo nay déu dugc dua ra dudi mi sb twong tng d6i
véi mdi phong thi nghiém.

4.1. Két qua phén tich ciia cac phong thi nghiém tham gia

Két qua ctia cac phong thi nghiém duoc téng hop, danh gia théng ké va
dua ra trong Bang 1 dén Bang 6, cac do thi biéu dién z-score duoc dua ra trong
cac hinh tir Hinh 1 dén Hinh 6.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 4
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Bang 1. Két qua danh gia thong sé Asen

Thong so thir nghiém: Asen

Gia tri 4n dinh ctia chuong trinh (x*= 157,0 mg/Kg)

Do 1éch chuan: s* = 11,6 mg/kg

Ma s6 PTN Két qua (mg/L) z-score
Lab - 02 97,0 -5,2
Lab - 04 166,9 0,9
Lab - 05 168,8 1,0
Lab - 06 149,1 -0,7
Lab - 07 169,3 1,1
Lab - 08 160,0 0,3
Lab - 09 22,0 -11,6
Lab - 10 152,0 -0,4
Lab - 11 158,7 0,1
Lab - 12 140,0 -1,5
Lab - 14 163,0 0,5
Lab - 15 156,7 0,0
Lab - 16 159,8 0,2
Lab - 17 166,6 0,8
Lab - 18 166,5 0,8
Lab - 19 165,0 0,7
Lab - 20 128,0 -2,5
Lab - 21 158,0 0,1
Lab - 22 159,0 0,2
Lab - 23 161,5 0,4

Ghi chu:

- PTN co ket qua nam trong vung canh bao: in nghiéng;

- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 5
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Bang 2. Két qua danh gia thong sé6 Cadimi

Théng s6 thir nghiém: Cadimi

Gia tri 4n dinh ctia chuong trinh (x*= 135,1 mg/kg)

Do 1éch chuan: s* = 7,48 mg/kg

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 147,0 1,6
Lab - 02 170,0 4,7
Lab - 03 131,5 -0,5
Lab - 04 143,0 1,1
Lab - 05 136,6 0,2
Lab - 06 128,1 -0,9
Lab - 07 136,2 0,1
Lab - 08 130,0 -0,7
Lab - 09 133,0 -0,3
Lab - 10 144,0 1,2
Lab - 11 137,2 0,3
Lab - 12 121,0 -1,9
Lab-14 101,0 -4,6
Lab - 15 140,0 0,7
Lab - 16 134,6 -0,1
Lab - 17 136,7 0,2
Lab - 18 138,2 0,4
Lab - 19 130,0 -0,7
Lab - 20 130,0 -0,7
Lab - 21 129,0 -0,8

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 6
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Lab - 22 132,1 -0,4
Lab - 23 140,9 0,8
Ghi chu:

- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam.

- Lab - 13 ¢6 két qua la 5,09 mg/kg, sai khac so voi gid tri d'n, dinh cua chuong
trinh (x*) la 26,5 lan. Két qua la so lac, khong duwa vao bg so li¢u dé tinh todan
thong ke.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 7
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Bang 3. Két qua danh gia thong sé Chi

Théng s thir nghiém: Chi

Gi4 tri 4n dinh ctia chuong trinh (x*= 135,1 mg/kg)

Do 1éch chuan: s* = 13,2 mg/kg

Mai s6 PTN

Két qua (mg/L) z-score
Lab - 01 153,0 14
Lab - 02 164,5 2,2
Lab - 03 124,7 -0,8
Lab - 04 160,0 1,9
Lab - 05 135,0 0,0
Lab - 06 120,7 -1,1
Lab - 07 137,6 0,2
Lab - 08 127,0 -0,6
Lab - 09 130,0 -0,4
Lab - 10 130,0 -0,4
Lab - 11 124,4 -0,8
Lab-12 189,0 4,1
Lab - 14 1240 -0,8
Lab - 15 123,5 -0,9
Lab - 16 140,3 0,4
Lab - 17 136,4 0,1
Lab - 18 137,3 0,2
Lab - 20 140,0 0,4
Lab - 21 126,0 -0,7

Chuong trinh thtr nghiém thanh thao CEM-LPT-57
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Lab - 22 120,3 -1,1
Lab - 23 141,6 0,5
Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;

- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam.

- Lab - 13 ¢6 két quda la 0,31 mg/kg, sai khac so voi gid tri d'n, dinh cua chwong
tr‘lr)h (x*) 1a 436 lan. Ket qua la so lac, khong dwa vao bo so liéu dé tinh todan
thong ke.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 9
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Bang 4. Két qua danh gia thong sé6 Pong
Théng s6 thir nghiém: Pong

Gia tri 4n dinh cia chuong trinh (x*= 55,0 mg/kg)
Do 1éch chuan: s* = 4,27 mg/kg

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 53,0 -0,5
Lab - 02 60,5 1,3
Lab - 03 54,3 -0,2
Lab - 04 57,0 0,5
Lab - 05 56,6 0,4
Lab - 06 53,2 -0,4
Lab - 07 57,3 0,5
Lab - 08 55,0 0,0
Lab - 09 56,0 0,2
Lab - 10 55,3 0,1
Lab - 11 52,3 -0,6
Lab - 12 78,5 5,5
Lab - 13 44,9 2,4
Lab - 14 55,0 0,0
Lab - 15 51,3 -0,9
Lab - 17 54,8 0,0
Lab - 18 65,2 2,4
Lab - 19 65,0 2,3
Lab - 20 50,0 -1,2

