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TONG QUAN

1. Mau thir nghiém cua chuong trinh CEM-LPT-53 duoc chuan bi va phan phbi
t6i cac phong thi nghiém tham gia theo dudng chuyén phat nhanh. Mdi

phong thi nghiém tham gia nhan dugc 01 miu nude dung trong dng thay tinh
dung tich 30 mL duoc ky hiéu 1a M53. Cac miu dugc chudn bi bang viéc
thém mot luong chit phan tich cia cac thong sé thtr nghiém trén nén miu

nudc dudi dat.

2. Gia tri 4n dinh ctia chuong trinh (x*) dugc xac dinh dbi voi timg chi tiéu

phan tich va trong su lién két v6i do 1éch chuan cia chuong trinh (s*) duoc

st dung dé tinh todn gia tri z-score cho moi két qua.

3. Théng ké két qua cua ciac PTN tham gia

Théng s6 thir nghiém

MaPTN

As Cd Pb Zn Cu Ni Fe Cr Mn
Lab-01 - - 0,314 | 2,22 | 1,773 - 2,185 - 1,455
Lab-03 | 0,084 | 0,102 | 0,293 | 1,83 | 168 | 0,11 | 1,98 1,8 | 1,48
Lab - 04 0,088 | 0,099 | 0,289 | 1,72 1,71 0,11 2,1 1,71 1,5
Lab - 05 - 0,102 | 0,307 | 2,183 | 1,751 + 2,247 | 1,722 | 1,500
Lab - 07 0,086 - + 2,32 1,75 | 0,114 | 2,18 - 1,48
Lab-08 | 0,085 | 0,102 | 0,306 | 2,36 | 1,753 | 0,13 | 2,455 | 1,783 | 1,497
Lab-09 |0,092| 0,11 | 0,30 2,3 1,8 0,12 2,3 1,85 | 15
Lab - 10 0,091 | 0,10 | 0,317 | 2,211 | 1,78 0,13 2,31 1,75 | 1,45
Lab-11 0,086 | 0,101 | 0,302 | 2,197 | 1,789 | 0,123 | 2,277 | 1,750 | 1,507
Lab-16 | 0,086 | 0,098 | 0,300 | 2,30 | 1,63 | 0,119 | 2,29 | 1,71 | 1,51
Lab-19 | 0,097 | 0,099 | 0,320 | 2,20 | 1,69 | 0,221 | 2,27 | 1,70 | 1,51
Lab - 20 - - - - - - 2,35 - 1,50
Lab-22 |0,083| 0,097 | 0,320 | 2,21 | 1,73 | 0,222 | 2,26 | 1,75 | 1,53
Lab - 23 + + + 2,285 | 1,737 + 2,093 + 1,483
Lab-24 | 0,082 | 0,102 | 0,305 | 1,99 1,8 | 0,134 | 2,09 1,8 | 1,54
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Théng s6 thir nghi¢m
Ma PTN
As Cd Pb Zn Cu Ni Fe Cr Mn
Lab-25 | 0,101 | 0,100 | 0,315 | 2,407 | 1,822 | 0,170 | 2,433 | 1,527 | 1,609
Lab-26 | 0,085 | 0,098 | 0,295 | 2,200 | 1,660 | 0,130 | 2,130 | 1,633 | 1,450
Lab-27 | 0,095 - - - 1,78 - 2,60 | 1,75 -
Lab-28 | 0,084 | 0,095 | 0,301 | 2,025 | 1,750 | 0,126 | 2,170 | 1,748 | 1,531
Lab-29 |0,081| 0,093 | 0,350 | 2,14 | 1,70 | 0,431 | 2,14 | 154 | 1,49
Lab - 30 + + + + + + + + +
Lab-31 |0,083| 0,113 | 0,325 | 2,27 | 1,76 | 0,116 | 2,30 | 1,64 | 1,47
(Ghi chii: “-": Khéng dang ky tham gia; “+”: Khéng bdo cdo két qua)
4. Gia tri 4n dinh va d6 1éch chuin cua chuong trinh
cr e K Do khong A 1A
MAu thir | Thong 6 phan | Ponvi | A TN | e bao Do lgch
o n . . dinh P chuan
nghiém tich tinh o chuan -
Ux

M53 | Asen (As) mg/L 0,087 0,001 0,005

M53 Cadimi (Cd) mg/L 0,100 0,001 0,003

M53 | Chi (Pb) mg/L 0,308 0,004 0,013

M53 Kém (Zn) mg/L 2,20 0,032 0,143

M53 | Dong (Cu) mg/L 1,74 0,014 0,052

M53 Niken (Ni) mg/L 0,123 0,003 0,010

M53 Mangan (Mn) mg/L 1,50 0,008 0,031

M53 | Sit (Fe) mg/L 2,24 0,035 0,136

M53 | Téng Crom (Cr) | mg/L 1,72 0,017 0,077
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5. Céc két qua cua chuong trinh thir nghi€ém thanh thao CEM-LPT-53 dugc
tom tat dudi day:

Mﬁu.fhfr Thﬁng’sé phan an vi SEﬁkf(tﬁ T(:)ng s{i % [z] <2

nghiém tich tinh z| <2 két qua
M53 Asen (As) mg/L 16 17 94,1
M53 Cadimi (Cd) mg/L 13 16 81,3
M53 Chi (Pb) mg/L 16 17 94,1
M53 Kém (Zn) mg/L 17 19 89,5
M53 | Bong (Cu) mg/L 19 20 95,0
M53 Niken (Ni) mg/L 15 16 93,8
M53 Mangan (Mn) mg/L 19 20 95,0
M53 | Sit (Fe) mg/L 20 21 95,2
M53 Tong Crom (Cr) mg/L 15 17 88,2

(x*: gid tri én dinh ciia chwong trinh; s*: dg léch chudn)

6. Cac két qua dugc danh gia 1a sai s6 tho s& khong dua vao bo sb lieu dé xu Iy
thong ké va tinh toan gia tri z-score
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1. Giéi thiéu chung

Chuong trinh thir nghiém thanh thao CEM-LPT-53 do Ban to chic thi
nghiém thanh thao, Trung tdm Quan tric mdi trudng mién Bic, Téng cuc Moi
truong t6 chtc tudn tha dung yéu cau vé quy trinh va k¥ thuat theo ISO/IEC
17043:2010; Xtr Iy va danh gia két qua theo ISO 13528:2015.

Chuong trinh CEM-LPT-53 duoc to chtc thir nghiém cac thong sb Asen,
Cadimi, Chi, Kém, Déng, Niken, Mangan, Sit, Téng Crom trén nén miu nudc
duéi dat.

Chuong trinh thtr nghi¢m thanh thao nay da duoc sy quan tam, dang ky
tham gia cta: 22 phong thi nghiém, cu thé nhu sau:

Théne sb thi S6 lwgng PTN | S6 két qua duge
STT Ong -SAO w Nén mau dﬁng k}’f tham Cé.C PTN bé.O
nghi¢ém h A
gia Ccao
1 | Asen (As) Nuéc dudi dat 19 17
2 | Cadimi (Cd) Nudc dudi dat 18 16
3 | Chi (Pb) Nuéc dudi dat 20 17
4 | Kém (Zn) Nuéce dudi dat 20 19
5 | Pong (Cu) Nuéc dudi dat 21 20
6 | Niken (Ni) Nudc dudi dat 19 16
7 | Mangan (Mn) | Nudc dudi dat 21 20
8 | Sat (Fe) Nuéc dudi dat 22 21
9 | Téng Crom (Cr) | Nuédc dudi dat 19 17
2. Muc tiéu

Muc tiéu ctia chuong trinh thir nghiém thanh thao 13 cung cip su 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 d§ dang, do chinh xac cuia cdc phép phan tich trong moi
phong thi nghiém tham gia;

- Pua ra nhitng bang ching khach quan, nhitng danh gia dé cai tién lién
tuc hé thdng chat luong phan tich trong phong thi nghiém;
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- Lam tang do tin cdy cua céac dir liu phan tich trong phong thi nghiém
thong qua viéc danh gid phuong phap va k¥ thuat phan tich phu hop.

