H11% 59 W B 2 4 T iR o Vol. 11 No. 9
2020 4FE 5 H Journal of Food Safety and Quality May , 2020

R, FIraE
(B BRI FEh oty P94 710054)

W OE: BR P s ek EEE RO s RNE R S AR E . A% %I GB/T
5750.10-2006 € A= T PR K bR AR B0 5 2 FE ) B da br ) AT K iR iRER . "R . —H LR,
AR . SRR ORI E o I AN T B, A AT AN S I A SR YR A% A i A TR
BEVERE, THEG U EANEA 8 BE RN L X5 JANB o B, WX A R R 5. R 7E 95%0Y
BEEXEAN, FEah s FEER-WIRREE . @R, =8OR . WARRRER AR 1 & BRI
(2.00£0.075), (2.04£0.062). (0.99+0.054), (12.6£0.35). (9.41£0.24) mg/L (k=2). £5if S0l & AT E 1Y
FE R B IE LR BB 7 A AAS B 2 B RN P BRI TS | A B BE o S v 2% B e o s YR e T A v it ek
bR o T LR R 8

KA BTk HERTY, ATE R

Uncertainty evaluation for the simultaneous determination of 5 kinds of
disinfection by-products in drinking water by ion chromatography
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ABSTRACT: Objective To evaluate the uncertainty for the simultaneous determination of 5 disinfection
by-products content in drinking water by ion chromatography. Methods According to GB/T 5750. 10-2006
Standard test methods for drinking water disinfection by-products indicators, the content of bromate, dichloroacetic
acid, trichloroacetic acid, chlorite, chlorate in drinking water was measured. Applying the evaluation theory of
measurement uncertainty, the source of measurement uncertainty was analyzed, the uncertainty of each component
was evaluated, the composite standard uncertainty and the absolute extended uncertainty was calculated, and the
components those had important influence on the test results were defined. Results Within the 95% confidence
interval, the content of the 5 disinfection byproducts bromate, dichloroacetic acid, trichloroacetic acid, chlorite, and
chlorate in the sample was (2.00+0.075), (2.04+0.062), (0.99+0.054), (12.6+0.35), (9.41+0.24) mg/L (k = 2).
Conclusion The main factors affecting the uncertainty of measurement are the uncertainty generated by curve
fitting and the uncertainty introduced by standard solution. The accuracy of standard solution preparation and the
precision of standard curve determination should be improved in the experiment.
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1 51 &

JH BRI~ ¥ (disinfection by-products, DBPs)/Z 48k
KT A B R R Y R S K R L R A Y — R A
Ao BRG, R R = Pk A AR (4 5% i
FLLS 32 TR FRFE S A R K AR SR FH B 4801 2,
MR FAAK K IR A7 A — 2 S AT ORI, B Y5 41
VE R 23 B 7 B PR B R (BrO; ™) o TRIRER E 0k 1] Frjs
SERFRAUAE N 2B JOBAEEUEY), HA —E R DNA Flj
s AL R ED A 7E B 0 A S B AR AT R
R MM KA 2 R B i 2 R 13%, Hh =2
FR(DCAA). =S ZIR(TCAA)F &y, Ho KU A5,
TAAARETE R A I TE R AR ER (C10,)
SR ER(ClO5), XA BRI EEH 52 0, R ™
At AR, (2T 4 A A AR AR P I T R IR R I 4T 2
SR MAYEZR I, i hRER S g R 250, R b
GB5749-2006 { A 1E /K A bRife ) B E e sh . —
HOWR . AL, WHRE: . AR BRERAR, Kk
9 0.01, 0.05, 0.1, 0.7, 0.7 mg/L, Etk, XM KF 5
FTHEE R = A SR ) HER R R i A E o E T

AN E B S 2 R R S8, HTRIES
UG e 000 8 P (L ) 0, R A0 G S b S el & 1) PT A
FEWT, AR 45 R A S8 B R T LR B AN e B, LA
PR RS S b A A5 R . VR I B S5 R PN G 5,
IR AT 22 EE A3 M B S 45 2R A B A B AL A — B0
Wt o AN AE BE /N, 2 B IR K- g, 0 % SR o
PR T X 2 SRR B TR, R R 2
WA FEI W R oy, X — 51w SR, PLie
WA E RS, ELE T . kA BdEL
Xof ek 5k SR AL 0 T Sy v AR T A L

