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Abstract: The measurement uncertainty of the analytical results of sulfides in groundwater samples by para—amino aniline photometric
method was evaluated using continuous propagation model of uncertainty. At the key step of standard curve fitting, the authors adopt-
ed the double —error curve fitting in comparison with the least square method. The results show that, for the higher concentration
samples, the results of double—error curve fitting are more accurate, and when double—error curve fitting is adopted to quantify the
actual samples, the appropriate concentration range of standard curve should be selected, in which the concentration of the samples falls
into the range of higher concentration, so that the results are more accurate and reasonable.
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1.1 EFENFESKF

WAL W) bn HE IS W . W T AR HE W B b oL,
GBW08630, # & p,=(119.94£2.76) pg/mL ,k=2; fiifk
Wb A IR T py (S77) =5.0pg/mL , BUT Ak 90 45 1
VR 2.09mL, EAZE 50mL; XKk T IR R
W, TR T A B W 20% 2 TR B VR 5 1mol/L AR
FRAME W 5 S50 BT K 349 25 88 1K & F R alifk,
L PH K F 18MQ - em,
1.2 AETR

(1) 7K 1 R B R AT

B 500mL 7K FET 500mL 25 (A ), A
20% Z, R ¥ % W 10mL 1 1mol/L & 4 1k 8 %
ImL, i - 28 S 52 R4, P A A 5 28 0 1

(2) S5k 72

FH T W g KRR AR W N Ol 2 TR
WAL DUTE 4B 55 A 50mL e, LB Tk
Bk, — B A EE b, I H R B K B
Ep i

J3 B 50mL A 8 32, 43 i A B Ak 4 b
fifi ¥ W 0.00.,0.10,0.20.,0.50,1.00,2.00,3.00 ,4.00
(mL), HEE FKRMmBEEZE

Ii] 7K AF RN AR M 22 51 v 45 i SmL % g 2k —
FEOR MW, 7 B % FETT 28 48—k, BRI 1mL Bt
W2 Ve BR BT W, ST VRS FE T ST A0 45 U 15min, T
WA 665nm A4b, ] 2cm HEEIIL, LAZS FIPES T,
WOGRE el 2o A mib i & & .

2 AN E A E

2.1 #RAERTIA R A ESH) AR E E
211 ARAEAE R R 0 Be k) A R T R

B ALY A E A I W py(S*)=5.0pg/mL, H 5mL
2 BE R W (A 90) % UL W) AR HEVS WE 2.09mL, /&
A 50mL, HAHE NI T

ﬁi*ﬁﬂjﬂ :p<.V“=p1V1

Itk pi=pVo/ Vi,

Ui p1) =u, (po) tu (Vi) +us (Vo)

Horp | p—m 1 A 25 1 W Wk (pg/mL) 3V —#
TR i 25 VA W I AR AR (mL ) 5 Vo — s o 0 FH I W
ZRFR (mL) 30,— b o o VS VA W B (g/mL) o

() FRAE R A8 I WO FE po I AN 2 2

it A 00 s T I TRV B 0= (119.9£2.76 ) ug/mL,
E=2, Bt A ua(p,)=1.38/119.9=0.0115,

(2) B BB 1 it 28 VA TR A AR LV B AT 8

s SCHR A 9f) , 5mL 2 BE RS W (A ) R M
FRUEARTE B w(V,)=0.012mL; 3% JJG 196—19900")
HLE |, 20°CH HIRH 78 25 5 £0.025mL, % A = M
o3 ,u (V) =0.025/\6 =0.010mL; i& & i% 2
SR B NG A B . A A LM S A o L
20°C, S5 % (1) R A +5°C 2 M AR 46, AR R R
iz Bk 2 B (7K ,2.1x107/°C) 1 5 KT 24 2 4% 1L 1)
TRBRE ik 2 8 (I Ak R R B 38, 1} 107°/°C) ., i LATE
et ik — e H 2 R R X AR R B R, e
T B X 28 AR B AR B 52 e, pl IR R 22 5 1Y
ANHH R BE LAV, =2.1%107*X2.09%5=0.0022mL , ¥ 1
BI03 A, u(V,5)=0.0022/\/3 =0.0013mL, FFLL,