Ngoai ra, muc tiéu ctia chwong 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 ung yéu cau cua cong
tac quan 1y nha nude trong linh vyc quan trac moi truong.

3. Noi dung thuc hién
3.1. Mau thir nghiém - Chuan bi miu va thir ddng nhat

Cac mau thir nghiém duoc chuén bi dya trén viéc thém cac dung dich chét
chuin vao nén miu nude dudi dat. Mau sau khi chuin bi duogc bao quan theo
cac yéu cau k¥ thuat cho t6i khi phan ph6i mau. Qua trinh chuan bi mau duoc
thuc hién tai phong thi nghiém ctua Trung tdim Quan tric moi truong mién Bic,
Tong cuc Moi trudng, cu thé nhu sau:

- Lan chuan bi mau 1: phuc vu cong tdc danh gid nén mau, mau thu
nghiém, cic yéu td anh huong, dd bén va dg dong nhat cia mau thir nghiém.

- Lan chuan bi mau 2: cac mau chuan bi ¢ 1an 1 dugc danh gia 1a dong
nhat, bén va dap tng cic yéu cau k¥ thuat thi s& dugc chuan bi 1an 2 dé phan
phéi ti cac phong thi nghiém tham gia.

O mbi 1an chuan bi mau, chon ngau nhién 10 mau, phan tich lip & cac
thoi diém dé danh gia do dong nhét va do bén, cu thé nhu sau: ngay khi vira
chuan bi mau; sau 7 ngay ké tir ngay chuan bi mau; sau 15 ngay ké tir ngay
chuin bi mau.

Po dong nhat va do bén duoc danh gia theo Phu luc B cua ISO 13528:
2015 (Phwong phdp thong ké sir dung trong thir nghiém thanh thao/ so sanh lién
phong). Két qua danh gia duoc néu trong Phuy luc 2 cta béo cao nay.

3.2. Phan phdi miu

- Mau sau khi duoc bao goi, ghi nhdn s& duoc phan phdi toi 22 phong thi
nghiém tham gia qua duong buu dién trong ngay 23/6/2020. Moi phong thi
nghiém tham gia dugc cung cap t6i da 01 mau nudc c6 ky hiéu tuong tng la
M53, Twgng mau trong dng c6 thé tich 25 mL/éng 30 mL va 01 ban huéng dan
chi tiét vé cach thirc chuan bi mau trude khi thyc hién phan tich tai PTN

- Cac PTN tham gia duoc yéu cau bao cao lai ngay cho Ban t6 chuc vé tinh
trang nhan mau theo Bidu mau LPT-01 (tai lidu ga#i kém theo méu)
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3.3. Thir nghiém va bso cao két qua ciia cac PTN tham gia

MJi phong thi nghiém tham gia duoc yéu cau thtr nghiém cac thong sb:
Asen, Cadimi, Chi, Kém, Pong, Niken, Mangan, Sat, Tong Crom trong mau
M53 sau khi tudn thu cic hudng din ma Ban t6 chitc yéu cau, cu thé:

Mau thir nghiém cta chuong trinh 13 mau sau khi PTN tham gia tién hanh
pha loang mau theo ty 1& 1:20 tir miu gbc ma Ban t6 chirc gui dén.

Bio cao két qua: PTN tham gia chi bao céo két qua phan tich cac thong sb
trong mau sau khi pha lodng tai PTN theo hudng din cua Ban t6 chuc (khong
béo cao ndng d6 trong mau goc); dién day du thong tin vao Phiéu bao cao két
qua thir nghiém (Biéu mau: LPT-03) va gui vé cho Ban t6 chuc trudc ngiy
20/7/2020.

3.4. Xir Iy, danh gia thong ké

Két qua cua cac phong thi nghiém tham gia chuong trinh duoc xtr 1i theo
tiéu chuan quéc té ISO 13528:2015 va dugc danh gia dua trén gia trj z-score.

Céac két qua duoc coi la sb lac s& bj loai va khong dua vao bd sb liéu dé
tinh toan thong ké.

3.4.1. Tinh toan gia tri 4n dinh ctia chwong trinh, x*

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

3.4.2. Pj léch chuan ciia chwong trinh, s*

Do 1éch chuan (s*) ctia chwong trinh CEM-LPT-53 duoc Ban t6 chuc tinh
toan duwa trén cac két qua bao cdo cua cac PTN tham gia theo thuat toan A
(Algorithm A) néu trong Phu luc C cta ISO 13528:2015.

3.4.3. Tinh toan z-score

Modi phong thi nghiém tham gia chwong trinh dugc tinh toan gia tri z-
score cho timg thong s6 phan tich.

K§ thuat théng ké dugc st dung dé tinh toan gia tri z-score theo tiéu
chuéan qudc té ISO 13528:2015.

Vi¢c tinh toan z-score theo cong thure sau:

z-score = (X - X*)/s*
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Trong do:
- X : két qua phén tich ciia phong thi nghiém tham gia;
- x*: gid tri an dinh cua chwong trinh
- s*: dp léch chuan.
3.4.4. Tinh toan d9 khong dam bao chuin Ux ciia gia tri 4n dinh

Do khong dam bao chuan Ux cua gia tri 4n dinh: Khi gia tri 4n dinh duoc
rat ra to trung binh 6n dinh duogc tinh bﬁng thuat toan A, do khong dam bao
chuan ctia gia trj 4n dinh X duoc wéc lugng 1a Ux

Ux= 1,25 * s"/\p
Trong do:
- s*: D¢ léch chuan on dinh
- p: SO phong thi nghiém
3.5. Panh gia két qua

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

Sau:
Iz <2 : Két qua dat;
2<|7]<3 :Két qua nam trong ving canh béo;
lz| >3 . Két qua ngoai khoang chap nhan.
4. Két qua

Moi phong thi nghiém tham gia dugc gan 01 ma s, tat ca cac két qua bao
cdo va thong tin trong bao cdo nay déu duoc dua ra dudi mi sb tuong tng dbi
v6i modi phong thi nghiém.

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

Két qua ctia cac phong thi nghiém duoc téng hop, danh gia théng ké va
dua ra trong Bang 1 dén Bang 9, cac do thi biéu dién z-score duoc dua ra trong
cac hinh tir Hinh 1 dén Hinh 9.
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Bang 1. Két qua danh gia thong sé Asen

Théng s6 thir nghiém: Asen

Gia tri 4n dinh ctia chuong trinh (x*= 0,087 mg/L)
D6 1éch chuan: s* = 0,005 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab - 03 0,084 -0,6
Lab - 04 0,088 0,2
Lab - 07 0,086 -0,2
Lab - 08 0,085 -0,4
Lab - 09 0,092 1,0
Lab - 10 0,091 0,8
Lab - 11 0,086 -0,2
Lab - 16 0,086 -0,2
Lab - 19 0,097 2,0
Lab - 22 0,083 -0,8
Lab - 24 0,082 -1,0
Lab - 25 0,101 2,8
Lab - 26 0,085 -0,4
Lab - 27 0,095 1,6
Lab - 28 0,084 -0,6
Lab - 29 0,081 -1,2
Lab - 31 0,083 -0,8
Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng.
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Bang 2. Két qua danh gia thong sé6 Cadimi

Théng s thir nghiém: Cadimi

Gi4 tri 4n dinh ctia chuong trinh (x*= 0,100 mg/L)

