5536 B4 5 W
2021 4 10 A

RIS T 1

Journal of Pingdingshan University

—METEMNHTIILFE K

AR BB PR REE ERT
(Loh R RS RFHATFL, bR 5 25000152, 47 7 7 i 4 A5 AL
ﬁ%ﬁﬁﬁ]@‘ﬁﬁfi/“\é} ,;T’]-li‘] %ﬁ'% 453001)

i B RA N-+ A1, 3-F 4 = A BRI . R LB R RAL A Ao St 7 B O ROH, it v o RO
BT — ARG FHIAKN. F = F R RIS A JERG(RTEBM/N-+ I h-1,3-R 4 =) % 2.20,
BB JEH 10 °C BT E] 5 4 h, = 5 % 67.22% . & A FTIR.'H NMR F2 7T % 57 38 & $LAC ) 940 3 25 A itk
7T RAE. E il T R R IEH 6.76 x 10 ™ mol/L, se it 4 & @ 3k A1 4 47.89 mN/m. i% £ @ WA 4 F 2 A

Vol. 36 No.5
Oct. 2021

B F A,

X # OB E AR N-F AR A, 3R AR

HESES TE624.875 CERARIRED: A

0 3l

il

W7 2L AR AR B AR AU W 2 5 f 5 M
B AR BB B e ok PSR BB
TR R A B T e RS BR A P RE T 43 -
PRBUTE | e T N L

FLREZE A 2 MR — 2 2% W) 07 FHL 2 [T (9 G #L
RN = Z M UG S g, il 48 T 3 A I TG S5 1)
KRR 5, FERIFFE FE RN 8l 32 , SR H g L
0 TR AN DR R Y TR 45 JB A 72 U T 1 e
TP T FLALH. Wb 25 R T e R R AT
TR S IR s b 2 TR, T 0L WK Rk 2 -5, o
SR FLALH] , I BT G D BE R 55 (45 ThT 3
P VB A AT I T R e e e oA e
FR B 8 T2 77 i BRI SE B v, SLAR UG 7 O AT RE R
B 193 s, J& T18 Z0m1 35 FLAL R XL 46"
T T8 SR \ 2 — MR R £ A 5% 25 1P B g S
JEURHE IR T Fp L Hh R A R — 45 5 2 =
RS SO, il 8 T N-(2-2 & 3% ) I PN R I g - R
JRZR A PR ZUAR ™ 5, RS A KR
5. AT B4 SR FHER R A PR R KRR L =
C DU e FTHR 85 3 5 Mannich SR & B T ARTRER
Jie B KARE T 45 R M. 5 BLAET R = W ik

r7s B HA 2021 -02 - 17

NXEHS 1673 —-1670(2021)05 - 0029 - 05

ikl IR NI B 4 T e R 20
BT FLAL . RIS SR = 2 MM S
SEEATIRNE, A LT 3 Rl WL 35 7 2GR P
Ml 7AW . AT A R AR 2 A
DUGURR R 4 T eI FLAL = L 8
LRI AL ZE A BN AR EZ 2
s 22 Fe 0 [R) TR VR 4 5 7 11 4 17 1R Tk M 784 355
BRG], X0 FUALEE AR AT IR, 45 S22 W]
4% BT FLALRE T8 20 B ML), O ELR
LT FLALH H 2R — 2 75 LA S A R
SRz A A TAE R 4 T R I e
Wi S, 1 P R I S, LB 5 1 FL AL
15 0 B 4% AL T O RERIPERE , SR BIFE A IR
Vs AR BPERE. FAEE Y R =2/ Uk
SR I i 0TS T30 B 5 1R 1 SR T — 1R T e 25
BT R, i 1 1 2 S Al 1A R AL
AEHII T2 4, otk L S As HVR A 55 3L AL
FIEERE DG T 20— B 75 FLALT). S SC g 46 50k
TR Z AR R BT A R LA R S I
HF R .

