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TONG QUAN

1. MAu thtr nghiém cua chwong trinh CEM-LPT-52 dugc phin phdi toi cac

phong thi nghiém tham gia theo duong chuyén phat nhanh. Mdi phong thi

nghiém tham gia dugc cung cip tdi da 02 mau nudc, miu dugc chia trong
6ng thiy tinh thé tich 30 ml va c6 ky hiéu twong tng la: M52-1; M52-2. Céc
mau dugc chuin bi bing viéc thém mot lugng chat phan tich cua cac thdng

sO thtr nghi¢m trén nén mau nudc duoi dat.

2. Gia tri 4n dinh cua chuong trinh (x*) duoc xac dinh ddi véi timg chi tiéu

phan tich va trong sy lién két v&i d6 1éch chuén cua chuong trinh (s*) dugc

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

3. Théng ké két qua cua cac PTN tham gia

Ma PTN

Thong so6 thir nghiém

SO4* N-NOs N-NO2 CI N-NHs*
Lab - 02 98,6 4,39 0,98 73,15 1,33
Lab - 03 104 4,63 1,04 77 2,25
Lab - 04 102 4,6 1,02 76 2,25
Lab - 06 100 5,06 0,96 75,9 1,56
Lab - 07 92,32 7,23 0,986 40,77 1,45
Lab - 08 102 5,28 1,03 75 1,58
Lab - 09 99,8 4,8 0,98 75,2 1,51
Lab - 10 102 4,95 1,04 75,34 1,52
Lab - 11 99,2 4,88 0,985 75,2 1,52
Lab - 12 99,99 5,00 1,04 77,18 1,48
Lab - 13 + 6,01 1,00 63,1 1,55
Lab - 14 72,85 4,66 0,969 85,9 133
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Théng s6 thir nghiém
Ma PTN
SO4* N-NOs3 N-NO2 Cr N-NHs*

Lab - 15 105,6 5,03 1,01 75,86 1,61
Lab - 16 97,6 4,89 0,998 72,3 2,10
Lab - 17 96,4 4,95 1,05 75,2 1,64
Lab - 18 98,6 5,01 1,06 75,6 1,47
Lab - 19 93,1 4,33 1,00 76,1 1,47
Lab - 20 112 3,47 1,01 75,16 1,47
Lab - 21 95,72 4,69 0,991 74,1 1,47
Lab - 23 98,042 5,071 0,961 + 1,513
Lab - 25 96,24 5,45 3,49 79,65 2,51
Lab - 26 97,3 5,164 0,998 71,0 +
Lab - 27 97,0 5,26 1,33 76 1,57
Lab - 28 101,280 5,100 0,939 76,180 1,57
Lab - 29 92,1 4,82 1,00 76,9 1,37
Lab - 30 + + + + +
Lab - 31 96,8 4,96 0,986 74,9 1,50
Lab - 32 - 4,11 0,99 74 1,33
Lab - 33 108 5,58 0,85 78 1,68
Lab - 34 100,9 6,36 0,982 75,16 1,532

(Ghi chii: “-”: Khéng dang ky tham gia; “+”: Khong bdo cdo két qua)
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4. Gi4 trj 4n dinh va do 1éch chuan cua chuong trinh

e K Do khong A 1A
MAu thir | Théng sé phan | Pon vi Gia .tr; an dam bao by l%dl
.n . . dinh 2 chuan
nghiém tich tinh S chuan o*
Ux
Sulfat (SO4+%) mg/L 98,9 0,842 4,49
Nitrat (NOs" tinh
theo N) mg/L 4,97 0,093 0,446
M52-1 s -
Nitrit (NO2 tinh
theo N) mg/L 1,003 0,006 0,037
Clorua (CI") mg/L 75,3 0,305 1,89
Amoni (NH4* tinh
M52-2 theo N) mg/L 1,54 0,018 0,137

5. Cac két qua ciia chuong trinh thir nghiém thanh thao CEM-LPT-52 dugc tom
tat dudi day:

Mau thir | Théngsdophan | Ponvi | Sokétqui | Tongso % [z <2
nghiém tich tinh colz|<2 két qua -
Sulfat (S042") mg/L 25 27 92,6
Nitrat (NOs" tinh
theo N) mg/L 25 29 86,2
M2 Nitrit (NO; tinh
itri 2 i
theo N) mg/L 26 29 89,7
Clorua (CI") mg/L 24 28 85,7
Amoni (NH4* tinh
M52:2 |G ) mg/L 24 28 85,7

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

6. Cac két qua dugc danh gia 1a sai sb tho s& khong dwa vao bo sb lieu dé xtr Iy
thong ké va tinh toan gia tri z-score
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Ban t chire thir nghiém thanh thao, Trung tim Quan tric mdi truong

1. Giéi thiéu chung

Chuong trinh thir nghiém thanh thao CEM-LPT-52 do Ban t6 chirc thi
nghi¢m thanh thao, Trung tdm Quan tric moi truong mién Bic, Téng cuc Moi
truong t6 chtic tuan thu dung yéu ciu 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-52 dugc t6 chtc thir nghiém cac thong sb
Sulfat (SO4% ), Nitrat (NO3™ tinh theo N), Nitrit (NO," tinh theo N), Clorua (CI")
va Amoni (NH,4* tinh theo N) trén nén mau nudc dudi dat

Chuong trinh thir nghiém thanh thao nay da dugc su quan tam, dang ky
tham gia ctia 30 phong thi nghiém, cu thé nhu sau:

x N O < S6 két qua
Mau.fhu’ Thong .SAO thu Nén miu DU ?TN dugc cac PTN
nghiém nghiém tham gia Y
bao cao
Phosphat (POs* P
tinh theo P) Nudc duoi dat 29 27
t'\r']'etgalt\lg'\'% tinh | Nwoe dusi dét 30 29
M52-1
Nitrit (NOz tinh 1 1 duoi dét 30 29
theo N)
Clorua (CI) Nudc dudi dat 30 28
Ms2-2 | Amoni (NHa“tinh ¢ o s dit 30 28
theo N)
2. Muc tiéu

Muc tiéu ctia chuwong trinh thir nghiém thanh thao 13 cung cép 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 do dung, do chinh xac cua cac phép phan tich trong mdi
phong thi nghiém tham gia;

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

- Lam tdng do tin cdy cua cac dir li¢u phan tich trong phong thi nghiém
thong qua viéc danh gid phuong phap va k¥ thuat phan tich phu hop.

Ngoai ra, muc ti€u cua chuong trinh con lam can ctr gitip cac don vi thuc
hién quan tric méi truong cung cip nhitng bang ching khach quan cho céac co
quan chimg nhan, cong nhan va kiém tra, danh gia; dap ing yéu ciu cua cong
tac quan 1y nha nude trong linh vuc quan tric moi trudng.
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3. NOi dung thue hién
3.1. Mau thir nghiém - Chuin bi mu va thir dong nhat

Cac mau thir nghiém dugc chuan bj dya trén viéc thém céc dung dich chét
chuin vao nén mau nudc dudi dit. Mau sau khi chuan bj duge bao quéan theo cac
yéu cau ky thuat cho t6i khi phan phdi mau. Qua trinh chuin bi miu dugc thuc
hién tai phong thi nghiém cta Trung tdm Quan tric moi trudng mién Béc, Tong
cuc Moi truong, cu thé nhu sau:

- Lan chuan bi mau 1: phuc vy cong tdc danh gia nén mau, mau thu
nghiém, cac yéu to anh hudng, dd bén va do dong nhat ctia mau thir nghiém.

