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ABSTRACT

In this paper, allyldimethylalkyl(C10 ~ C12) ammonium bromide were
synthesized by using allyldimethylamine and 1-bromooctadecane as raw
materials.The effects of molar ratio of raw materials, reaction time, reaction
temperature and solvent type on the yields of quaternary ammonium salts were
discussed. The chemical structure of products was characterized by infrared
spectrnm,nuclear magnetic reasonance spectrnm.The optimal reaction conditions for
the synthesis are: acetone is ropriate solvent, molar ratio of dimethylallylamine to
bromoalkane 1: 1.1, reaction temperature 50~55°C, reaction time 48~54h, the yield
of the product reaches 70.21% and 60.92%. Critical micelle concentration(cmc) are
12.3 and 4.5mmol/L. In the meantime, Citical surface tension(yem¢) are 27.1 and

33.6mN/m. Krafft point <0°C. C10 and C12 flocculation performance are stronger.

Key word: bromoalkane, dimethylallylamine, quaternary ammonium salt, synthesis
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NAE 25°CHiHE Smin, 13 1. 5%AEMIK, BN Sonl HIEEREFE T, #HE 0. 5h
CEEK) J5 70 MIBGRTE T 2em AR, FH AT L4066 BE THE B RIS
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FEAIRAR S e S S BE AR LU B2 A 12 1. 1, JRSINHE]E 52 48h, VAN A ER 20m1
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R 3-1 RS TR I

WE CC)  MmE () FE (%) #E (@ IE (% T
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50 15.90 91.01 14.47 63.04 R EER [ A
55 17.27 92.86 16.04 70.71 RO RIR [ 4
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A TR A SN EE Y, R, IREAE 55 CIU R i, i T
TR T e ss, B s, B CL, ZE R C10 AU S MR N 55°C .
3. 1.2 SR R 7 it i A ) S

AN A U SR EE 55°C, HABARARR b, B8 oas I SN a] o
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M3 3-2 ATLLE H, FlSE S S TRI R E N, WAz dig in, ££ 48h I iR
ik 70.71%, WA FHER, WeRNEhE T4, HRBaEEIHARSFEIE, SO [H



FEPA R RAARSC (Beit) ISR TR R e S R i A T 20 S PR AR E

L 48h NH .
3. 1.3 IR BE IR LIS R M
W EH 55°C, WF[A] 48h, TEAATET, 5% MIREE K XTI M, R
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% 3 -3 IR BE IR L IS R 1) R

HREERLE MR (@) 88 (%) E (@ IR (%) 7 A

1: 1 16.60 91.05 15.11 66.63 TR R TR
1: 1.11 17.27 92.86 16.04 70.71 0y Rk SR YNLIRN
1: 1.22 17.62 92.31 16.26 71.66 R TR [ A

HI% 3-3 A/ L, R R AS, FIR B R EEE 1: 111 Baid .
30104 VIR B 5
W EESRE, DA T CLO AU I S [a] | S5 FE A I BE IR L
N N, [ e R 55°C, W[A] 48h, JEUREE/RELEX 1. 1.11, WL
TR 7 SRR R RN, i 28 R L3 3-4.
K34 TR

gl MFE (0 &8 #E () feE (o g

Z M 16.94 92.79 15.72 69.28 R T R [ A4
i 16.19 91.07 14.74 64.98 TR TR TR
P M 17.27 92.86 16.04 70.71 R IR [ A

SIS FE T = AE AT LU, AN BT LR Y, VAR £ B A RS R R
VR SIS, L REXT 28 £h 77 i VR AR TEAR K, 78 SR AR 2K,
M 78 BRI ) S B P LT =, SR B8, A R A7 K& i 16 355 TR A J
ISR

X b PR R R S R AT IR R A SR AR AT MR SRS, WA 70.71%.
70.21%. 71.86%-.

