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Progress in Separation of Natural Cashew Nut Shell Liquid
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163318)

Abstract Cardanol anacrdic acid and cardol are the major components of natural cashew nut shell liquid
(CNSL) and possess good biological degradability. As substitute for petroleum phenol, cardanol has been widely
employed in the oil field, coating field, and so on. Anacrdic acid and cardol exhibit high chemical activities, so they
can be extensively used in the pharmaceutical and polymer industries through chemical modification. However, their
separation and purification from CNSL is the key for their applications. In this paper, some present separation methods
for CNSL are summarized, and their applications are prospected.
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Anacrdic Acids

O0OH 1. R=C;sy , 6-pentadecyl salicylic acid
H R 2.R=Cis, , 6-[8(2)-pentadecyl] salicylic acid
3. R=Cys., , 6-[8(2),11(Z)-pentadecadienyl] salicylic acid

4. R=C53 , 6-[8(2),11(Z),14 pentadecatrienyl] salicylic acid
Cardols

1. R=Cjs.9 , 5-pentadecyl recorcinol

2.R=Cys.1 , 5-[8(Z)-pentadecenyl] recorcinol

3.R=Cys.5, 5-[8(2),11(Z)-pentadecadineyl] recorcinol
4.R=Cys., 5-[8(2),11(Z),14 pentadecatrienyl] recorcinol

Cardanols
1. R=C,3.q , 3-pentadecyl phenol

OH
H R —
2.R=Cys.1 , 3-[8(Z)-pentadecenyl] phenol
3.R=Cys., 3-[8(2),11(Z)-pentadecadineyl] phenol
4.R=C)s. , 3-[8(Z),11(Z),14 pentadecatrienyl] phenol
B 1 CNSL EERSHUFERR B

Scheme 1 Chemical structures of main components of CNSL

1 BRSNS

AT AW 19 3 15 0 B SR I 2808 40 B9, T AR ONSL #4195 1 73 B B &R
FIZ 7. 1847 4F, Stadeler 25463018 T CNSL 32 i/ e BE SRR, (HZ7E 102~104°C B R4
KA SO A O SRy, Rk, Tl b i AR EE S ) ONSL A 2 5 2 (12 R )

1991 4E, bR kR F R 28 18kxt ONSL #HT 70 B, BB IRIER 5 2I<88 C il n: 4%
HEIE 260°C LA, 1931(260+5)C K FEE 5 (L F=8). 2 Z&IHIN fYE 23 BN 2000Pa i, 7] LLISCEE 2125 T
N R PV B, FE IR N 1405 CRIEE A P& 75% MR T . 2007 45, B A0 Kk
W, ERm WSS, SR TS RSB RGY, BT 285 20 R85 (R ) &=
WG, BRIER FH 2 B R 28 00, CNSL #4770 85, MZEME TN 0~500Pa. Z&THIRE N 140~
230(£5)CHY, S Z0]IA 78%, HAMA rF IR MY & 2805, 120 BUR 7 ik 58 G IR AR (L =6)
AT — 25 R - BB 0 AT 108 o DA R, R BB o 2 A M BE S VR . R . BUIAS R =0 1)
Ry, MH, FEARGHEGE, SRR, EEMOERmEGE RIS, 2009 4, kERELDY T
i CNSL fEfmiR FRAEREG KN, 45 7 78mut i, $8H T gy SR el A v E S
2000Pa. A% g 240°CAIEERAERT[A] 2.0h, AATTX 200~220°C 18 73 EAT AR E - o i 43 B 1) 45
REH, ZW Sy EERNMEEMEANFER 4 FIERBE R 2), 2 FE57008 298, 300, 302, 304, H
JREE A 2.00:36.75:20.44:40.81. ZIBYESVE B TR 517, H20 B 0 SR Wy ol B T 3A 90% 1Y, iy
T E NS B CNSL A R By 1 = B vk

oH j(/\/\/\/\/\/\/\

R=CsHps 3 A
R N
N

EX 2 SATENERHIERE

Scheme 2 Chemical structure of cardanols
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Scheme 3  Chemical structure of anacardic acids

2010 4, Gémez-Caravaca %5!""LR [ 1A HUH R (SPE)(WLE 1)40 85 4B EE il 95% MIERER, fib
AT AR E A, Yo IE Cke- CBR(8:2, vv)IEWFRZ CNSL W AEIR IR 5, FAR OO IE C b
LBE(L:1, V)RR - ZBR(97:3, VTR IR, RIS B8 T E 45 T 1 - K71k T /0 Bk Ce-2-
PEE3:2, vv)IEWR, F TLC kil mr s, BERBRAFAE T 58 B =10 .

Sillla it COy 7 BEAMLL, SPE 73 BMURIR T HIRGE . AR, 2UEm, W DLE SR TR 4iin 1.
B2 R BE IR EPEBA RO ZE 0 A &9, X CNSL A i [R] 5470 B A4 1 73 2 B IR o

b

FEA Al E— B —— fiE— R
1 SPEMINBELE
Fig. 1 The separation steps of SPE
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Scheme 4 Chemical structure of tri-cardol
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Tab. 1 Isolation of pure cardanol and cardol by colum chromatography

5 B W7 E S /mL TLC kil 4 5% FEE Y
1 FiiHE (40~607C) 50 - -
2 ES 250 JEAR By 94.6
3 LR Z.TE-7(3:100, VAV) 100 KAMED 12
4 LT UH-7K(20:100, v/v) 200 a0 I 38

i CNSL 7ERER G 1R BT 25 5 7= EHE 2, 2010 4E, Gomez-Caravaca 257 SEH TLC 4 &5 51
16 = H R e fh B 0 e R R0 CNSL, AR5 F IE Cobe- 208K (3:2, vTE i 2 (i J@ T 575 . TLC 437
gERAT WL 2, 4 S ONIERER, 4 N 2-FECOE, 3 ONERE, 1 NHEOE.

Bands

NS 1 2 3 4 s
R=CysHps.3

g

2 TLC HERENERER"
Fig.2 TLC separation of methylated alkyl-phenols in CNSL 7}
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Fig.3 RP-TLC separation and HPLC analysis of CNSL %

N SR F R AR, TR AR (AT R R, IR B AR S B AR S
SRR R AT TR R T S A, AR T A IE R B, TR R [ 6 A 15 DAy BT,
1967 4F, Tyman 2525 56 5 RS BRAR -T2 (1% (A@NOS-TL.C A5 I BE PN 3 AN (R FO PR SR Py o i O
RERLE 10%FHBRAR I MU IE RERR G B & 3043 B . 2010 4F, Gomez-Caravaca <5 ] IE Clse- ZB(9:1,
VIV N EFFFE S T et B AR . Murthy 2502 R RS BRAR -1 2 ot 4l B SR b 17 7 0 8, R 2R 21
IRIEN 5% 10%- 20%HIARVEBON BRI, HROCHE M MU BE S A 1A . B0 . DU AN = A O R iy, &5
R 2,

FR2 WHEERHEGIEES BIERBES
Tab. 2 Isolation of the components cardanol by chromatography on a silica gel-silver nitrate column
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