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Structural Effects on the Properties of Zwitterionic Surfactants

XIE Zhikai*, LIU Zhenhua, ZHANG Yong
Guangzhou Flower's Song Fine Chemical Co., Ltd., Guangzhou, Guangdong 510555, China

Abstract: Zwitterionic surfactants are amphiphilic surfactants with long hydrophobic hydrocarbon chains and hydrophilic anions
and cations that are as a whole electrically neutral. As a green and mild surfactant, this type of surfactants has high resistance to
high concentrations of acid, alkali and salt, excellent calcium soap dispersibility, good foam stability, excellent biodegradation
characteristics, and has certain bactericidal and bacteriostatic properties. It is widely used in daily chemical industry, oil field flooding,
paper industry, surface treatment industry and other fields. In this paper, the structural characteristics of zwitterionic surfactants and
the effects of the presence of inorganic salts on the solubility, Krafft point, micellization and adsorption properties of the surfactants
are briefly described for the development of new surface active agents, which can broaden new application development in industry.
Keywords: zwitterionic surfactants; inorganic salts; Krafft temperature; micellization; structural properties
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PEFI P EELEE 920 @ 10 (H1.4. 10K RHE) HY
B, BT EE KT, BREEEAKE 10
mg/ml, BEY (25+0.1) °C, RAHEMILE
HAYRE K ST,

2SR5

2.1 JAikERE

2.1.1 HPHELE ARSI AR p HIR R
E11515%SCGARRPHF, 128 Tk,

K R I PR AR R AR S 38 8, SCGTE 2 88 Tk ef

pHNS~ORf, HikitE Kk, HEPHIMEE, HH

SCGEHUR MR, TERMERRE-R

L

K, FERMEEBE, LR REY,
2R R T REE pHIEAX, SCGHNILIZ B i itz 2%
TH, AR, EEKE, EREH
BT ™R, WHISCGRIMTEEKATRE 1422, HpH=
8.OMEIRIARIR KR, FMRs, REkRL, &
WefEpH =8.0 0% T RATLI K Z —,

300 100
EBTAEAAER
L] BAPHHAR
- W KRR
2501
- 80

2004

T
[N
o

kA mI
z
s

1004

I

501

’%

O

o
“
oo

~

Bl SCGEFMAERIpHIAR

2.1.2 #aBEHRERMSHIEREDEETSERN
ARMERERR

EI3~E 65 HINTEpH =8, EIEMES & H15%
ff, SCGSF50. CHSB-35. LSH. MAB/ARIELLL
HERRIER B F/RKGHAKHS minf120 minfiiE
ZXEXAR

B2 15%AISCGREpHE L THIZMR
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[ &8FK+5min
300 EBF/KH20min
H5min

TE/KH20min

2507

2007

/ml

150 7

HlubzREN A

"7 100

kL
B3 SCG/FS0ERAF KR

300+
250 1
E 200~

150 1

TR

100 1

501

6 20:10 15:15 10:20 6:24
ikt

El4 SCG/CHSB-358 ACiA R BAKIERE

] ZRF Ao
300 4 w o

250 1

—

200 1

kIR m
Z

100

50 1

24:6 20:10 15:15 10:20 6:24
B

E5 SCG/LSHEEAREAILEE

10

HE3~KE6rH, EEETF/KH, SCG:
(F50. CHSB-35) fitkt-20 : 106f, SCG : LSH=

18 | 20234 % 10 (#2624 )

[ ] XBF/KPb5nin

300 4

250 4

200

150 1

HERZREN AV

100 1

50

: 30

20:10 15:15 10:20 6:24
Ipis={aa

El6 SCG/MABERCIAZR AR

20 1 10, 15:15, 10:20, 6 : 24K, SCG: MAB
=24:6, 20:10, 15:15, 10: 20, 6 : 24fF, i
HRERA, HPSCG : F50=20 : 10K ERK; &
PR TEIRABIIR T B —KR, HTSCGCLEZHAY
FPEHE e, B — SRS PR SRR R AR A
5, AZREE, [UREEIXEE AR L R Ry
AL, (ETETRARPRAR N, I L Ath 9 1 3% o 1 77
JG, XL SR, WA EE, BT
Ry, NWEEAE IR, SR 20 minf5iE
WREEERAK,

FEREKAH, EIRE TR, BEEMNERETE
PEFIERIN, RS 2%, Wl BN 2 I 7 1 7 A 1
A BT & E B AR EKRE S, BIRERMSCG
AUTEIR20 min/G e HBHK, SRCMIEREE MG
A REZING, WA T & B P A% 7 57
A DATE i A R B i B 7K
2.2 REKH

2. 1. 20k AR E E R &S —
Fei920 @ 10, 5 BARSCGER M M FITA W bt
FTANIRI R T M R 5K 71 IR 58, 78 SCG,
SCGHMMERETEEF LI N20 @ 10N BRI RE



T 5K S BE IR R AR R 2R sl 3R 3HR TR i B R
KEceme, IHFRAIRELLREKY cmen ' As
BIWZE, cme. Vemor HMIKER H5K 772
A9 RUAL TS

—Q— 506
60 —@— SCG/F50=20:10
A —&— SCG/CHSB-36=20:10
—k— SCG/LSH=20:10
—— SCG/MAB=20:10
A
50 1
£
Z
GO
40 1
&
=l
®
30 1
20 7
L] L] L] L] L] L]