- Lan chuan bi mau 2: cdc mau chuan bi & 1an 1 dugc danh gia 1a dong
nhat, bén va dap tng cac yéu cau k¥ thuat thi s& dugc chuan bi lan 2 dé phan
phéi t6i cac phong thi nghiém tham gia.

O mdi lan chuan bi mau, chon ngau nhién 10 mau, phan tich lip & cac thoi
diém deé danh gid do dong nhat va do bén, cu thé nhu sau: ngay khi vira chuan bi
mau; sau 7 ngdy ké tir ngdy chuan bi mau; sau 15 ngay ké tir ngay chuan bi mau.

bo déng nhat va d6 bén duogc danh gia theo Phu luc B cua ISO 13528:
2015 (Phuwong phdp thong ké sir dung trong thir nghiém thanh thao/ so sanh lién
phong). Két qua danh gia duoc néu trong Phu luc 2 cia bao cao nay.

3.2. Phan phéi miu

- Mau sau khi duoc bao goi, ghi nhdn s& duoc phan phdi toi 30 phong thi
nghiém tham gia qua duong buu dién trong ngay 23/6/2020. Tuy vao thdng s6
dang ky mdi phong thi nghiém tham gia duoc cung cap téi da 02 mau nudc co
ky hiéu twong tng la M52-1; M52-2, luong mau trong 6ng c6 thé tich 25
mL/6ng 30 mL va 01 ban huéng dan chi tiét vé cach thac chuan bi mau truéc
khi thuc hién phan tich tai PTN.

- Cac PTN tham gia duoc y@u cau bao cao lai ngay cho Ban té chuc vé tinh
trang nhan mau theo Bidu mau LPT-01 (dwec gizi kém theo mdu)

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

MG&i phong thi nghiém tham gia duoc yéu cau thir nghiém cac thong so:
Sulfat (SO4* ), Nitrat (NO5™ tinh theo N), Nitrit (NO;™ tinh theo N), Clorua (CI")
va Amoni (NH,* tinh theo N) trong miu M52 sau khi tuan thu cic huéng din
ma Ban t6 chtc yéu cau, cu thé:

- MAu thir nghiém cuta chuong trinh 13 mau sau khi PTN tham gia tién
hanh pha lodng mau theo ty 1& 1:50 tir miu gbc ma Ban td chirc gui dén.

Chuong trinh thir nghi€ém thanh thao CEM-LPT-52 Trang 2
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- B4o céo két qua: PTN tham gia chi bao cdo két qua phan tich cac thong
s6 trong mau sau khi pha lodng tai PTN theo huéng dan cua Ban t6 chirc (khong
bao c4o ndng dd trong mau gbc); dién day du thong tin vao Phiéu bao cdo két
qua thir nghiém (Biéu mau: LPT-03) va gui vé cho Ban t6 chuc trudc ngay
20/07/2020.

3.4. Xir Iy, danh gia thong ké

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

Cac két qua dugc coi la s6 lac s& bi loai va khong dua vao bd s6 lidu dé
tinh toan thong ké.

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

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

3.4.2. P} léch chuin ciia chwong trinh, s*

D6 1éch chuan (s*) ctia chuong trinh CEM-LPT-52 duoc Ban t6 chuc tinh
toan dua trén cac két qua bao cdo cua cic PTN tham gia theo thuat toan A
(Algorithm A) néu trong Phu luc C ctia ISO 13528:2015.

3.4.3. Tinh toan z-score

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

K§ thuat thong ké duoc st dung dé tinh toan gia tri z-score theo tiéu
chuan quoc té 1SO 13528:2015.

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

b0 khong dam bao chuan Ux cla gia tri 4n dinh: Khi gia tri 4n dinh duoc
rGt ra tir trung binh 6n dinh dugc tinh bang thuat toan A, do khong dam bao
chuan cta gia tri an dinh X duoc udc luong 1a UxX

Chuong trinh thir nghi€ém thanh thao CEM-LPT-52 Trang 3
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Ux=1,25* s"\p

Trong do:

- §*: PBé léch chuan on dinh

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

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

lz| <2 : Két qua dat;

2<|z]<3 :Két qua nam trong ving canh béo;

lz| >3 : Két qua ngoai khoang chip nhén.
4. Két qua

MJi 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 Gng dbi
véi modi phong thi nghiém.
4.1. Két qua phan tich ciia cac phong thi nghiém tham gia

Két qua ciia cac phong thi nghiém duoc tong hop, danh gia théng ké va
dua ra trong Bang 1 dén Bang 5, cac do thi biéu dién z-score dugc dua ra trong
cac hinh tir Hinh 1 dén Hinh 5.

Chuong trinh thir nghi€ém thanh thao CEM-LPT-52 Trang 4
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Bang 1. Két qua danh gia Sulfat (SO4%) trong miu M52-1

Théng s6 thir nghiém: Sulfat (SO4%)

Gia trj 4n dinh ctia chuong trinh (x*= 98,9 mg/L)

Do 1éch chuan: s* = 4,49 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 02 98,6 -0,1
Lab - 03 104,0 1,1
Lab - 04 102,0 0,7
Lab - 06 100,0 0,2
Lab - 07 92,3 -1,5
Lab - 08 102,0 0,7
Lab - 09 99,8 0,2
Lab - 10 102,0 0,7
Lab - 11 99,2 0,1
Lab - 12 100,0 0,2
Lab - 14 72,9 5,8
Lab - 15 105,6 1,5
Lab - 16 97,6 -0,3
Lab - 17 96,4 -0,6
Lab - 18 98,6 -0,1
Lab - 19 93,1 -1,3
Lab - 20 112,0 2,9
Lab - 21 95,7 0,7
Lab - 23 98,0 -0,2
Lab - 25 96,2 -0,6
Lab - 26 97,3 -0,4
Lab - 27 97,0 -0,4
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Lab - 28 101,3 0,5

Lab - 29 92,1 -1,5

Lab - 31 96,8 -0,5

Lab - 33 108,0 2,0

Lab - 34 100,9 0,4
Ghi chd:

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

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in dém.
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Biang 2. Két qua danh gia Nitrat (NOs” tinh theo N) trong mau M52-1
Théng s6 thir nghiém: Nitrat (NOs™ tinh theo N)

Gi4 tri 4n dinh ctia chuong trinh (x*= 4,97 mg/L)

Do 1éch chuan: s* = 0,446 mg/L

Mai s6 PTN

Két qua (mg/L) z-score
Lab - 02 4,39 -1,3
Lab - 03 4,63 -0,8
Lab - 04 4,60 -0,8
Lab - 06 5,06 0,2
Lab - 07 7,23 51
Lab - 08 5,28 0,7
Lab - 09 4,80 -0,4
Lab-10 4,95 0,0
Lab-11 4,88 -0,2
Lab-12 5,00 0,1
Lab - 13 6,01 2,3
Lab - 14 4,66 -0,7
Lab - 15 5,03 0,1
Lab - 16 4,89 -0,2
Lab - 17 4,95 0,0
Lab - 18 5,01 0,1
Lab - 19 4,33 14
Lab - 20 3,47 -3,4
Lab - 21 4,69 -0,6
Lab - 23 5,07 0,2
Lab - 25 5,45 1,1
Lab - 26 5,16 0,4
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Lab - 27 5,26 0,7
Lab - 28 5,10 0,3
Lab - 29 4,82 -0,3
Lab - 31 4,96 0,0
Lab - 32 4,11 -1,9
Lab - 33 5,58 1.4
Lab - 34 6,36 3,1
Ghi chu:

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

- PTN ¢6 két qud ngoai khoang chdp nhan: in dam.