AT /NG 3k 2 0% T T 0 0 75 LK 1
BT B N\ - LS
e DRI R 2R AR A (‘@

EERAT AMI(1966— ) 55 Wi A EEL AT, ool AR A A Tt e, EE IR AL T W5 2L A & 8 ok ab

R B TN SR W R O S R AL AL



. 30 - RRURITESE =

2021 4

A ONAR R T — R T LA e &
A A G W T 45 JE Tk B 5 5L
).

1 RIERSy

1.1 RAAEE
N-+ /B dk-1, 3- TN 45 — e ( Tolk i ) 5 Hoft ik
FIE KA brat ; AH90 Wit ; A BHOCREEA ).

Tensor27 BIZL M3 66 B 11 (15 E Bruker 23
) s RHS-5 7 figg 1A B (0] B 28 38 B BT ) ; Bruker
Avance-300 MHz #% g L3R4 (#2[E Bruker A ] ) ;
Kriiss-K12 5 S5k S AL (Fig -+ Kriiss 23 0] ) 5 El-
ementar vario EL Tl %50 & 23 #74¢ ( #£ E Elementar
YNGIDR
1.2 &k

L1 Sy i ) s 2k

C,¢H, NHCH,CH,CH,NH, + 3 CH;=CHCONH, — C;sHy, II\ICHZCHZCHzN(CHZCHZCONHZ)Z (R1)

CH,CH,CONH,

=" Q1)

CH,COONa CH,COONa

+ + _
C,gH4,N(CH, );N(CH,CH, CONH, )2+2C1CH2COONa—>C|gH37I]J CH,CH, CH, N(CH,CH,CONH, ), 2CI (R2)

CH,CH,CONH,

CH,CH,CONH,
% Q2)

1 AR

Y Q1 7E = H B i A 32.60 g(0. 10
mol ) N--F/\Lidk-1,3-PHE % ,34 ¢ RINEE, InfA
70 CHAR, FEHMA 21.66 g(0.305 mol) N
kN, 75 70 CRHEFES ) 3 h.

FEY) Q2 ARSI IR L IRENK I (R LR
5 N-A NP k-1, 3-PN 45 Z B BEJR Ry 2..20)
70 CHEHEZ Y 4 h.

P QL A Q2 (HRZE . ZE LR, R LR &
BRELSS A 3 0, TR 2. JIrAs ™ 5 1o B 6 [ 44
A A2 P BCE R AR E , AN HL 72 A i
1.3 Rm =&

R SR T A - MERA AR 5 1.500 0 g
THEIEH T, A ZE /K 20 mL f2 1 mL 5% 56 R
PAR /R, R 0. 1 mol/L i 2 4R b 1 5 W #E 17
T E -

_Nx(V=V,) xp
1 000 x fxk
Y R ER, % 5V i N FE AgNO; bR
HEV TR AR B, mL; VS 28 FH IS TH #E AgNO; A3
HEVS AR TR mL; p DR A A BV BT 3, g5/ S PRI
AR BT , 23V g AgNO, ARIER R A FE , mol/
Ly k o N-b e -1, 3-P9 £ = e 09 9 oz 1)
=, mol.
1.4 R R R (CMC) gl 2
K Kriiss-K12 IRy 5t 875K J7 400 2 « e i

x100% .

— RYNAE R L 724 Q2 /KW, 7RIl JE 25 C
TRAMMENEREK S (o), 20 o ~1g c
2,158 CMC FIRTTK T o cye-
1.5 HHEeILL

FUALSEE BRI 10.0 g 74 Q2, A 200 mL
KM 65 C,IMAFHRREHW pH 2.0 ~
3.0, AR AR ES . P22 80K AH-90 #1437 3 A
JEe AR H, FLAE 1 min,

FEFISCE 100 g A, 1 g 7KYE,8 mL 7K, 11 g
FLALII T , PREBEFE I 5] sl $E A a].

