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B, (FRRIEE A AR ST BT Krafft S AREAICRTRAR 98/ . FTMS-1 Hil FTMS-4 HA 51 &1
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5gHinER A CRTEAEO-9)H 24 HAL T+ e Rk iR a0

kiR NRWIMR; —CBENE; NSIWIR =Bl fls; BEFIRRBRRAIRES ; PIPER mm k)

hESES: TQ423.3 XEARIRES: A XEHS: 1003-5214 (2018) 09-1518-06

Preparation and SurfaceActivity of Fatty Acid Triethanolamine
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Abstract: Fatty acid triethanolamine monoester (FTME) was synthesized from fatty acid and triethanolamine.
Subsequently, four kinds of fatty acid triethanolamine monoester sulfosuccinate (FTMS) surfactants were
obtained by esterification of FTME with maleic anhydride and then sulfonation with sodium sulfite,
wherein, the FTMS products synthesized by laurate, palmitate, stearic acid and oleic acid were named as
FTMS-1, FTMS-2, FTMS-3 and FTMS-4, respectively. The ionicity of the products were verified by
alkaline methylene blue and acid bromophenol blue. The effects of alkyl chain length and unsaturation of
products on the surface tension, Krafft point, particle size, particle size distribution and emulsifying ability
were investigated. The results showed that the amphoteric products were successfully obtained. Krafft point
and average particle size increased with the increase of alkyl chain length, however, the unsaturation in
alkyl chain was conducive to the decrease of Krafft point and average particle size. Especially, FTMS-1 and
FTMS-4 exhibited excellent surfactivity. The critical micelle concentration (CMC) of FTMS-1 was
52.97 mg/L, and the surface tension at CMC (ycmc) reached 36.1 mN/m. The emulsifying ability of
FTMS-1 was equivalent to that of AEO-9 and superior to that of sodium dodecyl sulfate.
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(FTME ), FFT 4 R EF % FTME #E17Hs 1L,
i FH G K A7 I 0 St A A B 1y, 75 31 A iR —
LN AR BE FATR IR i AR 5k ( FTMS ) P4 32 i i 4
Fo FIAEHEIE T FTMS G584 10 b I B K B R
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(1) e IR 0 TR A s, AL
AR B GE  IRETT R AR 1 L RK

N(CHOH); + RCOOH —>

Belti, JFIMA 0.2 mol fEHif2 . 29.8 g(0.2 mol) =4
it Jile B e U W R (RO W R P o R I e I
1) 0.5% ), THEZ 80 CA AT, FEr=#inibs kR
HiE A AR, FTHEZE 180 CHHRIR N 5 h, 1#%
KL R EUA 2HLS (A 90% LA LI, I
#4538 FTE, L LA, PA. SA. OA NAGHIFR G L
) FTE 43544 N FTE-1, FTE-2, FTE-3., FTE-4,
W3R 92.2% . 94.2% . 94.1%. 94.5%.
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IREW (R HCH 10% ) V835 pH £ 6.5, RIGTE
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THE A K R L [ S 2 20%M, 753 0 6
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(1) BRPEREy ., 7R P INA 5 mL &5
1S mL s 80h 0.1% 7R B KA, IFImA
1 TG R B0h 5% FTMS KIS, 7o) 5 i
B 10 min, FHIA 1 mL 6 mol/L 3R AE W, &Rl
SUHE IR A 5 %8 30~60 min, WLESIA W5 €0 78 4k
T o

(2) BRPEW 3. EilEPInA 5 mL &
DM 5 mL 50N 0.1%0 7 B IS W K, I
A 1 %A RCN 5% FTMS /KB, o/
AJEHHE 10 min, FIIA 1 mL 1 mol/L 1) NaOH 7K
W, IR ZIR A 5§ E 30~60 min, WLESIATR
2 A A TE L
1.3.2 FTME 5 FTMS #) % #) % 4

( 1)FTIR: 43 5 BGE #4846 J5 19 FTME F1 60 C
THEZ TG FTMS HEiiE T =& W ke, R
OB VA W RE Gl O B kAR e 2T b O 3 X
( VECTOR-22; Germany, Bruker) #4703, )
RIECH 500~4000 cm™, SRAEESBCN 32, PR
H2cemts

(2) 'HNMR: i CDCl; F¥H], L TMS AP
bR, i 400 MHz 2L 4R 05354 ( ADVANCEI
400 MHz; Germany, Bruker) #4703,

1.3.3 FTMS #9 Krafft &0 2
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W, 4°CTHUE 24 hg, WEEHEN R AT MFE R .
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HEFEMWEL, FEMREBESEY, R ahEE
B R R 5 1 Krafft g3,

1.3.4 FTMS #3242 B ¥3 42 5 il &

H4 4 Fh FTMS # 5 e ] 55T 20 550K 0.1% 9
A, IR T AR RORLE R T HLAY A AT X ( Zetasizer
Nano-ZS90; England, Malvern ) Jlf4E 5% RLAR
KRR A o
1.3.5 &@ikAn e