-7 -6 -5 -4 -3 -2
FRITEMEAKIEE$gC mol /L

E7 SCG. SCGE5MtRmEIEFER 20 : 10MFRMmHK N

M2, SCCHMEMNcmeREKR, SMtE
RENEEFE G emei/h, #—SUEL T 2B
RAUHHRRIN, 58 T RRATEIRAE S SCG !
F50=20 : 10 EARMcmclER/NN3.72X107
mol/L, WHBHSCGS F50% B HH e T H b 2% i 1%

3

~2 EfidfEZAcmc ) )&mc%%&

cme/(mol-L?)  yone/(mN-m™)

SCG 3.86x10° 20.97
SCG/F50=20 : 10 3.72x10"* 25.17
SCG/CHSB-35=20: 10 6.85x10-* 23.18
SCG/LSH=20:10  9.80x10* 23.60
SCG/MAB=20:10 1.06x10° 22.87

7] DA S R B TR IR B A RO A TR

3 &g

SCGH— i HBoR T {RIR—pHMAR, i fE /KM
. SCGHMMRMmIGMEAERN, hFEREM™
AT EEREERME. MK, FREN20 ¢ 108
WikE RS, HPHSF508ENERERS, KR
B, FESLPRELTT TR A A] DASE & BRI An A
=, WEIEsRSCGRIEIRIERE. 1R miRRE Ml
RESE S

SE 3wk
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Research on the Foam Properties of the Compound Systems of Sodium
Cocoyl Glycinate and Zwitterionic Surfactants

XU Junying, LIU Zhengfang, XU Xian, MO Bingbing, WANG Zi, HUANG Junmu, LIN Guangxin
Hua An Tang Biotech Group, Guangzhou, Guangdong 510000, China

Abstract: The foam volume, foam half-life, critical micelle concentration (cmc) and surface tension was tested in order to
investigate the foam properties of the compound systems of sodium coir glycine (SCG) and zwitterionic surfactants.The results
showed that SCG had the largest foam volume and the smallest half-life when pH=8 in hard water, indicating the best foam
volume and stability performance under this condition.When pH was 8, SCG was combined with zwitterionic surfactants such as
Cocamidopropyl Betaine (F50), Cocamidopropyl Hydroxysulfobetaine (CHSB-35), Disodium Lauroamphodiacetate (MAB) and
Sodium Lauroamphoacetate (LSH) with different mass ratios.The results showed that the foam volume reached the maximum when
the mass ratio of SCG: F50=20:10 in deionized water.SCG and zwitterionic surfactants were tested at a fixed mass ratio of 20:10 to
test cmc and surface tension. When SCG was combined with F50, cmc was the smallest indicating that was the most effective foamers
at lower concentrations.

Keywords: Sodium Cocoyl Glycinate; zwitterionic surfactant; foam properties
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FHh 2 25 3 1R B o

IV BERT MR BN R
FER

BHE B BYRY RN F 2
%1,2*

L e emAETIMRIRITRERAS, MIIEE, 611130;
2. REEFEYMITIZHRAE, M)IIEER, 611130;
3. KRB ARFEYIIEF B, Xi#E, 300457

& B AR T Rk TR EERA KBRS (AES) | MRl BRRE R RS (CAB-35) A= A A
AHEHF (APG) A RAM TR, Ak TR fedr i AR A 4547, @ELHE LB ER ERMRATF
b Rk TR Bl . SREAN: RALE R W BR2E TR B A AES 6%, CAB-35 6%, APG 9%, EDTA-
2Na 0.1%, Hd1.0%, #i1.25%, #A4N1.5%, pH 6, ZBCH ZPEREN E LA 410955 mm, EEED
AFA12.33%, FEHEH4266.7 mPa-s, BAIAEA .

XKeEE: Tk, WH; EXSE; Wk
FERES: TQ649.6

IR, 5-¥RKE-2-¥RFAL-1,4-ILMEE, 2FI A
K b A D R T I — R R AR B =,

AeAA : v AR RIA B (No:2020ZHCG0091) .
B FHT, B, BAIEF, AT @ALHT
£, E—mail: 396408786(@qq.com,
BAAEE: BT, X, AR, AT @ LN T
£, E—mail: 240784645@qq.com,

NEFRIRES: A  NXEHS:

1672—2701 (2023 ) 01-21-08

RAGFETHEM, ZlE, BEXNERES, B0
W, LB, ZEFEH, BPIARE (EFMRL
WaERZRE ) , ANEERR. HA, £
[ % R R R RN Y, TR
AGLRL T BN B W B M Is RERIEEM, H
NRBERE, SEOHEKRE, FRBRAREN
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BORDITRER WSRETBREMHIER. ®iE
A IE RS A (R P DAMR BB ES . SBRAEE . R
RLZFMEABURRE N HR IR AT R E bt
FNR, GERFUTMER N 4R E KR B A R4 a9
HIPER, HA2.0 mg/mlihfR e PR AR AR RE
SEEMHTOITIRE, R EENTRREERE R,
EAT, LA (F A 5 A B PR EE T T BT
%, {ERLMTTEIT R E D IRE, HIN, BWRE
HIVE iR — L2 iR G P57, EDTA-2Nasf
WA —E B EA, R, AR,
AESHMIAPGTENFRL, Ml R ARMIER K, &
KULTW P pHAE, RETEMEFR. AR E R X T
FIREREAN I B AR B, dEd = EOA I L o
H—FAME MR R DT IREL 7T, RN B RR 15
H e kh b B IR 2 R E,

