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Determination of ethanol in liquor by catalytic kinetic method

BAI Jing’, ZHU Bing, XU Hai-Yun

(College of Chemical Engineering, Henan Vocational College of Applied Technology, Zhengzhou 450042, China)

ABSTRACT: Objective
method. Methods

To establish a method for determination of alcohol content in liquor by catalytic dynamic
The reaction system was optimized and the best experimental conditions were determined. The
decolorization catalytic kinetic reaction system of rhodamine B oxidation by hydrogen peroxide catalyzed by divalent
copper ion was used to determine the ethanol content in liquor. Results There was a good linear relationship
between the concentration of ethanol in the range of 0—1.00 mg/mL and the absorbance difference between the
catalytic system and the non-catalytic system (A4), and the correlation coefficient #* was 0.9996. The precision of the
method was 0.0033, relative standard deviation was 0.57%, the limit of detection was 0.99x107 g/mL, and the
recoveries of 5 kinds of liquor samples were 90%~94%. Conclusion This method is accurate and rapid, and can be
used for the determination of alcohol content in liquor.
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DAk 8 92 g 2ok U7 i g ) 2 FA e A L T
PN AL, AT LA I 23 O 0 BE 3 i o, U] Ik O 9k
S 2 A OC IR b . ARSI AR T Cu® i
it A A AT FHH B MO — RN R, S
2 LA FR R B R SRR A, DT ST A AL B)
15 N Qe LA SCER T Rl 2
mE RS %

1 #MR5RE%

1.1 UE5E%

BlueStar B 41T W43 606 B AL 5 SR R BHMY
P A BRZ F); HH-S11-2-S H IR A8 (F i EI7
MUBHI AT BN FD); AE224 WL 404 KF- (B 5% 18
BB PR A D
1.2 #E5R

FE S T

HEAE G al, R ERECA A FD), Tk
B Hral, K sun b= A AR, ZFH B4,
KETDCEAE AL TOIERT); PR 8 (3 e, KT
P AL TR PR A BR 2 wl); TooK B R (7 Hr i, 22180
IR R A, SRS . SAbiE . Sk, Eb
BLOEAREE . BREREL . ERER(O ek, BN B TR
HARRAHE),

1.3 WA
13.1 ik AGES

M HLEE A, 43 ldns o 1R 2, Rk 1., 2
SEPIA 2.50 mL WEHR 3.80 mg/mL WP PR,
1.50 mL ¥4 10.00 mg/L i3 4L S, 1.00 mL V¥
4 0.10 mg/mL #9 % FFH B %, 0.6 mL ¥R JE 4 5.00 mg/mL
FIBLRRAE W, £ 1 SETIMA SRR, 2 ik
&,

1.3.2 1BALR R S AR 2 RO BEALZ £ (AA)

A4 57 AP AE 90 °CRYMEIRAUE M #A 11 min, B
TR KA 3 min, 1E 540 nm ALK 20O
Ay TR RROCEE A, ROGEEAE, B A4 {H.
133 RRBAE K H T

7E 190~1100 nm A4 Y0 A TIROG BE 44, DIZE1TH
KAEZIL, il s oyt 2 .

1.3.4 MR B A dERARAR 2 49 RO i 2%

TE 300~700 nm RIS A TG R4 4G, LIZE
BARMES L, il s ot £k .

1.3.5 BREVG i iR ) 2 69 RAk

PEFME A 3.80 mg/mL AUTHRSZE oiiss i, Hldsim
AR 22 W W 1 5(0.60 . 0.80., 1.00, 1.20, 1.40 mL), F
M SEBE S AN, TS HE T A4 ME.

1.3.6 FA9 B AE&hik

VR 0.10 mg/mL A% FHIH B %, Hucshn
AZ P B W (1.00, 1.50, 2.00, 2.50, 3.00 mL), H:
SR S, TS HET A4 {E.
1.3.7 FBRARE R A 6k

PEFHWE S 5.00 mg/mL MBRRRAIA R, HeCEimA
L R ] VYA 1. (0.20 . 0.40, 0.60, 0.80, 1.00 mL), Hth
LIS, WS HET A4 M1E.
1.3.8 IR AHAL

