BAN TO CHUC THU NGHIEM THANH THAO
Dia chi: s6 556, dudng Nguyén Vin Cir, Q. Long Bién, Tp. Ha Noi
Tel: 024 3872 6845; Website: cem.gov.vn

TRUNG TAM QUAN TRAC MOI TRUONG MIEN BAC

BAO CAO KET QUA

CHUONG TRINH THU NGHIEM THANH THAO

4 )
MA SO CHUONG TRINH: CEM-LPT-46
POI TUQNG MAU: NUOC DUOI PAT
THOI GIAN TO CHUC: 16/7 — 25/8/2019

\_ J

Ha Néi, 2019



Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

TONG QUAN
1. Mau thir nghiém va cac tai liéu huéng dan ctia chuong trinh CEM-LPT-46

dugc g toi cac phong thi nghiém tham gia theo dudng chuyén phat nhanh.

M&i phong thi nghiém tham gia nhan duoc 02 mau nudc dung trong éng thuy
tinh dung tich 30mL duoc ky hiéu tuong tmg la M46-1 va M46-2. Cic mau
dugc chuan bi bang viéc thém mot luong chat phan tich cta cac thong sd thir

nghiém trén nén mau nude dudi dat.

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

phan tich va trong su lién két v4i do 1éch chuén cua chuong trinh (s*) duogc

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

3. Cac két qua ctia chuong trinh thir nghiém lién phong CEM-LPT-46 dugc tom

tat duoi day:
x . v pen A DPon £ X . z £
Mau thwr | Chi tiéu phan . * * So két qua | Tong so
" , vi X S . £ o . | %|z| <2
nghiém tich tinh co|z| <2 | ket qua
Sulfat (SO42) mg/L | 1488 | 5,822 23 26 88,5
Nitrat (NOs" tinh
ttrat (NOs"tinh |1 | 096 | 0951 23 26 88,5
theo N)
M46-1
Nitrit (NO2" tinh
it (NOztinh | o | 2511 | 0,140 26 27 96,3
theo N)
Clorua mg/L | 126,0 2,74 22 26 84,6
Amoni (NH4*
M46-2 VINH o | 1851 | 0,155 24 26 92,3

tinh theo N)

(x*: gid tri 4n dinh ciia chwong trinh; s*: dp léch chudn)

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

Chuong trinh thir nghiém thanh thao CEM-LPT-46
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Ban t6 chirc thir nghiém thanh thao, Trung tim Quan tric mdi truong mién Bic

1. Gioi thiéu chung

Chuong trinh thir nghiém thanh thao CEM-LPT-46 do Ban to chirc thir
nghiém thanh thao, Trung tAm Quan tric mdi trudng mién Bic, Téng cuc Moi
truong to chire tudn thu dang yéu cdu vé quy trinh va k¥ thuat theo ISO/IEC
17043:2010; Xt 1y va danh gia két qua theo 1SO 13528:2015.

Chuong trinh CEM-LPT-46 dugc to chirc thir nghiém cac thong sb
Sulfat, Nitrat, Nitrit, Clorua, Amoni trén nén mau nuéc dudi dat.

Chuong trinh thir nghiém thanh thao nay da duoc su quan tam, dang ky
tham gia ctia 27 phong thi nghiém, cu thé nhu sau:

Thong sb thir . S8 lwgng PTN | 50 ket qua
STT g5 Nén mau ding ky tham | duoc cac PTN
nghiém gia bao céao

1 | Sulfat (S04*) | Nudc dudi dat 26 26

g | Nat(NOs™ |\ oo duei dét 26 26
tinh theo N)

g [NIENOz | oo duei dét 27 27
tinh theo N)

4 | Clorua Nudc dudi dat 26 26

5 | Amont (NH T \rise duoi dét 26 26
tinh theo N)

2. Muc tiéu

Muc tiéu ctia chuong trinh thir nghiém thanh thao 1a cung cap su dénh gia
doc 1ap tir bén ngoai vé ning lyuc 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 x4c cuia cac phép phan tich trong mdi
phong thi nghiém tham gia;

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

- lam tang do tin cdy cua cac dit li¢u phan tich trong phong thi nghiém
thong qua viéc ddnh gid phuong phap va k¥ thuat phan tich phu hop.
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

3. Noi dung thuc hién
3.1. Mau thir nghiém - Chuin bi miu va thir dong nhat

Cac mau thir nghiém dugc chuan bi dua trén viéc thém cac dung dich chat
chuan vao nén mau nudc dudi dit. Mau sau khi chuan bj duge bao quan theo cac
yéu cau k¥ thuat cho t6i khi phan phdi mau. Qua trinh chuan bj mau duogc thuc
hién tai phong thi nghiém cua Trung tdm Quan tric moi trudng mién Bac, Tong
cuc Moi truong, cu thé nhu sau:

- Lan chuan bi mau 1: phuc vu cong tdc danh gia nén mau, mau thu
nghiém, cac yéu t6 anh hudéng, do bén va do dong nhat ctia mau thir nghi¢m.

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

O moi 1an chuan bi mau, chon ngau nhién 10 mau, phan tich lap & cac thoi
diém dé 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.

Do dong nhat va do bén dugce danh gia theo Phu lyc B ciia ISO 13528:
2015 (Phuwrong 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 gui dén cac phong thi nghiém tham gia duoc bao quan va duoc
chuyén phat nhanh qua dudng buu dién. Tly vao théng sé dang ky cua cac PTN
tham gia, mdi phong thi nghiém tham gia duoc cung cap toi da 02 mau nudc co
ky hiéu twong ung la M46-1 va M46-2, luong mau trong ng cé thé tich 25
mL/6ng 30 mL.

