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Abstract

In the study of Ion-exchange resin catalysts for the synthesis of tributyl glycerol, four types of Ion-exchange resin catalysts were
selected. The effects of reaction temperature, molar ratio of butyric acid to glycerol and amount of catalyst on glycerol conversion
and TB selectivity were investigated. Through a series of experimental operations and data analysis, the following conclusions are
drawn: under the conditions of reaction temperature of 140°C , molar ratio of 5 : 1, catalyst dosage of 5%, the reaction can reach
the best effect. On this basis, the glycerol conversion and TB selectivity of Aquivion catalyst were the highest. However, it was also
found that the activity of Aquivion catalyst decreased significantly after three times of regeneration, indicating that the durability and
stability of the catalyst need to be further improved.

Keywords
Ion-exchange resin catalyst; glycerol tribuate; esterification reaction

EFXHMERELFIEHR=ZT BH HEHR
XIS FEN T FAE
U REHE A B A E], A - FHE EITR] 061000

W =

FERNFR B F e g B R S 2 T B Hib B a9 A2 F | L 2Bk T 440 B T s Mg AL A AT 5200, 530
ARBGHERT BRBE., TR ®ERIAZBH A EE R EZ5TH i EpTBEF MR ok, @it —3k5] L ib 5
VEAo RAESHT, FFHAT L ERBRAEL40°C, FERLS 11, KA B5%G L4 T, BB TARR HER, £
Arb k) AquivionfEAL A H ik AL R R TR FRAIN R, 2 FRERPLRI, Z2EZRAFAEMEME, AquivionlEit
F e ERILT PR HAK, X R AR 6 d A e A A E S — T R &

ES 40
BT XA AEAA ;. =T o, SRS

13]% OB R T THRRIGENG . HATLATP R
TR (TB) S, sy T DR R B SHER, ikt
B =T THA— A T H bR, BT o OUEAOTEREAISRE . RTINS
ARG, (A T kg, (D e, EEMERELEE T,
T 26 P RFH R A0, RSBl i 1D L AR ISR ) R AR E AR
KA. U3 . DAL e oo (IR, (EERRIEET HSO,. HPO, %k
B, 45T S TR, S, Ty PV, EFEEOR MO RATEE
R, MR, A, R T PORHRODIBIORIEIALE, {BARR
ETHARHESIS, ELSERIE, O, Sokhp LR e R L G, SRRECTITRER
S, LR T R IR R, T TR e i, AT R, NSRS
FIBEHE, HAh, AL SRR B R
_ - R PRI T AP . TS T SRR A Yo P
KW%mﬁ’ﬂ%$£ww_>’t’$EE%E@A’w] IR, TN R R R I R R4 PHEART . (Mt
FELIEID, NSRS RIS, . BV I, 16 OERDLE T4
CERAEED FEX (1986-) , 5, PETISINA, & sgomsilati b BRI IR, DA B R
B, SRR, MEET MR, 8.

80



U TSN - 5 02% - 5 05 - 2024 £ 05 A

2 KIwERS
21 KFI 518

i, T, = TERHMEE. 2B 9k, 1- T
ERH AR . R, SM@ISN . RESTERS . AR,
2.2 4L F

TEAYREESS H, FSE%EC T 4 MR - LA s
ZHART SR EAL R, 43R Am-berlyst]5 . Dowex50Wx2.
Nafion NR 50 [ }% Aquivion PW79S. &334t BE 70 (At
FRRER T HAM R R B AR (L AR IR B B L H. 8
—, BT RE, REBEARRLEINE N R R A
ERMEIER; B2, B350 Be N UMEREE thA A bk,
RENSTE 2 Uk F Bl s ] I 7 i A P R R A M O R s e A
fEfLsbE,

2.3 &M

A TENGRE IS = 2 s F R A =
WRE, SIS AR TR IR ER 1, HR P
TERERAE . B4R

OFRBGE S HIMA — 2 B B, BiEmE )
HERR, DURESLIR TR .

QFFX B FHHE A B A AR 1 OB+ .

Omkg AL IR TR, FEIEmA
T, R AERRERRE, W s T RIZ .

