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3,6-DCP %0 3,4,5,6-TCP

TE#, BRT, 255K, TER, TER, RRAE, RAEE

(LIRMK2 (L TREWR B, T8 MM 450001 ;2. PR A AR BEER K, W MM ,450004)

B OE AITAHMNEARALPAORAERTHI,6- Kk F#(3,6-DCP)F 3,4,5,6-@ KA F
#(3,4,5,6-TCP) s Sk Aa i 54 5 k. £ R A Hypersil C18 &34, R 542l B, 4 2 4 K 280
nm, KA V(L) V(RRSKA 1%k TBRER) =15:85 /s, LRk H 1.0 mL/min, &
R25C. 42 A%,3,6DCP 3,456 TCPALREFH TTEALF B, AHHANLLERHARX
AR AR E DA A 0.58% #= 0.40% ,# B R4 A1 4 2.01 x10 7 g/L A2 5.09 x 10 *g/L, fe 47 &l & 4

4 99.88% ~100.5% # 99.89% ~100.1% .

kB HUARAAEE; LLEASKR 3,6 - ZH UL THR;3,4,5,6 -wRHAEEFTH

HES S 0657.7 NRARER: A

0 3l

3,6- 4.0k g B BB (| 3L 4 3,6-dichloropico-
linic acid, 3L HjF5 3,6-DCP) & — R K 5k & #1 B!
MEF, BAERVUE R R EPRB R
. BRASEAY. BE.3,6-DCP AR B EE
EA KBS R R kg
Herp3,4,5,6-paE e H AL (3,4,5,6-TCP) X
BRI BAERFEE R T AR RN &HBM. >
BEREE RAEEARERTERA BERAES
BEw A" 7. 3,6-DCP Hy M k¥4 ot B —
AR NaOH {EX R i, IR T T KB WP
HEBARE3,4,5,6-TCP 4 % 3,6-DCP, i ## W&
B PR S 3,6-DCP a4 3,5,6-= 4N
nE B g R LAY 3,4,5,6-TCP R EI ™= 3,5,6-
ZEAREMR2-FREEHYH, B R
T fE HRTE TR R WK S BT T R KT i AL F
AMTZHREARREEEE L. HAT, 84 3,
6-DCP #13,4,5,6-TCP R4 ¥ A = 48 6 1% 5
WA G RGO R T & AT
Fig b Ab 38 , 2 4 B B ; W AH B35 B 42 4 3,6-DCP
F3,4,5,6-TCPEfHFRAARMMIHIMHEER,
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{6 [5) B 43+ B2 L ¥R F 5 7 7 0 BB O R R L 3
B E. EE R RBRMAAIHEE, R ERK
M 3,6-DCP H13,4,5,6-TCP #t 47 T &) A
W &Ik R HEH, 7T 4 3,6-DCP [y
EFETZRAMTGREEHEM®RERY
X F.

1 sKwHs

1.1 XE5EA

Aglient 1200 B B3 AH A S (X B R
/3 7]) ;UV22401PC RS 4b - AT WA 6B (H
AGHEAT) ;AW B RF (AR BA
7) ; KQ-100E #4875 I 15 vk 4% ( B 1L i BB 75 4 %
HRRAH).

3,6-DCP #R#AERE (L E =99.5% , KB i &
A FRFAH) ;3,4,5,6-TCP fRERF(HE =
99.5% ,BEIEER AR B ERERILEARL
7)) ; FEEM Z B R Ak sl (R B I A H L%
MARANE) KZBRMBERY I athas (HH%E
A2 A RAHE) B S R e (R
BRI RRREARAA), EBRAKA
TIRFEEK, B

B & T0E - B4 Al 5 R0 SR B 5 R BT BY I E (09230041006)
WREEE REE (1963 -) 8, WIERA, BN AEHE, TENSHAEFINGREA VLR & BT O,
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1.2 BigomEs

Hypersil C18 (150 mm x4.6 mm i. d, HEHhr
FES pm) A AN ES , K I 3 K 280 nm;
WEhH R V(ZIE) : VOR8N 1% k2 8
JKYEW) =15:85; %% 1.0 mL/min; H: 8 25 C,
HAEE 20 plL.
1.3 XBWHZX

WHBE 10 mL )kZ BT 1 000 mL 5 &
KR AL, A 0.45 wm SRR R A A

AP HETFRE —E & H 3,6-DCP f13,4,5,
6-TCP PR #ERE T 50 mL BT, LR #
HEE FEH0.45 um BB EH.