P R SLIG T B AT e, HoA K I IR (80,8590,
95, 100 °C), HAMSZHE AL, KABIRE T A4 {E.
1.3.9 3 nY ] 494840

P RS IS ik T IR, R AR (8. 9. 10,
11, 12 min), JCASEE SR, S INABTTT A4 (1.
1.3.10 F#haF5£H

UM R RUAS A9 25 mL HIEHL B4 6 32, KR T4
5 1~6, R mHE A A 2.50 mL 0.10 mg/mL % £} B %
#, 1.00 mL 3.80 g/mL M BI® 2% shiaE i, 1.50 mL
10.00 mg/L B3l L4, 0.60 mL 5.00 mg/mL &% 245 ¥ i,
RG] 45 L Fh A 5.00 mL 0.60 mg/mL [ 2 B2k
PRUETR T, RIS 1~3 M EL G, FRic hxfiA R
TEm) 4~6 S B P INA—E =TI E FH R 0.01 g/mL
SRS, 0.1 g/mL SALEHAR, 0.1 g/mL S AL BAIA T,
0.1 g/mL ZALBPIEW, 0.001 g/mL AL IR, 0.1 g/mL &%
FRERVEML, 0.001 g/mL SALER), FAZEMKESRE 25 mL
ZIFELRAL, 5 P, RGES . BEET 90 CHYEIR
AEF NG 10 min, J52 BPECH, AR E, 25
PEAT KA 3 min, LAZEIRKAE NS L, £E 540 nm P
fb, ARG WOCEEE, Fidst. RS RV AEXT IR 22
TE£5%2Z N o
1.3.11 A3 a9m e

(LyFE S AT A3

B S FhRE GO, KA T S5 1~5, B 1.00 mL
FEGRTF 1000 mL AR, MZBKEREZIE, 75,
R

()RS

B 18 SZHUAS AR 10 mL HLIE L@, FFdm's 1~18,
W18 SRS M/NBIR RG5> R 6 4, 1~3 A5 1 4H;
46 JE 2 2H; T~9 NS 3 4H; 10~12 R4 4 2H; 13~15 W4
590; 16~18 N5 6 2H; #ie MR 1.3 fS2ie 7 kAT 50 me, #)M
[l 51 7 AT LR BRI 5 VR A B

(3) [ENfie A g 2

B 18 SEHAR AR (Y 25 mL ELIE L5, FFgS 1~18,
B 18 L HAEHI/NEI K44 6 4, 3 ~—4, 1~3
S 1 4~6 NEE 2 7~9 NS 3 4H; 10~12 SN 4 4
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13~15 %5 5 41; 16~18 N4 6 41; HeMH 1.3 As2m s a4k
POMAGRH, RIGEMEE 2, 3. 4. 5. 6 HAABIINA 5
b, ZJETRREE 20 3. 4. 5. 6 HArHIINA 7.00 mL ¥R
4 0.60 mg/mL Y ZEEVRERR, J5H—d AR R,
TNZEIEK B2, ALy AT AR, I R0 A [ R
FERS R, D E ARLAE R 540 nm ZEROERE, SR 3 Yk
FEEE A WF-3ME, HAEfb IR R AFIME 4, R IERALIR R
MPEBIE A, THEEH A4 BOME, FBR Ny BT A
B b O TEAS BE

2 HER5SH

2.1 mAWMBCEKBIFRE

AU BEAR R 2R L 1, 1 R OEig Rl
PIEH, HiEK 1=540 nm i, WOGEE 4 Ak, Hibar
PIAS A WM £ R 540 nm,

08 -
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Fig.1 Absorption curve of full-band scanning

2.2 EHEFRFAEELERAR 2

AR R AR LR R R IR 2. B 2 i
W ERE IR AT A, RN ETG B P B pWls i 2 3on
AR, 1 F 2 B RIS KO8 540 nm, FERNRDZE HVETRIN A<
T, BEREER TR cu® kit A b A AT SR B,
ik R AR, T EEEE I Sl —HR € S N
23 WREHARAENML

WA RS A4 MERILE 3, MiE W%
AR I PRI, A4 (EEE KRN, Y2 s iR
1 1.00 mL B, ALK R AR AL 2R SR Y A4 (B
R, M R U AR E R SRS R, SR g e A
RS2 vl e A 4R 1.00 mL,

08 -
1-REIAR
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Fig.2 Absorption curves of catalytic and non-catalytic systems
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Fig.3 Relationship between the dosage of borax buffer solution and
A4 (n=3)

24 HHEUERENMK

HAEHEYS A4 RN, B AL E
HN(1~1.5 mL), A4 B{EZ i 0(0.1~0.5), it %A b=
R 1.50 mL B, WOGHE A, F1 Ay BOME R il WG RE(E, AR
5 R B T e PR B LR A5 I8, STk e =l
T AR R 1.50 mL.
25 FHEA B AEMMK

ZIHA B MRS A BRRILE 4, HEZ ST B
BB, B FFE B 78 1.00~1.50 mL FH e p97E A,
AA BIEZ IR D, fE 1.50~3.00 mL JEFEIK A4 ZETHE 0
MEBFLE B BN 2.50 mL B, OGRS 4, B 4, B{E N
EWERE, iR BTN e ELEEF R, AFRE
FZ P B AR R 2.50 mL.
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Fig.4 Relationship between the amount of rhodamine
B and A4 (n=3)

2.6 FiERIREGERAENMHK

ERE RS A4 RN, MR AR R
FNE TR B 25 AA il A G R ) 5 P S A 1S (0.2~
1.0 mL), B/, YRR A= 0.60 mL [,
AR RO A, FEAREALIA R 4, BN SRS TR G (H,
Al 52 B AR R B S 2R 5 R, T S I YA R Al %
WA 0.60 mLo
27 EWBRERML