- Cac PTN tham gia duoc yéu cau bao cao lai ngay cho Ban t6 chuc vé tinh

trang nhan mau theo Biéu mau LPT-01 (tai liéu gi+i kém theo mau)
3.3. Thir nghiém va bzo cao két qua ciia cac PTN tham gia

MG&i phong thi nghiém tham gia duoc yéu cau thir nghiém cac thong so:
Sulfat (S0,4%); Nitrat (NO5™ tinh theo N), Nitrit (NO, tinh theo N) va Clorua
trong mau M46-1; Amoni (NH,* tinh theo N) trong mau M46-2 sau khi tuan thi
cac huéng dan ma Ban t6 chirc yéu cau, cu thé:

- Mau thtr nghiém cta chuong trinh 13 mau sau khi PTN tham gia tién
hanh pha lodng mau theo ty 1& 1:50 tr miu gbc ma Ban t6 chuc giri dén bing
nude cat PTN.
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

- B4o c4o két qua: PTN tham gia chi bao cdo két qua phan tich cc thong
s6 trong mau sau khi pha lodng tai PTN theo huéng dan ctia Ban t6 chuc (khong
b4o cio ndng dd trong miu goc); dién day du thong tin vao Phiéu bao céo két
qua thir nghiém (Biéu mdu: LPT-03) va giri vé cho Ban t6 chuc trudc ngiy
05/8/2019; Céac phong thi nghiém ciing dugc yéu ciu tinh toan va bao cdo udc
luong do khong dam bao do cho mdi két qua bao céo. PO khong dam bao do
dugc udc luong ¢ do tin cdy 95% voi hé ) phu k = 2.

3.4. Xit 1y, danh gi4 thong ké

Két qua cua cac phong thi nghiém tham gia chuong trinh dugc xu li theo
tiéu chuan quéc té 1SO 13528:2015 va duoc danh gia dya trén gia tri z-score.

Cac két qua dugc coi la sb lac sé& bi loai va khong dua vao bd s6 lidu dé
tinh toan théng 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) ctia 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 1éch chuan ciia chwong trinh, s*

D6 léch chuan (s*) cta chuong trinh CEM-LPT-46 duoc Ban t6 chuc tinh
toan dua trén cac két qua bao cdo ctia cac 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

Mdi phong thi nghiém tham gia chuong trinh dugc tinh toan gia tri z-core
cho tirng théng sb phan tich.

K¥ thuat théng ké dugc st dung dé tinh toan gia tri z-score theo tiéu
chuan quéc té 1SO 13528:2015.

Viéc tinh toan z-score theo cong thirc sau:
z-score = (X - X*)/s*
Trong do:
- X : két qua phan tich cua phong thi nghiém tham gia;
- X*: gid tri an dinh cia chwong trinh

- s*: do léch chuan.
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

3.5. Panh gia két qua

Két qua cua cac phong thi nghiém duoc danh gia theo gia tri z-score nhu
sau:

Iz <2 : Két qua dat;

2<|z/<3 :Kétqua nam trong ving canh béo;

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

M&i phong thi nghiém tham gia dugc gan 01 ma sd, tit ca cac két qua bao
c4o va thong tin trong bao cdo nay déu duoc dua ra dudi mi sé tuwong Gng ddi
véi modi phong thi nghiém.

Két qua ciia cac phong thi nghiém duoc tong hop, danh gia théng ké va
dua ra trong Bang 1 dén Béang 5, cac do thi biéu dién z-score dugc dua ra trong
cac hinh tir Hinh 1 dén Hinh 5.
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Bang 1. Két qua danh gia Sulfat (SO4%) trong miu M46-1

Théng s6 thir nghiém: SO,

Gi4 trj 4n dinh cua chuong trinh (x*= 148,8 mg/L)
D6 1éch chun: s* = 5,822 mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 152,0 0,5
Lab - 02 150,4 0,2
Lab - 03 148,0 -0,2
Lab - 04 155,0 1,0
Lab - 06 149,0 0,0
Lab - 07 145,0 -0,7
Lab - 09 148,8 0,0
Lab - 10 137,8 -1,9
Lab - 11 142,8 11
Lab - 15 150,0 0,2
Lab - 16 115,6 5,7
Lab - 17 145,0 -0,7
Lab - 18 154,0 0,9
Lab - 19 146,4 -0,4
Lab - 20 153,7 0,8
Lab - 21 148,0 -0,2
Lab - 22 144,7 -0,7
Lab - 23 152,9 0,7
Lab - 24 156,0 1,2
Lab - 26 159,5 18
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Lab - 27 197,0 8,2

Lab - 30 145,9 -0,5

Lab - 31 150,0 0,2

Lab - 32 119,2 -5.1

Lab - 33 149,0 0.0

Lab - 34 146,3 -0.5
Ghi chu:

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

Chuong trinh thir nghiém thanh thao CEM-LPT-46
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Biang 2. Két qua danh gia Nitrat (NOs” tinh theo N) trong miu M46-1
Théng s6 thir nghiém: N-NOs"

Gia tri an dinh cta chuong trinh (x*= 9,96 mg/L)
Do léch chuan: s* = 0,951 mg/L

M3 s6 PTN Két qua (mg/L) z-score
Lab - 01 9,91 -0,1
Lab - 02 8,79 -1,.2
Lab - 03 10,40 0,5
Lab - 04 12,50 2,7
Lab - 06 9,70 -0,3
Lab - 07 8,03 -2,0
Lab - 09 10,37 0,4
Lab - 10 10,55 0,6
Lab - 11 9,05 -1,0
Lab - 15 10,40 0,5
Lab - 16 9,62 -0,4
Lab - 17 9,15 -0,9
Lab - 18 10,39 0,5
Lab - 19 9,30 -0,7
Lab - 20 10,50 0,6
Lab - 21 10,15 0,2
Lab - 22 9,69 -0,3
Lab - 23 5,33 -4.9
Lab - 24 10,50 0,6
Lab - 26 13,25 3,5
Lab - 27 9,25 -0,7
Lab - 30 11,00 11
Lab - 31 9,54 -0,4
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Lab - 32 11,85 2,0

Lab - 33 10,10 0,1

Lab - 34 9,34 -0,7
Ghi chu:

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

- PTN c6 két qua ngodi khodng chdp nhén: in dam;
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Biang 3. Két qua danh gia Nitrit (NO;" tinh theo N) trong mau M46-1
Théng s6 thir nghiém: N-NO2"

