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Uncertainty assessment of sulfur dioxide in formaldehyde absorption solution by

spectrophotometry

CAO Hui’
(Urumgi Midong District Center for Disease Control and Prevention, Urumqi 831400, China)

ABSTRACT: Objective To establish a spectrophotometric evaluation method for determining sulfur dioxide uncertainty
in formaldehyde absorption fluid. Methods According to JJF 1059—2012, Evaluation and representation of measurement
Uncertainty, establish a mathematical model to calculate each uncertainty component and synthetic uncertainty. Results The
uncertainty introduced by repeated measurement is 0.27%; the standard curve preparation is 0.40%; the standard curve
drawing and fitting is 0.20%; the instrument measurement is 0.35%; the synthetic relative standard uncertainty is 0.63%, and
the extended uncertainty is 0.008 mg/L. Conclusion This method is suitable for measuring the uncertainty assessment of
sulfur dioxide in formaldehyde absorption fluid.
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Tk FEESY AL B PRS0 A I R RIS AT e
M pT Tk, RABGMBENLIR2E s B I RE 2 FAS [R50 L
B, AR TG R Geiee, HARTiaA 3l AR
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DIL, A bR AN e T kA o AR SOk HY MO
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1

1.1

{0 AN AR (TS L4, RIBEHMNERA R
o] )y R RN E AR AR /Y 482, Ak
PR HEA I 100 mg/L, (FRUEP) LS BW901042 ); HE Gk
B, w5 038C2,
1.2

GBZ/T 160.33-2004 486 i H % Wi, - SRR R BO R
JHe 536G BE I 5 25 b AR, RS JIF 1059-2012 5E
ANHRE FEROITRE S R ) W SRR UEA T A B IERE o
1.3

2R R I EEGE pPRCR R, AE RS E 1Y L
W2, AN E R A, 5 AR TR R B A e I I A
RELEAEY T 575 nm K I EWOGEE, #EF7E R 1,

2

2.1
M b AR TR B R

_ A -4, —-a <K

iWWpﬁWW@¢:%%ﬁ%EEW§(uNﬁﬁJ%m;
A WO AR AR SO RE 5 A, S BRI 2 T
JERE ;s a AR AR E B ;. b S AR R AR
HEMMZRAARER s K iRRIR B4
2.2

(1) A BEAHRERE R PRI S A

(2) B ZEANHE

O RS R G AR E JE

(a) A AL AR MED) BTAS B 51 B A 5E BE u (c)s (b)
50 mL A 2 bR 2R 45 MRS HE T B AS B 2 2w, 1(50); (c)
50 mL A 2 H AR 2R 25 OV TR BE R — BT LAY RS o
u 2(50); (d) 2.00 mL A ZLIC5T B FRBRRE M CHES | A AT
JEu,3; (e) 2.00 mL A 2043 BAARFE MR 1 VR Il BE AN — 255 |
ABIAHIERE u_42); () 10 mL A 2% Hprk a5 A ES | ARY

rel

RHE B u, 5(10);5 (g) 10 mL A G ABRER 25 VA RO A —
HEIARATEL u 6(10)7,
QbrifE L2 XS SIABATE L u (E)o
OALAFBEAG I it 5 | AR E BE u (D)o
23 A
XA AR S R IE 6 U, MESRILE 1.
1 6

Table 1 The results were repeated 6 times

=2 1 2 3 4 5 6

FEMIOLEE A 0.190 0.191 0.189 0.189 0.190 0.192
B (mg/L)  0.642  0.645 0.638  0.638 0.642 0.649
SR (mg/L) 0.642

B3R 2 B, THEASRIT
FAYCIN e AR Vi 22 -
P=6

zz.” ('xi _E)z
SE)= AT =423%10°
p-1

u(p)=—2 =1.73x10°

umgﬁ:”gﬂ:z@xmﬁzom%

24 B
24.1 AR/fd ZEA AP 5O TR R
A 92.00 mL Jor B HFRFEIAE 1) 50 mL A SR EHREA
B, A SRR E A 100 mg/L ARMEAHR 2.00 mL,
MR MSOBRR R 2R Z0 B2, 20 VM — AR AR R A 4.00 mg/L;
(a) BRI BTAS B (AN 5
A ] AR HERI BOIE T, ARAE(E R 100 mg/L, AR
P IRAHE BE Ry 2% , 2 BRBRAEY) AN 22 BE (AR OGP B (&
B2), WIS AR AT N
u, ()=2%/2=2.50x10>
(b) 50 mL A AR IIEARHED | A AN E 12
Al BB R ) 1IG 196-2006, 50 mL A %2
A AEH £0.05 mL®, HREHIS &, Bk=3, WS
N BTN E B
u1(50)=0.05/+/3 =2.89x10"
HARARIARUEA 58 BE R -
u_1(50)=2.89x102/50=5.77x10"

rel

(c) 50 mL A Z AR 2w IR R AN — 20T 5 1A AT

R

E

i 3 AR IEZ i 28 BRI P A A i FEL R T S W B AN —
BORMAAEE . PN PARZCA B S O BEE b ik
RBUNT AR IZ K R 8, BrLA IR 5 5 BT P,
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S0 B AR B 3 B AR AR AR £2°C YW I, RL B OK B ik R BCR
2.1x10% 1/°C, FHIAFHIAFAR LR 50 mLx2°Cx2.1x10%/°C, %
JEMRMII S0 (k=3)o ARFRIEANTEE :
u2(50)=50 mLx2°Cx2.1x104/°C//3=1.21x10? mL
HANXS R E N
u_2(50)=1.21x102 /50 =2.42x10"