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 10
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Lab - 21 53,5 -0,4

Lab - 22 51,9 -0,7

Lab - 23 49,9 -1,2
Ghi cha:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;

- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 11
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Bang 5. Két qua danh gia thong sé6 Kém

Théng s6 thir nghiém: Kém

Gia trj 4n dinh cta chuong trinh (x*= 171,8 mg/kg)

Do 1éch chuan: s* = 13,3 mg/kg

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 182,0 0,8
Lab - 02 186,0 1,1
Lab - 03 183,9 0,9
Lab - 04 165,0 -0,5
Lab - 05 175,8 0,3
Lab - 06 158,0 -1,0
Lab - 07 174,8 0,2
Lab - 08 160,0 -0,9
Lab - 09 163,0 0,7
Lab - 10 180,0 0,6
Lab - 11 161,1 -0,8
Lab - 12 238,0 5,0
Lab - 14 143,0 2,2
Lab - 15 170,0 0,1
Lab - 16 1711 0,1
Lab - 17 176,1 0,3
Lab - 18 152,8 -1,4
Lab - 19 190,0 1,4
Lab - 20 175,0 0,2

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 12
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Lab - 21 158,0 -1,0

Lab - 22 174,7 0,2

Lab - 23 178,7 0,5
Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng.

- PTN ¢6 két qud ngodi khodng chdp nhén: in ddm.

- Lab - 13 ¢6 két qua la 14,31 mg/kg, sai khdc so véi gid tri an dinh ciia chwong
trinh (x*) 14 12,2 lan. Két quda la sé lac, khéng dwa vao bé soé lidu dé tinh todn
thong ke.

Chuong trinh thtr nghiém thanh thao CEM-LPT-57 Trang 13
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Bang 6. Két qua danh gia thong sé6 Crom

Thong s6 thir nghiém: Crom

Gia tri 4n dinh ctia chuong trinh (x*= 156,7 mg/kg)
Do 1éch chuan: s* = 19,3 mg/Kkg

Mai s6 PTN Két qua (mg/L) z-score
Lab - 01 165,0 0,4
Lab - 02 175,3 1,0
Lab - 03 173,0 0,8
Lab - 04 133,0 -1,2
Lab - 05 167,8 0,6
Lab - 06 156,5 0,0
Lab - 07 174,0 0,9
Lab - 08 150,0 -0,3
Lab - 09 144,0 -0,7
Lab - 10 141,0 -0,8
Lab - 11 153,5 -0,2
Lab - 12 168,0 0,6
Lab - 14 139,0 -0,9
Lab - 15 187,6 1,6
Lab - 17 172,8 0,8
Lab - 18 151,2 -0,3
Lab - 19 185,0 1,5
Lab - 20 142,0 -0,8
Lab - 21 139,0 -0,9
Lab - 22 138,3 -1,0
Lab - 23 136,5 -1,0

Ghi chu:

- Lab - 13 ¢6 két qua la 19,16 mg/kg, sai khdc so voi gid tri d'n, dinh cua chuong
trinh (x*) 1a 8,2 lan. Ket qua la so lac, khong dua vao bg so liéu dé tinh todn
thong ké.
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4 - Asen: Biéu db z-score
3
2 ____________________________________________________________________________________________

Z-score
= —
T

-1
2 I B - B - - - - - - - o oo
-3
-4
s o0 o o0 = - 8w T o o I~ = v I
. o 8 - 0 - - 8 - o0 @ - © o0 @—- @ @—- - - o o
L A R A A SN S S [ S S S S S A R S S |
T ® ® ® ® ® ® ® ® ® ® & ® ® ® ® & ®°® &® =
3 3 3 4 3 3 43 43 43 43 43 3 424 43 43 a2 48 489 4 45
Ma so PTN

Hinh 1. Biéu d0 z-score ciia thong sd Asen
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4 - Cadimi: Bieu do z-score
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1
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Ma so PTN

Hinh 2. Biéu d6 z-score ciia thong sé6 Cadimi
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47 Chi: Bieu do z-score
3
2
1
@
50
@
wn
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-1
-2
-3
4 L
(] O ) =T —_— o —_— v.0] [ [} uw - v a] — [ \O (o] —_— =T ()| [t
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P 3 P P = = = 3 P P P P 3 3 P = = 3 3 3 P
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Ma so PTN

Hinh 3. Biéu d0 z-score ciia thong s6 Chi
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Pong: Bieu do z-score

3
g
1
-+
S
¥0
~
-1
-2
3k
-4 b
o ot - = Y = oo I~ W =T © o v T =~ o o o o
-~ 0 - - O O O -0 - -0 o O O QO - e
T 8@ @ ® ® ® ® ® 8 ® ® ®§ &8 8 ® @ ©@ & ® ®§ ® =&
H 14 2 42 22 2 2 2 2 2 2 4242 2 44 2 44 2 3 29 2 2 04
Mi s6 PTN

Hinh 4. Biéu d0 z-score ciia thong s6 Pong
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Crom: Biéu do z-score

Z-Score

Lab - 04
Lab - 23
Lab - 22
Lab - 14
Lab - 21
Lab-10
Lab - 20
Lab - 09
Lab - 08
Lab - 18
Lab- 11
Lab - 06
Lab - 01
Lab - 05
Lab-12
Lab - 17
Lab - 03
Lab - 07
Lab - 02
Lab - 19
Lab - 15

