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Fig.1 Flowsheet for analysis

PVC HES PRI BRIN S RN
Lx 174
wi=1°g x 100% , (1)

KD w—FES P IEIBH]  FRB D, %; 0,—GC HFEBF B FREBIRE, g/100ml; V—RE BIE R R A

WA R 2003-09-07
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ERMBL, ml; m—FRIL PVC BRI R, g.
BILIEMER A, =a-p, + b HH o, , K o— R EHLMHEH, (mv-s)/(g/100ml) ; b—8: IE B 2R 0 E
BB, mves; A, —HE & AR A 5 AR T A, mv e s.
KERUERARD), RS EBEREELT | O TIET: i SN EEETF; R ERRE
BREF; fr— T EE T W) TE R .
£y |
01= e fu e 20— x 100% . @)

2 THEE®TA

TERAR « B R T, HRBEXTRR N
Y=f(x,,x2,x3, ...... x,l)=ax’{l><x€2xx§3 ...... Xx‘,’,n, (3)
KO o HERBREEE p TURER, AT IR RS & p MAHEE 2B A, WA R GEx
Ao ) R

2l ou(a 2
(%@=§@%ﬁ’ (@)
KD v AIFHEE.
T = 5 G PV AR R
u (w,) \/ u(pz u( V)) ( u(nrln)) + U fram) + 0 2(f0) + 0 2(f1) (5)
B
u () =V u () + W2 (V) + 0'2(m) + w2 (from) + 0 2(f) + 0 2(f1) - (6)

3 IMEESSRRAERE

AEEEI T RINT 2 1 (from)—FES BRI SRR BRI E B, B KA ; w () — TR AISRECE K
AW, B AV u(fo) —RERT IRETHER MO B BE L B 294G 5 u (V) —HE 5 B 20 B A RO SRR
B B, B AP 5 u(m ) —RKFHK PVC BEER (FR 1 @) HR IR B REFE , B H3FAE s u (o, ) — 3 RE VROV BE A 3K
RINEERL, A KVPAE uw,— B ERE W RO RH T, A 2B o, — W T R R B, B K
fli.

(D) u(foom) : —FEREAR RIS, 8K

u(fhum) =0, (fhom) =0, ﬁ z:f5:3 v = 0,
D u(fy) FWMEZRE, RIEXD 8%, RE 2% WRE , RESHHA

W (i) = %2 100% = 0.67% , & (AT FFE 25%)v,h=%x(6.—12—5)2=8.
(3 u(fn) BUEHE R L HEFERE R Y 100% , B2 RA =4 o,
u(f) =0,u' (f) =0, HHE v, = .
() u(V): R 25 ml ZEM(AL £0.03 ml), BLHAMXM RREE N,
0.03

u'(V)=%x100%=0.069%,EE¥3E vy= o,

() ulm): AFZ—KF(0.1 mg) WRMMMAREEN .
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0.1

u'(m)=1¥°fg~°x1oo%=o.0058%, ELHIE v, = .

(6)ulp,): o, WRMAHERE MREME A, = arp, + b RAF. FH —RIEERER,FURBERE N
~ ps, B BERE 3 WK, AR IS SE 8 4850 (X B 1L DEHP BB BN Ay, A, A ~ Asi» Ass

Asy, HAEFF £ 1.

% 1 DEHP ##% B #18 HAEER
Table 1 DEHP concentrations and peak areas

s34 P—UGHERRTER P YGHERRRR BUGERRER S HER

/(g*100ml~") /(mv+s) /(mv+s) /(my+s) /(mv-s)
0.0009212 368 280 399 349
0.004606 2767 3245 3005 3005
0.009212 6315 6961 6809 6695
0.04606 31359 3301 32248 32206
0.09212 69110 67882 74887 70626

BRI EZ N A, = 764030.7p, + (- 790.8) , #1F a =764030.7 mv-s/(g/100ml), #EE b= -790.8

mves, WiHEHAHEEXREHN r=0.9991.
TR E B R AR R 2 (D) A, SRZEMIARMEIR2E Sa /, )N I, & o b BOSRYERZEA0 1 o1 B2, U
AR o, MABEE . REMZRAIER o, =
u?(0,) = (A, u*(A,) + (b)Y u?(b) + *(a) v (a).

