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TONG QUAN

1. Mau thir nghiém cua chuong trinh CEM-LPT-61 dugc phan phdi toi cac
phong thi nghiém tham gia theo duong chuyén phat nhanh. Mdi phong thi
nghiém tham gia duoc cung cap tdi da 03 miu nudc, mau dugc chia trong
6ng thuy tinh thé tich 30 ml va c¢6 ky hiéu twong tng la: M61-1; M61-2,
M61-3. Cac miu dugc chuan bi bang viéc thém mot lugng chat phan tich cua
cac thong sb thir nghiém trén nén mau nude mit.

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



3. Théng ké két qua cua cac PTN tham gia

Théng s6 thir nghiém

Ma PTN BODs . . . .

COD (20°C) Phosphat Nitrit Nitrat Clorua Amoni
Lab - 01 87,0 58,0 1,96 1,020 2,37 50,0 2,00
Lab - 03 86,0 54,0 1,98 0,990 2,50 50,0 2,24
Lab - 04 84,0 56,0 1,94 0,990 2,39 50,0 2,17
Lab - 05 77,0 39,0 1,98 0,820 5,70 54,0 2,48
Lab - 06 90,0 60,0 2,00 1,016 2,49 54,6 2,00
Lab - 07 89,0 58,0 1,99 1,010 2,44 48,5 2,02
Lab - 08 88,3 59,3 1,95 1,380 2,54 52,3 2,06
Lab - 09 87,0 55,0 2,00 0,990 2,35 50,9 2,00
Lab - 10 84,0 42,0 2,29 0,830 1,45 59,7 1,68




Lab - 11 66,0 95,0 2,15 1,000 2,40 51,0 2,29
Lab - 12 88,3 59,5 2,06 0,980 2,20 51,0 2,10
Lab - 13 88,0 52,0 1,90 1,090 2,00 50,5 2,15
Lab - 14 85,0 55,0 1,93 1,020 2,44 51,0 2,02
Lab - 15 79,0 49,0 1,93 0,890 2,47 51,6 2,10
Lab - 16 82,0 53,0 1,88 1,100 2,43 51,2 1,82
Lab - 17 81,3 52,1 1,84 0,984 2,92 52,4 2,03
Lab - 18 82,0 45,0 2,00 0,950 2,00 52,0 2,20
Lab - 19 83,0 51,0 2,01 1,010 2,57 50,9 1,96
Lab - 21 89,7 50,1 - - - - -

Lab - 22 63,5 46,0 1,96 1,000 2,47 52,8 2,05
Lab - 24 85,0 55,0 1,98 1,010 2,36 50,0 1,98




Lab - 25 89,2 - 1,92 0,980 2,47 51,9 1,98
Lab - 26 - - 1,94 0,970 - - -

Lab - 27 85,0 56,0 1,99 0,995 2,23 53,0 1,98
Lab - 28 81,8 58,6 1,95 1,050 2,05 50,6 2,18
Lab - 29 86,4 60,0 2,00 1,000 2,34 53,0 1,98
Lab - 30 78,0 48,0 2,24 0,986 2,45 52,5 1,95
Lab - 31 92,6 60,0 2,20 1,075 3,01 51,2 2,35
Lab - 32 62,0 - - - - - -

(Ghi chu: “-": Khong dang ky tham gia)
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4. Gia trj 4n dinh va do 1éch chuan cua chuong trinh

e K Do khong A 1A
MAu thir | Théng s6 phén Don vi el .tr; an dam bao bo I%Ch
n . p dinh P chuan
nghiém tich tinh S chuan o*
Ux
COD mg/L 84,2 1,14 5,23
M61-1
BODs (20°C) mg/L 54,0 1,51 6,08
Phétphat (PO4*
tinh theo P) mg/L 1,98 0,011 0,065
mgg'tl\f)'\'oz' tinh i 1,00 0,007 0,041
M61-2
Nitrat (NOs" tinh
theo N) mg/L 2,40 0,029 0,209
Clorua mg/L 51,6 0,418 1,46
Amoni (NH4* tinh
M61-3 theo N) mg/L 2,06 0,025 0,137

(x*: gid tri dn dinh ciia chwong trinh; s*: dp léch chudn)

5. Cac két qua cta chuong trinh thir nghiém thanh thao CEM-LPT-61 duoc tom
tat dudi day:

Miu thir Théng s6 phan DPon vi S6 két qua T(fmg ) % [z] <2
nghiém tich tinh colz|<2 két qua -
COD mg/L 25 28 89,3
M61-1
BODs (20°C) mg/L 24 26 92,3
Phétphéat (PO4* tinh
theo P) mg/L 22 27 81,5
Nitrat (NO2" tinh mg/L 21 57 778
M61-2 theo N)
Nitrat (NOs" tinh
theo N) mg/L 22 26 84,6
Clorua mg/L 23 26 88,5
Amoni (NH4* tinh
M61-3 theo N) mg/L 23 26 88,5

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

Chuong trinh thtr nghiém thanh thao CEM-LPT-61
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1. Giéi thiéu chung

Chuong trinh thtr nghiém thanh thao CEM-LPT-61 do Ban t6 chirc thir
nghiém thanh thao, Trung tim Quan trac méi 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; Xt 1y va danh gia két qua theo ISO 13528:2015.

Chuong trinh CEM-LPT-61 duoc t6 chire thir nghiém céac thong sé COD,
BODs (20°C), Phétphéat (PO,* tinh theo P), Nitrat (NO tinh theo N), Nitrat
(NOjs tinh theo N), Clorua, Amoni (NH,4* tinh theo N), trén nén mau nuédc mat.

Chuong trinh thr nghiém thanh thao nay da dugc sy quan tam, dang ky
tham gia ctia 29 phong thi nghiém, cu thé nhu sau:

Miu A A oy o A S6 két qua
thw Thong >0 thu Nén miu 50 lwgng PTN dwoc cac PTN
oA nghiém tham gia L
nghiém bao céo
BODs (20°C) Nudc mat 28 28
M61-1
COD Nudc mat 26 26
Phétphat (PO, .
tinh theo P) Nudc mat 27 27
Nitrit (NO, tinh o«
M6L.2 | theo N) Nudc mat 27 27
Nitrat (NOs tinh o«
theo N) Nudc mat 26 26
Clorua Nudc mat 26 26
Me1-3 | Amoni (NHLTtnh oo mat 26 26
theo N)
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 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 cic phép phan tich trong mdi
phong thi nghiém tham gia;

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

Chuong trinh thtr nghiém thanh thao CEM-LPT-61 Trang 1
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- Lam tang do tin cdy cua cac dit li€u phan tich trong phong thi nghiém
thong qua vi¢c danh gia phuong phéap va k¥ thuat phan tich phu hop.

Ngoai ra, muc ti€u ctia chuong trinh con lam can cur giup cac don vi thuc
hién quan tric moi truong cung cip nhitng bang chimg khach quan cho cac co
quan chtng nhan, cong nhan va kiém tra, danh gi; dap img 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 céc dung dich chét
chuin vao nén miu nude mit. Mau sau khi chuén bi dugc bao quan theo cac y€u
cau k¥ thuat cho to1 khi phan phéi mau. Qua trinh chuan bi mau dugc thuc hién
tai Phong Thi nghiém cta Trung tdm Quan tric mdi trudng mién Béc, Tong cuc
Moi trudng, cu thé nhu sau:

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

- Lan chuan bi mau th nghiém 2: cac mau chuin bi ¢ 1an 1 duoc danh gia
1a dong nhét, bén va dap tng cac yéu cau k¥ thuat thi s& duoc chuan bj lan 2 dé
phan phdi t6i cac phong thi nghiém tham gia.