w(V4)=V0.012+0.010°+0.0013° =0.0157mL,
1a(V,)=0.0157/2.09=0.0075
(3) bR FH A W 2SR VR o
i SCHR A1), 50mL 25 1 i (A 9%) 2 YRR EAR
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W15 B w(V,,)=0.008mL; #% JJG 196—1990" 1 & |
20°CH} HR 7222 H+0.05mL , B = MK 40 4 |
w(V,5,)=0.05/N6 =0.02mL; Ji& 3 1% 2% 5] i i A 1
SEBE LAV,=2.1%x107'%50x5=0.0525mL, & N4
I3 A ,u(V,5)=0.0525/\/3 =0.0303mL, Frlk,

w(V,)=V0.008+0.02>+0.0303> =0.0372mL,
wa(V,)=0.0372/50=0.00074,

)=1/0.0115>+0.0075+0.00074” =0.0137,
u(p,)=0.0137x5.00=0.069wg/mL

o 5 FH 5 B VR B py=(5.0040.14) wg/mL
(k=2),
2.1.2 ARV ERW R
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i FH % W 0.00.,0.10,0.20.,0.50,1.00,2.00,3.00 ,4.00
(mL), KR BEZZE , Hrh 0.1mL H 100pnL B
#% ,02mL H 200pnL # W #% ,0.5mL . 1.0mL H
1000l B £ ,2.00.3.00 ,4.00 (mL) ¥ FH 5mL % &
RUWE LI,

BUARRLR cm=p,V,

AN BT A
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KA om—Z AR HES W T A & 2 (pg) sp— bR ifE
{1 FH I TR MR B (g/mL) 5 V— 45 A o 55 8% BUbR W
fit W AR (mL) o

Ay b T AT TR 1 (p1) =0.0137,, BT RS i
50 A PEASHA A2 E FUR (B L 254 JJG 646—2006!"
FE o HOAH 2 R E g R LR 1,

Uyl (pl

R1 WMERIE

22 BEEMNENAHEEITE
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23 HEZUMAEETRNTAMEEIEE

R HIAN T 5 JE 1 S AL 3 B AP FE «; do vy dy;
VU ZH R B B B, B B AR ME R L i A A B
AN BE XA IR 2, DL a oy ARG 58 22
ALE AT RCR 2 ML mNIE 32 XOR2Z A T
y=0.0232+0.0351x, AHX RE r=0.9994, H | o=
0.0232£0.0085,5=0.0351%0.0005, 1 %f F4L — 5 1
L F G Iy, BT DAGE G ] i R A R A
SIS AE o, FTHT A5 0 AR 51 B bR AN B 22
JERDRIH 5% 2% dw, . BARZERILE 3,

bR Y R AR A x, B S

P R AR MEA T E B o=da,, TR AXTER S

% SCHR (8]
24 BAHRENABEE

Xof TR — s, AR AN B 22 B A A T HE AT
TR,
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Table 1 Uncertainty evaluation of standard solutions

Frifk BOAC kR HE O W W RV, O e E , ,

j ‘ - o MR AR

El NME SO E LR 5 AN AR . NN

Ciy=Rics o N , i THyERE BB

B L FERECHIIE 53 11) WA e

Ipg - /mL /mL e BT = !

