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Characters of Pine Oleoresin-Based Plant Oils as Solvents
for Pesticide Formulation
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Abstract; The flash point, volatility, pesticide solubility and stability of the pine oleoresin-based plant
oils were measured for the purpose of development of natural alternatives of aromatic solvents in pesticide
formulation. The results showed that the flash points of the 4 types of pine oleoresin-based plant oils were
all above 35 “C, which were obviously higher than that of the control solvent xylene. Under test tempera-
ture of 25 °C, the volatility of the pine oleoresin-based plant oils for 8 h were less than 45.9% , with
2. 1% of the least volatility of ND-100, whereas the volatility of xylene was 100% . The solubility of pine
oleoresin-based plant oil ND-60 against the technical materials of 47 pesticides showed that 6 pesticides
(12.8% ), namely emamectin benzoate , fenbutatin-oxide, flusilazole, tebuconazole, lambda-cyhalothrin
and azocyclotin, had remarkablely higher solubility than that in the control solvent of xylene, while 15
pesticides (31.9% ) , including spinosad and methidathion, were relatively less soluble in comparison with
that in xylene. Measurements of the qualities of 42 emulsifiable concentrate preparations indicated that 30
preparations (71.4% ) , especially the preparations of deltamethrin, lambda-cyhalothrin and chlorpyrifos,
exhibited qualified compatibility and stability in ND-60. These results suggested a positive potential of pine
oleoresin-based plant oils as natural alternatives of aromatic solvents in the application of pesticide formula-

tion.
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Tab.1 Quality index of pine oleoresin-based plant oils

NIEE S . wpEE/ wy®/ wRRIER w(K) / WAt/ W/
AL, (g-ml™) % BME)/% % (mgeg!)  C
ND-35 WO B IRIFAERE A 0.83+£0.05 =95 =10 <0.5 <20 < -5
ND-45 WO B IRIEOER A 0.85+0.05 =95 =30 <0.5 <40 < -5
ND-60 TR OB IRAA B IR A 0.88 £0.05 =95 =40 <0.5 <50 < -5
ND-100 TR O B IRBA B IR AR 0.90 £0.05 =95 =50 <0.5 <60 < -5
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Tab.2 Flash point and volatility of pine oleoresin-based

plant oil and light aromatic solvents

MIERNARTE KA NEHEAE D A % Vel
TR, AEAL RS 10 min, (200 4 FFAE AR
Wit A5 A AR IR TR BRI TR 4 o ND-35 11
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Tab.3 Solubility of different pesticides in ND-60 and xylene
R is T ! AT i R

5 2 :ﬁig/( ) LND-)60 e V2 :gﬁ*zig/( : LND-)60
1 S 2 >2 000 >2 000 25 =T >2 000 >2 000
2 Bk S A s 330 240 26 AR WERT >2 000 >2 000
3 B A S S A 1 000 1 100 27 TR 200 80
4 B2 3 Tg 600 430 28 T >2 000 >2 000
5 A s 250 50 29 S AL >2 000 >2 000
6 VR4 A s 250 50 30 AN 1000 600
7 FH 4 2 s 700 560 31 TR >2 000 >2 000
8 FH 4 o o 4 1 25 P R R 10 400 32 SERE >2 000 >2 000
9 ] 24k ) 2 10 10 33 M B <10 <10
10 ZRWE 600 100 34 WE b <10 <10
11 PNCEZN 500 330 35 SR 70 50
12 JRUTE: 600 750 36 T >2 000 >2 000
13 =LA 250 250 37 THIEE R >2 000 >2 000
14 i B e 250 250 38 £ W2 ] 330 80
15 T M 50 160 39 FUUIR <5 <5
16 SRR >2 000 >2 000 40 Fayiind <5 <5
17 IR ik Jrie 670 670 41 I L T >2 000 >2 000
18 TR R 670 400 42 LI A >2 000 >2 000
19 =4 10 100 43 B R R >2 000 >2 000
20 KT8 30 400 44 FEWER R 330 300
21 ik s 400 170 45 T >2 000 >2 000
22 NEE It i 330 80 46 LN >2 000 >2 000
23 R T 500 320 47 THIRR 670 400
24 WA >2 000 >2 000
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Tab.4 Stability of emulsifiable concentrate prepared with ND-60
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0 2%HEANERERRRE 10 F A 6.19 Aetg (132 20%FHE GC i At 0.58 bl
11 L8%ARi% Ic & A 3.05 Gtk || 33 25%vEREE 6C i Ak 17.31 Ttk
12 409%FHm c % A 0.60 A\ 4 SeEmRR IC i BIEEE 0.30 Motk
EP {1 3 SHERBK IC ff WHRHPEIE  -09  AERK
13 d0% FHiwk Ic & A 5.5 AAIRI[36 ST LC i btk 1.30 hik
14 10%WEGH Ic A 0.87 B3 S%mEsE 1C i i 2.4 aik
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