M3 s6 PTN

Hinh 5. Biéu d6 z-score ciia thong s6 Crom
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4 - Kém: Bieu do z-score
3
2
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o
2
o 0
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4 L
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Ma so PTN

Hinh 6. Biéu d6 z-score ciia thong s6 Kém
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4.2. Nhin xét va két luan

Nhin chung, két qua néu trong Bang 1 dén Bang 6 va Hinh 1 dén Hinh 6
cho thay két qua thir nghiém ma cic PTN tham gia giri vé cho Ban t6 chiic dat
két qua tot. Cac két qua thir nghiém ciia cac PTN d6i voi thong sé Asen, Cadimi,
Chi, Déng, Crom, K&m dat theo ti€u chi danh gia ctia chuong trinh 13 twong ddi
cao. Cac phuong phap phan tich ma cac PTN 4p dung dé phan tich kim loai
trong mau dat 1 cac phuong phap tiéu chuin qudc gia, tiéu chuan qudc té twong
duong vi vay n6 ph hop véi cac tiéu chi vé ky thuat.

Tuy nhién, ning luc phén tich kim loai trong mau dat cia mot s6 PTN van
con nhiéu két qua gip sai sb 16n, dic biét 1a Lab - 12, Lab — 13 ... Nguyén nhan
dan dén sai s6 cua cac PTN nay co thé do: sy nhiém ban cla dung cy; hoa chét;
tay nghé can bo trong qua trinh xir Iy mau hoic do qua trinh xur 1y mau chua
hoan toan. Ngoai ra con mot s6 PTN c6 két qua tiém can va dat trong khoang
chap nhan cia ERA nhung khong dat theo tiéu chi danh gia cua chuong trinh, va
c¢6 phan tram sai khac so voi gia tri an dinh ctia chuwong trinh (>20%) ciing can
phai xem xét tim hiéu nguyén nhan va c6 bién phap cai tién, khic phuc phu hop.

5. Tai liéu tham khao
[1] Guide to Proficiency Testing Australia, 2008.

[2] Statistical methods for use in proficiency testing by interlaboratory
comparisons: 1SO 13528:2015

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

[4] General requirements for proficiency testing: ISO/IEC 17043:2010 .
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Phu luc 1. Tong hop thong tin vé phwong phéap thir nghiém cia cac PTN
tham gia chwong trinh.

STT | Théng sb Phwong phap phéan tich Ma PTN
EPA Method 3051A & EPA Method 7010 Lab: 01
EPA Method 3051A & EPA Method 7010 Lab: 02

EPA Method 3050B & SMEWW 3113B:2017 | Lab: 04, 05

TCVN 6649:2000 & SMEWW 3113B:2017 Lab: 06, 18

TCVN 6646:2000 & TCVN 8467:2010 Lab: 07

US EPA Method 200.7 Lab: 08

EPA Method 3051A & SMEWW 3114C:2017 | Lab: 09

TCVN 8467:2010 Lab:10, 12, 17
1 Asen
EPA Method 3051A & SMEWW 3114B:2017 | Lab: 11
EPA Method 3051A & EPA Method 200.7 Lab: 14
EPA Method 3051A & SMEWW 3113B:2017 | Lab: 15
TCVN 6649:2000 & TCVN 8467:2010 Lab: 16
TCVN 6496:2009 & SMEWW 3114B:2017 Lab: 19
EPA Method 3050B & EPA Method 200.8 Lab: 20
EPA Method 3050B & EPA Method 7062 Lab: 21
EPA Method 3050B & SMEWW 3114B:2017 | Lab: 22, 23
TCVN 6649:2000 & SMEWW 3111B:2012 Lab: 01
EPA Method 3051A & EPA Method 7010 Lab: 02
| TCVN 6496:2009 -2b: 93,10,
2 Cadimi ’

EPA Method 3050B & SMEWW 3120B:2017 | Lab: 04

EPA Method 3050B & SMEWW 3111B:2017 | Lab: 05, 22, 23

TCVN 6649:2000 & SMEWW 3111B:2017 Lab: 06, 18
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TCVN 6646:2000 & TCVN 6496:2009 Lab: 07
US EPA Method 200.7 Lab: 08
EPA Method 3051A + SMEWW 3111B:2017 | Lab: 09
EPA Method 3051A & TCVN 6496:2009 Lab: 11
EPA Method 3050B & SMEWW 3113B:2012 | Lab: 13
EPA Method 3051A & EPA Method 200.7 Lab: 14
EPA Method 3051A & SMEWW 3113B:2017 | Lab: 15
TCVN 6496:2009 & TCVN 6649:2000 Lab: 16, 21
TCVN 6496:2009 & SMEWW 3111B:2017 Lab: 19
EPA Method 3050B &EPA Method 200.8 Lab: 20
TCVN 6649:2000 & SMEWW 3111B:2012 Lab: 01
EPA Method 3051A & EPA Method 7010 Lab: 02
TCVN 6496:2009 '1‘;bi$3’ 10,
EPA Method 3050B & SMEWW 3120B:2017 | Lab: 04
EPA Method 3050B & SMEWW 3111B:2017 | Lab: 05, 22, 23
TCVN 6649:2000 & SMEWW 3111B:2017 | Lab: 06
TCVN 6646:2000 & TCVN 6496:2009 Lab: 07