1 MEERE
1.1 AHIS5NEE
1.1.1 i

FERH: BRI R S ORI (AES,
EUYEE=70%) , HIE, iR E A S
BRR AT R e 5 B et (CAB-35, &M%
P& &=>30%) , HIE, PUIMEERA{CTARR
N, AEEEREE (APG, EMHEWSES0%)
HAEgR, LHTHAVRRARAT; iR (A
=99.5%) , WESIHEY TREARA A, Hitl
SAEICI, H, AERIRE N Al

M EM: SEHAHEHKREATCC 6538
(Staphylococcus aureus, S. aureus) . K
faiR A IREATCC 25922 (Escherichia coli,
E.coli) , 048 T A E TV A P oh F OR i s 2
R P e B A

22 ] 20235 %140 ((B2024 )

1.1.2 %28

SB-5200DTDASEF B VN (T HT = W)
BRI ERAT) ; NDJ-8SHIMERZEH (-
e T E R NI AR AR 5 YX600W A b
REFENZZSKESE (BF=HETRMERA
Al) 5 21527808 FOEHRA (BRI ERE R E R
~E) ; TSHWI1AIR i kds (B2 BT XSS
J7) ; HCB-1300VEE®H TIEE (FBE/RAEY
BT ERRAT] ) 5 SPX-250BIIAYAE (IS 3748
(REM R ESERATD
1.2 /&

1.2.1 §I&FZ

AN S 176 FH 3 2% T 9 M 71 D BH B8 - 2% T 9 M A
AES, HZRMEE MR R 7 RETEEFICAB-35
MHEE FREEMEFIAPG, HATER,

HAEE 7T (w/%) : AES 10, CAB-35 5,
APG 6, Hi#l, EDTA-2Na 0.1, ghfRl, &t
2.5, pHH5, HRENHEEETK,

fil& T2 OB —E &IRETEEFIAES,
CAB-35MAPG, &EIMAXEE /KA, 80 °CK
IRBEEEVA R, KIS FRAT IR R, 1BH
40 °C, KM AH M. EDTA-2NaflhEa i £
AR, AERABRRENE T pHE, OREN
ANECHIARE e IR, hniasirE, R s
&, WERBEE KBS, HER KRR
FWPRIE, FEMR24 hE~=Rf0E, By
T
1.2.2 PERRFLEER

PARIETI. B, MBESUIRIER, FIFHHA
KR SL g Z 5 R MG A EDTA-2Na, Hil, #f
MR, SULIREINE, DA pHEXNTEFRMERER
Wi, I 0 E E 31,



1.2.3 E3XEEigit

DARR A ZR LI 45 SRR, JEFEAPG. EDTA-
2Nafl BV M T E MR EZ R R, R
Ly (3") WIMHATIEAC SRR RAER 7. [ERE
Ko R MK TN R IR,

K1 EXERERSKER

KFE A=
A: w(APG)/% B: w(EDTA-2Na)/% C: w(HiE8)/%
1 7 0.075 0.75
2 8 0.1 1
3 9 0.125 1.25

1.3 taEIBIRNIE
1.3.1 NEFXLE

(1) MEEREEMEY: ARS8k, %
REMTEF e AR R LGS, B E S BUCN50% R
oh, BH, NENTEEZEMAK, PAS. aureus At
W, FIEREER, WHERT, BHEITEERIN
AR AR b, SFIHRA3T. T4 ul
509, IREIEARA £, B3N, BREMARER
FiP37 °CTiE#R24 h, MEMNEEERZ AN, 0%
B, BOFSME, MESER IR EER A NRR,

(2) MMBERME: RAHAERER&ENE",
1.3.2 %8HENE

H4EGB/T 13173 —2008#(E",
1.3.3 BENE

K FINDJ-8SBY % B 26 B 1 I & 7% T I Y &
B, BRR—ER&FELTREMATNREERE, REN
25 °C, IORVEFRIIRE, EEIEIR, BCFSE,
1.3.4 pH{EWE

HRAEGB 19877.1—2005#: (",
1.3.5 fit#, MRBEEUE

MRIEGB 19877.1— 20058,

3

1.3.6 2iEEMEENE

HR4EGB/T 13173 —2008#: (£,
1.4 St a iR

BHRKWEE =R, FERMEIES I 28 RH
OriginfISPSS#ff (P<0.05RT~EEMER, P
>0.05R T~ EEEEER)

2 BR5WE
2.1 PERFHEER
2.1.1 FEIpHEMZFRIEERM

LIS RWME LR, pHAENEF A &
B BAR, MNMESEREIA KR, 15 VEE
W, BEEpHMEEN, KRFHERLTRE LA
%, ApH=7K, RERMN3676.7 mPa-s, iLifl
PERETTHE, BEEpHIEWM, Kith2 ErHE%, 1E
BRI S5 fF NIRRT RE ) EUBRME SR A NI, ATREIR Al 2
TR 2 H BH B - R TG MR SR K B L o rL A, (EPR
HEAT, SEETEERMCKNRIEES, FEER
SRR, R, 56 ARk 2 58I M pH
E1E4.5~6.52 ", ZE%E, WEkFRMpH
B 16,