O moi lan chuan bi mau, chon ngau nhién 10 mau, phan tich lip & cac
thot diém dé danh gia do dong nhat va d§ bén: ngay khi vira chuan bi mau; sau 7
ngay ké tr ngay chuan bi mau; sau 15 ngay ké tur ngay chuan bi mau.

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

3.2. Phan phdi miu

Mau sau khi duoc bao géi, ghi nhin s& duoc phan phdi tdi 29 phong thi
nghiém tham gia qua duong buu dién trong ngay 15/9/2020. Mdi phong thi
nghiém tham gia duoc cung cip toi da 03 miu nude c6 ky hiéu twong ung 1a
M61-1; M61-2, M61-3,luong mau trong dng cé thé tich 25 mL/6ng 30 mL
va 01 ban hudng dan chi tiét vé cach thirc chuan bi miu trudc khi thuc hién
phan tich tai PTN;

Cac PTN tham gia dugc yéu ciu béo céo lai ngay cho Ban t6 chirc vé tinh
trang nhan mau theo Biéu mau LPT-01 (tai ligu giti kém theo mdu)
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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 thir nghiém cac thong so:
COD, BODs (20°C), Phétphat (PO, tinh theo P), Nitrat (NO, tinh theo N),
Nitrat (NO3™ tinh theo N), Clorua, Amoni (NH,* tinh theo N) trong mau M61
sau khi tudn thu cic huéng ddn ma Ban t6 chirc yéu cau, cu thé:

- MAu thir nghiém cua chuong trinh 13 mau sau khi PTN tham gia tién
hanh pha lodng mau theo ty 1& 1:50 tir mau gdc ma Ban t6 chuc giri dén.

- B4o co két qua: PTN tham gia chi bao cdo két qua phén tich cac thong
s6 trong mau sau khi pha lodng tai PTN theo huéng dan ctia Ban t6 chuc (khong
béo céo 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 ngly
10/10/2020.

3.4. Xir ly, danh gia thong ké

Két qua cua cac phong thi nghiém tham gia chwong trinh dugc xt 1i theo
tiéu chuan qudc té ISO 13528:2015 va dugc danh gia dwa trén gia trj z-score.

Céc 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 to4n gia tri 4n dinh ciia chwong trinh, x*

Gia tri an dinh cta 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. P9 1éch chuan ciia chwong trinh, s*

D6 1éch chuan (s*) ctia chuong trinh CEM-LPT-61 duoc Ban t6 chuc tinh
toan duwa trén cac két qua bdo 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

Moi phong thi nghiém tham gia chuong trinh duoc tinh toan gia tri z-core
cho tirng thong s6 phan tich.

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

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

z-score = (X - x*)/s*

Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 3
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Trong do:
- X : két qua phdn tich ciia phong thi nghiém tham gia;
- x*: gid tri an dinh cia chwong trinh
- s*: dp léch chuan.
3.4.4. Tinh toan d9 khong dam bao chuin Ux ciia gia tri an dinh

Do khong dam bao chuan Ux cua gia tri 4n dinh: Khi gia tri 4n dinh duoc
rit ra tur trung binh on dinh duoc tinh bﬁng thuat toan A, do khong dam bao
chuan cta gia trj 4n dinh X duoc uéc luong 1a Ux

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

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

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

Moi phong thi nghiém tham gia dugc gan 01 ma s, tat ca cac két qua bao
céo va thong tin trong bao céo nay déu dugc dua ra dudi mi sé twong tng d6i
véi mdi 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 7, cac do thi biéu dién z-score duoc dua ra trong
cac hinh tir Hinh 1 dén Hinh 7.

Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 4
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Bang 1. Két qua danh gia COD trong miu M61-1
Théng s6 thir nghiém: COD

Gia tri 4n dinh ctia chuong trinh (x*= 84,2 mg/L)
D6 léch chuin: s* = 5,23 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab-01 87,0 0,5
Lab - 03 86,0 0,3
Lab - 04 84,0 0,0
Lab - 05 77,0 -14
Lab - 06 90,0 1,1
Lab - 07 89,0 0,9
Lab - 08 88,3 0,8
Lab - 09 87,0 0,5
Lab - 10 84,0 0,0
Lab-11 66,0 -3,5
Lab - 12 88,3 0,8
Lab - 13 88,0 0,7
Lab - 14 85,0 0,2
Lab - 15 79,0 -1,0
Lab - 16 82,0 -0,4
Lab - 17 81,3 -0,6
Lab - 18 82,0 -0,4
Lab - 19 83,0 -0,2
Lab-21 89,7 11
Lab - 22 63,5 -4,0
Lab - 24 85,0 0,2
Lab - 25 89,2 1,0
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Lab - 27 85,0 0,2

Lab - 28 81,8 -0,5

Lab - 29 86,4 0,4

Lab - 30 78,0 -1,2

Lab - 31 92,6 1,6

Lab - 32 62,0 -4,2
Ghi chu:

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

Chuong trinh thir nghiém thanh thao CEM-LPT-61
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Bang 2. Két qua danh gia BODs (20°C) trong miu M61-1
Théng s6 thir nghiém: BODs

Gia trj 4n dinh cta chuong trinh (x*= 54,0 mg/L)
Do 1éch chuan: s* = 6,08 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab - 01 58,0 0,7
Lab - 03 54,0 0,0
Lab - 04 56,0 0,3
Lab - 05 39,0 2,5
Lab - 06 60,0 1,0
Lab - 07 58,0 0,7
Lab - 08 59,3 0,9
Lab - 09 55,0 0,2
Lab - 10 42,0 -2,0
Lab - 11 95,0 6,7
Lab - 12 59,5 0,9
Lab - 13 52,0 -0,3
Lab - 14 55,0 0,2
Lab - 15 49,0 -0,8
Lab - 16 53,0 -0,2
Lab - 17 52,1 -0,3
Lab - 18 45,0 -1,5
Lab - 19 51,0 0,5
Lab - 21 50,1 -0,6
Lab - 22 46,0 -1,3
Lab - 24 55,0 0,2
Lab - 27 56,0 0,3

Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 7
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Lab - 28 58,6 0,8

Lab - 29 60,0 1,0

Lab - 30 48,0 -1,0

Lab - 31 60,0 1,0
Ghi cha:

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

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

Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 8
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Bang 3. Két qua danh gia Phosphat (PO4* tinh theo P) trong miu M61-2

Théng s6 thir nghi¢ém: P-PO,*

Gia tri 4n dinh ctia chuong trinh (x*= 1,98 mg/L)

D6 1éch chuan: s* = 0,065 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab - 01 1,96 -0,3
Lab - 03 1,98 0,0
Lab - 04 1,94 -0,6
Lab - 05 1,98 0,0
Lab - 06 2,00 0,3
Lab - 07 1,99 0,2
Lab - 08 1,95 -0,5
Lab - 09 2,00 0,3
Lab - 10 2,29 4,8
Lab - 11 2,15 2,6
Lab - 12 2,06 1,2
Lab - 13 1,90 -1,2
Lab - 14 1,93 -0,8
Lab - 15 1,93 -0,8
Lab - 16 1,88 -1,5
Lab - 17 1,84 2,2
Lab - 18 2,00 0,3
Lab - 19 2,01 0,5
Lab - 22 1,96 -0,3
Lab - 24 1,98 0,0
Lab - 25 1,92 -0,9
Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 9
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Lab - 26 1,94 -0,6

Lab - 27 1,99 0,2

Lab - 28 1,95 -0,5

Lab - 29 2,00 0,3

Lab - 30 2,24 4,0

Lab - 31 2,20 3,4
Ghi cha:

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

- PTN ¢6 két qua ngodi khodang chdp nhdn: in ddm.