0.5 0.001 0.002/7/6 =0.00082  2.1X10*X0.1X5/\/3 =0.000061  0.0129  0.0188 0.0094
1.0 0.002 0.003/\/6 =0.0012  2.1X10"X02X5/1/3=0.00012 00117  0.0180 0.018
2.5 0.0025 0.005/V6 =0.0020  2.1X10"X0.5X5/V/3 =0.0003  0.0064 0.015 0.038
5.0 0.005 0.010/\/6 =0.0041 2.1X10™X 1% 5/1/3 =0.0006 0.0065 0.015 0.075
10 0.004 0.010/\/6 =0.0041 2.1X 10X 2X 5/1/3 =0.0012 0.0029 0.014 0.14
15 0.006 0.015/\/6 =0.0061 2.1X 10" X 3% 5/1/3 =0.0018 0.0029 0.014 0.21
20 0.008 0.024/\/6 =0.010 2.1X10™X 4% 5/1/3 =0.0024 0.0033 0.014 0.28
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R2 BERENRAEEERY REFHEE dy;
Table 2 Absorbance and uncertainty of standard solutions
W/ e 0.5 1 2.5 5 10 15 20
1 0.019 0.037 0.090 0.188 0.374 0.555 0.721
M 2 0.019 0.036 0.091 0.189 0.374 0.556 0.722
i 3 0.018 0.037 0.091 0.189 0.374 0.556 0.721
;; 4 0.019 0.036 0.091 0.189 0.373 0.556 0.722
5 0.019 0.037 0.091 0.189 0.374 0.556 0.722
Vi 0.019 0.037 0.091 0.189 0.374 0.556 0.722
s 0.0004 0.0005 0.0004 0.0004  0.0004 0.0004 0.0005
dy; 0.00018  0.00022 0.00018 0.00018 0.00018 0.00018 0.00022
F3 mMESREMEHMKZLEMNEFE X FEEKE dx,
Table 3 Regression value and deviation due to regression of
standard solutions on the standard curve
WHERS x; BRHERANE B i A RS A EVEFID ml 5k 2
/pg dxi/pg Vi ANEFE dy; x/pg dx/p g
0.5 0.0094 0.019 0.00018 -0.12 3.23
1.0 0.018 0.037 0.00022 0.39 2.05
2.5 0.038 0.091 0.00018 1.93 0.75
5.0 0.075 0.189 0.00018 4.72 0.43
10 0.14 0.374 0.00018 9.99 0.25
15 0.21 0.556 0.00018 15.17 0.19
20 0.28 0.722 0.00022 19.90 0.20
x4 WHUSHFENERESNERAHEE K- dx)
Table 4 Combined uncertainty (k-dx) of
every standard solution of two fitting methods
WO mINAE ook % BN TR
X; X kdd(k=2) AMXRZE  x,  kdx(k=2) HIXIRZE
/wg 2 ipg Ing RE%  Ipg  Ing RE/%
0.5 0.019 -0.12 6.46 - 0.43 0.25 58.14
1 0.037  0.39 4.09 1048.72  0.92 0.25 27.17
2.5 0.091 1.93 1.49 77.20 241 0.25 10.37
5 0.189  4.72 0.86 18.22 5.10 0.27 5.29
10 0.374  9.99 0.58 5.81 10.19 0.36 3.53
15 0.556  15.17 0.56 3.69 15.19 0.50 3.29
20 0.722  19.90 0.69 3.47 19.75 0.64 3.24
TE  BEAR AR 5 2 Sy SR8 5 32 7 S DB 09 1 43 LE , BRAR X 52 2% RE= k- dw/e, X 100%
SCHRS] o IR B A, Ui 22 4005 110 45 SR 2 L e/ N — 3 T g

M 4 B EHE AT LAA 6 T BT IE ) s o it 2
HRBR A R A A, R XER 22 4005 A 2 A [
{H /D RS SR RGBS (E ;X T

BIEIRAE . X2t TROR 2GS, fE— WL
N o TR B R o,y AR 22 50/ DRI AR R T A1
W TE FRY o,y AN 22K AU/ die/ s 3k i e IR
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W BT T AL 2 — R A0 A SE B BRI IR
e PGP B A Y IR A R0 2 K i e vk
JEE RO T A S ORI TR 22D RGRZENN
R B9 07 1 0 MR B 13— i,

3 FEA I E B AN E

30 AHEEERBEINANAHEE

WSS 1.2 95 25 TR XS K BESEA T AL B0 2, W
YERE R 0.426 ,0.426 ,0.425 .0.426 .0.427 , 1] $15 ) SF
BIE y=0.426, 38 i 4 M A E15 3] 0 =11.47, 7]
5 25 dv,=0.22; FAG(E RS AR BRI W5 1 A 45
HEAR I E FE da=0.18, WG FE bR MEAS B € FE dy,=
0.00018, W M ARER I UG S ST A
P AN 2 B 43 A5 380 A0 RH X AN i 8 B H

VISPl 5

2

Xi Yi X.
Ve P e 2 =oozs

32 EBUKEMER V,(500mL) 3| N R #HE E

i SCHR AR If), 500mL 25 5 (A %) 5 2 b i
AHHREE u(V,,)=0.05mL; 3% [JG 196—1990"HL 5
20°CHF H7s f f2. 2% 2 +0.25mL B = I /31
u(V5,)=0.25/\/6 =0.10mL; & & i% 22 5] & i A
FEJE L AV=2.1x107%500%x5=0.525mL, 1%~
O3 u(Vs3)=0.525/\/3 =0.3031mL, FFLA,

w(V5)=V0.05+0.10>+0.3031> =0.3231mL

ua(V3)=0.3231/500=0.00065

33 AHEERERSIANHNAHEE

B[R] — KBRS AT 4307 3 403, 45 500mL, 43 1) Jin
A 4.0mL B A6 P bs 1 FR S W, WA B i A
A3 20.00pg, $% BRIKRE R R R A7 2SR N
FEA S5 o FEIEAT AR R ISCR S5 FO S 4
mk 5 PR,