HERRFRBUF IR LB AES: 0.5 ~1.8 g( X514
0.1 mg) , BT 50 mL ZEIF , HHZIEER
HREZ,0.45 um EESEEHESN, R HEHE
BUMRMREM R EE R

2 BRI

2.1 BESWERENRL
2.1.1 #alkkeiH

SR — E YR E # 3,6-DCP F1 3,4,5,6-
TCP FRMEW , 76 UV22401PC A E 4N 3 J6 6 B B
#HITEFE KA, SR8/ 3,6-DCP H1 3,4,5,6-
TCP By B KWK K K 4 51 9 299. 5 nm F 304
nm. AL F AR 280 nm FE R KM K, BRR
EiZE WK F 3,6-DCP #13,4,5,6-TCP #y
WERER AR, BB R MMM EEXE

1 200} (23!
1 000}
2 300
Z i
o0t
=

400} X

200+ \A’_\_"L

0 . - ,
0 5 10 15
t/min
(a) PRUERE S AIEE

KT Rz gD, Rt E, Ffr bl A 280
nm VB B AR R ] 5% .
2.1.2 AshMEAmHLER

RETHE-K,ZF-KBR_EH -8
B-HE.BR_EW - LENOERR SR A
BB - KRR, RARMBESIHERNFE
EXTERRAG, NERKRT BIEEEER
.M ERACKE - KR BEERK, B
Ry, #— LB ATARE L HTER,
R RS Fsh R 50N 15% B, X
MBEPEYRNSBRREFEREEE Y,
R RE P T kE,{HRZ 3,6-DCP M 3,4,5,6-
TCP M HFE—ERNHBERAR.

EHERSIEE AN RALHIEE, a2
H % 3,6-DCP #13,4,5,6-TCP A MUY R, &
BRPEERSEE EREEFFEMGTFEIK
RS . BRLL, 762007 X 30 A 0 R B, s
ERFBEPMALBKZBERMEBERENE T
e, U E RN AIEE 3K, ALK
MR V(ZHE): VRN 1% Bk KB
W) =15:85 B, I M B &Y RN BBOR RAE
HIETE X FR.

1A BRI EIS B AR R T IR MR
AR A S EIEE, K 3,6-DCP #13,4,5,
6-TCP {43 B it [6] 43 514 2. 8 min Fl 16. 3 min. H
1 AL, R AR U 4 SRR R ] R R R TR
B9 B, B AR B R ER.

1 200

(b),

1 000}

2 8oof

E
B 600}
§ 400+

200 F 3 2
0 5 10 15
t/min
(b) IR 5%

143, 6-DCP; 2243, 4, 5, 6-TCP; 3343,5,6-TCP

E1

PR R G B B AR B R i B

Fig.1 Chromatograms of standard sample and synthetic sample

2.2 MEHZRKBRHR

K R 2 A W B vk 43 B il — R 5 A R ok BE Y
3,6-DCP f1 3,4,5,6-TCP kRAERE , B A 4% B VA W
Y2 0.45 um 38T U, B AW B KR B 1T
B3R, IERE M RE TR DR R 5 i
BIRE « AR, IR y FALIFHTERY

[E15.3,6-DCP f13,4,5,6-TCP &) #r ¥t fil £ 151 )3
HEAHEENEAREIIFIITE LS. U3
fEMe b 2> B>k 48 3,6-DCP #1 3,4,5,6-TCP &
WM FZEST HE L AUER EREEH
i &4 T Wi 3,6-DCP #13,4,5,6-TCP (£



102 MM AEZ2R (T %K)

2012 4

2.3 FENBEE

HU#% 3,6-DCP.3,4,5,6-TCP 3 MR Wk E
PrdEd & WORE & IR AT IR IR AL B R 1, B R
385 B LRI E 3 K, B %X 3,6-DCP 13,4,
56-TCPIMELERWBEE, GRALR2.WLE
#,3,6-DCP 1 3,4,5,6-TCP Wl &£ 45 & 9 5 K A
XFRRHERZE ST H K 0. 58% F1 0.40% , B4R, W %€
MWEEERY.

2.4 FHiEMEKE

HE 4 3,6-DCP.3,4,5,6-TCP & & ¥ )X i
WRER 3 4, 2 5mA B B MRS T E
WHELR, SRV FRI P HEITUEL 3,
6-DCP #1 3,4,5,6-TCP #J i #% B 42 2 43 5] 7
99.88% ~100.5% .99.89% ~100.1% , % HiZ 4
M EAERRMERE, THT3,6-DCP &
BRIZMHM REBERH R THEHRSD.

