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Abstract: This study analyzed the effect of lecithin adjuvant on droplet size and drift
reduction during pesticide application, and evaluated its effectiveness by predicting
drift distances using the DRIFTSIM model. A flat fan nozzle (XR8002) was used to compare
the droplet sizes of water and lecithin adjuvant mixtures, measured with a laser diffraction
system. Droplet size parameters (Dyio, Dyso, Dvso) Were compared, and the drift distance
for each solution was predicted using the DRIFTSIM model. The results showed that
the lecithin adjuvant significantly increased droplet size compared to water. At 40 psi,
the Dyio, Dyso, and Dygg of the lecithin mixture increased by 42.7%, 35.4%, and 35.5%,
Received: October 18,2024 respectively, compared to water. This trend was also observed at higher pressures.
Revised:  October 26, 2024 Drift predictions indicated that the lecithin adjuvant mixture reduced drift distances
Accepted:  October 31,2024 by up to 35% compared to water. In particular, droplets smaller than 100 pm, which
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are more prone to drift and evaporation, were significantly reduced in the lecithin
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Online ISSN: 2233-4173 mixture, demonstrating its effectiveness in drift reduction. Additionally, lowering the
Print ISSN: 1225-3537 spray height from 2 m to 1 m further shortened the drift distance, emphasizing the
importance of height control in drift reduction. Overall, lecithin adjuvant can be an

Check for effective tool for increasing droplet size and reducing pesticide drift, contributing to
updates minimizing environmental impact and enhancing pesticide efficiency during application.

These findings suggest that lecithin adjuvant has potential as a sustainable pesticide
management strategy in agricultural practices.
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59F AEOLO] droplet sizel 3345, O, ofd), (A0l GHE 0I5, B2 olrt KT Y= BUAIE WS AT
O)305. Droplet size7} 20 2ol WolA| olof wjel 5o R} olA/E spol, oFm Aol 2ol % YA
Hith = F2Rgro] WolA|H ofslo] A= EARITH1]. E]F 2R H7]9] droplet H|Ato] Bl F ks, A 5L 7|E2 = 100~
200 pm?l =719] droplet®] H]&o] oW H]AbgFo] fopth= thro] K17} Q15o] B4R droplet sizeo] Hi-¢- o]&Z 0|t}
[2-4]. ©]A 9 droplet size= F-2}EF, BlAhS EFoto] woF AXA] Tt o] JFS wZith
AE N O] dropletS 7] AL FatH oL wj ExE w]AYZS At air induction =Z0]U} drift guard =E3}

o] & droplet& E"I%. T e =5 AH8otd st SiEAE 4= Uth5,6). SHAITE LR & droplet T THE EAIE
op7| 3ttt AEo] AxH woF A AL ZHE HH| Dol FZ(deposition), F-A4] X (shatter), 7 (bounce) F4= Eol“fﬂ
& droplet> ZHs HHO|A RARAY B3 @0 R2 F2go] AstE|o] & tE HARE op7|skAY oFart Aok 4= QUTH7).

E3] droplet size7} 400 ymE Z¥5HA =W J4 FFor FAeo] Wl ARtk Halvk Qo8] oFa E’Q’E AsiA
22 27](140~200 pm)2] dropleto] 43ZE oo Sh=t] o|FA| =W H|ilgFo] F7FE SHof| gl ZoITHYI.

Z9] ARgHat ofujt Arxoio] EE]4dS JfAI5EY] droplet sizes 7|95 WHHE Tt oA S|4 o] EAEH HIE
droplet 451 27 0] o2 i Dol Ak shsol IS . Aol ANEA feke) A7 ol 4
A (ligament) 2 EHE 1 YFZEE dropleto] HAEA Hr} of 7|4 Huko] 7719} et FAJ9] X|<LAJo] droplet sizeS
AASH] =1 ad]uvant7]- AAZAQl AT T 4 ArH10].

