koW ¥ 5Ok W A

Spectroscopy and Spectral Analysis

Vol 40,No. 5,ppl431-1435
May, 2020

o
= a¥
Fa
i

FTIR, XPS #1 SEM #f 33 & % % £ 5 & & F] 57 557 &
P R 8 e 957 7 5% T R O R 14 €

wm OBk O, ZERN, BEAUW. RERY

I P Aol K24 0E 5 3 BE 24 Be, bt
2. ER KB, Jbat 100193
3. b FEBAYRHARAA, b5 100094

100193

B OE A EO AN — R BB A A AR 2 R B L I AF R A5 B R R B (B iy T AR E BLERAE S8 X
55 DL ROREE L AL L BOBLI AR T BOMDG B = o A5 T 2 HCI A 1 7R 7 7 A R AT B O R R A ) B
WMor)E . 2REE. B, IR L . X PO TR — A EZ R R m oM 8oR . HA REUE R . 6l F
[T AN S TR 187 N N N T R 1 3 1T ol Sl L O R B e 5 o L4 = D
T REHLBAT 78 . ABTFE R X 4ol T RE 35 . 8 L 28 0 20 A i AT 1 T BT AR 45 5 1 Jr =X e
PEA B . MROUL A E BF 5 &5 25 e 6 Bl 11 56 11 i AT o IR0 7 1A e T ) A8 262 TR ) W2 R B D % 0 I
TE AR 24 1T 23 10 2 50 HP 0 N S RIS o T S A5 R AR ] TR R U W R 2 e R I S AT 3 A o 1K
FUIG - PURE R S B9 CLo N O e 7045 B2l s . C W 3 05 B 82 109 58 . 33 92 20 1R 708 T e g o i 0 T
TR T RAF AR . LA CLIG 3R I T 3R T M 2% 20 G 70 T e G 2 T 32 TG ) W% R 2 REBE R 6. 746 nm, 43
PRI O BRE i+ L A0 5 T v A BT A e e+ 3 TSR 5 T R R e R g R R A A A ) D A
B0y B T o O BRI A et OO SR OE 5 R T oA MR R B ) A e P R i 24 B0 S T B D AL
B A AR TR IR A K W BRSO BRI D24 JBORE 2 T AL AR B e R T E RS AT 2R . W] 2 BORI TE TN
P I 2 TR TR O e A A A R A B AR AR s (] (0 B, B g TR R R T 0 O B R AR R

YA E
KR AT ARBRLL NG X WLOUR TREN ;s IR T RO 2 Mok 5 [ P HOGR 5 DN e W

MESES: 0657.3  XEKIRIAMG: A DOI: 10. 3964/j. issn. 1000-0593(2020)05-1431-05

FRS — o 05 T A A R ) AR E A G T B ) B
R Z AR A JOR SRR AR R ] T
AT S . AT A S 1 A DL 5 2 i i i 3 5 P41 1 3tk 4
PR A R ) T 3 Ak T 710 1) A ML 199 413

5l

3

A 4y 80 B 7 7 (oil-based suspension concentrate, OD)

JE— PR AU AR 2GR AL, B R A ER AR U R A R AN
SR L 2GR0 SRR A AR AT B P R ST . R4 HOh
BFEEFE AR R E R BOR R R TR ERR.
TEF7 G A7 AN AF i L B A o BB 2 2 . BRBE. B
o SEUEE LG T E R TR R 2 R X
AR 2 AT 43 1B T 50 A B AL B T A Xk B LA BORS HE L
A+ OUL R FRAE T BAE X B Z A 56 o 43 1800 X AT 43 i B 7
TR B R Ak 2 A TR T . 2 M i 11 5 T A A 3

Wi BEH: 2019-04-10, {&iTHHE: 2019-07-30

E£MAB: ERELAHZIR A (2018YFD0201100) %% B

VEEBI: 1 53, 1985 Ak, [ ARl K 2 H 2 e o Ol
* JEIRIK R A

e-mail: wuxuemin@ cau. edu. cn

X HF 2% 6 B T fiE §% (X-ray photoelectron spectroscopy,
XPOUER — M EZ N RM ST A BA RS HIRE
B RE SSRGS R R T T I A R T T R T E R S
BT B AN AS 43 0. 35 T 43 #0500 0 B P g % R B B F
FEH o AR SCLABROIR i 2 I ) 1A R B T A A A AR 2
K X S 26 B F g 1% (XPS) 7 AW 55 A& 2 P4 WOR 1
P e I A0 9 T W RIS R T 2R i AL . IR S T
i, 7~ 42 {1 4% (scanning electron microscope, SEM) Fil{# B 745
W21 48 3% (Fourier transform infrared spectroscopy., FTIR)

e-mail; sdauxy@126. com



1432 S 5 6 M

5540 &

TF 5 W52 B 2 TR S LT 550 A 2L S0 Ot 15 A8 A, 75 31 4%
ST TR o 8 PRI E B AT 25 2R Oy 5 25 Mg S A o] S AT i
R 2 FEC R X PR e T 3 B A 0 ) A AL R AT 5 4 1 3
WAL

