Hans Journal of Chemical Engineering and Technology #t2 L 53iK, 2020, 10(6), 456-461 Hans i
Published Online November 2020 in Hans. http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2020.106059

B A B & B B LR B 5T

3w, A, LR
Y A R 525, LR H 8

ANARIGRIEARERARAF, WK Fi
Email: danwangyl@163.com, "kxp2004@163.com

Weks H . 20204F11 60 FHER: 20200F11 180 &4 HH: 20204F11H25H

HE

AL CAGRERE AT, KRN ZERET AR, 5B & T 7] [Lbk . S IR RB X & 2 A
BAT TR SRRY, KBRS ZRENIRER N2, HREM0.5 g, FE70CTEERBE KN
50 minff R MK B i . 7= B LA TERAE, SHrE BT  RIREN 5 20 B WL, IR FT£90%,
LR HFE AT EREMTAT .

XK ia
WMEREW, BEHE, A8 FIRILA

Study on Synthesis of Aspirin with the
Assistance of Ultrasonic Wave

Yanli Wang!, Hongtao Yao?, Xiangping Kong!*

!College of Chemistry and Pharmaceutical Sciences, Qingdao Agricultural University, Qingdao Shandong
2Shandong Haidai Garden Group Co. Ltd., Jinan Shandong
Email: danwangyl@163.com, "kxp2004@163.com

Received: Nov. 6", 2020; accepted: Nov. 18", 2020; published: Nov. 25", 2020

Abstract

Using ultrasonic, aspirin was synthesized from salicylic acid and acetic anhydride with catalysis of
sodium bisulfate. The reaction conditions were optimized by orthogonal experiment. The results
showed that the optimum reaction conditions were that the ratio of salicylic acid to acetic anhydride
was 1:2, and sodium bisulfate was 0.5 g, and the reaction time of ultrasonic oscillation was 50 min at
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70°C. The FTIR spectrum of the product was completely consistent with the standard spectrum. Us-
ing this method, sodium bisulfate was easy to be separated and recovered, and the recovery of aspi-
rin may reach nearly 90%. This method is practical and feasible for experimental teaching.
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BT ] LMK A4 KR, ARG & BT IE R IR M ALE, XA 5L BR TR, EERMNZ,
JEE AR 2% TR, [T PR AR A RS e AR [1] [2] [3]. JEAESR, VRS M IR BT TR 2
o, $RH TER IR BRVE R TS IR SR O AL TTI[4]-[14],  BERAEAL IR RYESR. B E.
R BKTEREI A, (AR S, BlaEa, MT¥ESR, MAKR. RIS 0h5E
FIFEALTHEIR 3Z BAATH 5

AN LT AR T R S B I EAL 7R, B 7 A B e A SRR — A 2y IR BT =] VT AR5 505 12
I P I A 5 6 0ok e SR AFREAT AL -

2. SCIGERSY
2.1 (F{5RM

KGR LIRET. IRFLER . IKZRER. /K. MREM. =&k, mmREm. e, mue
SN Tl

PEF K Z B (SHB-IIT);  Hoda i/ i i B 25 (KQ-700DV);  HA HAVIE I 3 X T 544 (101-0-BS) s
W13 FE$5(95-2); HLT- /0 T KT (AR2140); A& GUIE IR In #4i / i #F 25 (DF-108B); #3748 #2141
W4 (Nicolet IR 200 FT-IR); F3h & H HL(769YP-15A).
2.2. ETIRNIERE

BB SCHR, EHL HSO4. CaO. NaHSO, AL FME SR EAT 6 LLARES . Bl &) UCAR ) & T VS 8 S 2%
CHR[15] .
2.3. IR

K FH TEAZ S 561 52 R 75 S B R R S A A5 B T =) DT AR R e 2% A o SRRSO SIS s SN T], AR RN
&, KR CIREF(EE/R L) E AT EH LR R, PARTE VLR = R E B R bR, IERRSRI BN 1,
3. R5118
3.1, ETIRNIERE

3.0 g /KME, 8.0 mL ZFRHEF, KRS 80°C, MHS[E 50 min, 43l H,SO,. CaO. NaHSO, f#
AR INF . NaHSO, {44 75 I 5 3 I RGEEAT X EL e . 455 W& 2,

DOI: 10.12677/hjcet.2020.106059 457 =AW EESE YN


https://doi.org/10.12677/hjcet.2020.106059
http://creativecommons.org/licenses/by/4.0/