B ) 25 U 2T 8 0 33 ke 0 5 A 3 AR K v — R
s LRI 22 R P R B 2 B T T ST, R R
FRMAAEARIR, SRAFR w1 )y A, DA R
W 25, et EAS 2 bR A 2 B I Dl
AR o A HF5E 45 A 52 bk W &5 148, RS GB/T

5750.10-2006 { A= {E U AKPRHER 30 5 vk TR P Es )

(SR BRI 53k, 27 B 5% I o W B G A 2 i s R A
1) E B AR FTE JIF 1059.1-2012 (I BRH & T
5K ) BT AP e g gk e e kb s
PSR R P AN B R R T 2, WA
FEFEORUR, Wik g R M AR W (AR I
PRl B e . AR RO . ARl R SIECH]) . AR
TAEM LA ST Hr A Ak, X AT R B 1 &
TN E TP, T S U X AR N B o B
JEAHGERE, WA LS A B AR, AR
P o R f s D Sl 4 A1 T SE i Rl 2%

2 MH5EREE

2.1 UESEHF

ICS-5000+ 15 - €4 315 {% (3¢ & & Bk KA /R 2 ) );
QUINTIX224-11CN 4 #F KX °F (3 B Sartorius 23 ) );
Advantage A10 Milli-Q By 4l /K HL(ZE[E Millipore 2AF]).
A ENET A, A2 100 mL A, R1F1RZ+0.10 mL;
A% 25 mL AR, ALFIRZEE0.03 mL; A 9L 10 mL & h
M, AFRZEE0.02 mL; 100~1000 pL AR AL s, AHXT
P RAHE B u M 0.01, 1000~5000 pL (AT AR W2, i
X AN E ey A 0.005,

TRERELFRUEF T (1000 mg/L, GBW(E)08676-1706,
EHERMEIFSE B ); ERREAREA (1000 mg/L) . W5
EEFRUERR (1000 mg/L) . A L R(LEE R 99%)(A 7 BURH
HARAT);, ZHCBREE: 99%, HA TCIAH); 2k
TR I —FK

IKFESRIR: S0 % B FCBLAE W IRTK .

22 LWHE
22,1 AR R AL

T HEA A SR R BE - A T 43 22— 43 KK 4331
HEFIFRE A 2R 0.1220 g FI =S LR 0.1162 g KR T4k
KHIFELE 100.0 mL, &R E _E MM =& mr
HWeRE A 1210.538 . 1154.844 mg/L.

TR A b i o )R A S - T & #2 D 100~1000,
1000~5000 pL FIJHES IR #5 3 AIKG B R 0.50 mL W
1000 mg/L FIIREREARMEG R, 3.00 mL ¥4 1000 mg/L
FA) 3 SRR ERARMEAI, 2.00 mL ¥ ¥ 9 1000 mg/L Y ERER
FRUEFE W, 0.50 mL ¥ ¥ 1210.538 mg/L 1Y 5 Z Bbn
B4, 0.30 mL WK JE H 1154.844 mg/L () =5 L ERAR A%
FWT 10 mL FEHH, A—SokEss, Bl siR Bk ik
50 mg/L, WARBRERHKE 300 mg/L, SAEREKE N
200 mg/L, S LBERWKIE N 60.527 mg/L, =S LERWKIE N
34.645 mg/L (IR G hrifiE R

R AR Z R Bel: (S 1000~5000 uL AT
THRE A RS 2 R 2.50 mL iR AR EIE T 25 mL
i, H—20KE%s, Bl S6 drk TARWR (i F 5t
49 100~1000, 1000~5000 L 7] JEAL 2R A 26 H 0.50
1.00, 2.00, 4.00. 5.00 mL f¥ S6 Frd LAEM T 10 mL Z&
W, FH—KEFS o Bhl S AR R BEAR YR A 1,50, 3.00,
6.00, 12.0. 15.0. 30.0 mg/L; {RMRELMEEEIMKIKCA: 025, 0.50,,
1.00, 2.00, 2.50, 5.00 mg/L; —4AZIRUEEERIK A 0303,
0.605, 1.211, 2.421 3.026. 6.053 mg/L; SRR N:
1.00, 2.00, 4.00, 8.00, 10.0, 20.0 mg/L; =5 LERUEEIKIK
:0.173. 0.346. 0.693. 1.386. 1.732. 3.465 mg/L ¥ S1.
S2. S3. S4. S5. S6IRARIARMETAER
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et
el #§: 1CS-5000+ DC HL-F:AGIRS; #HI2%: ASRS
4 mm BHEFEIRE; @35 AS19-HC 4 mmx250 mm
Analytical FHE 7434+, AS19-HC 4 mm*50 mm Guard {4
Pk, WRUEM: KOH Whib il k4= 8%, Wik:
KOH MRV WRE B Vet 0~14 min, 4 mmol/L; 14.1~22 min,
10 mmol/L; 22~42 min, 10~45 mmol/L; 42~46 min, 45~
4 mmol/L; MFFF{RFL: 250 uL,
223 HaeE
TEEE OISR, Wi TARRRRERE, LI
FALBRVERC IR VEIR, PR A SR HEA TR, DAOR B R
@Eﬁ AhFRIE R R I RUE B, R AR/ N TR LA 1
L)X AR P R B () 22 Wil b e i 21, 45 81 B Tl
ﬁﬁ)'awwoﬂlmmL PR S, FH— SRR 25
£ J5 BB LALINAE, G0 5% PR B I ) R TR, AR R o