@ AL ERERS , RSN YR 7 iR E H S
SR o RIS T, iR R S E 1 R R
B fEMERET, TESTIRERN IR, PR ATE
JEEINZE T,

ONX T LIt R R, SL9 A G TR B AR )
R TERE ST, BRI, ER B #ETE Th, 2h, 3h,
8h, 24h. 36h. 48h, =G A By FHTE G428 MBSO 1 2
FTEURE,

e N = YN CERVA I SO S AN b UR o GiUB Rt
PR, DAESATREMARANEIRL . SR, B iR HORER
HEASHRGIE VRS . A THREROITIOMERRE, T2
MBS MO

D)5, KBFERBA SR @ISR TS T,
TR R LSEEERES, AL TS =2
ZHERR RN OIS RE, M ARRELIGHR L T BRI,
2.4 RUESHELE

TEALS M, A T SRS I e B R S R 0
B, WL ARSRANRESRE e e . AR
h, SEIG A Bk T 2 TR T HEMEA AR, FATRIEHE:
M e AR (iR 2 . ek, SL0e A Sl T H
A= T E H VBB TERRE (IS R R ER T, 9351
4 1.4381 A10.6121, LRI MEFRRIET NEWHRNES
SREEZESE, WT RSO BREMES e R A EEEH.

ATRHT R R, RIS FERE 28 FOIR B 4

4 250°C, LR, SERSHRIRIESEZE A GBIEHATSE S
A, BRI AR P B AR R N . ESON He, i
B 1.7mL/min, DUBEREESOE ISR R e A i
EISEREREFET I, DUEN AR ET
Ko VIHAIREEAE N 150°C, (R4 Smin, kLS AIKEE
R EEIWI 5y B, BEfG, DL5°C /min (13 3 AR 2]
170°C, FLL 20%/min (JEHEFHRE] 250°C, FEHHRE N R
FF 2min, FESEFEAN 1, STDURIAH _ER BRI B R R G %
PR P
Hidib® = (R broE e / R )
x 100%
= TR HRER R = (= TERH BRI R / B A Hh
Yot ) x 100%

3EREITR
3.1 TIWEEMNK

E=TEH MRS R RN SRS, HmSThReEd
BCERAER— 2RI, SiE— TR HEE. —THaH
BEFT=THa HdlE, X b EI AR e AR, T
SZENZFRREREN, SRR . FEEE/REL . (BIE5IFh
KA, X R SR T RS, TSR S
Bk, U= TRRHERI & Rt . Avsiiarh, LI
NBEEE R R E SN -970mbar, [ REHEIA 4he B
g6, SCES N GV T RN ARSI P s PR I 52
(80°C. 100°C. 120°C. 140°C) , W@ =T HaH i
EEBRIIEN (E 1) o Hk, LBARSBIRET 3 @ 1,
50 1807 ¢+ 1 =FOARIEEREL, DOWEEAREEE/REES &
BRI e, Se N RERE T Am-berlyst 15 /ENET-
AR AR, HOBIZRT 2.5%. 5% M1 7.5% —Fh
AR B PEAb F e = T B H B PR A B

100 1 LET&%@ « il 100
HZTH
= THENE _ee—
§ 50 Ed.-_d 50 '}E
S t *
& L 3
i 254 f 125
. e B -
80 100 120 140

W T
1IREN =T EH MRS M E R0

Rl 1 RTAL, FERR/REL 3 ¢ 1, (BALFIE 2.5% K1
SO, RS KRS EBFARR R A HFERET,
BEE IR T E, KA T RMEshE b 2 ik,
MIfRRE T R M AT, 3BT T Hibfe b, Backid, 4
JEREEM 80°C_EIRFFE 140°CHT, HdEAL R MUHAEH 73.4%
WK % 85.8%, AN, TB ik ExX—dfERE T .

81



U TSN - 5 02% - 5 05 - 2024 £ 05 A

TERMNE, TSGR NIBR RN E— A,
T IR R B I N Al A RN RS, (R, fRSRG
ZZREH AR TB s B A |, 25 140°CIEN A
RIS EE R R

el 2 g, fEEEHIAE 2.5%, EE 140°C ISR
T, BTEMR N EA A, Fitk, S4E0T R R,
[ WS e m T A4, SR HmE R M IERS:
ETF, EXRMEIARRE . Nk, BRSPS
B, IRBREDEEREL 5 0 1 RN ARSI R RS-