EHm &%

Table 1. Lg(3* Orthogonal experimental design
F 1 LB)EXRERITE

S BEI F)/ min SN EC i Bl g IKVTR: LRI (/K L)
A B c D
1 30 60 0.5 11
2 50 70 1.0 1:2
3 70 80 15 1:3

Table 2. Results of contrast experiment
2. XL

SEG RS H,SO4 AL 7= %% CaO L= %% NHSO, AL %  N,HSO, (7 fi4L) 7 2%
1 30.7 35.1 19.2 34.8
2 35.3 34.9 17.6 329
3 334 36.3 185 336

HI7E 2 WAL NaHSO, ALK I FEK, 10 R 75 R B A B I #A S5k HoS O, AL /K
Mo, HHEIMEELF. CaO M FEEm, (H)5 WML I E SR ZAK, Kt NaHSO, fi
A B8 7 I 5 N AR AT A B IR HoSO, 1 BT =] DL AR B — R 7 i

3.2. EXRWER
IEAZ IR B 45 R W4 3.

Table 3. Results of Lg(3) orthogonal experiment
5= 3. LBHEXRIMLER

- 7 5(%)
LIS A B C D 4l (FeCLs A5
Xy X, BIfE
1 1 1 1 1 2.2 1.6 1.9 % %
2 1 2 2 2 28.7 24.7 26.7 FANEc) FARE)
3 1 3 3 3 29.8 31.2 30.5 ji v i
4 2 1 2 3 9.0 10.2 9.6 FAREN Jan )
5 2 2 3 1 34.1 32.7 334 gl T
6 2 3 1 2 39.9 443 421 gl P
7 3 1 3 2 16.4 14.5 15.5 RE IR
8 3 2 1 3 443 431 43.7 A Hh
9 3 3 2 1 46.3 445 454 A i
ks 19.700 9.000 29.233 26.900
ks 28.367 34.600 27.233 28.100
ks 34.867 39.333 26.467 27.933
15.167 30.333 2.766 1.200
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Continued
F W B>A>C>D
W S As Bs C D,
& A3BsCiD;,

f#e 3 AL, RO AR ZE K, RENZ RS RN R B R 2, LR RS ], T A7)
FH B A0 S S R ) LG T TR 3 AR ZE AR D, SR P RAHZEA K, RIRER K, RIFE RN LR
s T B > A > C > D, %P E A G A2 AsBsCiDye BT A 1 % K 2 [ — /K173
B K AT%0, OS] A 5 RN B I kon ke FHEAK, RMLZM FF=RHEAK, HIEE. B
JE RN EI = e %, DR T R VB A0 A BT =] DT AR SOy B T 24644 AoBLCiD,s BRIV SIS ]y
50 min, i@ 70°C, MALFIHERN 059, RNYIMPIREL N 1:2,

3.3. BOESELE
IR PR EAT T IR . AR K 4.

Table 4. Results of verification experiment
< 4. WIESKIE R

ERe R 73 (%) Y
1 42.9
2 43.7 434
3 415

3.4. B4R E W R B ERAE A

FMBREAMEMEALT, N RN R, RNERE, mBREMITP ﬂdﬂaﬂir“ , AR
JEENET, H 4 kESMMHGEEZEAA 15 38.6%, Ui HBREREN AT [HER . W

Table 5. Results of recovery experiment

F 5. Bl

G5 AT IR % F=E% FeCls 36
1 91.3 413 i)
2 88.9 39.8 i
3 90.6 426 H
4 87.5 38.6 H

3.5. LISMEE S HT

FE AT A B L 1
ST A &0: 3070.91 om AR IR g A 95 4 C-H IR YR ZhIE, 1611.63 cm &bl C=0 f#i 4
PEEhIE, 115523 cm LA 1208.20 cm t4bA C-O-C AXFRILEIRS), F /7 S ARG REE 1, 1M
COOH IR AIE T 4 W e ) 2 IR AE 2856.06 cm * Ak . 1443.70 cm ™ % 1759.86 cm * 4b B T % ¥ iy C=C
SRR, RWIPE G A AR HAEAE, TR ) 25 4R 3) R AL 892.99~1031.3 cm Ak FE ), 1657.35 cm
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Figure 1. FTIR spectrum of the product
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T 7 B L R S BV A £ PR =] DL AR e B 2R A D TR I B LKA IR LRI 1:2, HREEN
70°C, JMIISTAIDN 50 min, LTI 0.5 go HAAL & BB =] DLAR ™ R SRR AN 2 I8 E S 1%
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