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Development of total organic carbon reference materials in water solution
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ABSTRACT: Objective To develop a national certified reference material suitable for calibration and analysis of
relevant instruments. Methods After a series of procedures including the selection of raw materials, the
measurement of characteristic values, the preparation of reference materials, the homogeneity test, the 12-month
stability investigation, the characterization measurement and the analysis and determination of uncertainty
components were introduced by other factors, and a kind of total organic carbon reference materials in water was
obtained. Results The certified reference material of total organic carbon solution in water had good uniformity and
stability. The certified value of the reference material was 1000 mg/L, and the relative expanded uncertainty was 2%.
This material had been approved as the second-class national certified reference material, which was numbered
GBW(E)082426. Conclusion The certified reference material has good performance and can meet the needs of
various area, such as food, medicine, daily chemical, environmental protection and chemical product research. It is
expected to be used for calibration and analysis of related instruments (total organic carbon analyzer) and evaluation

of analytical methods, so as to play its due role in the unification of relevant values.
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(1) B84 Z1R(2043) °C, B (55+5)%RH;

(2) M FR AR K — R AUB (4> b 204.2236)
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2000x 107> x 204.2236

FRFRE AR Z I 1P AL I .

(3) e HBCHIAF AR HE I bR RS, #E 2 h S
R5), 43%F 20 mL B, 932 20 mL, L%y
400 32, SEBRET, SA USRI A S NBURE R R 1 mL.

Croc = =1000 mg/L o



3532 B dn 2 4 R R I A 4R

F10 &

(4) 617 I BRI, B T (20+3) °CE~ATT S
223 AFEMAAARE

(1) 5L

FREVIRECH G, 24 F TSI E, BRIy
BWEA R A, S AR EY R B DF
1343-201207 A3 BN 2.2.1 4> E 25054 I E S50
PRUEVAWORE S R BSR4 5 BERLAHER 10 JHRE 5h

AR HL— 7 Sk 114 200 35 v 0 T T b o TR R, VR B2 A
312 10.0. 20.0., 30.0, 40.0, 50.0 mg/L. FEMERHIRES
S B R BURR BR B E N 20.0 mg/L BYFFE, BB
FATRRRE 3 ASTRE, R SR B 0 A BB 43 BT A
o 3 AT R BRI A S M I EE R, XTI
AT ESHT

(2) KifE %R

AN 25T B 5 5 Y BROUN, XAk R A MR VS TR HE ) R
e VEAE W IRAEAE 51 [(2043) °CIHEAT T MM 1 4R
TEVEEER o SRR E MR FH 1 WG 8 B AT WL o B (S
TEAN TR B TRT AT A T 6, IF A T 58140 HT

(3) R E M H AR

% 5238 i Sk AR ARHE ) T A R E TR, JRLR A
FEE 1 R R, BERLSHAE . FENLAIE 6 JHFE &,
SrE Ta i A U T [(60£2) CICRFRAR ) MR ML AT 4%
R (20£3) °CURAT 10 d, X He 2 FhOR RIS AR E

R
3 HR50MH

3.1 ¥HEMRE

TE 95% M B ME T SR FH 7 224001 2 B0 RE i (1 5) 1k
(ISO S0 34, 35)!'191 SR 4 [AlARE R 2222 $,=0.057,
LR PN BRI 22 O I BT R 22 )5,=0.040, TU:

2 -3
287]2:3.56><1073 o1g
S? 1.63x10 °

#eenig @ =00 R 1v2)=2393 "yt pop 2
BT ) S A7 ) 25 5
52 > 52, OIS ATHER= AR BbRIE SR 2 e F ot

2 2 3 3
SH:\/SI s2 :\/3.56><10 31.63><10 2 sax10”
n

MR DU e K b B BILBR VA T8O 4 o )
SRS F /N T RS PR R SHE Fy: 2.393, HERH
K AR AR D) BRI S0 . RERL IR AN 5]
T A B8 B o Al 2 15 005 0 DN B b o B 2 /N, T
SN E BB SN R Bt L (R 1.

32 BEMER

3.2.1 kKA
T — Fh i R/ AL 2 AR TR B A S il A 1% o ok

FRUERE S IR LR, SCR I HEAE N 2R, frk
Bl PAxACRmE, DLy fOEK B U 5 &, fa
W2 HER, WA RER by LHRHEE s(by) 7351k

R 1 kb B ENBRRITEY B 5 M BUE
Table 1 Homogeneity data of total organic carbon in water
solution reference materials

SEA 7 25 R /(mg/L)