Do 1éch chuan: s* = 0,003 mg/L

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

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

M3 s6 PTN Két qua (mg/L) z-score
Lab - 03 0,102 0,8
Lab - 04 0,099 -0,3
Lab - 05 0,102 0,7
Lab - 08 0,102 0,7
Lab - 09 0,110 3,3
Lab - 10 0,100 0,0
Lab - 11 0,101 0,3
Lab - 16 0,098 -0,7
Lab - 19 0,099 0,3
Lab - 22 0,097 -1,0
Lab - 24 0,102 0,7
Lab - 25 0,100 -0,1
Lab - 26 0,098 -0,7
Lab - 28 0,095 -1,7
Lab - 29 0,093 2,3
Lab - 31 0,113 43

Ghi chu:

Chuong trinh thtr nghiém thanh thao CEM-LPT-53

Trang 6



Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Bang 3. Két qua danh gia thong sé Chi
Théng s thir nghiém: Chi

Gia tri 4n dinh ctia chuong trinh (x*= 0,308 mg/L)
Do 1éch chuan: s* = 0,013 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab - 01 0,314 0,5
Lab - 03 0,293 -1,2
Lab - 04 0,289 -1,5
Lab - 05 0,307 -0,1
Lab - 08 0,306 -0,2
Lab - 09 0,300 -0,6
Lab - 10 0,317 0,7
Lab - 11 0,302 -0,5
Lab - 16 0,300 -0,6
Lab - 19 0,320 0,9
Lab - 22 0,320 0,9
Lab - 24 0,305 -0,2
Lab - 25 0,315 0,5
Lab - 26 0,295 -1,0
Lab - 28 0,301 0,5
Lab - 29 0,350 3,2
Lab - 31 0,325 1,3

Ghi chu:

- PTN ¢4 két qud ngodi khodng chdp nhén: in ddm.

Chuong trinh thtr nghiém thanh thao CEM-LPT-53 Trang 7



Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Bang 4. Két qua danh gia thong sé6 Kém

Théng s6 thir nghiém: Kém

Gia tri 4n dinh ctia chuong trinh (x*= 2,20 mg/L)

Do 1éch chuan: s* = 0,143 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab - 01 2,22 0,1
Lab - 03 1,83 -2,6
Lab - 04 1,72 -3,4
Lab - 05 2,18 0,1
Lab - 07 2,32 0,8
Lab - 08 2,36 1,1
Lab - 09 2,30 0,7
Lab - 10 2,21 0,1
Lab - 11 2,20 0,0
Lab - 16 2,30 0,7
Lab - 19 2,20 0,0
Lab - 22 2,21 0,1
Lab - 23 2,29 0,6
Lab - 24 1,99 -1,5
Lab - 25 2,41 1,4
Lab - 26 2,20 0,0
Lab - 28 2,03 -1,2
Lab - 29 2,14 -0,4
Lab - 31 2,27 0,5

Ghi chu:

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

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

Chuong trinh thtr nghiém thanh thao CEM-LPT-53

Trang 8



Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Bang 5. Két qua danh gia thong sé6 Pong
Théng s6 thir nghi¢ém: Pong

Gia tri 4n dinh ctia chuong trinh (x*= 1,74 mg/L)
D6 1éch chuan: s* = 0,052 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 1,77 0,6
Lab - 03 1,68 -1,2
Lab - 04 1,71 -0,6
Lab - 05 1,75 0,2
Lab - 07 1,75 0,2
Lab - 08 1,75 0,2
Lab - 09 1,80 1,2
Lab - 10 1,78 0,8
Lab - 11 1,79 0,9
Lab - 16 1,63 2,1
Lab - 19 1,69 -1,0
Lab - 22 1,73 -0,2
Lab - 23 1,74 0,1
Lab - 24 1,80 1,2
Lab - 25 1,82 1,6
Lab - 26 1,66 -1,5
Lab - 27 1,78 0,8
Lab - 28 1,75 0,2
Lab - 29 1,70 -0,8
Lab - 31 1,76 0,4

Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng.
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Bang 6. Két qua danh gia thong sé Niken

Théng s6 thir nghiém: Niken

Gi4 tri 4n dinh ctia chuong trinh (x*= 0,123 mg/L)

Do 1éch chuan: s* = 0,010 mg/L

Mai s6 PTN

Két qua (mg/L) z-score
Lab - 03 0,110 -1,3
Lab - 04 0,110 -1,3
Lab - 07 0,114 -0,9
Lab - 08 0,130 0,7
Lab - 09 0,120 -0,3
Lab - 10 0,130 0,7
Lab-11 0,123 0,0
Lab - 16 0,119 -0,4
Lab - 19 0,121 -0,2
Lab - 22 0,122 -0,1
Lab - 24 0,134 11
Lab - 25 0,170 4,7
Lab - 26 0,130 0,7
Lab - 28 0,126 0,3
Lab - 29 0,131 0,8
Lab - 31 0,116 -0,7
Ghi chu:

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in ddm.

Bang 7. Két qua danh gia thong s6 Mangan

Chuong trinh thtr nghiém thanh thao CEM-LPT-53
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Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Théng s6 thir nghi¢ém: Mangan

Gi4 tri 4n dinh ctia chuong trinh (x*= 1,50 mg/L)

Do 1éch chuan: s* = 0,031 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 1,46 -1,5
Lab - 03 1,48 -0,6
Lab - 04 1,50 0,0
Lab - 05 1,50 0,0
Lab - 07 1,48 -0,6
Lab - 08 1,50 -0,1
Lab - 09 1,50 0,0
Lab - 10 1,45 -1,6
Lab - 11 1,51 0,2
Lab - 16 1,51 0,3
Lab - 19 1,51 0,3
Lab - 20 1,50 0,0
Lab - 22 1,53 1,0
Lab - 23 1,48 -0,5
Lab - 24 1,54 1,3
Lab - 25 1,61 3,9
Lab - 26 1,45 -1,6
Lab - 28 1,53 1,0
Lab - 29 1,49 -0,3
Lab-31 1,47 -1,0

Ghi chu:
- PTN ¢6 két qud ngodi khodng chdp nhén: in ddm.
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Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Bang 8. Két qua danh gia thong so Sit
Théng s6 thir nghiém: Sat

Gia tri 4n dinh ciia chuong trinh (x*= 2,24 mg/L)
Do 1éch chuan: s* = 0,136 mg/L

M3 s6 PTN Két qua (mg/L) z-score
Lab - 01 2,19 -0,4
Lab - 03 1,98 -1,9
Lab - 04 2,10 -1,0
Lab - 05 2,25 0,0
Lab - 07 2,18 -0,4
Lab - 08 2,46 1,6
Lab - 09 2,30 0,4
Lab - 10 2,31 0,5
Lab - 11 2,28 0,3
Lab - 16 2,29 0,4
Lab - 19 2,27 0,2
Lab - 20 2,35 0,8
Lab - 22 2,26 0,1
Lab - 23 2,09 1,1
Lab - 24 2,09 -1,1
Lab - 25 2,43 1,4
Lab - 26 2,13 -0,8
Lab - 27 2,60 2,6
Lab - 28 2,17 -0,5
Lab - 29 2,14 -0,7
Lab - 31 2,30 0,4

Ghi chu:

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

Chuong trinh thtr nghiém thanh thao CEM-LPT-53 Trang 12



Trung tdm Quan trac moéi truong mién Bac, Tong cuc Méi truong

Bang 9. Két qua danh gia thong s6 Tong Crom

Théng s6 thir nghi¢ém: Téng Crom

Gia tri 4n dinh ciia chuong trinh (x*= 1,72 mg/L)
D6 1éch chuan: s* = 0,077 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 03 1,80 1,0
Lab - 04 1,71 -0,1
Lab - 05 1,72 0,0
Lab - 08 1,78 0,8
Lab - 09 1,85 1,7
Lab - 10 1,75 0,4
Lab - 11 1,75 0,4
Lab - 16 1,71 -0,1
Lab - 19 1,70 -0,3
Lab - 22 1,75 0,4
Lab - 24 1,80 1,0
Lab - 25 1,53 2,5
Lab - 26 1,63 1,1
Lab - 27 1,75 0,4
Lab - 28 1,75 0,4
Lab - 29 1,54 2,3
Lab - 31 1,64 -1,0