Chuong trinh thir nghiém thanh thao CEM-LPT-61
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Bang 4. Két qua danh gia Nitrat (NOs” tinh theo N) trong miu M61-2
Théng s6 thir nghiém: N-NOs"

Gia tri 4n dinh ciia chuong trinh (x*= 2,40 mg/L)
Do 1éch chuan: s* = 0,209 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 2,37 0,1
Lab - 03 2,50 0,5
Lab - 04 2,39 0,0
Lab - 05 5,70 15,8
Lab - 06 2,49 0,4
Lab - 07 2,44 0,2
Lab - 08 2,54 0,7
Lab - 09 2,35 -0,2
Lab - 10 1,45 4,5
Lab - 11 2,40 0,0
Lab - 12 2,20 -1,0
Lab - 13 2,00 -1,9
Lab - 14 2,44 0,2
Lab - 15 2,47 0,3
Lab - 16 2,43 0,1
Lab - 17 2,92 2,5
Lab - 18 2,00 -1,9
Lab - 19 2,57 0,8
Lab - 22 2,47 0,3
Lab - 24 2,36 -0,2
Lab - 25 2,47 0,3

Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 11



Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Lab - 27 2,23 -0,8
Lab - 28 2,05 -1,7
Lab - 29 2,34 -0,3
Lab - 30 2,45 0,2
Lab - 31 3,01 2,9
Ghi chu:
- PTN ¢6 két qud nam trong viing canh bdo: in nghiéng;
- PTN ¢6 két qua ngodi khodang chdp nhdn: in ddm.
Chuong trinh thir nghiém thanh thao CEM-LPT-61 Trang 12
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Bang 5. Két qua danh gia Nitrit (NO;" tinh theo N) trong mu M61-2

Théng s6 thir nghiém: N-NO2

Gia tri 4n dinh ctia chuong trinh (x*= 1,00 mg/L)

Do 1éch chuan: s* = 0,041 mg/L

Mi s6 PTN Két qua (mg/L) z-score
Lab - 01 1,02 0,5
Lab - 03 0,99 -0,2
Lab - 04 0,99 -0,2
Lab - 05 0,82 -4,4
Lab - 06 1,02 0,4
Lab - 07 1,01 0,2
Lab - 08 1,38 9,3
Lab - 09 0,99 -0,2
Lab - 10 0,83 4.1
Lab - 11 1,00 0,0
Lab - 12 0,98 0,5
Lab - 13 1,09 2,2
Lab - 14 1,02 0,5
Lab - 15 0,89 2,7
Lab - 16 1,10 2,4
Lab - 17 0,98 -0,4
Lab - 18 0,95 -1,2
Lab - 19 1,01 0,2
Lab - 22 1,00 0,0
Lab - 24 1,01 0,2
Lab - 25 0,98 -0,5
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Lab - 26 0,97 -0,7

Lab - 27 1,00 -0,1

Lab - 28 1,05 1,2

Lab - 29 1,00 0,0

Lab - 30 0,99 -0,3

Lab - 31 1,08 1,8
Ghi chu:

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

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in dam.
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Bang 6. Két qua danh gia Clorua trong mau M61-2

Théng s6 thir nghiém: Clorua

Gia tri 4n dinh ctia chuong trinh (x*= 51,6 mg/L)

Do 1éch chuan: s* = 1,45 mg/L

Mai s6 PTN Két qua (mg/L) z-score
Lab-01 50,0 -1,1
Lab - 03 50,0 -1,1
Lab - 04 50,0 -1,1
Lab - 05 54,0 1,7
Lab - 06 54,6 2,1
Lab - 07 48,5 -2,1
Lab - 08 52,3 0,5
Lab - 09 50,9 -0,5
Lab - 10 59,7 5,6
Lab - 11 51,0 -0,4
Lab-12 51,0 -0,4
Lab - 13 50,5 -0,8
Lab - 14 51,0 -0,4
Lab - 15 51,6 0,0
Lab - 16 51,2 -0,3
Lab - 17 52,4 0,6
Lab - 18 52,0 0,3
Lab - 19 50,9 -0,5
Lab - 22 52,8 0,8
Lab - 24 50,0 -1,1
Lab - 25 51,9 0,2
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Lab - 27 53,0 1,0

Lab - 28 50,6 -0,7

Lab - 29 53,0 1,0

Lab - 30 52,5 0,6

Lab - 31 51,2 -0,3
Ghi cha:

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

- PTN ¢6 két qua ngodi khodang chdp nhdn: in ddm.

Bang 7. Két qua danh gia Amoni (NH.* tinh theo N) trong miu M61-3
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Théng s6 thir nghiém: N-NH4+

Gia trj 4n dinh ctia chuong trinh (x*= 2,06 mg/L)
Do 1éch chuan: s* = 0,137 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 2,00 -0,4
Lab - 03 2,24 1,3
Lab - 04 2,17 0,8
Lab - 05 2,48 3,1
Lab - 06 2,00 -0,4
Lab - 07 2,02 -0,3
Lab - 08 2,06 0,0
Lab - 09 2,00 -0,4
Lab - 10 1,68 2,8
Lab - 11 2,29 1,7
Lab - 12 2,10 0,3
Lab - 13 2,15 0,7
Lab - 14 2,02 -0,3
Lab - 15 2,10 0,3
Lab - 16 1,82 -1,8
Lab - 17 2,03 -0,2
Lab - 18 2,20 1,0
Lab - 19 1,96 -0,7
Lab - 22 2,05 -0,1
Lab - 24 1,98 -0,6
Lab - 25 1,98 -0,6
Lab - 27 1,98 -0,6
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Lab - 28 2,18 0,9

Lab - 29 1,98 -0,6

Lab - 30 1,95 -0,8

Lab - 31 2,35 2,1
Ghi chu:

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

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in dam.
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Trung tdm Quan trac moi truong mién Bac, Tong cuc Mai truong
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N-NO2-: Biéu db z-score
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- A 3
Clorua: Biéu do z-score

Z-8Ccore
=

Lab - 07
Lab - 01
Lab-03
Lab-04
Lab-24
Lab-13
Lab-28
Lab - 09
Lab-19

Lab-11

Lab-12
Lab- 14
Lab-16

Mai s6 PTN

Lab-31
Lab-15
Lab-25

Lab-18

Lab - 08

Lab-17

Lab-30

Lab-22

Lab-27

Lab-29

Lab - 05

Lab - 06

Lab-10

Hinh 6. Biéu do z-score ciia thong sé Clo

Chuong trinh thtr nghiém thanh thao CEM-LPT-61

Trang 24




Trung tdm Quan tradc moi trudng mién Bac, Tong cuc Mai truong

. A A
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Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric méi truong

4.2. Nhin xét va két luan

T 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 sé6 COD, BODs (20°C), Phétphat (PO, tinh theo
P), Nitrat (NO, tinh theo N), Nitrat (NOjs" tinh theo N), Clorua, Amoni (NH,*
tinh theo N) trén nén mau nudc mit dat theo tiéu chi danh gia cua chuong trinh
la tuong dbi cao, cu thé nhu sau:

- Thong s6 COD: 25/28 PTN c6 két qua dat (chiém ty 1& 89,3%);
- Thong s6 BODs: 24/26 PTN c6 két qua dat (chiém ty 1& 92,3%);

- Thong s6 Phot phat (PO, tinh theo P): 22/27 PTN c6 két qua dat
(chiém ty 1é 81,5%);

- Thong so Nitrit (NO, tinh theo N): 21/27 PTN c¢6 két qua dat (chiém ty
1¢ 77,8%);

- Thong sb Nitrat (NOs™ tinh theo N): 22/26 PTN c6 két qua dat (chiém ty
1¢ 84,6%);

- Thong s6 Clo: 23/26 PTN c6 két qua dat (chiém ty 1 88,5%);

- Thong s6 Amoni (NH,* tinh theo N): 23/26 PTN c6 két quéa dat (chiém
ty 16 88,5%).