3 Chi US EPA Method 200.7 Lab: 08
EPA Method 3051A & SMEWW 3111B:2017 | Lab: 09
EPA Method 3051A & TCVN 6496:2009 Lab: 11
EPA Method 3050B & SMEWW 3113B:2012 | Lab: 13
EPA Method 3051A & EPA Method 200.7 Lab:14
EPA Method 3051A & SMEWW 3113B:2017 | Lab: 15
TCVN 6496:2009 & TCVN 6649:2000 Lab: 16, 21
TCVN 6649:2000 & SMEWW 3111B:2017 Lab: 18
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EPA Method 3050B & EPA Method 200.8 Lab: 20
TCVN 6649:2000 & SMEWW 3111B:2012 Lab: 01
EPA Method 3051A & EPA Method 7000B Lab: 02
EPA Method 3050B & SMEWW 3120B:2017 | Lab: 04
TCVN 6496:2009 E‘bl??’ 10
EPA Method 3050B & SMEWW 3111B:2017 | Lab: 05, 22, 23
TCVN 6649:2000 & SMEWW 3111B:2017 Lab: 06, 18
TCVN 6646:2000 & TCVN 6496:2009 Lab: 07

. US EPA Method 200.7 Lab: 08

4 Pong
EPA Method 3051A & SMEWW 3111B:2017 | Lab: 09
EPA Method 3051A & TCVN 6496:2009 Lab: 11
EPA Method 3050B & SMEWW 3111B:2012 | Lab: 13
EPA Method 3051A & EPA Method 200.7 Lab:14
EPA Method 3051A & SMEWW 3113B:2017 | Lab: 15
TCVN 6496:2009 & TCVN 6649:2000 Lab: 16, 21
TCVN 6496:2009 & SMEWW 3111B:2017 Lab: 19
EPA Method 3050B & EPA Method 200.8 Lab: 20
TCVN 6649:2000 & SMEWW 3111B:2012 Lab: 01
EPA Method 3051A & EPA Method 7010 Lab: 02
TCVN 6496:2009 kgblgB 10
EPA Method 3050B & SMEWW 3120B:2017 | Lab: 04
5 Crom

EPA Method 3050B & SMEWW 3111B:2017 | Lab: 05, 22, 23
TCVN 6649:2000 & SMEWW 3111B:2017 Lab: 06, 18
TCVN 6646:2000 & TCVN 6496:2009 Lab: 07
US EPA Method 200.7 Lab: 08
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EPA Method 3051A & SMEWW 3111B:2017 | Lab: 09
EPA Method 3051A & TCVN 6496:2009 Lab: 11
EPA Method 30508 & SMEWW 3111B:2012 | Lab: 13
EPA Method 3051A & EPA Method 200.7 Lab:14
EPA Method 3051A & SMEWW 3113B:2017 | Lab: 15
TCVN 6496:2009 & TCVN 6649:2000 Lab: 16, 21
TCVN 6496:2009 & SMEWW 3111B:2017 | Lab: 19
EPA Method 3050B & EPA Method 200.8 Lab: 20
TCVN 6649:2000 & SMEWW 3111B:2012 | Lab: 01
EPA Method 3051A & EPA Method 7000B | Lab: 02
TCVN 6496:2009 Ifgb1(7)3 10,
EPA Method 3050B & SMEWW 3120B:2017 | Lab: 04
EPA Method 3050B & SMEWW 3111B:2017 | Lab: 05, 22, 23
TCVN 6649:2000 & SMEWW 3111B:2017 | Lab: 06, 18
TCVN 6646:2000 & TCVN 6496:2009 Lab: 07
US EPA Method 200.7 Lab: 08
6 Kém

EPA Method 3051A & SMEWW 3111B:2017 | Lab: 09
EPA Method 3051A & TCVN 6496:2009 Lab: 11
EPA Method 3050B & SMEWW 3111B:2012 | Lab: 13
EPA Method 3051A & EPA Method 200.7 Lab:14
EPA Method 3051A & SMEWW 3111B:2017 | Lab: 15
TCVN 6496:2009 & TCVN 6649:2000 Lab: 16, 21
TCVN 6496:2009 & SMEWW 3111B:2017 | Lab: 19
EPA Method 30508 & EPA Method 200.8 Lab: 20

Ghi chii: (*) Théng tin vé phirong phdp do cic PTN tham gia cung cdp
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Phu luc 2. Két qua xir Iy thong ké tinh toan gia tri x*, s*

Algorithm | i - . ond | 3rd At 5th 6th 7th gth oth
A XI . 1st iter. : : : . . . . :
med(xi)| iter. iter. iter. iter. iter. iter. iter. iter.
(Asen)
X* -0 143,5 142,5 141,8 141,2 140,7 140,3 140,0 139,8 139,6
X*+ 5 175,3 173,0 173,3 173,6 173,9 174,0 174,2 174,3 174,4

Lab - 02 97,0 62,4 143,5 1425 141,8 141,2 140,7 140,3 140,0 139,8 139,6

Lab - 04 166,9 7,5 166,9 166,9 166,9 166,9 166,9 166,9 166,9 166,9 166,9

Lab - 05 168,8 9,4 168,8 168,8 168,8 168,8 168,8 168,8 168,8 168,8 168,8

Lab - 06 149,1 10,3 149,1 149,1 149,1 149,1 149,1 149,1 149,1 149,1 149,1

Lab - 07 169,3 9,9 169,3 169,3 169,3 169,3 169,3 169,3 169,3 169,3 169,3

Lab - 08 160,0 0,6 160,0 160,0 160,0 160,0 160,0 160,0 160,0 160,0 160,0

Lab - 09 22,0 137,4 143,5 1425 141,8 141,2 140,7 140,3 140,0 139,8 139,6

Lab - 10 152,0 7,4 152,0 152,0 152,0 152,0 152,0 152,0 152,0 152,0 152,0

Lab - 11 158,7 0,7 158,7 158,7 158,7 158,7 158,7 158,7 158,7 158,7 158,7
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Lab - 12 140,0 19,4 143,5 142,5 141,8 141,2 140,7 140,3 140,0 140,0 140,0