3.2 ZHEBWNET ERLE (C12) K&k aHEN
3. 2. 1 B AL B R D

2% Cl2 NEMITESE R, WG 0. 075mol, — I REAR P &=

FEARARIE T —he e REE AR HE A e 1.1, WFEEE 48h, VAT 20ml, #%%
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SRS T R T R e R IR A B (C12) WO R B SE A, SESR 45 Rk 3-5.
* 3-5 ML XS WA B

BE OO HBEE (@ FE (0 HFE (@ E (% 7 A
45 12.49 91.29 11.40 45.50 SRELENETEIN
50 14.1 90.81 12.80 51.11 [SREN = NFEEAN
55 16.73 91.24 15.26 60.92 SRR R /NN
60 15.45 91.48 14.13 56.41 F E R [ 4

B ERFTLE L, BEERE TS, s, 78 55 CI IR K (60.92%),
60 CHFCRA BT R, X AT REZ MR R G B R M 5 AU R R, ek, 4dh
C12 [RIHAE S S FE #5224 55°C o
3. 2.2 JRJSLIN TR]GT AT 3R (1) 5 i)
F 36 SRS RO UAL R (1) 5

mfE Chy  HEEE (0 &8 (% FE (@ 1E 7= A
42 15.00 91.78 13.77 54.98 SREEENEEIN
48 16.73 91.24 15.26 60.92 [SREN Y NFEEN
54 17.61 91.55 16.12 64.35 SREEENEEIN
60 17.02 92.21 15.69 62.64 B (IR [ 44

i3 3-6 FTLAA tH, W3R B s SN2 AN (8] (Y S T 3 K, e LI [ H4h B ISC e Hy
Pldpc i i (64.35%), FIEK S MIN TA], W SOmms A FRE, Frbh 54h 235830
C12 FA A S B T8 o
3. 2. 3 IR BE /R EE X Wi 1 5
IR EEHY 55°C, I [H] 54h, PIEHNVET, 5 G BER LSRR IRE M,
ZERWR 3-7 Fiomo
% 3-7 JEIREE IR LT U ZE (1) 52

JREERLE AR (@) 58 (%) #H () P (%) 77 A

1: 1 16.49 91.35 15.06 60.87 SREN RN EEEN
1: 111 17.61 91.55 16.12 64.35 SREN RN EEEN
1: 1.22 16.77 91.31 15.25 65.10 SREN =R YNEEEN

HIE 3-7 w0l BEEREERLEIERRS, WioRigm, HEGREREY 1. 111
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SRS AR AR, A ERE S, R EER L 1. 111 50 Ad .
3. 2.4 TSRS B R
Y3 fpe e SR SR B 55°C AR A [ SR T] 54h JEAT [ROBE, 5883 7l 0t
PR ISR R, 45 R LR 3-8
R 3-8 VAN R Y S A R B (C12) YRR IR

gl AR (9 &8 (% HE (g K (%) 7= A

W 16.64 91.09 15.76 62.93 ERat=p/NEE
Vi 14.98 90.94 13.62 54.37 SRR GRNEIZS
A 17.61 91.55 16.12 64.35 A R ]

M 3-8 I LU AN [FE DA SR (RS2, 85750 A B AN SR B0
B LBER P i FR IR AR R, 8B BB XE, DR I3k 426 P B DA ¥ 511
3.3 FRiiRAl K& B E T ERIER
3.3.1 AR AT R AR

N TIREARRI SR alTiik, 45625 3CHR9], BEAT 1 RN bl v
kSIS, JRUREAT ST R PR SC AR 45 R R 3-9.

R 3-9 JEURHE A SR AV iR
A
S

K BLE 1 LTk

TR Y + ++ ++ ++
1-RAR%E (Cn=6~14) — ++ ++ ++
Zhid (C6~C12) + ++ ++ —
FHEL (C14~C16) + + T+ _

*LL 100mL A FTAME, WEME>10g i+, WEME>20g id++, wEME<1gid—.
®3-9 150, R FRIE N R VA T KN B SEAALIE A iR T O
Cn=6~14 HJEEERMALAE TIK, HERREFHE T W, SEBEM LB, 7Y)
C6~C16 F4Z=4z & C6 A C8 & T /K LA S M It vA 57 AN A AN 2%, ANV T AR
BRI CEE. FTUA, GeEEAE NG, B NZ=b shiR AU HVAT), AT 4
RFEAIRLE (4X40mL).
3.3.1 Pl BN E J7 vk ek
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FIE IR AR S CGBETE) M3k b i i Sk i & R T 2N S YRR 2

S SCRIONHATHEAT IS, SRS B 1 T3 0 45 e B R B AR DAL 1
G, B, T C12~C16 TR ARV IR, MAMEAK, £
RO RIL, KRR R BT IAE 80°CZE AT 4R 1h TR, 1)
Pt A B
4 75 LIS B AR v B AT

