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TONG QUAN
1. Théng tin chung vé chwong trinh

Chuong trinh thir nghiém thanh thao NCEM-PT-98 linh vuc phéan tich
phong thi nghiém do Ban t6 chtic thir nghiém thanh thao, Trung tdm Quan trac
moi trudng mién Bic, Cuc Mai truong (viét tit 1a Ban PT) td chirc tuan thi ding
yéu cau vé quy trinh va k¥ thuat theo ISO/IEC 17043:2010; Xt 1y va danh gia
két qua theo ISO 13528:2015.

Chuong trinh NCEM-PT-98 duoc t6 chirc thir nghiém cac thong sb Asen,
Cadimi, Chi, Niken, Téng Crom, Sit, Mangan, Déng trén nén mau nudc mat.

2. Bio mat

Ban PT bao gdm tat ca nhiing nhan su dugc phan cong tham gia hoat
dong to chic PT cam két bao mat thong tin clia cic phong thi nghiém tham gia
(PTN). Thong tin cua cac PTN dugc ma héa thanh ma s0; trong sudt qua trinh to
chtrc chuong trinh, ma s PTN s& duoc st dung thay tén goi ciia PTN dé biéu
dién két qua va danh gia két qua tham gia. Chi mot s6 t6i thiéu nhan vién duoc
phan cong tham gia vao viéc to chtrc va danh gia két qua cua chuong trinh méi
duoc biét thong tin va cac thong tin nay dugce bao mat theo quy dinh. Ban PT chi
cong bd ma s6 ciia PTN cho nguoi lién hé (do PTN d6 dang ky, giri Ban PT) va
Phiéu thong bao két qua kém theo Béo cdo két qua chuong trinh PT giri truc tiép
t61 phong thi nghiém tham gia.

Thong tin ctia phong thi nghi¢m tham gia chi dugc cong khai vdi bén tha
ba c6 lién quan trong truong hop duoc sy déng ¥ bang van ban cta phong thi
nghiém d6 hodc theo yéu ciu ctia co quan c6 tham quyén; Ban PT s& giri kém
thong béo bang van ban dén PTN trong trudng hop cong khai théng tin (néu co).
3. Thong tin lién hé
Ban t6 chirc thir nghiém thanh thao, Trung tim Quan tric méi truomg mién Bic
Pia chi: s6 79, dwong Van Tién Diing, P. Minh Khai, Q. Bdc Tir Liém, TP. Ha Néi
Dién thogi: 024.3872 6845
Ngueoi lién hé: Chi Vi Thi Hiéen - Dién thoai: 0977120869
Email: Ipt ncemlab@cem.gov.vn hoac Hienvt388@gmail.com

Chuong trinh thir nghiém thanh thao NCEM-PT-98
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1. Giéi thi¢u chung

Chuong trinh thir nghiém thanh thao NCEM-PT-98 do Ban t6 chuc thir
nghiém thanh thao, Trung tdm Quan tric mdi trudng mién Béac, Cuc Mdi trudng
t chirc tuan tha dang yéu cau vé quy trinh va ki thuat theo ISO/IEC 17043:2010;
Xt 1y va danh gia két qua theo ISO 13528:2015.

Chuong trinh NCEM-PT-98 dugc t6 chtic thir nghiém cac thong s6 Asen,
Cadimi, Chi, Niken, Téng Crom, Sit, Mangan, Déng trén nén mau nudc mat.

Chuong trinh thtr nghiém thanh thao nay da dugc su quan tidm, dang ky
tham gia ctia: 26 phong thi nghiém, cu thé nhu sau:

- Thong ié thir Nén miu SO llr(_)”ng PTN. SO két quéi,du’({'c
nghiém dang ky tham gia | cac PTN bao cao
1 Asen (As) Nudc mat 24 24
2 | Cadimi (Cd) Nudc mat 23 23
3 | Chi (Pb) Nudc mit 24 24
4 | Niken (Ni) Nudc mat 24 23
5 | Tong Crom (Cr) | Nudc mit 24 24
6 | Sat (Fe) Nudc mat 25 25
7 | Mangan (Mn) Nudc mat 25 25
8 | Dong (Cu) Nudc mit 25 25

Mau thir nghiém ctia chuong trinh NCEM-PT-98 duoc chuan bi va phan
phéi t6i cac phong thi nghiém tham gia theo dudng chuyén phat nhanh. Mdi
phong thi nghiém tham gia nhan dugc 01 mau nudc dung trong 6ng thuy tinh
dung tich 30 mL dugc ky hi¢u 1a M98. Cac mau duoc chuén bi bé‘mg viéc thém
mot luong chat phan tich cta cac thong sd thir nghiém trén nén mau nudc mit.

Gia tri 4n dinh cua chuong trinh (x*) dugc xac dinh d6i véi timg chi tiéu
phan tich va trong su lién két véi do 1éch chuan cia chuong trinh (s*) duoc sir
dung dé tinh toan gia tri z-score cho mdi két qua.

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 1
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Bang 1: Thong ké két qua ciia cac PTN tham gia

Két qua thir nghiém (mg/L)
Ma PTN
As Cd Pb Ni Cr Fe Mn Cu
Lab 01 0,148 - 0,245 - - 4,09 - 0,725
Lab 02 0,122 0,279 0,224 0,255 0,631 3,949 1,557 0,784
Lab 05 0,10 0,27 0,205 0,235 0,58 3,98 1,48 0,73
Lab 06 0,124 0,291 0,218 0,22 0,59 3,94 1,47 0,76
Lab 07 0,12 - - + - 3,8 1,5 0,75
Lab 08 0,118 0,257 0,182 0,228 0,588 4,08 1,478 0,720
Lab 11 0,113 0,258 0,195 0,257 0,586 3,982 1,511 0,731
Lab 12 0,120 0,275 0,201 0,252 0,607 4,066 1,510 0,752
Lab 16 0,110 0,252 0,211 0,242 0,552 3,665 1,418 0,770
Lab 18 0,120 0,270 0,208 0,248 0,598 4,09 1,55 0,742
Lab 20 0,129 0,277 0,199 0,261 0,594 4,02 1,508 0,751
Lab 21 - - - - 0,57 - 1,48 0,74
Lab 22 0,117 0,257 0,196 0,237 0,553 3,96 1,55 0,761
Chuong trinh thtr nghiém thanh thao NCEM-PT-98 Trang 2
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Két qua thir nghiém (mg/L)
Ma PTN

As Cd Pb Ni Cr Fe Mn Cu
Lab 23 0,118 0,3079 0,2183 0,2658 0,6518 4,00 1,541 0,757
Lab 24 0,114 0,256 0,196 0,256 0,58 3,88 1,51 0,740
Lab 25 0,12 0,28 0,2 0,23 0,6 3,9 1,5 -
Lab 26 - 0,267 0,203 0,256 0,563 3,96 1,49 0,755
Lab 27 0,107 0,271 0,184 0,238 0,563 3,76 1,37 0,682
Lab 29 0,126 0,270 0,196 0,244 0,603 3,99 1,52 0,745
Lab 31 0,110 0,262 0,192 0,239 0,596 3,95 1,50 0,71
Lab 32 0,106 0,256 0,189 0,232 0,635 4,03 1,46 0,698
Lab 33 0,122 0,261 0,197 0,220 0,595 4,114 1,532 0,774
Lab 34 0,11 0,26 0,19 0,25 0,57 3,82 1,46 0,75
Lab 35 0,115 0,26 0,198 0,26 0,598 3,94 1,49 0,732
Lab 37 0,122 0,294 0,1979 0,24 0,636 4,17 1,51 0,78
Lab 38 0,120 0,275 0,192 0,231 0,524 3,875 1,480 0,733

(Ghi chii: “-”: Khéng dang ky tham gia; “+”: Khéng bdo cdo két qud)
Chuong trinh thtr nghiém thanh thao NCEM-PT-98 Trang 3
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Bang 2: Gi4 tri an dinh va d6 1éch chuin cta chuong trinh

s e K Do khong A 1A
MAu thir Théng sb Don vi Gia .tr; an dam bao bo I%Ch
n N th : dinh hud chuan
nghiém phan tich tin o chuan -
Ux
MO8 Asen (As) mg/L 0,117 0,002 0,007
MO8 Cadimi (Cd) mg/L 0,268 0,004 0,012
MO8 Chi (Pb) mg/L 0,199 0,002 0,010
MO8 Niken (N1) mg/L 0,243 0,004 0,015
M98 Téng Crom (Cr) mg/L 0,590 0,005 0,030
MO8 Sit (Fe) mg/L 3,966 0,026 0,114
M98 Mangan (Mn) mg/L 1,499 0,007 0,035
MO8 Déng (Cu) mg/L 0,744 0,005 0,024

(x*: gid tri an dinh cia chwong trinh; s*: do léch chucfn)

Céc két qua cta chuong trinh thir nghiém thanh thao NCEM-PT-98 duoc
tom tat dudi day:

MAu thir

Thong so

Don vi

S6 két qua

Tong so

nghiém phén tich tinh cé |z <2 két qua %lrl<2
M98 Asen (As) mg/L 22 24 91,7
MO8 Cadimi (Cd) mg/L 21 23 91,3
MO8 Chi (Pb) mg/L 22 24 91,7
MO8 Niken (Ni) mg/L 23 23 100,0
MO8 Tong Crom (Cr) mg/L 22 24 91,7
M98 | Sat (Fe) mg/L 24 25 96,0
M98 Mangan (Mn) mg/L 23 25 92,0
M98 | Pong (Cu) mg/L 24 25 96,0

Céc két qua dugc danh gia 1a sai s6 tho s& khong dua vao bo so lidu dé xu
1y thong ké va tinh toan gia tri z-score.

Chuong trinh thir nghiém thanh thao NCEM-PT-98

Trang 4
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2. Muc tiéu

Muc tiéu ctia chuong trinh thir nghiém thanh thao 1a cung cap sy danh gia
doc 1ap tir bén ngoai vé ning luc thir nghiém cua 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 cla cac phép phan tich trong mdi
phong thi nghiém tham gia;

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

- Lam tang do tin cay cua cac dir liéu phan tich trong phong thi nghiém
thong qua viéc danh gia phuong phép va k¥ thuat phan tich phu hop.

Ngoai ra, muyc tiéu cua 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
quan chtng nhan, cong nhan va kiém tra, danh gia; dap tng yéu cau cua cong
tac quan 1y nha nude trong linh vyc quan trac mdi truong.

3. Noi dung thwe hién
3.1. MAu thir nghiém - Chuin bi miu va thir dong nhat

Cac mau thtr nghiém dugc chuan bi dya trén viéc thém céc dung dich chét
chuan ciia cac thong s thir nghiém vao nén mau nudc mit. Mau sau khi chuan
bi dugc bao quan theo cac yéu cau ky thuat cho t6i khi phan phdi mau. Qua trinh
chuan bi mau duoc thuc hién tai phong thi nghiém cia Trung tdm Quan trac moi
truong mién Béic, Cuc Moi truong, cu thé nhu sau:

- Lan chuin bi mau 1: chuin bi miu nén phuc vu cong tac danh gia nén
mau, cac yéu to anh hudng ciia miu thir nghiém.

- Lan chuan bi mAu thtr nghiém 2: nén mau ¢ 1an 1 dugce dung dé chuan bi
mau thir nghiém, danh gia 1a dong nhat va dap ting cac yéu cau ky thuat trudc
khi phan phéi téi cac phong thi nghiém tham gia. Do bén (tinh 6n dinh) cia mau
thir nghiém duoc danh gia song song trong qua trinh t6 chirc chwong trinh thir
nghiém thanh thao.

Chon ngau nhién 10 mAu, phan tich lip ngay khi vira chuan bi mau dé
danh gia 46 dong nhat va chon ngau nhién 2+g mau (g>2), phan tich lip sau 7
ngay ké tir ngay chuan bi mau; sau 15 ngay ké tir ngdy chuan bi mau dé danh gia
do bén.

bo déng nhat va d6 bén dugc danh gid theo Phu luc B cua ISO
13528:2015 (Phwong phdp thong ké sir dung trong thir nghiém thanh thao/ so
sdnh lién phong). Két qua danh gia dugc néu trong Phu luc 02 cia bao cio
nay.

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 5
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3.2. Phéan phéi miu

Mau sau khi duoc bao géi, ghi nhin s& duoc phan phdi téi 26 phong thi
nghiém tham gia qua duong buu dién trong ngay 16/05/2025.

Mdi phong thi nghiém tham gia dugc cung cap t6i da 01 mau kém hudng
dan chi tiét vé& viéc chuin bj mau dé thuc hién thu nghiém. Ban td chire thir
nghiém thanh thao ciing luu ¥ va khong chiu trach nhiém vé bét ky 16i phat sinh
nao do cdc phong thi nghiém tham gia khong tuan theo cac hudng dan giri kem.
Cidc Biéu mau hudng dan chi tiét dugce néu trong Phu luc 04 ctia bdo cdo nay.
3.3. Thir nghiém va bso cao két qua ciia cic PTN tham gia

Mdi phong thi nghiém tham gia duoc cip ngau nhién mot ma sé va duoc
yéu cau thu nghiém cic thong s6: Asen, Cadimi, Chi, Niken, Téng Crom, Sit,
Mangan, Pong trong mau sau khi tuén thi cac huéng din ma Ban t6 chuc da
gi. Tat ca cdc két qua bao cao va thong tin trong bao cdo nay déu duoc dua ra
duéi ma s twong tng d6i véi mdi phong thi nghiém.

Két qua duoc 26/26 phong tham gia giri trudc khi két thuc chuong trinh
ngay 02 thang 06 ndm 2025.

Thong tin vé phuong phap thir nghiém cua cdc phong thi nghiém tham gia
chuong trinh dugc tong hop ¢ Phu luc O1.

3.4. Xir ly, danh gia thong ké

Két qua cuia cac phong thi nghiém tham gia chwong trinh duoc xir 1i theo
tiéu chuan quéc té ISO 13528:2015 va dugc danh gia dya trén gia tr1 z-score.

Céc két qua dugc coi 12 gia tri bat thuong s& bi loai va khong dua vao bo
s6 lidu dé tinh toan thong ké. Két qua tinh todn thong ké duoc néu trong Phu luc
03 cua bao cao nay.

3.4.1. Kiém tra phan phdi chuan

Két qua ctia cac phong thi nghiém tham gia chuong trinh duoc kiém tra phan
phéi chuan trude khi tinh toan thong ké theo kiém dinh Shapiro - Wilk (SW) duoc
néu trong muc 5.1 CEM-SOP.PT.03.

3.4.2. Kiém tra gia tri bat thuong

Két qua ctia cac phong thi nghiém tham gia chuong trinh duoc loai bo gia
tri bat thuong (néu co) trudc khi tinh toan thong ké bang kiém nghiém Grubb
dugc néu trong muc 8.3 tiéu chuan qudc té ISO 5725-2:2019.

3.4.3. Tinh to4n gia tri 4n dinh ciia chwong trinh, x*

Gia tri 4n dinh ctia chuong trinh x* (assigned value) 1a gia tri trung binh
(robust average) cua cdc két qua thir nghiém dugc bao cdo bdi cac phong thi
nghiém tham gia, sau khi loai bo gia tri bat thuong duogc tinh toan dua trén thuat
toan A (Algorithm A) néu trong Phu luc C cua ISO 13528:2015.

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 6



Trung tdm Quan trac moéi trudong mién Bac, Cuc Moi truong

3.4.4. P 1éch chuan ciia chwong trinh, s*

Do 1éch chuan (s*) ctia chuong trinh NCEM-PT-98 dugc Ban to chirc tinh
toan dua trén cac két qua bao cao cta cac PTN tham gia sau khi loai bo gia tri
bat thuong theo thuat toin A (Algorithm A) néu trong Phy luyc C cua ISO
13528:2015.

3.4.5. Tinh toan z-score

Moi phong thi nghiém tham gia chwrong trinh duoc tinh toan gia tri z-score
cho tung thong s6 phan tich.

K¥ thuat théng ké dugc s dung dé tinh todn gia tri z-score theo tiéu
chuan quoc té ISO 13528:2015.

Vi¢c tinh toan z-score theo cong thure sau:
z-score = (X - x*)/s*

Trong do:

- x : két qua phan tich ciia phong thi nghiém tham gia;

- x*: gid tri dn dinh ciia chwong trinh

- s*: dé léch chudn.
3.4.6. Tinh toan d khong dam bao chuin Ux ciia gia tri 4n dinh

Do khong dam bao chuan U, cua gia tri an dinh: Khi gia tri an dinh duoc
rit ra to trung bi’nh on dinh dugc tinh bang thuat toan A, do khong dam bao
chuan cua gia tri an dinh X duogc udc lugng 1a Ux

Ux=1,25 *s*/\p

Trong do:

- s*: B 1éch chudn én dinh

- p: S6 phong thi nghiém
3.5. Panh gia két qua

Két qua ctia cac phong thi nghiém dugc danh gia theo gia trj z-score nhu
sau:

lz| <2 : Két qua dat;

2<|7 <3 :Kétquanam trong ving canh béo;

|z| >3 : Két qua ngoai khoang chap nhan.
4. Két qua
4.1. Két qua phan tich ciia cac phong thi nghiém tham gia

Két qua cua cac phong thi nghiém duoc tong hop, danh gia thong ké va
dua ra trong Bang 1 dén Bang 8, cac do thi bi€u dién z-score dugc dua ra trong
cac hinh tr Hinh 1 dén Hinh 8.

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 7
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Bang 1. Két qua danh gia thong sé Asen

Théng s6 thir nghiém: Asen

Gi4 tri 4n dinh ctia chuong trinh (x*= 0,117 mg/L)
Do 1éch chuan: s* = 0,007 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab 01 0,148 4.4
Lab 02 0,122 0,7
Lab 05 0,10 -2,4
Lab 06 0,124 1,0
Lab 07 0,12 0,4
Lab 08 0,118 0,1
Lab 11 0,113 -0,6
Lab 12 0,120 0,4
Lab 16 0,110 -1,0
Lab 18 0,120 0,4
Lab 20 0,129 1,7
Lab 22 0,117 0,0
Lab 23 0,118 0,1
Lab 24 0,114 -0,4
Lab 25 0,12 0,4
Lab 27 0,107 -1,4
Lab 29 0,126 1,3
Lab 31 0,110 -1,0
Lab 32 0,106 -1,6
Lab 33 0,122 0,7
Lab 34 0,11 -1,0
Lab 35 0,115 -0,3
Lab 37 0,122 0,7

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 8
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Théng s6 thir nghiém: Asen

Gi4 tri an dinh ctia chuong trinh (x*= 0,117 mg/L)
Do 1éch chuan: s* = 0,007 mg/L

Ma s6 PTN Két qua (mg/L) Z-score
Lab 38 0,120 0,4
Ghi chi:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;
- PTN ¢6 két qud ngodi khodng chdp nhén: in ddm;

- Lab 01 co két qua thir nghiém théng sé As = 0,1 48 mg/L la gia tri bdt thwong
theo kiem nghiém Grubb, khong dwoc dwa vao bo so liéu dé xur ly thong ke.

