Advances in Geosciences MERF}FETIE, 2020, 10(3), 226-231 Hans ;‘,‘xﬂﬁ
Published Online March 2020 in Hans. http://www.hanspub.org/journal/ag
https://doi.org/10.12677/ag.2020.103020

Optimization the Complexing Method with
5A Molecular Sieve for Low Content
n-Alkanes in the Lake Sediment

Liu Yang!2, Siwen Liu!3, Manman Xie!

'National Research Center for Geoanalys, Beijing

“China University of Geosciences (Beijing), Beijing

*Key Laboratory of Ecological Geochemistry, Ministry of Natural Resources, Beijing
Email: liuyanglybj@163.com

Received: Mar. 5", 2020; accepted: Mar. 19", 2020; published: Mar. 26", 2020

Abstract

The classical method of 5A molecular sieve for absorbing mixed solvents to elute n-alkanes is
suitable for samples with medium to high content levels of n-alkanes, but the content of n-alkanes
in the desert lake sediment core is lower than that from general lake sediments. The recovery rate
of samples with medium to high content levels content complexed and eluted by the classical 5A
molecular sieve method is only 0% - 32.86%. In this article, we optimize the classical 5A molecular
sieve adsorption mixed solvent elution method, specifically: adding a low content of mother liquor
and the corresponding amount of molecular sieve into a sealable glass bottle to complex n-alkanes
with cyclohexane. Liquid level in sealable glass bottle reduced from 2 cm to 1 cm. The optimized
method can obtain 93.96% - 100% complex recovery rate.
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1. 5|

IEM B (n-alkane) 2 —Fh R &tk Aot R BA S HA T = M E s IE N . AU )2 0%
FEIERM B 2 Bk B T R R s S . SRS, BEE AR AE T AN W HERR HL AR I8 K ) b i
% H BN CLREfR, IEFBERZSE(I0 CPI. ACL Z5)5t T Ui A HUR SR IE B A R 14~ = 3, X
R D S AR S PR A B R A R S [2] [3] [4]- 19 2o i A 5 ] G 5 A 7 A BB
PR e AR 7T, B S 2 AT DO AT RIS PR 1) Lahontan A1 f /1Y) Bonneville J8 43
A7 TIRNBEFL[5]. A HUTRRY) 0 IE M e R R R e Bt . oRIRUKI . UKE . Attt sh Attt
Wi ATty /UK 20 thE 20 I S0 00 A AR A IR AE T ) L+ 48 BRSO [ AR SR ) 34 . Trevor 25 [6]i8 1
XoF 7 9 e A VR A AR IE A B ACL I 78 R I, IX —Fahe b5 Tk Jod ol iR B 10 S R AP IW)
HBRER, JUHE ACLyras EXTHFFTIX N IR EE AL & RIS . Sachse &5 71 B FH IEA Fe K2 IR £
Yoy AR RFE T A BURER A DU A HUSR ISR . Chu Z5[8] BT R B T Co A EMHLIX N 5, i
TR K BE IEA R 01°C (AR 1k 3 B R e X 3k 1 TR AR Ak s EERRAE 5 [9] &% B IE A e ) B AR S R o7
5K TR E (—160%0), W & AT S HOEBUR, 7RSI IR b SR R AL 3 4H R
T3 IR K.

B DRI E s T R A R AR B RAR, (A7 T BRI R e, ke, #H
VD S AR PR A LA B B R e VDI R T R e A X At 2 TR I A
IS, T 223 P S ARV BRI (MZK) I e e i) &5 & I AE 0.40~2.12 pglg, ~FI{E 4 1.51 pg/g
(=209 1), TAKT PG N FE B [10] (8.4~27.0 pg/g) VTG & FLFHIHI[11] (8.4~27.0 uglg) Tk &
JE 7 & 5aiA[3] (2.0~188.55 uglg)%F. TKIE A E[12)4R 0T T - S IE A R T (12 50 B DN i B
1T 2 J2 R OB FR EE NN 4307 B B S S 2, IR EHIR & & I e R TR i e . 1
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BARIRGKE H S [12] A 20T R 7 N S P MR EHIE A S (MZK) 1 20 MRS, S5 AORELRE
ity ) IE R e TSR AN AE 32.86%, AR MR 2N 5 BAA R 6 2 AR e . 0] SELF B 48 & B i R IE A e A
AR 75 T J I A BT VE A TE o A SCAETKIZ H A [12] AR 72 RE Al b0k U IE A e A B AR il HEAT SIEBR AL
FELAL, 1622 RENE IR BB 1046 A [FICR