Lab - 14 163,0 3,6 163,0 163,0 163,0 163,0 163,0 163,0 163,0 163,0 163,0

Lab - 15 156,7 2,7 156,7 156,7 156,7 156,7 156,7 156,7 156,7 156,7 156,7

Lab - 16 159,8 0,4 159,8 159,8 159,8 159,8 159,8 159,8 159,8 159,8 159,8

Lab - 17 166,6 7,2 166,6 166,6 166,6 166,6 166,6 166,6 166,6 166,6 166,6

Lab - 18 166,5 7,1 166,5 166,5 166,5 166,5 166,5 166,5 166,5 166,5 166,5

Lab - 19 165,0 5,6 165,0 165,0 165,0 165,0 165,0 165,0 165,0 165,0 165,0

Lab - 20 128,0 31,4 143,5 1425 141,8 141,2 140,7 140,3 140,0 139,8 139,6

Lab - 21 158,0 1,4 158,0 158,0 158,0 158,0 158,0 158,0 158,0 158,0 158,0

Lab - 22 159,0 0,4 159,0 159,0 159,0 159,0 159,0 159,0 159,0 159,0 159,0

Lab - 23 161,5 2,1 161,5 161,5 161,5 161,5 161,5 161,5 161,5 161,5 161,5
new x* 159,4 157,7 157,6 157,4 157,3 157,2 157,1 157,1 157,0 157,0
MAD 7,150

new s* 10,6 10,2 10,5 10,8 11,1 11,2 11,4 11,5 11,6 11,6
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Algorithm

A i i - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th
(Cadimi) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter. iter.
X* -5 123,4 123,5 123,6 123,7 123,8 123,8 123,8 123,8 123,8
X*+ S5 1474 146,7 146,5 146,4 146,3 146,3 146,3 146,3 146,3

Lab - 01 147,0 | 11,595 147,0 146,7 146,5 146,4 146,3 146,3 146,3 146,3 146,3

Lab - 02 170,0 | 34,595 147,4 146,7 146,5 146,4 146,3 146,3 146,3 146,3 146,3

Lab - 03 131,5 3,905 131,5 131,5 131,5 131,5 131,5 1315 131,5 1315 1315

Lab - 04 143,0 7,595 143,0 143,0 143,0 143,0 143,0 143,0 143,0 143,0 143,0

Lab - 05 136,6 1,195 136,6 136,6 136,6 136,6 136,6 136,6 136,6 136,6 136,6

Lab - 06 128,1 7,305 128,1 128,1 128,1 128,1 128,1 128,1 128,1 128,1 128,1

Lab - 07 136,2 0,805 136,2 136,2 136,2 136,2 136,2 136,2 136,2 136,2 136,2

Lab - 08 130,0 5,405 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0

Lab - 09 133,0 2,405 133,0 133,0 133,0 133,0 133,0 133,0 133,0 133,0 133,0

Lab - 10 144,0 8,995 1440 1440 144,0 144,0 144,0 1440 144,0 1440 1440

Lab - 11 137,2 1,795 137,2 137,2 137,2 137,2 137,2 137,2 137,2 137,2 137,2
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Lab - 12 121,0 | 14,405 123,4 123,5 123,6 123,7 123,8 123,8 123,8 123,8 123,8
Lab - 14 101,0 | 34,405 123,4 123,5 123,6 123,7 123,8 123,8 123,8 123,8 123,8
Lab - 15 140,0 4,595 140,0 140,0 140,0 140,0 140,0 140,0 140,0 140,0 140,0
Lab - 16 134,6 0,805 134,6 134,6 134,6 134,6 134,6 134,6 134,6 134,6 134,6
Lab - 17 136,7 1,295 136,7 136,7 136,7 136,7 136,7 136,7 136,7 136,7 136,7
Lab - 18 138,2 2,795 138,2 138,2 138,2 138,2 138,2 138,2 138,2 138,2 138,2
Lab - 19 130,0 5,405 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0
Lab - 20 130,0 5,405 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0 130,0
Lab - 21 129,0 6,405 129,0 129,0 129,0 129,0 129,0 129,0 129,0 129,0 129,0
Lab - 22 132,1 3,304 132,1 132,1 132,1 132,1 132,1 132,1 132,1 132,1 132,1
Lab - 23 140,9 5,495 140,9 140,9 140,9 140,9 140,9 140,9 140,9 140,9 140,9
new x* 135,4 135,1 135,1 135,1 135,1 135,1 135,1 135,1 135,1 135,1
MAD 5,405

new s* 8,016 7,74 7,62 7,56 7,52 7,50 7,49 7,49 7,48 7,48
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Algorithm A