2198718 08T o ABE FFO2 2Bo] Hob] o] B AE2 AT 229 ko] A9 gov, BPHS]
59F A% who] We) LA The 5 BT BAS ZASG. B NN BN A 4R S Yot
A4S BN S B0 5 3 59 AR} B QITHIL-13). A7)
L 24 me] ABOH $OFE LS| o] FF, B4 50| 714 2719 AL Wob ulato] WA Hch. o] Fio]
e Aol AMET St A% WAOR QI MR ot ARE s copd BAYL WS Bk B8] Selers
o a7bA] B A} BASH A8 A WA Aol G A 299 A} DA SR sobo] HoEH O
A9 A WA BAkElo] HREY NYAAS AL 5O WAL UHAA HI 5A 1wl LAY S Sk

olele A 5] Fetol kel ANElo] 20034 1938 FBBAY ATAZ EUEAT S HLAZAS
S 435ilck S OIF) A s olt] WAL WK S0k 2 - EAE S| 0 Ao ol
% 9 WHOR 5H AESE Ao FRIT,
'—‘?‘4101]/\1 5oF Xﬂ%% ”JFUH'GV] -?45117\15 ‘jroh} A él—]‘a Xﬂ%?l = %‘——T—l‘—;ﬂ%"éﬂﬂ Q1 wrotof gt} 71 ol A
A AE Ao, HAQl f8 WAL o) Hold 5] 55 FA3AREE sk I4HS
AEst7] o] Fart ASEHIUAT stejete ofa Asto] gt =1to] J%O]X] 2L Uk FEUEt A A2Al= soF
H ] -} ekl %L"}H S7HAA ke A} S HAH o8 ANGSHL QUeH14]. A7 FRIE Ao 555 A
P ETE 1Y 98+ A
5 HAo = QITH mlshE AP odstal ofa s EAY 4 e AX S sk 7}101 1-%-
Qlct. webAl o] A= lecithin adjuvants
roplet sizeE ©|-§sto] HAF ARE &To=N HAE A WS AAISH] 8]
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AE Adjuvant ¥ =&

Aol AR8-3t Lecithin adjuvant®= lecithin 48.8% A2 FHOIA 5 AREF 7SI droplet®] A4S FAAI7 =
o] ARESERL Qlth ESE o] adjuvants= &9 HuF PO A&EAHS FHAIA FLT dropletZ FAJTTE WEHA Lecithin
adjuvant 7} A3 HO] droplet sizeE 7|9 HARS ALT = = & 83 o= =R AESH] Y5to] XR8002 (Spraying
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Systems Co., Incheon, Korea) 'rZ2 ©]-835l0] & AZ N3} lecithin adjuvant 7} AE N9 droplet sizeS =745}0] B W5FAT
Ao AFEE 52 Y BAE A o] ©(Extended range flat fan nozzle) O 2 EAF ZHE = 80°0]H, 15~60 psi®] W2
e WSl 290] TRt gHo Sudet 5 RATRI A4 92l A8eT Uck

Droplet size Z8 WtH

glojx 3" Uk Z747|(SprayTec, Malvern, UK)= =Z0] A EALE]= droplet sizeE S7g517] 9ol Aaet Aot o]
AR 2 droplet sizeE S7olH AA| AZH F 519 10%0] NG SH= droplet sizeE YEFHE Dy, 37F 2719 droplet sizeQl
Dysy (volume median diameter, VMD), A9 10%°] @5l droplet sizeE WEIWE Dyoer E3HI] droplet size' E3E&,
AA| droplet®] R3] Bt 5 OFT JEE FHET 5 Utk

AP KO droplet sizeE 74 5kH= -2 1S02F EPAL] 7ho|=iRlo] AA|5] AAE]|o] Qlet. o] 7lo]|EgfRlofl= droplet size
£ 37457 SloiAe =& " droplet size Z77 - (laser zone)THO] AF= 50 cmE 5|0} Lom, AL FHL 40 psi
FAG AL AAoFL JTHISO, 2018, ISO 25358, Crop protection equipment - Droplet-size spectra from atomizers - Measure-
ment and classification; EPA, 2016, U.S. EPA Generic Verification Protocol for Testing Pesticide Application Spray Drift Reduc-
tion Technologies for Row and Field Crops). ©] AFoA= A o] WE droplet size?] WSS AV Y5to] 20, 40,
145 psi9] ¥F o2 =Hs1H o, 1SO 7to|=gklo] whel 5%7F droplet sizeE 45T

