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Abstract

The use of acyl guanidine as an organic activator to enhance the bleaching performance of hydro-
gen peroxide for cellulosic materials had been studied. It’s reported that the new process might
allow effective bleaching of cellulosic textiles to be achieved under relatively mild conditions.
Therefore, the synthesis of acyl guanidine had been researched in this paper. Based on the activa-
tion theory where hydrogen peroxide and acyl guanidine would react to produce higher active
chemical agent, the activation ability of SPC/ACG and the decontamination of HD had been inves-
tigated. The experimental results will help on the exploitation of a new decontaminant.

Keywords

Sodium Percarbonate, Acyl Guanidine, Synthesization, Decontamination, HD

SEHSENELERTBEERR

Fma!, HEE, AR, Kk R, ABR"

e [N RO B A B, B
2ep [E N RARTRZE B LI T B AL 2B 4, A st

Email: “zuoguomin_fh@yeah.net

ks Hi: 20194E5 H7H s FAHHEB: 201945 H22H; &AAHB: 201945729 H

HE

EEAETENN ZBANACG) EA TRYKER T ZHI, FFRIH RIFHRRER M RERRR
DEEE

NEF|IH: WAL, Bk, LK, KR, EER. SRS R R R LRI ID]. L TRE A, 2019,
9(3): 232-240. DOI: 10.12677/hjcet.2019.93034


http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2019.93034
https://doi.org/10.12677/hjcet.2019.93034
http://www.hanspub.org

FUNAL 55

B, ETRHEEN ZBAGE RN BE RE R R, ARG R BRI R B, FRE
MEA SIS (SPCYA ZBEAN A 2 H7E A6t RN RF b SE AL 2 i T 7S (HD) ITH e, A2l
THEF BT R B B o

XK ia
MHRY, LB A8 HE, TR

Copyright © 2019 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

HHT, 2 ED G b b A7 S8 Y 3 A HR e IR 0 A 70 T i 7K 1 - IR R R BI(NOBS) . B
SIS A I VY 2.1 £ i (TAED) A1 Y 21t HBR(TAGU). N-BEJE P9 Bt 85 AL R i 2 77 N-4(= 24
bz P 2R IR L) © N RSB (TBCC) 1171 6-(N,N,N,- = 1 3£ 4%) C 4 b et B T BR (THCTS). ik
AN 132 2461 2 BE (P AG) 5[ 2] B It R 25 I R £ (AOBS) i AL 711 B 1% 5 3o S8 A0 S IS T i B3k R T R »
Tt XA /K 5 NOBS [ b A= B TR At 404k — ¥ [3]5 1 mol ) TAED F1 2 mol f3d A LSS B AT A= B 2
mol ML ZRA = Ltk £ 55 (4] IXFEWAIGERRE 2, 1A 0 L EERR S T, fE
T E AR & T SRR BI[5]. Claud Lion 55 ABF AL T — R FITEAATE IS PR EA(PB) R H & fb i
F£, W TAED. TAGU. NOBS. ISNOBS. PAG %[6]; PB/TAED MIHE ¥R HiE M5 CTABr &AL 17
BEFIC 7 60 A R AP B CR (7], I BREREN SPC/TAED & FC L ¥ 73 77IAC 77 X6 2 B 1<
B2 VX BB RUF I FEE[8] . Jackie Y. Cai S AWFFT T i A A S5 MR AL AT 2R (102 1 1 R
SEREI 1L1-HERRRIN,1-DMG). 1,1- = HEERIN(1,1-DMBG). 1- K% R ERIT(1-BOG)AT 1-4
FEAT(1-ACG) 5 id M EAE IR AN S5 A T ARSI EE A2, ERS S5 TAED RURAHLL[9].