—n— R
—e— i) 18
—a— IR
5000 - o 1140
116
. 1120
| \/ &

4000 - O-\-><:74=/ E 1+ g
= 1100 £
£3000 , A A AT £lp R
E 120 2] &
1 2000 | F110 &
&= 160

18

1000 A 140

16
0 . . . —1 20
4 6 8 10
pH

El RRIpHEXAFREIRME

REEMFE -
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2.1.2 AESHINERKFRIERER I

AESEBAB FRRMEEER, BERBEHE
M. ERISFMPAER, ERF RSP EENERE
TEMEFE AT, LR RME2FTR, RFRIAESH
=SSR ES A PN LT E 4 1b-aiabal- A
WK, TEMSFEIERJTE, AESXH%EEEG BEMEE
5, FEERMEEMN, FESE LABES, Hw(AES)
H16%H, FEFEIX8000.0 mPa-s, WaEZE, RJ7
(B, AL IERE T, Yw(AES)<6%M, H%E
N, RN EERE, w(AES)=6%N,
KIS HN113.80 mm; Hw(AES)>6%HF, kst
EIRINE, MEEAEMAK, Hit, SEFE,
W EEF I Hw(AES) H6%,

—— B
—e— @iy 18
—a— ]
8000 i B 140
7000 - . 71 o | 16
o]

6000 A /o—o—o '/- 114 .
£ 5000 - : 1100 £ £
[a¥) a—" \‘\A/"?l—/‘h_‘ E -412 E}J\ﬁ
E4000 ¥ o 180 E =

L) 75 Bl
%3000/ — lo2]VE
2000 / 18
] 140
1000 le
0 20

0 2 4 6 8 10 12 14 16
AESTRII/%
E2 FREAESHINE X EFRAIRM

2.1.3 CAB-35FRMNEXKFRIERER M
CAB-352 M IERETEMEF, BAFZREL.
SRR, RE R AP i 2 T 7 14 72 RO R B TR
s, LR RWE SR, RFACAB-
REYAYIIN=SSW-R( WA IEIEEVE S A NGRS
E R R, ARMEgm, #ELSME LAB
#, Yw(CAB-35)=0ff, FEH27.6 mPa-s, ¥
w(CAB-35)=16%Mf, %iE97296.7 mPa-s, CAB-
3508 TR E RN, SR KB RN 1

24 ] 20235 %140 ((B2024 )

i, ERERMFTEME T, SHEFREE T
FIRE & 2R RIRE, #EMA"Y, B4, @
W UEF AT E93000~4500 mPa sz |, R,
LZEEE, WEETRFw(CAB-35)06%,

—n— R
—e— L

A 118
8000 o EE ]

7000 /' 0 116

6000{e _ o e e :74: . {14 ¢
£ 5000 o L|100g E
& Py S S Eq12 &
£ 4000 - 150 5 =
= 2000 2410 E
=% 3000 lo B 0%

2000 18

140
1000 / 16

0 Lp—t —
0 2 4 6 8 10 12 14 16
CABIFIIR/%

El3 RREICAB-35FINEXTHFRAIFM

2.1.4 APGRINEX xFRIERER N

APGRE HHEI AN EThREE RSN, B
B, FEEHEEMRY, LR RWE4FTR,
TEIZAR R A RIAPGHNIN & X & 10 ) 5 i ANBH &
X R EERIN TR BRI R, EARIE AT E, AIE
NIMEWAPGHNFHEERRENER, MERNE
B, #EE EAEY, Hhw(APG) N16%IN,
i ER7590.0 mPa-s, 2EHREIK, MoMERE,
MEMEEHE, Yw(APG)fE4~12% 2 A, 0
HMREARELER, WERMEE N, 2 L8
% Uw(APG)=14%, MEIREREL, AlEE
JRE2 @ ENEF R, BEERE, S/
APGM Y HA R ALY, [Ith, ZREFE, HEDR
FiRFw(APG) N 8%,
2.1.5 EDTA-2NaiRNEXRFRIERER M

TEVEIF A R, RETEER S 5K 585 &
BB TR, 18R FME R R AR %=,
Hitt, EEEZERNEEE FESHAWMEDTA-2Na



—— i
. "
A HIE I
8000 * WE'/; U
7000 ] 120
60001 e 116
— ™ " .r)./ \‘7 E
£ 50001 100 M E%
[aW
E 4000 180 512 B
R P &
= " leop 10 =
2000 1g
10001 . 140
-/ 16
0~ T T T T T T T — 20
0 2 4 6 8 10 12 14 16

APGHRHNRE/%
E4 REIAPGHINENKF RV

S IS RANESFTR, ARFEEDTA-2NaiRin
EXRENEWAHE, NEHEMNEIREER
o, FEERMEEM, FHESARETNEED,
Yw(EDTA-2Na)=1.0%, %iE Nk R4523.3
mPa-s, fMEMERES T, H¥w(EDTA-2Na)<0.1%
N, MENREEEEENER, BERMESNmE
& AMWREHA, KFIEEDTA-2Na 5L A
BIHFEERER, EDTA-2Na'54ifufs k55 e
TS, SEREEE R RSESZHR, KA
MR AN ERIEIE N, 1R& TR A BE N,
W T AP ERCR D, W, A EE,
EVEF R w(EDTA-2Na)#40.1%.