Tuy nhién, van c6 PTN c6 nhiéu két qua chua dép tGng tiéu chi danh gia
cua chuong trinh c6 hé sb6 z-score > £10, 16n nhét 1a z-score = 15,8. PTN nay
can xem xét tim hiéu nguyén nhan va c6 bién phap cai tién, khiac phuc phu hop,
cu thé nhu sau:

- C4c PTN tham gia c6 sai sb phén tich 16n can phai xem xét tong thé cac
diéu kién trang thiét bi ctia PTN, diéu kién moi truong, nang lyc can bd phan
tich va quy trinh phan tich. Ngoai ra, PTN can xem lai quy trinh thuc hién
QA/QC dé c6 nhing bién phap quan 1y chat lugng hiéu qua hon.

- Cac PTN st dung cac phuong phap chua phu hgp nhu phuong phap
khong dugc quy dinh tai cac van ban theo quy dinh ctia B6 Tai nguyén va Moi
truong; khong duogc chimg nhan da diéu kién hodc d3 16i thoi nén xem xét lai dé
thay d6i phuong phap pht hop hon va cip nhat cac phuong phap tiéu chuan méi
da dugc thay thé va ban hanh.
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong
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Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric méi truong

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

STT | Théng sb Phwong phap phéan tich Ma PTN

Lab: 01, 03, 04, 05, 06, 08, 11,

SMEWW 5220C:2017 12, 13, 14, 15, 16, 17, 18, 19,
21, 22, 25, 29
SMEWW 5220C:2012 Lab: 07, 10, 24, 30
1 COD
Phuong phéap dicromat Lab: 32
SMEWW 5220 B&C:2017 Lab: 28
SMEWW 5220D:2017 Lab: 09, 27, 31
Lab: 01, 03, 04, 05, 08, 09, 10,
TCVN 6001-1:2008 11, 12, 18, 19, 21, 22, 24, 27,
28, 29, 30
2 BOD
SMEWW 5210B:2017 Lab: 06, 13, 15, 16, 17, 31
SMEWW 5210D:2012 Lab: 07, 14
_ Lab: 04, 06, 07, 10, 12, 15, 16,
TCVN 6180:1996 18, 22, 23, 25, 28, 29, 31
Nitrat US EPA Method 352.1 Lab: 09, 14
3 | (NOstinh ['gp e 4500-NOs'E:2017 | Lab: 01, 05, 11, 13, 17, 19, 27
theo N)
TCVN 7323-1:2004 Lab: 08
TCVN 6494-1:2011 Lab: 03, 30
Lab: 01, 03, 04, 06, 07, 08, 09,
TCVN 6202:2008 10, 12, 19, 22, 23, 25, 26, 27,
28, 29, 30
Phosphat | SMEWW 4500 P.B&E:2017 | Lab: 17
4 | (PO4* tinh
theo P) | SMEWW 4500 P.E:2017 Lab: 05, 11, 15, 16, 18

SMEWW 4500 PO,*-E:2017 | Lab: 13

SMEWW 4500 P.D:2017 Lab: 14, 31
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Lab: 04, 07, 08, 09, 10, 11, 12,
TCVN 6178:1996 13, 14, 17, 18, 22, 24, 25, 26,
Nitrit (NOz 27,29
5 “”rl‘\lt)heo TCVN 6494-1:2011 Lab: 03, 30
SMEWW 4500-NO,-.B:2017 'gfb: 01, 05, 06, 15, 16, 19, 28,
SMEWW 4500-CI-.B:2017 | Lab: 15, 28, 31
SMEWW 4500-Cl-:2017 Lab: 13
SMEWW 4500-CI-.C:2017 | Lab: 16
6 Clorua
Lab: 01, 03, 04, 05, 06, 07, 08,
TCVN 6194:1996 09, 10, 11, 12, 14, 17, 18, 19,
22,24, 25, 27, 29
TCVN 6494-1:2011 Lab: 30
EPA Method 350.2 Lab: 07
_ Lab: 01, 03, 06, 08, 10, 12, 15,
TCVN 6179-1:1996 1692 34 95,57 28, 29
Amoni
7| (NH tin | TCVN 5988: 1995 Lab: 14, 19
theo N) | SMEWW NHs.B&F:2017 Lab: 31, 05, 09, 11, 13, 17
TCVN 6660:2000 Lab: 30
SMEWW NHs.F:2017 Lab: 04, 18

Ghi chii: (*) Théng sé vé phwong phdp do cdc don vi PTN tham gia cung cdp
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Ban t6 chirc thir nghiém thanh thao, Trung tdm Quan tric méi truong

Phu luc 2. Két qua danh gia dong nhat

Homogeneity check
(1SO 13528 Annex B)

Théng s6: COD
(Miu M61-1)

assessment

between-
test-
Sample t value#l, Xt1 value#2, Xt2 sample average portion
(B.4), xt..
ranges
(B.5), wt
1 81 81 80,8 0,000
2 81 81 80,8 0,000
3 80 80 80,0 0,000
4 80 80 80,0 0,000
5 81 80 80,4 0,769
6 80 79 79,6 0,769
7 79 80 79,6 0,769
8 79 80 79,6 0,769
9 81 81 80,8 0,000
10 81 81 80,9 0,231
number of samples g 10
general average (B.6) X_.. 80,2
STD of sample averages (B.7), sx 0,534
within-samples STD (B.8), sw 0,348
between-samples STD (B.9), ss 0,473
Expected standard deviation for proficiency = 8.02

Homogeneity | ok

81
21

21
S0
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20
20
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Analytical result
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+ st result
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check
(1SO 13528 Annex B)

Théng s6: BOD
(Méu M61-1)

between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 (B.4), Xt portion
T ranges
(B.5), wt
1 53 50 51,50 3,00
2 52 51 51,50 1,00
3 52 52 52,00 0,00
4 52 52 52,00 0,00
5 52 51 51,50 1,00
6 53 50 51,50 3,00
7 5l 53 52,00 2,00
8 50 53 51,50 3,00
9 53 51 52,00 2,00
10 51 50 50,50 1,00
number of samples g 10,00
general average (B.6) X 51,6
STD of sample averages (B.7), Sx 0,459
within-samples STD (B.8), sw 1,378
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficienc R
asslz,ssment i ’ o 5,16
Homogeneity ok
Homogeneity check
535
93 + +—i—i—+
825
3 @ ——e
§51.5 +value#t, xt,1
.g mvalue#2 xt2
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check
(1SO 13528 Annex B)

Théng s6: Phét phat
(Méu M61-2)

between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 (B.4), X portion
. ranges
(B.5), wt
1 2,24 2,16 2,20 0,080
2 2,10 2,16 2,13 0,060
3 2,20 2,16 2,18 0,040
4 2,17 2,23 2,20 0,060
5 2,16 2,24 2,20 0,080
6 2,15 2,24 2,20 0,090
7 2,15 2,24 2,20 0,090
8 2,14 2,26 2,20 0,120
9 2,14 2,25 2,20 0,110
10 2,14 2,23 2,19 0,090
number of samples g 10,00
general average (B,6) X 2,19
STD of sample averages (B,7), sx 0,021
within-samples STD (B,8), sw 0,060
between-samples STD (B,9), ss 0,000
Expected standard deviation for proficienc x
asslz,ssment P Y o 0,219
Homogeneity | ok
Homogeneity check
228
226 s
ol e g g g 8
[ | [ |
222
v 22 o
2213 svalue#t, xi 1
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check
(1SO 13528 Annex B)