2 GRS

2.1 FKMkiie
2.1.1 R

B SR A R A5 R s JRURLEE JR L n (4R
LFREN/N- )\ e JE-1, 3-P0 4 e ) 2 2. 00, J if
BHE] 4 h. [ 2 7= 5 RO I (T) 2 R B, 0]
WL, B AR A 70 °C. 24 B R T 70 C R, e
WS T, v RE A= R S B R R ) TR, S EE
L (R CFREN K St A R 3 L RN B S g ) 1Y
A A, B 2 BR AN R A, A TS
PRI AR
2.1.2 -

SO S5 AR SO IELBE 70 °C L BER EE n Ry
2.00. & 3 R 5RO EFE] () e Rk, BEE X



55 4

TEANT , R i, A, A5 —RhRE T A LA A A - 31 -

JOZISF TR FRRE R, 7 AR TR, 4 b I ik Bl RO H, it
JaFEAREFAE. Al L, e SN[ 4 h.

40|

Y%

30 F

N 1 N 1 N 1 . 1 N 1 " 1 N )
30 40 50 60 70 80 90 100
T/ °C

E2 Y5TXRME
80
70}

wl +’\H

50 +

Y/ %

40 -

30

t/h
B3 Y5:XxmmE

2.1.3  JFURHEE/R L

S A < DR SN[ 4 h, S5O i 70 C
Kl 4 - R 5EER  n SRR, AT I, FefhEE IR
Ho 2.20. BEJR T, 72 BR AR, AT RE A X Ry R
IRHCITHS , LRI A 5, 3 80 R b 1
58, I BRI BV (G L BREH /K A R I 2 R 4
(SN ) B A i AT 3, AT A5 B g 7 61 .

80
70

60 |

—
\i\i

Y/ %

50 |

40 |-

30 " 1 " 1 " 1 " 1 L L PR | PR |
1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.6

n

B4 YERXRHE

AL, 5 P Ry i ROV IR D 70 C L BEIR
n(@ SR/ N-+ /Bt -1, 3- N ik ) iy 2. 20,
BSR4 h, PR3k 67.22% .
2.2 Mg iE
2.2.1 £L5Mr#r

K5 79 Q1 ML A Bl v (N—H) 3 369
em ' (peak 1) F1 3 190 cm ! (peak 2) (s),
v,.(CH,)2 916 em ™' (peak 3) (s),r (CH,)2 850
em ™' (peak 4) (s),r(C=0) (BEMIL) 1 669
em ™' (peak 5) (s),B,.(CH,)1 471 cm ™' (peak 6)
(s),B,.(CH;)1 409 ecm ™' (peak 7) (s),v(C—N)
1261 em™' (peak 8) (s) fl 1076 em™ (peak 9)
(s),p(CH,) (n=4) 719 em ™' (peak 10) (m),
y(N—H) (k) 644 cm ™' (peak 11) (s).

100

a ®
=] =

Transmittance / %
-
—}
T

o
=

peak 4

peak 3 pjak 5

0 1 1 1 1 I 1 L 1 i 1 1 L J
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm™

E5 0l MaOsMEE

B 6 =4y Q2 ILLAME K] v (N—H)3 383
em ™' (peak 1) 1 3 184 ecm™' (peak 2) (s),
v,.(CH,)2 923 ¢cm ™' (peak 3) (s),r. (CH,)2 852
em ™' (peak 4) (s),v(C=0) (BEfkH) 1 670
em ™' (peak 5) (s),v(C=0) (FREEE)1 625 cm ™'
(peak 6) (s),B,.(CH,)1 471 cm ™' (peak 7) (s),
B..(CH;)1 419 em ™' (peak 8) (s),r(C—N)1 265
em ™' (peak 9) (s),v (C—0)1 099 cm ™' ( peak
10) (s),p(CH,) (n=4) 721 em™' (peak 11)
(m) ,y(N—H) (§t}) 605 cm ™" (peak 12) (s).

H 4 Q1 A1 Q2 1) FTIR 3% & K /3 vl 1, H
P73 B E RE T4 AR 1) i, 15 4 1)
2.
2.2.2 IR BT -

PR Q1 A% 1 36 Bk 4 M. 'H NMR (300
MHz,CDCL,) ,8:0. 91 (3H,t,—CH, ), 1. 25 (32H,



- 32 RRUIES TS

2021 4

s, CH, (CH, ), CH,—), 1. 71 (2H, t,—NCH,
CH,CH,N—), 2. 36 ~ 2. 92 (18H, m, —C H,N
(C, H,CONH, ) CH,CH,CH,N ( C, H,CONH, ), )
10°°.