—n— R
—e— i1 i
. . L e ] 18
50001 ™ a.g_— — J16
J ey,

4000 1 ’< .Jj._)o\. . 114 g
- v 1100 g g
«n s
53000 EqI2 55

180 ES
\E’zooo 4@: 710
-] 160 ®
18
1000 140
16
0 —20

0.0 0.2 0.4 0.6 0.8 1.0
EDTA-2Naif il /%

E5 REEDTA-2NaR Il &R FFREIR A

L

2.1.6 HBFEMEXAFRIEER M

REEMEFBARIEER, BEREMARE
RISy, B IR 80 R Rk TR, SR gt R an &
6FfT 7, TR H THIEAR I B8 6 A T 0 R4 B SR 5 i
AT, SNEERERME, ERREEN, EER
IMERIEIN, FEETREES, Lw(Hi)=8.0%
i, FiEM5956.7 mPa-s F#44546.7 mPa-s.
SBAN, Bw(HM)=>3.0%, fEERSESR, TEE
TSR ARG M i, Ht, ZREFE, WTkF
R w(H ) 91.0%.

—n— R

—e— LIl )) 18
—a— A
8000 1140
] 16
00| aaaa
6000 & , o o . {14 é
@ 1100 £
250007  mop £
g St — . £412 %
Eztooof 180 5710*:
% 3000 1 leo B =
2000 18
140
1000 le
0 T T T — 20
0 2 4 6 8
R/ %

E6 FEH MARINEXRF RN

2.1.7 HIERRINEIKFRIERER W
SR RANE TR R, AN TR A O R
SEWARNER R, MR EMIESCRE AW, £
WA TTE, Yw(iifR)=>1.5%K, KARFE
REEHAE, WRANEN3.0%0, F4E N H2256.7
mPa-s, MEMERES T, Hw(HfR)<1.0%K,
RAEZIEFMAERTMEBIR B, FEERNEHY
n, EEERARE K, NS .aureusHIIHIEH
AW, AR, RN EALHIE SR 4
AR MR SE A RO SR B R, 5 BRI AR A PRl
H, NN TR, AR, B,
Lw () HON, tWEFMEME, 2R NEXK
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ZHAPGHEDTA-2Nafl 7 th R I H — & HI B
ER. Ik, Z%ZEEE, MERFRYw(HIR) N
1.0%,

—n— FijE

—e— i)
—a— {IIEE 718
5000 l\ o 1140
) .><A/‘ e 116
. . {120
?4000 IR A S, - 14 8
s 1100 g £
3000 1 ) . 3*12§
@ \. 180 E 110 _Jfg
& 2000 A leo ® =
18
1000 A 140
16
01— . ; — 20
0 1 2 3

iR AN /%
El7 REERINEX ST RIZMm
2.1.8 ST METRFRIEEER
SRR AESFTR, FACHIR I & X PEF IR
HEAEGRENER, MRIEH. MEBCREEA
B, ERREEN, REERINENEMN, 240
FHE RREEE, Yw(NaCl)=2.5%K, FEREX
4493.0 mPa-s, SCHITEDETF IR FZIEARE
TRIEM, SMmEEERA, HAEHNETS
RIETEVEFI AL &, FRAR T IS M7 [F A
HERPER, BECRBRMEBIRIRR L, RRRE
W, MEAEER, FEAETREREERR
RERFE PRS2 BRI, KRR R, 4
HFEE, WEEFHR+wNaCl)H1.5%,
2.2 ERERER
IRAE AR RGO EE 5, B 5 I e T I B
REZERENAPG, EDTA-2Nafliifiz = MHE,
KHL, (3% IEXRLREI, LANEER IR,
PFERER T, ERLRRBKFHEMLE RN
2fTR, B ZE ST, & EFRNVEF RN E R
MK/ R . R > APG>EDTA-2Na, i

26 ] 20235 %140 ((B2024 )

—— R

e i s
—a— R
5000 1140
Y a 116
000] o md e {120
T e e . ./l L ] 114 g
% / 008 £
3000 . Edn B
g 30 R E‘
22000 g0 s
<7
(23 60
1000 | 18
J . 40
6
0L ; ; ‘\F 190
0 2 4 6 8 10

SUCHRITR/%
E8 RRKLIARIMEX AT RN

P EMHENAB,Cs, BEIAPG, EDTA-2NaflHhfz
MR ELAETTEN: APGIRMEI%, EDTA-2Na
ARINE0. 1% AN HE AR I & 1.25%,
2.3 tEgEilst

XA H Y TF 32 S 5 2 SR MR AT il R % T ik 1% RE
FEMRIE, DA ERA = BV F o0 i, il
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R A: APG/% B: EDTT\fNa/% C: BAEA/% LEe s
1 1 1 1 13.5
2 1 2 2 15.0
3 1 3 3 15.2
4 2 1 2 15.2
5 2 2 3 15.5
6 2 3 1 14.7
7 3 1 3 16.8
8 3 2 1 15.6
9 3 3 2 14.9
k1 14.567 15.167 14.600
k2 15.133 15.367 15.033
k3 15.767 14.933 15.833
WZER 1.200 0.434 1.233
R3 KL
Y= HIER R FIR ZRRFR
RIS &% 12.33 12.26
$6/(mPa-s) 4266.7 4500.0
K7 /mm 109.55 110.42
pH 6.05 6.00
Mt E 1 [(40£2) °C], 24 h T B FE B AR T B PR EIAARTE R
M EFEME[(-5E2) °C], 24 h TAE. FE B AR T B FEE AR
S.aureustNE = /% 84.87 35.27
E.coliflE 2% /% 84.63 41.64
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PEREINR, H&HH109.55 mm, RIEHMSE