W 4 Fl FTMS A O i B — 2 VA B 6 32 P R o
W, S HIAEE T (25+1) °C F{#iH] QBZY ik 1
0 C B EAER A R F] ), i Willhelmy 414>
i VUKo AN ) e o B R 5 Y Y 1900 3 1 K 7 AT
W, AT 3 Wk, BOHSEIEVE N e A i 3R
K71
13.7 AR

¥ 4 Fh FTMS #Edh . T he L8R4 (SDS)
S AEO-9 Bl A Biit /3800 0.1% %W, 535l L
X 6 MAEW 40 mL T 100 mL HZERMF, A
40 mL Hikrih, ZEBERIZIFES) 10 K, # & 1 min,

AU EERAE 5K, BRI REIENER, KA
10 mL i, SAFRPFRIFIC TR HE] ( ARD 5
), FAT 5 WHCFHEN,

2 ZER51he

21 FHBTHSN

MRALRT . Jm AR R B AR (ol an el 1 FiiEl 2
/7N

TERRTETR By i 1 S b, AR R AE IR AL TR 9 16
TERZE MR RE, mHERRGZEALE; ik
RIS )G, T FTMS 2072580 b Rk 3k
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Fig. 1 Conditions of cation testing system before acidation
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Fig. 2 Conditions of cation testing system after acidation
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Fig. 4 Conditions of anion testing system after alkalization
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Fig. 5 FTIR spectra of FTME and FTMS
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Fig. 6 'HNMR spectrum of FTME
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01.25 &b j— (CH, ) 14— I H BYW i s 61.61 &by
—O0—CO—CH,— I H Byl ; 62.32 &b h—0—
CO—CH,— (CH,) ,— I H imzliig; 54.18 4bK
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b F—CO—O—CH,—CH,—N— | H Ay i
02.73 #bH—N—CH,—CH,—OH | H AW IS ;
53.61 b l—N—CH,—CH,—OH I H Ay il | 25
4 5 o FTME BZ0AMERI AT #fE, 4R aifnfs
BT R IER = Z WE R BATS
24 FTMSHFRMEEMR Krafft KillE

WE T 4 FF FTMS AS[R) 57 & e B 7K I W 1) 2= 1T
sk, DIRE S SR A BT W BE (p ) BB AR A A
Tk S Cy) FPAARLEH] p-1gp LR ANL, N
K7 i, JfEad RS B A M2, kS
A5 il T R A B S KRR, SRR 1.

S
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Fig. 7 Relationship between y and Igp of FTMS surfactants
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Krafft 5523 52 Wi 2 1 775 14 390 B A% 2 1 5k 1 04 d5e Kl
AEo MY <Krafft s5 By, FRAE MR B A BE
AL R NN SRS NS T1TDA S 2 N F d Bl R NG ORI
WM IR, MIARAE CMC b3S, HA M4k
FRIRE =Krafft 5i0], A BEAE CMC Ab3RAS BRI TH
ik F1 1R e K EKEE L B yeme, CMC 21 R = Krafft
SIS ) BRI VA AH S . BT LAAE CMC b FRAS A
F ok 1 e RARE IR T —FlRR R 1 o

# 1 FIMS 1E 25 °C FRSEHIEIREL, FoRAAE X Krafft 25
Table 1 Saturated solubility, maximum efficiency and Krafft
point of FTMS surfactants at 25 °C

ik f(ﬂj;/ﬁﬂg %fﬁff)ﬁ Krafft 15./°C
FTMS-1 52.97 36.1 12
FTMS-2 83.95 59.0 42
FTMS-3 88.51 64.9 54
FTMS-4 70.47 51.8 28

&7 FNER 1 AT, LA BERR R il 3L A9 FTMS
FEY) (FTMS-1) B2 G 5 B w0 1 Hifth 3 35, H
CMC & 52.97 mg/L, TEMCFRERE T HRmEK S
(yeme )N 36.1 mN/m. 3@ i oA & R, P20 6 Krafft
S BE R K B BB TR, (HBE SRR EE A AN
T0LFNBE T REAR Krafft /5. 7€ 25 °C'F, HALIH R
i PEFE B FTMS-1 REIA 2 CMC, & 4% Hof KALRE ;
M LARAAE R . A R T R A i ML 3£ 1 FTMS %
HEERK, BKT =Rk, WAPE 25 °CTF,
FTMS-2 . FTMS-3 & FTMS-4 52 3] Krafft & iR H],
ABEILFN A H B CMC, i S 1 21 B A F0 75 fige 18
Ja . VIKA R EIE T iR ST R, X5
L FTMS 7E/K FE I _E 04 40 A0 B R b, B
LA 2 8T 5K 77 09 58 1 AR AR
25 FTMSHHEZERNEZS M

FTMS (k4 A5 E L 8.