(3 ES 8
9da L _ 1 6
c(A, )— 4= = 260307 = " 31x 107%(g/100ml)/(mv*s),
_90 1 _ | S -6 .
c(b) = Jb = - T T 760307 -1.31x107°(g/100ml)/(mv-s),
c(a)= (70 A—‘ag—b=4.00x10-8(g/100m1)/(mv-s)2.

KB A, BOE39ME 2256. 20, BV o, BF-391E 0.03058 A BIHEL 8, BR i 4, 1.
FUAEZRRZERMIRMERZE R o 16 MARERZEZTTE Y.

Su/p, =] % = 1454.8 mu-o. SRV EMAHE (DR RIETE uy

S, = 18722.2(mv*s)/(g/100ml) , L BIRS IE BHER R RIOAHEE u(a);
Sy =771 3mv+s, A IE R BB AREE u(b);
H B VA /p, = Va =y,=5x3-2=13.
(7 ug: BRI EHRAERI 10 K, B bRt 22, X R0 ok BE A AR v MR I 5 3 38 (483 10 1K), B 5 b
W BEAHEVE W P AR HE R 25 BORE o, AR BRE BER -

dzij—i‘l 100%_37[‘3‘0,21592911“ HEE o=n-1=10-1=9.

H8 o) = LS - 007, () = 2 AR RBEHLER 1 A K

(8) u, ARHEVIRMI AT E R £0.5% ,$IESHM R, /B B2,

axO 005 764030 7x0.005

u,.= 3 =1273.4 mv-s

PRAER) R @%ff/ﬂﬁ%ﬁq% R BEHE v, = ».
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4 THEHTIBEENAENEHE

A AT u(A,):
w(A) =/ vl +ud+u? =V 1454. 82 + 2159.29 + 1273. 4% = 2898.37 mv-s,
BXMBAHE:

_uf Ay 2898.37* 5
A 14543. 8, 21599. 29 12713.40 77

Vaso, V4 U
pe BIRHIEE u(p,)
w(p,) =v (4, u*(A,) + () u(b) + *(a)u’(a)
=/(1.31x10‘6x2898>.37)2+(—1.31x10'6x771.3)2+(4.00x10‘8x18722.2)2
=0.0039805 g/100ml,

ARBEHE:
N u*(py)
ol 64(Ax)u4(/4x)+c4(b)u4(b)+c4(a)u4(a)
VA off 73 Va
_ 0. 0039805 _29
_(1.31x10’6x2898.37)4+(—1.31x10“6x771.3)4+(4.00x10'8><18722.2)4_ ’
25 13 13

0x HIFIXTAE E L

W (p,) = ”—(p“’*—) x 100% = ‘%9805 x 100% = 13.011678% (X B o, BUH £ f# i+ 0. 03058

x

&/100ml) .
WL & AT E R R BN T 2.

®2 THEESRERME
Table 2 Components of uncertainty and their values

e E b4l HHE HEEH o
' (from)/ % 0 ® B EE
u' (f1,)/ % 0.67 8 B EE
' (fx)/ % 0 o B EX
W (V)/% 0.069 ® B ¥5)
u'(m)% 0.0058 ® B #5)
s s /(mv=s) 1454.80 13 A EA
u(b)/(mv+s) 771.30 13 A ES
u(a)/(mves) [ (g 100ml~')] " 18722.20 13 A ES
uy/(mv+s) 2159.25 9 A EA&
u,/(mv+s) 1273.40 e B ER
u(A,)/(mv+s) 2898.37 25 B %
u(p,)/(g*100ml~") 0.003981 29 B %yl
u' (p.)/ % 13.0117 29 A ki