Chuong trinh thtr nghiém thanh thao CEM-LPT-52
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Biang 3. Két qua danh gia Nitrit (NO;" tinh theo N) trong mau M52-1
Théng s6 thir nghiém: Nitrit (NO, tinh theo N)

Gia tri 4n dinh ctia chuong trinh (x*= 1,003 mg/L)
Do 1éch chuan: s* = 0,037 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 02 0,980 -0,6
Lab - 03 1,040 1,0
Lab - 04 1,020 0,5
Lab - 06 0,960 -1,2
Lab - 07 0,986 -0,5
Lab - 08 1,030 0,7
Lab - 09 0,980 -0,6
Lab - 10 1,040 1,0
Lab - 11 0,985 -0,5
Lab - 12 1,040 1,0
Lab - 13 1,000 -0,1
Lab - 14 0,969 -0,9
Lab - 15 1,010 0,2
Lab - 16 0,998 -0,1
Lab - 17 1,050 1,3
Lab - 18 1,060 1,5
Lab - 19 1,000 -0,1
Lab - 20 1,010 0,2
Lab - 21 0,991 -0,3
Lab - 23 0,961 1,1
Lab - 25 3,490 67,2
Lab - 26 0,998 -0,1
Lab - 27 1,330 8,8
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Lab - 28 0,939 -1,7
Lab - 29 1,000 -0,1
Lab - 31 0,986 -0,5
Lab - 32 0,990 -0,4
Lab - 33 0,850 -4,1
Lab - 34 0,982 -0,6
Ghi chu:
- PTN ¢6 két qud ngoai khodng chdp nhdn: in dém.
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Bang 4. Két qua danh gia thong sé Clorua (CI') trong miu M52-1

Théng s6 thir nghiém: Clorua (CI)

Gia trj 4n dinh cta chuong trinh (x*= 75,3 mg/L)

Do 1éch chuan: s* = 1,89 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 02 73,2 -1,1
Lab - 03 77,0 0,9
Lab - 04 76,0 0,4
Lab - 06 75,9 0,3
Lab - 07 40,8 -18,3
Lab - 08 75,0 -0,2
Lab - 09 75,2 -0,1
Lab - 10 75,3 0,0
Lab - 11 75,2 0,1
Lab - 12 77,2 1,0
Lab - 13 63,1 -6,5
Lab - 14 85,9 5,6
Lab - 15 75,9 0,3
Lab - 16 72,3 -1,6
Lab - 17 75,2 0,1
Lab - 18 75,6 0,2
Lab - 19 76,1 0,4
Lab - 20 75,2 0,1
Lab - 21 74,1 -0,6
Lab - 25 79,7 2,3
Lab - 26 71,0 2,3
Lab - 27 76,0 0,4
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Lab - 28 76,2 0,5

Lab - 29 76,9 0,8

Lab - 31 74,9 -0,2

Lab - 32 74,0 -0,7

Lab - 33 78,0 14

Lab - 34 75,2 -0,1
Ghi cha:

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

- PTN c6 két qua ngodi khodng chdp nhén: in ddm.

Bang 5. Két qua danh gia Amoni (NH4* tinh theo N) trong mau M52-1

Chuong trinh thir nghi€ém thanh thao CEM-LPT-52
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Théng s6 thir nghiém: Amoni (NH4* tinh theo N)

Gié tri 4n dinh ciia chuong trinh (x*= 1,54 mg/L)

Do 1éch chuan: s* = 0,137 mg/L

Mai s6 PTN

Két qua (mg/L) z-score
Lab - 02 1,33 -15
Lab - 03 2,25 52
Lab - 04 2,25 5,2
Lab - 06 1,56 0,1
Lab - 07 1,45 -0,7
Lab - 08 1,58 0,3
Lab - 09 151 -0,2
Lab - 10 1,52 -0,1
Lab-11 1,52 -0,1
Lab - 12 1,48 -0,4
Lab - 13 1,55 0,1
Lab - 14 1,33 -15
Lab - 15 1,61 0,5
Lab - 16 2,10 4,1
Lab - 17 1,64 0,7
Lab - 18 1,47 -0,5
Lab-19 1,47 -0,5
Lab - 20 1,47 -0,5
Lab - 21 1,47 -0,5
Lab - 23 1,51 -0,2
Lab - 25 2,51 7,1
Lab - 27 1,57 0,2
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Lab - 28 1,57 0,2

Lab - 29 1,37 -1,2

Lab - 31 1,50 -0,3

Lab - 32 1,33 -1,5

Lab - 33 1,68 1,0

Lab - 34 1,53 -0,1
Ghi chu:

- PTN ¢6 két qud ngoadi khodng chdp nhdn: in ddm.
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Nitrat: Biéu do z-score
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M

Amoni: Biéu do z-score
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4.2. Nhin xét va két luan

Chuong trinh thir nghiém thanh thao CEM-LPT-52 duoc tong hop va tinh
toan sd liéu theo ISO/IEC 13528:2015, cac gia tr1 dg léch chuan (s*) va gia tri
néng dd 4n dinh cua chuong trinh (x*) dugc tinh toan dua trén két qua déng
thuan cta cac phong thi nghiém tham gia. Cac két qua cta cac PTN tham gia
duogc danh gia cu thé nhu sau:

T Bang 1 dén Bang 5 va tir Hinh 1 dén Hinh 5 cho thay: Ty 1¢é cac PTN
c6 két qua thar nghiém 5 thong s6 Sulfat (SO4% ), Nitrat (NOs™ tinh theo N),
Nitrit (NO,™ tinh theo N), Clorua (CI") va Amoni (NH,* tinh theo N) trén nén
mau nudc dudi dat dat theo tiéu chi danh gia ctia chuong trinh 1a twong déi cao,
cu thé nhu sau:

- Thong s6 (Sulfat (SO4% ): 25/27 PTN c6 két qua dat (chiém ty 1é
92,6%);

- Théng sb Nitrat (NOs™ tinh theo N): 25/29 PTN c6 két qua dat (chiém ty
16 86,2%);

- Thong so Nitrit (NO, tinh theo N): 26/29 PTN c6 két qua dat (chiém ty
1€ 89,7%);

- Thong s6 Clorua (CI): 24/28 PTN c6 két qua dat (chiém ty 1& 85,7%);

- Thong s6 Amoni (NH,* tinh theo N): 24/28 PTN c6 két quéa dat (chiém
ty 1& 85,7%);

Tuy nhién, van c6 PTN c6 nhiéu két qua chua dép tmg tiéu chi danh gia
cua chuong trinh c6 hé sb6 z-score > £10, 16n nhét 1a z-score = 67,2. PTN nay
can xem xét tim hiéu nguyén nhan va c6 bién phap cai tién, khic 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 nhimng bién phap quan 1y chat luong hiéu qua hon.