Gi4 tri 4n dinh cta chuong trinh (x*= 2,511 mg/L)
Do léch chuan: s* = 0,140 mg/L

M3 s6 PTN Két qua (mg/L) Z-score
Lab - 01 2,440 -0,5
Lab - 02 2,510 0,0
Lab - 03 2,600 0,6
Lab - 04 2,447 -0,5
Lab - 06 2,400 -0,8
Lab - 07 2,600 0,6
Lab - 09 2,605 0,7
Lab - 10 2,450 -0,4
Lab - 11 2,660 11
Lab - 15 2,610 0,7
Lab - 16 2,450 -0,4
Lab - 17 2,450 -0,4
Lab - 18 2,370 -1,0
Lab - 19 2,600 0,6
Lab - 20 2,618 0,8
Lab - 21 2,698 13
Lab - 22 2,300 15
Lab - 23 2,700 1,4
Lab - 24 2,630 0,8
Lab - 26 2,550 0,3
Lab - 27 2,630 0,8
Lab - 29 2,300 -15
Lab - 30 0,510 -14,3
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Lab - 31 2,500 -0,1
Lab - 32 2,460 -0,4
Lab - 33 2,340 -1,2
Lab - 34 2,570 0,4
Ghi chu:
- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam;
Chuong trinh thir nghiém thanh thao CEM-LPT-46 Trang 10



Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Bang 4. Két qua danh gia thong s Clorua (CI) trong miu M46-1
Théng s6 thir nghiém: CI

Gia trj an dinh cua chuong trinh (x*= 126,0 mg/L)
P léch chuan: s* = 2,74mg/L

Ma s6 PTN Két qua (mg/L) z-score
Lab - 01 123,0 11
Lab - 02 118,1 -2,9
Lab - 03 124,0 -0,7
Lab - 04 126,1 0,1
Lab - 06 127,0 0,4
Lab - 07 127,0 0,4
Lab - 09 1245 -0,5
Lab - 10 127,4 0,5
Lab - 11 156,0 10,9
Lab - 15 125,0 -0,4
Lab - 16 126,2 0,1
Lab - 17 121,0 .18
Lab - 18 128,0 0,7
Lab - 19 131,5 2,0
Lab - 20 1255 -0,2
Lab - 21 126,1 0,0
Lab - 22 124,0 -0,7
Lab - 23 139,0 4,7
Lab - 24 126,0 0,0
Lab - 26 117,5 3.1
Lab - 27 125,0 -0,4
Lab - 30 129,0 11
Lab - 31 125,0 -0,4
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Lab - 32 127.,8 0,7

Lab - 33 126,0 0,0

Lab - 34 127,5 0,6
Ghi chd:

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

- PTN ¢6 két qud ngodi khodng chdp nhdn: in dam;
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Bang 5. Két qua danh gia Amoni (NH4* tinh theo N) trong miu M46-2
Théng s6 thir nghiém: N-NH,*

Gi4 tri an dinh ctia chuong trinh (x*= 1,851 mg/L)
Do 1éch chudn: s* = 0,155 mg/L

M3 s6 PTN Két qua (mg/L) z-score
Lab - 01 2,020 1.1
Lab - 02 1,860 0,1
Lab - 03 2,000 1,0
Lab - 04 1,790 -0,4
Lab - 06 1,700 -1,0
Lab - 07 1,860 0,1
Lab - 09 1,900 0,3
Lab - 10 1,790 -0,4
Lab - 11 1,760 -0,6
Lab - 15 1,840 -0,1
Lab - 16 1,640 -1,4
Lab - 17 2,130 18
Lab - 18 2,000 1,0
Lab - 19 1,900 0,3
Lab - 20 1,800 -0,3
Lab - 21 2,090 15
Lab - 22 1,720 -0,8
Lab - 23 0,370 -9,6
Lab - 24 1,900 0,3
Lab - 26 1,940 0,6
Lab - 27 1,670 -1,2
Lab - 30 1,880 0,2
Lab - 31 0,250 -10,3
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Trung tim Quan tric mdi truong mién Bic, Téng cuc Moi trudng

Lab - 32 1,820 -0,2

Lab - 33 1,960 0,7

Lab - 34 1,970 0,8
Ghi chd:

- PTN c6 két qua ngodi khodang chdp nhén: in dam;
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Ban t6 chtc thir nghiém thanh thao, Trung tdm Quan tric méi trudong mién Bic

4r Sulfat: Biéu do z-score
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Hinh 1. Biéu d6 z-score ciia thong sé Sulfat (SO4%) trong mau M46-1
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Trung tdm Quan trac moi truong mién Bac, Tong cuc Moi truong

4 - Nitrat: Biéu do z-score
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Hinh 2. Biéu d0 z-score ciia thong sé Nitrat trong miu M46-1
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Trung tdm Quan trac moi truong mién Bac, Tong cuc Moi truong

. . R A
Nitrit: Biéu do z-score
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Trung tdm Quan trac moi truong mién Bac, Tong cuc Moi truong

Clorua: Biéu do z-score
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Ma so0 PTN

Hinh 4. Biéu d6 z-score ciia thong sé6 Clorua trong mau M46-1
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. A A
4 r Amoni: Bieu do z-score

Z-score
=

2
3
4

— Iag] o ~ o [ — g = o ] sy -l ~ = (=)} =} =T o o =T o =] — — ~

o | — 1l (=] (o] — — ol o — = = [ag' = — | | (28] (28] = — = (o] —

I ] ] 1 1 1 1 1 1 ] ] 1 1 1 1 1 1 I I 1 1 1 1 1 1 ]

Nal Kal L LD O D DO D el L L sl sl D D 0 L L L sl sl D K] el e e

len] (=] (=] [+ [++3 2+ 4+ w 41 (2] (2] [<+] <] w w w ] ~ ~ <] w w w o w w

— — — — — — — — — — — — — — — — — — — — — — — — — —

Ma s6 PTN

Hinh 5. Biéu d0 z-score ciia thong s6 NH;* trong miu M46-2
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5. Nhén xét va két luan

Nhin chung, két qua néu trong Bang 1 d&én Bang 5 cho thay: ty 1é cac PTN
c6 két qua thir nghiém 5 thong s Sulfat (SO,%), Nitrat (NOs™ tinh theo N), Nitrit
(NO; tinh theo N), Clorua, Amoni trén nén mau nuéc dudi dat dat theo tiéu chi
danh gi4 ctua chuong trinh CEM-LPT-46, cu thé nhu:

- Théng s Sulfat (SO4%): 23/26 PTN c6 két qua dat (chiém ty 18 88,5%);

- Thong sb Nitrat (NOs™ tinh theo N): 23/26 PTN c6 két qua dat (chiém ty
1¢ 88,5%);

- Thong so Nitrit (NO, tinh theo N): 26/27 PTN c6 két qua dat (chiém ty
1¢ 96,3%);

- Thong s6 Clorua (CI): 22/26 PTN c6 két qua dat (chiém ty 1¢ 84,6%);
- Thong s6 Amoni: 24/26 PTN c6 két qua dat (chiém ty 1& 92,3%);

Tuy nhién, van con mot s6 PTN c6 két qua khong dat d6i voi mot sd
thong s6 nhu Lab — 23; Lab — 11, Lab — 30... Nguyén nhan din dén sai s6 trong
phan tich & mdi PTN c¢6 thé do: yéu t6 con nguoi, thiét bi; phuong phap ap
dung; vat tu, hoa chat; diéu kién méi truong... Trong khudn khé pham vi cta
chuong trinh ndy dua trén cac thong tin két qua phan tich ma cac PTN tham gia
cung cip, Ban thir nghiém lién phong dua ra mot sb ¥ kién ¢ thé gay sai sé nhu:
Cac PTN c6 két qua sai s6 am (két qua nho hon gia tri thuc trong mau) nhu Lab-
23; Lab - 31 (thong s6 Amoni), Lab — 30 (thong sb Nitrit), Lab - 23 (thong s6
Nitrat) ... can xem xét lai cac yéu to nhu méi truong, nudc cit PTN hay do
chinh xéc cua cac binh dinh mitrc, céc pipet ...; kiém tra duong nén, tin hiéu cua
thiét bi; qua trinh xt 1y mau khong triét dé.... Pé nghi cac PTN di dugc thong
ké trong béo c&o co két qua sai khac can phai danh gia lai cac diéu kién, nhan t6
lién quan dén phép phén tich dé tim nguyén nhan va dua ra cac bién phap phong
ngua.

6. Tai liéu tham khio
[1] Guide to Proficiency Testing Australia, 2008.

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

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

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

STT Tr;%”g Phuong phap phén tich Ma PTN
SMEWW 4500-S0,2-E:2012 Lab: 01, 20, 21, 22. 27, 31
TCVN 6200:1996 Lab: 02, 09, 10, 18, 19, 23, 30
SMEWW 4500-S0.2-E:2017 | 20+ 03, 07, 11,15, 16, 26, 32,
L | sulfat 33
S042)
(SO+%) | SMEWW 4110B:2017 Lab: 06
SMEWW 4500-S0.2-E:2000 Lab: 17
Hach Method 8051 Lab:; 04
US EPA Method 375.4 Lab: 24, 34
Lab: 01, 02, 07, 10, 15, 16, 17,
TCVN 6180:1996 18, 19, 20, 21, 22, 23. 24 26,
27,31, 32, 33, 34
SMEWW 4110B:2017 Lab: 06
Nitrat
, | (NOs | SMEWW 4500-NOs-E:2017 Lab: 03, 11
tinh
theo N) | US EPA Method 352.1 Lab: 30
TCVN 7323-1:2004 Lab: 09
Hach Method 8171 Lab:; 04
_ Lab: 02, 07, 09, 15, 20, 23, 24,
TCVN 6178:1996 2751 32
Nitrie | SMEWW 4500-NOz-B:2012 Lab: 01, 17, 18, 19, 21, 22
3 (NOy
Tinh | SMEWW 4500-NO-B:2017 Lab: 03, 11, 16, 26, 33. 34
theo N) Hach Method 8507 Lab: 04, 29
SMEWW 4110B:2017 Lab: 06
TCVN 6187:1996 Lab: 10, 30
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TCVN 6494-1:2011

SMEWW 4500-CI-B:2012

Lab: 01, 17,19, 21

4 | Clorua | SMEWW 4500-CI-B:2017 Lab: 03, 11, 26, 34
(CI)
SMEWW 4110B:2017 Lab: 06
Lab: 02, 04, 07, 09, 10, 15, 16,
TCVN 6194:1996 18, 20, 22, 23, 24, 27, 30, 31,
32,33
_ Lab: 07, 11, 15, 16, 20, 24, 26,
TCVN 6179-1:1996 27. 30, 31, 34
US EPA Method 350.2 Lab: 01, 04, 06, 10, 17, 19, 32
Amoni | S\MEWW 4500-NHs -F:2012 Lab: 18
g | (NH*
tinh 1 sMEWW 4500-NHs -C:2017 Lab: 03
theo N)
SMEWW 4500-NHs -B&F:2012 | Lab: 21, 22
SMEWW 4500-NHs -B&F:2017 | Lab: 33
TCVN 5988:1995 Lab: 02, 09, 23
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Phu luc 2. Két qua danh gia dong nhat, d9 bén

Homogeneity check
(1ISO 13528 Annex B)

Thong s6: SO
(Mau M46-1)

between-
sample average test
Samplet | value#l, Xt1 value#2, X2 b J portion
(B.4), Xt,.
ranges
(B.5), Wi
1 150,5 153,8 152,2 3,320
2 146,1 153,8 150,0 7,730
3 153,8 151,6 152,7 2,210
4 151,6 150,5 151,1 1,110
5 150,5 150,5 150,5 0,000
6 154,9 153,8 154,4 1,100
7 152,7 151,6 152,2 1,100
8 153,8 153,8 153,8 0,000
9 154,9 146,1 150,5 8,830
10 152,7 146,1 1494 6,620
number of samples g 10,00
general average (B.6) X 151,7
STD of sample averages (B.7), Sx 1,66
within-samples STD (B.8), sw 3,17
between-samples STD (B.9), ss 0,00
Expected standard deviation for proficiency A
o 15,2
assessment
Homogeneity ok
Homogeneity check
156
155 4 *
154 awe (T
= 153 -~ -~
% 152 H e u
E 151 = + 15t result
% 150 : b = 2nd result
& 149
148
147
146 < o
145 T T T T
0 5 10 15 20 25
Sample
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© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitat Stuttgart, www.agsbw.de ‘