2. SEEGER4y

NIRAFESERTREMISE R, TR DR 1) A b 2 43 B 2, 12 I R T A B A R v )
3Ky DAY/ FE S O [E] S5 A L2 18] AR H 82N [13] [14] [15] [16]. BA 4r Ttk [17] [18] [19] [20]
s BTN O Z 5 B 771 BA 43T —Mira] DA /N T8 A8 5 FL47(0.5 nm) i HAt 23 (U 1E )
Bida . SN AN AR 411 I PRI sa AR 1k R B 751 R0 F 431 075 100 R Bk o L I A i) 2% #F 1T A IE A4
bk Gt oy 10, FOHE RO B AE 7 1A T SR AT = A1 K IE A e ke 2 4 [21] [22].

2.1. {UFEFNFEM

RS IGAE [ S S I0 R R O AR e RN R SIS S 5E i, BT FH FOAES AR T T

GC-2010 SAH TG (H A 553

ASE350: (3£[E Dionex A #);

EG20A plus FL#WR (L 53R A ZRFMX A A R A A]);

WA HEET 99.99%0) Al E A A MR AL E T LIRS A HIE ).
2.2. EERFH

AR S S Ad A R

FAlE. & . IECkE. IERkE. k. tEgidi(Fisher AF]); Cr~Cq IEMIEIETR S FRECER
Sigma /A #]); HERCHE: Silica gel 60, f#[E Merck 2.
2.3. SHEEEITEE

A BT A M i (GC) s B 59Kz A S [121MF, HAR T

FEFE L ABIR TS 80 £ IQE, DASESr5h 6 5% IQFE i FHILE R T+ 2 320 B ICE J 17 1 405, il fedt
it 45 53kt . AOTREEEE, SKIAE TS8R FE N 330°C; 8] C~Cao HIIEFI I HR R T AN 2 E B o
2.4, HFRFIE

MFESY 5% 10 ppm. 11.7 ppm. 113 ppm Y Coun Coan Cap BRI HA IR LR 24 5B
B 5 ARD A S S (MZK) R 20 14
2.5. RS
2.5.1. 5A HFHEHRE

WA R &SR T Rl B H B, AR & 3L BA 43 T (B 1 mg IEMIEEEIA 2.75 g
FIFR[12]), AFMA MmN O, SR NAFEE A em.s 2em. 0.5cm), # BEAF LI &H4 T
It 24 RS . FERRTEMNFAR L 80°CHn#k 24 h J5 W H 3RS R AP A7 I PR S b e o Fimk i, bR
BEE=W. T EERIRSAH, SAHEERSINH RS E#H T IEAkE S E.
2.5.2. 5A FFIHRB S DHA

A28 & J5 B 0] B BEIEE A N 91:9 IE AR SRR S AR ERIT =N 4 cm, 85CHN# 8 h
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[12], 283k PR URPERL G Fa 5 R IR VR & Rk, S s I IR B o A SIZI0 R [ ISR S5 A
28 5A 4TI Lt AU 2 BTS00 IR BE AR 2 ok DURE R A e S e i

TR 24 ANFE SRR BN

@© 0.5ml BHE (& IEMFEIL 16.5ug)3 4, 1om &4, FEMZwsS N 1. 2. 3;

@ 0.25 ml BB (& IE BRI 8.25 ug)3 4N, 1om &4, FEMg5 N 4. 5. 6;

® 0.1ml BRR(E A EfMfiEit 3.3 u9)3 4, 1em &4, FEMAGENT. 8. 9;

@ 0.5ml BEE 34N, 2ecm 4G, FEfgm5 o8 100 11, 12;

® 0.5ml BEfE 31, 0.5cm &4, FEfgas N 13, 14, 15;

® 0.25 ml B} 34, 0.5cm &4, FEMS N 16, 17. 18;

@ 0.1ml BEE 34, 0.5cm 44, FEfgish 19, 20, 21;

0.5 ml KA 1 ppm (1) Co~Cao FRUEIFIR (F A IEMFEEIE 17 ng), 0.5 cm 44, FEfsm's R 22,
23, 24,
3. ZEREITS
3.1. 5A P FIFHEE