]SSR AN A 5 JE 3% JJF 1059—1999 (Il 5 AN
1 EVFE 5 RR )Y 5.8 W5 cu’(Rec) =

2
%L’/H\qn b.=92%—100.0%=-8.0%,b_=100.0%—

88.3%=11.7%, W u,q(Rec)=u(Rec)=0.011,
3.4 AHRERREE

TEASZS Y, ANHA A B 3 2R IR T i UK FEAR
ARV WG ) EE PRI bR v i LG R Ty
2 A 5 ARy . ARAE A R

@:\/(%
X X

AHXT B bR HE B AR 3 B do/a=(0.025240.00065°+
0.0112)"?=0.027 , ] dx=0.027x11.47=0.31p.g.
35 FRAMEE

B 95% M EAG AR AL & 1 k=2, Tl 500mL
KRR ALY Y & i x=(11.4720.62) pg, FLVFA XS
R 5.41%,

+| o [ J210.00065%+0.0112
Yi Xe

4 g5

()RS IE DZ/T 0064.67—199310F F X} 42 H&
T IR e 4y 6 BE R b R K TR R AR AT T
FE R AN A JIE 3% B2 A% 3ok A5 A0 L0 2 AN 0 o
AT T VP, (0P i R T 25 ) 1o | 2% 380V A

(2) KRB AL v 5 50 BT () AN R R, 2
FLAEARERS AW . BRI AR E RIS . PR
M AA OB AR ™ A B AN R R [l R 1)
AN BE e B H: v s o R S L il AL R
1 e ] /NG 1 N el e 2l N B o 1 D P B L e o
SRR 3 AN N 4T R E AL,

(3) R T B Ak e B A e KR | Pl SUER 224U G
C RIS R a8 s e b7 () S e ST B iy i 2 B
st VB 4 40 1 e B AR (422 30 o i e e ) L
HIRZE SR ORI A 1 73 5 b b A 3
VX a0 X SRR I G R LA AT R TR

£S5 MTERENESER

Table 5 Results of recovery determination

PUIETS & S & b= SN 11 717 € & D) 11,7 =SS 1L AN FRRS B v O 22
/ng Gl e O e o' T 2% RSDI%
1 0.019 0.688 18.39 0.920
20.00 2 0.019 0.662 17.65 0.883 1.86
3 0.019 0.677 18.08 0.904




636 H K i IR GEOLOGICAL BULLETIN OF CHINA 2012 4F

H o BRI v 38 o e B — S A lm M AR v it 4 R [6] 3 7K A6 36 7 9 %o G2 B Y R R 43 o Ol R U S Ak

il VR AL T AR E R e rh B PR 40, I R o o (DZ/T 0064.67-1593)(5].1993.

v (7740 55 e, 5 2 AL, A8 A T RO 7K s i e 96 vk JE LA 42 4 b (GB/
T 5750.5-2006)[S] .2006:24—28.

5 Z ik [ST X 3t 2 51 A 2 A 43l Ol 2 10k 0 2 b 7K o SIE A AR 019 A
TE BE VT2 []]. 53 Hria 48 %2,2009,28 (B05):113—-117.

(1] 5K 23 A Al 2 55 K BUAR A CF O ) MRS IH < 88 3] oK ) o R A (014 5, 06 0 2 it 55 o 8 i 25 f 1 A5 80 % B A2

2000:119.

a7 R[] 3 B8 47, 2009, 28(10):1481—1485.
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(AR R), 2004, 20(2):17. T IG 646-2006) [S] 2006,
)70 A 405 e AFg 53 32 0SS — R A 06 016 B o T 5 K R K v B A (12036 B, 7 bk B 5 26 2 4B W0k R o
Y] M A6 25,1993, 21(4):425— 427.

FEVEE (JF1135—
2005)[S]. 2005.
(VRIS AT S5 5 I JE 08 53 M L2 53 S0 B IR MK R AR 3y e 4 W e 00 R 2 1 2 15 2% (F 1059-1999)

BT e BT ). T 5 BB M, 2009,23(1):57-58. [S]. 1999.
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Discovery of a new family Sunopteridae fam. nov. (Insecta: Protorthoptera)

from Shaanxi Province, China — seeseeseerermrenrmiiiiii s HONG You—chong, et al.
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