222

1.0 mL/min;

TR R R . REL . AR, A=
S RIGHE .
3 GRE55

31 NELERTHEERIKIR

Mg Rz BARRZ R, FtEs EeT
AN RE B A, X — AN A T HAR v
ANHA S B DA SE IR AR vE 25 RAE o IS AN 2 3 1 R TR AR
P2 B 1 LA T BAR AT, AT oy ' A it
FEA RIS . AT PR AR RS 2
K, SR A A BT 73553 & AN
AL A ST A B 280, Hi I A E B A 2RTF
FE ST G X — AL B FE AT G T M B T s T A
B2 BE 1 B 2817 SR At T 2 0 sl A A B e R 43
B RN 22 JIF 1059.1-2012 (A & BT
53R ) PHF LR SRV R I BRSSO, 5 R RE RIS
R 4 R AR AN E R R RS AR T E
IR E BE; PRl s | AR ARTRE R b il Z& 401
AR E R, ARSI AR IHE R, R
GBI E R . PR S EE 0 5 AR 8 BEHE A

BRI E TR, HaRkIEE B A HE TR
32 FAHMEESETESHE
321 A RFRHEEHITE

FEM I W5 AR E BT A FRHE EIE
FATHE 6 AFEA(Y-1~Y-6), FH & T O TlE . &
A I 45 SR (4 s A 2 P (X))

/zzzl(xi -%)’
u(X) = Nt

Vn
EEW%ﬁ%%ﬁﬁﬁ@T%%rwﬂmmﬁf

rel(rep) =u (X) ) o

%ﬁ%,HMEEMm%Ammﬁﬁ@K@%E%
R 1,
322 B ERAEEITE

B R B VT AE (1 7 R AR A OG5 B a4 5,
ST (1 T BB DX I 7R 1L R v, B AN o 4y
WG PR IREC T A PSRl A
A E L FESFR BRI A AN B AT AR5 A
AN 55
3.2.2.1 FRUEE SIS A0 E B upe ()

(DARHED) BT AT 25T 5 | A AT RE e (co)

HRA TR £ | IV SR b A SRR R W AR v ST E A3 4243k
M fE L, AR A E Fuyh 0.3%. 0.24%. 0.24%,
IS, ATk = 2, HARUEY LS A AR hR e
RHE B urer(co) = —2, MIRRREL . W 5A AR IS ARk th
ﬁ%%ﬁ%A%ﬁﬁﬁ@T%mﬁmMmWﬁﬁomw\
0.0012, 0.0012,

afi o 9% M R Z

W 1 41 AT o R
0.01
WSS k= VB (p) = —2 =

Urel(p) = 099
0.004124, WH—HZMﬁ@mME%¥ﬁﬁi¥ g
KiE k45, Ha R ARFiRZE R+ 0.0002 g, FHIE 1N, 1

G ko= V3, R u = =

0.0001155 g, FREL 0.1220 g 5 Z BRI A X B v ST S
BE: Upl(m) = =2 = 0.0009465, L% % L 5 43 °C,

F1 HRESVEIANTHEELSR

Table 1 Results of uncertainty introduced by repeated sample determination

P-4 . NN IR,

Y-1 Y-2 v-3 Y-4 Y-5 Y-6 %A{Jﬁj HYGRIGAE  FRHEARTAE A XTAR R

/(mg/L)  /(mg/L) /(mg/L) /(mg/L) /(mg/L) /(mgL) _ ™ 2 S FEu(X) EJE Urer(Tep)

X /(mg/L)