TEERGL . el & 40005 Tl A B A B8 s AL 7R, A B Re g 5 0 B ERAA S IC F T RE R e Ak
EmEEE, TSR 2RARATA R A E . SR, ICEVEATRIAE Tl H 3 0 AR A 2 7= il 5
DRI, AR SCR F PG s 26 R SRR i, FER O SR AP A . 8 B £ AP S 1 AR R e
ITRAE; HeT i SE A SR CBRNE AL S5 B AR B il PR T ) S B, AR VA BRI PN ik, B 2 ] 4
A AL B BR AT ZBEAITAAR S0 R b fa B A 2% i I 7SRV B PE R, i SRR 50 O R SR L R 1D
A TIE =N

2. SCROERSy
2.1. SCIEFFRIF{LEF

HREREN(SPO L 224, TEIEA S E > 13%, TLAEMUTARAF; LBR(36%, 98.5,99.6%), dbit
W5 R al, B AR IRA R OFE. R, LR CBRSEWER, abval, REHRSE
B K RERAR . RIVEMER: T R R AN LAS) MR 58 £ I 3¢ B ORI K(TX-100)
B al, dERRAIA R BB T/ khidd = AR B (CTABr L4l Hilgie R AR AR . X
e WEAIBRERS, VLURREAEIRHIE AR AR s et 28 K4 RE52-99. SHZ-III BPEF /KSR, EigR
WAEAACES s WAHSERANB A, REZEC AR WA, OO FAEFER AR E R0
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{X(FIR-IR)FHL 6 HEA(LR), fEEARE A ; B EEAKBOZKW B, JErikEHETIES) s RQ
SRS, EER TR (B AT TG TH(SP-2000 1Y), GRS A IR A E . TEIRRL PR
WAIB-3 Y, LFHEHRAAEAIRAR, HIERE. BIRE. BURFIMSIEEES, Jbalsmiss) .

2.2. ZEEARE RT3 3L(10]

2.2.1. ARBEE%—

BRI S 2 BRI S B, A2 = AR = ZBEATE A R AL BRI N, AR R Z A,
HAMER PR OB, B, RATRB OBNE A, BADER. Bl E, E=0
Bl B2 IR TH(0°C~200°C) RIVEABEE, 57— E NIRRT, Bl i B K iideds: =0
PN 100 mL ZFRHF(98.5%), PR 20.0 g BRERAN, 7EH I BFE&AF N o HEZ 8 I\ 2] = 1Beii;
FEHIEE 100°C~120°C[HI13 3 h, 19 3NETE KRB OMPIRIAR: fRRNEAH, FNEELS S, B4 RY
IUEIE, RS M AR = CBENG =BT 2.5 g% T 5.0 mL 20K L8, Bt
FAF T 75°C~80°C a1y 30 min: #RJ5, 7E S0°C2&MF FHEZ 20 min, 3B B G AR W) — LB 4k 4k
Wi 2 8L, A BN SRR 54k, AT DLIE i 4 ] =3 i AN 18], K = 2 £ I B 15 31 2k
18

22.2. ARBE=

FIF W BRI UK BE BRI N, 175 BRI 763 VKIS ER . 55 BE /R R &K ZER IR 2 BRIEF I B2, il
IO, BARPTR: Bl s, ¥ 30 g BB T 40 mL UKEEER(99.5%), MIA 5.0 mL ZF&(36%)
75 90°C 26 R RV 150 min, WEIE MK TL SOCHEZ, e HMNEIYESI-HE, 53 A6 R~
LRI FRELCBRAK 3.0 g I T @& R UKBEER(99.5%), JIA 3.20 mL LFRHF(98.5%), #HiliRE 100°C~120C
[ 4 h; SRJE, 7E 65°CEAF ez 150 min, #5538 [ @K K=Y LB,

2.3. BRSPS RERRNIE 7k

B BB RN SPCA)YFITEALTFI(B), T 50 mL B R E: 22 AT (pH 18 7.4), FE EIR(0°C +
1°C)M—EHEFEEE (1000 r/min)2c . BHATIE RN . ELRMIEFEF, KA RQ AF WS TIA A )
AP E R &, 2fl S m S A b2k, TEM TR TR TR .
2.4. HESCR A

VA — 2 WL () SPC/ACG/ G2 7/ I & 1 ANV M B 50 mL IR RS s TR R i 72 HL
—E R HD AR TSI, SRR TRET, AR 20°C £ 1°Cs % BN E RS AL 1 mL R ST
2 mL AEGIAMEE, ERG . $RA. #E: IEEW 0.5 mL, SR T-135 VT E 0. HD 1)
i (ng) SROCRE A ISR, RIS B RRMERLZ: y=106.5x - 0.615 (R> = 0.999).

