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Study of the effects on the formation of the liquid crystal system
loading Chlorpyrifos
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(1. College of Plant Protection, Shandong Agricultural University, Tai’an 271018, Shandong, China;
2. College of Chemistry and Material Science, Shandong Agricultural University, Tai’an 271018, Shandong, China)

Abstract: Effects of organic solvents, temperature, n-alcohols and inorganic salt on the formation of the liquid crystal phase were
investigated to discuss the formation law of the liquid crystal system loading chlorphyrifos. The results showed that the substituent
in the phenyl ring was advantageous to the formation and maintenance of the liquid crystal phase. A high temperature could cause
the system water content to rise when the liquid crystalline phase formed and vanished. With an increase of the chain length of n-
alcohols, the minimum water content for the liquid crystal formation slowly increased. When the liquid crystal phase vanished,
the maximum water content first rose and then dropped. It was found that, by adding inorganic salt, the maximum water content

needed for the disappearance of the liquid crystal phase decreased with hydrated radius of positive ions decreasing, which showed

that the liquid crystal structure was unstable.

Key words: chlorpyrifos; lyotropic liquid crystal; crystal phase structure

0 7

il

R ATFLR LB SRR/ R R FEE TS TR
I Gy BB SEIE A, A [ N AR 250 BB K b A
TEKHHRE S HhTRGE R 0/W B 2 ALK
FITC R, S A R K 20 93, BUE A R 25 1y 1Y)
o i AR SR FRAE B AR o 2 3 [ P 5 [R) st ey oL i
T 2 AR A R R T , B IK —F0 B  A 7

7= B #1 :2008-06-04

ARG

AR RSSO AR R A AL i A o — b
A, BA R M REA FP A5, oA P T
25 1o [P AR e ) e AR 2 18] LB sl LR
TR 28 R 8t R B A T T AR S R R R R AR
Mo DRATRRR A J 100 247 WA S (R RS 3L Sl
GLR R ER 1] S A S e A e S S R U
i R G WAL, B2 R S TR . B R4

RIS , A G 0 4 T IR T80 24 S 5 3

PEB BT ALAEE (1983- ), 2o, INZR H R A, £ BN FR 27N L . Email : kyjie32 @ 163. com
* BIES 2207 (1968- ), 40, INARSEIEN , BIZURE , Wi+ A: S0, 5 2 FEREAR A3 Bl 2R KoK FEFUR 25 7700 5% . Email: fangll @ sdau. edu. en



2 I NN - ¢ ) 3
WS TR R, B RS R R
fRAEUE A, DB 2 AR B2 25 103 B 25 28, dn LR A RZ IR LA R SR R G A

LT A AR 250 GERE BARG 5EAATRRAY 2%
R AH Sy AR EERR , S BUA R I B
P E P A A ARG BEFLIBOY MU 72
Hh g IR AR A B AT T G E )N
AR 327 AR 28 AR 25 BRI BIE TR LA =,
SCRGWIFE T 50 GlLBE (I JOHLER 25 4% P ZR X 2
TR AL AT LR (R B2, PR3] AR 2 R AL
AR R BT A 1 A5

é]\

1 Lk
1.1 XS F

BEAEME (55 R 95% , Ll AR 46 BH 4R 1A B
PRfl)  FAh AR AR Al DA IA 2 42.5 €. &R HHE
TESTMT T BN 99.8% 5 1 ot I AR IR 45 (V175
AL T2 4248 ) 5 R & 0 2R B 2R 4 & Js ik NR602
(VLA e T ) S48 i 4l fb A AiE I 2 2% 3¢
WU e IR AL, Ko IR

AR BT SR B % (BHSP L, HAS) s L 7
FKF-(BS210S %Y, P4 1 5% 2 ) iy ) ; 8 948 R A (ZH-
1CHY 2 BB R R A IR W) 5 e 1 ek 4%
(942 B, 1M R A RS W) ) < e 78 AL (RE-
52AA, W ARAEANER) ) s IEA K ZHE SR
(SHB-TIT, B M 3 BF T3 A5 FRA A ) 5 L5 %8 4
(DDS-11A %, FigFEREEINAR AT o
1.2 KEAHE

AR R R, R 5 FE WV A 1 BB
HIZRIR] R OR, 2R, ZH R 80400, BO AR 75% 75
FEMRA WS o 25 CCHEIRAE T, PRI TImA
T (75 % (17 B FERRA V) FIIR B TS PR (- b
FEORBEIRES + R OB SR E LIk, i te oy 1:1)
1 g, FEETMAR TR AR MER TR LR 7:3, 188
TN R ZRARK i R AR G AR St A S BRI
AR IS, 1330 7K ) o 2 4 400 R H S R 4
(ELR 7 VR AR A X RS MLV LRI R 2574

TREERZ I DA H R SR W AT A 1
A TR A FR TG PR BT oo 703, 08 S B 1 ik
FERLRE | R N — R ZARK , 25 5305 B X S AR
B2 R o

IEAEERE LA R R A VRSO A
TG AR AR A R G A3 1 (iR ), R
25 °C, A A 0.002 mol 1EFAEE(H S | L E TN |
TBE SR COEE PR ), 5 SRR AR T

