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JUZ 5 #7545 [E ELementar A & [ vario EL
IR TR A A Bk AT, BRI i )
FWHeRE— D u S, FRECS mg R IUFE S,
KA EMERN, C. H. SEILRME L.

Zeta WL AL 53 BT 2R H 36 1 A7 & 5l X
(Brookhaven) /A F] (] Zeta 90Plus zeta FRAL 34T, LA
0.01 mol/L FRIFHBR HIATBUN T S BLl 1 /L
FESLVEW, R H NaOH A1 HC ST 1) pHAH,
FIH Zeta HUAL 53 BT ASCII 58 A i 1) Zeta FEAL . I3
HFEH, W 3 IR Zeta AL HUE UL FH51E

23 AKRREBEEBEH &

PR MNP, RS T
FHIR % 45 °C, W IN— & =1 H,S0,. HIE 56 HE
Ja, FHEAE 70 °C, R 30~60 min, 5055
RBIRTE B 2 2R &40l o BE K,
NaOH il %5 pH 18 % 10.5, PR & T 2 5 4%
4 mmol/g F1 6 mmol/g (] Lt N A\ Na,SO5. 55—
HAFHERZE155°C, 2 HFHRZE 165 °C, R
iS5 h, {RIREEAJGA LI N . 5T
PRIEAT TR, BRI AR R SN .
TEAWHIBE . BB 22 3 IR 20 il e N E BT,
HZEEFKRERPE. B+ 25 IEFRR
&%), FMHCLHT pHIEE 4, HEYE. B
2 AN, 2l IS & 73 B0 25% R T 3R
T TR R S VA W, TR A 5] . 50 °CIEIRIR
30 min, FRFEDE. DU HUHIINSEARFR 1) 25050
7K, A1 mol/L NaOH ¥ ¥ i pHAE 22 9, 1HIR
55°CERE S =: BN, LERAE . HE
TAHM G, B FOKBEE, WRVEGM, W
AT, REFBIR BRI, 2 albsid
R RTHER EE AFIB.

AR, ¥ 10 g NaOH ¥ T 32 g /K, FRHEL
16 g R RVET BB . 90 mL 2B F/K A
500 mL [ PY Mg, 4% 5 mmol/g Eb 5] FR &
Na,SO;, A MR, 0 FE i ff . e ®
50°C, MIA15 g, S5 mine KHEMERIAR
JREMAN R AR R A, FHRZE S5 °C, R
60 min J5 WA N 45 ¢ HlE; 2 FHiRE
98 °C, Jxi3h, BHZEER, WREMT, &G
RBIAJRFRREIR E, ARid AR REIRE: C.
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2 LE A1) 23 0 4 3 FhoOR J5t 2R BB R B (AL B
C) 5 —EE. AHNEEHIRA. KBS, 55V
BUE, IANESETE. REIFRB LT
U G i IR 24, RS d BT ) 5 min, FREMYEL
FREARFR G 1.4~1.6 mm 85 R INARS BERL T, #
B8] o BUE M PEHME NP BE ML, 75 TR KR
A FHATRIEREE, $230. 60+ 90+ 120 min HX
FE, MR, MRAE De<5 um i, B 45 3
30% & B i = AIRE A, BAE R SERAL .
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VTR 7 B 25 P 24 8RB ik o AR A T
P (AR 252 A AR e R B ) 2R TR 7] 26 2 350
g3 FEE SR R B 22 AR KRR PR (NY/T
1156.2—2006), FKH B 22 KL T E . AT
FH A [ 00 B A J0 2R T 1R 26 0 1530 P et 1 G RV
7, FRE IR AR K 3.375~54.000 g/hm? 5 Mf
WM ERI R, WA SRR =
ISR, SRR 3K, KR I TR &
I3 A TE TG B AR 26 P ELAR 7 mm [ K 4T AL
&, EEKB-HEE, B EELSETIEHE
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ZfmmE T, # bMaE, BT 25 cCH M g
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51X 8~15#k, MHEREA/NX 3~5%k, FAAEE
HEF 4R, WHLXHAAS]. HZhns a5 Gk
(10 A Ml S B A I L, B — VK 24 3 BRI K
B, 33— 2Dt 2 WA E P A K I o R A1
BURSE, % FEKHRE 3000 £, FRLBhIE 5 ity
Xt E B VA ORI T A 2

