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Determination of formate, acetate and chloride in industrial wastewater by
ion chromatography

CAI Feng’, JIA Hong-Xin

(Liaoning Institute for Food Control, Shenyang 110015, China)

ABSTRACT: Objective To establish a method for the determination of formic acid, acetic acid and chloride in
industrial wastewater by ion chromatography. Methods It was detected by lon chromatography detection, , quantified
by external standard, , eluted with NaOH as eluent gradient, and passed through a lonpacAS11 HC type analytical
column at a flow rate of 1 mL / min. The temperature of column and temperature detection cell temperature was 30 °C.
Results

The detection limit of the method was 0.02—0.05 mg/L. When the addition levels were 0.05, 1.0, and 2.0 mg/L, the

The linear relationship between formic acid, acetic acid and chloride ions was 0.05-10.0 mg/L (+>0.9994).

recoveries of the standard were 91.8% to 95.8%, the relative standard deviations were 2.35% to 5.34%, and the detection
limits were 0.02 to 0.05 mg/L. Conclusion This method is accurate, exclusive and sensitive, requires a small amount
of sample, is easy to operate and reliable.
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ICS-5000 &+ 3% . AL A5 . lonpacAS11_HC
HIAHTAE . ABRS500 4 mm B sh A0l # . AG11-HC £
P (e H U A

50%NaOH HR (A REg); HIR . L RVRME M & )
(1000 pg/mL)(3EE 02Si 24H]); 1000 pg/mLCIARMER K
(GBW(E)080520, 4=k T-AniEd) i Z2 51 by B 58
FF A H); SE8 AR I —2oK .
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IRAPRERRNE: /5IEFEE 1.0 mL B RbrfEE R
Wi\ 1.0 mL ZIRFrERE W . 1.0 mLCIARMERS &, BT
— 20 mL A&, FBLUKEREZE, 75, HBFR.
ZIEA CIHEEY Ny 50 me/L TR-AFREPIRI, 4 °CIR-AT o

TRAFRME AR AT B0 38 X4 W 1 TR A b
HELAEW, i A
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LV EAKFEM 2 RETIT 0.22 um BFLIERL g, AT
BTN WRARESL RV 0T, BEECE 4 °Crk
RV TRARAE o
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3% 45 Dionex IonPac™AS11-HC(4 mmx250 mm,
9.0 um). WBIAH: A 2 100 mmol/L NaOH, B /K. iik:
1.0 mL/min, FEiE: 30 °C. #FFE: 25 pL. B TRBL(E
DEF LR L.
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3.1 BIESEEMKTRREIRE

FHHL AT 28 3BT R AL . R NG B -1, R
5T A3 BT AR RO R e B, X T RE AL 40 B0
% lonpacAS11-HC B FacHett, HAA RN, & Tk
Jit, A AT AR T AT o R BEIR A e R RO A A
o3, WM RS IR 1, TS5 RMRuE &1 alnT LR

FHY B HIR R IR, % T AS11-HC K1, R NaOH Wy
WRDEI AN AT o IR AR A FT i A R R AR . 2R AR
S TR BB I TR 43 12 B2, 25k MR (NaOH) Ve J82 18 i
AR . QTR NG T PR R RIS, e (NaOH)
W 5 mmol/L I, FH FRAR FI ZBRAR I AT, BEARIRIE IR . 24
PR (NaOH)HR BF 2 mmol/L B, AFIFELR 4y E, 5T
T dr, kB E S T B . W, 2
TonpacAS11-HC 7B 4, 2 mmol/L NaOH IFRAE ke,
BREEVEM AT P R . SRS T A BT E
R BERBENE

Table 1 Gradient elution conditions

Fisf [11] /min WA A% st B/%
0 2.0 98
21 2.0 98
30 60 40
35 60 40
35.1 2.0 98
38 2.0 98

3.2 HGERTRIEXT S RIS 0

R . SRR TR 15y B, v LAk
W, (R R /N, BT B AL, A e 4y 3 A
B8 I A] AT, SRR GE 0.8, 1.0 A1 1.3 mL/min FEAF
FE, Tk 0.8 mL/min B, ST gt KK, HIEEA
U WK 1.3 mL/min 5, HERRFZRRTEE < 1.5, &~
FAEsR, IR 1.0 mL/min, 7EILEMET, HIR .
TR A B F R R R 4 5 14.673 0 11.043
26.720 min, SFFL S E . BHIELE 1,
33 RN E&MTEE

S AIBCH AR . LR ANE TR 0.10, 0.50. 1.0,
5.0, 10.0 mg/L MbRifE RS, FAERFA LS ps(N)5 5k
WY mg/LOXO)EE SR Z R . ARl 2 R L3 2.

2 AW, WAL v B 2 A R 2tk
34 FHAEEMR

AN A — ZR AR JEE 1 FH AR . 2 R AR R S % B
fif B A R ({5148 EL SIN=3), 21 53 F FRARASHI R A 0.02 mg/L,
Z RS FR 0.05 mg/L, 5B FH MR 0.02 mg/L.
3.5 HBEEMEYERAKE

GB/T27404 SZI % R ALTE £ S BRAR ARSI 7 v ] i
HRER, W18 13728 FUKE, AR BRAR . 2 FRARFN
AR 0.05, 1.0, 3.0 mg/L MIFREERSS 6 147,
FH IR & A7 28 B R0 R 1 A ATl a2, 815, ik
FSF- 278 53 R B BN 5.34% . 3.01%H 2.35%, -2 [nlii
AN 91.8% . 95.2%F1 95.8%, Z5HHLF 3.
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Fig.l1 The chromatographic peaks of formic acid root, acetic acid root and chloride ion
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Table 2 standard curves of formic acid, acetic acid and chloride

ions

. Hi 2 £t e i:PS

PR & I .

7] &3] /(mg/L) 7] 2
H g 0.05~10.0 Y=0.214176X-0.00486  0.9999
LR 0.05~10.0 7=0.115396X-0.00709  0.9998

ABET 0.05~10.0 Y=0.324042X-0.04322  0.9994

*=3 HmEWE,
Table 3 Sample recovery and precision
B 0.05 mg/L 1.0 mg/L 2.0 mg/L
bR
p PR pope, TIOR pope, PR popig
/% 1% /%

ABET 921 2.71 97.0 2.36 98.4 1.98
IR 90.2 6.24 91.7 5.69 93.5 4.09
LERR 916 3.44 96.2 2.71 97.8 2.88

3.6 SCPRtERMNE

AT P F R PR . ZRRMAE T, FEE
AR PR R TE R, R R RE 10 55 ERE, SEATIERE
TR, AGER I 4,

x4 HRER
Table 4 Sample results

5T AT H R AR LR
/(mg/L) /(mg/L) /(mg/L)
FEA 61.29 3.9 3.62
¥ B 40.52 0.63 2.20
¥ C 52.32 1.24 1.66
¥ D 27.48 221 2.0
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