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Evaluation of Uncertainty of Measuring Ferrum
in Water by Ferrosin Spectrophotometry
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Abstract: The main source of the uncertainty of measuring ferrum with ferrosin spectro-
photometric method is analyzed, calculated and synthesized. The uncertainty in detecting
ferrum by ferrosin spectrophotomotic is +0.327 mg/L. The main source of uncertainty in
detecting ferrum by ferrosin spectrophotometric arise from repeated measurement of the

sample and the combination of standard curve.
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1 ERET

1.1 {F5EH

723 — B B4 BT (LR ERF SR
a]);

0.15% PB_RIEKBEW;10% R A KE
W ;1 mol/L BEERGMVETR.

B R 4 A i, SE B R /K I IR
K.
1.2 WA

B6 H 50 mL WEEM, 5 MA 0.00,
0.20.0.40.0.60.0.80.1.00 mL 0. 1 mg/mL £&#5
VTR, 1 mL 10% 2R 8% ,2 mL 0. 15% 48 — 4
JEM S mL 1 mol/mL IBEFREN, BIBKER,
5, BCEARERFIE . #E 30 min 5,7 510 nm
BT, A1 em fRWOH, LUARIZS 5 AS O,
W E ARG, B L Rt I A 42 AR
FEN AR, RIBRCEAEL T EITE S
KRR EE.

2 ZR51hE

2.1 FTHEERREERE
RRIETRERBRT 15 B ROL B, R/ 5
BRI EARAER £, RR PR R I RO B R ROE B Y
HERAEEL L AT RABELESRTiLS
HTHLHPN, B E e dB a4
AHERE . R T R IESE R R B o, XA
FTEANE WBERNERSIATHE
BE P st AR A BT P O B (U RS R E 20T AL
#E, BB RIE S B P I AR S LR R
FE—ERNESR, KBEBREE —ENBKREE
ERESIARFEENEER™.
2.2 ENRETHEENITHE
2.2.1 BADTIRBEUEIRHEM LT A KARXAR
HERTE B Ui 1) HitE
Xt BB BOAR HE R B 2 (KB EUARNL Y

WOREE(E A, , d1B /D = s AR L y
= 0.1965x +0. 0066, 8 X ¥ r = 0.999. Hzkik
B0 R 8RR MO A A, A, {8
A EIE | FR. R EE SRR
ug, HAR() K18

i (A,',' - Ai)2
Yoy = '_:n Xxn-2
KA, Ay AFRUERS WA € OL BE(E A, H K
PERIA L B E ARG EE ;n BRI
om AR ER R EE N ENIRE

=52x107 (1)

R1 FAEBBHBRXEE
Table 1 The absorbency of standard solution

/2§§g) T A, e
0.4 0.080 0.084. 0. 085
0.8 0.164 0. 165 0.164
1.2 0.244 0.243 0.242
1.6 0.327 0.329 0.321
2.0 0.39%4 0.393 0.400

5 B KER , FHF33{E N 9. 915 mg/L. WA
HAMETIARIRERFEE B A (2) K8

wy =y (L, L (XX
(s1) b p mxn i(X )
i=1 ‘

=1.87 x107 (2)
R, b - IR T B - IHREL
WEREGX - FERIEE R ME X - i
BRI EVE mg/L;X, - IRERFBRKE
mg/L;
AEXIPRER T E E vy IR
Uiy = 0.0187/9.915 = 1.89 x 107 (3)
2.2.2 HESRERUEIIAWHENREATEE
Upel(22) B"Jﬂ‘ﬁ
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Table 2 The result of repeated measurement of sample

T B 1 2

3 4 5 FIE

BRFENESE/ (ng- L") 9.483 9. 660

10. 425 9.978 10.031 9.915
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Uy = =2 = 1.6 x 107 (5)
Jn x %
2.2.3  RAERWBECHIT RS AW IREART
%E U ei(x3) 4
2.2.3.1 WREYERESIANIRERHEE
U3y

S HTRFHEBIFRIR 0. 215 3 ¢ PRUEYI R EKEE
BT RPERERER 0.1 mg, RAAFREN

+ 0.1 mg, Y5 k = V3, KFEHRMIFHER
BEH v, N:

By =90.1/43 = 5.8 x107 (6)

BRFPHRBEIIABIREREERE v H:

Upeay = 5.8 x107/0.2153 =0.27  (7)
2.2.3.2 250 mL HEHT|IABREEE s,

I JIG1996 - 1990 # Fi B 3 & 2% ) ,20°C
250 mL FEM(A ) FEAFRENO0.15 mL,
BRURERISNHIR k= V3, 5| ARRERH
B U(uay) A

Ueay = 0.15/43 =8.6 x10%(mL)  (8)

WEAEME 20T WNEE, MERENARE
LR, BRI ZERELE £ 5T 2, K
FRRECR2. 1 x107/C , UMK RECHO. 7 x
107°/C X TRk R BT LB 355
k= «/3_, BEZAS ARNRERNHEE U(u32)
A
By = 250 x2.1 x107* x5//3 =0.15 (mL)

(9)