Ghi chu:

- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng.
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Trung tdm Quan triac méi truong mién Béc, Tong cuc Mdi truong

4 Asen: Bieu do z-score
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1
g
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Ma so PIN

Hinh 1. Biéu d6 z-score ciia thong sé Asen
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

4 - Cadimi: Bieu do z-score
3
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2
3
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4 L
o %0 o O O < o e o —_ W %0 < n o —
& & & —_ &~ S — ™ et — o S A = S o
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q q q i i ) ) 2 3 3 3 . . . . .
Ma so PTN

Hinh 2. Biéu do z-score ciia thong s6 Cadimi
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

4 - Chi: Bieu do z-score
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- q q - q q q - q q q - q q - - q
Mai so PTN

Hinh 3. Biéu d6 z-score ciia thong sé Chi
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

4 Kém: Biéu dd z-score
3
2- __________________________________________________________________________________
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Ma s6 PTN

Hinh 4. Biéu d6 z-score ciia thong s6 Kém
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

47 Dong: Bieu do z-score

Z-ScCcore
f—

Lab - 16
Lab - 26
Lab - 03
Lab - 19
Lab - 29
Lab - 04
Lab - 22
Lab - 23
Lab - 07
m Lab -28
Lab - 05
Lab - O8
Lab - 31
Lab - 01
Lab - 10
Lab - 27
Lab-11
Lab - 09
Lab - 24
Lab - 25

Hinh 5. Biéu d0 z-score ciia thong s6 Pong
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

Niken: Bieu do z-score
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Mi s6 PTN

Hinh 6. Biéu do z-score ciia thong sé Niken
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

41 Mangan: Biéu do z-score

Z-Score

Lab - 10
Lab - 26
Lab - 01
Lab - 31
Lab - 03
Lab - 07
Lab - 23
Lab - 29
Lab - 08
Lab - 09
Lab - 20
Lab-11
Lab - 16
Lab - 19
Lab - 22
Lab - 28
Lab - 24
Lab - 25

=
=T

wn

=31
g
b=
Z

Hinh 7. Biéu d6 z-score ciia thong s6 Mangan
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

4 - Sit: Bieu do z-score
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Hinh 8. Biéu d6 z-score ciia thong sd Sit
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Trung tdm Quan trac mdi truong mién Bac, Tong cuc Méi truong

4 - Tong Cr: Biéu do z-score

Z-score
=

Lab - 25
Lab - 29
Lab - 26
Lab - 31
Lab - 19
Lab - 04

Lab - 16

Lab - 05
Lab - 28

Mi so PTN

Lab- 10

Lab-11

Lab - 22

Lab - 27

Lab - 08

Lab - 03

Lab - 24

Lab - 09

Hinh 9. Biéu d0 z-score ciia thong s6 Tong Crom
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Trung tdm Quan tric méi trudong mién Béc, Tong cuc Mai truong

4.2. Nhan xét va két luan

Tur két qua néu trong Bang 1 dén Bang 9 va Hinh 1 dén Hinh 9 cho thay:
ty 1€ cac PTN ¢o két qua thir nghiém 9 thong s6 Asen, Cadimi, Chi, Kém, Déng,
Niken, Mangan, Sit, Téng Crom trén nén mau nudc dudi dat dat theo ti€u chi
danh gia ciia chuong trinh CEM-LPT-53 1a twong ddi cao trén 80% s két qua
dat, cu thé nhu sau:

- Thong s6 Asen: 16/17 PTN co6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém ty 1& 94,1%);

- Thong sb6 Cadimi: 13/16 PTN c6 két qua dat theo tiéu chi danh gia cta
chuong trinh (chiém ty 1 81,3%);

- Thong s6 Chi: 16/17 PTN c6 két qua dat theo tiéu chi danh gia cia
chuong trinh (chiém ty 1¢ 94,1%);

- Thong s6 Kém: 17/19 PTN c6 két qua dat theo tiéu chi danh gia cia
chuong trinh (chiém ty 1& 89,5%);

- Thong s6 Pong: 19/20 PTN co6 két qua dat theo tiéu chi danh gia cua
chuong trinh (chiém 95,0%);

- Thong s6 Niken: 15/16 PTN c6 két qua dat theo tiéu chi danh gia cia
chuong trinh (chiém 93,8%);

- Thong s6 Mangan: 19/20 PTN c6 két qua dat theo tiéu chi danh gia cia
chuong trinh (chiém ty 1& 95,0%);

- Thong s6 Sat: 20/21 PTN c6 két qua dat theo tiéu chi danh gia cia
chuong trinh (chiém ty 1€ 95,2%);

- Thong s6 Tong Crom: 15/17 PTN ¢6 két qua dat theo tiéu chi danh gia
ctia chuong trinh (chiém 88,2%);

Két qua cua cac PTN tham gia cho thay, hau hét cac PTN c6 ning luc
phan tich kim loai kha tot. Tuy nhién, van con mot sb PTN co két qua thir
nghiém nam ngoai khoang chap nhan. Nguyén nhan dan dén sy sai s6 trong céc
két qua thir nghiém c6 thé do trong qua trinh thuc nghiém va tinh toan sb liéu
khong tinh dén cac ty 1¢ pha loang; hoic nguyén nhan do viéc tinh todn hiit mau
sai; hodac duong chuin va mau khong duogc chuan bj theo cung mot cach thuec...
Céc PTN nay can xem xét tim hiéu nguyén nhan va c6 bién phép cai tién, khac
phuc phu hop.
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Trung tdm Quan trac moi1 trudng mién Bac, Tong cuc Mai1 trudng

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

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

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

[4] General requirements for proficiency testing: ISO/IEC 17043:2010 .
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Trung tdm Quan tric méi trudng mién Béc, Tong cuc Mdi truong

Phu luc 1. Tong hop thong tin vé phwong phéap thir nghiém cia cac PTN
tham gia chwong trinh.

STT | Théng s Phwong phap phéan tich Ma PTN
SMEWW 3114B:2017 Lab: 07, 09, 22, 24, 27
SMEWW 3114B:2012 Lab: 03, 25
SMEWW 3113B:2017 Lab: 04, 08, 10, 31
1 Asen TCVN 6626:2000 Lab: 11, 19, 29
SMEWW 3114 B&C:2017 Lab: 16
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26
SMEWW 3111C-Cd:2012 Lab: 03
SMEWW 3113B:2012 Lab: 05, 25
| sMEww 31138:2017 Iz_gbé;M, 08, 09, 11, 16, 19, 22, 24,
2 Cadimi !
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26
SMEWW 3111B:2017 Lab: 10
SMEWW 3113B:2012 Lab: 01, 05, 25
SMEWW 3111C-Phb:2012 Lab: 03
SMEWW 3113B:2017 Lab: 04, 08, 09, 11, 16, 19, 22, 24,
3 Chi 29,31
SMEWW 3125B:2017 Lab: 28
SMEWW 3111B:2017 Lab: 10
EPA Method 3015A & 200.8 | Lab: 26
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

STT | Théng s Phwong phap phan tich Ma PTN

TCVN 6193:1996 Lab: 01, 04, 11, 19, 29
SMEWW 3111B:2017 Lab: 07, 09, 10, 16, 22, 23, 24, 31
SMEWW 3111B:2012 Lab: 03, 05, 25

4 Kém
SMEWW 3120B:2017 Lab: 08
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26
TCVN 6193:1996 Lab: 01, 04, 11, 19, 29
SMEWW 3120B:2017 Lab: 08
SMEWW 3125B:2017 Lab: 28

5 | Dong Lab: 07, 09, 10, 16, 22, 23, 24. 27
SMEWW 3111B:2017 3;1 oo T e mE e e e
SMEWW 3111B:2012 Lab: 03, 05, 25
EPA Method 3015A & 200.8 | Lab: 26
SMEWW 3111C-Ni:2012 Lab: 03
SMEWW 3113B:2017 Lab: 04, 09, 16, 22, 24, 29
SMEWW 3120B:2017 Lab: 08
SMEWW 3111B:2017 Lab: 07, 10, 31