Théng s6: Nitrit
(Mau M61-2)

between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 (B.4), Xt portion
P ranges
(B,5), wt

1 0,998 0,998 1,00 0,000

2 0,998 0,998 1,00 0,000

3 0,998 0,998 1,00 0,000

4 0,998 1,000 1,00 0,002

5 0,998 1,000 1,00 0,002

6 0,998 1,000 1,00 0,002

7 0,998 1,000 1,00 0,002

8 0,998 1,000 1,00 0,002

9 0,998 1,000 1,00 0,002

10 0,998 1,000 1,00 0,002
number of samples g 10,000

eneral average (B,6) X

g ge (B.6) X 0.999
STD of sample averages (B,7), Sx 0,000
within-samples STD (B,8), sw 0,001
between-samples STD (B,9), ss 0,000

Expected standard deviation for proficiency 2 0.100

assessment ’

Homogeneity

ok
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check
(1SO 13528 Annex B)

Théng s6: Nitrat
(Méu M61-2)

between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 portion
(B/4), xt,
ranges
(B,5), Wit
1 2,50 2,53 2,52 0,030
2 2,51 2,53 2,52 0,020
3 2,51 2,52 2,52 0,010
4 2,52 2,52 2,52 0,000
5 2,52 2,52 2,52 0,000
6 2,52 2,52 2,52 0,000
7 2,52 2,52 2,52 0,000
8 2,53 2,52 2,53 0,010
9 2,53 2,53 2,53 0,000
10 2,53 2,52 2,53 0,010
number of samples g 10,00
general average (B,6) X
2,52
STD of sample averages (B,7), Sx 0,005
within-samples STD (B,8), sw 0,009
between-samples STD (B,9), ss 0,000
Expected standard deviation for proficiency 2 0,252
assessment
Homogeneity ok
Homogeneity check
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2.53 . . : hd
=253 +
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2251 . o
2.51
2.50
*
2.50 ; T T
0 5 10 15 20
Sample
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check Théng s6: Clo
(1SO 13528 Annex B) (Méu M61-2)
between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 P g portion
(B.4), ., ranges
(B,5), Wit
1 50 50 50,00 0,00
2 49 51 50,00 2,00
3 50 51 50,50 1,00
4 50 51 50,50 1,00
5 50 51 50,50 1,00
6 50 49 49,50 1,00
7 50 49 49,50 1,00
8 50 50 50,00 0,00
9 50 50 50,00 0,00
10 50 50 50,00 0,00
number of samples g 10,00
general average (B,6) X
50,05
STD of sample averages (B,7), Sx 0,369
within-samples STD (B,8), sw 0,671
between-samples STD (B,9), ss 0,000
Expected standard deviation for proficiency o 5,01
assessment
Homogeneity ok
Homogeneity check
515
59— =% & = B
5505
g +value#t xt1
"E ] Byalue#2, xt,2
249 5
49 + —
485 T T T T
0 5 10 15 20
Sample
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Trung tam Quan trac moi truong mi€n Bac, Tong cuc Moi trudong

Homogeneity check
(1SO 13528 Annex B)

Thﬁng s6: N-NH4*
(Mau M61-3)

between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 P g portion
(B,4), xt,
ranges
(B,5), Wit
1 1,91 1,93 1,92 0,020
2 1,90 1,94 1,92 0,040
3 1,87 1,89 1,88 0,020
4 1,86 1,89 1,88 0,030
5 1,89 1,89 1,89 0,000
6 1,89 1,89 1,89 0,000
7 1,90 1,88 1,89 0,020
8 1,90 1,89 1,90 0,010
9 1,86 1,90 1,88 0,040
10 1,88 1,96 1,92 0,080
number of samples g 10,00
general average (B,6) X
1,90
STD of sample averages (B,7), Sx 0,018
within-samples STD (B,8), sw 0,024
between-samples STD (B,9), ss 0,004
Expected standard deviation for proficiency x
assessment o 0,190
Homogeneity ok
Homogeneity check
1.98
1.96 =
=104 =
ﬁ n
: 1.92 svalue#! xt1
il *
51 90 . . ¢ ¥ mvalue#? xt?2
g [ o] fd B ) [ | .
1.88 . =
1.86 + +
1.84 T T
0 5 10 15 20
Sample
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Phu luc 3. Két qua danh gia d6 bén

Ban t6 chirc thir nghiém thanh thao, Trung tim Quan tric méi truong

Théng sb COD BODs N-NO> N-NO5 P-PO* Clo N-NH,*
Miu (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 81 52 0,998 2,50 2,16 51 1,99
2 81 52 0,995 2,53 2,18 51 2,02
3 79 51 0,998 2,52 2,16 51 2,04
4 80 52 0,995 2,53 2,17 50 1,99
5 79 53 0,995 2,52 2,17 50 2,00
6 80 52 0,998 2,53 2,16 50 1,95
7 80 52 0,998 2,53 2,17 50 1,94
8 80 51 1,000 2,51 2,16 51 1,94
9 81 52 0,998 2,54 2,17 50 1,95
10 80 53 0,998 2,52 2,14 50 2,02
Trung binh (Y) 80 52 0,997 2,52 2,16 50 1,91
Trung binh (X) 80,2 51,6 0,999 2,52 2,19 50,1 1,90
0,3*Spr 2,4 1,55 0,030 0,076 0,066 1,50 0,057
| X-Y | 0,2 0,04 0,002 0 0,030 0,10 0,010
Két luin MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén MAu bén
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Ban t6 chirc thir nghiém thanh thao, Trung tim Quan tric méi truong

Phu luc 4. Két qua xir ly thong ké tinh toan gia tri x*, s*

Algorithm A

(BODS) Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter.
X* -0 45,8 45,1 45,0 449 449
x*+0 64,2 63,1 63,0 63,1 63,1
Lab - 01 58,0 3,00 58,0 58,0 58,0 58,0 58,0
Lab - 03 54,0 1,00 54,0 54,0 54,0 54,0 54,0
Lab - 04 56,0 1,00 56,0 56,0 56,0 56,0 56,0
Lab - 05 39,0 16,00 45,8 45,1 45,0 449 449
Lab - 06 60,0 5,00 60,0 60,0 60,0 60,0 60,0
Lab - 07 58,0 3,00 58,0 58,0 58,0 58,0 58,0
Lab - 08 59,3 4,30 99,3 59,3 59,3 59,3 59,3
Lab - 09 55,0 0,00 55,0 55,0 55,0 55,0 55,0
Lab - 10 42,0 13,00 45,8 45,1 45,0 449 449
Lab - 11 95,0 40,00 64,2 63,1 63,0 63,1 63,1
Lab - 12 59,5 4,50 99,5 59,5 59,5 59,5 59,5
Lab - 13 52,0 3,00 52,0 52,0 52,0 52,0 52,0
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 14 55,0 0,00 55,0 55,0 55,0 55,0 55,0
Lab - 15 49,0 6,00 49,0 49,0 49,0 49,0 49,0
Lab - 16 53,0 2,00 53,0 53,0 53,0 53,0 53,0
Lab - 17 52,1 2,90 52,1 52,1 52,1 52,1 52,1
Lab - 18 45,0 10,00 45,8 45,1 45,0 45,0 45,0
Lab - 19 51,0 4,00 51,0 51,0 51,0 51,0 51,0
Lab - 21 50,1 4,90 50,1 50,1 50,1 50,1 50,1
Lab - 22 46,0 9,00 46,0 46,0 46,0 46,0 46,0
Lab - 24 55,0 0,00 55,0 55,0 55,0 55,0 55,0
Lab - 27 56,0 1,00 56,0 56,0 56,0 56,0 56,0
Lab - 28 58,6 3,60 58,6 58,6 58,6 58,6 58,6
Lab - 29 60,0 5,00 60,0 60,0 60,0 60,0 60,0
Lab - 30 48,0 7,00 48,0 48,0 48,0 48,0 48,0
Lab - 31 60,0 5,00 60,0 60,0 60,0 60,0 60,0
new x* 55,0 54,1 54,0 54,0 54,0 54,0
MAD 4,15