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 9
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Bang 2. Két qua danh gia thong s6 Cadimi

Théng s thir nghiém: Cadimi

Gi4 tri an dinh ctia chuong trinh (x*= 0,268 mg/L)
Do 1éch chuan: s* = 0,012 mg/L

Ma s6 PTN Két qua (mg/L) Z-score
Lab 02 0,279 0,9
Lab 05 0,27 0,2
Lab 06 0,291 1,9
Lab 08 0,257 -0,9
Lab 11 0,258 -0,8
Lab 12 0,275 0,6
Lab 16 0,252 -1,3
Lab 18 0,270 0,2
Lab 20 0,277 0,8
Lab 22 0,257 -0,9
Lab 23 0,3079 3,3
Lab 24 0,256 -1,0
Lab 25 0,28 1,0
Lab 26 0,267 -0,1
Lab 27 0,271 0,3
Lab 29 0,270 0,2
Lab 31 0,262 -0,5
Lab 32 0,256 -1,0
Lab 33 0,261 -0,6
Lab 34 0,26 -0,7
Lab 35 0,26 -0,7
Lab 37 0,294 2,2
Lab 38 0,275 0,6

Ghi chu:

- PTN ¢6 két qua nam trong ving canh bdo: in nghiéng;
- PTN ¢6 két quad ngoadi khodng chdp nhén: in ddm.
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Bang 3. Két qua danh gia thong s6 Chi

Théng s thir nghiém: Chi

Gi4 tri an dinh ctia chuong trinh (x*= 0,199 mg/L)
Do 1éch chuan: s* = 0,010 mg/L

M3 s6 PTN Két qua (mg/L) zZ-score
Lab 01 0,245 4,6
Lab 02 0,224 2,5
Lab 05 0,205 0,6
Lab 06 0,218 1,9
Lab 08 0,182 -1,7
Lab 11 0,195 -0,4
Lab 12 0,201 0,2
Lab 16 0,211 1,2
Lab 18 0,208 0,9
Lab 20 0,199 0,0
Lab 22 0,196 -0,3
Lab 23 0,2183 1,9
Lab 24 0,196 -0,3
Lab 25 0,2 0,1
Lab 26 0,203 0,4
Lab 27 0,184 -1,5
Lab 29 0,196 -0,3
Lab 31 0,192 -0,7
Lab 32 0,189 -1,0
Lab 33 0,197 -0,2
Lab 34 0,19 -0,9
Lab 35 0,198 -0,1
Lab 37 0,1979 -0,1
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Théng so6 thir nghiém: Chi

Gi4 tri 4n dinh ctia chuong trinh (x*= 0,199 mg/L)
Do 1éch chuan: s* = 0,010 mg/L

Ma s6 PTN Két qua (mg/L) Z-score
Lab 38 0,192 -0,7
Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;
- PTN ¢6 két qud ngodi khodng chdp nhén: in ddm;

- Lab 01 c6 két qua thir nghiém thng s6 Pb = 0,245 mg/L la gid tri bat thuong
theo kiem nghiém Grubb, khong dwoc dwa vao b so lieu de xur Iy thong ké.
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Bang 4. Két qua danh gia thong s6 Niken

Théng s6 thir nghiém: Niken

Gia tri 4n dinh ciia chuong trinh (x*= 0,243 mg/L)

Do 1éch chuan: s* = 0,015 mg/L

Mai s6 PTN

Két qua (mg/L) Z-score
Lab 02 0,255 0,8
Lab 05 0,235 -0,5
Lab 06 0,22 -1,5
Lab 08 0,228 -1,0
Lab 11 0,257 0,9
Lab 12 0,252 0,6
Lab 16 0,242 -0,1
Lab 18 0,248 0,3
Lab 20 0,261 1,2
Lab 22 0,237 -0,4
Lab 23 0,2658 1,5
Lab 24 0,256 0,9
Lab 25 0,23 -0,9
Lab 26 0,256 0,9
Lab 27 0,238 -0,3
Lab 29 0,244 0,1
Lab 31 0,239 -0,3
Lab 32 0,232 -0,7
Lab 33 0,220 -1,5
Lab 34 0,25 0,5
Lab 35 0,26 1,1
Lab 37 0,24 -0,2
Lab 38 0,231 -0,8
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Bang 5. Két qua danh gia thong sé6 Tong Crom

Théng s6 thir nghiém: Tong Crom

Gia trj 4n dinh ctia chuong trinh (x*= 0,590 mg/L)
Do 1éch chuan: s* = 0,030 mg/L

Ma s6 PTN Két qua (mg/L) Z-score
Lab 02 0,631 1,4
Lab 05 0,58 -0,3
Lab 06 0,59 0,0
Lab 08 0,588 -0,1
Lab 11 0,586 -0,1
Lab 12 0,607 0,6
Lab 16 0,552 -1,3
Lab 18 0,598 0,3
Lab 20 0,594 0,1
Lab 21 0,57 -0,7
Lab 22 0,553 -1,2
Lab 23 0,6518 2,1
Lab 24 0,58 -0,3
Lab 25 0,6 0,3
Lab 26 0,563 -0,9
Lab 27 0,563 -0,9
Lab 29 0,603 0,4
Lab 31 0,596 0,2
Lab 32 0,635 1,5
Lab 33 0,595 0,2
Lab 34 0,57 -0,7
Lab 35 0,598 0,3
Lab 37 0,636 1,5
Lab 38 0,524 -2,2

Ghi chii: - PTN c6 két qud nam trong viing canh bdo: in nghiéng.
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Bang 6. Két qua danh gia thong sé Sat

Thong s6 thir nghiém: Sat

Gi4 tri 4n dinh ctia chuong trinh (x*= 3,966 mg/L)

Do 1éch chuan: s* = 0,114 mg/L

Mai s6 PTN

Két qua (mg/L) Z-score
Lab 01 4,09 1,1
Lab 02 3,949 -0,1
Lab 05 3,98 0,1
Lab 06 3,94 -0,2
Lab 07 3,8 -1,5
Lab 08 4,08 1,0
Lab 11 3,982 0,1
Lab 12 4,066 0,9
Lab 16 3,665 -2,6
Lab 18 4,09 1,1
Lab 20 4,02 0,5
Lab 22 3,96 -0,1
Lab 23 4,00 0,3
Lab 24 3,88 -0,8
Lab 25 3,9 -0,6
Lab 26 3,96 -0,1
Lab 27 3,76 -1,8
Lab 29 3,99 0,2
Lab 31 3,95 -0,1
Lab 32 4,03 0,6
Lab 33 4,114 1,3
Lab 34 3,82 -1,3
Lab 35 3,94 -0,2
Lab 37 4,17 1,8
Lab 38 3,875 -0,8
Ghi chii: - PTN c6 két qud nam trong viing canh bdo: in nghiéng.
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Bang 7. Két qua danh gia thong s6 Mangan

Théng s6 thir nghiém: Mangan

Gi4 tri an dinh ciia chuong trinh (x*= 1,499 mg/L)

Do 1éch chuan: s* = 0,035 mg/L

Mai s6 PTN Két qua (mg/L) zZ-score
Lab 02 1,557 1,7
Lab 05 1,48 -0,5
Lab 06 1,47 -0,8
Lab 07 1,5 0,0
Lab 08 1,478 -0,6
Lab 11 1,511 0,3
Lab 12 1,510 0,3
Lab 16 1,418 -2,3
Lab 18 1,55 1,5
Lab 20 1,508 0,3
Lab 21 1,48 -0,5
Lab 22 1,55 1,5
Lab 23 1,541 1,2
Lab 24 1,51 0,3
Lab 25 1,5 0,0
Lab 26 1,49 -0,3
Lab 27 1,37 -3,7
Lab 29 1,52 0,6
Lab 31 1,50 0,0
Lab 32 1,46 -1,1
Lab 33 1,532 0,9
Lab 34 1,46 -1,1
Lab 35 1,49 -0,3
Lab 37 1,51 0,3
Lab 38 1,480 -0,5

Ghi chii: - PTN c6 két qud nam trong viing canh bdo: in nghiéng;

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in dam.
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Bang 8. Két qua danh gia thong s6 Pong

Théng s thir nghiém: Pong

Gi4 tri 4n dinh cua chuong trinh (x*= 0,744 mg/L)
Do 1éch chuan: s* = 0,024 mg/L

Mai s6 PTN

Két qua (mg/L) z-score
Lab 01 0,725 -0,8
Lab 02 0,784 1,7
Lab 05 0,73 -0,6
Lab 06 0,76 0,7
Lab 07 0,75 0,3
Lab 08 0,720 -1,0
Lab 11 0,731 -0,5
Lab 12 0,752 0,3
Lab 16 0,770 1,1
Lab 18 0,742 -0,1
Lab 20 0,751 0,3
Lab 21 0,74 -0,2
Lab 22 0,761 0,7
Lab 23 0,757 0,5
Lab 24 0,740 -0,2
Lab 26 0,755 0,5
Lab 27 0,682 -2,6
Lab 29 0,745 0,0
Lab 31 0,71 -1,4
Lab 32 0,698 -1,9
Lab 33 0,774 1,3
Lab 34 0,75 0,3
Lab 35 0,732 -0,5
Lab 37 0,78 1,5
Lab 38 0,733 -0,5
Ghi chii: - PTN c6 két qud nam trong viing canh bdo: in nghiéng.
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Cadimi: Bidu d6 z-score
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Hinh 2. Biéu do z-score ctia thong so Cadimi
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4.2. Nhan xét va két luan

Tir két qua néu trong Bang 1 dén Bang 8 va Hinh 1 dén Hinh 8 cho thiy:
ty 16 cac PTN c6 két qua thir nghiém 8 thong sé Asen, Cadimi, Chi, Niken, Téng
Crom, Sit, Mangan, Pong trén nén mau nudc mit dat theo tiéu chi danh gia cia
chuong trinh NCEM-PT-98 1a twong dbi cao trén 91,3% sb két qua dat, cy thé
nhu sau:

- Thong sb Asen: 22/24 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1 91,7%);

- Thong s6 Cadimi: 21/23 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1€ 91,3%);

- Thong s6 Chi: 22/24 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1€ 91,7%);

- Thong s6 Niken: 23/23 PTN c6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém ty 1& 100,0%);

- Thong s6 Téng Crom: 22/24 PTN c6 két qua dat theo tiéu chi danh gia
cua chuong trinh (chiém ty 1€ 91,7%);

- Thong s6 Sat: 24/25 PTN co6 két qua dat theo tiéu chi danh gid cua
chuong trinh (chiém ty 18 96,0%);

- Thong s6 Mangan: 23/25 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1€ 92,0%);

- Thong s6 Pong: 24/25 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 18 96,0%);

Két qua thr nghiém cac thong s6 Asen, Cadimi, Chi, Niken, Téng Crom,
Sét, Mangan, Déng trén nén mau nudc mit cia cic PTN tham gia ¢ do chum
kha tot. Nhin chung, két qua thir nghiém cho thay xu hudng vé chat lugng ¢ céc
PTN ngay cang duoc nang 1én, dap tng muc tiéu chat luong trong phan tich méi
truong. Toan bd cac don vi tham gia déu ap dung cac phuong phap thir nghiém
tiéu chuan quéc gia, tiu chuidn qudc té phu hop quy dinh tai Théng tu
10/2021/TT-BTNMT. Tuy nhién, con mdt s6 diém can luu ¥ nhu sau:

- Con kha nhiéu PTN st dung phuong phap phan tich da 18i thoi: Lab 06,
16, 23, 24, 25, 35 st dung phuong phap tiéu chuan SMEWW phién ban nim
2017. Cac PTN ndy can sém cap nhat ap dung cic phuong phép tiéu chuan
phién ban hién hanh ndm 2023.

- Mot vai PTN co két qua thir nghiém nam ngoai khoang chap nhan theo
tiéu chi danh gi4 ciia chuwong trinh dua ra véi hé s6 z-score kha 16n; cu thé nhu
Lab 01 c6 két qua thir nghiém thong sé Asen c6 hé sé z-score = 4,4 va thong s6
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Chi ¢ hé sb z-score = 4,6; Lab 23 ¢6 két qua thir nghiém thong sé Cadimi c6 hé
s6 z-score = 3,3; Lab 27 c6 két qua thir nghiém thong s Mangan c6 hé sb z-
score =-3.7...

Cdc PTN nay can xem xét tim hiéu nguyén nhan va c6 bién phap cai tién,
khic phuc phu hop nhu: xem xét tong thé cac diéu kién trang thiét bi, diéu kién
moi trudng, quy trinh va tay nghé can bd phan tich, danh gia kha ning gay sai sb
hé thong (vi du nhu Lab 01 c6 02 thong sd Asen, Chi déu c6 két qua z-score sai
léch duong kh4 16n)... ciing nhu xem xét cdp nhat phuong phap tiéu chuan méi
da dugc thay thé va ban hanh tuan tha theo quy dinh tai Thong tu 10/2021/TT-
BTNMT va cac quy chuin k¥ thuat qubc gia hién hanh vé moéi trudong. Ngoai
ra, PTN can ting cudng cac bién phap QA/QC, dic biét 1a viéc sit dung cac mau
QC nham cai thién chat luong két qua thir nghiém néi riéng va QA/QC trong
PTN néi chung.

5. Tai liéu tham khao

[1] TCVN ISO/IEC 17025:2017 Yéu cau chung vé nang luc ctia cac phong thir
nghiém va hiéu chuan.

[2] TCVN ISO/IEC 17043:2011 Panh gia sy pht hop — Yéu cau chung ddi voi
thir nghiém thanh thao.

[3] General requirements for the competence of testing and calibration
laboratories: ISO/IEC 17025:2017.

[4] Statistical methods for use in proficiency testing by interlaboratory
comparisons: ISO 13528:2015.

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

[6] General requirements for proficiency testing: ISO/IEC 17043:2010.

[7] Use of Proficiency Testing as a Tool for Accreditation in Testing: ILLAC-
G22:2004.

[8] Accuracy (trueness and precision) of measurement methods and results —
Part 2: Basic method for the determination of repeatability and reproducibility of
a standard measurement method: ISO 5725-2:2019.

[9] CEM-P.PT.04: Thi: tuc kiém soét ho so.

[10] CEM-P.PT.15: Thu tuc thiét ké chuong trinh TNTT/SSLP.

[11] CEM-SOP.PT.01: Quy trinh td chuc thu nghiém thanh thao/so sanh lién
phong thi nghiém.

[12] CEM-SOP.PT.02: Quy trinh x4y dyung va trién khai cac chuong trinh thir
nghiém thanh thao/so sanh lién phong thi nghiém.

[13] CEM-SOP.PT.03: Quy trinh xir 1y théng ké trong thir nghiém thanh
thao/so sanh lién phong.
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Phu luc 01. Tong hop thong tin vé phwong phap thir nghiém cia cic PTN
tham gia chuong trinh

STT | Théng sb Phwong phap phan tich Ma PTN

US EPA Method 200.8 Lab: 02, 12
TCVN 6626:2000 Lab: 05, 16, 29
SMEWW 3113B:2017 Lab: 06
SMEWW 3114B:2023 Lab: 07, 22, 34, 38
SMEWW 3114C:2023 Lab: 37

1 As SMEWW 3125B:2023 Lab: 08, 18, 27
US EPA Method 6020B Lab: 11
SMEWW 3113B:2023 Lab: 01, 20, 25, 31
SMEWW 3114B:2017 Lab: 23, 24, 35
TCVN 6665:2011 Lab: 32
SMEWW 3120B:2023 Lab: 33
US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
SMEWW 3113B:2017 Lab: 06, 23, 24
SMEWW 3125B:2023 Lab: 08, 18, 27
US EPA Method 6020B Lab: 11

2 Cadimi SMEWW 3111B:2017 Lab: 16
SMEWW 3120B:2023 Lab: 20, 33
SMEWW 3113B:2023 Lab: 22, 25, 26, 29, 31, 37
TCVN 6665:2011 Lab: 32
TCVN 6197:2008 Lab: 35
SMEWW 3111C:2023 Lab: 38
SMEWW3113B:2023 Lab: 01, 22, 25, 26, 29, 31, 37
US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
SMEWW 3113B:2017 Lab: 06, 16, 23, 24

. SMEWW 3125B:2023 Lab: 08, 18, 27

: e US EPA Method 6020B Lab: 11
SMEWW 3120B:2023 Lab: 20, 33
TCVN 6665:2011 Lab: 32
TCVN 6193:1996 Lab: 35
SMEWW 3111C:2023 Lab: 38
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STT | Théng sb Phwong phap phéan tich Ma PTN

US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
SMEWW 3111B:2017 Lab: 06, 16, 35
SMEWW 3125B:2023 Lab: 08, 18, 27
US EPA Method 6020B Lab: 11

A Niken SMEWW 3120B:2023 Lab: 20, 33
SMEWW 3113B:2017 Lab: 23,24
TCVN 6193:1996 Lab: 25
SMEWW 3113B:2023 Lab: 22, 26
SMEWW 3111B:2023 Lab: 29, 31, 37
TCVN 6665:2011 Lab: 32
SMEWW 3111C:2023 Lab: 38
US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
SMEWW 3113B:2017 Lab: 06, 23, 24
SMEWW 3125B:2023 Lab: 08, 27
US EPA Method 6020B Lab: 11

s Téng Crom SMEWW 3111B:2017 Lab: 16
TCVN 6222:2008 Lab: 18, 35
SMEWW 3120B:2023 Lab: 20, 33
SMEWW 3113B:2023 Lab: 21, 22, 26, 29, 31, 37
SMEWW 3113.Cr.B:2023 Lab: 25
TCVN 6665:2011 Lab: 32
SMEWW 3111B:2023 Lab: 38
TCVN 6177:1996 Lab: 01, 07, 12, 18, 22, 23, 25, 26, 27,