Droplet®| H|2F 72| of| =
Droplet®] ¥4t A2]2 o Z5H7] SI8iAL A A Q02N E 0|7 Azlo] WE HAFE o3t Wik A £E5T
o] ABE o) 8F UL olBalol HAF A2kE ST Hol UNHoITH1s). ST B4 ABE BRes] AL oF
L A FEATYOI el g0l Lasich DRIFTSIM Bdo] 4E %ol, B4, 45, L5, B4 S5 54X 207
A =3t droplet sizes YoHH ZHHSHA H]AF A 2|2} droplet size] EXE & 4 UtH(Fig. 1). DRIFTSIM USDA-ARS
(United States Department of Agriculture-Agricultural Research Service)oll 4 7R&st A]&&|0]A 7]Ht dropletd] H|AF AZE A=
she E9E BAAs 22198 olgelel Amole] Tl droplet] B4k Aol cfgt SRR Sloleilolz0) eRlehe
ajog ATk

3 DRIFTSIM
DRIFTSIM optiens

" American " Single size droplets

= Metric & Array of droplets (DVs)
o change data values, just type in new  Array of droplets (nozzle)
alues. If unknown.drop velocity may be

calculated:click on droplet velocity box. Enter = ==
Spray pressure in the pop-up box Enter Drop Size Distribution ~ 1 Orifice Ir: 2 Orifice

Nozzle Nozzle
Flat fan nozzles:

Discharge height (m) 2 oV OV Dv.9 Enter system pressure

wind velocity (m/s) 2 97.9 203.8 I371.7

Relative humidity (%) [ 55 - Pressure  ‘elocity

Temperature (°C) 28 Distance
Droplet velocity, (m/s) | 14.1

Fig. 1. Parameters entered into the DRIFTSIM program.

o] QAL ROl FRAE o] ulle] 2HL P YonZ o] o] A Rolt Aubel Fol WelFele] wPaE
=]

= fE3
92 mE eIt EEHLS Selvtel 104 B B4 2 misS HEIGO, FEOF LELE droplet 54 G B
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255 U5 Droplet size= single size droplet¥} array of droplet& AEe 4= =0 FAFgF7]0ll= 27 oJ4Fe] =&o]
F2=7] 2ol array of dropletol 4] 2 orifice nozzle L ES AESIAT SASEE 574 Al AX FEE dYsto] 2ks At

O ?Q.Q_ ]-d\:}-

TS BEoA A|FShe droplet size H9Joll WE HIAF AZE o]-&sto] HIAF ABE A4Sl o] ABOA kEE I]AFA
£ 0|85} lecithin adjuvant 7} AZ N3} &E AZL N O] AA| DyspQ] HJAE AE]E of|&5}9] lecithin adjuvant 37} ALK O]
w47 F54E B