new s* 6,15 5,98 6,03 6,06 6,08 6,08
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Alg((z:rggT A Xi m«l)éli(;(i)| 1st iter. 2nd iter. | 3rditer. | 4thiter. 5th iter. 6th iter. 7th iter.
X* -0 77,8 77,0 76,6 76,5 76,4 76,4 76,3
x*+0 92,2 91,7 91,8 91,9 92,0 92,0 92,0
Lab-01 87,0 2,000 87,0 87,0 87,0 87,0 87,0 87,0 87,0
Lab - 03 86,0 1,000 86,0 86,0 86,0 86,0 86,0 86,0 86,0
Lab - 04 84,0 1,000 84,0 84,0 84,0 84,0 84,0 84,0 84,0
Lab - 05 77,0 8,000 77,8 77,0 77,0 77,0 77,0 77,0 77,0
Lab - 06 90,0 5,000 90,0 90,0 90,0 90,0 90,0 90,0 90,0
Lab - 07 89,0 4,000 89,0 89,0 89,0 89,0 89,0 89,0 89,0
Lab - 08 88,3 3,300 88,3 88,3 88,3 88,3 88,3 88,3 88,3
Lab - 09 87,0 2,000 87,0 87,0 87,0 87,0 87,0 87,0 87,0
Lab - 10 84,0 1,000 84,0 84,0 84,0 84,0 84,0 84,0 84,0
Lab-11 66,0 19,000 77,8 77,0 76,6 76,5 76,4 76,4 76,3
Lab-12 88,3 3,300 88,3 88,3 88,3 88,3 88,3 88,3 88,3
Lab - 13 88,0 3,000 88,0 88,0 88,0 88,0 88,0 88,0 88,0
Lab - 14 85,0 0,000 85,0 85,0 85,0 85,0 85,0 85,0 85,0
Lab - 15 79,0 6,000 79,0 79,0 79,0 79,0 79,0 79,0 79,0
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 16 82,0 3,000 82,0 82,0 82,0 82,0 82,0 82,0 82,0
Lab - 17 81,3 3,700 81,3 81,3 81,3 81,3 81,3 81,3 81,3
Lab - 18 82,0 3,000 82,0 82,0 82,0 82,0 82,0 82,0 82,0
Lab - 19 83,0 2,000 83,0 83,0 83,0 83,0 83,0 83,0 83,0
Lab - 21 89,7 4,700 89,7 89,7 89,7 89,7 89,7 89,7 89,7
Lab - 22 63,5 21,500 77,8 77,0 76,6 76,5 76,4 76,4 76,3
Lab - 24 85,0 0,000 85,0 85,0 85,0 85,0 85,0 85,0 85,0
Lab - 25 89,2 4,200 89,2 89,2 89,2 89,2 89,2 89,2 89,2
Lab - 27 85,0 0,000 85,0 85,0 85,0 85,0 85,0 85,0 85,0
Lab - 28 81,8 3,200 81,8 81,8 81,8 81,8 81,8 81,8 81,8
Lab - 29 86,4 1,400 86,4 86,4 86,4 86,4 86,4 86,4 86,4
Lab - 30 78,0 7,000 78,0 78,0 78,0 78,0 78,0 78,0 78,0
Lab - 31 92,6 7,600 92,2 91,7 91,8 91,9 92,0 92,0 92,0
Lab - 32 62,0 23,000 77,8 77,0 76,6 76,5 76,4 76,4 76,3
new x* 85,0 84,4 84,2 84,2 84,2 84,2 84,2 84,2
MAD 3,25

new s* 4,82 4,91 5,07 5,16 5,20 5,22 5,23 5,23
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

A'g(‘;gt;_r;’ A xi i - med(xi)| | 1stiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | 7thiter. | 8th iter.
X* - 9 1,91 1,90 1,89 1,89 1,89 1,88 1,88 1,88
X*+6 2,05 2,05 2,06 2,07 2,07 2,07 2,07 2,08
Lab - 01 1,96 0,020 1,96 1,96 1,96 1,96 1,96 1,96 1,96 1,96
Lab - 03 1,98 0,000 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 04 1,94 0,040 1,94 1,94 1,94 1,94 1,94 1,94 1,94 1,94
Lab - 05 1,98 0,000 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 06 2,00 0,020 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 07 1,99 0,010 1,99 1,99 1,99 1,99 1,99 1,99 1,99 1,99
Lab - 08 1,95 0,030 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95
Lab - 09 2,00 0,020 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 10 2,29 0,310 2,05 2,05 2,06 2,07 2,07 2,07 2,07 2,08
Lab - 11 2,15 0,170 2,05 2,05 2,06 2,07 2,07 2,07 2,07 2,08
Lab - 12 2,06 0,080 2,05 2,05 2,06 2,06 2,06 2,06 2,06 2,06
Lab - 13 1,90 0,080 1,91 1,90 1,90 1,90 1,90 1,90 1,90 1,90
Lab - 14 1,93 0,050 1,93 1,93 1,93 1,93 1,93 1,93 1,93 1,93
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 15 1,93 0,050 1,93 1,93 1,93 1,93 1,93 1,93 1,93 1,93
Lab - 16 1,88 0,100 1,91 1,90 1,89 1,89 1,89 1,88 1,88 1,88
Lab - 17 1,84 0,140 1,91 1,90 1,89 1,89 1,89 1,88 1,88 1,88
Lab - 18 2,00 0,020 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 19 2,01 0,030 2,01 2,01 2,01 2,01 2,01 2,01 2,01 2,01
Lab - 22 1,96 0,020 1,96 1,96 1,96 1,96 1,96 1,96 1,96 1,96
Lab - 24 1,98 0,000 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 25 1,92 0,060 1,92 1,92 1,92 1,92 1,92 1,92 1,92 1,92
Lab - 26 1,94 0,040 1,94 1,94 1,94 1,94 1,94 1,94 1,94 1,94
Lab - 27 1,99 0,010 1,99 1,99 1,99 1,99 1,99 1,99 1,99 1,99
Lab - 28 1,95 0,030 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95
Lab - 29 2,00 0,020 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 30 2,24 0,260 2,05 2,05 2,06 2,07 2,07 2,07 2,07 2,08
Lab - 31 2,20 0,220 2,05 2,05 2,06 2,07 2,07 2,07 2,07 2,08
new x* 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
MAD 0,030