JMAGRAHFITR & R G R L 1 g(Eu R ), EiR
25 °C, Lk 0.05 mol/L A TCHLER K AR — IR 2818
K, FHEETCHLER R S AR TE B2 520

%R 5k

2.1 FRBAFNRBENHZRIDRARE RN

ELEA

1 g7 HE ML X T SE ML ot AT B 1
AN o H [P Rl DU Y BERER 1 A IO
FALIG I, RFSCIA R WO BRI 98
AR A BT 0 7 35 S R AT 5 19 R A 1) O/ W 28
PUCFLIRE A P WK 5 g i i o RIVRE R R
FEABEIN, VFR FTTE JR b DX A T, Y A
B W T RIS HLE R U 77 1
PR T RIS PRI AR R S A A R A, — T
T FAEARG 1 R Sk 2 18 A 0T AR5 3 — T Tl ot 2 e
e R ZS (W HES B 10 JC PP P 58, AT A A T 980
A BRI G GiF o X 5425 NI TFE S,
CHE AR R R K, BE A3 i aih A1 -5 2L AR A B 7L
AR Z 18] R e B 5 1 38 R , I 32 884 I L AR R HE 1
stk ) —8

2

80

70 Mo/w
. L
E 6or [ .
~ L g
£ 0r
S L

40 [ L

30

r [ S
201 ) M“,;;g,'*l' ................................................... -
0 1 2
R IR B

BT R0 RIS O I8 S ATTIE B 5
LC: A X5 MRl X
Fig.1 The formation of liquid crystal phase with different
1C: sl(i)(lq‘:igtzrystal phase; M: microemulsion phase
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Fig.2  The formation of liquid crystal phase with different
temperature
LC: liquid crystal phase; M: microemulsion phase
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Fig.3  The formation of liquid crystal phase with different

chain length
LC: liquid crystal phase; M: microemulsion phase;

E: emulsion phase
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Fig.4  The formation of liquid crystal phase with the content
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LC: liquid crystal phase; M: microemulsion phase
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Fig.5 The formation of liquid crystal phase with different
positive ions
LC: liquid crystal phase; M: microemulsion phase; E: emul-
sion phase

80
70

6o ® . .

50

w(H,0)/%

LC
401

301

201 [ Mo/w .
no salt NaF NaCl NaBr
Bl 6 AT B 2S5 X A 58 A ARTE J A 5
LC: A DK s ML X s E: FLARRIX
Fig.6  The formation of liquid crystal phase with different

anions
LC: liquid crystal phase; M: microemulsion phase; E: emul-
sion phase

S 3 Hk:

(1] Wit R, AN FRAERE . TLAR L ) 1 75) -5 R 0oy G Al 55) 52
RIZARON ELBIFSEL T ] 4824, 2003, 42 (4):26-28.

[2] WANG Lijuan, LI Xuefeng, ZHANG Gaoyong, et al. Oil-in-
water nanoemulsions for pesticide formulations[J]. Journal of
Colloid and Interface Science, 2007, 314(1):230-235.

[3] BRSZ. 10% H R A5 B S 7L kil (0], 42 2, 2000, 39
(3):17-20.

(4] BXFEAL, 2 0BT RGP R M S M) AL s b 42
okt AL, 2003:576.

(5] B, R . e m s vk o R (M) . e Ak 2= T
ol R, 2003:133.

[6] ENGSTROM S. Cubic phases as drug delivery systems[ﬂ .
Polymer Preprint, 1990, 31(2):157-158.

[7] SADHALE Y, SHAH J C. Stabilization of insulin against agita-
tion-induced aggregation by the GMO cubic phase gel[ J]. In-
termational ] Pham, 1999, 191(1):51-64.

[8] SADHALE Y, SHAH ] C. Biological activity of insulin in GMO
gels and the effect of agilalion[.l]. Int J Pham, 1999, 191
(1):65-74.

(9] XA, T3, k8, 55 . 37 7 WA AR N 2 0 3 1k 1y F
FELIANA K24, 1998, 33(4) :422-426.

[10] Monzer Fanun. Conductivity, viscosity, NMR and diclofenac
solubilization capacity studies of mixed nonionic surfactants
microemulsions [ J . Journal of Molecular Liquids, 2007,
135:5-13.

(1] ZERi 07, EIFIE , RARTE, 55 st ML i 40h = Je A 14
MR IEL) ] A2y 52741, 2007,9(2) 1 172-177 .

[12] BO¥E, BEARLE , 2500, 45 . EXT /ey 20k Sl 004 T el i
AHIE R Zm (1] A2, 2006, 23(5) :503-507.

(13] #2611, Mok 2, INEAE , 45 . NaDEHP/JE/ IE PEe /7K ik
FUBRIA R A SEOITRE T IR R =24, 1998, 33
(4):422-426.

[14] ZE2%#f, Christian Quellet, Claire Vautrin, 55 . 2 4R 7% 4 3L
WAAHIE R[] B L2 ,2006,23(10) : 1152-1155.

[15] Blitmae, Jag , 557, 55 B ELIBARIE B 0rsE 1] . 9
L2241 ,2005,21(1) :98-101 .

[16] Mrza-F, Joih K. 2 T HER R AT 55 70 5 IR AR AR T R

RN L)] . 0>, 1999,8(4) :436-443.

[17] Bin Lin, Alon V McCormick, H Ted Davis, et al. Solubility
of sodium soaps in aqueous salt solutions [J]. J Colloid and
Interface Sci, 2005, 291:543-549.

(18] HUARTR, MY 8 7 B 5 AR 8 7 RUYR & 2 11 TR 57

RIS BOR A B XSk 5e (1] Je st Rz 24k,

1999, 35(2):138-147.

SRIGEE, K E 5, ELLET, 55 R ZGBFLIBARAT A S AL

SR BIBTSEL D] RS A1E T, 2003, 20(8) :475-477.

(3. AR

—
—_
\O

—