FE 8 ArOL, DA AR B R A M 3 7
(FTMS-1, FTMS-2, FTMS-3 ) 1340044 12 i it
K, WA R, XTREEE R —Jrm,
Bifi 5 PLAE e A3 N, FTME 7= 51 i) Krafft s5
Wiz THE, S REERRAL, TERIR TR UK E
ERTE X E R R rp, (ARG K, EEE
T IRHMTERN S —J5 1, AR KL A TR
BB, B F= ) A e R B A N, SRk
BRKSF-AE (HLB ) B2/, SRR B RS
B, 3 ORI A CUOT AR AR R M R A T M S
B8 (FTMS-4 ) BORE o2 58 5 A5 AR [R] 4R A e 2
WAL FTMS-3 [/, HAr A taxt iz, S8
e A BEFRILFEY) FTMS-1 A R0 AR E . X

EEPNMIR T LAl C=C, FAAE 44, 7™
A TSR, A —E AR L L BHAT 1 2 p A
RAE, ERARmN,

1 Z-average(r): 120.3 30
| PDI: 0.272
I FTMS-4 15
0
1 80

Z-average(r): 214.0
I PDI: 0.594
I FTMS-3 140
0

Z-average(r): 125.0

Cumulative distribution/%

Intensity/%
O A ® MO h ® DO K ® PO A o 0
:

(=]

| PDI: 0.456
FTMS-2 120
0
1 Z-average(r): 98.72 20
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Kl 8 FTMS Ltz i [
Fig. 8 Particle size distribution of FTMS surfactants
2.6 FTMSHIZLULHERENE
FTMS MFLALTERES B 2.

#2 FTMS BFLIEHERES S
Table 2 Emulsifying property parameters of FTMS surfactants

IR EI S A3 B 1a] /s
FTMS-1 TR IR 148.8
FTMS-2 IRTIEIN 45.4
FTMS-3 TR 31.2
FTMS-4 AR 120.8
SDS AR 113.8
AEO-9 TR 139.0

X} R ER 0 BE  FL Ak RE gt mT SR Ay i 5% 1 i
FIRREEME, WE 2 vJLLAEH, FTMS-1 FLfk
A5 AEO-9 Y, HAET SDS, ifii FTMS-2 #il
FTMS-3 MzLfbBE 12, (HE AR C=C W
FTMS-4 FLALfE S5 SDS MY, HIJAFATRER,
LR R A P e T S I A i R R R R
REUS T FTMS-1 fil FETMS-4 19 Krafft S 4%,
FEH IR T AKAR R P REIE iU B A m e, R
WU FLALRE ST 5 1 FTMS-2 #1 FTMS-3 (1) Krafft
MR, EEIRTAEZ MK, SRR K
Hezwidn, R ZEMFLILRE

3 g

(1) FREWIRR . = SRRk MR TR — £ I
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Fie, JFE Ak B dtal, MRNENR — R
Jiie B, P T A e TR I K IV A T ik %o B
PEATRCPEAS B BE W R — £ Pt e B0 155 B8 111 R R o R 3
FTMS-1. FTMS-2. FTMS-3 fl FTMS-4, JfiiF ¢
ELA I B M SRR AR

(2) XFFARRING I FR = £ 515 PR B FA R Bk Ak
f24hk (FTMS-1. FTMS-2. FTMS-3 ), Bt 45t
RE Wi HEA BE N, 7= WA K o T SA R AR 2 W 1
K, RS AAETE, HER = Z BRI 0165 5% F R 196 ik
Rkl (FTMS-4 ) Hi 550 5k PR i SUEE W A7 78, A
i B BORLAR 3 A Z BN

(3) W% FTMS ML EEEE R, >
Krafft sSPHZ 38K, HLE RS b 0 AN TR Rtk Rl AR
AT FEAIK Krafft 5, 76 25 °CF, H R = Z Bk B g
IR BRI TR EL ( FTMS-1) B /K K imi 5k f1 Ay fig
FFLACRE F7 B I8 T A Ra R — £ e i P 6 % 30 PR TR
fisgfREh (FTMS-2) ISR — & BN H TG 5% FA R Ik
imREE (FTMS-3), 5 AEO-9 #124 HAL T SDS, ifij
TR = B e AR B FA MR IR 2 £k ( FTMS-4) Ay
fbHE 15 SDS A, HH FTMS-1 B CMC W
52.97 mg/L, yeme N 36.1 mN/m,

(4) 7 THEHEAHTT & LL FTE b [a] 44 i w5
FEEYERN], AT — 25X R R = IR OW e 3% 7
i T ik R k6 Wl 1R b 1) B D17 TR — & T2 e i/ WL
BEHEATHRSE, LAKJRIT T FTE BIR &K R 4%k T
WAL SRR AL AT ST . IF B E W AE ST SV | B2
BN T A AR A O RE o
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