2ot OE

&0 2 Droplset size Zd Z1t
Droplet size 5742 7| 4EQl 40 psi2 B2 AEFZ 1 DyvioQ] Bt droplet size= Table 10 AJA[SF HER} ZHo] 97.9
umO] 905, Dysy? Dyoo Zk2t 203.8 um} 3717 ymO|Q{ek. AE 1S 20 psist Z0[W Dy o 48.3%7F Z71510] 1452
um= UEFG O W, Dysedt Dyop ZH2} 41.2%2} 41.7%7} Z715F0] 287.8 um3} 526.6 um2] droplet sizeS HJTh A4%Z 4HF&
145 psli %7M17]% Dyio, Dyso 2 Dyor ZH2F 65.3 pm, 116.5 pm D 218.7 ym O & 40 psi AFLHQ] droplet sizeX T OF 33.3~
42.8% ZrAst= 2102 et Lecithin adjuvantS B2 3)4i5t0] ALZ3 3 droplet sizeS =43t A}, 40 psiQ] oA
Dy Table 19 AAIZH Bho} o] 139.7 ume]$1 5, Duse3t Dor A2 276.0 yumk 5035 pmz Sk A% FAe
20 psi% B30} 2T A Dy oF 39257 S71810] 1945 umZ SHELOH, Dusoi} Doo L ©F 50%7} S7191]
77} 4152 pm€ 756.7 ym®] droplet sizeS BT AXE AHE 145 psi £O|H droplet sizel= OF 20.6~35.1%7} 7450
747} 90.7 pm, 189.7 pm @ 399.6 umE B ek B AHAT} lecithin adjuvant 7} AEAY| droplet sizeS H W AT A,
lecithin adjuvantE 7}5FH 40 psi 7|2 Dyig, Dyso D Dyee 22+ OF 42.7%, 35.4% L 35.5%7} Z716l= A0 Yepyttt,
E5| A AEE 145 psis S7HAIA droplet sizeS ZHA| AZTH 9 Dyset Dyvaox 242t 9F 62.8%3F 82.7% S7Foh= A=
Bk E3 100 pm ©|5H9] droplet B5 HJAMETEIL ZHIFE uf, 40 psi 7|EOE B AEHL A HEA F 13.6%7F
H]AHE 7H5Ado] 9l A0 & RGO lecithin adjuvant H7F AELHO] AL 1.2%F lecithin adjuvantS HA7}FsHH H|Atefo]
Q71408 Fadhe A0 Uehgeh Eat NGoR ARES}] droplet size”t Aobdl LT B AwahE A AEA
% 28.2%9] dropleto] Bl4HE 5ol AKX, lecithin adjuvantS H7F5HA 3.8%Tho] B4 7Hs o] Gl AO® rehge
Droplet sizei= H|4hZ 275z HAAQl QIO =E 100~200 um ©]5}+9] droplet #27} H2p5 HAFFS S7RIT= E1E
ZHQIoHH lecithin adjuvant 3717} droplet sizeS F7HA7]1L oo we} HlAto] AZHE 4 Q158 AlALGITH16-18]. TS A
Yol S715Hd dropleto] ZHopA| A H|AFFo] S7FE o QUrkal WEH AT

= &I Droplet?| H|& 2| o] & A2
DRIFTSIMO]| A&3t & AN droplet sizes Y50 oS3t BAE A 2= Table 20 AIAISHTE &2 20 psii A3LoIH

Table 1. Volume-average diameter and distribution ratio of droplet with lecithin adjuvant and water solution

Volume-average diameter (um) Distribution ratio of

Spray Pressure 100 um or less (%)
solution (psi) Dvio Duso Dvso

Mean (n=3) SD Mean (n=3) SD Mean (n=3) SD Mean (n=3) SD

20 194.5 54 415.2 1.8 756.7 6.3 0.0 0.0

Lecithin 40 139.7 09 276.0 14 503.5 39 12 03

adjuvant

145 90.7 1.7 189.7 3.9 399.6 29 3.8 0.1

20 145.2 1.4 287.8 1.6 526.6 1.5 3.9 0.2

Water 40 979 03 203.8 2.0 3717 4.1 13.6 0.2

145 65.3 0.9 116.5 1.4 218.7 7.3 28.2 0.4
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Table 2. Prediction result of droplet distribution and drift distance of water spray solution using the DRIFTSIM

Drift distance (m)