- Cac PTN sir 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 duoc chimg nhan du diéu kién hodc d3 16i thdi 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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5. Tai liéu tham khao

[1] Guide to Proficiency Testing Australia, 2008.

[2] Statistical methods for use in proficiency testing by interlaboratory
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[3] EURACHEM/CITAC Guide, Quantifying Uncertainty in Analytical
Measurement, Second edition 2000, ISBN: 0 948926 15 5.

[4] General requirements for proficiency testing: ISO/IEC 17043:2010
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Phu luc 1. Tong hop théng tin vé phwong phap thir nghiém ciia cic PTN tham gia chwong trinh.

STT | Théng sb Phuong phap phan tich M&a PTN
SMEWW 4500-S0,2.E:2012 Lab: 02, 03, 10, 25
TCVN 6200:1996 Lab: 04, 14, 19, 26, 33, 34
SMEWW 4500-S0,2.E:2017 Lab: 07, 08, 09, 12, 15, 17, 18, 20, 21, 27, 29, 31
Sulfat
1 (SO.) TCVN 6494-1:2011 Lab; 11
SMEWW 4110B:2017 Lab: 28
US EPA Method 300.0 Lab: 16
US EPA Method 375.4 Lab: 06, 23
TCVN 6180:1996 Lab: 02, 06, 07, 10, 14, 17, 18, 19, 20, 21, 23, 29, 31, 32, 33
TCVN 6494-1:2011 Lab: 11, 26
_ SMEWW 4500-NO;".E:2012 Lab: 03, 25
Nitrat
2 (NO;s tinh | US EPA Method 352.1 Lab: 08, 34
theo N)
TCVN 7323-1:2004 Lab: 04
SMEWW 4110B:2017 Lab: 28
SMEWW 4500-NO;".E:2017 Lab: 09, 12, 13, 15, 16, 27
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N 178 100¢ Lab: 02, 04, 06, 08, 10, 14, 18, 19, 20, 21, 23, 25, 26, 27, 31,
32,33, 34
o SMEWW 4500-NO,".B:2012 Lab: 03
Nitrit
3 | (NOz Tinh | spEWW 4500-NO,~.B:2017 Lab: 07, 09, 12, 13, 15, 16, 17, 29
theo N)
TCVN 6494-1:2011 Lab: 11
SMEWW 4110B:2017 Lab: 28
TCVN 6494-1:2011 Lab: 11
SMEWW 4500-CI-.B:2012 Lab: 02
SMEWW 4500-CI-.B:2017 Lab: 09, 12, 15
Clorua
4 )
(CI) US EPA Method 300.0 Lab: 16
SMEWW 4110B:2017 Lab: 28
, Lab: 03, 04, 06, 07, 08, 10, 13, 14, 17, 18, 19, 20, 21, 25, 26,
TCVN 6194:1996 27 29,41 32. 33, 34
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TCVN 6179-1:1996 Lab: 03, 06, 08, 10, 12, 15, 18, 19, 20, 21, 23, 25, 27, 29, 31,

33,34
US EPA Method 350.2 Lab: 02, 04, 32
Amoni | SMEWW 4110B:2017 Lab: 28
5 | (NH,* tinh
theoN) | SMEWW 4500-NH;.C:2017 Lab: 09

SMEWW 4500-NH; .B&F:2012 Lab: 13

SMEWW 4500-NH; .B&F:2017 Lab: 07, 17

TCVN 5988:1995 Lab: 11, 14, 16
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Ban t chire thir nghiém thanh thao, Trung tim Quan tric mdi truong

Phu luc 2. Két qua danh gia dong nhat

Sample

Homogeneity check Thong s0: Sulfat
(1SO 13528 Annex B) (Mau M52-1)
between-
sample average test-
Samplet | value#l, Xt1 value#2, X2 P J portion
(B.4), Xt,.
ranges
(B.5), Wt
1 100,4 101,2 100,8 0,750
2 99,3 101,1 100,2 1,842
3 101,4 101,1 101,3 0,281
4 101,3 101,2 101,3 0,091
5 99,3 101,3 100,3 2,045
6 101,1 101,2 101,2 0,083
7 98,7 100,6 99,6 1,857
8 100,5 100,8 100,7 0,353
9 101,0 100,5 100,8 0,437
10 100,6 101,2 100,9 0,583
number of samples g 10,00
general average (B.6) X 100,7
STD of sample averages (B.7), sx 0,52
within-samples STD (B.8), sw 0,79
between-samples STD (B.9), ss 0,00
Expected standard deviation for proficiency ~
o 10,1
assessment
Homogeneity ok
Homogeneity check
101.5 . : . = ’ i .
E 1005 —.—-—:—- * « 15t result
é- 1000 m 2nd result

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitét Stuttgart, www.agsbw.de
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Homogeneity check
(1SO 13528 Annex B)

Thong s6: Nitrat
(Mau M52-1)

between-
sample average | test-portion
Sample t value#l, Xt1 value#2, Xt2 (B.4), xc. ranges
(B.5), Wt
1 5,00 5,05 5,03 0,05
2 4,96 5,07 5,01 0,10
3 5,07 5,05 5,06 0,02
4 4,99 5,05 5,02 0,06
5 4,97 5,08 5,02 0,11
6 5,05 5,09 5,07 0,04
7 4,93 4,99 4,96 0,06
8 5,02 4,98 5,00 0,05
9 5,04 4,97 5,00 0,07
10 5,06 5,00 5,03 0,06
number of samples g 10,00
general average (B.6) )_(.,. 5,02
STD of sample averages (B.7), sx 0,03
within-samples STD (B.8), sw 0,05
between-samples STD (B.9), ss 0,00
Expected standard deviation for proficiency & 0,502
assessment
Homogeneity ok
Homogeneity check
510
508 = =
5.06 mo -
= u | u *
Z 504 *
% 5.02 - st result
g 500 le [ | m2nd result
T |
< 408 * -
4.96 * hd .
4.94
*
4.92 T T
o] 5 10 15 20 25
Sample

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitét Stuttgart, www.agsbw.de
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Homogeneity check Théng so: Nitrit
(1SO 13528 Annex B) (Mau M52-1)
between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 portion
(B.4), Xt,.
ranges
(B.5), Wt
1 1,022 1,021 1,021 0,001
2 1,003 1,016 1,009 0,013
3 1,013 1,023 1,018 0,010
4 1,014 1,021 1,017 0,007
5 1,004 1,014 1,009 0,010
6 1,012 1,014 1,013 0,002
7 1,008 1,009 1,008 0,002
8 1,019 1,016 1,017 0,002
9 1,015 1,015 1,015 0,000
10 1,018 1,010 1,014 0,007
number of samples g 10,00
general average (B.6) X 1,014
STD of sample averages (B.7), sx 0,004
within-samples STD (B.8), sw 0,005
between-samples STD (B.9), ss 0,003
Expected standard deviation for proficiency & 0,101
assessment
Homogeneity ok
Homogeneity check
1.025
|
& m
1.020
*
= *
@ | |
% 1018 o B R w * st result
§. * = 2nd result
E 1.010 - |
*
1.005 =
*
1.000 ; T T T
] 5 10 15 20 25
Sample