6 Niken
SMEWW 3111B:2012 Lab: 25
TCVN 6193:1996 Lab: 11, 19
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

STT | Théng s Phwong phap phan tich Ma PTN
SMEWW 311182017 Lab: 08, 09, 10, 16, 22, 23, 24, 27,
29, 31

TCVN 6177:1996 Lab: 01, 04, 11, 19, 20, 25, 28

7 Sét SMEWW 3111B:2012 Lab: 03, 05
SMEWW 3500 Fe.B:2017 Lab: 07
EPA Method 3015A & 200.8 | Lab: 26
SMEWW 3120B:2017 Lab: 08
TCVN 6222:2008 Lab: 11, 29
SMEWW 3113B:2017 Lab: 04, 16, 19, 22

2 SMEWW 3111B:2012 Lab: 05, 25
3 Tong
Crom | sMEWW 3111B:2017 Lab: 09, 10, 24, 27, 31
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26
SMEWW 3111B-Cr:2012 Lab: 03
SMEWW 3111B:2012 Lab: 03, 25
SMEWW 3113B:2012 Lab: 01
_ Lab: 04, 09, 10, 11, 16, 19, 22, 23,

SMEWW 3111B:2017 24 29 31
SMEWW 3120B:2017 Lab: 08

9 Mangan
SMEWW 3500Mn.B:2012 Lab: 05
SMEWW 3500Mn.B:2017 Lab: 07, 20
SMEWW 3125B:2017 Lab: 28
EPA Method 3015A & 200.8 | Lab: 26

Ghi chii: (*) Théng tin vé phirong phdp do cic PTN tham gia cung cdp
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Phu luc 2. Két qua danh gia do dong nhat
Homogeneity check Thong s6: Asen
(1SO 13528 Annex B) (Mau M53)
between-
sample test-portion
Samplet | value#l, X1 value#2, Xt2 avera?(e (B.4), ranges (B.5),
t,. Wi
1 0,083 0,082 0,082 0,001
2 0,082 0,083 0,082 0,001
3 0,081 0,082 0,082 0,001
4 0,082 0,081 0,082 0,001
5 0,083 0,081 0,082 0,001
6 0,084 0,081 0,082 0,003
7 0,083 0,081 0,082 0,002
8 0,082 0,081 0,081 0,001
9 0,082 0,080 0,081 0,002
10 0,082 0,079 0,080 0,003
number of samples g 10.000
general average (B.6) X 0.082
STD of sample averages (B.7), sx 0.001
within-samples STD (B.8), sw 0.001
between-samples STD (B.9), Ss 0.000
Expected standard deviation for proficiency & 0,008
assessment

Homogeneity

ok

0.084

0.083

0.082

0.081

Analytical result

0.080

0.079

0.078

Homogeneity check

+1st result

m2nd result

Sample

25

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitét Stuttgart, www.agsbw.de
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check Théng sb: Cadimi
(1SO 13528 Annex B) (Mau M53)
between-
sample average | test-portion
Sample t value#l, Xt1 value#2, Xt2 (B.4), xt. ranges
(B.5), wy
1 0,098 0,097 0,098 0,000
2 0,096 0,098 0,097 0,002
3 0,098 0,098 0,098 0,001
4 0,098 0,098 0,098 0,000
5 0,099 0,098 0,098 0,001
6 0,098 0,098 0,098 0,001
7 0,097 0,096 0,097 0,001
8 0,097 0,096 0,097 0,000
9 0,098 0,096 0,097 0,002
10 0,097 0,096 0,096 0,002
number of samples g 10,000
general average (B.6) x 0.097
STD of sample averages (B.7), sx 0,001
within-samples STD (B.8), sw 0,001
between-samples STD (B.9), Ss 0,000
Expected standard deviation for proficiency ~
assessment o 0,010
Homogeneity ok
Homogeneity check
0.100
0.099 —
0.099 - *
? 0.008 :=
% 0.0%8 ‘—: * = 2 *1st result
%- 0.097 * m2nd result
c *
< 0.007 . -
0.096
0.096 ==
0.095 T T T
o 5 10 15 20 25
Sample

© 2011, Dr. Michael Koch, AQS Baden-Wiirttemberg, Universitét Stuttgart, www.agsbw.de
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check
(1ISO 13528 Annex B)

Thong s6: Chi
(Mau M53)

sample between-test-
Sample t value#1, xt1 value#2, X2 average (B.4), | portion ranges
Xt,. (BS), Wit
1 0,304 0,297 0,300 0,007
2 0,298 0,296 0,297 0,003
3 0,297 0,303 0,300 0,006
4 0,302 0,299 0,300 0,002
5 0,300 0,301 0,301 0,001
6 0,303 0,303 0,303 0,000
7 0,302 0,303 0,303 0,001
8 0,306 0,302 0,304 0,004
9 0,309 0,299 0,304 0,010
10 0,299 0,297 0,298 0,002
number of samples g 10,000
general average (B.6) X 0,301
STD of sample averages (B.7), sx 0,002
within-samples STD (B.8), sw 0,003
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency =
assessment o 0,030
Homogeneity ok
Homogeneity check
0.310
*
0.308
_ 0308 *
g 0.304
= ] n u *1st result
§ 0302 . [ ] ¢ . mZnd result
E 0.300 = = .
0.298 = °
m e ]
0.296 ]
0.294 T
0 5 10 15 20 25
Sample

© 2011, Dr. Michael Koch, AQS Baden-Wiirttemberg, Universitt Stuttgart, www.agsbw.de

Chuong trinh thir nghiém thanh thao CEM-LPT-53

Trang 30


http://www.aqsbw.de/

Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check

Théng s6: Kém

(1SO 13528 Annex B) (Méu M53)
between-test-
sample average portion
Sample t value#1, xt1 value#2, X2 (B.4), xt. ranges (B.5),
Wit
1 2,169 2,195 2,182 0,026
2 2,179 2,199 2,189 0,020
3 2,211 2,174 2,193 0,036
4 2,202 2,225 2,214 0,023
5 2,210 2,191 2,201 0,019
6 2,202 2,203 2,202 0,001
7 2,239 2,218 2,229 0,021
8 2,185 2,221 2,203 0,036
9 2,206 2,209 2,208 0,002
10 2,187 2,210 2,198 0,023
number of samples g 10,000
general average (B.6) X 2902
STD of sample averages (B.7), sx 0,013
within-samples STD (B.8), sw 0,017
between-samples STD (B.9), ss 0,006
Expected standard deviation for proficiency X
assessment o 0,220

Homogeneity

Ok

Analytical result

2.250

2.240

2.230

2.220

2.210

2.200

2.190

2.180

2170

2.160

Homogeneity check

+1st result

B2nd result

& & ._.
*
- L)
]
|
* *
v
|
L2
5 10 15 20 25

Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check

Théng s6: Pong

(1SO 13528 Annex B) (Méu M53)
sample between-test-
Sample t value#l, Xt,1 value#2, Xt average (B.4), | portion ranges
Xt,. (BS), Wit
1 1,713 1,745 1,729 0,03
2 1,723 1,746 1,735 0,02
3 1,712 1,732 1,722 0,02
4 1,710 1,725 1,718 0,02
5 1,731 1,714 1,723 0,02
6 1,742 1,737 1,739 0,00
7 1,747 1,726 1,737 0,02
8 1,739 1,722 1,731 0,02
9 1,725 1,732 1,729 0,01
10 1,737 1,730 1,734 0,01
number of samples g 10,00
general average (B.6) X 1729
STD of sample averages (B.7), sx 0,01
within-samples STD (B.8), sw 0,01
between-samples STD (B.9), Ss 0,00
Expected standard deviation for proficiency s 0,173
assessment
Homogeneity Ok
Homogeneity check
1.750
1.745 +m L hd
*
1.740 ry
S 1735 = *
g 1.730 e - u + 1st result
% 1725 n LI = 2nd result
£ . o
1.720
1.715 -
1.710 * * <
1.705 T
0 5 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check