32,35
US EPA Method 200.8 Lab: 02
) US EPA Method 200.7 Lab: 05, 34

6 St SMEWW 3111B:2017 Lab: 06, 16, 24
SMEWW 3111B:2023 Lab: 08, 20, 29, 31, 37, 38
US EPA Method 6020B Lab: 11
SMEWW 3120B:2023 Lab: 33

. Mangan US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
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STT | Théng sb Phwong phap phéan tich Ma PTN
SMEWW 3111B:2017 Lab: 06, 16, 23, 24, 35
SMEWW 3111B:2023 Lab: 07, 20, 21, 22, 25, 29, 31, 37, 38
SMEWW 3125B:2023 Lab: 08, 27
US EPA Method 6020B Lab: 11
TCVN 6002:1995 Lab: 18, 26
TCVN 6665:2011 Lab: 32
SMEWW 3120B:2023 Lab: 33
TCVN 6193:1996 Lab: 01, 18
US EPA Method 200.8 Lab: 02, 12
US EPA Method 200.7 Lab: 05, 34
SMEWW 3111B:2017 Lab: 06, 16, 24, 35
N SMEWW 3111B:2023 Lab: 07, 21, 22, 26, 29, 31, 37, 38
s Dong SMEWW 3125B:2023 Lab: 08, 27
US EPA Method 6020B Lab: 11
SMEWW 3120B:2023 Lab: 20, 33
TCVN 6665:2011 Lab: 32
SMEWW 3113B:2017 Lab: 23

Ghi chii: (*) Théng tin vé phiong phdp do cic PTN tham gia cung cdp.
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Phu luc 02. Két qua danh gia d§ dong nhat va do bén
* Két qua danh gia do dong nhat

Homogeneity check Théng s6: Asen
(ISO 13528:2015) (M98)
Sample t Value#l, Value#Z, %, 4 i- 'I-|-:- Homogeneity
Xt,1 Xt,2 check
1 0,123 0,122 0,123 0,000 0,000 according to
2 0,122 0,122 0,122 0,000 0,000 ISO 13528,
3 0,123 0,123 0.123 0,000 | 0000 A B-2andB.3
© 2017 Dr.
4 0,123 0,123 0,123 0,000 0,000 .
Michael
5 0,122 0,125 0,124 0,000 0,000 Koch, Univ.
6 0,122 0,125 0,123 0,000 0,000 Stuttgart
7 0,123 0,123 0,123 0,000 0,000
8 0,123 0,124 0,124 0,000 0,000
9 0,124 0,123 0,124 0,000 0,000
10 0,122 0,122 0,122 0,000 0,000
Harepanly ek
rew
w -
- ]
TIiI® [ |
Yo
j Licd T T | ] -.‘ﬂl . !
E Fiw . . + ' . -
T . +
= —
rim -
i
y . Y . "
HLLM "1
Number of samples 10
Number of replicates 2
General average * 0,123
. Standard dev. of sample
Variance of sample 0,000 Verages 0.001
verages g
W1t'h1n-sample 0,000 Within-sample standard 0,001
variance dev. sw
Bet‘ween—sample 0,000 Between-sample standard 0,000
variance # dev. ss
Expected standard deviation for proficiency assessment Opt 0,012
check 0,004
value
Homogeneity ‘ OK
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Homogeneity check Thong s6: Cadimi
(ISO 13528:2015) (M98)
Sample t value#1, | value#2, 2, 2 a3 Homogeneity
Xt,1 Xt,2 check
1 0,283 0,280 0,281 0,000 0,000 according to
2 0,281 0,283 0,282 0,000 0,000 ISO 13528,
3 0,282 0,277 0,280 0,000 0,000 | B.2andB.3
4 0279 | 0278 | 0278 | 0000 | 0000 | ©2017Dr
Michael
5 0,278 0,279 0,279 0,000 0,000 Koch, Univ.
6 0,277 0,275 0,276 0,000 0,000 Stuttgart
7 0,274 0,275 0,274 0,000 0,000
8 0,282 0,276 0,279 0,000 0,000
9 0,278 0,279 0,279 0,000 0,000
10 0,281 0,278 0,280 0,000 0,000
Homogenelty check
754
[
0282 v '
+
+
07—
E u . -
E 2 : L3 i #nE v
E - + Waieds v
g ¢ —
a 077 .
'g 0 g
0204
+
0777 .
i b 0 1 2
NCEM-FT-58
Number of samples 10
Number of replicates 2
General average = 0,279
Variance of sample 0.000 Standard dev. of sample 0.002
verages . averages )
Wlt'hm—sample 0,000 Within-sample standard 0,002
variance dev. sw
Bet‘ween—sample 0.000 Between-sample standard 0,002
variance # dev. s
Expected standard deviation for proficiency assessment Opt 0,028
check 0,008
value

Homogeneity

| OK
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Homogeneity check Théng s6: Chi
(ISO 13528:2015) (M98)
Sample t value#tl, | valuei2, ; ¥y w, Homogeneity
Xt,1 Xt,2 check
1 0,199 0,200 0,200 0,000 0,000 according to
2 0,200 0,197 0,198 0,000 0,000 ISO 13528,
3 0,198 0,198 0,198 0,000 | 0,000 1?@-22311“71 3-3
4 0,197 0,198 0,197 0,000 0,000 : "
Michael
5 0,198 0,195 0,196 0,000 0,000 Koch, Univ.
6 0,201 0,199 0,200 0,000 0,000 Stuttgart
7 0,197 0,197 0,197 0,000 0,000
8 0,207 0,193 0,200 0,000 0,000
9 0,197 0,206 0,202 0,000 0,000
10 0,204 0,209 0,206 0,000 0,000
Aomppaneity checl
|
L
*
- :
| -
- L8 . ’
1. .
o
" L] w
i
I ¥
HCLWFT 8 !
Number of samples 10
Number of replicates 2
General average * 0,199
Variance of sample 0,000 Standard dev. of sample 0.003
verages , averages )
Wlt.hm—sample 0.000 Within-sample standard 0,004
variance dev. sw
Bet‘ween—sample 0.000 Between-sample standard 0,000
variance = dev. ss
Expected standard deviation for proficiency assessment Opt 0,020
check 0.006
value
Homogeneity OK
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Homogeneity check

Thong s6: Niken

(ISO 13528:2015) (M98)
Sample t value#l, | value#2, 3 i w, Homogeneity
Xt,1 Xt,2 check
1 0,254 0,251 0,252 0,000 0,000 according to
2 0,251 0,252 0,251 0,000 0,000 ISO 13528,
3 0,253 0252 | 0252 | 0000 | 0,000 1?@-22311“71 3-3
4 0,253 0,252 0,252 0,000 0,000 . a
Michael
5 0,253 0,252 0,253 0,000 0,000 Koch, Univ.
6 0,253 0,251 0,252 0,000 0,000 Stuttgart
7 0,251 0,250 0,251 0,000 0,000
8 0,251 0,254 0,252 0,000 0,000
9 0,253 0,254 0,253 0,000 0,000
10 0,253 0,253 0,253 0,000 0,000
Pamagenerty chck
fengi -
| L H
= 0 | e
F - - #
J g ] 1 1
i e ']
i' L )
i .l L
! £
W LW
Number of samples 10
Number of replicates 2
General average * 0,252
Variance of sample 0,000 Standard dev. of sample 0.001
verages ) averages )
Wlt.hm—sample 0.000 Within-sample standard 0,001
variance dev. sw
Bet‘ween—sample 0.000 Between-sample standard 0,000
variance # dev. ss
Expected standard deviation for proficiency assessment Opt 0,025
check 0,008
value

Homogeneity

OK
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Homogeneity check

Théng s6: Tong Crom

(ISO 13528:2015) (M98)
Sample t value#l, | value#2, 3 i w, Homogeneity
Xt,1 Xt,2 check
1 0,603 0,602 0,602 0,000 0,000 according to
2 0,604 0,603 0,604 0,000 0,000 ISO 13528,
3 0,604 0,604 | 0,604 0,000 | 0,000 1?@-22311“71 3-3
4 0,604 0,604 | 0,604 0,000 | 0,000 L
Michael
5 0,601 0,602 0,601 0,000 0,000 Koch, Univ.
6 0,598 0,604 0,601 0,000 0,000 Stuttgart
7 0,603 0,598 0,601 0,000 0,000
8 0,596 0,601 0,599 0,000 0,000
9 0,602 0,601 0,602 0,000 0,000
10 0,602 0,600 0,601 0,000 0,000
Hurhogrnely checs
- —:- :--'— -
[#
5 . L
; . : ] :
B i |
- -
o i ]
I - ==
I i
?
a E
9
i L
HOEFF TR
Number of samples 10
Number of replicates 2
General average = 0,602
Variance of sample 0.000 Standard dev. of sample 0.002
verages ) averages )
W1t.h1n-sample 0,000 Within-sample standard 0,002
variance dev. sw
Bet‘ween—sample 0,000 Between-sample standard 0,000
variance = dev. ss
Expected standard deviation for proficiency assessment Opt 0,060
check 0.018
value
Homogeneity OK
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Homogeneity check Thong so: Sit
(ISO 13528:2015) (M98)
Sample t value#1, | value#2, 3, 2 = Homogeneity
Xt,1 Xt,2 check
1 3,995 3,998 3,997 0,000 0,000 according to
2 3,999 3,996 3,997 0,000 0,000 ISO 13528,
3 3,999 399 | 3,997 0,000 | 0,000 1?@-22311“71 3-3
4 4,009 4,005 4,007 0,000 0,000 . a
Michael
5 4,008 3,999 4,003 0,000 0,000 Koch, Univ.
6 4,008 4,004 4,006 0,000 0,000 Stuttgart
7 4,008 3,995 4,002 0,000 0,000
8 3,997 4,009 4,003 0,000 0,000
9 4,001 4,004 4,003 0,000 0,000
10 3,996 4,005 4,001 0,000 0,000
Hurhogrnely checs
: .
IH & 8 B
} W 3 - -
,: b L [ ] [
TR — '
.1. i
| LR
gt A
L
E i_i -
B L]
HOEFF TR
Number of samples 10
Number of replicates 2
General average = 4,002
Variance of sample 0.000 Standard dev. of sample 0.004
verages ) averages )
W1t.h1n-sample 0,000 Within-sample standard 0,005
variance dev. sw
Bet‘ween—sample 0,000 Between-sample standard 0,000
variance = dev. ss
Expected standard deviation for proficiency assessment Opt 0,400
check 0.120
value
Homogeneity OK
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Homogeneity check Théng s6: Mangan
(ISO 13528:2015) (M98)
Sample t value#l, | value#2, z, . o3 Homogeneity
Xt,1 Xt,2 check
1 1,499 1,502 1,501 0,000 0,000 according to
2 1,498 1,500 1,499 0,000 0,000 ISO 13528,
3 1,498 1,504 1,501 0,000 | 0,000 12@-22‘8‘113 3-3
4 1,500 1,499 1,499 0,000 0,000 . "
Michael
5 1,501 1,496 1,499 0,000 0,000 Koch, Univ.
6 1,496 1,499 1,498 0,000 0,000 Stuttgart
7 1,501 1,502 1,501 0,000 0,000
8 1,508 1,501 1,504 0,000 0,000
9 1,497 1,502 1,499 0,000 0,000
10 1,497 1,501 1,499 0,000 0,000
I‘lllllllrlllllﬁlll A&
K -
b B
; i = i
" i r
1 || 1 . .
4 a8 i
; T w &
L |
- . =
RN FIH
Number of samples 10
Number of replicates 2
General average = 1,500
Variance of sample 0.000 Standard dev. of sample 0.002
verages ) averages )
W1t.h1n-samp1e 0,000 Within-sample standard 0,003
variance dev. sw
Bet‘ween-sample 0,000 Between-sample standard 0,000
variance = dev. ss
Expected standard deviation for proficiency assessment Opt 0,150
check 0.045
value
Homogeneity OK
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Homogeneity check

Théng s6: Pong

(ISO 13528:2015) (M98)
Sample t value#l, | value#2, z, . o3 Homogeneity
Xt,1 Xt,2 check
1 0,752 0,746 0,749 0,000 0,000 according to
2 0,749 0,745 0,747 0,000 0,000 ISO 13528,
3 0,749 0,754 0,751 0,000 | 0,000 12@-22‘8‘113 3-3
4 0,753 0,754 0,753 0,000 0,000 Michaelr.
5 0,753 0,754 0,753 0,000 0,000 Koch, Univ.
6 0,747 0,747 0,747 0,000 0,000 Stuttgart
7 0,745 0,748 0,746 0,000 0,000
8 0,751 0,753 0,752 0,000 0,000
9 0,748 0,752 0,750 0,000 0,000
10 0,754 0,748 0,751 0,000 0,000
Aomppanrity check
1
I
] [ r ‘ = *u
= | & L .
1| :
. % 3
1o N :
#
. R
i | '
B
.
CEM-FT !
Number of samples 10
Number of replicates 2
General average * 0,750
Variance of sample 0,000 Standard dev. of sample 0.003
verages , averages )
Within-sample Within-sample standard
variance 0,000 dev. sw 0,003
Between-sample Between-sample standard
variance # 0,000 dev. s 0,002
Expected standard deviation for proficiency assessment Opt 0,075
check 0.023
value

Homogeneity

OK
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* Két qua danh gia dé bén

- Lan 1: Két qua sau 7 ngay ké tir ngay chuin bi miu

Théng so Asen Cadimi Chi Niken Téng Crom Sat Mangan Pong
Miu
Don vi (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 0,126 0,275 0,204 0,250 0,604 4,004 1,504 0,749
2 0,124 0,276 0,203 0,252 0,603 4,003 1,502 0,752
3 0,123 0,274 0,204 0,251 0,601 3,995 1,498 0,750
4 0,124 0,273 0,203 0,254 0,602 3,997 1,500 0,752
Trung binh (Y) 0,124 0,274 0,203 0,252 0,602 4,000 1,501 0,751
Trung binh (X) 0,123 0,279 0,199 0,252 0,602 4,002 1,500 0,750
0,3*Spr 0,004 0,008 0,006 0,008 0,018 0,120 0,045 0,023
| X-Y | 0,001 0,005 0,004 0,000 0,000 0,002 0,001 0,001
Két luin MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén
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- Lan 2: Két qua sau 15 ngay ké tir ngay chuan bi mau

Théng sb

Asen Cadimi Chi Niken Téng Crom Sat Mangan Pong
Maiu
ponvi| @& (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 0,126 0,276 0,201 0,252 0,603 4,004 1,504 0,749
2 0,127 0,276 0,203 0,251 0,602 4,005 1,499 0,750
3 0,126 0,277 0,201 0,253 0,603 3,999 1,503 0,753
4 0,126 0,277 0,200 0,248 0,601 4,002 1,500 0,755
Trung binh (Y) 0,126 0,277 0,201 0,251 0,602 4,002 1,501 0,752
Trung binh (X) 0,123 0,279 0,199 0,252 0,602 4,002 1,500 0,750
0,3%Spr 0,004 0,008 0,006 0,008 0,018 0,120 0,045 0,023
| X-Y | 0,003 0,002 0,002 0,001 0,000 0,000 0,001 0,002
Két luin MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén
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Phu luc 03. Két qua xir Iy thong ké tinh toan gia tri x*, s*

Két qua tinh toan gid tri x*, s* doi vdi thong so Asen

Algorithm A (As) xi |xi - med(xi)| 1st iter. 2nd iter. 3rd iter.
x*-0 0,109 0,108 0,107
xX*+0 0,127 0,127 0,127
Lab 05 0,10 0,018 0,109 0,108 0,107
Lab 32 0,106 0,012 0,109 0,108 0,107
Lab 27 0,107 0,011 0,109 0,108 0,107
Lab 16 0,110 0,008 0,110 0,110 0,110
Lab 31 0,110 0,008 0,110 0,110 0,110
Lab 34 0,11 0,008 0,110 0,110 0,110
Lab 11 0,113 0,005 0,113 0,113 0,113
Lab 24 0,114 0,004 0,114 0,114 0,114
Lab 35 0,115 0,003 0,115 0,115 0,115
Lab 22 0,117 0,001 0,117 0,117 0,117
Lab 08 0,118 0,000 0,118 0,118 0,118
Lab 23 0,118 0,000 0,118 0,118 0,118
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Algorithm A (As) xi |xi - med(xi)| 1st iter. 2nd iter. 3rd iter.