7912.33%,

FEHN4266.7 mPa-s, #tS.aureust

E.colfMEZ5151784.87%%184.63%, BEA RIFH

R 1EH
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Development of Kojic Acid Hand Sanitizer

LI Zhenjiang'’, YANG Zhigang'?, YE Li"?, ZHENG Youming’, RAO Hang’, ZENG Fangyuan’, CHEN Jing'?, YANG Xuezhao'”,
JIANG Yuangang'?, LI Xing’, TANG Xiaofang'?
1. Sichuan Food and entation Industry Research Design Institute Co., Ltd., Chengdu, Sichuan 611130, China;
2. Chengdu Jinkai Biology Engineering Co., Itd., Chengdu, Sichuan 611130, China;
3. College of Biotechnology, Tianjin University of Science & Technology, Tianjin 300457, China

Abstract: The hand sanitizer with raw materials of kojic acid, AES, CAB-35 and APG was developed. Methods: The formulation
of kojic acid hand sanitizer was optimized and screened by single factor test and orthogonal experiment with the performance and
antibacterial effect of hand sanitizer as indexes. The results showed that the optimized formulation of kojic acid hand sanitizer was
composed of 6% AES, 6% CBA-35, 9% APG, 0.1% EDTA-2Na, 1.0% glycerol, 1.25% kojic acid and 1.5% sodium chloride. The pH
value of the hand sanitizer was 6. The foaming power of this formulation is 109.55 mm, the total active substance content is 12.33%,

the viscosity is 4266.7 mPaes, and it has bacteriostatic effect.

Keywords: hand sanitizer; antibacterial; orthogonal experimental design; kojic acid
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NPEO, M 55 e R =) % B A N TR,
Kitk, H20#HL90FME, NPEO,IEARFEZR MM
DX P4 {85 R R 46 7= 4 52 21 PR Al

Bl ENPEO, H 3= S5y B BRI = 5%
REMBE SR E LAk, BRI L AR i 7y T
AREEEFGERZERNPEO, Y, TERFCER
EZMEE(NCEO,) SNPEO, B A H ™, 2
ANEWmFRE, FIENCEO, B AR RIFIIEY MM
FENKAE M, 1 EAT R ANPEO, ™ & R
RICHIC,AMER, BEAER T, AEEKN
NPEO 1t H Ffb2A i iR B SR 2 K.

ANER T EEMRALMMBEL(10)(NPEO,).
TERENRCERALEB(9)(NCEO,) AN £ E R
AOMMEANBTRHEL T ZEREAMHE(9)
(E1,00). (PSR E LIHEEK(9)(S-90)HI T hi R R
ZIRBE(9) (AEO) IR & LI i s B AL HE & 7 5%
T T PR RN LR B A2 s A A FL e RE 1, MH
FAA2E i BT A FLAE R 77 R T AN CEO B AR
NPEO, IR REES

1 LBEH
1.1 AT S5
THRIACE., RE k. TEMREE LA
(10), ¥IATALLR, WEFRE R G
BIRAT,; S+ =BRAZHEEO), TR, W
EDRIEERAT; Co-C iR EZFEE(9),
TALgR, WETHAERMEEERAR,; +BRS
ZIEmE(9), TG, WEEERBRGERAT;
Fi, R, WENMNEAGERAR;

Cat
CoHyo OH +? ; ;
o

202345 140 ((E26240)

R, feigmgk, M6 E SRR (b T
EH; FR, (Kmgk, WETREELVEHK
Bty GRRAF, EEEMW, igafk, WHEE
VantageRifE RHER R, —HERE, (L m2g,
W E e A2 B R AR, WA akE, S, B8
sriral, Mg EEGER LB ERAER AR, K
S, WHZREERMARAR,; BHEE, @K W
HEZRA B ARG RAR,; Lk KN
EBEFRK(ESHFE=10 uS/cm),

WHF-0.5 MR M %, LR B % RN %
EBR/AF; T18 ULTRA TURRAXIYF#H, fE[EH
IKA; FILA2000-104Z420 51154, fnE KABB
Bome/AFl; ZMD4000%! B FRIE(YL, XEEH
Waters/Aa]; VHX-1000CHB RE =4 B flss, X
B () ARAHFL
1.2 R8HZ*
1.2.1 TERCERATIHH(9)NEK