Spray pressure (psi) Width (um) Portion of volume Accumulation portion (%) Discharge height
2m Tm
36-109 0.01 1 12.45Y 12.37"
109-182 0.09 10 9.74 409
182-254 0.20 30 453 1.87
254-309 0.19 49 3.06 1.14
20 309-363 0.14 63 2.31 0.78
363-418 0.11 74 1.79 0.55
418-472 0.08 82 142 0.41
472-527 0.06 88 1.16 0.32
527-581 0.12 100 0.96 0.26
24-73 0.01 1 6.95" 7.01"
73-122 0.09 10 19.947 10.52
122-176 0.19 29 863 34
176-215 0.18 47 4.94 1.84
40 215-254 0.14 61 3.60 1.20
254-293 0.11 72 2.74 0.77
293-333 0.09 81 2.14 0.51
333-372 0.07 88 1.67 0.33
372-411 0.12 100 133 0.24
16-49 0.00 0 433" 434"
49-82 0.10 10 10617 10.55"
82-109 0.23 33 19.06" 10.33
109-131 0.19 52 13.84 445
145 131-153 0.14 66 843 2.82
153-175 0.10 76 6.00 1.86
175-197 0.07 83 455 1.23
197-219 0.05 88 3.57 0.77
219-241 0.12 100 2.88 0.46

Y Droplets completely evaporated before deposition.

droplet size= Z|4 36 umof|A] |t 581 pmQl ZOF JAERQ O™, 40 psi®} 145 psio A= 242 24~411 um&} 16~241 um%
A o] F7FSHHA] droplet size= ZtoMA|= A O 2 UEIHTH AX 1EF 2 mE 7HISEAL 20 psi® AEFS 1 37
T8 FdE= droplets A|9JSHal B A= droplet o] 9.74 m HJAIEE= ZO0g Uehow, WA 42 F 88%7t
1 m o4 BlAtEE= Aog Uetgth BE 242 5YsH st A2 155 1 mE R5H EZE= droplet [t 4.09 m7}
HAME = Ao s et o, A droplet & °F 51%+= 1 m o|5t9] B4 EQATh A3 42 40 psiz F7HA7|H A
droplet?] 10%+= 57] $Oo2 FE 1 X HjAt 72 8.63 mQl A& d&HATt TSt 71 2 droplet2 1.33 m H|AHE
ZAO0R dE&FHUth AX IEE 1| mZ WFI 40 psiQ) YO R AXESE A0R 7ASIH &7] $OF F|dEE dropleto]
#Aste] A EE droplet?] o H]AF A7+ 10.52 mQl A0 & &Eon, 71 2 droplete 0.24 m H|AIEE Fog
e A2 AES 145 psiz S7FAI7|H 2 m A 1 Eof|A AA| dropletd] 9F 33%71 37] O 2 FUE+« ZA0R LERGOS
™, EAEE droplet (109~131 pm)Q] Zdff H]AF A2]& 13.84 mQl Z0F JE&HA AX 1T & U3H 32EE dropletO]

Z4oto] 82~109 um HH 2] dropleto] FtH 10.33 m E& H]AMHE 02 o EE Tt DRIFTSIMOA &3t droplet size@}t
H[AF A2 S o]-&5to] 40 psi Yo ® & HEHS ’“"?l Dys2] HIAF AZE d&3 A= Table 30 AAIRE BRe} Zo]
2 m AEOA 583 m HAIEE: ZAo® JeEFOoH, 1TE | mE ¥FEY 264 m HAEE Aow eyt
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Table 3. Prediction result of droplet distribution and drift distance of lecithin adjuvant spray solution using the DRIFTSIM

Drift distance (m)
Spray pressure (psi) Width (um) Portion of volume Accumulation portion (%) Discharge height

2m Tm
49-146 0.01 1 19.73" 11.74

146-243 0.09 10 547 231

243-355 0.18 28 2.77 1.00

355-435 0.18 46 1.75 0.53

20 435-516 0.14 60 1.27 0.36
516-596 0.11 71 0.96 0.26

596-676 0.09 80 0.75 0.20

676-757 0.07 87 0.60 0.16

757-837 0.13 100 0.49 0.13

35-105 0.01 1 11.64" 11.67"

105-175 0.09 10 9.91 3.88

175-244 0.20 30 4.39 1.58

244-296 0.19 49 2.82 0.81

40 296-348 0.14 63 2.04 047
348-400 0.11 74 1.49 0.28

400-452 0.08 82 1.10 0.19

452-504 0.06 88 0.83 0.14

504-555 0.12 100 0.64 0.11
23-68 0.03 3 6.34" 6.33"