Lab 07 0,12 0,002 0,120 0,120 0,120
Lab 12 0,120 0,002 0,120 0,120 0,120
Lab 18 0,120 0,002 0,120 0,120 0,120
Lab 25 0,12 0,002 0,120 0,120 0,120
Lab 38 0,120 0,002 0,120 0,120 0,120
Lab 02 0,122 0,004 0,122 0,122 0,122
Lab 33 0,122 0,004 0,122 0,122 0,122
Lab 37 0,122 0,004 0,122 0,122 0,122
Lab 06 0,124 0,006 0,124 0,124 0,124
Lab 29 0,126 0,008 0,126 0,126 0,126
Lab 20 0,129 0,011 0,127 0,127 0,127
new x* 0,118 0,117 0,117 0,117
MAD 0,004

new s* 0,006 0,006 0,007 0,007
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Keét qua tinh toan gid tri x*, s* doi véi thong so Cadimi

A{Ago(létil;m xi melfli()-(i)| Istiter. | 2nd iter. | 3rd iter. | 4th iter. | Sthiter. | 6thiter. | 7thiter. | 8th iter. | 9th iter.
x*-0 0,248 0,248 0,249 0,249 0,250 0,250 0,250 0,250 0,250
x*+0 0,292 0,290 0,289 0,288 0,288 0,287 0,287 0,287 0,287
Lab 16 0,252 0,018 0,252 0,252 0,252 0,252 0,252 0,252 0,252 0,252 0,252
Lab 24 0,256 0,014 0,256 0,256 0,256 0,256 0,256 0,256 0,256 0,256 0,256
Lab 32 0,256 0,014 0,256 0,256 0,256 0,256 0,256 0,256 0,256 0,256 0,256
Lab 08 0,257 0,013 0,257 0,257 0,257 0,257 0,257 0,257 0,257 0,257 0,257
Lab 22 0,257 0,013 0,257 0,257 0,257 0,257 0,257 0,257 0,257 0,257 0,257
Lab 11 0,258 0,012 0,258 0,258 0,258 0,258 0,258 0,258 0,258 0,258 0,258
Lab 34 0,26 0,010 0,260 0,260 0,260 0,260 0,260 0,260 0,260 0,260 0,260
Lab 35 0,26 0,010 0,260 0,260 0,260 0,260 0,260 0,260 0,260 0,260 0,260
Lab 33 0,261 0,009 0,261 0,261 0,261 0,261 0,261 0,261 0,261 0,261 0,261
Lab 31 0,262 0,008 0,262 0,262 0,262 0,262 0,262 0,262 0,262 0,262 0,262
Lab 26 0,267 0,003 0,267 0,267 0,267 0,267 0,267 0,267 0,267 0,267 0,267
Lab 05 0,27 0,000 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270
Lab 18 0,270 0,000 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270
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A{Ago(lgg;m xi mffii()-(iﬂ Istiter. | 2nd iter. | 3rd iter. | 4th iter. | Sthiter. | 6th iter. | 7th iter. | 8thiter. | 9th iter.
Lab 29 0,270 0,000 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270 0,270
Lab 27 0,271 0,001 0,271 0,271 0,271 0,271 0,271 0,271 0,271 0,271 0,271
Lab 12 0,275 0,005 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275
Lab 38 0,275 0,005 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275 0,275
Lab 20 0,28 0,007 0,277 0,277 0,277 0,277 0,277 0,277 0,277 0,277 0,277
Lab 02 0,279 0,009 0,279 0,279 0,279 0,279 0,279 0,279 0,279 0,279 0,279
Lab 25 0,28 0,010 0,280 0,280 0,280 0,280 0,280 0,280 0,280 0,280 0,280
Lab 06 0,291 0,021 0,291 0,290 0,289 0,288 0,288 0,287 0,287 0,287 0,287
Lab 37 0,294 0,024 0,292 0,290 0,289 0,288 0,288 0,287 0,287 0,287 0,287
Lab 23 0,3079 0,038 0,292 0,290 0,289 0,288 0,288 0,287 0,287 0,287 0,287
new x* 0,270 0,269 0,269 0,269 0,269 0,269 0,268 0,268 0,268 0,268
MAD 0,010
new s* 0,015 0,014 0,013 0,013 0,013 0,013 0,013 0,013 0,012 0,012
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Két qua tinh todn gid tri x*, s* déi véi thong sé Chi

Algorithm A (Pb) xi |xi - med(xi)| 1st iter. 2nd iter. 3rd iter.
x*-0 0,185 0,185 0,185
xX*+0 0,211 0,212 0,213
Lab 08 0,182 0,016 0,185 0,185 0,185
Lab 27 0,184 0,014 0,185 0,185 0,185
Lab 32 0,189 0,009 0,189 0,189 0,189
Lab 34 0,19 0,008 0,190 0,190 0,190
Lab 31 0,192 0,006 0,192 0,192 0,192
Lab 38 0,192 0,006 0,192 0,192 0,192
Lab 11 0,195 0,003 0,195 0,195 0,195
Lab 22 0,196 0,002 0,196 0,196 0,196
Lab 24 0,196 0,002 0,196 0,196 0,196
Lab 29 0,196 0,002 0,196 0,196 0,196
Lab 33 0,197 0,001 0,197 0,197 0,197
Lab 37 0,1979 0,000 0,198 0,198 0,198
Lab 35 0,198 0,000 0,198 0,198 0,198

Chuong trinh thir nghiém thanh thao NCEM-PT-98 Trang 45




Trung tAm Quan trac méi trudng mién Bac, Cuc Moi truong

Algorithm A (Pb) xi |xi - med(xi)| 1st iter. 2nd iter. 3rd iter.

Lab 20 0,199 0,001 0,199 0,199 0,199
Lab 25 0,2 0,002 0,200 0,200 0,200
Lab 12 0,201 0,003 0,201 0,201 0,201
Lab 26 0,203 0,005 0,203 0,203 0,203
Lab 05 0,205 0,007 0,205 0,205 0,205
Lab 18 0,208 0,010 0,208 0,208 0,208
Lab 16 0,211 0,013 0,211 0,211 0,211
Lab 06 0,218 0,020 0,211 0,212 0,213
Lab 23 0,2183 0,020 0,211 0,212 0,213
Lab 02 0,224 0,026 0,211 0,212 0,213
new x* 0,198 0,199 0,199 0,199
MAD 0,006

new s* 0,009 0,009 0,010 0,010
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Két qua tinh todn gid tri x*, s* d6i véi thong sé Niken

Algorithm A (Ni) xi |xi - med(xi)| 1st iter. 2nd iter.
x*-0 0,218 0,221
x*+0 0,266 0,266
Lab 06 0,22 0,022 0,220 0,221
Lab 33 0,220 0,022 0,220 0,221
Lab 08 0,228 0,014 0,228 0,228
Lab 25 0,23 0,012 0,230 0,230
Lab 38 0,231 0,011 0,231 0,231
Lab 32 0,232 0,010 0,232 0,232
Lab 05 0,235 0,007 0,235 0,235
Lab 22 0,237 0,005 0,237 0,237
Lab 27 0,238 0,004 0,238 0,238
Lab 31 0,239 0,003 0,239 0,239
Lab 37 0,24 0,002 0,240 0,240
Lab 16 0,242 0,000 0,242 0,242
Lab 29 0,244 0,002 0,244 0,244
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Algorithm A (Ni) xi |xi - med(xi)] 1st iter. 2nd iter.
Lab 18 0,248 0,006 0,248 0,248
Lab 34 0,25 0,008 0,250 0,250
Lab 12 0,252 0,010 0,252 0,252
Lab 02 0,255 0,013 0,255 0,255
Lab 24 0,256 0,014 0,256 0,256
Lab 26 0,256 0,014 0,256 0,256
Lab 11 0,257 0,015 0,257 0,257
Lab 35 0,26 0,018 0,260 0,260
Lab 20 0,261 0,019 0,261 0,261
Lab 23 0,2658 0,024 0,266 0,266
new x* 0,242 0,243 0,243

MAD 0,011
new s* 0,016 0,015 0,015
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Két qua tinh toan gia tri x*, s* doi vdi thong so Tong Crom

A{f()(létl_l;m Xi melzi(li()-(i)| Istiter. | 2nd iter. | 3rd iter. | 4th iter. | Sth iter. | 6th iter. | 7th iter. | 8th iter. | 9th iter. | 10th iter.
x*-0 0,562 0,555 0,551 0,549 0,547 0,547 0,546 0,546 0,546 0,546
x*+0 0,622 0,625 0,628 0,630 0,632 0,633 0,634 0,634 0,634 0,635
Lab 38 0,524 0,068 0,562 0,555 0,551 0,549 0,547 0,547 0,546 0,546 0,546 0,546
Lab 16 0,552 0,040 0,562 0,555 0,552 0,552 0,552 0,552 0,552 0,552 0,552 0,552
Lab 22 0,553 0,039 0,562 0,555 0,553 0,553 0,553 0,553 0,553 0,553 0,553 0,553
Lab 26 0,563 0,029 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563
Lab 27 0,563 0,029 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563 0,563
Lab 21 0,57 0,022 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570
Lab 34 0,57 0,022 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570 0,570
Lab 05 0,58 0,012 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580
Lab 24 0,58 0,012 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580 0,580
Lab 11 0,586 0,006 0,586 0,586 0,586 0,586 0,586 0,586 0,586 0,586 0,586 0,586
Lab 08 0,588 0,004 0,588 0,588 0,588 0,588 0,588 0,588 0,588 0,588 0,588 0,588
Lab 06 0,59 0,002 0,590 0,590 0,590 0,590 0,590 0,590 0,590 0,590 0,590 0,590
Lab 20 0,594 0,002 0,594 0,594 0,594 0,594 0,594 0,594 0,594 0,594 0,594 0,594
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A{f(}léil;m xi mffii()-(iﬂ Ist iter. | 2nd iter. | 3rd iter. | 4th iter. | Sth iter. | 6th iter. | 7th iter. | 8th iter. | 9th iter. | 10th iter.
Lab 33 0,595 0,003 0,595 0,595 0,595 0,595 0,595 0,595 0,595 0,595 0,595 0,595
Lab 31 0,596 0,004 0,596 0,596 0,596 0,596 0,596 0,596 0,596 0,596 0,596 0,596
Lab 18 0,598 0,006 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598
Lab 35 0,598 0,006 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598 0,598
Lab 25 0,6 0,008 0,600 0,600 0,600 0,600 0,600 0,600 0,600 0,600 0,600 0,600
Lab 29 0,603 0,011 0,603 0,603 0,603 0,603 0,603 0,603 0,603 0,603 0,603 0,603
Lab 12 0,607 0,015 0,607 0,607 0,607 0,607 0,607 0,607 0,607 0,607 0,607 0,607
Lab 02 0,631 0,039 0,622 0,625 0,628 0,630 0,631 0,631 0,631 0,631 0,631 0,631
Lab 32 0,635 0,043 0,622 0,625 0,628 0,630 0,632 0,633 0,634 0,634 0,634 0,635
Lab 37 0,636 0,044 0,622 0,625 0,628 0,630 0,632 0,633 0,634 0,634 0,634 0,635
Lab 23 0,6518 0,060 0,622 0,625 0,628 0,630 0,632 0,633 0,634 0,634 0,634 0,635
new x* 0,592 0,590 0,589 0,590 0,590 0,590 0,590 0,590 0,590 0,590 0,590
MAD 0,014
new s* 0,020 0,023 0,026 0,027 0,028 0,029 0,029 0,029 0,029 0,030 0,030
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Két qua tinh todn gid tri x*, s* doi véi thong sé Sat

Algo(rliil;m A xi |xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
x*-0 3,804 3,800 3,796 3,795
x*+0 4,116 4,132 4,136 4,137
Lab 16 3,665 0,295 3,804 3,800 3,796 3,795
Lab 27 3,76 0,200 3,804 3,800 3,796 3,795
Lab 07 3,8 0,160 3,804 3,800 3,800 3,800
Lab 34 3,82 0,140 3,820 3,820 3,820 3,820
Lab 38 3,875 0,085 3,875 3,875 3,875 3,875
Lab 24 3,88 0,080 3,880 3,880 3,880 3,880
Lab 25 3,9 0,060 3,900 3,900 3,900 3,900
Lab 06 3,94 0,020 3,940 3,940 3,940 3,940
Lab 35 3,94 0,020 3,940 3,940 3,940 3,940
Lab 02 3,949 0,011 3,949 3,949 3,949 3,949
Lab 31 3,95 0,010 3,950 3,950 3,950 3,950
Lab 22 3,96 0,000 3,960 3,960 3,960 3,960
Lab 26 3,96 0,000 3,960 3,960 3,960 3,960
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AlgO(l‘Bizl;m A xi |xi - med(xi)| Ist iter. 2nd iter. 3rd iter. 4th iter.
Lab 05 3,98 0,020 3,980 3,980 3,980 3,980
Lab 11 3,982 0,022 3,982 3,982 3,982 3,982
Lab 29 3,99 0,030 3,990 3,990 3,990 3,990
Lab 23 4,00 0,040 4,000 4,000 4,000 4,000
Lab 20 4,02 0,060 4,020 4,020 4,020 4,020
Lab 32 4,03 0,070 4,030 4,030 4,030 4,030
Lab 12 4,066 0,106 4,066 4,066 4,066 4,066
Lab 08 4,08 0,120 4,080 4,080 4,080 4,080
Lab 01 4,09 0,130 4,090 4,090 4,090 4,090
Lab 18 4,09 0,130 4,090 4,090 4,090 4,090
Lab 33 4,114 0,154 4,114 4,114 4,114 4,114
Lab 37 4,17 0,210 4,116 4,132 4,136 4,137
new x* 3,960 3,966 3,966 3,966 3,966
MAD 0,070
new s* 0,104 0,111 0,113 0,114 0,114
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Két qua tinh toan gia tri x*, s doi vdi thong s6 Mangan

Alg‘gﬁtlll‘)m A xi |xi - med(xi)| Ist iter. 2nd iter. 3rd iter. 4th iter. Sth iter.
x*-5 1,456 1,451 1,448 1,447 1,447
X*+ 6 1,544 1,547 1,549 1,551 1,551
Lab 27 1,370 0,130 1,456 1,451 1,448 1,447 1,447
Lab 16 1,418 0,082 1,456 1,451 1,448 1,447 1,447
Lab 32 1,46 0,040 1,460 1,460 1,460 1,460 1,460
Lab 34 1,46 0,040 1,460 1,460 1,460 1,460 1,460
Lab 06 1,47 0,030 1,470 1,470 1,470 1,470 1,470
Lab 08 1,48 0,022 1,478 1,478 1,478 1,478 1,478
Lab 05 1,48 0,020 1,480 1,480 1,480 1,480 1,480
Lab 21 1,48 0,020 1,480 1,480 1,480 1,480 1,480
Lab 38 1,480 0,020 1,480 1,480 1,480 1,480 1,480
Lab 26 1,490 0,010 1,490 1,490 1,490 1,490 1,490
Lab 35 1,49 0,010 1,490 1,490 1,490 1,490 1,490
Lab 07 1,500 0,000 1,500 1,500 1,500 1,500 1,500
Lab 25 1,5 0,000 1,500 1,500 1,500 1,500 1,500
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Alg‘gﬁi‘)‘“ A xi |xi - med(xi)| Ist iter. 2nd iter. 3rd iter. 4th iter. Sth iter.
Lab 31 1,500 0,000 1,500 1,500 1,500 1,500 1,500
Lab 20 1,508 0,008 1,508 1,508 1,508 1,508 1,508
Lab 12 1,51 0,010 1,510 1,510 1,510 1,510 1,510
Lab 24 1,51 0,010 1,510 1,510 1,510 1,510 1,510
Lab 37 1,510 0,010 1,510 1,510 1,510 1,510 1,510
Lab 11 1,511 0,011 1,511 1,511 1,511 1,511 1,511
Lab 29 1,52 0,020 1,520 1,520 1,520 1,520 1,520
Lab 33 1,53 0,032 1,532 1,532 1,532 1,532 1,532
Lab 23 1,54 0,041 1,541 1,541 1,541 1,541 1,541
Lab 18 1,550 0,050 1,544 1,547 1,549 1,550 1,550
Lab 22 1,55 0,050 1,544 1,547 1,549 1,550 1,550
Lab 02 1,557 0,057 1,544 1,547 1,549 1,551 1,551
new x* 1,500 1,499 1,499 1,499 1,499 1,499
MAD 0,020
new s* 0,030 0,032 0,034 0,034 0,035 0,035
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Két qua tinh toan gia tri x*, s* doi voi thong so Dong

Algorith

|xi -

m A (Cu) xi med(xi) Istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | 7thiter. | 8th iter.
x*-0 0,714 0,712 0,710 0,710 0,709 0,709 0,709 0,709
x*+0 0,776 0,777 0,778 0,779 0,779 0,779 0,779 0,779
Lab 27 0,682 0,063 0,714 0,712 0,710 0,710 0,709 0,709 0,709 0,709
Lab 32 0,698 0,047 0,714 0,712 0,710 0,710 0,709 0,709 0,709 0,709
Lab 31 0,71 0,035 0,714 0,712 0,710 0,710 0,710 0,710 0,710 0,710
Lab 08 0,720 0,025 0,720 0,720 0,720 0,720 0,720 0,720 0,720 0,720
Lab 01 0,725 0,020 0,725 0,725 0,725 0,725 0,725 0,725 0,725 0,725
Lab 05 0,73 0,015 0,730 0,730 0,730 0,730 0,730 0,730 0,730 0,730
Lab 11 0,731 0,014 0,731 0,731 0,731 0,731 0,731 0,731 0,731 0,731
Lab 35 0,732 0,013 0,732 0,732 0,732 0,732 0,732 0,732 0,732 0,732
Lab 38 0,733 0,012 0,733 0,733 0,733 0,733 0,733 0,733 0,733 0,733
Lab 21 0,74 0,005 0,740 0,740 0,740 0,740 0,740 0,740 0,740 0,740
Lab 24 0,74 0,005 0,740 0,740 0,740 0,740 0,740 0,740 0,740 0,740
Lab 18 0,742 0,003 0,742 0,742 0,742 0,742 0,742 0,742 0,742 0,742
Lab 29 0,745 0,000 0,745 0,745 0,745 0,745 0,745 0,745 0,745 0,745
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ﬁlio(r (i:tll:) xi mffii()-(iﬂ Istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | 7thiter. | 8th iter.
Lab 07 0,75 0,005 0,750 0,750 0,750 0,750 0,750 0,750 0,750 0,750
Lab 34 0,75 0,005 0,750 0,750 0,750 0,750 0,750 0,750 0,750 0,750
Lab 20 0,751 0,006 0,751 0,751 0,751 0,751 0,751 0,751 0,751 0,751
Lab 12 0,752 0,007 0,752 0,752 0,752 0,752 0,752 0,752 0,752 0,752
Lab 26 0,755 0,010 0,755 0,755 0,755 0,755 0,755 0,755 0,755 0,755
Lab 23 0,757 0,012 0,757 0,757 0,757 0,757 0,757 0,757 0,757 0,757
Lab 06 0,76 0,015 0,760 0,760 0,760 0,760 0,760 0,760 0,760 0,760
Lab 22 0,761 0,016 0,761 0,761 0,761 0,761 0,761 0,761 0,761 0,761
Lab 16 0,770 0,025 0,770 0,770 0,770 0,770 0,770 0,770 0,770 0,770
Lab 33 0,774 0,029 0,774 0,774 0,774 0,774 0,774 0,774 0,774 0,774
Lab 37 0,78 0,035 0,776 0,777 0,778 0,779 0,779 0,779 0,779 0,779
Lab 02 0,784 0,039 0,776 0,777 0,778 0,779 0,779 0,779 0,779 0,779
new x* 0,745 0,744 0,744 0,744 0,744 0,744 0,744 0,744 0,744
MAD 0,014
new s* 0,021 0,022 0,023 0,023 0,023 0,023 0,023 0,024 0,024
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Trung tdm Quan trac moi truong mién Bac - Cuc Méi truong

TONG QUAN

1. Thong tin chung vé chwong trinh

Chuong trinh thr nghiém thanh thao NCEM-PT-99 linh vuc phéan tich
phong thi nghiém do Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric
moi trudng mién Bic, Cuc Mai truong (viét tat 1a Ban PT) t6 chiic tun thi ding
yéu cau vé quy trinh va k¥ thuat theo ISO/IEC 17043:2010; Xir Iy va danh gia
két qua theo ISO 13528:2015.