WA R 12.564 12.555 12.550 12.564 12.567 12.548 12.558 0.008075 0.003296 0.0002625
HERER 1.999 2.005 1.994 2.009 1.994 1.991 1.999 0.007062 0.002883 0.001442
“HLR 2.047 2.041 2.045 2.047 2.046 2.034 2.043 0.005086 0.002076 0.001016
AR LR 9.409 9.408 9.406 9.414 9.417 9.422 9413 0.006121 0.002499 0.0002655
=R 0.984 0.984 0.987 0.989 0.981 0.988 0.986 0.003017 0.001232 0.001250
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KR FIE K 22 8k 2.1x107 °C™' . fdi F] 100 mL 25 HHE 25
B, B EIEFR A, 100 mL AR KR ARG E N+
0.10 mL, ¥, k = V3, ZRMSIARIMERTE
B uy (V) = % =0.05774 mL, ¥R E BT A

B A sy (V) = TR0 — 003637 mL,

2% M 51 A B A R X AR R N wee (Vo) =

Ll ru0o” - 00006824, [k, — 4 2 Mabifk i ik

T ) 3 R P AR X s VAN B A

Ure1 (€o) = Vuret ()% + re1 (M)? + urer (Vo)? = 0.004281.
el B0, ol FH AL R) 7  Be ) = 58 2 BR b v 459, AR

B 0.1162 g =4 L FREF RIAHXIAREATNE B upe(m) =

“;*" = 0.0009940, [Hitk, =% ZBAR Efk 5 0 e il ad 72 1

AN E N

Ure1 (€o) = Vuret ()% + re1 (M)? + urer (Vo)? = 0.004297.

Q)IRAREF G| ARIARTERE ualcr)

G 2.2.1 Frf ik Ee i E sl | R . —H L
2. SRRER T =S SRR G bR Uk b VR, S50 %8 IR B kA
[\(1)o 458 FHEFE S 100~1000 pL 5 1000~5000 pL (¥
ARSI A R OPR G 25 1K, ] 10 mL A EDHE R
1 %, BN 100~1000 uL & 1000~5000 pL AT JEF B 75
I —E R B, AT R AR AT R AT e
FEugy W 2.1, BUETE M, k =3, HEIAMPRERHE
FER: wy (V) = TR0 RO R AR I,
BRI AT, k= V3,up(Vy) = 220 up S

AR B E R g (1) = Ll
e P AR v R AR, AR A R BUARUTE, (i
AR 100~1000 pL A AT FEFS W %5 | A BIAHXTBR A
JEure (V1) 0.005785, {f FEFE K 1000~5000 pL A
i 5 | AIA AR E AR E B ure (V1) 4 0.002910,

i 10 mL 2R e 20, AUF R, 10 mL %546
AR VR 9+ 0.02 mL, MM, k=3, R
S BIRRHERTE B N wy (V) =%= 0.01155 mL, %
WOl E T 5 AW bR MR B OE K

-4
up (V) = T2 = 0.003637 mL. A ARSI A

AR bR HE S B OE R

Urel(V2) = 10

Vui (%) +u, ()2

0.001211, ZEAA5H, o bilA% e B 5 1A A AE X AR HEAS
BFIEBE N Urei(cy) = \/urel(Vl)Z + U (V2)?%0

M o2.2.1 A, WiRt . —H oMM =A e
&4 100~1000 pL (AT EE R AR AT TR A An i b BV, TR
B bR R 5B A X AR ST E R upe(cy) =
1/0.0057852 + 0.0012112 = 0.005910; 4 B2 Eh A iR h
i FHEFE A 1000~5000 L BT B AEL HR A b
B0V, TR A o R TRD R 5 1A B AR X AR R B E O
Uper(c;) = V0.0029102 + 0.0012112 = 0.003152.

G)FRUE RIS | ASIASH E S uper (c5)

MR 2.2.1 ik ki hil A mRE: . iRt —H 2
1% . FAIREL A =S L IRIR G PR RV 5 A PR bR
WEATE A R (2) . SEIR = IR AT 251 R (1) FERLHI
FRUEZRFIRF, fi TR 1000~5000 pL AT 5% i s BUR
GARET I 1R, HEHIER R 100~1000 pL ATJEES A
T S6 FRiE AR 2 Ik, T HEFE R 1000~5000 pL ] i
P A S6 AR AR 3 Wk FCiilbsifE AW vl i
RS AR5 1A AH XS BR AN R By e (V) R Q)35 7 —
o AL ARBUABUTE, Bobl bR R0 0] R A
LA E BN BR AN E A

n

Z Uyrel (V)2

i=1

urell(Vi) =

= /2 % 0.0057852 + 4 x 0.0029102
=0.01004

T il % 7 2 410 T P 25 R LA 8 5 LN I AR R A oA
W g (VDRI Q)M A —3 (1 25 mL &)
FIABI A AR HEA T E FE uprel (V)N 0.000782 e il A 1
A0, [ 25 mL A EHESR 1R, #H 10 mL 25
EZE SR, NI, RSB ARG B bR AT 2 B