PGP = DR {8/ (mg/L)
1 2 3

1 20.06  20.01  20.07 20.05
2 20.13  20.09  20.07 20.10
3 20.03  20.09  20.14 20.09
4 20.17  20.10 202 20.16
5 20.03  20.08  20.09 20.07
6 20.07 2011  20.17 20.12
7 20.09  20.11  20.05 20.08
8 20.02  20.03  20.06 20.04
9 20.11  20.04  20.07 20.07
10 20.08  20.02  20.12 20.07

n —_ —

2. (Xi =X)(Yi =Y)

b=t =04317
E(xi -x)
S =0.6356 °

s(by) = —————
1/Z(xi -X)?
i=l
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Table 2 Long-term stability experimental data of total organic
carbon in water solution reference materials

B )/ A 1 2 4 6 8 12
NIE=S
I 1002.5 993.8 1003.3 10102 999.0 1004.3
/(mg/L)

322 ‘HES
[ ot ot B P B A A T TR U 4T, 35S 3
b,=—0.1086
S(b)=0.2416

H B BE f=n-2=3 Fll P=0.95(95% & {5 7K ) t 434 H
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I AT E o
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K R R R R R 5 e 10 d [ Table 4 Standard data of total organic carbon in water solution

BRI NSRRI 12 DA, S U bR
ViR sE Ptk R AT, REBCA & BARL, TR RLUGAE %
PFEGER AT, B HUBRIE bR P I i A P R
R4F(F 3),

Fz3 KPRENBRBRFEYRIEHAEE T IR
Table 3 Short-term stability experimental data of total organic
carbon in water solution reference materials

HitH/d 1 2 4 6 10
FWHUEAAMET 10050 10045 1007.0 10059  1003.0
BT 1003.5 1005.1 1006.9 1005.5 1003.1

3.3 K BEHBRED RN ER

K v A BB Vb T BRI K — Rl A
TR J5T A TR o S, 5o B LA ko B T 0 B 1Y
FEAE, HAEE A
Croc = Wgr\j; X mcijlr x M

ToC % Mg

K Croe —/KH B MLERIE RS HEY) R BC i B, mg/L;

W 2P 28— B R SR 40 AR vE Y R 40, %,

M s—PRIURI AR R AU B 2l AR v T T i, g

w s SR R U Al R R o SO v Y R R
i, BUE N 96.0856(=12.0107x8);

M SR - FF TR S 4 2 s v ) I Y
204.2212 g/mol;
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T EAL, HoOrk AR S S5k —8.
BamsE RN K 4,

W ERsL SR, R )E
Croc +=1000.8mg/ L .

Croc.t — /K AR BAREY AL S0, mg/L.
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reference materials

g AT 45 R/ (mg/L) WEEE R
1 2 3 /(mg/L) /(mg/L)
1 20.02  20.03 20.02 20.02 1001.2
2 19.98  19.95 20.03 19.99 999.3
3 20.05  20.01 20.04 20.03 1001.7
4 20.01  20.03 20.02 20.02 1001.0
5 20.06  20.08 20.1 20.08 1004.0
6 19.94  19.95 19.98 19.96 997.8
7 20.01  20.04  20.07 20.04 1002.0
8 20.04  20.05 20.09 20.06 1003.0
9 19.89  19.95 19.92 19.92 996.0
10 2001 20.03 20.06 20.03 1001.7

a. [E R —RArED) BT A6 B s | A AN 5E BE (uy )
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(2) FRIUE K —Gbn P ot 0 5 1t BT 5 | A RS o B
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SR/ . RFRE AR E BRI R
R A 2 JE o B B | BIANHA 22 B A AR
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0.0071
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(3) AR R U 4l B o 0 T e i F i o T
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M TUPAC 2335 (14 1R B X S o it R h #5753 My Ay
(12.01070.0008)g/mol, FHoAr e 7E BE #5349 &) 43 i e ik
M 0.0008/+/3=0.00046 g/mol , 4BFE — H R A4 4 Xk
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Uz =+/8x 0.00046=0.06066 g/mol . P8 PSR B ER A3 I 4 2R, R PP Ak R e PR 09 (8105 Jy 2245
0.06066 BF A M AR AT FE, #7000 612/ A 1 KR
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piAln=
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DU B RS 5 ) AN S Uy :

Urel tts=+Urel 1o +Uret to.2 = (0.763%)2+(0.242%)? =0.800% o

3.4.4 ARBEMIRENTHEE

Ut Toc =Wy + Uy +Ufs = 0.10296™+0.093%6%+ 08007 =0.813%;

PIRABERE: Ugs =Kx Uy =2x0.813%=1.7% ~ 2% .
4 %

AR SCHTE B K A A MLERVE bR A T 40 T 45
P RUEMEE, RAER — Rl AR Y o B2 R
i, EEIE E R — SR EY R AR e R A R
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TR 5% RGN 114 75 22, Tﬁﬁ?*ﬁaéu%%(uﬁmﬁb%éﬁﬁu)ﬂﬁ
e . TR, SRS W A R ML a4
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