4.1 FERRAINE BB
H &R R R e L 2R 2h €10 il C12 ke g i Fsin, HOIR

i AR

R C10 1 IR, v/em: 3424 BHUTET O-H FIRFAER g™, St BR{A 7K
FE03, 3134 Be=C-H MIHZEIRNISIE, 2924, 2853 Ehidlstd C-H HIfH4E
PRENR S . 1400, 1118 SELe ke C-H I diiRa Rk, 574 kb vz h
C-NHZAERFAEM IS, LR A T T I ZR B S B

=3
S —
—

94 95 96 97 98 99
1 1

93
1

92

3424. 86
3134. 36
2923. 87
2853.09
1629. 28
1400. 62
1117.53
574.22

T T T T T
3500 3000 2500 2000 1500 1000 500

Wavenumber cm—1

4-1 Z=4EL C10 19 TR K
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e
:C Br CHs
3 \N+
N
- CHZCHZ(CH2)7CH3
H,C a b ¢ d
i Eh C10 SN h g
% 4-1 FEEh C10 M g 1 i A A 128
AT B SRR SR LRENRIES e TH] AR
0.85 3H, CHs d A=3.09
1.27~1.34 14H, CH, Cc A=14.65
1.76 2H, CH. b A=2.02
3.04 6H, NCHs e A=6.00
3.26~3.28 2H, NCH, a A=2.00
3.92~3.93 2H, NCH, f A=2.00
5.67~5.71 2H, =CH, h A=1.98
5.99~6.01 1H, =CH g A=0.98

W o] I PRI 2 S5 M E AR Y (WA 0.85 £/ 6.0) d. ¢, by e. a. f. h. g,
HH U 5 5 ) 58 A0 N — B
4. 2.2 ZEEh C12 WAZ L B BE it

2015-1-27 1H-9 CDCL3 Z2YJ-73(TXP-ERJIAC12)
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Br CHj
H,C /
\N+
7N\
H,C a b ¢ d

Zep Eh C12 HIE5HN: h 9

R 42 FEEER CL12 MR I v A A ]

H A7 AR TR T RREVE ESTRA
0.82~0.82 3H, CHs d A=3.03
123~133 18H, CH, c A=20.06
1.70~1.73 2H, CH, b A=2.14

3.36 6H, NCHs e A=6.00
3.46~3.49 2H, NCH; a A=2.20
4.37~4.38 2H, NCH; i A=2.03
5.71~5.87 2H, =CH, h A=1.99
5.93~5.99 1H, =CH g A=1.08

£ 4-1f14-2 7] W, C10F1C12 [f1 THNMR 3% B — 35 . 2 kit 4 7F 3.30~
3.40 LA AR B ERL 1A B b SR g R ) THNMR 1% 4 20
XA (A) 2 b 5 H AR XA B AR 8 LA & .

ke st AR) VL REKERE (AHNMR) & R IESE SIUF B, Fr & Btk
W C10 A1 C12, Fr R4l 72 nI AT
5 REMERELEREGEN LR
5. 1 I A BIRKER SR
5. 1.1 KK 775D € cme

MRk Cy ) W R R gCIEIR, My - 1gCHEZRIFEIT oK
192 SR AE ALKV IR I S RO BE eme AN SRR BE N IR T 7K 7T Y eme
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5.2 kraftt gl Ess R

SEIGM AR, 2R CLOMCL27E UK £h ¥ H 2212 [ iR 31)-3 “C 475 v 325 B ViR
A, UL Krafft i fE0C LAR, RIALEMRIR T A BT /K AR

5.3 REPEREHINES R

#5-3 T EhC10~C12%] s ) 2Lkt e
s+ (05h) T FEEEE (05h) T IR RS EIRE

Tk 1% 1% 1%
2 H 17 234 0
C10 79.4 97.5 05
C12 90.2 98.8 0.09

MFES-30T WL, S AREELE, 8L C12MCL10% mlk -+ Kb v 5 4 i )
ZUkkAe 71, HC121FFC10, PiHZ4 thC12FC10M S ot 1) 2Lkt 1kt .
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& ®

(1) A s T 2 — P B SR IR B AR 2% 1 . TR, R (i
RS BB REE Y 1 1011, RBLIREE 50°C, e M) 48h, Yit#ik 70.21%.
E FIE TR B R e R B AR S A e IRV, R e IRAR
k) RIEEREEON 1. 1011, ROMREE 55°C, OB [E] 54h, Y3k 60.92%.

(2) ZFHEEE C10~C12 MG SRR EE (eme) A ST 7K T (yeme) 7314
12. 3. 4.5mmol/L F1 27. 1. 33.6mN/m, Krafft 55 <<0C.
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