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitét Stuttgart, www.agsbw.de
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Homogeneity check Thong s6: Clorua
(1SO 13528 Annex B) (Mau M52-1)
between-
sample average test-
Sample t value#l, X1 value#2, X2 portion
(B,4), xt,
ranges
(B,5), Wt
1 77,3 77,0 77,1 0,30
2 76,0 77,1 76,5 1,04
3 77,5 77,1 77,3 0,38
4 77,5 76,9 77,2 0,62
5 76,0 77,3 76,7 1,35
6 77,1 77,2 77,2 0,02
7 76,5 77,2 76,8 0,70
8 76,7 77,3 77,0 0,56
9 77,0 76,6 76,8 0,43
10 76,8 77,1 77,0 0,34
number of samples g 10,00
general average (B,6) )_(.,. 77.0
STD of sample averages (B,7), sx 0,25
within-samples STD (B,8), sw 0,48
between-samples STD (B,9), ss 0,00
Expected standard deviation for proficiency G 7.70
assessment
Homogeneity ok
Homogeneity check
778
776 oXe
B E L
g 770 L B - -—
= u * 15t result
"§. 638 * < ® 2nd result
E 766 -
76 4 *
762
76.0 - +*
758 T T T T
0 5 10 15 20 25
Sample

© 2011, Dr, Michael Koch, AQS Baden-Wiirttemberg, Universitét Stuttgart, www,aqsbw,de
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Homogeneity check Théng so: N-NH,*
(1SO 13528 Annex B) (Mau M52-2)
between-
sample average test-
Sample t value#l, Xt1 value#2, X2 portion
(B,4), Xt,
ranges
(B,5), Wit
1 1,475 1,500 1,488 0,025
2 1,475 1,425 1,450 0,050
3 1,430 1,440 1,435 0,010
4 1,515 1,410 1,463 0,105
5 1,435 1,455 1,445 0,020
6 1,440 1,520 1,480 0,080
7 1,490 1,515 1,503 0,025
8 1,455 1,520 1,488 0,065
9 1,455 1,515 1,485 0,060
10 1,455 1,500 1,478 0,045
number of samples g 10,00
general average (B,6) X 1471
STD of sample averages (B,7), sx 0,022
within-samples STD (B,8), sw 0,040
between-samples STD (B,9), Ss 0,000
Expected standard deviation for proficiency & 0,147
assessment
Homogeneity ok
Homogeneity check
1.540
1.520 ° .T. =
= 1.500 = i
] *
-T‘E; 1.480 > & + st result
% 1,480 = 2nd result
Et | *
1.440 i . *
1.420 = *
|
1.400 T T T T
o] 5 10 15 20 25
Sample

© 2011, Dr, Michael Koch, AQS Baden-Wirttemberg, Universitét Stuttgart, www,aqsbw,de

Chuong trinh thtr nghiém thanh thao CEM-LPT-52

Trang 29




Phu luc 3. Két qua danh gia d¢ bén
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Théng s6 SO+ N-NO3 N-NO Cl- N-NH4*
Miu (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 99,5 4,992 1,026 77,2 1,525
2 98,8 4,950 1,004 77,1 1,515
3 99,1 4,998 1,013 76,8 1,525
4 99,1 4,993 1,010 77,5 1,525
5 99,5 4,995 0,980 77,5 1,510
6 99,4 4,976 0,995 77,2 1,525
7 99,5 5,022 1,001 77,2 1,520
8 99,4 5,018 0,996 77,5 1,520
9 99,7 5,023 0,998 77,2 1,520
10 99,5 5,013 0,988 77,5 1,525
Trung binh () 99,4 4,998 1,001 77,3 1,521
Trung binh (X) 100,7 5,020 1,010 77,0 1,471
0,3*Spr 4,56 0,306 0,077 3,75 0,054
| X-Y | 1,34 0,022 0,009 0,26 0,050
Két luén MAu bén MAu bén MAu bén MAu bén MAu bén
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Phu luc 4. Két qua xir 1y théng ké tinh toan gia trj x*, s*

Algorithm A i i - 1st 2nd 3rd 4th 5Sth 6th 7th 8th 9th 10th

(Sulfat) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter.
X* -0 93,4 93,1 92,7 92,5 92,4 92,3 92,2 92,2 92,2 92,2
X* -0 103,8 | 104,6 | 1050 | 105,2 | 1054 | 1055 | 105,6 | 105,6 | 1056 | 105,6
Lab - 02 98,6 0,000 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6
Lab - 03 104,0 5,400 103,8 | 104,0 | 1040 | 104,0 | 104,0 | 1040 | 1040 | 104,0 | 104,0 | 104,0
Lab - 04 102,0 3,400 102,0 | 102,0 | 102,0 | 102,0 | 102,0 | 1020 | 102,0 | 102,0 | 102,0 | 102,0
Lab - 06 100,0 1,400 100,0 | 1000 | 100,0 | 100,0 | 100,0 | 1000 | 100,0 | 100,0 | 100,0 | 100,0
Lab - 07 92,3 6,280 93,4 93,1 92,7 92,5 92,4 92,3 92,3 92,3 92,3 92,3
Lab - 08 102,0 3,400 102,0 | 102,0 | 102,0 | 102,0 | 102,0 | 1020 | 102,0 | 102,0 | 102,0 | 102,0
Lab - 09 99,8 1,200 99,8 99,8 99,8 99,8 99,8 99,8 99,8 99,8 99,8 99,8
Lab - 10 102,0 3,400 102,0 | 102,0 | 102,0 | 102,0 | 102,0 | 1020 | 102,0 | 102,0 | 102,0 | 102,0
Lab- 11 99,2 0,600 99,2 99,2 99,2 99,2 99,2 99,2 99,2 99,2 99,2 99,2
Lab - 12 100,0 1,390 100,0 | 1000 | 100,0 | 100,0 | 100,0 | 1000 | 100,0 | 100,0 | 100,0 | 100,0
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Algorithm A i IXi - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