(d) A 2% 2.00 mL HARZ MR IAERMED | AR 2 B

M B ) TG 196-2006, A 2% 2.00 mL Firsk
W A5 75 i FL 250 £0.010 mL, F IR A M % 18, B k=+/3,
TS ABR ARG E RN «

u3(2)=0.01//3=5.77x10"
HAHXS R E LN
u_3(2)=5.77x107/2=2.89x10°

(¢) A 9% 2.00 mL FAAREZR ML BB VR BEAS—Bni 5 AR

HE L] 2.4.1(c). FARMEAHHE L Ny«
u4(2)=2 mLx2°Cx2.1x10%/°C/+/3=4.85x10 mL
HANXS R E N
u_A(50)=4.85x104/2=2.42x10"

() 10.00 mL FRARZA S AL UHES | A B 2 4

I O HBEESERR ) G 196-2006, 10.00 mL A 25 Fbrsk
AR AR 2222 7 +0.020 mL, M H Y0 i %18, B
k=3, WIHBI BB E N «

15(10)=0.02//3=1.15%102
HAIS R E LN
2

u_5(10)=1.15x10%10=1.15x10"

(g) 10.00 mL FUBRZ A F A WAL A — 2T | A AN
FEIR] 2.4.1(c) o FARMEATHE LR :

u6(10)=10 mLx2°Cx2.1x104/°C//3=2.42x10° mL
SRR AR AT 22 BE R
u_6(10)=2.42x10%/10=2.42x10"*
Zi LA, A me il AR b g RSN E B u (N):
u,_(N)=[(2.50%107)+(5.77x 104)-H(2.42% 107+(2.89x 107+
(242X 101,153 10°)2+(2.42x104)2]*=4.05%10°=0.40%

242 ARE W RO LR R IE TN T

4.0 mg/L A fbmARdE TAEW : A 2% 2 mL () bR’
ARSI 2 mL 100 mg/L 1 S ALBAR TR T 50 mL (9 5LFR
LA ET, WP EEOSOR R ARk, 850

G AR BRARTE T AR 0.00., 1.00. 1.50., 2.00. 2.50.,
4.00 mL T 6 1> 10 mL Fe a4, HP I — AL B i ik 2
43519 0.00, 040, 0.60, 0.80, 1.00. 1.60 mg/L, HNM K =gk,
M PRERE N 1.0 mL ZUEEER AW, #£2), S 10 min,
I 1.0 mL AR AL AR . ORI B AR A 3 mL bR R
B e B e g Tl SEAPSE T, AT, 1 (20£2)°C
AKWEHRYE 15 ming B, F 575 nm K F, DUKIES L, W
FEWOERE . DL AR TR (mg/L) AREARAR x, TROLHEE A
YRRy, LlbrEhZ . B EZHIE 3 K, IR
2R,

Table 2 The standard curve determination value

TERAMNER IR E (mg/L) 0 0.40 0.60 0.80 1.00 1.60
FrifE 2 1 WOGREE A 0.000 0.116 0.180 0.239 0.296 0.472
FrifE il 2 2 OGRS A 0.000 0.117 0.177 0.237 0.296 0.471
FrifE 28 3 OGRS A 0.000 0.116 0.179 0.237 0.299 0.473

SR GRE 0.000 0.116 0.179 0.238 0.297 0.472
[yi-(bxi+a)]’ 9.00x10™ 6.45%10° 1.80x10° 1.49x10° 1.21x10° 1.59x10°

2% 2 bR il 2o e (B PT UL, DAIBR 25 1 )5 I I T
B 5% R AR i D E 5 R y=bxta 1 B 2R,
1=0.9998 WHH X R EL, 5=0.2956 HEH, a=0.0003 H#HE .

FRUEMZE AP AT R B A n M 18, X =(0.00+0.40+
0.60+0.80+1.00+1.60)/6=0.73 (mg/L).,

Z:7% DU IR s AT AR HE M b R AR bm it 2208 -

Z (e ay

o Jn-2

PRt PR AN 2 A
BHE b N 02956, kT IR UK p=6, brifEML T~

=8.87x10*

AL & i S B n=18, BB A E
x'=0.642mg/L , X=0.73mg/L , MARIHERZ AR PRI

S, =% (x, —X) =1.4934

1 1 (-x)
e
243 BBRENZF 5N R R K
SRR A I A T WO RE T 5 | A S
AYR S Il AR 15245 S 2040 ] LA 6 ETt, Sy
L4, Kok P ah AR IR E N 0.6%, TEI510 46 k=3,

u (Ey= = =1.96x10=0.20%
rel xb



148 S e | EE

VUSRS LA BN A«
u_(D)=0.6%//3=3.46x10"
25
BRI E
ot =N (E) 02, (p) 10, ,( )+1’,,(D) =6.28x10" = 0.63%
u,(©)= x' u, (H)=4.03x10°

rel

2.6
BN 95% EEHER, kW2, W BATEEEN.
U=k*u (c)=0.008 mg/L
MELER . (0.642+0.008) mg/L; k=2

AN E B S S e 45 SRR R GE BRI, (HAN B E &5
SR/ T S A R ARG R, 2, DR A S
A RUER AR U B B E BT E T, At
JRE I Y R A b AR o 5 R A S I S T ORI
b 2 BC R R T S LA AR AN R S e R %ﬁﬁ@%
FUBCHIE AR, B S R B A, TR IR,
%ﬁﬁ%%ﬂ%%&@%%@ﬁﬂ,u%ﬁ%%w%K%mEo
TR E L AR, " A% 4 SRR T MRS i VF TAR 2, R f s
FNMRE T, A E SR R IR . A ISR
FRT YHE ) J5 TS 224 494 A ot ) 00 VKR, i R R E s R AP A
FERE, PRUEASINZS SR R TR
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