3. GRE5HR
3.1. BRHIERLE
A BOSRR R, MR A5 FA AN 1

3.1.1. IR EEAE

I SO E A SO DB R G s AONE, BRI G R — A I = OB 2. &
BEAIR A A0 58 110°C~112°C. 180°C~182°C 174°C~176°C, 5 XCHR[91FA—5, H4AiF¥ . A
B RS LR A R A R 185°C~187°C, AT AW ZBENR 2 1), i B iZ = ml e TR A .

DOI: 10.12677/hjcet.2019.93034 234 =AW EESE YN


https://doi.org/10.12677/hjcet.2019.93034

FUNAL 55

(0]
NH NH
* HCOy H H |
NH, 3 N NH, N N
H
T (R W(

Y 0
O
BRI Z. B OB = AT
Carbonic guanidine Acyl guanidine Dis-acyl guanidine Tri-acyl guanidine

Figure 1. Chemical structures of the related compounds

E 1. BXUEMN S FEMRTEE

3.1.2. EHEEIINEERNNZE

FIH LC-UV RSB ACRIEA B 7= it = SBEAT(E 2(a)) — SBEAR(E 2(b)) A K = ZBEITAN Z BEAR
REM(E 2(c)), EREW, =B, = ZBENUR Z BRI SMRE 53 73] K 245, 227 210 nm 7645,
LA AN s 55, R, A RER R — 15 B = Z BN, — Z IR 2 A2 138 2 e v, 17 2 B 2%
AR FEN CERRUR — ZBEARIR A, HREE AR 301
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Figure 2. Liquid phase ultraviolet chromatogram of the synthesized
compounds (a) tri-acyl guanidine, (b) dis-acyl guanidine and (c) the
mixed compounds of tri-acyl guanidine and dis-acyl guanidine synthesized
according to the second synthetical route

E 2. &R~ LC-UV BiEE () =B, (b)ZZELAIFIC)E R/
BE T REBHRZZEHMMZERINRS

3.1.3. £IMAERYTIE

FIH FIR-IR RAE 7 & B = BEAR. = Z BN & ZBEARSE 7= 5, [RIES, 5 JEORMIRAI . T K (g 4
ft ST AT R, 3k — B4R AR 2 & B0 S AR AR B RE AT R 3 T 0, & BRI = ZBEAI ) TR 35 &
BT ERBRERAT, U RRER AR BRI & A= 7 B, H B A7 = ZBEAT R RHE B BE I, sk
1 Fi7Re
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Figure 3. Infrared spectrum of tri-acyl guanidine and carbonic guanidine as the raw
material
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Table 1. The data of infrared spectrum of products and the raw material

= 1 RRER RS IR EE X REER

IR & E4FELE R# B
Characteristic absorption peak of infrared spectrum Raw material Synthesized product

-NH, 3550~3330 cm’' x
N-H' 1430~1390 ¥
N-H(CH;COOH) 1547 ¥

-CONH- ¥ 1700 (C=0)

¥ 1527 (N-H)

¥ 1335~1200 (C-N)

R, @A S LC/UV A IR S0 iR IE S =Y, S5RAE, R A R —aeis &
PAFAE R = 1) =SB, — LA ZBEAT,  FH A s 2k —nl & RTS8 75% SBETURT 25% — ZEEAT
HITR S -