100
90
80 [
X
-
S 70p
g
-
-‘é 60 [ peak 11
2 50k peak 10
ﬁ peak 12
[ peak 9
40 | peak 2 Yeak 8
eak 1 peak 4
30t p 1| peak 7
peak 3 peak 5 feak 6
R R | 1 R BT |

20 L L
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber /cm™
6 7= Q2 ML SMEE

PR Q2 MR IR /M. 'H NMR (300 MHz,
CDCl,),3:0. 81 (3H,t,—CH, ), 1. 22 (32H, s, CH,
(CH,),, CH,—), 1. 80 (2H, t,—NCH,CH,CH,N—),
2.30~ 3. 00 ( 18H, m,—CH,N ( C, H,CONH, )
CH,CH,CH,N(C, H,CONH, ),),3.40 ~3.70(4H,
s,—NCH,COONa) 10°°.

EAREERERW], ) Q1 A Q2 py W E AR
Sy EFR L E Y 5RO (EAEAT , USSR H AR ™).
2.2.3 JUEA

72 Q1 CyyHg Oy Ns. BB {H: C,66.77% 5 H,
11.38% ; N, 12. 97%. SZ3:{H: C, 66. 50% ; H,
11.36% ;N,12.45% .

FEH Q2 Cyy Hy O,N,CLNa,. g {H: C,
52.86% ; H, 8. 47% ; N, 9. 06%. 52 4 {4 C,
53.38% ;H,8.80% ;N,9.38%.

P Q1 A Q2 LR A 45 R KW, LI {H
SHENSEAAVIG R R SRR .

2.3 k@ik A Fe CMC

BT Jr=4y Q2 R K T (o) S BEE M
Bl AT L, %77 ) Q2 1Y i S B R vk BE (CMC) Oy
6.76 x 107" mol/L, 7E CMC T 1y £ w3k 1 H
47.89 mN/m.

2.4 HAxE

72 Q2 X AH90 15 i % BA R 47 1) FL Ak
REJ). FEAISEEG AR T 0658 — 1993 FrifE kAT +1
ML, 7 Q2 WA M FLAL I 5 A BRI,
AT PERIE ] R 17 s, IR IR G B2 ECIRE, #

IrEER ISR, BRI WTZ =) Q2 g R i 7y
FLALH.

70

65

o
=]

E
z
25 BN
50 F
45 L I L 1 s 1 L 1 s J
7.0 6.0 5.0 4.0 3.0 2.0
-logc
B7 REKNS=Y Q2 REXRHL
3 Hig

1) SR N-F /e 3-1, 375 $5 i 7R 0 1k
Jie VR R R A AN R S DRI JEORE S e T A
IO A5 B T — Tl 2 1 v LA 7.

2) KA FTIR,'H NMR FI5CZ 20 H1 % U 5 5.
R 2B SR AT T RAE.

3) R T FLAL T I e Rk B
T 5K T, A 0™ W oy vh 4R LA

S Xk

[VIALFEZE, 208 H 0 - S0 58 55, & 23 (Al PHLAR AT 1Y
UiFFR G SR [ T]. A=W CAammT),
2013,29(1) :81 - 85.

[2]FLFEZE 2ot i 2 A, 4. 1 Ak T DA P IR e b 724 9075
HAATN A BRI ERETEA [T ], h B Al R 22 4
( BARRIEIT) ,2016,40(2) : 140 — 146.

(3]0, 2T, FLHE S, %6 BR G2 BB B s 7 i A1k
P S TEREPTFE LT ). K4l Ak i6 T2 ,2016,33(6) -
33 -38.

(4 VPR, R, o, 45, Bt IR R i i 71k
A a e APERe(J]. AT ,2017,31(4) :5 - 8.
[STXURRS™, #8288 AT, 45 I AR el M AR Joa 2% e 2L Ak
R A B S H R IEELT]. [ i 2 1,

26(1):50 - 54.