(Sulfat) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter.
X*-0 93,4 93,1 92,7 92,5 92,4 92,3 92,2 92,2 92,2 92,2
X*-0 103,8 104,6 105,0 105,2 105,4 105,5 105,6 105,6 | 105,6 105,6
Lab - 14 72,9 25,750 93,4 93,1 92,7 92,5 92,4 92,3 92,2 92,2 92,2 92,2
Lab - 15 105,6 7,000 103,8 104,6 105,0 105,2 105,4 105,5 105,6 105,6 | 105,6 105,6
Lab - 16 97,6 1,000 97,6 97,6 97,6 97,6 97,6 97,6 97,6 97,6 97,6 97,6
Lab - 17 96,4 2,200 96,4 96,4 96,4 96,4 96,4 96,4 96,4 96,4 96,4 96,4
Lab - 18 98,6 0,000 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6 98,6
Lab - 19 93,1 5,500 93,4 93,1 93,1 93,1 93,1 93,1 93,1 93,1 93,1 93,1
Lab - 20 112,0 13,400 103,8 104,6 105,0 105,2 105,4 105,5 105,6 105,6 | 105,6 105,6
Lab-21 95,7 2,880 95,7 95,7 95,7 95,7 95,7 95,7 95,7 95,7 95,7 95,7
Lab - 23 98,0 0,558 98,0 98,0 98,0 98,0 98,0 98,0 98,0 98,0 98,0 98,0
Lab - 25 96,2 2,360 96,2 96,2 96,2 96,2 96,2 96,2 96,2 96,2 96,2 96,2
Lab - 26 97,3 1,300 97,3 97,3 97,3 97,3 97,3 97,3 97,3 97,3 97,3 97,3
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Algorithm A i IXi - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
(Sulfat) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter.
X*-0 93,4 93,1 92,7 92,5 92,4 92,3 92,2 92,2 92,2 92,2
X*-0 103,8 104,6 105,0 105,2 105,4 105,5 105,6 105,6 | 105,6 105,6
Lab - 27 97,0 1,600 97,0 97,0 97,0 97,0 97,0 97,0 97,0 97,0 97,0 97,0
Lab - 28 101,3 2,680 101,3 101,3 101,3 101,3 101,3 101,3 101,3 101,3 | 101,3 101,3
Lab - 29 92,1 6,500 93,4 93,1 92,7 92,5 92,4 92,3 92,2 92,2 92,2 92,2
Lab-31 96,8 1,800 96,8 96,8 96,8 96,8 96,8 96,8 96,8 96,8 96,8 96,8
Lab - 33 108,0 9,400 103,8 104,6 105,0 105,2 105,4 105,5 105,6 105,6 | 105,6 105,6
Lab - 34 100,9 2,300 100,9 100,9 100,9 100,9 100,9 100,9 100,9 100,9 | 100,9 100,9
New x* 98,6 98,8 98,9 98,9 98,9 98,9 98,9 98,9 98,9 98,9 98,9
MAD 2,36
New s* 3,50 3,85 4,09 4,24 4,34 441 4,45 4,47 4,48 4,49 4,49
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'Q(’f\’lﬂtrgg Al i | xi-med(i)| | istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | Tthiter. | 8thiter
X* - 8 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
X*+ 5 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 02 439 0,57 439 | 439 | 439 | 439 | 439 | 439 | 439 | 439
Lab - 03 463 0,33 463 | 463 | 463 | 463 | 463 | 463 | 463 | 463
Lab - 04 4,60 0,36 460 | 460 | 460 | 460 | 460 | 460 | 460 | 460
Lab - 06 5,06 0.10 506 | 506 | 506 | 506 | 506 | 506 | 506 | 506
Lab - 07 723 227 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 08 5,28 0,32 528 | 528 | 528 | 528 | 528 | 528 | 528 | 528
Lab - 09 4,80 0.16 480 | 480 | 480 | 480 | 480 | 480 | 48 | 480
Lab - 10 4,95 0,01 495 | 495 | 495 | 495 | 495 | 495 | 495 | 495
Lab - 11 488 0,08 488 | 48 | 488 | 48 | 488 | 488 | 48 | 488

Chuong trinh thir nghiém thanh thao CEM-LPT-52 Trang 34




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

A'Q(’f\’lﬂtrgg Al i | xi-med(i)| | istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | Tthiter. | 8thiter
X* - 8 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
X*+ 5 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 12 5,00 0,04 500 | 500 | 500 | 500 | 500 | 500 | 500 | 500
Lab- 13 6,01 1,05 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 14 4,66 0,30 466 | 466 | 466 | 466 | 466 | 466 | 466 | 466
Lab- 15 5,03 0,07 503 | 503 | 508 | 503 | 503 | 503 | 503 | 503
Lab- 16 4,89 0,07 489 | 489 | 489 | 480 | 489 | 480 | 48 | 489
Lab - 17 4,95 0,01 495 | 495 | 495 | 495 | 495 | 495 | 495 | 495
Lab- 18 5,01 0,05 500 | 501 | 501 | 501 | 501 | 501 | 501 | 501
Lab - 19 433 0,63 436 | 434 | 433 | 433 | 433 | 433 | 433 | 433
Lab - 20 3.47 1,49 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'Q(’f\’lﬂtrgg Al i | xi-med(i)| | istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | Tthiter. | 8thiter
X* - 8 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
X*+ 5 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 21 4,69 0,27 469 | 469 | 469 | 469 | 469 | 4690 | 469 | 469
Lab - 23 5,07 0,11 507 | 507 | 507 | 507 | 507 | 507 | 507 | 507
Lab - 25 5,45 0,49 545 | 545 | 545 | 545 | 545 | 545 | 545 | 545
Lab - 26 5,16 0.20 516 | 516 | 516 | 516 | 516 | 516 | 516 | 516
Lab - 27 5,26 0,30 526 | 526 | 52 | 526 | 52 | 526 | 526 | 526
Lab - 28 5,10 0,14 510 | 510 | 510 | 510 | 510 | 510 | 510 | 510
Lab - 29 4,82 0,14 482 | 482 | 482 | 482 | 48 | ag2 | a8 | 482
Lab - 31 4,96 0,00 496 | 496 | 496 | 496 | 49 | 496 | 49 | 496
Lab - 32 411 0,85 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'Q(’f\’mtrgg Al i | xi-med(i)| | istiter. | 2nditer. | 3rditer. | 4thiter. | Sthiter. | 6thiter. | Tthiter. | 8thiter
X*- 8 436 | 434 | 432 | 431 | 430 | 430 | 430 | 430
X*+ & 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
Lab - 33 5,58 0,62 556 | 558 | 558 | 558 | 558 | 558 | 558 | 558
Lab - 34 6,36 1,40 556 | 559 | 561 | 563 | 563 | 563 | 564 | 564
New x* 4,96 496 | 497 | 497 | 497 | 497 | a97 | a9r | ag7
MAD 0,270
New s* 0,400 0420 | 0432 | 0439 | 0443 | 0444 | 0445 | 0446 | 0446
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Al%cilriittrr;g A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
X*- 68 0,958 0,954 0,951 0,948 0,947 0,947
X*+ 5 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 02 0,980 0,018 0,980 0,980 0,980 0,980 0,980 0,980
Lab - 03 1,040 0,042 1,038 1,040 1,040 1,040 1,040 1,040
Lab - 04 1,020 0,022 1,020 1,020 1,020 1,020 1,020 1,020
Lab - 06 0,960 0,038 0,960 0,960 0,960 0,960 0,960 0,960
Lab - 07 0,986 0,012 0,986 0,986 0,986 0,986 0,986 0,986
Lab - 08 1,030 0,032 1,030 1,030 1,030 1,030 1,030 1,030
Lab - 09 0,980 0,018 0,980 0,980 0,980 0,980 0,980 0,980
Lab - 10 1,040 0,042 1,038 1,040 1,040 1,040 1,040 1,040
Lab-11 0,985 0,013 0,985 0,985 0,985 0,985 0,985 0,985
Lab - 12 1,040 0,042 1,038 1,040 1,040 1,040 1,040 1,040
Lab - 13 1,000 0,002 1,000 1,000 1,000 1,000 1,000 1,000
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Al%cilriittrr;g A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
X*- 68 0,958 0,954 0,951 0,948 0,947 0,947
X*+ 0 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 14 0,969 0,029 0,969 0,969 0,969 0,969 0,969 0,969
Lab - 15 1,010 0,012 1,010 1,010 1,010 1,010 1,010 1,010
Lab - 16 0,998 0,000 0,998 0,998 0,998 0,998 0,998 0,998
Lab - 17 1,050 0,052 1,038 1,047 1,050 1,050 1,050 1,050
Lab - 18 1,060 0,062 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 19 1,000 0,002 1,000 1,000 1,000 1,000 1,000 1,000
Lab - 20 1,010 0,012 1,010 1,010 1,010 1,010 1,010 1,010
Lab - 21 0,991 0,007 0,991 0,991 0,991 0,991 0,991 0,991
Lab - 23 0,961 0,037 0,961 0,961 0,961 0,961 0,961 0,961
Lab - 25 3,490 2,492 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 26 0,998 0,000 0,998 0,998 0,998 0,998 0,998 0,998
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Al%cilriittrr;g A Xi |Xi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
X*- 68 0,958 0,954 0,951 0,948 0,947 0,947
X*+ 0 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 27 1,330 0,332 1,038 1,047 1,053 1,056 1,058 1,058
Lab - 28 0,939 0,059 0,958 0,954 0,951 0,948 0,947 0,947
Lab - 29 1,000 0,002 1,000 1,000 1,000 1,000 1,000 1,000
Lab - 31 0,986 0,012 0,986 0,986 0,986 0,986 0,986 0,986
Lab - 32 0,990 0,008 0,990 0,990 0,990 0,990 0,990 0,990
Lab - 33 0,850 0,148 0,958 0,954 0,951 0,948 0,947 0,947
Lab - 34 0,982 0,016 0,982 0,982 0,982 0,982 0,982 0,982
New x* 0,998 1,001 1,002 1,002 1,002 1,003 1,003
MAD 0,018
New s* 0,027 0,031 0,034 0,036 0,037 0,037 0,037
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Algorithm A i i - 1st 2nd 3rd 4th 5Sth 6th 7th 8th 9th 10th 11th