1 ek

1.1 X#{E5RXA

{6 L A8 3 21 5F S 1% f VECTOR-22, f# [§ BRUKER
AT AT AR G B SR A HZC-250, JR M B e S0 R A A R
oAl X i 7 BE % X Axis Ultra, & E Kratos 23 A ;
o F W S4800, H A HITACHI A Hl; /MM &EX £
g B0 HL FC5706, 3% [ B8 22 s ol #41E R 5 XU T 6 4
DHG-9123A, FiARBMBREARAA; HEE 17 XF
BT124S, [ Sartorius 24 a] ; B &R HMHEHL, B L3R
MR &EARA A,

PR E RO, o 9800 . il 1L ZOREAE A B2 A R R 4R
Ak, DA e R A AL IR L. R e [ S AT 1 e AT 0 TR
T204, MM AEZE L TAMRA AL, 45/ WA 2. HraiE
FEhE, BIHL TR A RA .

\\
Cl 0%0

Bl WREBEREHN

Chemical structure of oxadiargyl
O, 0.
0 Qj/H\R 0
= )J\ /{’\/ N‘}\/\ )}\ =
\O N i N O/
H H

B2 SEF T204 4544
Fig. 2 Chemical structure of dispersant T204
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Table 1 Electron bonding energy and concentration of each elemental

in oxadiargyl before and after dispersant adsorption

N Position/eV FWHM/eV Area/(eV + s 1) Conce. /%
ame Oxadiargyl With T204 Oxadiargyl With T204 Oxadiargyl With T204 Oxadiargyl With T204
O(ls) 533.53 532.00 3.70 2.47 13 439. 00 10 795. 10 12.99 8. 44
N(1s) 400. 83 399. 40 2.21 3.06 8 882.43 4 200. 78 8. 58 3.28
Cl(2p 200. 63 200. 70 1.37 1.02 8 400. 56 1 308. 32 8. 12 1.02
Cl(1ls) 284. 80 284. 80 1. 45 1.13 37 475. 00 110 591. 00 36. 25 86. 44
C2(1s) 286.13 — 1.55 - 25 444. 80 — 24. 61 —
C3(1s) 287. 38 — 1. 10 — 5 363.67 — 5.19 —
C4(1ls) 289. 55 - 1.03 — 3 044.13 — 2.94 —
C5(1s) 291. 70 — 1.98 — 1 285. 10 — 1. 24 —
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A Study of Adsorption Property of Containing Polyamine Anchoring
Group Dispersant onto Oxadiargyl Particles Surface by Using FTIR, XPS
and SEM

XU Yong®, XU Yan®, JIANG Zhen-dong”, HUANG Yuan-fang', WU Xue-min**
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Abstract As an environmentally friendly pesticide formulation, oil-base suspension concentrate has been rapidly developed in re-
cent years. However, due to the relatively weak research on the stability mechanism and the relative lack of precise, quantitative
and microscopic characterization methods, the oil-base suspension concentrate products are prone to oil stratification, floccula-
tion, paste and agglomeration during production and storage. As an important surface analysis technology, XPS has the charac-
teristics of high sensitivity, simple sample preparation and small sample destructiveness. It’s often used for qualitative and quan-
titative analysis of solid surface elements and atomic valence analysis, which is very suitable for dispersant adsorption perform-
ance and stability mechanism research. In this research, XPS, FITR and SEM were used to study the adsorption performance of
oil phase dispersant containing polyamine anchoring group onto the surface of oxadiargyl particles in oil phase from the micro-
scopic view, which provided a theoretical basis for the application of the dispersant in the oil-based suspension concentrate of pes-
ticide. The results showed: after the dispersant was adsorbed, the Cl, N, O electron peak intensity at the interface of oxadiargyl
was weakened. and the C electron peak intensity was enhanced, indicating that the dispersant formed good adsorption on the sur-
face of oxadiargyl. The thickness of the adsorbed layer of the dispersant on the surface of oxadiargyl was calculated to be 6. 746
nm using the Cl element as a characteristic element. There was no new absorption peak in the infrared spectrum of oxadiargyl af-
ter the adsorption of the oil-base dispersant containing polyamine anchoring group. which indicated that the adsorption between
the dispersant and oxadiargyl was physical adsorption with van der Waals force as the main binding force. From the micromor-
phology of the sample before and after adsorption, it was showed that the surface of the oxadiargyl particles before absorbing the
dispersant was rough and had a lamellar structure, while the surface became smooth and the layered structure disappeared after
absorbing the dispersant. The difference illustrated that the dispersant containing polyamine anchoring groups formed a coating
on the surface of oxadiargyl and improved the physical stability of oxadiargyl oil-base suspension concentrate by providing steric

hindrance through the non-polar solvated chains.

Keywords Fourier transform infrared spectroscopy; X-ray photoelectron spectroscopy; Scanning electron microscopy; Poly-

amine anchoring group dispersant; Oxadiargyl
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