(6] 20T FH, 22 B3, 7 E . IR T EE KA e Wi
EFAFIT]. AL TIRE,2012,32(3) 1251 —254.

(71580, 90 =, 5502 08, B A AR 5T 22 2053 7 L A6 500 il



55 4

TEANT , R i, A, A5 —RhRE T A LA A A - 33

AL TEREDF S [T ], A ,2013,27(3) ;11 -
14.

[81IRH, EMfe, G4, 55, PR 7 W T2 R 5
HAAN A RS R RAE[T]. T RE# kL, 2016,
47(9) :9182 -9186.

(o)A T, BT Z8 Mo, 2K, 55 TR AL % FH W 01 7 L AL R
FAE S FRCRATAN [T ] A 2 2 4 (L2F D
2015,36(5) :30 - 34.

[10] %4, B8, TR, % BE 2 2m 2R H L
A B M FEvERE X [T ). b B e 7 H R A,
2011(31) :58 - 59.

(U1 ] SPEsam, o B, 9k /=, 45 B My Tk Jic P 83 0 5 5L
R & R S ERE [T ], A #%,2014,59 (11) : 193 —
196.

(12]) 438, %4, sedh, 55, — Pk e 25 B8 7 0 75 7L
AT B A B B B L] A Ak T e A5 A R A
2015,28(1) ;16 - 19.

(I3 5R3ChR, B, £, 4. RBRR AL P Ay F
FEHERLT]. i E G 4Rk ,2017,32(4) 160 - 65.

[14]SHI L S,CHEN Y W, GONG X D, et al. Synthesis and

characterization of quaternary ammonium salt tertiary am-
ide type sodium hydroxypropyl phosphate asphalt emulsi-
fier [ J]. Research on Chemical Intermediates, 2019,
45(10) ;5183 -5201.

[15]SHI L S,SUN M J,LI N,et al. A novel betaine type as-
phalt emulsifier synthesized and investigated by online
FTIR spectrophotometric method [ J]. Chemical Industry
and Chemical Engineering Quarterly,2015 ,21(1) ;113 —
121.

(16 1A, 7 15k, X 598 , 5. 3 i B 0B 5 5 24 01
FUI A& B LR AE [T ] Tl 2 e 27 4, 2018,
33(2) .50 - 55.

(17 DA, A7y v o, X 2 08, 2. LA+ /\ e Ay JRURH A 28 i
HAWHF AR SRS ERELT ] F Tl 2 Be# 41,
2019,34(2) .45 - 52.

I8 Titioke It , o 5% 1%, £ 545, 5. /e BB (2- 2 LN
5E) - RN BB W SR R A R [T ] P T
F e 4R ,2020,35(2) ;30 - 35.

(REHE:EET)

Synthesis of an Asphalt Emulsifier Based on Diamine
SHI Laishun' ,CHEN Meng' , YANG Zhonggiang® ,ZHAO Ronghai® , CHEN Yawen'
(1. School of Chemistry and Chemical Engineering,Shandong University , Jinan , Shandong 250061 , China;

2. Xinxiang Tongda Highway Research Institute Co. Ltd. , Xinxiang,Henan 453001, China)

Abstract; A novel asphalt emulsifier was synthesized by two-step reactions using N-octadecyl-1,3-diamin-

opropane, acrylamide, chloroacetic acid, sodium hydroxide and isopropyl alcohol. The optimum reaction condi-

tions for the second step were as follows: the mole ratio ( sodium chloroacetate to N-octadecyl-1,3-diaminopro-

pane ) was 2.20, the reaction temperature was 70 °C , the reaction time was 4 h, and the yield is 67. 22% . The

chemical structure of asphalt emulsifier was characterized by FTIR, 'H NMR and elemental analysis. The CMC
of the product was 6.76 x 10 ~* mol/L, and the surface tension at CMC was 47. 89 mN/m. The surfactant is a

medium-set asphalt emulsifier.

Key words:asphalt; emulsifier; N-octadecyl-1, 3-diaminopropane ; synthesis
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