(Clorua) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter. iter.
X* -0 73,3 73,2 73,0 72,8 72,7 72,6 72,6 72,6 72,5 72,5 72,5
X*+ 0 77,2 77,6 77,8 77,9 78,0 78,1 78,1 78,1 78,2 78,2 78,2
Lab - 02 73,2 2,120 73,3 73,2 73,2 73,2 73,2 73,2 73,2 73,2 73,2 73,2 73,2
Lab - 03 77,0 1,730 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0 77,0
Lab - 04 76,0 0,730 76,0 76,0 76,0 76,0 76,0 76,0 76,0 76,0 76,0 76,0 76,0
Lab - 06 75,9 0,630 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9
Lab - 07 40,8 34,50 73,3 73,2 73,0 72,8 72,7 72,6 72,6 72,6 72,5 72,5 72,5
Lab - 08 75,0 0,270 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0 75,0
Lab-09 75,2 0,070 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2
Lab - 10 75,3 0,070 75,3 75,3 75,3 75,3 75,3 75,3 75,3 75,3 75,3 75,3 75,3
Lab-11 75,2 0,070 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2
Lab-12 77,2 1,910 77,2 77,2 77,2 77,2 77,2 77,2 77,2 77,2 77,2 77,2 77,2
Lab - 13 63,1 12,170 73,3 73,2 73,0 72,8 72,7 72,6 72,6 72,6 72,5 72,5 72,5
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Algorithm A i IXi - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th

(Clorua) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter. iter.
X*-0 73,3 73,2 73,0 72,8 12,7 72,6 72,6 72,6 72,5 72,5 72,5
X*+ 0 77,2 77,6 77,8 77,9 78,0 78,1 78,1 78,1 78,2 78,2 78,2
Lab - 14 85,9 10,630 77,2 77,6 77,8 77,9 78,0 78,1 78,1 78,1 78,2 78,2 78,2
Lab - 15 75,9 0,590 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9 75,9
Lab - 16 72,3 2,970 73,3 73,2 73,0 72,8 72,7 72,6 72,6 72,6 72,5 72,5 72,5
Lab - 17 75,2 0,070 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2
Lab-18 75,6 0,330 75,6 75,6 75,6 75,6 75,6 75,6 75,6 75,6 75,6 75,6 75,6
Lab-19 76,1 0,830 76,1 76,1 76,1 76,1 76,1 76,1 76,1 76,1 76,1 76,1 76,1
Lab - 20 75,2 0,110 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2 75,2
Lab-21 74.1 1.170 74.1 74.1 74.1 74.1 74.1 74.1 74.1 74.1 74.1 74.1 74.1
Lab - 25 79.7 4.380 77.2 77.6 77.8 77.9 78.0 78.1 78.1 78.1 78.2 78.2 78.2
Lab - 26 71.0 4.270 73.3 73.2 73.0 72.8 72.7 72.6 72.6 72.6 72.5 72.5 72.5
Lab - 27 76.0 0.730 76.0 76.0 76.0 76.0 76.0 76.0 76.0 76.0 76.0 76.0 76.0
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Algorithm A i IXi - 1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th
(Clorua) med(xi)| iter. iter. iter. iter. iter. iter. iter. iter iter. iter. iter.
X*-0 73,3 73,2 73,0 72,8 12,7 72,6 72,6 72,6 72,5 72,5 72,5
X*+ 0 77,2 77,6 77,8 77,9 78,0 78,1 78,1 78,1 78,2 78,2 78,2
Lab - 28 76.2 0.910 76.2 76.2 76.2 76.2 76.2 76.2 76.2 76.2 76.2 76.2 76.2
Lab - 29 76.9 1.630 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9 76.9
Lab-31 74.9 0.370 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9 74.9
Lab - 32 74.0 1.270 74.0 74.0 74.0 74.0 74.0 74.0 74.0 74.0 74.0 74.0 74.0
Lab - 33 78.0 2.730 77.2 77.6 77.8 77.9 78.0 78.0 78.0 78.0 78.0 78.0 78.0
Lab - 34 75.2 0.110 75.2 75.2 75.2 75.2 75.2 75.2 75.2 75.2 75.2 75.2 75.2
New x* 75.3 75.4 75.4 75.4 75.4 75.4 75.4 75.3 75.3 75.3 75.3 75.3
MAD 0.870
New s* 1.29 1.47 1.60 1.69 1.76 1.81 1.84 1.86 1.87 1.88 1.89 1.89
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