Urelz (V1) = /21 Uzret (V1)? =
V5 x 0.0012112 + 0.0007822 = 0.002818., £ 475 Hi T 4l
Bt 2R 908 W7 LA 1 AH B HEAS B8 7 B R e (cy) =
Vet (VD2 + e (V)? = V0.010042 + 0.0028182 =
0.01043 . 254 LA 25 R nT 1S PR UETA R 5 | A BIFE XS AR A
EER: tre1(€) = Vitre1(€0)? + Urer (€1)? + Urer(c2)?, Hih
R 2,

#2 ORI ANTHEE G SR

Table 2 Results of uncertainty introduced by standard solutions

PRUERE ST

RGPRED SR

PR RIS AR FRUETIS | A BIAR X A e

45 R 1y (co) RHE BError(cr) R Bty () RSE Bt ()
AN EN 0.0012 0.003152 0.01043 0.01096
IRERER 0.0015 0.005910 0.01043 0.01208
ZHLR 0.004281 0.005910 0.01043 0.01273
EivEN 0.0012 0.003152 0.01043 0.01096
=R m 0.004297 0.005910 0.01043 0.01273
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3222 MERERFHBI A MIASH &

BT 250 pL MPEREIR, Hfh5 2 42401 L
WP 22, BUEE i, k=3, WA ME A E
u(fv) = %5 = 005773 uL; HELEE MBS A MR b5 e
REEER: e (fv) = % = 0.0002309.

3223 MRS IA M E

T 7 PR RS DU it T 2 )7 ) ek A Tk I ek
JUIE, B XA SRR TR R, DR DO R AR B 1A AN
FE AR AT, S A I AR R IR] 3.2.2.1(1) FEALFR
B 25 A5t RN 100~1000 pL B ] JERS 8- B
1000 pL A5 12, 7 25 mL Z4EE A 1k, MxXFhRiE
NHE T TR 3.2.2.12), MIFERFEE: 25 1551 A
Moo R M X AR RN B e R
Upe(D) = V0.0057852 + 0.000782% = 0.005838.

3224 PiEMZRIE T AR E

Wit 6 ANV AR e R SVE I, 43 A5 30 K 7 174 0 Thg
B, R/ &R LB S, B34 iR
Y = bX +a, LYEMHIKEREL r, HARGERILE 3, MRG0 5E
IR RV SR 2 ) ) A b 1 22

j =y — (bx]- + a)]z

Sgp =

Bt AP 5 1 B BR AN Il 2

_Se 1,1 (o —Xa)?

U(curve) = ? 5"‘ E m
i 22 5 AR AE R A A Tt R
u(curve)

Upe(curve) = p
a

2, n——bRiE RS RN R, n = 6;
p—FFIN KA A P REL, p = 6

RO K BE e B 1939, mg/L;

xp—HRIE RS WO B 1 - X (B

x—FRE RIS A BE(E, mg/L;

Y; FRE RN A o5 I TR, 1Sxmin;

Xq

a—— AR IE T 2R AR
b—— A AR HE - 2R
BRI 3.

3.3 MENRENHEERE R
B EG AR MR EA T E AR LR 4. G
AR YRS A A vHEAN B 7 B2 A

urel(C) — \/urel(rep)z + urel(c)2 + urel(fv)zO )”JJ%BZ

Fure (D)2 + upe (curve)?