/N A P [R) 24 25500 B0 0 i 6] ) SR s e
(AR 24 H ) 25 4B v ) (=) 28 109 8843 KA
TR /N AR ) (GB/T 17980.109—2004),
A5 P AN [ A S 2R T R 2 70 F P s B G A v 791 S
IKAE N Z557), edi Nz F B IX Ik, 7E
RIFISD . IR R AL T B PR32 IR AT 1 Hh sk,
DU St PO BERAEY),  D/INZ A lpg 7 v %)
%, BRI XK E 20~50 m2, P EE
4%, BENLIXZHHES. 2] [ 7E S 10~20 d &
INFEIRET, & P KFRRE 1500 £, LB 5
M2 1 K. ORI AZ I GB/T 17980.109—2004
FA2EB N, IR FENIE SR AT .
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Fizn. HIFR 1 AIAN, 3 FhA T R 35 FF 1Y)
NILRETERK CLRSEXRA, HLRSE
P e o TEAR R R BERR 2h 77 fhrb, A
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RFHE AR R BETR £ AL FE R, Rk, %t
AR AR 6k (0 & R AT T L B
STCER F R ILE TR R H AL W AL
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MR A
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Table 1 Elemental analysis of three kinds of sodium
lignosulfonate.

P i w () (%) w(C) (%) w (H) (%) w (S) (%)
KRR EMIRIEA  0.178  47.685  4.830  5.092
KFRREFREEB 0155  41.848  4.424  7.049
KFERBFREEC 0191 45006  4.588 5477

3.2 KRREMEEREL S BIEE BN pH 247

FFH 3 FhAC 5 2% TR IR 5 43 B B i R I 7
TN TINAS IR B () A I 2% il 2 26 110 et B IS 1 pHL
WE s . BB VAT, AR R R Eh 4 #Um)
W B I RE S, ORI R R SR AN I 1%~
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Figurel Comparison of pH value of fludioxonil with

different concentration of sodium lignosulfonate.
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XT3 AR JoT 3R RE R B 43 s T I R B R Y
Zeta BLATEAT THEST, 45 RIE2 s, WFRL
BB, 1%~5% AT F AR £h A 73 Hi ne 5 i
(1) Zeta HL A7 43 3 A -30.77. -34.78. —42.41.
—44.8 F1-65.75 mV, Ui WA i 25 i R £k A (19K
JEE 2 SR PRI Zeta BT, TR S A 1K)
FaE e AR REAER R AWK N 4% F1 5% I,
FEWIH Zeta FEALZEXNHE >30 mV, B A B4
BRI R e M . 1%~5% A5 R R £ B 73 HL 1)
% B G Y Zeta HLAL 4 ) N -31.400 3491,
44,41, -59.90 F1-61.92 mV. X i B A J5i 2 it
PR £ B IR BN 2%~5% I, P4 (1) Zeta FELAL 48 %)
H>30mV, HEAELF5EPERTREME. 1%~
5% AR B R £ C 73 HLKI U B8 1 1) Zeta HEAV. 73
WIA-31.25. =35.66. —52.37. —57.9 f1-71.80 mV.
XA A SR AR R £k C IR N 3%~5% I, P24
(1) Zeta FLALL6HE >30 mV, A S 194 Bk
MR E . Zeta AT SRR, AP R R
(R JEE 52 P D 1R BOME R RS i, AN R 2
(R A JoT 2 sk TR 3k 73 A0S B IS 1% B 7R P LA AS T
TX AR VR R 5T 25 Tl IR 5 20 BRI A B 1) 4 4 5 1
REA Ko
34 HEWEERIE

XT3 AR 5T R AR R 23 HICP) s T MG A% BRI
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Figure 2 Zeta potential of of fludioxonil with different
concentration of sodium lignosulfonate.

s, WE3ME AP K3ME4d, AR
R R S AR A NS IRE, BRI w
AR B3] 26 BR TR HH 22 B3 A . R U
Ptk o M IR R 2R R R 7 AW TR G 8% 1R 77
Jei s FCUIE KT 1 3 e <5 B €00 ] ] B e 4 410 R
AR B IR, 3 BRI R AR AR A AT SR ABL A
WEFCA R, VLR T AT ZR TR b0 1% T i 3% 1 771
I HEAE AT o AR 2R AR s AR B Xt K T i A <
WO ERE I ARG ENE, HEeEeE
W% I A% B R R AR R RE . SRR AR . K
T 0 < (0 2 B B 0 R A AR T, 3 R
oS RHEIE 7 SO I A% T 7R b AR AR 24 1 57140
SREATEE R N - OE

B3 3Fh ARG AR £h 50 B R RS ot R 1 6 41
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Figure 3 Bacteriostatic zone test for E. coli of fludioxonil

with three kinds of sodium lignosulfonate.

P

B 4 3 TR ot 3R AR s 2 O T A ot X <0 (0 T 57 B
P TR AT
Figure 4 Bacteriostatic zone test for S. aureus of
fludioxonil with three kinds of sodium lignosulfonate.