(Chi) Xi |Xi - med(xi)| 1st iter. 2nd iter.
X*-0 115,0 115,2
X*+ 0 155,0 154.,9
Lab - 01 153,0 18,0 153,0 153,0
Lab - 02 164,5 29,5 155,0 154,9
Lab - 03 1247 10,3 1247 1247
Lab - 04 160,0 25,0 155,0 154,9
Lab - 05 135,0 0,0 135,0 135,0
Lab - 06 120,7 14,3 120,7 120,7
Lab - 07 137,6 2,6 137,6 137,6
Lab - 08 127,0 8,0 127,0 127,0
Lab - 09 130,0 5,0 130,0 130,0
Lab - 10 130,0 5,0 130,0 130,0
Lab-11 1244 10,6 1244 1244
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Lab - 12 189,0 54,0 155,0 154,9
Lab - 14 124,0 11,0 124,0 124,0
Lab - 15 123,5 11,5 123,5 123,5
Lab - 16 140,3 53 140,3 140,3
Lab - 17 136,4 1,4 136,4 136,4
Lab - 18 137,3 2,3 137,3 137,3
Lab - 20 140,0 5,0 140,0 140,0
Lab - 21 126,0 9,0 126,0 126,0
Lab - 22 120,3 14,7 120,3 120,3
Lab - 23 141,6 6,6 141,6 141,6
new x* 135,0 135,1 135,1
MAD 9,000

new s* 13,3 13,2 13,2
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Algorithm

A i IXi - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
(Ddng) med(xi)| | iter. iter. iter. iter. iter. iter. iter. iter. iter. iter.
X* -5 50,0 49,3 49,0 48,8 48,7 48,7 48,6 48,6 48,6 48,6
X*+ & 59,8 60,3 60,7 61,0 61,2 61,3 61,3 61,3 61,4 61,4
Lab - 01 53,0 1,9 53,0 53,0 53,0 53,0 53,0 53,0 53,0 53,0 53,0 53,0
Lab - 02 60,5 5,6 59,8 60,3 60,5 60,5 60,5 60,5 60,5 60,5 60,5 60,5
Lab - 03 54,3 0,6 54,3 54,3 54,3 54,3 54,3 54,3 54,3 54,3 54,3 54,3
Lab - 04 57,0 2,1 57,0 57,0 57,0 57,0 57,0 57,0 57,0 57,0 57,0 57,0
Lab - 05 56,6 1,7 56,6 56,6 56,6 56,6 56,6 56,6 56,6 56,6 56,6 56,6
Lab - 06 53,2 1,7 53,2 53,2 53,2 53,2 53,2 53,2 53,2 53,2 53,2 53,2
Lab - 07 57,3 2,4 57,3 57,3 57,3 57,3 57,3 57,3 57,3 57,3 57,3 57,3
Lab - 08 55,0 0,1 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0
Lab - 09 56,0 1,1 56,0 56,0 56,0 56,0 56,0 56,0 56,0 56,0 56,0 56,0
Lab - 10 55,3 0,4 55,3 95,3 95,3 55,3 55,3 55,3 55,3 55,3 55,3 55,3
Lab - 11 52,3 2,6 52,3 52,3 52,3 52,3 52,3 52,3 52,3 52,3 52,3 52,3
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Lab - 12 78,5 23,6 59,8 60,3 60,7 61,0 61,2 61,3 61,3 61,3 61,4 61,4

Lab - 13 44,9 10,0 50,0 49,3 49,0 48,8 48,7 48,7 48,6 48,6 48,6 48,6

Lab - 14 55,0 0,1 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0 55,0
Lab - 15 51,3 3,6 51,3 51,3 51,3 51,3 51,3 51,3 51,3 51,3 51,3 51,3
Lab - 17 54,8 0,1 54,8 54,8 54,8 54,8 54,8 54,8 54,8 54,8 54,8 54,8

Lab - 18 65,2 10,3 59,8 60,3 60,7 61,0 61,2 61,3 61,3 61,3 61,4 61,4

Lab - 19 65,0 10,1 59,8 60,3 60,7 61,0 61,2 61,3 61,3 61,3 61,4 61,4

Lab - 20 50,0 4,9 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0 50,0
Lab - 21 53,5 1,4 53,5 53,5 53,5 53,5 53,5 53,5 53,5 53,5 53,5 53,5
Lab - 22 51,9 3,0 51,9 51,9 51,9 51,9 51,9 51,9 51,9 51,9 51,9 51,9
Lab - 23 49,9 5,0 50,0 49,9 49,9 49,9 49,9 49,9 49,9 49,9 49,9 49,9
new x* 54,9 54,8 54,9 54,9 54,9 55,0 55,0 55,0 55,0 55,0 55,0
MAD 2,225

new s* 3,30 3,69 3,92 4,06 4,15 4,20 4,23 4,25 4,26 4,27 4,27
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Trung tdm Quan trac modi truong mién Bac, Tong cuc Moi truong

A'g(olglt‘lr)" A i Ixi - med(xi)| Ist iter. ond iter. 3rd iter.
X* - 8 1537 152,0 151,9
X*+ 0 195,8 192,3 191,8
Lab - 01 182,0 7,25 182,0 182,0 182,0
Lab - 02 186,0 11,252 186,0 186,0 186,0
Lab - 03 1839 9,152 183.9 1839 1839
Lab - 04 165,0 0,748 165,0 165,0 165,0
Lab - 05 1758 1,052 1758 1758 1758
Lab - 06 158,0 16,748 158,0 158,0 158,0
Lab - 07 1748 0,022 1748 1748 1748
Lab - 08 160,0 14,748 160,0 160,0 160,0
Lab - 09 163,0 11,748 163,0 163,0 163,0
Lab - 10 180,0 5,252 180,0 180,0 180,0
Lab - 11 161,1 13,648 161,1 161,1 161,1
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Trung tdm Quan trac modi truong mién Bac, Tong cuc Moi truong