n-—2 RIFREARHIE L : u(C) = wa(C) X x,, FHHLRILE 4.
®3 REHEMASIIANTHEESITE
Table 3 Results of uncertainty introduced by calibration curve fitting
i bRiE .
H 5 xj/ (mg/L) Xa Xy i/ (uSxmin) b a Ski Sr u(curve)/pL Urei(curve)
S1 1.50 2.322 1.4857 0.1463 —-0.05285
S2 3.00 4.457 1.4857 0.1463 —0.1464
Wa  S3 6.00 8.999 1.4857 0.1463 —-0.06150
4 pp, 12.56 11.25 0.1888 0.07370 0.005868
Wik 4 12.00 18.184 1.4857 0.1463 0.2093
S5 15.00 22.644 1.4857 0.1463 0.2122
S6 30.00 44.557 1.4857 0.1463 —0.1603
S1 0.25 0.255 1.0686 —-0.0602 0.04805
S2 0.50 0.488 1.0686 —-0.0602 0.01390
Y% S3 1.00 1.002 1.0686 —0.0602 —0.006400
i 1.999 1.875 0.04766 0.02579 0.01290
Th S4 2.00 2.032 1.0686 —0.0602 —0.04500
S5 2.50 2.559 1.0686 —0.0602 —-0.05230
S6 5.00 5.325 1.0686 —-0.0602 0.04220
S1 0.303 0.223 0.7849 —0.0412 0.02638
_ S2 0.605 0.425 0.7849 —0.0412 —0.008665
K S3 1.211 0.896 0.7849 —0.0412 —-0.01331
2.043 2.270 0.01650 0.01218 0.005960
< S4 2.421 1.851 0.7849 —0.0412 —0.008043
w S5 3.026 2.329 0.7849 —0.0412 —0.004907
S6 6.053 4.717 0.7849 —0.0412 0.007200
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HR3
W bR .
H Zi| x;j/ (mg/L) Xa Xy Yi/ (uSxmin) b Skri Sk u(curve)/uLL urei(curve)
S1 1.00 1.305 13151 —0.0943 0.08420
B S2 2.00 2.499 13151 -0.0943  —0.03690
ﬁi 53 YO s 7500 M P S0.0943 006010 s s 0.02550 0.002709
g 4 8.00 10.444 13151 —-0.0943 0.01750
S5 10.00 13.038 13151 -0.0943  —0.01870
S6 20.00 26.222 13151 —0.0943 0.01430
S1 0.173 0.072 0.5783  —0.0573 0.02925
— 82 0.346 0.147 0.5783  —0.0573  0.004208
& S3 0.693 0.329 0.5783  —0.0573  —0.01446
Z  s4 1.386 09860 1299 0.722 0.5783  -0.0573  —0.02222 0:02230 0-02291 002323
B g5 1.732 0.931 0.5783  —-0.0573  —-0.01332
S6 3.465 1.963 0.5783  —0.0573 0.01649
F4 ENENTHEE
Table 4 Uncertainty of each component
P
” i . O %Eﬁ;iﬁ;fm SRGERS R
Gy B A & FHEIE e (©) JE & u(C)/(mg/L) (k=2)/(mg/L)
Uei(rep) FE i 1 F 0 0.0002625
Urei(C) P T VRN B 0.01096
WS R Urei(fy) HEREARTFR 0.0002309 0.01374 0.1725 0.3450
trel(D) FEahHR R 0.005838
Ure(curve) b 26005 0.005868
Usei(rep) R 1 2 5 0 0.001442
Urai(C) o Y VR T 0.01208
IR re(f) PERERER 0.0002309 0.01867 0.03732 0.07464
trel(D) FE T R 0.005838
urai(curve) PRt th & 0.01290
Urai(rep) FE i 1 F 0 0.001016
Ural(C) T VS Y B T ] 0.01273
ZRLm tre(f) PEREIRER 0.0002309 0.01526 0.03117 0.06234
uze(D) FE T R 0.005838
urei(curve) PRt th &G 0.005960
urei(rep) i 1 E 00 0.0002655
Urei(€) P VRS B 0.01096
AL urai(fy) HEREARAR 0.0002309 0.01271 0.1197 0.2394
Urei(D) FE S R 0.005838
Ure(curve) Frifi 268015 0.002709
Uei(rep) R 1 2 5 0 0.001250
Urei(€) T TV D I o 0.01273
“HLIE trei(fy) HERERFR 0.0002309 0.02715 0.02677 0.05355
Urei(D) FE S R 0.005838
Urei(curve) FRUER &AL A 0.02323
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34 TRAHREEMNITERERRSE
RS, HEEGEKE 95% T, W& EFHk =2,

W s FEBERD= T RAEE: U=k x u(C), T

RWER 40 BT EIEEMEKP 5 FHEBER Y5 &
Ceio; = (12.6 + 0.35) mg/L (P = 95%, k = 2);
Caroz = (2.00 4 0.075) mg/L (P = 95%, k = 2);
Coacc = (2.04 + 0.062) mg/L (P = 95%, k = 2);
Caoz = (941 % 0.24) mg/L (P = 95%, k = 2);
Crace = (0.99 + 0.054) mg/L (P = 95%, k = 2).
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