new s* 0,044 0,051 0,056 0,059 0,061 0,063 0,064 0,065 0,065
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Alg(llc\)lng A Xi [Xi - med(xi)| | 1stiter. | 2nd iter. | 3rd iter. | 4th iter. | 5thiter. | 6th iter. | 7th iter. | 8th iter.
X*-0 2,26 2,22 2,19 2,16 2,15 2,13 2,12 2,12
x*+0 2,61 2,62 2,63 2,65 2,66 2,67 2,68 2,69
Lab-01 2,37 0,065 2,37 2,37 2,37 2,37 2,37 2,37 2,37 2,37
Lab - 03 2,5 0,065 2,50 2,50 2,50 2,50 2,50 2,50 2,50 2,50
Lab - 04 2,39 0,045 2,39 2,39 2,39 2,39 2,39 2,39 2,39 2,39
Lab - 05 57 3,265 2,61 2,62 2,63 2,65 2,66 2,67 2,68 2,69
Lab - 06 2,49 0,055 2,49 2,49 2,49 2,49 2,49 2,49 2,49 2,49
Lab - 07 2,44 0,005 2,44 2,44 2,44 2,44 2,44 2,44 2,44 2,44
Lab - 08 2,54 0,105 2,54 2,54 2,54 2,54 2,54 2,54 2,54 2,54
Lab - 09 2,35 0,085 2,35 2,35 2,35 2,35 2,35 2,35 2,35 2,35
Lab - 10 1,45 0,985 2,26 2,22 2,19 2,16 2,15 2,13 2,12 2,12
Lab-11 2,40 0,035 2,40 2,40 2,40 2,40 2,40 2,40 2,40 2,40
Lab - 12 2,20 0,235 2,26 2,22 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 13 2,00 0,435 2,26 2,22 2,19 2,16 2,15 2,13 2,12 2,12
Lab - 14 2,44 0,005 2,44 2,44 2,44 2,44 2,44 2,44 2,44 2,44
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 15 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 16 2,43 0,005 2,43 2,43 2,43 2,43 2,43 2,43 2,43 2,43
Lab - 17 2,92 0,485 2,61 2,62 2,63 2,65 2,66 2,67 2,68 2,69
Lab - 18 2,00 0,435 2,26 2,22 2,19 2,16 2,15 2,13 2,12 2,12
Lab - 19 2,57 0,135 2,57 2,57 2,57 2,57 2,57 2,57 2,57 2,57
Lab - 22 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 24 2,36 0,075 2,36 2,36 2,36 2,36 2,36 2,36 2,36 2,36
Lab - 25 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 27 2,23 0,205 2,26 2,23 2,23 2,23 2,23 2,23 2,23 2,23
Lab - 28 2,05 0,385 2,26 2,22 2,19 2,16 2,15 2,13 2,12 2,12
Lab - 29 2,34 0,095 2,34 2,34 2,34 2,34 2,34 2,34 2,34 2,34
Lab - 30 2,45 0,015 2,45 2,45 2,45 2,45 2,45 2,45 2,45 2,45
Lab - 31 3,01 0,575 2,61 2,62 2,63 2,65 2,66 2,67 2,68 2,69
new x* 2,44 2,42 2,41 2,41 2,40 2,40 2,40 2,40 2,40
MAD 0,080

new s* 0,119 0,134 0,149 0,162 0,172 0,180 0,186 0,191 0,195
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Algorithm A : |xi - 9th 10th 11th 12th 13th 14th 15th 16th 17th
(Nitrat) Xl med(xi)| iter. iter. iter. iter. iter. iter. iter. iter. iter.

X* -0 2,11 2,10 2,10 2,10 2,09 2,09 2,09 2,09 2,09
x*+0 2,69 2,70 2,70 2,70 2,71 2,71 2,71 2,71 2,71
Lab-01 2,37 0,065 2,37 2,37 2,37 2,37 2,37 2,37 2,37 2,37 2,37
Lab - 03 2,5 0,065 2,50 2,50 2,50 2,50 2,50 2,50 2,50 2,50 2,50
Lab - 04 2,39 0,045 2,39 2,39 2,39 2,39 2,39 2,39 2,39 2,39 2,39
Lab - 05 5,7 3,265 2,69 2,70 2,70 2,70 2,71 2,71 2,71 2,71 2,71
Lab - 06 2,49 0,055 2,49 2,49 2,49 2,49 2,49 2,49 2,49 2,49 2,49
Lab - 07 2,44 0,005 2,44 2,44 2,44 2,44 2,44 2,44 2,44 2,44 2,44
Lab - 08 2,54 0,105 2,54 2,54 2,54 2,54 2,54 2,54 2,54 2,54 2,54
Lab - 09 2,35 0,085 2,35 2,35 2,35 2,35 2,35 2,35 2,35 2,35 2,35
Lab - 10 1,45 0,985 2,11 2,10 2,10 2,10 2,09 2,09 2,09 2,09 2,09
Lab-11 2,40 0,035 2,40 2,40 2,40 2,40 2,40 2,40 2,40 2,40 2,40
Lab-12 2,20 0,235 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 13 2,00 0,435 2,11 2,10 2,10 2,10 2,09 2,09 2,09 2,09 2,09
Lab - 14 2,44 0,005 2,44 2,44 2,44 2,44 2,44 2,44 2,44 244 | 2,44
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 15 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 16 2,43 0,005 2,43 2,43 2,43 2,43 2,43 2,43 2,43 2,43 2,43
Lab - 17 2,92 0,485 2,69 2,70 2,70 2,70 2,71 2,71 2,71 2,71 2,71
Lab - 18 2,00 0,435 2,11 2,10 2,10 2,10 2,09 2,09 2,09 2,09 2,09
Lab - 19 2,57 0,135 2,57 2,57 2,57 2,57 2,57 2,57 2,57 2,57 2,57
Lab - 22 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 24 2,36 0,075 2,36 2,36 2,36 2,36 2,36 2,36 2,36 2,36 2,36
Lab - 25 2,47 0,035 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47 2,47
Lab - 27 2,23 0,205 2,23 2,23 2,23 2,23 2,23 2,23 2,23 2,23 2,23
Lab - 28 2,05 0,385 2,11 2,10 2,10 2,10 2,09 2,09 2,09 2,09 2,09
Lab - 29 2,34 0,095 2,34 2,34 2,34 2,34 2,34 2,34 2,34 2,34 2,34
Lab - 30 2,45 0,015 2,45 2,45 2,45 2,45 2,45 2,45 2,45 2,45 2,45
Lab - 31 3,01 0,575 2,69 2,70 2,70 2,70 2,71 2,71 2,71 2,71 2,71
new x* 2,44 2,40 2,40 2,40 2,40 2,40 2,40 2,40 2,40 2,40
MAD 0,080

new s* 0,119 0,198 0,201 0,203 0,205 0,206 0,207 0,208 0,209 0,209
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