Théng s6: Niken

(1SO 13528 Annex B) (Méu M53)
between-test-
sample average portion
Sample t value#l, Xt1 value#2, X2 (B.4), Xc. ranges (B.5),
Wt
1 0,123 0,121 0,122 0,002
2 0,122 0,123 0,122 0,001
3 0,123 0,122 0,123 0,001
4 0,123 0,121 0,122 0,002
5 0,124 0,122 0,123 0,003
6 0,124 0,121 0,123 0,003
7 0,122 0,120 0,121 0,002
8 0,122 0,119 0,120 0,003
9 0,121 0,118 0,120 0,003
10 0,122 0,119 0,120 0,003
number of samples g 10,000
general average (B.6) )_(”_ 0,122
STD of sample averages (B.7), sx 0,001
within-samples STD (B.8), sw 0,002
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency ~
assessment o 0,012
Homogeneity Ok
Homogeneity check
0.125
e
0.124
= 0.123 *
2 o
13 0.122 * < * + 15t result
L | L
%- 0121 g B g * B2nd result
0.120
|
0.119 - . .
0.118 T
0 5 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check Théng so: Mangan
(1SO 13528 Annex B) (Mau M53)
between-
sample average | test-portion
Samplet | value#l, xt1 value#2, X2 (B.4), xe. ranges
(B.5), Wt
1 1,452 1,468 1,460 0,016
2 1,458 1,466 1,462 0,007
3 1,431 1,435 1,433 0,004
4 1,443 1,452 1,447 0,009
5 1,443 1,436 1,439 0,007
6 1,453 1,436 1,445 0,017
7 1,436 1,424 1,430 0,012
8 1,436 1,456 1,446 0,020
9 1,439 1,456 1,447 0,017
10 1,455 1,443 1,449 0,012
number of samples g 10,000
general average (B.6) X 1,446
STD of sample averages (B.7), sx 0,010
within-samples STD (B.8), sw 0,009
between-samples STD (B.9), ss 0,008
Expected standard deviation for proficiency 2 0,145
assessment
Homogeneity Ok
Homogeneity check
1.475
1.470 a
1.465 -
= 1.460 *
@ 1455 am
% 1.450 b s hd * 1st result
% 1.445 - = m2nd result
< 1.440 ry
143 1 g HWESe
1.430 =
1.425 .
1420 T T
0 5] 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check Théng sb: Sat
(1SO 13528 Annex B) (Mau M53)
between-
sample average | test-portion
Samplet | value#l, X1 value#2, Xt (B.4), xe. ranges
(B.5), Wi
1 2,200 2,193 2,196 0,007
2 2,199 2,208 2,204 0,009
3 2,201 2,210 2,206 0,009
4 2,200 2,182 2,191 0,018
5 2,231 2,230 2,231 0,001
6 2,238 2,204 2,221 0,034
7 2,213 2,233 2,223 0,020
8 2,132 2,237 2,184 0,104
9 2,190 2,205 2,197 0,015
10 2,181 2,205 2,193 0,023
number of samples g 10,000
general average (B.6) X 2.205
STD of sample averages (B.7), Sx 0,015
within-samples STD (B.8), sw 0,026
between-samples STD (B.9), Ss 0,000
Expected standard deviation for proficiency s 0,220
assessment
Homogeneity Ok
Homogeneity check
2.260
2.240 . & - B
= 2220 .
2 [
g 2.200 * : o = — * 15t result
o u
‘:_E'. 2180 [ ¢ . m2nd result
T
2.160
2.140
*
2120 T T T T
0 5 10 15 20 25
Sample
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Trung tdm Quan trac mdi trudng mién Bac, Tong cuc Moi truong

Homogeneity check Théng s6: Tong Crom
(1SO 13528 Annex B) (Méu M53)
between-
Samplet | value#l, X1 value#2, Xt2 sam(%z; V)i rage tes:;lr;c;retslon
(B.5), wt
1 1,699 1,709 1,704 0,011
2 1,696 1,695 1,695 0,001
3 1,689 1,680 1,685 0,009
4 1,682 1,683 1,682 0,000
5 1,681 1,683 1,682 0,003
6 1,683 1,695 1,689 0,011
7 1,695 1,673 1,684 0,022
8 1,691 1,691 1,691 0,000
9 1,700 1,685 1,692 0,015
10 1,686 1,699 1,693 0,012
number of samples g 10,00
general average (B.6) X 1,690
STD of sample averages (B.7), sx 0,007
within-samples STD (B.8), sw 0,008
between-samples STD (B.9), ss 0,004
Expected standard deviation for proficienc A
assr()assment P Y o 0,169
Homogeneity Ok
Homogeneity check
1.715
1.710 —m
1.705
ﬁ 1.700 15 -5
g 1.695 = C +1st result
% 1.690 5 [ ] m2nd result
E 1.685 L hd
[} He
1.680 - —
1.675 =
1.670 T T
0 5 10 15 20 25
Sample
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Trung tm Quan tric méi trudng mién Béc, Tong cuc Mdi truong

Két qué danh gia d bén
Théng s6 Asen Cadimi Chi Kém Pong Niken Mangan Sat Téng Cr
Miu (mg/L) | (mg/L) | (mg/L) | (mgi) | (mglL) | (mg/) | (mgi) | (mglL) | (mg/L)
1 0,084 0,094 0,291 2,207 1,731 0,122 1,453 2,227 1,706
2 0,081 0,095 0,294 2,247 1,732 0,121 1,434 2,249 1,684
3 0,083 0,094 0,301 2,215 1,714 0,121 1,438 2,235 1,673
4 0,084 0,093 0,295 2,218 1,723 0,121 1,445 2,208 1,699
5 0,082 0,095 0,298 2,201 1,725 0,123 1,420 2,232 1,656
6 0,083 0,095 0,299 2,248 1,739 0,123 1,427 2,236 1,680
7 0,083 0,093 0,296 2,176 1,734 0,121 1,444 2,216 1,680
8 0,084 0,095 0,288 2,220 1,728 0,122 1,460 2,250 1,696
9 0,083 0,096 0,290 2,240 1,734 0,123 1,437 2,241 1,683
10 0,083 0,097 0,290 2,229 1,721 0,122 1,435 2,262 1,681
Trung binh (Y) 0,083 0,095 0,294 2,220 1,728 0,122 1,439 2,236 1,684
Trung binh (X) 0,082 0,097 0,301 2,202 1,729 0,122 1,446 2,205 1,690
0,3*Spr 0,006 0,005 0,007 0,031 0,053 0,008 0,052 0,061 0,015
| X-Y | 0,001 0,002 0,007 0,018 0,001 0,000 0,007 0,031 0,006
Két ludn MAubén | Miubén | MAubén | MAubén | Miubén | Miubén | MiAubén | Miubén | Miu bén
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Phu luc 3. Két qua xir ly thong ké tinh toan gia tri x*, s*

Alg&;gr]]r)n A Xi IXi - med(xi)| 1st iter. 2nd iter.
X* -9 0,079 0,080
X* -8 0,093 0,094
Lab - 03 0,084 0,002 0,084 0,084
Lab - 04 0,088 0,002 0,088 0,088
Lab - 07 0,086 0,000 0,086 0,086
Lab - 08 0,085 0,001 0,085 0,085
Lab - 09 0,092 0,006 0,092 0,092
Lab - 10 0,091 0,005 0,091 0,091
Lab - 11 0,086 0,000 0,086 0,086
Lab - 16 0,086 0,000 0,086 0,086
Lab - 19 0,097 0,011 0,093 0,094
Lab - 22 0,083 0,003 0,083 0,083
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

A'Q(OAQZT)“ A i IXi - med(xi) st iter. ond iter.