Homogeneity check
(1ISO 13528 Annex B)

Thong so: Nitrat
(Mau M46-1)

between-
sample average | test-portion
Sample t value#l, Xt1 value#2, Xt2 (B.4), xt. ranges
(B.5), wy
1 10,45 10,13 10,29 0,32
2 10,40 10,48 10,44 0,07
3 10,00 10,48 10,24 0,48
4 10,05 10,08 10,06 0,03
5 10,00 10,08 10,04 0,08
6 10,08 10,00 10,04 0,08
7 10,00 10,08 10,04 0,08
8 9,83 10,48 10,15 0,65
9 9,95 10,08 10,01 0,13
10 10,08 10,48 10,28 0,40
number of samples g 10,00
general average (B.6) X 10.16
STD of sample averages (B.7), sx 0,14
within-samples STD (B.8), sw 0,22
between-samples STD (B.9), ss 0,00
Expected standard deviation for proficiency & 1,02
assessment
Homogeneity ok
Homogeneity check
1060
1050 . = = =
10.40 ¢
§ 1030
% 1020 +1st result
% 1010 u ! - e = 2nd result
é 1000 —o—+ R+
9.90 .
9.80 *
9.70 T T
0 5 10 15 20 25
Sample
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© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitat Stuttgart, www.agsbw.de

Homogeneity check Théng sb: Nitrit
(1SO 13528 Annex B) (Mau M46-1)
between-
sample average test-
Sample t value#l, Xt1 value#2, Xt2 portion
(B.4), Xt,.
ranges
(B.5), Wt
1 2,525 2,575 2,55 0,05
2 2,575 2,575 2,58 0,00
3 2,550 2,575 2,56 0,03
4 2,550 2,575 2,56 0,03
5 2,550 2,550 2,55 0,00
6 2,550 2,550 2,55 0,00
7 2,550 2,550 2,55 0,00
8 2,575 2,525 2,55 0,05
9 2,575 2,525 2,55 0,05
10 2,575 2,575 2,58 0,00
number of samples g 10,00
general average (B.6) X 2,558
STD of sample averages (B.7), Sx 0,011
within-samples STD (B.8), sw 0,021
between-samples STD (B.9), ss 0,000
Expected standard deviation for proficiency S 0,256
assessment
Homogeneity ok
Homogeneity check
2.580
2.570
? 2560
%‘ 2550 +——+ o B BN = 2nd result
é 2540
2.530
2520 i T I T T T
5 10 15 20 25
Sample

© 2011, Dr. Michael Koch, AQS Baden-Wirttemberg, Universitat Stuttgart, www.agsbw.de
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Homogeneity check Théng s6: Clorua
(1SO 13528 Annex B) (Méu M46-1)
between-
test-
Sample t value#l, Xt1 value#2, Xt2 sample average portion
(B.4), xt. ranges
(B.5), wy
1 123,5 125,0 1242 1,47
2 125,0 126,4 125,7 1,47
3 125,0 126,4 125,7 1,47
4 126,4 125,0 125,7 1,47
5 125,0 125,0 125,0 0,00
6 125,0 123,5 124,2 1,47
7 122,0 122,0 122,0 0,00
8 123,5 123,5 123,5 0,00
9 123,5 125,0 1242 1,47
10 125,0 125,0 125,0 0,00
number of samples g 10,00
general average (B.6) X 1245
STD of sample averages (B.7), S 1,16
within-samples STD (B.8), sw 0,81
between-samples STD (B.9), ss 1,01
Expected standard deviation for proficiency A
assessment o 125

Homogeneity

ok

127.0

Homogeneity check

126.5

126.0
1255

1245

1250 +— m=w+mw ¥

+1st result

1240

= 2nd result

Analytical result

1235

*
*

1230
1225

1220

1215

5 10 15

Sample

20 25
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Homogeneity check Thong s6: N-NHg4*
(1SO 13528 Annex B) (Miu M46-2)
between-
test-
Sample t value#l, Xt1 value#2, Xt2 sample average portion
(B,4), Xt,
ranges
(B,5), wy
1 1,700 1,750 1,725 0,050
2 1,750 1,750 1,750 0,000
3 1,800 1,850 1,825 0,050
4 1,800 1,850 1,825 0,050
5 1,800 1,800 1,800 0,000
6 1,850 1,750 1,800 0,100
7 1,850 1,800 1,825 0,050
8 1,750 1,900 1,825 0,150
9 1,750 1,850 1,800 0,100
10 1,750 1,950 1,850 0,200
number of samples g 10,00
general average (B,6) )?_’_ 1,803
STD of sample averages (B,7), sx 0,038
within-samples STD (B,8), sw 0,068
between-samples STD (B,9), ss 0,000
Expected standard deviation for proficiency & 0,180
assessment

Homogeneity ok

Homogeneity check

2.000

1.950 -

1.900 .

1850 +— 88—+ —=

1.800 +—&—+ 8 —8

+ 15t result

= 2nd result

Analytical result

1T D

1.700 *

1.650

Sample

© 2011, Dr, Michael Koch, AQS Baden-Wirttemberg, Universitat Stuttgart, www,agsbw,de
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Két qua danh gia do bén
Théng sb SO+~ N-NO3 N-NO2 CI N-NH4*
Miu (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1 146,3 10,05 2,500 123,5 1,800
2 155,4 10,28 2,525 123,5 1,800
3 147,3 10,35 2,500 123,5 1,750
4 152,4 9,68 2,600 125,0 1,800
5 153,4 10,05 2,525 123,5 1,800
6 150,3 9,55 2,500 123,5 1,790
7 149,3 9,85 2,550 125,0 1,750
148,3 9,85 2,525 125,0 1,750
9 150,3 9,60 2,575 125,0 1,700
10 146,3 10,05 2,525 125,0 1,700
Trung binh (Y) 149,9 9,93 2,533 1242 1,764
Trung binh (X) 151,7 10,16 2,558 124,5 1,803
0,3*Spr 4,56 0,31 0,077 3,75 0,05
| X-Y | 1,77 0,23 0,025 0,27 0,04
Két lun MAubén | Miubén | Miubén | MAubén | Miu bén
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Phu luc 3. Két qua xir 1y thong ké tinh toan gia tri x*, s*

Algorithm i - _ _ _ _ ) . ) . . 10th
A Xi _ Istiter. | 2nd iter. | 3rditer. | 4thiter. | 5thiter. | 6thiter. | 7thiter. | 8thiter | 9th iter. .
(Sulfat) med(xi)| iter.

