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Abstract Deep eutectic solvents (DESs) have the advantages of simple preparation, low price, and low toxicity.
They have been widely used in azeotrope separation, but are rarely used in the separation of long-chain a-olefins.
Based on the complexation of silver ions and olefin double bonds, effective separation of olefins/alkanes can be
achieved. In this paper, six silver-based DESs (Ag-DESs) are synthesized with three common metal silver salts as
hydrogen bond acceptors (HBA) , three amide organic compounds and glycerol as hydrogen bond donors (HBD) ,
and are applied to the separation of long-chain a-olefins(Cg, C,,). The effects of extraction temperature and silver ion
concentration on the separation effect of a-olefins are explored. The Ag-DESs are characterized through infrared
spectral analysis, quantum chemical geometry configuration optimization and electrostatic potential analysis. The

results of gas chromatography-mass spectrometry (GC-MS) characterization show that most DESs act as an extractant
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that can effectively separate olefins and are selective for olefins. The selectivity to 1-octene ranges from 5.86 to

31.40, and the selectivity to 1-decene ranges from 4.78 to 15.81. The results show that the low lattice energy of silver
salt and the weak complexation degree of silver ion and carbonyl group are conducive to the complexation of silver ion
to olefin, so it can be more efficient to separate olefin. The separation effect is also related to the chain length of the

olefin, the longer the chain length is, the weaker the double bond of the olefin and the worse the separation effect
will be.

Keywords Olefin separation; Deep eutectic solvent; Complex extraction
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Fig. 3 Influence of extraction temperature on the distribution coefficient(A, B) and selectivity(C)
of long-chain a-olefins
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Fig.4 Influence of molar ratio of silver ion to olefin on the distribution coefficient(A, B) and selectivity(C)

Experiment conditions: t=15 C, n(Ag+) :n(olefin)=1:0.6—1:1.5, n(Ags)=0.02 mol, n(Ags) :n(NMB)=1:2,

n(olefin) :n(alkane)=1:1.
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Fig. 7 The optimal configuration of each molecule at the M062X/def2tzvp level
(A) Ags; (B) acetamide; (C) Ags-Aa-DES; (D) NMF; (E) Ags-NMF-DES; (F) NMB; (G) Ags-NMB-DES.

FNWRT, HBA H1 Ag 8% SO,CF; 4, Agh S=0 & T4#5E K 4 0. 233 nm, HBD [ B E7E B 5
TIPSR S I, BH S o 2 R R AR A R T R e N—CHL A N—H [ & T R BE
0. 190~0. 226 nm, £F5TE AR AE ™, itk BIE i O Fl F 55 W A7 7 53 i) U5 s O ),
3Fil Ags-DES H1 Ag---0=S fH ({5 K 48 52 0. 016~0. 041 nm, FEE KA, BERES/N, BUEH T 1A] A4
SEA IS, L, SO,CF; X Ag (IR ZEA5 /N, i Ag 5 C=0 [ 4371 4 0. 228 nm (Ags-Aa-DES) ,
0. 227 nm(Ags-NMF-DES) 10. 366 nm(Ags-NMB-DES) , & Ag" S5k ILA LS, HNMBFC=0 14 Ag’
A BISRIET T Aa FINMF, 3X 5 3Rl Ag-DES X 1-380d5 4355 e B AN 4 e R 3000 S 0 28 SR — 2.

F SR BRI AT AL, T SR G 0 Ag BB 748, INA HBAJS, S=0 fI C—F h iy
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Fig. 8 Electrostatic potential of each molecule at M062X/def2tzvp level
(A) Ags; (B) acetamide; (C) Ags-Aa-DES; (D) NMF; (E) Ags-NMF-DES; (F) NMB; (G) Ags-NMB-DES.

2.9 SHEFBHILR

TR B TR A G 25 03 B 1 A e R R 0. 49~1. 947, UL ES 7 I [ Ag(DMBA),, |
[TEN X 120 B HEFENE R 4. 66, T Ags-NMB-DES AEBGHIE 1=t H e 5 (JEE 7R 50 K80 o 5090 it
X 1P AR ik 31, 40, ZEIRIMES 1-5800/AE2S Be A A IBGR] 1 oA DLAGE . A SORF Ags-NMB-DES H]
T -BSIBAESS BRI 8, 2 1-Z3 MR B (B 7R 20080 2 50% ), ZEHUr B R IEFRIE D 15. 81, AL,
HHE B FREHEBGIA L, Ags-NMB-DES HAT AR a- ik B ke .

3. &

GHT ZRMREL DES, 5T T AN [V AR ZU5H 32 A RIAN [7] ot e 288 S S AR A28 40 B R I 52
SRR AL IR, HFRA N S AZ IR DES X 12847 T /0 B8R, Age-NMB-DES Fll Ags-NMB-DES ¥ HA7
I3 BCR HAR SR RS BRI R U8 43 8 5 B R AL 59 5T — B SRR Ag-DES X 1-28 )6
P oy B acr, Hh, B DES (94> B RCR B SR T4 =B DES, LAZS (Rl B K NMB by S It
PRI, 2 B RCR BT . FTIR OGS A A A5 25 R i, SR VR 32 (A3 3k 47 |) A T
JERL T DES HAR B T S A L A% A . RE Tl o0l 58 R PG4 & BAAESE S, e 5%
JRFEAAERSS, WARTHEE T 5HERE S, NnfEEs S 8o mE . ARG RERE T,
DES X K5 a- Mk (Co 1 Co) AT 30 i B 50, MAEBUREE ) 15 CLRE T 5 E/R N 1:0. 6
if, Ags-NMB-DES #£ U % 1- 5245 i e B P 15 31 31. 40, X 1-58 M5 (e MR 3 15. 81, s K sk
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K, BRI . BER DES 2 —Mal A0 BB oIk ACBOR , 7245 AT, il 51 A
KRR B 2 B8 RE M L 0 ik U R (AR 4% Ag-DES USSHE , A BLARFHIR RN | ARAUA T 23 %
RAERAIBOGR, I RAN 7B 1.2, S S Bl DES 3 B ity Tol Ak .
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