AI%ON'}i,[trTg A Xi [Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
X*-0 0,96 0,95 0,95 0,94 0,94 0,94
x*+0 1,04 1,05 1,05 1,06 1,06 1,06
Lab-01 1,02 0,02 1,02 1,02 1,02 1,02 1,02 1,02
Lab - 03 0,99 0,01 0,99 0,99 0,99 0,99 0,99 0,99
Lab - 04 0,99 0,01 0,99 0,99 0,99 0,99 0,99 0,99
Lab - 05 0,82 0,18 0,96 0,95 0,95 0,94 0,94 0,94
Lab - 06 1,016 0,016 1,02 1,02 1,02 1,02 1,02 1,02
Lab - 07 1,01 0,01 1,01 1,01 1,01 1,01 1,01 1,01
Lab - 08 1,38 0,38 1,04 1,05 1,05 1,06 1,06 1,06
Lab - 09 0,99 0,01 0,99 0,99 0,99 0,99 0,99 0,99
Lab - 10 0,83 0,170 0,96 0,95 0,95 0,94 0,94 0,94
Lab-11 1,00 0,000 1,00 1,00 1,00 1,00 1,00 1,00
Lab - 12 0,98 0,020 0,98 0,98 0,98 0,98 0,98 0,98
Lab - 13 1,09 0,090 1,04 1,05 1,05 1,06 1,06 1,06
Lab - 14 1,02 0,020 1,02 1,02 1,02 1,02 1,02 1,02
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Lab - 15 0,89 0,110 0,96 0,95 0,95 0,94 0,94 0,94
Lab - 16 1,10 0,100 1,04 1,05 1,05 1,06 1,06 1,06
Lab - 17 0,98 0,016 0,98 0,98 0,98 0,98 0,98 0,98
Lab - 18 0,95 0,050 0,96 0,95 0,95 0,95 0,95 0,95
Lab - 19 1,01 0,010 1,01 1,01 1,01 1,01 1,01 1,01
Lab - 22 1,00 0,000 1,00 1,00 1,00 1,00 1,00 1,00
Lab - 24 1,01 0,010 1,01 1,01 1,01 1,01 1,01 1,01
Lab - 25 0,98 0,020 0,98 0,98 0,98 0,98 0,98 0,98
Lab - 26 0,97 0,030 0,97 0,97 0,97 0,97 0,97 0,97
Lab - 27 1,00 0,005 1,00 1,00 1,00 1,00 1,00 1,00
Lab - 28 1,05 0,050 1,04 1,05 1,05 1,05 1,05 1,05
Lab - 29 1,00 0,000 1,00 1,00 1,00 1,00 1,00 1,00
Lab - 30 0,99 0,014 0,99 0,99 0,99 0,99 0,99 0,99
Lab - 31 1,08 0,075 1,04 1,05 1,05 1,06 1,06 1,06
new x* 1,00 1,00 1,00 1,00 1,00 1,00 1,00
MAD 0,020

new s* 0,030 0,033 0,036 0,038 0,039 0,041 0,041
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Algorithm A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
(Clorua)
X* -0 48,6 49,2 49,3 49,4 49,4 49,4
x*+0 53,8 53,8 53,8 53,8 53,7 53,7
Lab-01 50,0 1,200 50,0 50,0 50,0 50,0 50,0 50,0
Lab - 03 50,0 1,200 50,0 50,0 50,0 50,0 50,0 50,0
Lab - 04 50,0 1,200 50,0 50,0 50,0 50,0 50,0 50,0
Lab - 05 54,0 2,800 53,8 53,8 53,8 53,8 53,7 53,7
Lab - 06 54,6 3,400 53,8 53,8 53,8 53,8 53,7 53,7
Lab - 07 48,5 2,700 48,6 49,2 49,3 49,4 49,4 49,4
Lab - 08 52,3 1,100 52,3 52,3 52,3 52,3 52,3 52,3
Lab - 09 50,9 0,300 50,9 50,9 50,9 50,9 50,9 50,9
Lab - 10 59,7 8,500 53,8 53,8 53,8 53,8 53,7 53,7
Lab-11 51,0 0,200 51,0 51,0 51,0 51,0 51,0 51,0
Lab-12 51,0 0,200 51,0 51,0 51,0 51,0 51,0 51,0
Lab-13 50,5 0,700 50,5 50,5 50,5 50,5 50,5 50,5
Lab - 14 51,0 0,200 51,0 51,0 51,0 51,0 51,0 51,0
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Lab - 15 51,6 0,400 51,6 51,6 51,6 51,6 51,6 51,6
Lab - 16 51,2 0,000 51,2 51,2 51,2 51,2 51,2 51,2
Lab - 17 52,4 1,200 52,4 52,4 52,4 52,4 52,4 52,4
Lab - 18 52,0 0,800 52,0 52,0 52,0 52,0 52,0 52,0
Lab - 19 50,9 0,300 50,9 50,9 50,9 50,9 50,9 50,9
Lab - 22 52,8 1,600 52,8 52,8 52,8 52,8 52,8 52,8
Lab - 24 50,0 1,200 50,0 50,0 50,0 50,0 50,0 50,0
Lab - 25 51,9 0,740 51,9 51,9 51,9 51,9 51,9 51,9
Lab - 27 53,0 1,800 53,0 53,0 53,0 53,0 53,0 53,0
Lab - 28 50,6 0,600 50,6 50,6 50,6 50,6 50,6 50,6
Lab - 29 53,0 1,800 53,0 53,0 53,0 53,0 53,0 53,0
Lab - 30 52,5 1,300 52,5 52,5 52,5 52,5 52,5 52,5
Lab - 31 51,2 0,000 51,2 51,2 51,2 51,2 51,2 51,2
new x* 51,2 51,5 51,6 51,6 51,6 51,6 51,6
MAD 1,150

new s* 1,71 1,52 1,48 1,46 1,46 1,45 1,45
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Trung tam Quan trac moéi truong mi€n Bac, Tong cuc Moi trudong

Algorithm A xi Ixi - med(xi)| | 1st iter. _2nd _3rd _4th _5th _6th _7th _8th _9th
(N-NH4+) iter. iter. iter. iter. iter. iter. iter. iter.

X* -0 1,87 1,88 1,88 1,87 1,87 1,86 1,86 1,86 1,86
x*+0 2,18 2,22 2,24 2,25 2,26 2,27 2,27 2,27 2,27
Lab-01 2,00 0,025 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 03 2,24 0,215 2,18 2,22 2,24 2,24 2,24 2,24 2,24 2,24 2,24
Lab - 04 2,17 0,145 2,17 2,17 2,17 2,17 2,17 2,17 2,17 2,17 2,17
Lab - 05 2,48 0,455 2,18 2,22 2,24 2,25 2,26 2,27 2,27 2,27 2,27
Lab - 06 2,00 0,025 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 07 2,02 0,005 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02
Lab - 08 2,06 0,035 2,06 2,06 2,06 2,06 2,06 2,06 2,06 2,06 2,06
Lab-09 2,00 0,025 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00 2,00
Lab - 10 1,68 0,345 1,87 1,88 1,88 1,87 1,87 1,86 1,86 1,86 1,86
Lab-11 2,29 0,265 2,18 2,22 2,24 2,25 2,26 2,27 2,27 2,27 2,27
Lab-12 2,10 0,075 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10
Lab-13 2,15 0,125 2,15 2,15 2,15 2,15 2,15 2,15 2,15 2,15 2,15
Lab - 14 2,02 0,005 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02 2,02
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Lab - 15 2,10 0,079 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10 2,10
Lab - 16 1,82 0,205 1,87 1,88 1,88 1,87 1,87 1,86 1,86 1,86 1,86
Lab - 17 2,03 0,005 2,03 2,03 2,03 2,03 2,03 2,03 2,03 2,03 2,03
Lab - 18 2,20 0,175 2,18 2,20 2,20 2,20 2,20 2,20 2,20 2,20 2,20
Lab - 19 1,96 0,065 1,96 1,96 1,96 1,96 1,96 1,96 1,96 1,96 1,96
Lab - 22 2,05 0,025 2,05 2,05 2,05 2,05 2,05 2,05 2,05 2,05 2,05
Lab - 24 1,98 0,045 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 25 1,98 0,045 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 27 1,98 0,045 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 28 2,18 0,155 2,18 2,18 2,18 2,18 2,18 2,18 2,18 2,18 2,18
Lab - 29 1,98 0,045 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98 1,98
Lab - 30 1,95 0,075 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95
Lab - 31 2,35 0,325 2,18 2,22 2,24 2,25 2,26 2,27 2,27 2,27 2,27
new x* 2,03 2,05 2,06 2,06 2,06 2,06 2,06 2,06 2,06 2,06
MAD 0,070

new s* 0,104 0,112 0,121 0,128 0,132 0,134 0,135 0,136 0,137 0,137
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