X*-0 140,2 140,1 140,1 140,1 140,0 140,0 140,0 140,0 140,0 140,0
X*+ 5 157,6 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5
Lab-01 | 152,0 3,10 152,0 152,0 152,0 152,0 152,0 152,0 152,0 152,0 152,0 152,0
Lab-02 | 150,4 1,50 150,4 150,4 150,4 150,4 150,4 150,4 150,4 150,4 150,4 150,4
Lab-03 | 148,0 0,90 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0
Lab-04 | 155,0 6,10 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0 155,0
Lab-06 | 149,0 0,10 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0
Lab-07 | 1450 3,90 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0
Lab-09 | 1488 0,10 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8
Lab-10 | 137,8 11,10 140,2 140,1 140,1 140,1 140,0 140,0 140,0 140,0 140,0 140,0
Lab-11 | 142,8 6,08 142.8 142.,8 142.8 142.8 142.8 142.8 142.,8 142.8 142.,8 142.8
Lab-15 | 150,0 1,10 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0
Lab-16 | 1156 | 33,30 140,2 140,1 140,1 140,1 140,0 140,0 140,0 140,0 140,0 140,0
Lab-17 | 1450 3,90 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0 145,0
Lab-18 | 154,0 5,10 154,0 154,0 154,0 154,0 154,0 154,0 154,0 154,0 154,0 154,0
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Algorithm i - _ _ _ _ . _ . . . 10th
A Xi _ Istiter. | 2nd iter. | 3rd iter. | 4thiter. | 5thiter. | 6thiter. | 7thiter. | 8thiter | 9th iter. .

(Sulfat) med(xi) iter.

Lab-19 | 146,4 2,50 146,4 146,4 146,4 146,4 146,4 146,4 146,4 146,4 146,4 146,4
Lab-20 | 153,7 4,80 153,7 153,7 153,7 153,7 153,7 153,7 153,7 153,7 153,7 153,7
Lab-21 | 148,0 0,90 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0 148,0
Lab-22 | 1447 4,20 144.7 144.7 144.7 144.7 144,7 144.7 1447 1447 1447 1447
Lab-23 | 1529 4,00 152,9 152,9 152,9 152,9 152,9 152,9 152,9 152,9 152,9 152,9
Lab-24 | 156,0 7,10 156,0 156,0 156,0 156,0 156,0 156,0 156,0 156,0 156,0 156,0
Lab-26 | 159,5 10,60 157,6 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5
Lab-27 | 197,0 | 48,10 157,6 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5 157,5
Lab-30 | 1459 3,00 1459 145,9 145,9 145,9 145,9 145,9 145,9 145,9 145,9 145,9
Lab-31 | 150,0 1,10 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0 150,0
Lab-32 | 1192 | 29,70 140,2 140,1 140,1 140,1 140,0 140,0 140,0 140,0 140,0 140,0
Lab-33 | 149,0 0,10 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0 149,0
Lab-34 | 146,3 2,62 146,3 146,3 146,3 146,3 146,3 146,3 146,3 146,3 146,3 146,3
New x* | 148,9 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8 148,8

MAD 3,90
New s* | 5,784 5,790 5,802 5,810 5,815 5,818 5,820 5,821 5,821 5,822 5,822
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Algorithm

A i |Xi - 1st iter 2nd 3rd 4th 5th 6th 7th gth 9th 10th 11th
(Nitrat) ' med(xi)| ' iter. iter. iter. iter. iter. iter. iter iter. iter. iter.
X*-0 8,85 8,68 8,61 8,58 8,56 8,55 8,54 8,54 8,53 8,53 8,53
X*+ 6 11,16 11,24 11,30 11,33 11,35 11,37 11,37 11,38 11,38 11,38 11,38

Lab-01 | 9,91 0,09 9,91 9,91 9,91 9,91 9,91 9,91 9,91 9,91 9,91 9,91 9,91

Lab-02 | 8,79 1,22 8,85 8,79 8,79 8,79 8,79 8,79 8,79 8,79 8,79 8,79 8,79

Lab-03 | 10,40 | 0,40 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40

Lab-04 | 12,50 | 2,50 11,16 | 11,24 | 11,30 | 11,33 | 1135 | 11,37 | 11,37 | 1138 | 11,38 | 11,38 | 11,38

Lab-06 | 9,70 0,31 9,70 9,70 9,70 9,70 9,70 9,70 9,70 9,70 9,70 9,70 9,70

Lab-07 | 8,03 1,98 8,85 8,68 8,61 8,58 8,56 8,55 8,594 8,54 8,53 8,53 8,93

Lab-09 | 10,37 | 0,37 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37 | 10,37

Lab-10 | 10,55 | 0,55 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55 | 10,55

Lab-11 | 9,05 0,95 9,05 9,05 9,05 9,05 9,05 9,05 9,05 9,05 9,05 9,05 9,05

Lab-15 | 10,40 | 0,40 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40 | 10,40

Lab-16 | 9,62 0,39 9,62 9,62 9,62 9,62 9,62 9,62 9,62 9,62 9,62 9,62 9,62

Lab-17 | 9,15 0,85 9,15 9,15 9,15 9,15 9,15 9,15 9,15 9,15 9,15 9,15 9,15

Lab-18 | 10,39 | 0,39 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39 | 10,39

Lab-19 | 9,30 0,70 9,30 9,30 9,30 9,30 9,30 9,30 9,30 9,30 9,30 9,30 9,30
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Algorithm
A Xi
(Nitrat)

|Xi - 1st iter 2nd 3rd 4th 5th 6th 7th gth 9th 10th 11th
med(xi)| ' iter. iter. iter. iter. iter. iter. iter iter. iter. iter.