3.5 XENESHRENERIEIZESH

3 T A IO 2 sk 8 2 43 30 0 gk R I A% B 7R R 7
JIRE 8200 B B 22 AR K B B R R . AR
ANERIMA TR R B 3 o fOR s LR, BEE
B G S N 25 & M 3.375 g/hm? 38 )
54.000 g/hm?, H11l 2 M 26.36% 1 1 31 87.86%
(K 2), 2% B &0 A & xF 78 R R 5
W2 E K EAEME AR BAFEN
3.375 g/hm? i, 0 1%~5% FIA R 2R EER £ A
HIHI K 26.27%~33.73%. SHFEREAILL, 4
B —E WM. %N 54.000 g/hm? i,
WS IN 1%~5% 1) K Jii 2 B B8 2h A, 0 R N
85.52%~92.32%. SXTHEFEALL, 2%. 3% M
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FT 4% A S IR £ A HDHI 24 BT FEAIK, X W] Re

SEFONE R IE A FE AN A REAR S . &
MR RBIR B, 424 7] & ¥ 54.000 g/hm?
B, AN 1%~5% FR R EER 2E B, I H A
88.22%~94.00%, =11 X FEAE 87.54% (R 3). X
AR R ZH R 2 C, 24 24555 & 5 54.000 g/hm?
B, AR 1%~5% I K T 2% B R 26 C, i =R
N 91.62%~96.03% (£ 4). L EWFR4E BR,

3 A JoT 2 Tl 2 7 S M G A% B 7R P AR

R TR A 2 CE R OR B3, 1 R B
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R RV R B T MG 0 . A 5 ER AR i
% T A% TR A 2 O, 3R T 5 M R G R
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Table 2 Growth inhibition rate of watermelon downy mildew fungus by adding different proportions of lignosulfonate

A to pyrrolidone.
FZ551& RFRBERIE A RINE
(g-hm??) 1} 1% 2% 3% 4% 5%
0 0.00 2.60 -0.97 5.18 6.69 -2.95
3.375 26.36 28.81 26.27 30.68 32.24 33.73
6.750 43.81 44.37 50.81 51.44 54.03 52.26
13.500 58.21 56.76 62.60 65.42 64.68 66.55
27.000 73.33 76.31 74.04 72.83 73.94 76.85
54.000 87.86 85.52 92.32 89.36 86.44 92.80

]3I LAIA T 2R TR B 7 50 1 Ji 0T 17 JTURE B T ) AR A

Table 3 Growth inhibition rate of watermelon downy mildew fungus by adding different proportions of lignosulfonate

B to pyrrolidone.

AZngE RERBEREBHEINE
(g-'hm?) 0 1% 2% 3% 4% 5%
0 0.00 0.00 0.00 2.13 3.76 6.77
3.375 13.37 14.38 15.12 16.62 22.12 29.25
6.750 23.06 32.46 38.56 37.82 40.87 52.72
13.500 51.00 59.10 56.59 57.79 63.11 67.51
27.000 72.72 72.12 78.32 80.73 79.48 87.26
54.000 87.54 88.22 90.02 91.41 91.24 94.00

FT’a A [AN LA T 2K AR € 20 50 BT JR 0T 1 TTURE B T ) A R A

Table 4 Growth inhibition rate of watermelon downy mildew fungus by adding different proportions of lignosulfonate

C to pyrrolidone.
%R RFEBERE CHINE
(g-hm?) 0 1% 2% 3% 4% 5%
0 0.00 3.46 5.33 9.39 8.92 9.97
3.375 34.11 29.81 31.19 32.05 36.34 39.02
6.750 51.68 56.30 55.16 52.85 59.40 58.81
13.500 65.90 66.09 71.61 69.14 73.26 72.39
27.000 80.44 81.58 80.97 85.95 86.47 89.23
54.000 89.64 92.00 91.62 94.31 94.81 96.03
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3.6 ITRIEMRE R H B 2B A SRR
W FC T A 0T 2 B R 5k 23 A B TG AN (R BC
B17 Y6 i 2] A B35 F TR) 2493880 (R 5). 2408 B i i A
FEHCR 30000, ARG . mMam. RiffgZ
0t DA K T BRI 25 4 A0 Hb A 1 2 0 BERE B
WE R BN 75.90% 79.45%.  73.92% F
73.92%. R MEER EL IS N E N 2.5% 5.0%
F17.5% B, Ll AR 00 & 3R 6 A5 1R B 98 R0 3 )
N 86.32%- 92.43% F1187.29%, T 75.90%,
HEFEAR TR R BEIR BRI &N 5% 76 2/ 4030
g AR B DA KT BRI AE 3 AN IR b Rk TR
AR FLLE J, 5.0% AT K R Eh v n & 197 ¥R
RO A, 7.5% AR 2R SRS 0 =B R RUR
WA TR, HEFEAR R AR SR I 2N 5%

S5 A LA S5 R AR st 70 O M X 26 K B0
FH [f1) 245 28 45
Table 5 Field efficacy test results of adding different
proportions of lignosulfonate to pyrrolidone on grape gray
mold disease.