500 mIER RV ZHIMAL00 g &R
BE, 500 r/minfYFEIE R RSP, KRS HIR
BPYMARES0 °C, MEZ30 min, ERRFERHH
E KD EAMRE S, BEEEHRARERE
WZSR3 min, FEEZRIMMAO.S g&fbi, K=
MRS E180 °Clg, KA MN—"1/NE
WEH R AR M R, BRI AR EIRF0.4
MPa, ENREWIREMRFFELS0 °C, EEE R
£0.1 MPaZ AT, HTEIRKE IR &P AIE
70 °Cla, BRERARSMRARR NI E LT, )
HEHFERE LT P B, NCEOM &
D4 Sz (1l

CoHyg —QO(CH2CHZO)9H



1.2.2 TEFCERA /AN (9)NEMRIE
(1)ZLAMEIE (FT-1IR) 704 0 SR A FNR IR
K NCEOFE S S IR R E RUL R 2R 1 |, Il L
500~4000 cm YE B IS
(2) FELIE 55 FL B8 00 (EST-MS) 0 h: DA (B
W) RIEF, FESRWKERNO.1 mg/L, EE 7
SAKiI
1.2.3 REFEEFFKEHBFEEENNE
B R LA B A A B 2R T M 7 A 5 K S T
i fE (HLB) #08 R s
My
HLB =— X20
M,
XA, My RETEMER 7 F K BRI 7
TRiE, M, NREEEREEN T FE,
1.2.4 O/WEZLK B FIEMREESENILKR
BYE
Fir 2R & 1 9 HLB> 1089 7L, Bl DA
i~ Al & R FLR IS 9O/ WEY,
SR R 1 B R TR LA KRR,
FA 73 AR TR R AR I LAY AR E B9 FLAR WA 3L fS
oyt — T AR AR 0 RF 180 Sk 2R AE 2R T 14 771 19 7L AL
Ho HF BRI SI S N BEFEE, BA
il e R FLR IR T AR AR, E—N AN FRER
AR EM AR, AR ARE R PR TR BB
FLIN AL (BP0 oK I R i . BRI, N TR Lk E
I A0 48 R S B0 I AT, AR SR B6 X Sk 7 ik A T A
B, H A FORIR I A 53 R F & S T ALY
JRi%
B FREE: =R R4 mIRmEEAE
(1 g/L)F100 mIAEREN, ZI2MA40 ml
H, f£1 minAN_EFRESK, §E1 min; BLE

A1)

3

TIRFESIREFE]L min, EE RS ESK, H5
IRIELE RG B E s AD RIS, Ik P AR T 46
S, TEZ 10 mIZKAER a5 I E) RO A L
), BFLIN [ E 7 P A T SE 5 I R EME,

MM Bk =R TR IRE &84 mIREE
PEFNEW (1 g/L)T20 mIBHRA, 18I A4 ml
Ho PA4000 r/mintJfF2 min, &Rk H7 mmiK
FEISF AL, AR PLIN TR B 7 (AT SR 3 Y R S35

2 ZER5i1e
2.1 TEFCEZRRI/HE(9)NEHMRIT

53 9 DALT A6 1% (FT-1R) Al HEL It 28 iR 1% (E ST -
MS)RAEE N A E TR CEERT & R EINCEO9
(9> T 258 IR I FT TE RE B R 4R 2 It BE IR BH
FHIACEEAIOfE,

NCEO ML AME BN E1ATR, 1£3482 cm ik
BRI Wiy - OH 4 AR 51, 2936~2869 cm™
AEHY I Wl 2 -CH 4. -CHLM-CHH C-HE#E 5[ 1Y
HAEIRS). 1100 cm ™Ak HY B3 M 5 1 % W lgg, h
C-O-CHIRXN R FER SN, RIANCEEH LT

BELR/%

L) —— NCEO,
a — NC
1 1 1 1 1 1
4000 3500 3000 2500 2000 1500 1000

K /em™
1 FEMNCEMTENRCERAIIHH(9)LIMEE
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—EHENRE K PR IE S B ARG
HARTTE,

I ESI-MS(IE B F#0) X NCEO I EO ¥ 7>
T TRAE(E2), REAAT A RAINCEOLM 7 & LA
NCEO M+ E 9 T E(MW =622, [NCEO,+NH,]
+HPFETIERNA) NREFEE, HEESS
iy Bf b (m/z) F R HTES52~817, HHARHE T
B U T LA N — AN R 5 T ’44,
BB F E B 7R F[NCEO,+NH,]+ (n=7.
8. 9. 10, 11, 12, 13)HED T Tk,

200 640.5
150k 684.5
§ 596.5| |728.6
#1001
B 552.4
772.6
Sor 508.4 816.6
0 RTINS \L mm.. I I b b L
0 200 400 600 800 1000 1200

m/z

E2 TEFCERAZHE(9)RESI-MSE

2.2 REEEFFKFHEEENVE

i AN F A A AL R E AL HLBIEE A
A, W/ORLFLIE FHHLBIE3~6, O/WHLFLIKIEH
HLBfE8~18, AR (1) HEHSLRKAMAH LML
SEEBUH IR R & M R HLBE (%),