Lab-20 | 10,50 | 0,50 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50

Lab-21 | 10,15 | 0,15 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15 | 10,15

Lab-22 | 9,69 0,31 9,69 9,69 9,69 9,69 9,69 9,69 9,69 9,69 9,69 9,69 9,69

Lab-23 | 5,33 4,68 8,85 8,68 8,61 8,58 8,56 8,55 8,54 8,54 8,53 8,53 8,53

Lab-24 | 10,50 | 0,50 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50 | 10,50

Lab-26 | 13,25 | 3,25 11,16 | 11,24 | 11,30 | 11,33 | 1135 | 11,37 | 11,37 | 1138 | 11,38 | 11,38 | 11,38

Lab-27 | 9,25 0,75 9,25 9,25 9,25 9,25 9,25 9,25 9,25 9,25 9,25 9,25 9,25

Lab-30 | 11,00 | 1,00 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00 | 11,00

Lab-31 | 9,54 0,47 9,94 9,94 9,94 9,54 9,94 9,94 9,54 9,54 9,54 9,94 9,94

Lab-32 | 11,85 | 1,85 11,16 | 11,24 | 11,30 | 11,33 | 11,35 | 11,37 | 11,37 | 11,38 | 11,38 | 11,38 | 11,38

Lab-33 | 10,10 | 0,10 10,10 | 10,20 | 10,10 | 10,20 | 10,10 | 10,10 | 10,20 | 10,10 | 10,10 | 10,20 | 10,10

Lab-34 | 9,34 0,66 9,34 9,34 9,34 9,34 9,34 9,34 9,34 9,34 9,34 9,34 9,34

New x* | 10,01 9,96 9,95 9,95 9,96 9,96 9,96 9,96 9,96 9,96 9,96 9,96
MAD 0,52
New s* | 0,771 0,851 | 0,895 | 0,919 | 0,932 | 0,940 | 0,945 | 0,948 | 0,949 | 0,950 | 0,951 0,951
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI%KIriittrr;g] A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
X* -0 2,299 2,300 2,300 2,300 2,300 2,300
X*+ 6 2,721 2,721 2,721 2,721 2,721 2,721

Lab - 01 2,440 0,070 2,440 2,440 2,440 2,440 2,440 2,440
Lab - 02 2,510 0,000 2,510 2,510 2,510 2,510 2,510 2,510
Lab - 03 2,600 0,090 2,600 2,600 2,600 2,600 2,600 2,600
Lab - 04 2,447 0,063 2,447 2,447 2,447 2,447 2,447 2,447
Lab - 06 2,400 0,110 2,400 2,400 2,400 2,400 2,400 2,400
Lab - 07 2,600 0,090 2,600 2,600 2,600 2,600 2,600 2,600
Lab - 09 2,605 0,095 2,605 2,605 2,605 2,605 2,605 2,605
Lab - 10 2,450 0,060 2,450 2,450 2,450 2,450 2,450 2,450
Lab - 11 2,660 0,150 2,660 2,660 2,660 2,660 2,660 2,660
Lab - 15 2,610 0,100 2,610 2,610 2,610 2,610 2,610 2,610
Lab - 16 2,450 0,060 2,450 2,450 2,450 2,450 2,450 2,450
Lab - 17 2,450 0,060 2,450 2,450 2,450 2,450 2,450 2,450
Lab - 18 2,370 0,140 2,370 2,370 2,370 2,370 2,370 2,370
Lab - 19 2,600 0,090 2,600 2,600 2,600 2,600 2,600 2,600
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

AI%KIriittrr;g] A Xi IXi - med(xi)| 1st iter. 2nd iter. 3rd iter. 4th iter. 5th iter. 6th iter.
Lab - 20 2,618 0,108 2,618 2,618 2,618 2,618 2,618 2,618
Lab - 21 2,698 0,188 2,698 2,698 2,698 2,698 2,698 2,698
Lab - 22 2,300 0,210 2,300 2,300 2,300 2,300 2,300 2,300
Lab - 23 2,700 0,190 2,700 2,700 2,700 2,700 2,700 2,700
Lab - 24 2,630 0,120 2,630 2,630 2,630 2,630 2,630 2,630
Lab - 26 2,550 0,040 2,550 2,550 2,550 2,550 2,550 2,550
Lab - 27 2,630 0,120 2,630 2,630 2,630 2,630 2,630 2,630
Lab - 29 2,300 0,210 2,300 2,300 2,300 2,300 2,300 2,300
Lab - 30 0,510 2,000 2,299 2,300 2,300 2,300 2,300 2,300
Lab - 31 2,500 0,010 2,500 2,500 2,500 2,500 2,500 2,500
Lab - 32 2,460 0,050 2,460 2,460 2,460 2,460 2,460 2,460
Lab - 33 2,340 0,170 2,340 2,340 2,340 2,340 2,340 2,340
Lab - 34 2,570 0,060 2,570 2,570 2,570 2,570 2,570 2,570
New x* 2,510 2,511 2,511 2,511 2,511 2,511 2,511

MAD 0,095
New s* 0,14089 0,14042 0,14032 0,14028 0,14026 0,14025 0,14025
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm IXi - ' ' . _ _ : : , : 10th
A Xi _ Istiter. | 2nd iter. | 3rditer. | 4thiter. | 5thiter. | 6thiter. | 7thiter. | 8thiter | 9thiter. .
(Clorua) med(xi)| iter.