X< - 8 0,079 0,080
X< - 8 0,093 0,094
Lab - 24 0,082 0,004 0,082 0,082
Lab - 25 0,101 0,015 0,093 0,094
Lab - 26 0,085 0,001 0,085 0,085
Lab - 27 0,095 0,009 0,093 0,094
Lab - 28 0,084 0,002 0,084 0,084
Lab - 29 0,081 0,005 0,081 0,081
Lab - 31 0,083 0,003 0,083 0,083
New x* 0,086 0,087 0,087
MAD 0,003

New s* 0,004 0,005 0,005
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI(%?;(;ti?nr?)A Xi IXi - med(xi)| 1st iter. 2nd iter.
X* -9 0,095 0,095
X* -9 0,105 0,105
Lab - 03 0,102 0,003 0,102 0,102
Lab - 04 0,099 0,001 0,099 0,099
Lab - 05 0,102 0,002 0,102 0,102
Lab - 08 0,102 0,002 0,102 0,102
Lab - 09 0,110 0,010 0,105 0,105
Lab - 10 0,100 0,000 0,100 0,100
Lab-11 0,101 0,001 0,101 0,101
Lab - 16 0,098 0,002 0,098 0,098
Lab - 19 0,099 0,001 0,099 0,099
Lab - 22 0,097 0,003 0,097 0,097
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI(%?;(;ti?nr?)A Xi IXi - med(xi)| 1st iter. 2nd iter.

X* -9 0,095 0,095
X* -9 0,105 0,105
Lab - 24 0,102 0,002 0,102 0,102
Lab - 25 0,100 0,000 0,100 0,100
Lab - 26 0,098 0,002 0,098 0,098
Lab - 28 0,095 0,005 0,095 0,095
Lab - 29 0,093 0,007 0,095 0,095
Lab - 31 0,113 0,013 0,105 0,105
New x* 0,100 0,100 0,100
MAD 0,002

New s* 0,003 0,003 0,003
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A

(Chi) Xi IXi - med(xi)| 1st iter. 2nd iter.
X* -9 0,287 0,289
X* -9 0,325 0,327
Lab - 01 0,314 0,008 0,314 0,314
Lab - 03 0,293 0,013 0,293 0,293
Lab - 04 0,289 0,017 0,289 0,289
Lab - 05 0,307 0,001 0,307 0,307
Lab - 08 0,306 0,000 0,306 0,306
Lab - 09 0,300 0,006 0,300 0,300
Lab - 10 0,317 0,011 0,317 0,317
Lab - 11 0,302 0,004 0,302 0,302
Lab - 16 0,300 0,006 0,300 0,300
Lab - 19 0,320 0,014 0,320 0,320
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A

(Chi) Xi IXi - med(xi)| 1st iter. 2nd iter.

X* -9 0,287 0,289
X* -9 0,325 0,327
Lab - 22 0,320 0,014 0,320 0,320
Lab - 24 0,305 0,001 0,305 0,305
Lab - 25 0,315 0,009 0,315 0,315
Lab - 26 0,295 0,011 0,295 0,295
Lab - 28 0,301 0,005 0,301 0,301
Lab - 29 0,350 0,044 0,325 0,327
Lab - 31 0,325 0,019 0,325 0,325
New x* 0,306 0,308 0,308
MAD 0,009

New s* 0,013 0,013 0,013
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algori~thm A Xi Xi o Istiter. | 2nditer. | 3rditer. | 4th iter. | 5thiter. | 6thiter. | 7th iter. | 8th iter.
(Kém) med(xi)|
X* -9 2,04 2,03 2,01 2,00 1,99 1,99 1,99 1,99
X* -0 2,38 2,39 2,40 2,40 2,41 2,41 2,41 2,41
Lab - 01 2,22 0,01 2,22 2,22 2,22 2,22 2,22 2,22 2,22 2,22
Lab - 03 1,83 0,38 2,04 2,03 2,01 2,00 1,99 1,99 1,99 1,99
Lab - 04 1,72 0,49 2,04 2,03 2,01 2,00 1,99 1,99 1,99 1,99
Lab - 05 2,18 0,03 2,18 2,18 2,18 2,18 2,18 2,18 2,18 2,18
Lab - 07 2,32 0,11 2,32 2,32 2,32 2,32 2,32 2,32 2,32 2,32
Lab - 08 2,36 0,15 2,36 2,36 2,36 2,36 2,36 2,36 2,36 2,36
Lab - 09 2,30 0,09 2,30 2,30 2,30 2,30 2,30 2,30 2,30 2,30
Lab - 10 2,21 0,00 2,21 2,21 2,21 2,21 2,21 2,21 2,21 2,21
Lab-11 2,20 0,01 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 16 2,30 0,09 2,30 2,30 2,30 2,30 2,30 2,30 2,30 2,30
Lab - 19 2,20 0,01 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 22 2,21 0,00 2,21 2,21 2,21 2,21 2,21 2,21 2,21 2,21
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algor|~thm A Xi [xi . 1stiter. | 2nd iter. | 3rd iter. | 4th iter. | 5thiter. | 6th iter. | 7th iter. | 8th iter.
(Kém) med(xi)|
X* -8 2,04 2,03 2,01 2,00 1,99 1,99 1,99 1,99
X* -0 2,38 2,39 2,40 2,40 2,41 2,41 2,41 2,41
Lab - 23 2,29 0,08 2,29 2,29 2,29 2,29 2,29 2,29 2,29 2,29
Lab - 24 1,99 0,22 2,04 2,03 2,01 2,00 1,99 1,99 1,99 1,99
Lab - 25 2,41 0,20 2,38 2,39 2,40 2,40 2,41 2,41 2,41 2,41
Lab - 26 2,20 0,01 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 28 2,03 0,19 2,04 2,03 2,03 2,03 2,03 2,03 2,03 2,03
Lab - 29 2,14 0,07 2,14 2,14 2,14 2,14 2,14 2,14 2,14 2,14
Lab - 31 2,27 0,06 2,27 2,27 2,27 2,27 2,27 2,27 2,27 2,27
New x* 2,21 2,21 2,20 2,20 2,20 2,20 2,20 2,20 2,20
MAD 0,075
New s* 0,111 0,121 0,129 0,135 0,138 0,141 0,142 0,143 0,143
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A i Ixi - med(xi)| 1t iter. 2nd iter. 3rd iter.
(Dong)
X* - 5 1,67 1,67 1,67
X* - & 1,83 1,82 1,82
Lab - 01 1,77 0,02 1,77 1,77 1,77
Lab - 03 1,68 0,07 1,68 1,68 1,68
Lab - 04 1,71 0,04 1,71 1,71 1,71
Lab - 05 1,75 0,00 1,75 1,75 1,75
Lab - 07 1,75 0,00 1,75 1,75 1,75
Lab - 08 1,75 0,00 1,75 1,75 1,75
Lab - 09 1,80 0,05 1,80 1,80 1,80
Lab - 10 1,78 0,03 1,78 1,78 1,78
Lab - 11 1,79 0,04 1,79 1,79 1,79
Lab - 16 1,63 0,12 1,67 1,67 1,67
Lab - 19 1,69 0,06 1,69 1,69 1,69
Lab - 22 1,73 0,02 1,73 1,73 1,73
Lab - 23 1,74 0,01 1,74 1,74 1,74
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A i Ixi - med(xi)| 1t iter. 2nd iter. 3rd iter.
(Dong)

X* - 5 1,67 1,67 1,67
X* - & 1,83 1,82 1,82
Lab - 24 1,80 0,05 1,80 1,80 1,80
Lab - 25 1,82 0,07 1,82 1,82 1,82
Lab - 26 1,66 0,09 1,67 1,67 1,67
Lab - 27 1,78 0,03 1,78 1,78 1,78
Lab - 28 1,75 0,00 1,75 1,75 1,75
Lab - 29 1,70 0,05 1,70 1,70 1,70
Lab - 31 1,76 0,01 1,76 1,76 1,76
New x* 1,75 1,75 1,74 1,74
MAD 0,034

New s* 0,050 0,051 0,052 0,052
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI%&EEQT; A Xi IXi - med(xi)| 1st iter. 2nd iter.
X* -9 0,106 0,109
X* -9 0,139 0,138
Lab - 03 0,110 0,013 0,110 0,110
Lab - 04 0,110 0,013 0,110 0,110
Lab - 07 0,114 0,008 0,114 0,114
Lab - 08 0,130 0,008 0,130 0,130
Lab - 09 0,120 0,003 0,120 0,120
Lab - 10 0,130 0,008 0,130 0,130
Lab-11 0,123 0,001 0,123 0,123
Lab - 16 0,119 0,004 0,119 0,119
Lab - 19 0,121 0,002 0,121 0,121
Lab - 22 0,122 0,001 0,122 0,122
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI%&EEQT; A Xi IXi - med(xi)| 1st iter. 2nd iter.