68-113 0.06 9 17.63" 4.75

113-122 0.05 14 14.66 484

122-137 0.03 17 11.37 3.72

145 137-153 0.04 21 8.05 2.68
153-168 0.06 27 6.24 1.96

168-184 0.09 36 51 1.48

184-200 0.18 54 4.25 1.09

200-215 0.46 100 3.59 0.78

Lecithin adjuvant 87} #X droplet?| H|&t 2| oll% At
DRIFTSIMO|| AZ3t lecithin adjuvant 7} AF3Z B O] droplet sizeE Yo} Cﬁ]§L H]AE
B|A NS 20 psiE AEFS W A 49 umolA Hf 837 um] dropleto] YAE Ao g o ZE gt Ax FES 40 psi®t
145 psiZ Z7FA]7]H droplet size= 227} 35~555 um@} 23~215 ym=Z Z}o}A] X]U]' AL ol 9] droplet sizeRTh 2 O F
AESE U AE ITE 2 mZ 7PY5EaL 20 psi®] ¥ o F AESIH 49~146 pm WYY droplet BF 7] $O02 FdtE
2o F YEPF O, 146~243 um HY Y dropleti & X407 E|ZEo] 547 m H|ALEE o0& &SE ot o droplet sizeZ
I3E 757 ~837 um HY Y] droplet?] HAF A= 049 mZ UERGTE AX 155 1 mZ U5H T7] 502 3RS droplet
Q= Ao YePFOoH, 49~146 um H Q] dropleto] 11.74 m H|ALE = A0 2 UElYTh 18 WEHA JEE o] 57
0 2 H)ALE|= oFo| ZFASHHA EZEE HlAlEFo| Z7lshe A0 2 Yehgtoy, SU%H 2719 droplete] HAF A& ¢
S A0E UEhyth B3 2 m A EoA AESHH AA| droplet F °F 60%= 1 m o] HJAMEE Ao H|S| 125 1 mE
SE ©F 28%9] dropleto] 1 m o4} MASIL A= gk AME QRS 40 psiz 0 105 um ol3H] droplete
m IEoA % F7] Fo2 e Ao R YEEoH, 175 um ©]5+9] dropletS 9.91 m A Zo] E|AE|o] H]AtE]= # 0
&= At i droplet sizeZ == 504~555 pm H P droplet> 0.64 m H]4tE= A2 YEREoH, A dr0pletﬂ
82% o= 1 m o] HlAtE = Zo% JESHUT AX V=S 1 mE WFH 2 m YA} nRVIA 2 7P A2 27]

78] Table 49] AA|5}3T}

==

_Q

o Flo
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Table 4. Prediction drift distance of measured-VMD using the regression equation by spray solution and discharge height at 40 psi

Spray solution VMD" (um) Discharge height (m) Equation Drift distance (m)
2 y =27.1973e - 0.0076x 5.83
Water 203.8
1 y=34.1501e-0.0126x 2.64
2 y =25.3023e - 0.0069x 3.79
Lecithin 276.0
1 y =15.0786e - 0.0094x 1.13

" Volume median diameter (Dyso).