BrIa AR

». E=N
R (0%/2.5%1/5.0%/7.5%) AR
IAEMAE  75.90%/86.32%/92.43%/87.29% 5%
TRILLI  79.45%/83.59%/87.52%/84.03% 5%
FHEELE 73.92%/79.88%/84.69%/79.88% 5%
TEAAR) 73.90%/80.40%/85.90%/80.20% 5%

VE U8 B B AR5 H0N 3000, IREGEE4 N 2020 £E , AR 2
AR ER I 2N 0.2.5%.5.0%+7.5%

ARSI T A F R R L 40 O B i A TR
Be 77 Bl ¥6 /N 22 4l (R 25 20, 45 R LR 6.
KT T~ BRI BT ROCN 63.10%, s
P35 15 RN 83.88%, U AH M A A T 60%~
85%, o T RUT IR IR RUR .

4 &

(1) AR5 2 IR 6 14 3% 58 S Wi 2 AR Jod 35 i
T2 BRI TR I R 2 B AN RS E A, AR AR AR
JoR BB ik RO T A T AR K A DL LB AR D o

o WKL ANFIRC T BN 2 A s F ] 242006 4
Table 6 Field efficacy test results of different
formulations of pyronitrile based on lignin salt against
wheat take all disease.

Rl RDRTE ZENRIR PRI i
5% 1%
14 5.14 3.98 83.88 a A
24 5.16 5.65 77.13 b B
3# 5.35 9.49 63.10 c C
44 5.19 5.63 77.47 b B

pagiist 5.16 24.86
VR R N 4 R E B P E

FT KA FRINCTT BG4 a7 220 ek
Table 7 Analysis of field variance of different
formulations of pyronitrile based on lignin salt to control
wheat take all disease.

R WE R BER . 5% ERXE
14 83.88 1.5794  0.7897 81.3643 86.3907
24 77.13 33615 16807 71.7836 82.4814
3% 63.10 2.0950 1.0475 59.7614 66.4286
44 7747 19741 09870 743238 80.6062

T R B 4 I E R AT AR

(2) H0VEE PR S I6 AP ARG A TH B A AR
R 5T 2R T R 6 e I . 503 1 TR MG R B R B B
PERE.

(3) 3 Fh A 5T 2 M IR 5 7 5P gt B G RS B )
XoF 75 A 25076 A T 22 AR A R R, H
2R A s R T R R E G g 0, BEE
K5 25 B R SR VA B R 3G 0T 3G 0 o R BT R A R
5 388 Tk A s TR R R TR R IR A o, T s
W T T % B A PR A R 1 B . B R RE B B
AR Jot Z R R B R R TR 5K 2 PRAIK, SR T 14
5, A AT SRR R LA, PR B
REANR B R

(4) R J5T 22 R TR 2 23 B TR G T 4] 25 2K B
FH (8] 25 R0 36 R SR W i, R R R R TR 3 7
TnEN 5%
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Research paper

Preparation and Performance Study of Fludioxonil Based on
Lignin Sulfonate

WANG Bin , MA Ming-guo *
(College of Materials Science and Technology, Beijing Forestry University, Beijing 100083, China)

Abstract Fludioxonil is a typical protective bactericidal pesticide, suitable for crops such as wheat, corn, cotton,
soybeans, rice, rapeseed, and vegetables against smut, wilt, black spot, and other diseases. It inhibits fungal
hyphal growth by inhibiting glucose phosphorylation transfer, ultimately leading to the death of pathogenic
bacteria, which has important application value in agricultural production. Lignosulfonate has excellent
dispersibility and is an important dispersant for pesticide formulations, helping to improve usage effectiveness
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and reduce the amount of antibacterial agents used. This article prepared three types of lignosulfonates and
dispersed fludioxonil fungicides using hydrolyzed lignin. The effects of three types of lignosulfonates on the
performance of fludioxonil fungicides were studied. The antibacterial performance of three types of
lignosulfonates dispersed fludioxonil fungicides was compared using antibacterial ring experiments and plate
coating counts. Furthermore, their inhibitory effects on the mycelial growth of watermelon downy mildew and
their field efficacy against grape gray mold were explored, in order to provide reference for the application of
lignosulfonate dispersants in protective fungicides fludioxonil. The research results show that when the
concentration of lignosulfonate C is 3%~5%, the absolute value of the Zeta potential of the product is greater than
30 mV, indicating good dispersibility and stability. The field efficacy test of lignosulfonate dispersed fungicide on
grape gray mold showed significant effects, recommending to add 5% lignosulfonate C.
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