Lab - 12 238,0 63,252 195,8 192,3 191,8
Lab - 14 143,0 31,748 153,7 152,0 151,9
Lab - 15 170,0 4,748 170,0 170,0 170,0
Lab - 16 171,1 3,648 171,1 171,1 171,1
Lab - 17 176,1 1,352 176,1 176,1 176,1
Lab - 18 152,8 21,948 153,7 152,8 152,8
Lab - 19 190,0 15,252 190,0 190,0 190,0
Lab - 20 175,0 0,252 175,0 175,0 175,0
Lab - 21 158,0 16,748 158,0 158,0 158,0
Lab - 22 174,7 0,022 174,7 174,7 174,7
Lab - 23 178,7 3,952 178,7 178,7 178,7
new x* 1747 172,1 171,8 171,8
MAD 9,450

new s* 14,0 13,4 13,3 13,3
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Trung tdm Quan trac modi truong mién Bac, Tong cuc Moi truong

AI%CO:T;%T A Xi |Xi - med(xi)| 1st iter. 2nd iter.
X* -8 121,2 127,8
X*+ & 185,8 185,6
Lab - 01 165,0 11,5 165,0 165,0
Lab - 02 175,3 21,8 175,3 175,3
Lab - 03 173,0 19,5 173,0 173,0
Lab - 04 133,0 20,5 133,0 133,0
Lab - 05 167,8 14,3 167,8 167,8
Lab - 06 156,5 3,0 156,5 156,5
Lab - 07 174,0 20,5 174,0 174,0
Lab - 08 150,0 3,5 150,0 150,0
Lab - 09 144,0 9,5 1440 1440
Lab - 10 141,0 12,5 141,0 141,0
Lab - 11 153,5 0,0 153,5 153,5
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Trung tdm Quan trac modi truong mién Bac, Tong cuc Moi truong

Lab - 12 168,0 14,5 168,0 168,0
Lab - 14 139,0 14,5 139,0 139,0
Lab - 15 187,6 34,1 185,8 185,6
Lab - 17 172,8 19,3 172,8 172,8
Lab - 18 151,2 2,3 151,2 151,2
Lab - 19 185,0 315 185,0 185,0
Lab - 20 142,0 11,5 142,0 142,0
Lab - 21 139,0 14,5 139,0 139,0
Lab - 22 138,3 15,2 138,3 138,3
Lab - 23 136,5 17,0 136,5 136,5
new x* 153,5 156,7 156,7
MAD 14,50

new s* 21,5 19,3 19,3
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Trung tam Quan trac moi truong mién Bac, Tong cuc Moi truong

Phu luc 3. Chirng nhén két qua

Certified Reference Material

= Certificate of Analysis -

Product: Metals in Soil
Catalog Number: 540
Lot No. D109-540 Product use instructions are included as parf of
Certificate Issue Date: March 24, 2020 sapafraﬂ?m Eﬂﬁ?ﬁ”ﬁ'ﬁ?ﬁgﬁha
Expiration Date: October 03, 2023 T e L et o cowog
Revision Number: Original
CERTIFICATION
Reference QC Performance PT Performance

Parameter Certified Value! Value? Uncertainty? Acceptance Limits? Acceptance Limits*

mglkg mg/kg o mg/kg mglkg
Aluminum 10100 8130 254 3920 - 12300 4060 - 12200
Antimany 259 134 5.03 4.56 - 264 259-335
Arsenic 171 156 3.38 129 - 183 109 - 203
Barium 253 239 4.81 197 - 280 179 - 298
Beryllium 179 169 6.59 141-198 127 - 212
Boron 114 B7.5 10.3 62.5-113 525-125
Cadmium 149 137 5.43 113 -160 103-171
Calcium 5180 4760 3.48 3890 - 5640 3460 - 6070
Chromium 163 154 3.79 126 - 181 108 - 200
Cobalt 127 121 5.07 101-141 90.8-151
Copper 57.0 549 413 46.1-63.6 411-686
Iron 15000 14100 6.27 B470 - 19700 4920 - 23200
Lead 133 130 3.00 107 - 152 93.3-167
Magnesium 2570 2320 3.32 1760 - 2880 1440 - 3200
Manganese 277 269 2.67 221-317 199 - 340
Mercury 2186 205 7.72 14.7-26.3 123-286
Molybdenum 108 954 261 76.4-114 66.9-124
Nickel 58.7 53.9 4.97 445-63.3 37.T7-70.0
Potassium 2420 2020 3.08 1410 - 2630 1180 - 2850
Selenium 181 167 5.63 132-201 113-221
Silver 355 3386 5.20 26.8-40.3 23.0-441
Sodium 161 133 278 95.1-171 46.5- 220
Strontium 89.7 B7.9 4.59 71.7-104 62.8-113
Thallium 121 112 5.19 90.3-133 76.1 - 147
Tin B35 740 542 57.6-804 39.7-108
Titanium 474 333 77 48.6-617 46.3 - 620
Uranium 519 519 3.36 396-643 359-68.0
Vanadium 68.1 626 6.00 494-758 37.0-883
Zine 165 158 2.34 128 - 188 111- 205
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Trung tam Quan trac moi truong mién Bac, Tong cuc Moi truong