M99l 35~ 105 pm droplet® §7] F02 FWTE A0 yeitom, At ulA AL 105175 um WA droplet]
388 mol 202 olZEIich E3F AA droplet % 30% 1 m o4} HAEIE AOE Uehdeh AE 4L 145 pei 274
2 m IXoA A droplet 5 12%7} &7] 02 3dE= ZAo7 yelgton, Tuj droplet size ‘%‘:4,-?41:— 23~113 umAtt.
H|AbE]o] x]A4Fo 2 E|HEL droplet size= 113 um OJAFQl A0 & Uehgon, o H|AF AL 14.66 mQl ACE &5 Qi)
A 15E 35y FUEE dopleto] A4Sto] 68~113 um M99 dropleto] 4.75 m X ¥7HA] H]AtE o] HHE Hog d&y
At DRIFTSIMO||A] o=t droplet size@} H]AF A 2] S 0]&510] 40 psi 4O lecithin adjuvant AL NG =3 Dys 9]
H[AF A E &3 AT Table 40 AAIGE BEeF Zo] 2 m IEOA] 3.79 m HAEE A0 UEHOH, IEE 1 mE
S 113 m A 0% Yehith S8 drpec 28] SR 424 90, $AT3 2ol V4 S sk
==t o] GA| droplet sizeo]] Q&2 olr, Fa-g2 Fgel 72 #7o| ot Droplet sizeZ} 111 umEth 2FOH FFlo[L}
A7 Qlo] iz 2= ;o FASHA Hal 236 um9| droplet> A2 EHNA T4 4 & FASH] 511’4-[18 ]. Droplet
size7} 357 umO|H Z-E FHOJA FEAR 1 EojAHA K5, 400 um ©]A4HS] droplet ZHE HHO] Hzhgo] wrolx]A|
FTH8]. Lecithin adjuvant 37} AZHO] Dy52] droplet sizex= 276 umO|™, DRIFTSIMO|A] &3t dr

1354 lecithin adjuvant F7}o] we} B2 §8&0] AstEA] IS How wWohE gt

Z R

it

roplet sizeQ] EX &

X

=

o] AFtE =9F A3xof 31o] lecithin adjuvant”} droplet size@} H]AF A7bof w|X&= F3FE FHFHoF FHAs1al, ol&
DRIFTSIM HdE-& E3) =3t vjAt AgS H]LOLOEH lecithin adjuvant®] &8 71542 H7I6I T AA, droplet size
=74 Aof|A lecithin adjuvantE F713t 3¢ & A2 o] vl L& 4 ZANA droplet size?} S71oh= 202 LEGT
£735] 40 psi 274 Dyio, Dyso, Dveo®| 242} ‘joﬂ H| 3l 42.7%, 35.4%, 35.5% 71510 droplet®] F7|7} AEtE o &2 AH .
1“40* Z3}= lecithin adjuvant”} leZoll A He} FAJ9] A& S £ o 5K & dropletZ FAATOEZHN HARE Eol=

71908 4 AZS AARITE EA4, DRIFTSIMZ ©]-&3%t Hl4F A A& AT A% lecithin adjuvant 7} AZHLS &
*g Ofo] ]3] B Azt BAdks AFES BT DRIFISIM o5 Z34sh AANE 5o A= 2sko] 121 40 psi
AHT 2 m FIEOA] lecithin adjuvant 7} AZ MO Zoff H]AL A= 3.79 mZ, & AEHO] 583 mET} oF 35% 7H4sH
o2 Uehgt 35| 100 pm ©]5t9] droplet HJAF 2 3t FlsAJo] mfQ- 7] W&o lecithin adjuvant F7}2 oSt
22 droplet®] B0l A FAAE 4 Y& Ao AAFHATH AR, X I=E 2 moA 1 mZ @& A9 H4F A7t
t] ZrAske S EYT) 40 psi AN A lecithin adjuvantE H718F A2 HO] HQ 1 m I EoA= HJAF A7} 1.13 mZ2

4

_._4

>1

Fastgon, ol 4% nwet 4y 2ol v Age] FRI WAL KAk

Wb 2 AT lecithin adjuvant7} droplet size S7HIA 9k HlAbE ARAOR AT & Uk A8 WHIL
UFstgon], FAYF/I% 2L 5AG FHIS ol g3 ALoIH HAH WS HASL 4 Uk 71$H Yotos AA T
5 9l2e AARITL 53] 9F vl Ut S04 lecithin adjwvant?] -2 5F 0 A7 L A B 7]ojE
% glom, AAF X P DES 2UFORA ot LA AH8e] ZFsd Aolth. oleidt AT ATE FF 59
HoplA e ok el A 2ol FA% 2ARE B8Y & U A0E sk
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