3.2. FEUFIEELRRER S SPC /KIR PRI RE

3.2.1. RISAiERT FERAOK N

FIFHL 86 HEAC LR WI5E 2N, 1 BRIR AN LA S, — 3 IR & /KIS AR IR 20 . il 4 v g,
CIRAOK SRS RN KA RIR A 5, R AN, AR AR 45630 5 iEF LR it %
M A 15, H-OOH 4» 1 0-0 #5124 880 cm™', HN=C-OOH ‘E fEH]H 0-0 #HR5hZ15 1000 cm ™'
B2, R LR Jeilh B REREAIE I M-S o B B S 8 A o 0 IR R, e T AR AR AR 4K, HiF B
AR TR S B AR TR
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SPCIACG | 10 min
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Figure 4. The active reaction of acyl guanidine and carbonic guanidine solution detected
by Laser Raman spectrum
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3.2.2. RQ RGHY XL EER B B TUE

R A o SRR B T TR (AR A it 2, VRO TS AL RS Ak PR e s o, i SRR B BRIk
JEE FIT 85 BT [RDRR G, D0 350 B3 Aol PR R R o R v R PSR, DU B VB A AR R TR AL R bk s s i
PRI P T B R, B iz Rl ER AR et . I S AT, =RE R, I
FAG A i (s A T P AL RE ), HAR R ML T s WA AS B SRR B IR 133.5 mg/L, 408
FSAE 234.2 (G BREREAH (036 P A AR A NI S AR 57%. I 6 AT 4N, Migfbik & SPC Fl ACG
FEIREEN 1:1 B, 3RO BT .

—
160

=l R
e Synthsized acyl guanidine
m- —O— = 2B
:S)ﬁ tri-acyl guanidine
=R T75% L BT RI25% — L EEAR
75% acyl guanidine and 25% dis-acyl guanidine

—_

N

[w]
(]

The concentration of active agent / pug/
e 0
(] (w]
f I
[ | O

e

LA B B A | LN RN BN BN BN BB B
20 40 6 80 100 120 140 160 180
Active reaction time / min

[

Figure 5. The activation ability of the activators in sodium peroxide carbonate
solution
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Figure 6. The activation ability of the different ratio of activator and peroxide
agent in solution
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3.3. SPC/ACG & &%} HD ByiHE 148

K BREREN SPC 54 IR BN ACG BE/REL 1:1, WEEE LA T8~ VAW pH M8, KIEH R
RV 1%, #5%2 SPC/ACG 1R &% HD [VE#ERCR, Wik 2 Fros. Bkl WL, SPC/ACG A &%} HD A
HRIFMHEFRCR, B0 RZISE A T, T 2 RER ATl TP fa b 2= i TE R AL E

Table 2. The decontamination efficiency of HD in SPC/ACG system
3% 2. SPC/ACG &3 HD sk H AR

75 ] JHEF AR Decontamination efficiency (%)
Decontamination Time (min) JoR 7% M7 No surfactant LAS CTABr TX-100
5 60.3 73.6 345 38.1
10 84.6 85.3 82.6 69.7
15 85.7 86.1 83.4 83.8
20 88.1 89.3 83.9 90.0
30 94.5 96.1 96.9 95.8

#¥: SPCKFE 0.2%, HD #JE 0.1 gmL, ¥ pH fHZ) 8.0,

4. g

1) JEL RIS £ BRIT B BAE B = LA, FF K LB S A5 B3 AL 51 LA 284 1% LC/UV
IR JGHE s P Al e s A S8 R R SR LI RIS LRI S 82, A3 3o & 7 70 N 301 1) Z Bk
AR = AR 570 o

2) FIFT LR el ASohs: I 21 £ B AICAE 2o 5 R B0 /K A v 37 A B 7 i S I B s 3t RQ R SGI
SENE R AR T A AR, R SEIR S BENCRA RAFHIEIRE ), Hal BRIy 5 HEE R LD 1:1
I, T RCR R

3) AR BRCRINTIE, % SRS BRIR B4 55 177 L BEA(SPC/ACG) P& B0 R AL 22 i I 11
HD HA RAFHITERIERE, A EIF A — Mol A A BRI AC 77 T2 B SR P B A B

E&WE

] 5% 8 S R TH R (2016 YFC0801303) 75 B
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