B 2 PEMBAHE S BIOERAR (53K (6)183].
u’ (w;) =v (13.0117% )* + (0.069% )? + (0.0058% )2 + 07 + (0.67% )% + O
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=( ()_-g§_4+0,4537) % =13.0323%,
O

CECETS
_ u'e(w;)
M fm) | WD) wHY) | wHm) |, u ()
Ufham vfk vy VU va

_ (13.0323%)* =29
T 0 (0.67%)*  (0.069%)*  (0.0058%)*  (13.0117%)* 7"
+ + + +
o 8 o0 o 29

5 R RTIBWEE

A ENR 29, BIE5XE 95% 0, 2 t 2R, k=2.045, T BAHEER.
U = ku, (w;) =2.045 x 13.0323% =26.6510% .

6 i it

A B PEA BT LARGE , w’ (o ) B E BRI o' (p,), T v’ (o) MEBERBETF w(A,), u(4,)MRETF
BCIE SR A S P B SR PR R 0 S o HE (RN SRR, B MR ARG, 1 B R BUR 2 Bk iy
—HER). IR AR SR B R HE B, A RS RS B O R R B E 5 B R L2
BUMY, BA B AL BRI X O R B R R BRI T AR SR A R AR Y
TRIEMKZZF, MOALDEZGE . XT A, BUERF (B 5 5 R4 4 0 W T AR 5], BV B R /) B, LR
MM A hEF T X 3.

R3 FEA RENTHEEMABE
Table 3 Uncertainties and freedoms of different A, values

A,/ (my-s) 0./ (g*100ml~") u(p,)/(g 100ml~") vpzeﬁ‘]) u'(p)/%  u'(w)/% Vuoff
500 0.00169 0.003910 27.84 231.34 231.34 27.84
1000 0.00234 0.003910 27.84 167.09 167.09 27.84
2000 0.00365 0.003911 27.86 107. 14 107. 14 27.86
4000 0.00627 0.003913 27.92 62.40 62.40 27.92
8000 0.01151 0.003920 28.12 34.05 34.06 28.12
16000 0.02198 0.003946 28.88 17.95 17.96 28.88
32000 0.04292 0. 004048 31.65 9.51 9.54 31.64
64000 0. 08480 0.004427 39.10 5.22 5.26 39.05

1) H RO (RO B BN BUT T A/ MR 4
MR 3 ATH, A, BUEARR, M RHERE u(o,) EMAK, T RHERE o (o) F o (w,) 195

WEK . A AR BT, AR B B X A & ML U M B R T S, ER R 4, Ul
i, ZEAEASRAR K, 8B AT G B B T S R —#.

7T % it

LABISE DEHP 6, 3FA5 T PVC A IE A5 2, REERBEFIMFR EMENNEHER
. AE SRR SRV L P , R SRVRY: o i FE 445 % A 8 5 BE 0 3 o B ARV MR K, BB T ZE S Bl 2 o , T2 SR
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Uncertainty evaluation of determination of plasticizers
in PVC by gas chromatography

YUAN An-zheng

( Guangzhou Urban Drainage Monitoring Station, China Urban Drainage Monitoring Network, Guangzhou 510655,

China)
Abstract: The uncertainty evaluation of determination of plasticizers in PVC by gas chromatography was proposed.
Precision of the instrument, uncertainty of the certified values of standard reference materials used in the measurement,
and uncertainty arising from the preparation of sample solutions were considered as main sources of the combined
uncertainty. Expression of various propagation coeflicients, component of uncertainty and the combined uncertainty were
deduced and calculated. The determination of DEHP was taken as an example to illustrate the collection of various
parameters and the method of calculation. The uncertainty and freedom were basically unchanged in a certain range of A,
value(peak area of the component to be determined) . This uncertainty evaluation method can be a template to evaluate

that of similar determination by using linear regressive standard curve.

Key words: uncertainty; gas chromatography; plasticizer
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