Algorithm

A i Xi - st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | 9th | 10th | 11th | 12th | 13th | 14th
(Amoni) med(xi)| | iter. | iter. | iter. | iter. | iter. | iter. | iter. | iter | iter. | iter. | iter. | iter. | iter. | iter.
X* -0 141 | 140 | 1,38 | 1,37 | 1,36 | 1,35 | 1,34 | 134 | 1,34 | 1,34 | 133 | 1,33 | 1,33 | 1,33
X*+ &5 163 | 166 | 1,68 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 02 133 | 019 | 141 | 140 | 1,38 | 1,37 | 136 | 135 | 134 | 134 | 1,34 | 1,34 | 133 | 1,33 | 1,33 | 1,33

Lab - 03 225 | 0,730 | 163 | 166 | 168 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 04 225 | 0,730 | 163 | 166 | 168 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 06 156 | 0,040 | 156 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56 | 1,56

Lab - 07 1,45 | 0,070 145 | 1,45 | 145 | 145 | 1,45 | 145 | 145 | 145 | 145 | 1,45 | 145 | 1,45 | 145 | 145

Lab - 08 158 | 0,060 | 158 | 1,58 | 1,58 | 1,58 | 158 | 158 | 1,58 | 1,58 | 1,58 | 1,58 | 158 | 1,58 | 1,58 | 1,58

Lab - 09 151 | 0010 | 151 | 151|151 151 | 151|151 | 151 151 | 151 | 151 | 151 | 151 | 151 | 151

Lab - 10 152 | 0,000 | 152 | 152 | 152 | 152 | 152 | 1,52 | 152 | 152 | 152 | 152 | 152 | 152 | 1,52 | 1,52
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'go',:'thm o | Xi- | st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | Sth | 10th | 1ith | 12th | 13th | 14th
. med(xi)| | iter. | iter. | iter. | iter. | iter. | iter. | iter. | iter | iter. | iter. | iter. | iter. | iter. | iter.
(Amoni)
X* -0 141 | 1,40 | 138 | 1,37 | 1,36 | 1,35 | 1,34 | 1,34 | 134 | 134 | 133 | 1,33 | 1,33 | 1,33
X*+ &5 163 | 166 | 1,68 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab-11 152 | 0000 | 152 | 152 | 152 | 152 | 152 | 152 | 152 | 1,52 | 1,52 | 1,52 | 152 | 152 | 1,52 | 1,52

Lab - 12 148 | 0040 | 148 | 148 | 1,48 | 1,48 | 1,48 | 1,48 | 148 | 148 | 1,48 | 1,48 | 1,48 | 1,48 | 1,48 | 1,48

Lab - 13 155 | 0,030 | 1,55 | 155 | 155 | 155 | 155 | 1,55 | 155 | 155 | 1,55 | 1,55 | 155 | 155 | 1,55 | 1,55

Lab - 14 133 | 019 | 141 | 140 | 1,38 | 1,37 | 136 | 135 | 134 | 134 | 1,34 | 1,34 | 133 | 1,33 | 1,33 | 1,33

Lab - 15 161 | 009 | 161 | 161 | 161 | 161 | 161 | 161 | 161 | 161 | 161 | 161 | 1,61 | 1,61 | 1,61 | 1,61

Lab - 16 210 | 0580 | 163 | 166 | 168 | 169 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 17 164 | 0,120 | 163 | 164 | 164 | 1,64 | 164 | 164 | 164 | 164 | 164 | 1,64 | 1,64 | 164 | 1,64 | 1,64

Lab - 18 1,47 | 0,050 147 | 1,47 | 1,47 | 147 | 1,47 | 147 | 1,47 | 147 | 147 | 1,47 | 147 | 1,47 | 147 | 147
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'go',:'thm o | Xi- | st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | Sth | 10th | 1ith | 12th | 13th | 14th
. med(xi)| | iter. | iter. | iter. | iter. | iter. | iter. | iter. | iter | iter. | iter. | iter. | iter. | iter. | iter.
(Amoni)
X* -0 141 | 1,40 | 138 | 1,37 | 1,36 | 1,35 | 1,34 | 1,34 | 134 | 134 | 133 | 1,33 | 1,33 | 1,33
X*+ &5 163 | 166 | 1,68 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 19 1,47 | 0,050 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 147 | 1,47

Lab - 20 1,47 | 0,050 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 1,47 | 1,47

Lab-21 1,47 | 0,050 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 147 | 147 | 1,47 | 1,47 | 1,47 | 1,47 | 147 | 1,47

Lab - 23 1,51 | 0,007 151 | 151 151 | 151 | 151 | 151 | 151 | 151 | 151 | 151 | 151 | 151 | 1,51 | 151

Lab - 25 251 | 0990 | 163 | 166 | 168 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74

Lab - 27 1,57 | 0,050 1,57 | 157 | 1,57 | 157 | 1,57 | 157 | 157 | 1,57 | 157 | 1,57 | 157 | 1,57 | 1,57 | 1,57

Lab - 28 157 | 0050 | 157 | 157 | 1,57 | 1,57 | 1,57 | 1,57 | 157 | 1,57 | 1,57 | 1,57 | 1,57 | 1,57 | 1,57 | 1,57

Lab - 29 1,37 | 0,150 141 | 1,40 | 138 | 137 | 1,37 | 137 | 1,37 | 1,37 | 137 | 1,37 | 1,37 | 1,37 | 1,37 | 1,37
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Trung tam Quan trac moi trudng mi€n Bac, Tong cuc Moi trudong

A'gogthm o | Xi- | st | 2nd | 3rd | 4th | 5th | 6th | 7th | 8th | Sth | 10th | 1ith | 12th | 13th | 14th
(Amoni) med(xi)| | iter. | iter. | iter. | iter. | iter. | iter. | iter. | iter | iter. | iter. | iter. | iter. | iter. | iter.
X* -0 141 | 1,40 | 1,38 | 137 | 1,36 | 135 | 1,34 | 1,34 | 134 | 1,34 | 133 | 1,33 | 1,33 | 1,33
X*+ 6 163 | 166 | 168 | 1,69 | 1,71 | 1,72 | 1,72 | 1,73 | 1,73 | 1,73 | 1,74 | 1,74 | 1,74 | 1,74
Lab-31 1,50 | 0,020 1,50 | 150 | 1,50 | 150 | 1,50 | 150 | 150 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
Lab - 32 1,33 | 0,190 141 | 1,40 | 1,38 | 137 | 136 | 135 | 1,34 | 1,34 | 134 | 134 | 133 | 1,33 | 1,33 | 1,33
Lab - 33 1,68 | 0,160 | 1,63 | 1,66 | 1,68 | 1,68 | 168 | 1,68 | 1,68 | 168 | 1,68 | 1,68 | 1,68 | 1,68 | 1,68 | 1,68
Lab-34 1,53 0,012 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 1,53 | 1,53 | 1,53
New x* 1,52 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 153 | 154 | 154 | 154 | 154
MAD 0,050
New s* 0,074 0,087 | 0,098 | 0,108 | 0,116 | 0,122 | 0,126 | 0,129 | 0,131 | 0,133 | 0,134 | 0,135 | 0,136 | 0,137 | 0,137
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