#1 3,6-DCP#3,4,5,6-TCP JEFIHREHR
Tab.1 Regression analysis and detection limits of 3 ,6-DCP and 3,4,5,6-TCP

Hor EIY=lyy ] HERE SLURE/(g- L) BHB/ (g L")
3,6-DCP y =31 329x -290. 12 0.999 3 0.02~1.85 2.01 x107?
3,4,5,6-TCP y =13 435x +43.366 0.999 7 0.01 ~1.21 5.09x107?
k2 AEHMEER
Tab.2 Precision of the method
3,6-DCP 3,4,5,6-TCP
T bR =g FHE/ 18/ EHE/
RS § y RSD/% - - RSD/%
(s-L7) (g:L7) (gL (g'L™)
0.1051 0.050 5
1 0.104 6 0.104 5 0.58 0.050 4 0.050 4 0.30
0.103 9 0.050 2
0.394 2 0.092 7
2 0.392 4 0.393 1 0.24 0.093 1 0.092 9 0.22
0.3927 0.092 9
0.592 9 0.201 4
3 0.590 1 0.5905 0.38 0.2011 0.200 8 0.40
0.5885 0.199 9
*®3 3,6:DCP#3,4,5,6-TCPHEKR
Tab.3 Recoveries of 3,6-DCP and 3,4,5,6-TCP
3,6-DCP 3,4,5,6-TCP
HRRS LAE bR E B g7 LWE pillk < = i B
o g y S ER/% y . C L EME/%
x/(g'L7) x/(g'L7") x/(g:L7") x/(g-L7") x/(g'L7") =x/(g'L7)
0.214 2 0.176 6 0.176 4 99.88 0.241 0 0.1880 0.187 9 99.95
0.3652 0.184 0 0.184 2 100. 10 0.213 6 0.1885 0.1883 99.89
3 0.3240 0.175 1 0.176 0 100. 50 0.224 0 0.187 6 0.187 8 100.10
3w $10.58% F10.40% , B—Fp i fE ERMELSF SR
5

f# /i Hypersil C18 B 4r 4%, 2L V(ZRE): V
(BB 1% KZBBKBEW) =15:85 Rk
M. B T RN H 3,6-DCP f13,4,5,6-TCP
[ Bt K 3 &9 HPLC 7%, %I 7 18 min Z I 5E
B.,3,6-DCP,3,4,5,6-TCP AR B 2 M X BB
K F 0.999, 4T FE 4514 0.02 ~1.85 g/L 0
0.01 ~1.21 g/L, 3 k% ik 243 31l 24 100. 2%
H199.98% , W 5 45 R i B KA X A HE AR 2= 43 5

HERR A PR U 7
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The Simultaneous Determination of 3,6-DCP and 3 ,4,5,6-TCP in Electrochemical
Synthesis Reaction Liquid by High Pevformance Liquid Chromalography

CAO Jun-yan' ,GE Qing-ping’ LI Jiao-jiao' ,WANG Jian-she' ,WANG Liu-cheng' ,SONG Cheng-ying' ,ZHAO Jian-hong'

(1. School Chemical Engineering and Energy, Zhengzhou University , Zhengzhou 450001, China; 2. Henan Institute of Products

Qaulity Supervision and Enspection, Zhengzhou 450004, China)

Abstract: A method was presented for the simultaneous determination of 3, 6-dichloropicolinic acid (3, 6-

DCP) and 3,4,5,6-tetrachloropicolinic acid(3,4,5,6-TCP) in the electrochemical synthesis reaction liquid

by high performance liquid chromatography ( HPLC). The analysis was performed on a Hypersil C18 column

with a mixture of V( acetonitrile) : V(volume fraction of 1% acetic acid aqueous solution) =15:85 as the mo-

bile phase at a flow rate of 1.O0mL/min. The samples were detected at 280 nm with an UV detector and the

column temperature was 25°C. It was found that 3,6-DCP and 3,4,5,6-TCP could be well separated under

the chromatographic conditions. The maximum relative standard deviations were 0.58% and 0.40% and the
detection limits were 2.01 x 10 *g/L and 5.09 x 10 *g/L for 3,6-DCP and 3,4,5,6-TCP. The recoveries for
them were 99.88% ~ 100.5% and 99.89% ~100.1% , respectively.

Key words: high performance liquid chromatography ; electrochemical synthesis ;3 ,6-dichloropicolinic acid;3,

4,5 ,6-tetrachloropicolinic acid