ZEM, FEIRETAREZLH RN
AHER U(3) ok

gy = o/Usay + Uiy = 0.17 (mL) (10)
250 mL ZFEMRAETHR 2 R WAHRHRER B E
EHR Urel(e3) A

Uy = 0.17/250 = 6.8 x 107 (11)

W RERE KBRSk EREH®
16 B BIPR A WA R WA R HER B E

Urel(a3) ok

Url(z3) = ufel(d) + ui}(.,;) =7.1x10"*
(12)
2.2.4 5 mLBWE S AMMXHRE RIS B
Urel(24)

RAE JIG196 - 1990 ¥ BB & 2% ) M,

20°C S ml BHBE (A &) FEIFREN £0.025 mL,
BWENERE = 3, KBS A AR R
%E Uiw) A
ueqy = 0.025/43 =0.014 (mL)  (13)
TEEHBANESRAE 20C BRHE, ML E Y
BERTAN, BRLREARERERE +5C
AL, KRB R 2.1 x 107 /°C, M
BRERECH 9.7 x 107°/C MM FRBBEHKEYK
] ARG SIS SIS BLE = V3, R LE AR
*ﬂxfj'ﬁ%&z:%ﬁg U () A
Uiy =5 X2.1x10™ x5/43 =0.003 (mL)
. o (14)
BB AL FNE BE R R AT E -5 8L
RABBETIAMIREAHERE uy H:

Uewy = Nukay + Uiy = 0.014 (mL) (15)
5 mL BRES ARIRERHEE vnpn H:

Upi(uy = 0.014/5 = 2.8 x 107® (16)
2.2.5 50 mL ZFEMTIAWHENIRERTEE
Urel(25)

R JIG196 - 1990€ % B B (U 2%) &,
20C 50 mL AR (A) BAEEIEEN +0.1 mL,
BN k = 3 BB ARIRERTE
B uisy A

ey =0.1/43 =0.06 _ (17)

AR 20C B, BRIABREIRE
£ 5C B, KWEKEERN2.1 x107/C, 3
BEEHKRECN 9.7 x 107°/°C MxH F ok a1k
ZREAT LB R Bk = /3, MR AL
SIAMIIRAER T E . U (ys2) A
Uiy =350 x2.1x10™ x5/43 =0.03 (mL)

(18)

W AR FRE AL TR BE AR LA SR AT E BB L
REFRMER BN RMITERHEE ues
A

sy = /Uiy +uksy = 0.07 (mL) (19)
50 mL AR HEROAXNITERTEE R Upel(25)
A

Upwsy = 0.07/50 = 1.4 x 107 (20)
2.3 ﬁﬁi#ﬁh‘ﬁ&*ﬁ%i& Urel(s)

¥ LR 4y B EAR B AR AR HE R T B
144 RGBT B H R WHEXAR AT E
g Urel(x) yg:
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43 F PGA HE SIREEN, I B R WERBE X
WmikRE, SRINT .

) FSRENBEME T, B RENM TH
A FUK B R BRBUR A B 7 TR E R K. L O/
A HfE 0.05 ) CPAC IR EERI N, ZE IR BERI £
EH 4.5 mg/L BY, FEEF/KMEN BT, K
BEEBRRMM AR 81% R EF] 98.2%. T HiRH
12 A B B AR B v B JRUK AL 3B R Y BB RLAE
KTTHSE, VIR B o, CPAC HFRET
M TCHLIR EER] PAC. LA ER i BF 100NTU £
BUKAE, BIREFIBNE N 4.5 mg/L B, PAC
HIEE B Jy 84.3% , 1] CPAC WihE £k %
BT 93.1%.

D)RENEMERZMERIENEER
R, MERER MBI, ME HZEa
KRR S i RS SRR
RIEIMBTE4 ~7 mg/L BB A AT, MERHEE a
HEBMERG, ERENBMEN 4.5 mg/L
B MEMMH SR a HERBERINES, 5504
93.1% 1 82. 5% . JREEFI B N B K T A R 1%
L B UTRE BB, B RBREUR . ERS BN
BB R B E N R, ATTFRRIREERCR.

(3)7E pH =5.0 ~9. 0 JEFE P9, CPAC Xy i

(E8ET )
Ue(sy = &/ Uiy t uil(ﬁ) + "-ix(xs) + u:—.l(d) + uil(d)
=1.65 %107 (21)

2.4 FRAMEEU
EXFREFKTFEREBELT, WESE RN
TEREAHEERERF KW 2(95%) , My B’A
WEE UNRN:
U=9.915x2 xu,, =0.327 (mg/L)

3 ik

4R IR OB I K PR AT E B
TEE , B BARE EHE RN £0.327 my/L. A
K ERITESTRRE, Zuwmill B4 ROAH
EEREAMRE, TERATAKEMNEZNEN
PR RIE BT FEE . EEEER
RS REAEE, DL RATEBRE B 45 R

MR a WERBRAXNRE, BRLEF. H
FE pH{EN 6 ~ 8 FEE N, ERRBR BRI TR
CPAC & T B TE , KPR L A K ZBBLL T
TXFJFUK ) pH (AT IRE.
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