X* -9 0,106 0,109
X* -9 0,139 0,138
Lab - 24 0,134 0,012 0,134 0,134
Lab - 25 0,170 0,048 0,139 0,138
Lab - 26 0,130 0,008 0,130 0,130
Lab - 28 0,126 0,004 0,126 0,126
Lab - 29 0,131 0,009 0,131 0,131
Lab - 31 0,116 0,006 0,116 0,116
New x* 0,123 0,123 0,123
MAD 0,008

New s* 0,011 0,010 0,010
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
(Mangan)
X* -9 1,46 1,45 1,45 1,45
X* -9 1,54 1,54 1,54 1,54
Lab - 01 1,46 0,04 1,46 1,46 1,46 1,46
Lab - 03 1,48 0,02 1,48 1,48 1,48 1,48
Lab - 04 1,50 0,00 1,50 1,50 1,50 1,50
Lab - 05 1,50 0,00 1,50 1,50 1,50 1,50
Lab - 07 1,48 0,02 1,48 1,48 1,48 1,48
Lab - 08 1,50 0,00 1,50 1,50 1,50 1,50
Lab - 09 1,50 0,00 1,50 1,50 1,50 1,50
Lab - 10 1,45 0,05 1,46 1,45 1,45 1,45
Lab - 11 1,51 0,01 1,51 1,51 1,51 1,51
Lab - 16 1,51 0,01 1,51 1,51 1,51 1,51
Lab - 19 1,51 0,01 1,51 1,51 1,51 1,51
Lab - 20 1,50 0,00 1,50 1,50 1,50 1,50
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter.
(Mangan)

X* -9 1,46 1,45 1,45 1,45
X* -9 1,54 1,54 1,54 1,54
Lab - 22 1,53 0,03 1,53 1,53 1,53 1,53
Lab - 23 1,48 0,02 1,48 1,48 1,48 1,48
Lab - 24 1,54 0,04 1,54 1,54 1,54 1,54
Lab - 25 1,61 0,11 1,54 1,54 1,54 1,54
Lab - 26 1,45 0,05 1,46 1,45 1,45 1,45
Lab - 28 1,53 0,03 1,53 1,53 1,53 1,53
Lab - 29 1,49 0,01 1,49 1,49 1,49 1,49
Lab - 31 1,47 0,03 1,47 1,47 1,47 1,47
New x* 1,50 1,50 1,50 1,50 1,50
MAD 0,019

New s* 0,027 0,029 0,030 0,031 0,031
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A Xi Ixi - med(xi)| 1st iter. 2nd iter. 3rd iter.
(Sat)
X* - & 2,06 2,04 2,04
X* - & 2,45 2,44 2,44
Lab - 01 2,19 0,07 2,19 2,19 2,19
Lab - 03 1,98 0,28 2,06 2,04 2,04
Lab - 04 2,10 0,16 2,10 2,10 2,10
Lab - 05 2,25 0,01 2,25 2,25 2,25
Lab - 07 2,18 0,08 2,18 2,18 2,18
Lab - 08 2,46 0,20 2,45 2,44 2,44
Lab - 09 2,30 0,04 2,30 2,30 2,30
Lab - 10 2,31 0,05 2,31 2,31 2,31
Lab - 11 2,28 0,02 2,28 2,28 2,28
Lab - 16 2,29 0,03 2,29 2,29 2,29
Lab - 19 2,27 0,01 2,27 2,27 2,27
Lab - 20 2,35 0,09 2,35 2,35 2,35
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

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

X* - & 2,06 2,04 2,04
X* - & 2,45 2,44 2,44
Lab - 22 2,26 0,00 2,26 2,26 2,26
Lab - 23 2,09 0,16 2,09 2,09 2,09
Lab - 24 2,09 0,17 2,09 2,09 2,09
Lab - 25 2,43 0,18 2,43 2,43 2,43
Lab - 26 2,13 0,13 2,13 2,13 2,13
Lab - 27 2,60 0,34 2,45 2,44 2,44
Lab - 28 2,17 0,09 2,17 2,17 2,17
Lab - 29 2,14 0,12 2,14 2,14 2,14
Lab - 31 2,30 0,04 2,30 2,30 2,30
New x* 2,26 2,24 2,24 2,24
MAD 0,086

New s* 0,128 0,134 0,136 0,136
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A i | i - med(xi)| | 1stiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | 7thiter.
(Tong Cr)
X* - & 1,66 1,64 1,63 1,62 1,61 1,61 1,61
X* - & 1,83 1,82 1,83 1,83 1,84 1,84 1,84
Lab - 03 1,80 0,052 1,80 1,80 1,80 1,80 1,80 1,80 1,80
Lab - 04 1,71 0,038 1,71 1,71 1,71 1,71 1,71 1,71 1,71
Lab - 05 1,72 0,026 1,72 1,72 1,72 1,72 1,72 1,72 1,72
Lab - 08 1,78 0,035 1,78 1,78 1,78 1,78 1,78 1,78 1,78
Lab - 09 1,85 0,102 1,83 1,82 1,83 1,83 1,84 1,84 1,84
Lab - 10 1,75 0,002 1,75 1,75 1,75 1,75 1,75 1,75 1,75
Lab - 11 1,75 0,002 1,75 1,75 1,75 1,75 1,75 1,75 1,75
Lab - 16 1,71 0,038 1,71 1,71 1,71 1,71 1,71 1,71 1,71
Lab - 19 1,70 0,048 1,70 1,70 1,70 1,70 1,70 1,70 1,70
Lab - 22 1,75 0,002 1,75 1,75 1,75 1,75 1,75 1,75 1,75
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm A1 i | i - med(xi)| | 1stiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | 7thiter.
(Tong Cr)
X* - & 1,66 1,64 1,63 1,62 1,61 1,61 1,61
X* - & 1,83 1,82 1,83 1,83 1,84 1,84 1,84
Lab - 24 1,80 0,052 1,80 1,80 1,80 1,80 1,80 1,80 1,80
Lab - 25 1,53 0,221 1,66 1,64 1,63 1,62 1,61 1,61 1,61
Lab - 26 1,63 0,115 1,66 1,64 1,63 1,63 1,63 1,63 1,63
Lab - 27 1,75 0,002 1,75 1,75 1,75 1,75 1,75 1,75 1,75
Lab - 28 1,75 0,000 1,75 1,75 1,75 1,75 1,75 1,75 1,75
Lab - 29 1,54 0,208 1,66 1,64 1,63 1,62 1,61 1,61 1,61
Lab - 31 1,64 0,108 1,66 1,64 1,64 1,64 1,64 1,64 1,64
New x* 1,75 1,73 1,73 1,73 1,72 1,72 1,72 1,72
MAD 0,038
New s* 0,056 0,060 0,066 0,072 0,074 0,076 0,077 0,077
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