Chuong trinh NCEM-PT-99 dugc t6 chtic thir nghiém cac thong s COD,
BOD, Nitrite (N-NO;), Tong Nito, Tong Phospho, Amoni (N-NH4*), Tong chit
ran lo ling (TSS) trén nén mau nudc mit.

2. Bao mat

Ban PT bao gdém tt ca nhimg nhan sy duoc phan cong tham gia hoat
dong t6 chirc PT cam két bao mat thong tin ciia cac phong thi nghiém tham gia
(PTN). Théng tin ctia cac PTN dugc ma hoa thanh ma sb; trong sudt qua trinh to
chtrc chuong trinh, méd s PTN s& dugc st dung thay tén goi cuia PTN dé biéu
dién két qua va danh gia két qua tham gia. Chi mot sd t6i thiéu nhan vién dugc
phan coéng tham gia vao viéc to chtic va danh gia két qua cta chuong trinh méi
duogc biét thong tin va cac thong tin ndy dugce bao mat theo quy dinh. Ban PT chi
cong bd ma s6 ciia PTN cho nguoi lién hé (do PTN d6 dang ky, giri Ban PT) va
Phiéu thong bao két qua kém theo Bao cio két qua chuong trinh PT giri tryc tiép
té1 phong thi nghiém tham gia.

Thong tin cua phong thi nghiém tham gia chi dugc cong khai véi bén thur
ba ¢ lién quan trong truong hop duge sy dong ¥ bang van ban cua phong thi
nghiém d6 hodc theo yéu ciu cua co quan c6 thim quyén; Ban PT s& gtii kém
thong bao bang vin ban dén PTN trong trudng hop cong khai thong tin (néu co).
3. Thong tin lién hé
Ban t chirc thir nghiém thanh thao, Trung tim Quan tric méi truong mién Bic
Dia chi: s6 79, dwong Van Tién Diing, P. Minh Khai, Q. Bdc Tir Liém, TP. Ha Nji
Dién thogi: 024.3872 6845
Nguwoi lién hé: Chi Vil Thi Hiéen - Dién thogi: 0977120869
Email: Ipt ncemlab@cem.gov.vn hodc Hienvt388@gmail.com
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1. Giéi thi¢u chung

Chuong trinh thir nghiém thanh thao NCEM-PT-99 do Ban t6 chirc thi
nghiém thanh thao, Trung tdm Quan tric mdi trudng mién Bac, Cuc Mai trudng
t6 chirc tuan thu ding yéu ciu vé quy trinh va ky thuat theo ISO/IEC
17043:2010; Xt 1y va danh gia két qua theo ISO 13528:2015.

Chuong trinh NCEM-PT-99 dugc t6 chirc thir nghiém cac thong s COD,
BOD;s, Nitrite (N-NO,), Téng Nito, Téng Phospho, Amoni (N-NHy4*), Tong chét
ran lo limg (TSS) trén nén miu nudc mit.

Chuong trinh thir nghiém thanh thao nay da dugc sy quan tdm, dang ky
tham gia ctia 31 phong thi nghiém, cu thé nhu sau:

Miu thi S6 lwgng | SO két qua
all:.,\ . Théng s6 thir nghiém Nén méu PTN dwoc cac PTN
nghiém tham gia bao cao
COD Nudc mat 30 30
M99-1
BOD:s Nudc mat 30 29
M99-2 | Nitrite (N-NO2") Nudc mat 31 31
M99-3 | Amoni (N-NH4*) Nudc mat 31 31
Tong Nito Nudc mat 29 28
M99-4 .
Tong Phospho Nudc mat 29 29
M99-5 |Tong chét ran lo limg (TSS) |  Nudc mit 29 28

Mau thir nghiém cua chuong trinh NCEM-PT-99 duoc chuan bi va phéan
phéi t6i cac phong thi nghiém tham gia theo dudng chuyén phat nhanh. Mbi
phong thi nghiém tham gia dugc cung cap toi da 05 mau nude, miu duoc chira
trong Ong thiy tinh thé tich 30 ml va c6 ky hiéu twong tmg la: M99-1; M99-2;
M99-3, M99-4, M99-5. Cac mau dugc chuan bi bang viéc thém mot lugng chat
phan tich cta cac thong sb thir nghiém trén nén miu nudc mit.

Gia tri 4n dinh cta chuong trinh (x*) duoc xac dinh d6i véi timg chi tiéu
phan tich va trong su lién két véi do 1éch chuan cia chuong trinh (s*) duoc sir
dung dé tinh toan gia tri z-score cho mdi két qua.
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Bang 1: Thong ké két qua ciia cac PTN tham gia

Két qua thir nghiém
Ma
PTN COD BOD | N-NOz» TP TN NH4* TSS
(mg/L) | (mg/L) | (mgN/L) | (mgP/L) | (mgN/L) | (mgN/L) | (mg/L)

Lab 01 | 58,12 31,5 1,491 1,70 12,08 9,48 65
Lab 02 | 51,84 30,07 1,29 1,63 4,76 2,04 4,16
Lab 03 50,0 33,7 1,49 - - 2,99 61,0
Lab 04 55,4 35,1 1,59 1,4 6,94 3,13 47,4
Lab 05 | 51,11 30,7 1,514 1,449 5,42 3,01 57,12
Lab 07 52 24 1,25 1,67 5,82 3,37 58
Lab 08 | 49,20 31,81 1,629 1,5 4,7 3,21 57,8
Lab 09 52,3 26,15 11,3 1,48 5,0 3,1 -
Lab 10 | 4447 + 1,56 1,48 + 3,01 +
Lab 11 52,7 32,9 1,52 1,52 5,89 3,12 55,0
Lab 12 52 32 1,487 1,52 5,61 3,013 59
Lab 13 | 55,38 32,32 1,49 1,52 6,32 3,10 59,3
Lab 14 48,8 30,5 1,57 1,53 5,59 3,24 56,2
Lab 15 50,4 30,9 1,54 1,52 5,7 3,13 55,5
Lab 16 - - 1,2813 - - 3,296 -
Lab 18 479 24,7 1,55 1,48 7,28 2,97 60,5
Lab 20 49,5 30,6 1,55 1,57 6,36 3,12 534
Lab 21 50,4 22,7 1,5 1,53 5,65 3,0 51,8
Lab 22 47,1 28,08 1,46 1,51 6,32 2,95 58
Lab 23 | 49,92 31,2 1,44 1,48 6,32 3,25 56
Lab 24 51,2 32,05 1,5 1,52 5,7 3,14 55,0
Lab 25 48 27,7 1,55 2,1 6,72 2,8 40
Chuong trinh thtr nghiém thanh thao NCEM-PT-99 Trang 2




Trung tdm Quan trac moi truong mién Bac - Cuc Méi truong

Két qua thir nghiém
Ma
PTN COD BODs N-NO2” TP TN N-NH4* TSS
(mg/L) | (mg/L) | (mgN/L) | (mgP/L) | (mgN/L) |(mgN/L)| (mg/L)
Lab 26 51,2 29,1 1,50 1,51 6,53 3,13 55
Lab 28 54,5 32,8 1,5 1,48 4,7 3,15 57,5
Lab 29 51 30 1,60 1,44 5,82 2,76 54
Lab 30 53,8 33,4 1,51 1,5 4,8 3,1 58,3
Lab 31 52,6 30,2 1,55 1,49 4,8 3,16 59,2
Lab 32 52 32 1,57 1,45 5,78 3,11 58
Lab 35 51,4 33,5 1,51 1,5 59 3,12 56
Lab 36 51 31 1,52 1,44 6,34 3,00 58
Lab 37 52 31 1,526 1,52 6,45 3,06 57
(Ghi chii: “-”: Khong dang ky tham gia; “+”: Khéng bdo cdo két qua)
Bang 2: Gia tri 4n dinh va d6 léch chuén cua chuong trinh
x ) . Giatri (D0 khong|
Mau thw . s Don vi - N ) Do léch
. Thong s6 phan tich ) an dinh | dam bao A
nghiém tinh ; chuan s*
X* chuin ux
COD mg/L 51,2 0,543 2,38
M99-1
BOD:s mg/L 30,8 0,562 2,42
M99-2 |Nitrite (N-NO>") mgN/L 1,52 0,012 0,052
M99-3 | Amoni (N-NH4") mgN/L 3,09 0,025 0,12
Tong Nito mgN/L 5,81 0,184 0,78
M99-4 | —
Tong Phospho mgP/L 1,50 0,010 0,044
M99-5 |Tong chat ran lo limg (TSS) | mg/L 57,0 0,619 2,62

(x*: gid tri an dinh cia chwong trinh; s*: dg léch chudn)

Chuong trinh thtr nghiém thanh thao NCEM-PT-99
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Céc két qua ctia chuong trinh thir nghiém thanh thao NCEM-PT-99 dugc
tom tit dudi day:

Mau thir . o a Pon vi | SO0 két qua | Tong sb
. Thong so6 phan tich . ; . .| %|z|<2
nghiém tinh c0|z|<2 | két qua
COD mg/L 28 30 93,3
M99-1
BOD:s mg/L 26 29 89,7
M99-2  |Nitrite (N-NO»") mgN/L 26 31 83,9
M99-3 |Amoni (N-NH4*) mgN/L 26 31 83,9
Tong Nito mgN/L 27 28 96,4
M99-4
Tong Phospho mgP/L 24 29 82,8
M99-5 |Tong chét rin lo ling (TSS) | mg/L 24 28 85,7

Cac két qua dugc danh gia 1a gia tri bat thuong s& khong dua vao bo sb
liéu dé xtr Iy théng ké va tinh todn gia trj z-score.

2. Muc tiéu

Muc tiéu ctia chuwong trinh thir nghiém thanh thao 1a cung cap sy danh gia
doc 1ap tir bén ngoai vé ning lyc thir nghiém cua 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 cac phép phan tich trong moi
phong thi nghiém tham gia;

- Pua ra nhitng bang ching khach quan, nhimg danh gia dé cai tién lién
tuc hé thong chat luong phan tich trong phong thi nghiém;

- Lam tang do tin cdy cua cac dir liéu phan tich trong phong thi nghiém
thong qua viéc ddnh gid phuong phap va k¥ thuat phan tich phu hop.

Ngoai ra, muyc ti€u cua chuong trinh con lam can cu giap cac don vi thuc
hién quan tric moi truong cung cip nhitng bang chimg khach quan cho céac co
quan chtng nhan, cong nhan va kiém tra, danh gia; dap tng yéu cau cua cong
tac quan ly nha nudc trong linh vuc quan trac moi trudng.
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3. Noi dung thuc hién
3.1. Miu thir nghiém - Chuén bi miu va thir ddng nhat

Cac mau thtr nghiém dugc chuan bi dya trén viéc thém céc dung dich chit
chuan cta cc thong sd thir nghiém vao nén mau nudc mit. Mau sau khi chuan
bi dugc bao quan theo cac yéu cau ky thuat cho t6i khi phan phdi mau. Qua trinh
chuan bi mau duoc thuc hién tai phong thi nghiém ctia Trung tdm Quan trac moi
truong mién Bic, Cuc Méi truong, cu thé nhu sau:

- Lan chuan bi mau 1: chuan bi mau nén phuc vu cong tdc dadnh gid nén
mau, cac yeu té anh hudng cua mau thtr nghiém.

- Lan chuan bi mau thu nghi¢m 2: nén mau chuén bi ¢ 1an 1 duge dung dé
chuan bi mau thir nghiém, danh gia 13 dong nhat va dap ung cac yéu cau k¥
thuat trude khi phan phdi téi cac phong thi nghiém tham gia. Do bén (tinh 6n
dinh) ciia mau thir nghiém duoc danh gia song song trong qua trinh to chirc
chuong trinh thir nghiém thanh thao.

Chon ngau nhién 10 mAu, phan tich 1ip ngay khi vira chuan bi mau dé
danh gia d6 dong nhat va chon ngiu nhién 2*g mau (g>2), phan tich lip sau 7
ngay ké tir ngay chuan bi mau; sau 15 ngay ké tir ngay chuan bi mau dé danh gia
do bén.

bo déng nhiat va do bén duoc danh gid theo Phu luc B cua ISO
13528:2015 (Phurong phdp thong ké sir dung trong thir nghiém thanh thao/so
sdnh lién phong). Két qua danh gia dugc néu trong Phu luc 02 ctia bio cdo nay.

3.2. Phan phdi miu

Mau sau khi duoc bao géi, ghi nhin s& dugc phan phdi tdi 31 phong thi
nghiém tham gia qua duong buu dién trong ngdy 16/05/2025. Mdi phong thi
nghiém tham gia duoc cung cap t6i da 01 mau kém hudng dan chi tiét vé viéc
chuan bi mau dé thuc hién thi nghiém. Ban t6 chure thir nghi¢m thanh thao cling
lwu y va khong chiu trach nhiém vé bat ky 15i phat sinh nao do cac phong thi
nghiém tham gia khong tuan theo cic huéng dan giri kém duoc néu trong Phu
luc 04 cua bao cdo nay.

3.3. Thir nghiém va bzo cio két qua ciia cic PTN tham gia

MG&i phong thi nghiém tham gia cap ngiu nhién mot ma sé va duoc yéu
cau thir nghiém cac thong sd: COD, BODs, Nitrite (N-NO»'), Tong Nito, Tong
Phospho, Amoni (N-NH,*), Tong chét ran lo limg (TSS) trong mau sau khi tuan
thu cac huéng din ma Ban t6 chuc da gui. Tat ca cac két qua bao céo va thong
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tin trong bao c4o nay déu duoc dua ra dudi ma sb twong tmg d6i véi mdi phong
thi nghiém.

Két qua nhan dugc 31/31 phong tham gia guri trude khi két thuc chuong
trinh ngay 02 thang 06 nam 2025.

Thong tin vé phuong phap thir nghiém cta cac phong thi nghiém tham gia
chuong trinh chuong trinh dugc téng hop ¢ Phu luc 01.

3.4. Xir Iy, danh gia thong ké

Két qua ctia cac phong thi nghiém tham gia chwong trinh duoc xtr 1i theo
tiéu chuan quc té ISO 13528:2015 va duoc danh gia dya trén gia tri z-score.

Cac két qua duoc coi 1a gia tri bat thuong s¢€ bi loai va khong dua vao bd
s6 lidu dé tinh toan thong ké. Két qua tinh toan thong ké dugc néu trong Phu luc
03 cua bao cdo nay.

3.4.1. Kiém tra phan phdi chuan

Két qua ciia cac phong thi nghiém tham gia chuong trinh duogc kiém tra phan
phdi chuan trude khi tinh toan thong ké theo kiém dinh Shapiro - Wilk (SW) duoc
néu trong muc 5.1 CEM-SOP.PT.03.

3.4.2. Kiém tra gia tri bat thuong

Két qua cta cac phong thi nghiém tham gia chuong trinh duoc loai bo gia
tri bat thuong (néu co) trudc khi tinh toan thong ké bang kiém nghiém Grubb
dugc néu trong tiéu chudn qudc té ISO 5725-2:2019.

3.4.3. Tinh toan gia tri an dinh ciia chwong trinh, x*

Gia tri 4n dinh cta chuong trinh x* (assigned value) 1a gia tri trung binh
(robust average) cua cac két qua tht nghiém dugc bao cao boi cac phong thi
nghiém tham gia sau khi loai bo gia tri bat thuong, dugce tinh toan dua trén thuat
todn A (Algorithm A) néu trong Phy luc C ctua ISO 13528:2015.

3.4.4. P 1éch chuin ciia chwong trinh, s*

Do 1éch chuan (s*) cua chuong trinh NCEM-PT-99 dugc Ban t6 chtrc tinh
toan dua trén cac két qua bao cao cta cac PTN tham gia sau khi loai bo gia tri
bat thuong theo thuit toan A (Algorithm A) néu trong Phu luc C cua ISO
13528:2015.