T -
lm_"f.“é}%ﬁ%ﬁf"fﬁ ~ i

"1 ™
g V. o =
ﬁ s04 B | 50 Eig
2] Z 2 *
R Vo7 B
€ 251 V7 25

i p L : ed |,

31 5:1 7:1
TBR/ HihBER I
B 2 T / HilER X =T B E M ER & BRI 220
3.2 fEfLFIMERE L3R

7 LRSS B B S Ia 2 R A 250 1=, X 4 PR
[T T H R 03 A0 TB SR RS 72

TE 4 MEAFINERT, iR 2R
e, Baoki, FLE5 th, HbfLREk
£190% DL & BEENROHERS, HihR R A, 2
T 24h, HBFCRBTIERE 99% DL, JUPERE T H
IMsEei . EZANEEdET, X—IMRBILAREE
e, BARIEER A N

4 B B H RS TR R A& B TB 1 A2
i, BEETOETRS, TB R 20 B, &
BRAE RN R, IS EE AT, 4 R R TH]
24h J5, TBERMHREIEENIHENZE, &TiRe. &
FF, Amberlyst 15 7£ 48h FY R ISR I T A RO L
MERE, H TB MRS 85.1%, X —HEL =T Dowex
50WX2, i s 22 S R == A T B AR e (551l
TESHRET FIEEE 2 5. Amberlyst 15 (Eb 5 T 2B
1, R R R R RES RIS R I O a iR e A e b
M, FAEEZ T, Dowex SOWX2 (B FIRIAS B NG 2%,
TEE R NP TR, X A R T RE S A 5
JRAEE R, ARITREACERERIEET . TEREHEBIFIS
T, Aquivion PW79 7E 3h [N TB &k B 2R F] 92.3%,
ZIEBETE, KRR TSR R R R AR
R U RIE K M, AT Bh Tl b R E- i AR B,
M52 AL, Nafion NR 50 fy FEE SR HERER, Ik

82

TB &ML T Aquivion PW79,
33 ELFIEAE

&Y Aquivion PW79S FUTEA=1ERE, S2UG A BITE
TR NG, KA THEESEO N, =S5 EkE
FHITAYES . B2, i FTE /K B LI T 2 vk,
DI ER LR R R R R T MR b . Selriie/s, W
BHEE 120°0CHBES T PHET 24h, MififS2IHm 4
bR, FPRYFEFEEE =k, TR g eI
AN EHIR LR M TB S BRI () 52

—R R R EA TG OB, ERRGEEE
flghst, HbFE L R IR Y FFEL) 98%, X —HUR IR L
T T A TR R L R R R T oA

EERHTR R, b5 R B RIRAEE:, TB it
1E 48h NEHHEET:, AR FIRA(ME 98.6%. SRif1, FER N
PEATE] 72 /NI, TB BT AA B R, FEE 71.5%.
XA AR AT REH I TR SN, T H T
AEGbFE, SEELERRH, B—UOEAE R RELHIE TB S
R T SHr AR AR (e, BAoki, ER N
PEFT S 48h I, TB G BAEFRIA FI i il 95.4%, {HBESS
HIU KRB, A TSR ETIMERER b, FEE TG T2
TUREAESS, (R T 24h BEAFIRAME, (BREE NESEEE
BN, #1720 BFEBE S 56.2%., B=YkEENE, TB ik
PRIELE 24h IRBIH BN 59.3%, el TR LIREEE 17K
oo EREIGRIREH, FACHERAENSE—E R E R B
RIS, (BHIRRESE e M ERE NI

4 H5iE

S —BISISIR R, RIERAE T e e
15lidT TB EEERET, FE—NEENEGEGEE, )
R R EIAE 140°C, TR / HIBEE/KELIEEA 5 ¢+ 1.
PRI IR EICE 5%, XEEEPERORSHEE], S T3RA=
RRAERG: L E iR R e &l bl P i

B, EHEACHITES B R R R RERT, 2B
B Hbe R TR E R AT, 6k
KBRS TAE TB B3I, Aquivion fELF1IFR
IHEAHTP IR, SEmr] DUAE] 98.7%, RAHIZE(H]
RENS BELT RO H R T ERFS(L A TB, /DRI,

S 3k
(1] 56 e BRZR, 6. BRGRII=T B H il g A=

PERE . FROTEMCREAIME TR S [I]. P E 1Ak}, 2024

(4):45-48.

[2] GRS IR S il = T R H BRI (1] 5

TF20,2021,35(10):84-87.

[3] ZEETT REIE K, FLE k. BEaE T B8 7 XS b g ALk 1L 7R

TAMEM & B THIR 5F14,2024,53(1):35-39.