FEIRAE 1 mg IIIERIBEREINN 2.75 g 43 Fifiit 5 [12], 0.5 ml BH&. 0.25 ml £Hf. 0.1 ml 1. 0.5 ml
WIE9 1 ppm (1) Co~Coo FRUEIF TR 7 Z NN T 1) B i 53 ) 9. 0.0454 g, 0.0227 g 0.0091 g. 0.0468 g.
V] 1 e SRR A B3 TR B 0 L R G el S RIS XS LU . 2 1 e SRR 48 &3 7010 B 23 b
e 2Bl R IEICE
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Figure 1. Comparison of samples uncomplexed into molecular sieve and recovery rates after complexation and elution

B 1 #HRAREESES TiHA S RESEREHES R E

S0 45 R RS TROE H AR [12]F T IIN 2 em s FE R ER CUbEs B o ) IE R e G R A
HAR, BaL—PRRE AR Gt T, (EARREIA e TR % 1 om 5 0.5 om I B E A LAUG S
ERRRI AT LIRSS 48 SRR . (HAS ST, 1 om BT AT ARG B m B ECR (2 1),
o Cou IR T Cog Xt Capo HEIMIXFMEDLAT HEARL th TUHI W, (LA pEEAE R BD, Al BBy
SHUREE B/ b E IR, Dl SCEEE AR A A
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Table 1. Percent of the sample not complexed into molecular sieve and recovery rate after complexation and elution
=1L HRANBEES THBE L RESRREHEE

T TEFIBEI (%
e O g ;""\‘——\,1*/]}:%*I( ) Coa Tl 42 (A EES Cos Tl 42 (AELES Ca Fl4 Ca [HISR
FEf g T —
1 0 24.19 0 22.32 0 7.87
2 0 25.59 0 23.67 0 8.32
3 6.04 11.38 6.00 13.14 2.74 5.26
4 9.22 6.69 9.70 6.24 4.36 2.32
5 4.14 6.12 4.16 6.37 1.27 3.08
6 7.76 5.32 751 4.64 2.38 1.78
7 11.67 0 11.55 0 5.75 0
8 11.75 0 11.07 0 4.66 0
9 11.83 0 10.66 0 4.35 0
10 48.51 3.54 52.94 411 25.52 2.34
11 42.75 6.21 43.76 5.83 14.98 3.26
12 39.86 5.00 40.75 5.66 13.23 3.31
13 0 23.42 0 17.77 0 49
14 0 24.42 0 18.79 0 4.83
15 0 23.26 0 18.94 0 5.31
16 0 8.61 0 6.16 0 1.65
17 0 8.97 0 6.91 0 3.56
18 0 7.81 0 5.72 0 1.55
19 0 1.62 0 1.16 0 0.46
20 3.79 0 2.53 0 0.85 0
21 0 1.02 0 0.88 0 0.34
22 0 0 0 0 0 0
23 0 0 0 0 0 0
24 0 0 0 0 0 0

WAL I ) 7 S0 45 B 5 2 B AL ST E ) MZK RE S 45 R (Bhik 10 145 BHCS BRI (R )
e B, 12 IREKE H EE[12] 515K R 21.47%~66.43% 1 IE MISE IR AR 45 & 8t 470, AL vk
INF 0%~6.04% ARG A, 4ERNCRIAE] T 93.96%~100%.

3.2. 5A ¥ FmkERR

B H S [12 B 91:9 9 1F Mk 538 Sk IR & TR TINS5 46 U (R0 401 0 1y ] 25
B IR A I R A 4 om, 85°C A 8 h (it 5 7 A 7 VK AT SRAS AT Ve I 8CR) , LT 4 B
T TG o BT R AR 55 T b A b B 2 TR D6 2, B it 0 TE A 5 G [ 28t R A
4. 458

ASCAETRIZE A SE[12] 1) SA 73 T 48 & LR e J5 A il BB XHIG & B A IR Bk e dhidb AT 10700
S, SIEIG S5 SR AR WY 1oL 1A B ) i 4 I R 7 PR AT AR KR v IE A e e ) [ USC %, 2 Y v
91 em 87 0.5 cm AT BEAF B, H % 0.5 em B A BOR LT . (HERE LA TSI A AR
ARG, 1 om I AT DAERE Sh PSRRI e, AN RIBE K IR e e IR A m BRI Caa > Cog >
Cazo MLALJE I IAL BE L PE T MDA S5 B &5 B LM e S it R4S 1 AR 45 15 [ AR
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