3.4.5. Tinh toan z-score

Mbi phong thi nghiém tham gia chuong trinh dugc tinh todn gia tri z-core
cho tirng thong s phan tich.
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K§ thuit thong ké duoc sir dung dé tinh toan gia 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 phan tich ciia phong thi nghiém tham gia;
- X*: gid tri an dinh cia chwong trinh
- s*: dg léch chuan.
3.4.6. Tinh toan d khong dam bao chuin Ux ciia gi tri 4n dinh

Do khoéng dam bao chuin Ux cua gia tri 4n dinh: Khi gia tri 4n dinh duoc
rut ra tu trung binh 6n dinh duogc tinh béng thuat toan A, do khong dam bao
chuén cta gia tri an dinh X duoc uéc lugng 1a Ux

Ux= 1,25 #s#/\p
Trong do:
- s*: P léch chuan on dinh
- p: 86 phong thi nghiém
3.5. Panh gia két qua

Két qua ctia cac phong thi nghiém dugc danh gid theo gia trj z-score nhu
sau:

lz| <2 : Két qua dat;
2<|7 <3 :Kétquanam trong ving canh béo;
|z| > 3 : Két qua ngoai khoang chip nhan.
4. Két qua
4.1. Két qua phan tich ciia cac phong thi nghiém tham gia

Két qua cua cac phong thi nghiém duoc tong hop, danh gia thong ké va
dua ra trong Bang 1 dén Bang 7, cac do thi biéu dién z-score duoc dua ra trong
cac hinh tir Hinh 1 dén Hinh 7.
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Bang 1. Két qua danh gia COD trong miu M99-1
Théng s6 thir nghiém: COD
Gi4 tri an dinh ctia chuong trinh x*= 51,2 mg/L
Do 1éch chuan: s* = 2,38 mg/L

Mai s6 PTN Két qua (mg/L) Z-score
Lab 01 58,12 2,9
Lab 02 51,84 0,3
Lab 03 50,0 -0,5
Lab 04 55,4 1,8
Lab 05 51,11 0,0
Lab 07 52 0,3
Lab 08 49,20 -0,8
Lab 09 52,3 0,5
Lab 10 44,47 -2,8
Lab 11 52,7 0,6
Lab 12 52 0,3
Lab 13 55,38 1,8
Lab 14 48,8 -1,0
Lab 15 50,4 -0,3
Lab 18 479 -1,4
Lab 20 49,5 -0,7
Lab 21 50,4 -0,3
Lab 22 47,1 -1,7
Lab 23 49,92 -0,5
Lab 24 51,2 0,0
Lab 25 48 -1,3
Lab 26 51,2 0,0
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Théng s thir nghiém: COD
Gia trj 4n dinh ctia chuong trinh x*= 51,2 mg/L

D6 1éch chuan: s* = 2,38 mg/L

Mai s6 PTN Két qua (mg/L) Z-score
Lab 28 54,5 1,4
Lab 29 51 -0,1
Lab 30 53,8 1,1
Lab 31 52,6 0,6
Lab 32 52 0,3
Lab 35 51,4 0,1
Lab 36 51 -0,1
Lab 37 52 0,3

- PTN c6 két qud nam trong viing canh bdo: in nghiéng;
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Bang 2. Két qua danh gia BODs trong mau M99-1

Théng s6 thir nghiém: BODs

Gi4 tri an dinh ciia chuong trinh x*= 30,8 mg/L

Do 1éch chuan: s* = 2,42 mg/L

Mai s6 PTN

Két qua (mg/L) Z-score
Lab 01 31,5 0,3
Lab 02 30,07 -0,3
Lab 03 33,7 1,2
Lab 04 35,1 1,8
Lab 05 30,7 0,0
Lab 07 24 -2,8
Lab 08 31,81 0,4
Lab 09 26,15 -1,9
Lab 11 329 0,9
Lab 12 32 0,5
Lab 13 32,32 0,6
Lab 14 30,5 -0,1
Lab 15 30,9 0,0
Lab 18 24,7 -2,5
Lab 20 30,6 -0,1
Lab 21 22,7 -3,3
Lab 22 28,08 -1,1
Lab 23 31,2 0,2
Lab 24 32,05 0,5
Lab 25 27,7 -1,3
Lab 26 29,1 -0,7
Lab 28 32,8 0,8
Chuong trinh thur nghi¢m thanh thao NCEM-PT-99 Trang 10
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Théng s6 thir nghi¢ém: BODs

Do 1éch chuan: s* = 2,42 mg/L.

Gi4 trj 4n dinh ctia chuong trinh x*= 30,8 mg/L

Mai sé6 PTN

Két qua (mg/L)

Z-score
Lab 29 30 -0,3
Lab 30 334 1,1
Lab 31 30,2 -0,2
Lab 32 32 0,5
Lab 35 33,5 1,1
Lab 36 31 0,1
Lab 37 31 0,1

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

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

Chuong trinh thur nghi¢m thanh thao NCEM-PT-99
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Bang 3. Két qua danh gia Nitrite (N-NO2) trong miu M99-2

Théng s6 thir nghiém: Nitrite (N-NO»)

Gi4 trj 4n dinh ctia chuong trinh x*= 1,52 mgN/L

Do 1éch chuan: s* = 0,052 mgN/L

Mai s6 PTN

Két qua (mgN/L) z-score
Lab 01 1,491 -0,6
Lab 02 1,29 -4,4
Lab 03 1,49 -0,6
Lab 04 1,59 1,3
Lab 05 1,514 -0,1
Lab 07 1,25 -5,2
Lab 08 1,629 2,1
Lab 09 11,3 188
Lab 10 1,56 0,8
Lab 11 1,52 0,0
Lab 12 1,487 -0,6
Lab 13 1,49 -0,6
Lab 14 1,57 1,0
Lab 15 1,54 0,4
Lab 16 1,2813 -4,6
Lab 18 1,55 0,6
Lab 20 1,55 0,6
Lab 21 1,5 -0,4
Lab 22 1,46 -1,2
Lab 23 1,44 -1,5
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Théng s6 thir nghiém: Nitrite (N-NO>)
Gia trj 4n dinh ctia chuong trinh x*= 1,52 mgN/L

Do 1éch chuan: s* = 0,052 mgN/L

Ma s6 PTN Két qua (mgN/L) Z-score
Lab 24 1,5 -0,4
Lab 25 1,55 0,6
Lab 26 1,50 -0,4
Lab 28 1,5 -0,4
Lab 29 1,60 1,5
Lab 30 1,51 -0,2
Lab 31 1,55 0,6
Lab 32 1,57 1,0
Lab 35 1,51 -0,2
Lab 36 1,52 0,0
Lab 37 1,526 0,1

- PTN co ké:t qud nam trong ving canh bado: in nghiéng;

- PTN co ket qua ngoai khoang chdp nhan: in dam;

- Lab 09 6 két qua thir nghi¢m thong s6 N-NOy = 11,3 mg/L la gia tri bdt
thuong theo kiém nghi¢m Grubb, khong dwoc dwa vao bo so liéu dé xur Iy
thong ke.
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Bang 4. Két qua danh gia Amoni (N-NH4*) trong mau M99-3

Théng s6 thir nghiém: Amoni (N-NH4")
Gia tri 4n dinh ctia chuong trinh (x*= 3,09 mgN/L)
Do 1éch chuan: s* = 0,12 mgN/L

Ma s6 PTN Két qua (mgN/L) Z-score
Lab 01 9,48 53,3
Lab 02 2,04 -8,8
Lab 03 2,99 -0,8
Lab 04 3,13 0,3
Lab 05 3,01 -0,7
Lab 07 3,37 2,3
Lab 08 3,21 1,0
Lab 09 3,1 0,1
Lab 10 3,01 -0,7
Lab 11 3,12 0,3
Lab 12 3,013 -0,6
Lab 13 3,10 0,1
Lab 14 3,24 1,3
Lab 15 3,13 0,3
Lab 16 3,296 1,7
Lab 18 2,97 -1,0
Lab 20 3,12 0,3
Lab 21 3,0 -0,7
Lab 22 2,95 -1,2
Lab 23 3,25 1,3
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Théng s6 thir nghi¢ém: Amoni (N-NH4*)
Gia tri 4n dinh ctia chuong trinh (x*= 3,09 mgN/L)
Do 1éch chuan: s* = 0,12 mgN/L

Ma s6 PTN Két qua (mgN/L) Z-score
Lab 24 3,14 0,4
Lab 25 2,8 -2,4
Lab 26 3,13 0,3
Lab 28 3,15 0,5
Lab 29 2,76 -2,8
Lab 30 3,1 0,1
Lab 31 3,16 0,6
Lab 32 3,11 0,2
Lab 35 3,12 0,3
Lab 36 3,00 -0,7
Lab 37 3,06 -0,2

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

- PTN ¢6 két quad ngodi khodng chdp nhdn: in ddm;

- Lab 01 ¢6 két qua thir nghiém thong s6 N-NH;* = 9,48 mg/L la gia tri bat
thuong theo kiém nghi¢m Grubb, khong dwoc dwa vao bo so liéu dé xur Iy
thong ke.
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Bang 5. Két qua danh gia Tong Photpho trong mau M99-4
Théng s6 thir nghi¢ém: Tong Photpho
Gia tri 4n dinh ciia chuong trinh (x*= 1,50 mgP/L)
Do 1éch chuan: s* = 0,044 mgP/L

Mai s6 PTN Két qua (mgP/L) Z-score
Lab 01 1,70 4,5
Lab 02 1,63 2,9
Lab 04 1,4 -2,3
Lab 05 1,449 -1,2
Lab 07 1,67 39
Lab 08 1,5 0,0
Lab 09 1,48 -0,5
Lab 10 1,48 -0,5
Lab 11 1,52 0,5
Lab 12 1,52 0,5
Lab 13 1,52 0,5
Lab 14 1,53 0,7
Lab 15 1,52 0,5
Lab 18 1,48 -0,5
Lab 20 1,57 1,6
Lab 21 1,53 0,7
Lab 22 1,51 0,2
Lab 23 1,48 -0,5
Lab 24 1,52 0,5
Lab 25 2,1 13,6
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Théng s6 thir nghiém: Tong Photpho
Gia tri 4n dinh ctia chuong trinh (x*= 1,50 mgP/L)
Do 1éch chuan: s* = 0,044 mgP/L

Mai s6 PTN Két qua (mgP/L) Z-score
Lab 26 1,51 0,2
Lab 28 1,48 -0,5
Lab 29 1,44 -1,4
Lab 30 1,5 0,0
Lab 31 1,49 -0,2
Lab 32 1,45 -1,1
Lab 35 1,5 0,0
Lab 36 1,44 -1,.4
Lab 37 1,52 0,5

- PTN co ké:t qud nam trong ving canh bao: in nghiéng;

- PTN co ket qua ngoai khoang chap nhdn: in dam,

- Lab 25 ¢6 két qua thir nghi¢ém thong s6 Tong photpho = 2,1 mg/L la
gid tri bat thuong theo kiém nghiém Grubb, khong dwoc dua vao b so
liéu dé xw ly thong ke.
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Bang 6. Két qua danh gia Tong Nito trong miu M99-4
Théng s6 thir nghiém: Tong Nito
Gia trj 4n dinh ctia chuong trinh (x*= 5,81 mgN/L)
Do 1éch chuan: s* = 0,78 mgN/L

Mi s6 PTN Két qua (mg/L) Z-score
Lab 01 12,08 8,0
Lab 02 4,76 -1,3
Lab 04 6,94 1,4
Lab 05 5,42 -0,5
Lab 07 5,82 0,0
Lab 08 4,7 -1,4
Lab 09 5,0 -1,0
Lab 11 5,89 0,1
Lab 12 5,61 -0,3
Lab 13 6,32 0,7
Lab 14 5,59 -0,3
Lab 15 5,7 -0,1
Lab 18 7,28 1,9
Lab 20 6,36 0,7
Lab 21 5,65 -0,2
Lab 22 6,32 0,7
Lab 23 6,32 0,7
Lab 24 5,7 -0,1
Lab 25 6,72 1,2
Lab 26 6,53 0,9
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Théng s6 thir nghiém: Téng Nito
Gi4 tri 4n dinh ctia chuong trinh (x*= 5,81 mgN/L)

Do 1éch chuan: s* = 0,78 mgN/L

M3 s6 PTN Két qua (mg/L) zZ-score
Lab 28 4,7 1,4
Lab 29 5,82 0,0
Lab 30 4,8 -1,3
Lab 31 4,8 -1,3
Lab 32 5,78 0,0
Lab 35 59 0,1
Lab 36 6,34 0,7
Lab 37 6,45 0,8

- PTN co ké:t qud nam trong ving canh bao: in nghiéng;
- PTN co két qua ngoai khodang chdp nhdn: in dam;
- Lab 01 ¢6 két qua thir nghi¢m thong s6 Tong Nito = 12,08 mg/L la

gid tri bdt thuong theo kiém nghiém Grubb, khéng dwoc dwa vao bé sé
liéu dé xir Iy thong ké.
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Bang 6. Két qua danh gia Tong chit rin lo lirng (TSS) trong miu M99-5
Théng s6 thir nghiém: Tong chit rin lo limg (TSS)
Gia tri 4n dinh ctia chuong trinh (x*= 57,0 mg/L)

Do 1éch chuan: s* = 2,62 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab 01 65 3,1
Lab 02 4,16 20,2
Lab 03 61,0 1,5
Lab 04 47,4 -3,7
Lab 05 57,12 0,0
Lab 07 58 0,4
Lab 08 57,8 0,3
Lab 11 55,0 -0,8
Lab 12 59 0,8
Lab 13 59,3 0,9
Lab 14 56,2 -0,3
Lab 15 55,5 -0,6
Lab 18 60,5 1,3
Lab 20 53,4 -1,4
Lab 21 51,8 -2,0
Lab 22 58 0,4
Lab 23 56 -0,4
Lab 24 55,0 -0,8
Lab 25 40 6,5
Lab 26 55 -0,8
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Théng s6 thir nghiém: Tong chét rin lo lirng (TSS)
Gia trj 4n dinh ctia chuong trinh (x*= 57,0 mg/L)

Do 1éch chuan: s* = 2,62 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab 28 57,5 0,2
Lab 29 54 -1,1
Lab 30 58,3 0,5
Lab 31 59,2 0,8
Lab 32 58 0,4
Lab 35 56 -0,4
Lab 36 58 0,4
Lab 37 57 0,0

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

- PTN c6 két qud ngodi khodang chdp nhdn: in ddm;

- Lab 02 va Lab 25 ¢6 két qud thir nghiém théng sé TSS lan ot la
4,16 mg/L va 40mg/L la gid tri bat thirong theo kiém nghiém Grubb, khéng
dwge dwa vao bé sé lidu dé xir ly théng ke.
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4.2. Nhan xét va két luan

Tir két qua néu trong Bang 1 dén Bang 7 va tir Hinh 1 dén Hinh 7 cho
thay: Ty 1é cac PTN c6 két qua thir nghiém 7 thong s6 COD, BODs, Nitrite (N-
NO;), Téng Nito, Tong Phospho, Amoni (N-NH4*), Tong chit rin lo ling
(TSS) trén nén mau nudc mit dat theo tiéu chi danh gia cua chuong trinh la
tuong ddi cao, cu thé nhu sau:

- Thong sb COD: 28/30 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 18 93,3%);

- Thong s6 BODs: 26/29 PTN c6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 18 89,7%);

- Thong s6 Nitrite (N-NO»): 26/31 PTN c¢6 két qua dat theo tiéu chi danh
gia ciia chuong trinh (chiém ty 18 83,9%);

- Thong s6 Amoni (N-NH,*): 26/31 PTN c6 két qua dat theo tiéu chi danh
gia ciia chuong trinh (chiém ty 18 83,9%);

- Thong s6 Tong Nito : 27/28 PTN c¢6 két qua dat theo tiéu chi danh gia
ctia chuong trinh (chiém ty 18 96,4%);

- Thong s6 Tong Phospho: 24/29 PTN ¢6 két qua dat theo tiéu chi danh
gia ciia chuong trinh (chiém ty 18 82,8%);

- Thong s6 Tong chat ran lo lung (TSS): 24/28 PTN c6 két qua dat theo
tiéu chi danh gia ctia chuong trinh (chiém ty 18 85,7%);

Két qua thr nghiém cac thong sé6 COD, BODs, Nitrite (N-NOy), Tong
Nito, Tong Phospho, Amoni (N-NH,*), Tong chét ran lo limg (TSS) trén nén
mau nudc mit cua cac PTN tham gia ¢6 d6 chum khé t6t. Nhin chung, két qua
thir nghiém cho thay xu hudng vé chat luong & cac PTN ngay cang dugc nang
1én, dap tng muc tiéu chit luong trong phan tich méi truong. Toan bd cic don
vi tham gia 4p dung cic phuong phap thr nghiém tiéu chuan qubc gia, tiéu
chuan qudc té phu hop quy dinh tai Thong tu 10/2021/TT-BTNMT. Tuy nhién,
con mot sé diém can luu y nhu sau:

- Con mot sé PTN st dung phuong phap 16i thoi vi du: Lab 02; Lab 05;
Lab 24; Lab 35 phuong phdp SMEWW phién ban nam 2017. Cac PTN nay can
sém cap nhat ap dung cac phuong phap tiéu chuan phién ban hién hanh 13 nim

2023.

- C4c PTN c¢6 két qua nam ngoai khoang chip nhan theo tiéu chi danh gia
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ctia chuong trinh dua ra v6i hé sd z-score kha 10n cu thé nhu: Lab 01 c6 két qua
thong sb N-NH,*, TN, TP, TSS hé s z-score 1an lwot 1a 53,3; 8,0; 4,5 va 3,1;
Lab 02 c6 két qua thir nghiém thong s6 N-NH,*, N-NO,", TSS hé s6 z-score lan
luot 1a 8,8; 4,4 va 20,2; Lab 07 c6 két qua thir nghiém thong s N-NO,-, TP hé
sb z-score 1an luot 12 5,2 va 3,9; Lab 09 c6 két qua thir nghiém thong s6 N-NO,
hé sb z-score 1a 188; Lab 25 co két qua thir nghiém thong s6 TP, TSS hé sb
z-score lan lugt 1a 13,6 va 6,5.

Céac PTN nay cin xem xét tim hiéu nguyén nhan va c6 bién phap cai tién,
khic phuc phu hop nhu: xem xét tong thé cac diéu kién trang thiét bi, diéu kién
moi trudng, quy trinh va tay nghé can bd phan tich,... cling nhu xem xét cap
nhat phuong phap tiéu chudn méi da duoc thay thé va ban hanh tuan thu theo
quy dinh tai Thong tu 10/2021/TT-BTNMT va cic quy chuan k¥ thuat qudc
gia hién hanh vé& méi truong. Ngoai ra, PTN cin ting cuong cac bién phap
QA/QC, dic biét 1a viéc sir dung cac mau QC nham cai thién chat luong két qua
thtr nghiém noi riéng va QA/QC trong PTN no6i chung.

5. Tai liéu tham khao
[1] TCVN ISO/IEC 17025: 2017 yéu cau vé ning luc ctia PTN va hiéu chuan;

[2] TCVN ISO/IEC 17043: 2011 Panh gia sy phu hop - yéu cau chung ddi voi
thtr nghiém thanh thao;

[3] General requirements for the competence of testing and calibration
laboratories: ISO/IEC 17025:2017;

[4] Statistical methods for use in proficiency testing by interlaboratory
comparisons: ISO 13528:2015;

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

[6] General requirements for proficiency testing: ISO/IEC 17043:2010;
[71 Use of Proficiency Testing as a Tool for Accreditation in Testing:
ILLAC-G22:2004.

[8] Accuracy (trueness and precision) of measurement methods and results —
Part 2: Basic method for the determination of repeatability and reproducibility of
a standard measurement method: ISO 5725-2:2019.

[9] CEM-P.PT.04: Thu tuc kiém soat ho so
[10] CEM-P.PT.15: Thu tuc thiét ké chuong trinh TNTT/SSLP
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[11] CEM-SOP.PT.01: Quy trinh td churc thir nghi¢m thanh thao/so sanh lién
phong thi nghiém.

[12] CEM-SOP.PT.02: Quy trinh x4y dyng va trién khai cac chuong trinh thir
nghiém thanh thao/so séanh lién phong thi nghiém.