X*-0 122,7 122,4 122,2 1221 122,0 122,0 122,0 1219 1219 1219
X*+ 5 129,4 129,6 129,8 129,9 130,0 130,0 130,1 130,1 130,1 130,1
Lab-01 | 123,0 3,05 123,0 123,0 123,0 123,0 123,0 123,0 123,0 123,0 123,0 123,0
Lab-02 | 1181 7,95 122,7 122,4 122,2 122,1 122,0 122,0 122,0 1219 1219 1219
Lab-03 | 124,0 2,05 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0
Lab-04 | 126,1 0,09 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1
Lab-06 | 127,0 0,95 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0
Lab-07 | 127,0 0,95 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0 127,0
Lab-09 | 1245 1,55 124,5 124,5 124,5 1245 1245 1245 124,5 124,5 124,5 124,5
Lab-10 | 127,4 1,30 127,4 127,4 127,4 127,4 127,4 127,4 127,4 127,4 127,4 127,4
Lab-11 | 156,0 | 29,93 129,4 129,6 129,8 129,9 130,0 130,0 130,1 130,1 130,1 130,1
Lab-15 | 125,0 1,05 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0
Lab-16 | 126,2 0,15 126,2 126,2 126,2 126,2 126,2 126,2 126,2 126,2 126,2 126,2
Lab-17 | 121,0 5,05 122,7 122,4 122,2 1221 122,0 122,0 122,0 121,9 121,9 121,9
Lab-18 | 128,0 1,95 128,0 128,0 128,0 128,0 128,0 128,0 128,0 128,0 128,0 128,0
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm IXi - ' ' . _ _ : : , : 10th
A Xi _ Istiter. | 2nd iter. | 3rditer. | 4thiter. | 5thiter. | 6thiter. | 7thiter. | 8thiter | 9thiter. .

(Clorua) med(xi)| iter.

Lab-19 | 1315 5,45 129,4 129,6 129,8 129,9 130,0 130,0 130,1 130,1 130,1 130,1
Lab-20 | 1255 0,55 125,5 125,5 125,5 125,5 125,5 125,5 125,5 125,5 125,5 125,5
Lab-21 | 126,1 0,05 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1 126,1
Lab-22 | 124,0 2,05 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0 124,0
Lab-23 | 139,0 | 12,95 129,4 129,6 129,8 129,9 130,0 130,0 130,1 130,1 130,1 130,1
Lab-24 | 126,0 0,05 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0
Lab-26 | 1175 8,55 122,7 122,4 122,2 122,1 122,0 122,0 122,0 1219 1219 1219
Lab-27 | 125,0 1,05 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0
Lab-30 | 129,0 2,95 129,0 129,0 129,0 129,0 129,0 129,0 129,0 129,0 129,0 129,0
Lab-31 | 1250 1,05 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0 125,0
Lab-32 | 127,8 1,75 127,8 127,8 127,8 127,8 127,8 127,8 127,8 127,8 127,8 127,8
Lab-33 | 126,0 0,05 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0
Lab-34 | 1275 1,50 127,5 127,5 127,5 127,5 127,5 127,5 127,5 127,5 127,5 127,5
New x* | 126,1 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0 126,0

MAD 1,52
New s* | 2,26 2,42 2,53 2,60 2,65 2,68 2,70 2,72 2,73 2,74 2,74
Chuong trinh thir nghiém thanh thao CEM-LPT-46 Trang 36




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

Algorithm i - _ _ _ _ _ _ _ : :
A Xi _ Istiter. | 2nditer. | 3rditer. | 4thiter. | 5thiter. | 6thiter. | 7thiter. 8thiter | 9thiter.

(Amoni) med(xi)

X*-0 1,638 1,624 1,620 1,619 1,618 1,618 1,618 1,618 1,618

X*+ 5 2,082 2,081 2,082 2,083 2,083 2,084 2,084 2,084 2,084
Lab-01 | 2,020 0,160 2,020 2,020 2,020 2,020 2,020 2,020 2,020 2,020 2,020
Lab-02 | 1,860 0,000 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860
Lab-03 | 2,000 0,140 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Lab-04 | 1,790 0,070 1,790 1,790 1,790 1,790 1,790 1,790 1,790 1,790 1,790
Lab-06 | 1,700 0,160 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700 1,700
Lab-07 | 1,860 0,000 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860 1,860
Lab-09 | 1,900 0,040 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900
Lab-10 | 1,790 0,070 1,790 1,790 1,790 1,790 1,790 1,790 1,790 1,790 1,790
Lab-11 | 1,760 0,100 1,760 1,760 1,760 1,760 1,760 1,760 1,760 1,760 1,760
Lab-15 | 1,840 0,020 1,840 1,840 1,840 1,840 1,840 1,840 1,840 1,840 1,840
Lab-16 | 1,640 0,220 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640 1,640
Lab-17 | 2,130 0,270 2,082 2,081 2,082 2,083 2,083 2,084 2,084 2,084 2,084
Lab-18 | 2,000 0,140 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000
Lab-19 | 1,900 0,040 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900
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Trung tdm Quan trac moi trudng mién Bac, Tong cuc Moi truong

Algorithm i - _ _ _ _ _ _ _ _ _
(Anﬁ)ni) Xi med(x)| 1stiter. | 2nditer. | 3rditer. | 4thiter. | 5thiter. | 6thiter. | 7thiter. | 8thiter | 9thiter.
Lab-20 | 1,800 0,060 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800 1,800
Lab-21 | 2,090 0,230 2,082 2,081 2,082 2,083 2,083 2,084 2,084 2,084 2,084
Lab-22 | 1,720 0,140 1,720 1,720 1,720 1,720 1,720 1,720 1,720 1,720 1,720
Lab-23 | 0,370 1,490 1,638 1,624 1,620 1,619 1,618 1,618 1,618 1,618 1,618
Lab-24 | 1,900 0,040 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900 1,900
Lab-26 | 1,940 0,080 1,940 1,940 1,940 1,940 1,940 1,940 1,940 1,940 1,940
Lab-27 | 1,670 0,190 1,670 1,670 1,670 1,670 1,670 1,670 1,670 1,670 1,670
Lab-30 | 1,880 0,020 1,880 1,880 1,880 1,880 1,880 1,880 1,880 1,880 1,880
Lab-31 | 0,250 1,610 1,638 1,624 1,620 1,619 1,618 1,618 1,618 1,618 1,618
Lab-32 | 1,820 0,040 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820 1,820
Lab-33 | 1,960 0,100 1,960 1,960 1,960 1,960 1,960 1,960 1,960 1,960 1,960
Lab-34 | 1,970 0,110 1,970 1,970 1,970 1,970 1,970 1,970 1,970 1,970 1,970
New x* | 1,860 1,852 1,851 1,851 1,851 1,851 1,851 1,851 1,851 1,851

MAD 0,10
New s* | 0,14830 0,15214 | 0,15384 | 0,15462 | 0,15498 | 0,15515 | 0,15522 | 0,15526 | 0,15528 | 0,15528
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