Certified Reference Material

» Certificate of Analysis *

ANALYTICAL VERIFICATION

Certified
Parameter Value! Proficiency Testing Study NIST Traceability
Mean Recovery* n  SRMNumber®  Recovery

mglkg mglkg % %
Aluminum 10100 8130 B80.5 196 - -
Antimany 259 134 518 27 - -
Arsenic 1M 156 913 243 - -
Barium 253 239 943 230 - -
Beryllium 179 169 946 223 - -
Baron 114 8r.5 76.7 150 - -
Cadmium 149 137 9.8 249 - -
Calcium 5190 4760 9.8 184 - -
Chromium 163 154 944 245 - -
Cobalt 127 121 95.3 Ly - -
Copper 57.0 54.9 96.2 243 - -
Iron 15000 14100 9349 199 - -
Lead 133 130 97.7 251 - -
Magnesium 2570 2320 90.1 182 - .
Manganese 277 269 97.2 220 - -
Mercury 216 20.5 947 172 - -
Malybdenum 108 954 88.3 218 - -
Nickel 58.7 539 91.8 242 - -
Potassium 2420 2020 B35 187 - -
Selenium 181 167 922 235 - -
Silver 355 336 94.5 222 - -
Sadium 161 133 82.7 177 - -
Strontium 8a.7 g7.9 98.0 151 - -
Thallium 121 12 922 219 - -
Tin B35 74.0 BB.6 170 - -
Titanium 474 333 70.3 157 - -
Uranium 519 5.9 100 60 - -
Vanadium 68.1 62.6 9.9 213 - -
Zinc 165 158 95.8 238 - -
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Trung tdm Quan trac moéi trudong mién Bac, Tong cuc Méi truong

Certified Reference Material

» Certificate of Analysis

1. The Certified Values are the aclual gravimetrichvolumelné "made-lo” concentrations confirmed by ERA analytical verification. The certified values are
manitored and purchasers will be notified of any significant changes resulting in recertification or withdrawal of this cerlified refarence material during the
paricd of validity of this cerificate.

2. Tha Uncartainty reprasants an axpanded uncarainty and approximates a 95% confidenca intarval. Tha uncertainty is basad on tha characterization,
hamogeneity and stabllity characteristics of the product, multiplied by a coverage faclor (k=2). The uncertainty applies to the product as supplied and does
not take inta account any required o optional dilutian andlar preparatians the Laboratory may perform while using this product. The farmula used to calculate
the expanded uncertainly is:

Uexpanded = k * SORT({Uchar?) + (Uhomagen?) + (ULTS?) + (USTS?) + (URSSY)

Whara:

Uexpanded = Expanded uncertainty.

k = Coverage faclor.

Uchar = Combined standard uncertainty of the manufacturing andior analytical verification assessment.

Uhomogen = Standard uncerlainty of the homoganeily assessment.

LILTS = Slandard uncertainly associated with long-term stability.

UUSTS = Standard uncertainty associated with short-tem (transport) stability.

URSS = Standard uncertainty associated with repeated sampling of the product (where parmitied by praduct use instructions).

3. The QC Performance Acceptance Limits (QGC PALs™) are based on aclual historical data collected in ERA's Proficiency Testing program. The QC
PALs™ reflact any inharent biases in the methods used lo establish the limits and closaly approximate a 95% confidence interval of the performance that
experienced laboratories should achieve using accepled environmental methods. Use the QC PALs™ to realistically evaluate your performance against your

peers.
4. The PT Performance Acceptance Limits (PT PALs ™) are calculated using the regression equations and fixed acceptance criteria specified in the
NELAC proficiency lesting requirements. Usa the FT PALs™ when analyzing this certified referenca material alongside USEFA and NELAC compliant PT

study malerials. Please nole that many PT study acceptance limils are concentration dependent (soma non-linearly) and therefore, the acceptance limits of
this certified reference material and any PT study material may differ relative to their difference in concentrations.

5. The PT Performance Data include the mean value, percant recavery and number of data points reported by laborataries in our Proficiency Testing study
compared to the Cerlified Values. In the event this lol was not used in a proficiency lesting scheme, the data displayed was generaled intemally by ERA.

6. Whera NIST Standard Reference Materals (SRMs) are available, sach analyte has bean analytically traced to the NIST SRM listed. Analytical
Traceability Recovery (%) = [{% recovery ERA certified referance material j(% recovery NIST SRM)[™100

The traceability data shown were compiled by analyzing this ERA cerfified reference material andior it's associated stock solution(s) against the applicable
NIST SRMs,

7. The Reference Values are equal lo the mean recoveries for the paramelers as determinad in an interlabaratory round robin study. The Reference Values
represant the axpected performance for the analyles in this standard. ERA racommends using the Reference Values when assessing or valuating your
results.

B. Metrological Traceability. This certified reference material is metrologically traceable to NIST mass reference materials through an unbroken chain of
COMpArisons.

9. For additional information on this product such as inlended use, storage information, instructions for use, minimum sample size, and safaty information,
pleasa refer o the Product Use Instructions provided.

If you have any questions or need technical assistance, please call ERA technical assistance
at 1-800-372-0122 or send an email to info@eragc.com.

Certifying Officer Quality Officer
Brian Miller Matthew Seebeck

B Ml F L)
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