[13] CEM-SOP.PT.03: Quy trinh xir 1y théng ké trong thir nghiém thanh

thao/so sanh lién phong.
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Phu luc 01. Tong hop thong tin vé phwong phap thir nghiém ciia cac PTN tham gia chwong trinh

STT | Thong s6 Phwong phap phan tich Ma PTN
SMEWW 5220C:2017 Lab: 02, 05, 24, 35.
SMEWW 5220C:2023 ggbégl, 03, 07, 10,11, 12, 15, 20, 21, 23, 25, 26, 28, 29, 30, 31, 32,
1 COD | SMEWW 5220B&C:2023 Lab: 13, 22.
SMEWW 5220B:2023 Lab: 04, 08, 18.
SMEWW 5220B Lab: 14.
HACH 8000, HR(20-1500mg/L) | Lab: 09.
TCVN 6001-1:2008 Lab: 02, 03, 09, 13, 24, 35.
TCVN 6001:2021 Lab: 07.
TOVN 6001-1:2021 Lab: 01, 04, 11, 12, 14, 15, 20, 21, 23, 25, 26, 28, 29, 30, 31, 32.
36, 37.
2 BODs
SMEWW 5210B:2023 Lab: 08, 18.
SMEWW 5210B:2023 + ,
TCVN 7324:2004 Lab: 22.
SMEWW 5210B:2017 Lab: 05.
TOVN 6178:1996 Lab: 01, 02, 03, 05, 10, 12, 14, 15, 16, 18, 20, 21,22, 24. 25, 26, 30,
31,32, 35.
SMEWW 4500-NO,".B:2023 Lab: 07, 08, 13, 23, 28, 29, 37.
3 NOZ  F'revN 6494-1: 2011 Lab: 11, 36.
SMEWW 4110 B:2023 Lab: 04.
HACH 8153, HR(2-250mg/L) Lab: 09.
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STT | Thong s6 Phwong phap phan tich Ma PTN

Lab: 01, 02, 05, 07, 10, 12, 14, 15, 18, 20, 21, 22, 24, 25, 26, 28,

TCVN 6202:2008 29,30, 31, 32, 35.

US EPA 200.7 Lab: 04.

4 TP SMEWW4500-P.B&E:2023 Lab: 08, 13, 23.
HACH 10127, HR(0,0-100mg/L) | Lab: 09.
US EPA Method 365.3 Lab: 11.
SMEWW4500-P.B&D:2023 Lab: 36, 37.

Lab: 01, 02, 03, 04, 05, 07, 08, 10, 12, 13, 14, 15, 16, 20, 21, 22,

TCVN 6179-1:1996 23.24.26.29. 31, 32, 36, 37.

SMEWW 4500-NH3.B&F.2023 | Lab: 11, 28, 30.

SMEWW 4500-NH3.B&D.2023 | Lab: 18.

5 NH4
HACH 10031, HR(0.4-50mg/L) | Lab: 09.
SMEWW 4500-NH; B&F.2017 | Lab: 35.
EPA Method 350.2 Lab: 25.
gﬁgw jggg:ﬁ&?gﬁ)g Lab: 01, 02,07, 08, 15, 21,22, 26, 28.29. 30, 31, 32, 37.
SMEWW 4500-N.CB2023 + | -
6 TN | SMEWW 4500-N.NOs~E:2023
TCVN 6624-2:2000 Lab: 14.
TCVN 6624-1:2000 Lab: 04, 11.
TCVN 6638:2000 Lab: 05, 13,24, 25, 35.
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STT | Théng s6

Phwong phap phan tich Ma PTN
HACH 10072, HR(2-150mg/L) Lab: 09.
SMEWW 4500-N.E:2023 Lab: 18.
SMEWW 4500-N.C:2023 Lab: 12, 20, 36.

7 TSS

TCVN 6625:2000

Lab: 02, 03, 04,05, 07, 12, 14, 15, 20, 21, 22, 24, 25, 26, 28, 30, 31,

32, 35, 37.

SMEWW 2540D:2023

Lab: 08, 11, 13, 18, 23, 29, 36.

Ghi chii: Théng tin vé phwong phdp do cdc té chire PTN tham gia cung cdp
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Phu luc 2. Két qua danh gia dé dong nhit, do bén
- Két qua danh gia do dong nhat

Homogeneity check

Théng s6: COD

(ISO 13528:2015) M99-1)
Sample t valueitl, | valuei2, ¥, Ny w, Homogeneity
Xt,1 Xt,2
51,0 0,00 0,00 check
1 51 51 ’ ’ ’ according to
2 54 48 51,0 9,00 18,0 ISO 13528,
3 51 54 52,5 2,25 4,50 B.2 and B.3
4 51 51 51,0 0,00 0,00 ©13[th7 Dlr-
ichae
5 48 51 49,5 2,25 4,50 Koch, Univ.
6 51 48 49,5 2,25 4,50 Stuttgart
7 48 51 49,5 2,25 4,50
8 51 48 49,5 2,25 4,50
9 51 51 51,0 0,00 0,00
10 51 51 51,0 0,00 0,00
P el poobere
L e o
E
E - =il i i il
£ |
g
| - mE .mE
|
L= SN
Number of samples 10
Number of replicates 2
General average » 50,6
Variance of sample verages 1,052 Standard dev. of sample averages 1,012
Within-sample variance 4,050 Within-sample standard dev. sw 2,012
Between-sample variance = 0,000 Between-sample standard dev. ss 0,000
Expected standard deviation for proficiency assessment Opt 3,640
check 1,092
value
Homogeneity OK
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Homogeneity check

Théng s6: BODs

(ISO 13528:2015) (M99-1)
Sample t value#l, | value#, X L w, Homogeneity
Xt,1 Xt,2 check
1 32 31 31,5 0,250 0,500 according to
2 31 31 31,0 0,000 0,000 ISO 13528,
3 30 28 29,0 1,000 2,000 B.2 and B.3
4 30 28 29,0 1,000 2,000 © 291h7 I?Y-
5 29 29 29,0 0,000 0,000 Michael
Koch, Univ.
6 29 29 29,0 0,000 0,000 Stuttgart
7 30 31 30,5 0,250 0,500
8 31 29 30,0 1,000 2,000
9 30 30 30,0 0,000 0,000
10 30 31 30,5 0,250 0,500
I pETE—Ty R CK
-
[
= | RO & - #
E :
= - - - -
E i i
£
; | - -
E : & -l
|||.r1.|:|.|-' =
Number of samples 10
Number of replicates 2
General average * 30,0
Variance of sample verages &, 0,858  |Standard dev. of sample averages 0,926
Within-sample variance 0,750 | Within-sample standard dev. sw 0,866
Between-sample variance # 0,483 Between-sample standard dev. s 0,695
Expected standard deviation for proficiency assessment opt | 1,786
check 0.536
value

Homogeneity

OK

Chuong trinh thtr nghiém thanh thao NCEM-PT-99

Trang 36




Trung tdm Quan trac moi truong mién Bac - Cuc Méi truong

Homogeneity check

Théng s6: N-NOz

(ISO 13528:2015) (M99-2)
Sample t valueitl, | value#?, ¥, ¥y Y, Homogeneity
Xt,1 Xt,2
1 4 1,4 1,4 check
1,49 A7 ,480 0,000 0,000 according to
2 1,48 1,49 1,487 0,000 0,000 ISO 13528,
3 1,49 1,49 1,488 0,000 0,000 B.2 and B.3
4 1,49 1,49 1491 | 0,000 0,000 QU ok
Michael
5 1,49 1,48 1,486 0,000 0,000 Koch, Univ.
6 1,49 1,49 1,493 0,000 0,000 Stuttgart
7 1,49 1,48 1,486 0,000 0,000
8 1,48 1,48 1,482 0,000 0,000
9 1,49 1,49 1,491 0,000 0,000
10 1,50 1,47 1,484 0,000 0,000
HmmogEneEly cheos
L]
= 1.8 . .:_:. e Il
¢ .
i e LAt S e
= e * .
¥, .
L
i - -
R T
Number of samples 10
Number of replicates 2
General average © 1,487
Variance of sample verages 0,000 |Standard dev. of sample averages 1| 0,004
Within-sample variance 0,000 Within-sample standard dev. sw 0,008
Between-sample variance = 0,000 Between-sample standard dev. s 0,000
Expected standard deviation for proficiency assessment Opt 3,002
check 0,091
value
Homogeneity OK
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Homogeneity check

Théong so6: N-NH4*

(ISO 13528:2015) (M99-3)
Sample t valueitl, | value#?, ¥, Ny w, Homogeneity
Xt,1 Xt,2
check
1 2,98 3,03 3,01 0,001 0,001 according to
2 3,03 3,00 3,01 0,000 0,000 ISO 13528,
3 3,00 3,03 3,01 0,000 0,000 B.2 and B.3
4 3.01 3,04 302 | 0,000 0,000 © 2017 Dr.
Michael
5 2,98 3,01 3,00 0,000 0,001 Koch, Univ.
6 3,02 3,07 3,05 0,001 0,001 Stuttgart
7 3,03 3,03 3,03 0,000 0,000
8 2,97 3,00 2,99 0,000 0,000
9 3,00 3,01 3,00 0,000 0,000
10 2,97 3,00 2,99 0,000 0,000
Hirm oy ne ity checs .
L |
3y &
E . u W £ ! 4
i ey
E il il —— -l I -
i & -
¥ ¥
‘i'LH. | ] ]
Number of samples 10
Number of replicates 2
General average © 3,01
Variance of sample verages 0,000 |Standard dev. of sample averages 0,019
Within-sample variance 0,001 Within-sample standard dev. sw 0,023
Between-sample variance # 0,000  |Between-sample standard dev. ss 0,010
Expected standard deviation for proficiency assessment Opt 3,652
check 1,096
value

OK

Homogeneity
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Homogeneity check

Théng s6: Tong Nito

(ISO 13528:2015) (M99-4)
Sample t valueitl, | value#?, ¥, Ny w, Homogeneity
Xt,1 Xt,2
check
1 5,90 5,92 5,91 0,0001 0,0002 according to
2 5,94 5,97 5,96 0,0003 0,0006 ISO 13528,
3 5,96 5,95 5,96 0,0000 0,0000 B.2 and B.3
4 5.94 5,94 594 | 00000 | 00000 | ©2017Dr
Michael
5 5,97 5,99 5,98 0,0001 0,0002 Koch, Univ.
6 6,01 5,99 6,00 0,0001 0,0002 Stuttgart
7 6,02 6,00 6,01 0,0002 0,0003
8 6,00 5,99 5,99 0,0001 0,0001
9 5,90 6,02 5,96 0,0034 0,0068
10 5,99 5,98 5,99 0,0001 0,0001
oo gEn ey :"I-I-F. .
| ! — ' r
i il
— ™ |
e "
E I : » " =
N 1
v ey
5 (-
Jom B :
Hrtlﬂ Fr.am
Number of samples 10
Number of replicates 2
General average © 5,97
Variance of sample verages &, 0,001 Standard dev. of sample averages 0,031
Within-sample variance 0,001 Within-sample standard dev. sw 0,029
Between-sample variance # 0,001 Between-sample standard dev. s 0,023
Expected standard deviation for proficiency assessment Opt 1,808
check 0.542
value

Homogeneity

OK
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Homogeneity check

Théng s6: Tong Photpho

(ISO 13528:2015) (M99-4)
Sample t valueitl, | value#?, ¥, Ny w, Homogeneity
Xt,1 Xt,2
check
1 1,52 1,52 1,520 0,0000 0,0000 according to
2 1,53 1,52 1,525 0,0000 0,0001 ISO 13528,
3 1,51 1,52 1,515 0,0000 0,0001 B.2 and B.3
4 1,52 1,52 1,520 | 00000 | 00000 | ©2017Dr.
Michael
5 1,52 1,53 1,525 0,0000 0,0001 Koch. Univ.
6 1,51 1,51 1,510 0,0000 0,0000 Stuttgart
7 1,51 1,52 1,515 0,0000 0,0001
8 1,50 1,51 1,505 0,0000 0,0001
9 1,52 1,52 1,520 0,0000 0,0000
10 1,52 1,51 1,515 0,0000 0,0001
Iz o=y L"‘lr.ﬁ .
H | ] o
:E P e s s - B
E '
E . & A —
g -
fou!
|||.r1I|||: Fr
Number of samples 10
Number of replicates 2
General average © 1,517
Variance of sample verages &, 0,000 Standard dev. of sample averages 0,006
Within-sample variance 0,000 Within-sample standard dev. sw 0,005
Between-sample variance # 0,000 Between-sample standard dev. s 0,005
Expected standard deviation for proficiency assessment Opt 1,434
check 0.430
value
Homogeneity OK
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Homogeneity check Théng s6: Tong chit rin lo lirng (TSS)
(ISO 13528:2015) (M99-5)
Sample t value#l, | value#2, %, o e Homogeneity
Xt,1 Xt,2 check
1 59 59 58,7 0,020 0,039 according to
ISO 13528
2 2 2 4 ’
58 58 58, 0,023 0,045 B2 and B.3
3 60 59 59,4 0,062 0,125 © 2017 Dr.
4 59 60 59,2 0,160 0,320 Michael
5 59 60 59,7 0,422 0,845 Koch, Univ.
6 60 59 596 | 0422 0,845 Stuttgart
7 60 58 58,8 1,103 2,205
8 59 59 58,6 0,000 0,000
9 58 59 58,5 0,563 1,125
10 59 58 58,6 0,490 0,980
I =y |'.'|'lr.E .
T
.
P e
; . b= ]
L . § =
.il B SN §
L]
e SRR
-
" =
[P
Number of samples 10
Number of replicates 2
General average * 58,9
Variance of sample verages 5, 0,254 Standard dev. of sample averages 0,504
Within-sample variance 0,653 Within-sample standard dev. sw 0,808
Between-sample variance # 0,000 Between-sample standard dev. s 0,000
Expected standard deviation for proficiency assessment Opt 10,33
check 3.100
value

Homogeneity OK

Két luan: Miu NCEM-PT-99 (M99-1, M99-2, M99-3, M99-4, M99-5) dong nhit
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- Két qua danh gia do bén sau 7 ngay

KET QUA PANH GIA PQ BEN CHUONG TRINH NCEM-PT-99
Théng sb COD BODs N-NOy N-NH4* Téng Nite | Tong Photpho TSS
Miu (mg/L) (mg/L) (mgN/L) (mgN/L) (mgN/L) (mgP/L) (mg/L)

1 50 31 1,49 3,06 5,94 1,51 60

2 50 30 1,49 3,06 5,96 1,52 58

3 50 30 1,50 3,07 5,95 1,50 58

4 53 31 1,49 3,07 592 1,50 59
Trung binh (Y) 50,8 30,5 1,49 3,06 5,94 1,51 58,8
Trung binh (X) 50,6 30,0 1,49 3,01 5,97 1,52 58,9
0,3%Spr 1,517 0,899 0,045 0,090 0,179 0,046 1,768
| X-Y | 0,200 0,550 0,004 0,053 0,027 0,010 0,174

Két luin MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAiu bén
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- Két qua danh gia d6 bén sau 15 ngay

KET QUA PANH GIA PQ BEN CHUONG TRINH NCEM-PT-99

Théng sb COD BODs N-NOy N-NH4* Téng Nitoe | Tong Photpho TSS
Miu (mg/L) (mg/L) (mgN/L) (mgN/L) (mgN/L) (mgP/L) (mg/L)
1 52 29 1,48 3,06 5,96 1,52 59
2 52 30 1,47 3,06 5,97 1,53 60
3 49 30 1,49 3,04 5,97 1,51 58
4 49 30 1,47 3,05 5,97 1,52 59
Trung binh (Y) 50,5 29,8 1,48 3,05 597 1,52 59,0
Trung binh (X) 50,6 30,0 1,49 3,01 5,97 1,52 58,9
0,3*Spr 1,517 0,899 0,045 0,090 0,179 0,046 1,768
| X-Y | 0,050 0,200 0,008 0,042 0,002 0,003 0,076
Két luan Mau bén MAu bén Maiu bén Maiu bén Maiu bén Maiu bén Mau bén
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Phu luc 3. Két qua xir ly thong ké tinh toan gia tri x*, s*

Két qua tinh todn gid tri x*, s* doi véi théng s6 COD

Alg((ggl;)l;l A Xi |xi - med(xi)| | 1stiter. 2nd iter. | 3rd iter. 4th iter. Sth iter. 6th iter. 7th iter. 8th iter.
x*-9 48,44 48,15 47,94 47,78 47,71 47,67 47,65 47,64
x*+0 53,96 54,25 54,46 54,62 54,70 54,75 54,77 54,78
Lab 01 58,12 7,000 53,96 54,25 54,46 54,62 54,70 54,75 54,77 54,78
Lab 02 51,84 0,640 51,84 51,84 51,84 51,84 51,84 51,84 51,84 51,84
Lab 03 50,0 1,200 50,00 50,00 50,00 50,00 50,00 50,00 50,00 50,00
Lab 04 554 4,200 53,96 54,25 54,46 54,62 54,70 54,75 54,77 54,78
Lab 05 51,11 0,090 51,11 51,11 51,11 51,11 51,11 51,11 51,11 51,11
Lab 07 52 0,800 52,00 52,00 52,00 52,00 52,00 52,00 52,00 52,00
Lab 08 49,20 2,000 49,20 49,20 49,20 49,20 49,20 49,20 49,20 49,20
Lab 09 52,3 1,100 52,30 52,30 52,30 52,30 52,30 52,30 52,30 52,30
Lab 10 44,47 6,730 48,44 48,15 47,94 47,78 47,71 47,67 47,65 47,64
Lab 11 52,7 1,500 52,70 52,70 52,70 52,70 52,70 52,70 52,70 52,70
Lab 12 52 0,800 52,00 52,00 52,00 52,00 52,00 52,00 52,00 52,00
Lab 13 55,38 4,180 53,96 54,25 54,46 54,62 54,70 54,75 54,77 54,78
Lab 14 48,8 2,400 48,80 48,80 48,80 48,80 48,80 48,80 48,80 48,80
Lab 15 50,4 0,800 50,40 50,40 50,40 50,40 50,40 50,40 50,40 50,40
Lab 18 47,9 3,300 48,44 48,15 47,94 47,90 47,90 47,90 47,90 47,90
Lab 20 49,5 1,700 49,50 49,50 49,50 49,50 49,50 49,50 49,50 49,50
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Algorithm A