Wl AR T, A4 (H B WG K, IR BT
80~90 °C7E [l = Al iy AA {H AR b i R bk, R4
90~100 °CYL[EZ ] A4 {HIGMBRBN VL2, MR
990 °CHY, WOGEE A, A1 Ay B FRdE A EEAE, A4E R
TR AN PRI S 25 5 IR, 12 L 1k A I PR
90 °C,

2.8 SCIORTEIAIMIE

FRVHTE S A4 (O RWLIEL 5, 44 A ImFAT ]
8~11 min LI BT, A4 (E3E K, INFABTEIZE 11~12 min 78
B Z (BT, AA B/, SIS 11 min B, A4 iR,
Al 72 B AR e R B S 2R G 5 I, I STk FH A i R
[f]24 11 min,
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Fig.5 Relationship between reaction time and A4 (n=3)

29 FHBEFIE

AT EEL 0.60 mg/mL A ZEEFREVS I, W 5E FLA7
BT TS, R 1 AR5 RV XHRE 2
£5%, A ARVFAETEMIE T/ 100 15 Ca*" . 880 51 K\
500 £%1%) Na*. 3 f509 Mn?", 280 %1 Mg*". 18 /%1% Zn>",
Fe' Xl EAL 2 FH] B ixX—ad B AR RN, 5 Fe¥ X
A5 T, WA B SRR R d b Fe™
M /N T F BT Im e B B ARE S o Fe¥ o i
[~ R TSI 56 P

®1 FTHBEFHMNEM=3)

Table 1 Determination of interfering ions (n=3)

B S B WLEE 4 SEAF B VRO A i /mL HABEBOC R AR THAF B

Xof R IR 7 0.591 — — — —

Ca* 0.587 3.00 100 -0.67% AT

Zn** 0.579 2.38 18 —-2.03% AT

Na' 0.576 4.25 500 -2.53% AT

K 0.583 3.5 880 -1.35% AT

Mg* 0.571 1.1 280 -3.38 AT

Mn** 0.569 0.82 3 -3.72% AT
Fe* 0.432 0.8 1 — T
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210 HIBE#H#mROH
2.10.1 A3/ 2K 49 HI4E

BEBCIARAHR G 10 mL HEEHAIL 10 4, 4350495
1~10, #08 1.3 5286 ilb A racss, Ho 1~5 S48 A ki
AN EAMER, 6~10 5 L @B G NRIR I
YA 1.00 mL #4351 0.20.0.40.0.60.0.80 ., 1.00 mg/mL
1) BRIV, W LWV B D v i SR AR A, DA
AR SR RO 2 22 A4 I AFR, 2:hilbaiE
£k . Z B 0~1.00 mg/mL AR TE RN 2 RIFRI MR,
LR R R ¥=0.528C~0.001, HH5:ZR%L #=0.9996.
2,102 MHEEEAER

TERAL AT, ST 0.6000 mg/mL fY Z BEbpifE
SWEAT 5 UOPATINE, S5 AR 2 Bk .

XFSEIAAR R UEAT 5 UOEATINE -3 1E R 0.5751, 5

W 7% 5=0.0033%, HH X 45 #E f 22 (relative standard
deviation, RSD) & 0.57%, i 3S, #i i FR A 0.99x
107 g/mL,
2.10.3 Hsen &

FES AT E S5 TR UL 3. IR E S5 R L3 3, 5 Ff
FE 5 IS 25 [0 ORI TE. 90%~94%3 BBl PN, 52 36 I 7 1) &%
IR AER . WL, AT E RS R, 45
HA BRI

3 &

AT T M B i R A S E S S
B R 3l )2 RO AR R I R R, O
HABRAER R R RAC . R S S A, S RO RR A
HITINAR [ET S 3R TE 90%~94% 2 6], HERAJE RLIF-

R2 CERERBIIEER0N=5
Table 2 Experimental results of ethanol standard solution (n=5)

CFERRAER A VR BE /(mg/mL) AA M/ (mg/mL)  FI9ME/ (mg/mL)  FRfEMMZE/%  AHSTRRAEIR 22/%
0.30823 0.5732
0.31463 0.5796
0.6000 0.30637 0.5713 0.5751 0.0033 0.57
0.31159 0.5766
0.30988 0.5749

F=3 MEHERNELSR
Table 3 Determination results of tagged samples

TR 24 7R MBS E/mg R EESE/mg IR AL OB R /mg I /% SRl /%

7.687 93.97

FE 1 3.740 4.200 7.648 93.04 93.93
7.721 94.78
6.004 93.30

B2 2.085 4.200 5.837 89.33 91.24
5.912 91.11
7.140 95.83

3 3.115 4.200 6.945 91.19 93.19
7.003 92.57
5.747 91.23

H: 4 1.915 4.200 5.589 87.47 90.65
5.832 93.26
7.642 88.14

B 5 3.940 4.200 7.903 94.35 91.42

7.795 91.78
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