(COD) Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter. 7th iter. 8th iter.
Lab 21 50,4 0,800 50,40 50,40 50,40 50,40 50,40 50,40 50,40 50,40
Lab 22 47,1 4,100 48,44 48,15 47,94 47,78 47,71 47,67 47,65 47,64
Lab 23 49,92 1,280 49,92 49,92 49,92 49,92 49,92 49,92 49,92 49,92
Lab 24 51,2 0,000 51,20 51,20 51,20 51,20 51,20 51,20 51,20 51,20
Lab 25 48 3,200 48,44 48,15 48,00 48,00 48,00 48,00 48,00 48,00
Lab 26 51,2 0,000 51,20 51,20 51,20 51,20 51,20 51,20 51,20 51,20
Lab 28 54,5 3,300 53,96 54,25 54,46 54,50 54,50 54,50 54,50 54,50
Lab 29 51 0,200 51,00 51,00 51,00 51,00 51,00 51,00 51,00 51,00
Lab 30 53,8 2,600 53,80 53,80 53,80 53,80 53,80 53,80 53,80 53,80
Lab 31 52,6 1,400 52,60 52,60 52,60 52,60 52,60 52,60 52,60 52,60
Lab 32 52 0,800 52,00 52,00 52,00 52,00 52,00 52,00 52,00 52,00
Lab 35 514 0,200 51,40 51,40 51,40 51,40 51,40 51,40 51,40 51,40
Lab 36 51 0,200 51,00 51,00 51,00 51,00 51,00 51,00 51,00 51,00
Lab 37 52 0,800 52,00 52,00 52,00 52,00 52,00 52,00 52,00 52,00
new x* 51,2 51,2 51,2 51,2 51,2 51,2 51,2 51,2 51,2
MAD 1,24

new s* 1,84 2,03 2,17 2,28 2,33 2,36 2,37 2,38 2,38

Chuong trinh thtr nghiém thanh thao NCEM-PT-99

Trang 45



Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Két qua tinh todn gid tri x*, s* doi véi théng s6 BODs

Algorithm A

(BODs) xi | |xi- med(xi)| | Istiter. | 2nd iter. | 3rd iter. | 4thiter. | Sthiter. | 6thiter. |7th iter. | 8th iter.| 9thiter. | 10th iter.
x*-d 28,66 28,20 27,81 27,53 27,36 27,26 27,20 27,17 27,15 27,13
x*+d 33,34 33,73 34,00 34,15 34,25 34,31 34,34 34,36 34,38 34,38
Lab 01 31,5 0,500 31,50 31,50 31,50 31,50 31,50 31,50 31,50 31,50 31,50 31,50
Lab 02 30,07 0,930 30,07 30,07 30,07 30,07 30,07 30,07 30,07 30,07 30,07 30,07
Lab 03 33,7 2,700 33,34 33,70 33,70 33,70 33,70 33,70 33,70 33,70 33,70 33,70
Lab 04 35,1 4,100 33,34 33,73 34,00 34,15 34,25 34,31 34,34 34,36 34,38 34,38
Lab 05 30,7 0,300 30,70 30,70 30,70 30,70 30,70 30,70 30,70 30,70 30,70 30,70
Lab 07 24 7,000 28,66 28,20 27,81 27,53 27,36 27,26 27,20 27,17 27,15 27,13
Lab 08 31,81 0,810 31,81 31,81 31,81 31,81 31,81 31,81 31,81 31,81 31,81 31,81
Lab 09 26,15 4,850 28,66 28,20 27,81 27,53 27,36 27,26 27,20 27,17 27,15 27,13
Lab 11 32,9 1,900 32,90 32,90 32,90 32,90 32,90 32,90 32,90 32,90 32,90 32,90
Lab 12 32 1,000 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
Lab 13 32,32 1,320 32,32 32,32 32,32 32,32 32,32 32,32 32,32 32,32 32,32 32,32
Lab 14 30,5 0,500 30,50 30,50 30,50 30,50 30,50 30,50 30,50 30,50 30,50 30,50
Lab 15 30,9 0,100 30,90 30,90 30,90 30,90 30,90 30,90 30,90 30,90 30,90 30,90
Lab 18 24,7 6,300 28,66 28,20 27,81 27,53 27,36 27,26 27,20 27,17 27,15 27,13
Lab 20 30,6 0,400 30,60 30,60 30,60 30,60 30,60 30,60 30,60 30,60 30,60 30,60
Lab 21 22,7 8,300 28,66 28,20 27,81 27,53 27,36 27,26 27,20 27,17 27,15 27,13
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Algorithm A

(BOD:) Xi | |xi- med(xi)| | Istiter. | 2nd iter. | 3rd iter. | 4thiter. | Sthiter. | 6thiter. |7th iter. | 8th iter.| 9thiter. | 10th iter.
Lab 22 28,08 2,920 28,66 28,20 28,08 28,08 28,08 28,08 28,08 28,08 28,08 28,08
Lab 23 31,2 0,200 31,20 31,20 31,20 31,20 31,20 31,20 31,20 31,20 31,20 31,20
Lab 24 32,05 1,05 32,05 32,05 32,05 32,05 32,05 32,05 32,05 32,05 32,05 32,05
Lab 25 27,7 3,300 28,66 28,20 27,81 27,70 27,70 27,70 27,70 27,70 27,70 27,70
Lab 26 29,1 1,900 29,10 29,10 29,10 29,10 29,10 29,10 29,10 29,10 29,10 29,10
Lab 28 32,8 1,800 32,80 32,80 32,80 32,80 32,80 32,80 32,80 32,80 32,80 32,80
Lab 29 30 1,000 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00 30,00
Lab 30 334 2,400 33,34 33,40 33,40 33,40 33,40 33,40 33,40 33,40 33,40 33,40
Lab 31 30,2 0,800 30,20 30,20 30,20 30,20 30,20 30,20 30,20 30,20 30,20 30,20
Lab 32 32 1,000 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00 32,00
Lab 35 33,5 2,500 33,34 33,50 33,50 33,50 33,50 33,50 33,50 33,50 33,50 33,50
Lab 36 31 0,000 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
Lab 37 31 0,000 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00 31,00
new x* 31,0 31,0 30,9 30,8 30,8 30,8 30,8 30,8 30,8 30,8 30,8
MAD | 1,05
news* | 1,56 1,84 2,06 2,21 2,30 2,35 2,38 240 | 241 2,42 2,42
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Két qua tinh todn gid tri x*, s* doi véi thong s6 N-NOy

Algorithm A . . . .
(N-NO>) Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
x*-9 1,445 1,443 1,441 1,440
x*¥+0 1,585 1,592 1,594 1,595
Lab 01 1,491 0,024 1,491 1,491 1,491 1,491
Lab 02 1,29 0,225 1,445 1,443 1,441 1,440
Lab 03 1,49 0,025 1,490 1,490 1,490 1,490
Lab 04 1,59 0,075 1,585 1,590 1,590 1,590
Lab 05 1,514 0,020 1,514 1,514 1,514 1,514
Lab 07 1,25 0,265 1,445 1,443 1,441 1,440
Lab 08 1,629 0,114 1,585 1,592 1,594 1,595
Lab 10 1,56 0,045 1,560 1,560 1,560 1,560
Lab 11 1,52 0,005 1,520 1,520 1,520 1,520
Lab 12 1,487 0,028 1,487 1,487 1,487 1,487
Lab 13 1,49 0,025 1,490 1,490 1,490 1,490
Lab 14 1,57 0,055 1,570 1,570 1,570 1,570
Lab 15 1,54 0,025 1,540 1,540 1,540 1,540
Lab 16 1,2813 0,234 1,445 1,443 1,441 1,440
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Algorithm A . . . .
(N-NO>) Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.

Lab 18 1,55 0,035 1,550 1,550 1,550 1,550
Lab 20 1,55 0,035 1,550 1,550 1,550 1,550
Lab 21 1,5 0,015 1,500 1,500 1,500 1,500
Lab 22 1,46 0,055 1,460 1,460 1,460 1,460
Lab 23 1,44 0,075 1,445 1,443 1,441 1,440
Lab 24 1,5 0,015 1,500 1,500 1,500 1,500
Lab 25 1,55 0,035 1,550 1,550 1,550 1,550
Lab 26 1,50 0,015 1,500 1,500 1,500 1,500
Lab 28 1,5 0,015 1,500 1,500 1,500 1,500
Lab 29 1,60 0,085 1,585 1,592 1,594 1,595
new x* 1,52 1,52 1,52 1,52 1,52
MAD 0,032

new s* 0,047 0,049 0,051 0,052 0,052
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Két qua tinh todn gid tri x*, s* doi véi thong s6 N-NH,*

Al(]gvo_l]'\i;;?)A Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter.
s 2,897 2,896 2,900
s 3,313 3,278 3,271
Lab 02 2,04 1,065 2,897 2,896 2,900
Lab 03 2,99 0,115 2,990 2,990 2,990
Lab 04 3,13 0,025 3,130 3,130 3,130
Lab 05 3,01 0,095 3,010 3,010 3,010
Lab 07 3,37 0,265 3,313 3,278 3,271
Lab 08 3,21 0,105 3,210 3,210 3,210
Lab 09 3,1 0,005 3,100 3,100 3,100
Lab 10 3,01 0,095 3,010 3,010 3,010
Lab 11 3,12 0,015 3,120 3,120 3,120
Lab 12 3,013 0,092 3,013 3,013 3,013
Lab 13 3,10 0,005 3,100 3,100 3,100
Lab 14 3,24 0,135 3,240 3,240 3,240
Lab 15 3,13 0,025 3,130 3,130 3,130
Lab 16 3,296 0,191 3,296 3,278 3,271
Lab 18 2,97 0,135 2,970 2,970 2,970
Lab 20 3,12 0,015 3,120 3,120 3,120

Chuong trinh thtr nghiém thanh thao NCEM-PT-99 Trang 50




Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Algorithm A

(N-NH.") Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter.

-NHy
Lab 21 3,0 0,105 3,000 3,000 3,000
Lab 22 2,95 0,155 2,950 2,950 2,950
Lab 23 3,25 0,145 3,250 3,250 3,250
Lab 24 3,14 0,035 3,140 3,140 3,140
Lab 25 2,8 0,305 2,897 2,896 2,900
Lab 26 3,13 0,025 3,130 3,130 3,130
Lab 28 3,15 0,045 3,150 3,150 3,150
Lab 29 2,76 0,345 2,897 2,896 2,900
Lab 30 3,1 0,005 3,100 3,100 3,100
Lab 31 3,16 0,055 3,160 3,160 3,160
Lab 32 3,11 0,005 3,110 3,110 3,110
Lab 35 3,12 0,015 3,120 3,120 3,120
Lab 36 3,00 0,105 3,000 3,000 3,000
Lab 37 3,06 0,045 3,060 3,060 3,060
new x* 3,105 3,09 3,09 3,09
MAD 0,094
new s* 0,139 0,13 0,12 0,12
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Két qua tinh todn gid tri x*, s* doi véi thong sé6 Tong Nito (TN)

Alg(zl%t\lh)m A Xi |xi - med(xi)| 1st iter. 2nd iter.
x*-90 4,708 4,646
x*+9 6,932 6,974
Lab 02 4,76 1,060 4,760 4,760
Lab 04 6,94 1,120 6,932 6,940
Lab 05 5,42 0,400 5,420 5,420
Lab 07 5,82 0,000 5,820 5,820
Lab 08 4,7 1,120 4,708 4,700
Lab 09 5,0 0,820 5,000 5,000
Lab 11 5,89 0,070 5,890 5,890
Lab 12 5,61 0,210 5,610 5,610
Lab 13 6,32 0,500 6,320 6,320
Lab 14 5,59 0,230 5,590 5,590
Lab 15 5,7 0,120 5,700 5,700
Lab 18 7,28 1,460 6,932 6,974
Lab 20 6,36 0,540 6,360 6,360
Lab 21 5,65 0,170 5,650 5,650
Lab 22 6,32 0,500 6,320 6,320
Lab 23 6,32 0,500 6,320 6,320
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Alg(zl;;h)m A Xi |xi - med(xi)| 1st iter. 2nd iter.
Lab 24 5,7 0,120 5,700 5,700
Lab 25 6,72 0,900 6,720 6,720
Lab 26 6,53 0,710 6,530 6,530
Lab 28 4,7 1,120 4,708 4,700
Lab 29 5,82 0,000 5,820 5,820
Lab 30 4,8 1,020 4,800 4,800
Lab 31 4,8 1,020 4,800 4,800
Lab 32 5,78 0,040 5,780 5,780
Lab 35 5.9 0,080 5,900 5,900
Lab 36 6,34 0,520 6,340 6,340
Lab 37 6,45 0,630 6,450 6,450
new x* 5,82 5,81 5,81
MAD 0,50
new s* 0,74 0,78 0,78
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Két qua tinh todn gid tri x*, s* doi véi thong sé Tong Photpho (TP)

Alg()(l,ii,;,ll)m A Xi i - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter.
x*-d 1,45 1,44 1,44 1,44 1,44
x*+d 1,56 1,56 1,57 1,57 1,57
Lab 01 1,70 0,195 1,56 1,56 1,57 1,57 1,57
Lab 02 1,63 0,125 1,56 1,56 1,57 1,57 1,57
Lab 04 1,4 0,105 1,45 1,44 1,44 1,44 1,44
Lab 05 1,449 0,056 1,45 1,45 1,45 1,45 1,45
Lab 07 1,67 0,165 1,56 1,56 1,57 1,57 1,57
Lab 08 1,5 0,005 1,50 1,50 1,50 1,50 1,50
Lab 09 1,48 0,025 1,48 1,48 1,48 1,48 1,48
Lab 10 1,48 0,025 1,48 1,48 1,48 1,48 1,48
Lab 11 1,52 0,015 1,52 1,52 1,52 1,52 1,52
Lab 12 1,52 0,015 1,52 1,52 1,52 1,52 1,52
Lab 13 1,52 0,015 1,52 1,52 1,52 1,52 1,52
Lab 14 1,53 0,025 1,53 1,53 1,53 1,53 1,53
Lab 15 1,52 0,015 1,52 1,52 1,52 1,52 1,52
Lab 18 1,48 0,025 1,48 1,48 1,48 1,48 1,48
Lab 20 1,57 0,065 1,56 1,56 1,57 1,57 1,57
Lab 21 1,53 0,025 1,53 1,53 1,53 1,53 1,53
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Alg()(l,ii,;,ll)m A Xi [xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter.
Lab 22 1,51 0,005 1,51 1,51 1,51 1,51 1,51
Lab 23 1,48 0,025 1,48 1,48 1,48 1,48 1,48
Lab 24 1,52 0,015 1,52 1,52 1,52 1,52 1,52
Lab 26 1,51 0,005 1,51 1,51 1,51 1,51 1,51
Lab 28 1,48 0,025 1,48 1,48 1,48 1,48 1,48
Lab 29 1,44 0,065 1,45 1,44 1,44 1,44 1,44
Lab 30 1,5 0,005 1,50 1,50 1,50 1,50 1,50
Lab 31 1,49 0,015 1,49 1,49 1,49 1,49 1,49
Lab 32 1,45 0,055 1,45 1,45 1,45 1,45 1,45
Lab 35 1,5 0,005 1,50 1,50 1,50 1,50 1,50
Lab 36 1,44 0,065 1,45 1,44 1,44 1,44 1,44
Lab 37 1,52 0,015 1,52 1,52 1,52 1,52 1,52
new x* 1,51 1,50 1,50 1,50 1,50 1,50
MAD 0,02
new s* 0,037 0,040 0,042 0,043 0,044 0,044
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Két qua tinh todn gid tri x*, s* doi véi thong sé Tong chat rdn lo lisng (TSS)

Aol & Xi |[xi - med(xi)| Ist iter. 2nd iter. 3rd iter. 4th iter.
(TSS)
x*-0 53,42 53,14 53,08 53,07
x*+0 61,20 60,93 60,91 60,92
Lab 01 65 7,690 61,20 60,93 60,91 60,92
Lab 03 61,0 3,690 61,00 60,93 60,91 60,92
Lab 04 474 9,910 53,42 53,14 53,08 53,07
Lab 05 57,12 0,190 57,12 57,12 57,12 57,12
Lab 07 58 0,690 58,00 58,00 58,00 58,00
Lab 08 57,8 0,490 57,80 57,80 57,80 57,80
Lab 11 55,0 2,310 55,00 55,00 55,00 55,00
Lab 12 59 1,690 59,00 59,00 59,00 59,00
Lab 13 59,3 1,990 59,30 59,30 59,30 59,30
Lab 14 56,2 1,110 56,20 56,20 56,20 56,20
Lab 15 55,5 1,810 55,50 55,50 55,50 55,50
Lab 18 60,5 3,190 60,50 60,50 60,50 60,50
Lab 20 53,4 3,910 53,42 53,40 53,40 53,40
Lab 21 51,8 5,510 53,42 53,14 53,08 53,07
Lab 22 58 0,690 58,00 58,00 58,00 58,00
Lab 23 56 1,310 56,00 56,00 56,00 56,00
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Trung tam Quan trac moi trudng mién Bac - Cuc Moi truong

Algorithm A

(TSS) Xi [xi - med(xi)| Ist iter. 2nd iter. 3rd iter. 4th iter.
Lab 24 55,0 2,310 55,00 55,00 55,00 55,00
Lab 26 55 2,310 55,00 55,00 55,00 55,00
Lab 28 57,5 0,190 57,50 57,50 57,50 57,50
Lab 29 54 3,310 54,00 54,00 54,00 54,00
Lab 30 58,3 0,990 58,30 58,30 58,30 58,30
Lab 31 59,2 1,890 59,20 59,20 59,20 59,20
Lab 32 58 0,690 58,00 58,00 58,00 58,00
Lab 35 56 1,310 56,00 56,00 56,00 56,00
Lab 36 58 0,690 58,00 58,00 58,00 58,00
Lab 37 57 0,310 57,00 57,00 57,00 57,00
new x* 57,3 57,0 57,0 57,0 57,0

MAD 1,75
new s* 2,60 2,60 2,61 2,62 2,62
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Trung tdm Quan tradc moi trudng mién Bac - Cuc Moi trudong

Phu luc 4: Céc biéu miu chwong trinh thir nghiém thanh thao NCEM-PT-99
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Trung tdm Quan trac moi truong mién Bac - Cuc M6i truong
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Trung tdm Quan trac moi truong mién Bac - Cuc M6i truong
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