®1 REEMFIHLBITE(E

FREEME HLB
NPEO,, 13.3
NCEO, 12.7

AEO, 13.6
E130, 13.3
$-90 13.3

BRI ATAT, oAk 3R I 7 R 7 S R B K B A
A, [EHLBERL, ¥HE12~14Z 0, BWAAETR]
REEEMIERIFLICIERE, RS LR IRIE,

2.3 A HWETS EBIRHE

RTANE, AT FRKES T H SR
AACTMETT %, RESLERERE, EeEE
TE NCEO X AR [R] AR 1 T ) LK 7 SRoxd W A 75 7%
BT (R2), @I IE FLIR o0 — AR Y
I TRISRRAEFLIE ST (n=7),

HER2A AEH, MENCEO X AN A ) 1 7 #Y
FLIETIRY, MUY Bty b & R 3 R IR AT S 2R Y
REM,; LHZENENCEO X R A7 A
AILAC I, AU 5% I B FO A 1 (s 22 (2
HIRTRERETFEERN,

HE— 5 168 I 6 S TR A L TR AR 2L R A RO
S (E3, E4), ZIMERFIEEL R FLIRE
FEINEY—, X FRAA BRI (A O ML S BT i il 45 Y
IR R FREERE 2R KINRIEZ K
AUPLIRASE, (HE T H AU, Fom B A 4%

R2 TRV CERALHE(9)XNAHHNILILS

Ham METT 1553 7K B E]/min FERZE/min FEXIRAERE /%
AR MU BE 4.83 0.29 6.00
BREFEEL 9.97 1.22 12.24
RETH MU T % 7.50 0.43 5.73
BETFEE 16.99 1.19 7.00
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S

RIETEEH

E5 IFEFREEEFYERANFRARIMLA( AL B, C. D. ER3IAEM. FXREHME. FiFh. EEBM. Eh)

oA RFERER, KE. GTCC. FFfi.
RO AR 021101
e AR & I AR I E AR R S R R S, Sei
I EIRFLAC S BAE A B ARG T E I AL AR
S AR & MBI FLLEE ) (3R3) o

PN £E B A 2R T RO R & RS FL AR
N KM HKHNPEO,;,~E1309>NCEO,>S-90

~AEOQq, M5, SEFRME T AR REEMFINIES
THEYFLIE T (H6),

ME6FH R LAE H, SR3IMMEE R —5, Tkh
SR A SN Bt 3R T T M RN TR & T R O FLAE T RER A
NPEO,;,~E1309>NCEOy>S5-90>AEOy, NPEO,,
FIE1309 X 1R & g AU FLIL S B 4F, FRRREIS
REMC BB RS IR T T R s A R FLAE T,

x3 FEFREFEMEFNBRUFRAENSEEIAEHTNE
REGEMEF =SH: FREGH A FAFH EETH FE FLAAIFHME/min
NPEO,, 2.80 11.92 3.62 3.41 8.62 5.35
NCEO, 2.09 10.21 2.77 4.11 9.63 4.74
E1309 2.49 12.53 3.50 3.76 7.83 5.26
$-90 2.31 8.16 2.54 3.10 7.71 4.12
AEO, 1.80 9.58 2.35 4.37 7.01 4.19
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Comparative Study on Emulsifying Ability of Several Polyoxyethylene
Ether Non-lonic Surfactants

WANG Jian'"?, LIU Jianyi"?, QIAN Fei’, HU Xueyi’, XIA Yongmei'*’
1. State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China;
2.School of Chemical and Material Engineering, Jiangnan University, Wuxi, Jiangsu 214122, China;
3. Taixing Lingfei Chemical Technology Co., LTD, Taizhou, Jiangsu 225400, China

Abstract: This experiment studied 5 nonionic surfactants, the polyoxyethylene ethers that possess 9 or 10 oxyethylene ether units,
that is, nonylcyclohexanol polyoxyethylene ether(9), nonylphenol polyoxyethylene ether(10), isomeric alcohol ethers(9), secondary
alcohol polyoxyethylene ether(9) and dodecylpolyoxyethylene ether(9) on their emulsifying ability towards several household
chemical oils and their mixtures. The experimental results show that branched hydrophobic group is more conducive to the
emulsification, and nonylcyclohexanol polyoxyethylene ether(9) has the potential to be used in daily chemicals as the alternative of
nonylphenol polyoxyethylene ether(10).

Keywords: polyoxyethylene ether; nonionic surfactant; oil; emulsification
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Ideological and Political Design and Implementation of the Course
Surfactant Chemistry and Technology

WANG Ce, ZHAO Li, LIU Changyao, ZHANG Guiju, XU Baocai
School of Light Industry Science and Technology, Beijing Business University, Beijing 100048, China

Abstract: Strengthening courses with ideological-political elements is an important measure to carry out the fundamental task of

moral cultivation. Surfactant Chemistry and Technology are core courses of applied chemistry in Beijing Technology and Business

University. The ideological and political objectives of the curriculum were clarified, the ideological and political elements were sorted

out, the "knowledge line" and "ideological and political line" was organically integrated, and the curriculum teaching design was

improved. Relying on practical teaching, enrich teaching methods, so that students can further strengthen ideological and political

education in the course of learning and practice, and improve the quality of talent training.

Keywords:

surfactant chemistry and technology; courses with ideological-political elements; fostering virtue through education
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A 13.1 0.86 3.40 85.46 28.96

B 13.8 2.32 8.67 99.23 30.18

C 11.5 1.53 1.20 95.15 1.58

D 11.7 1.59 1.10 90.84 1.77

E 11.0 0.52 15.52 78.53 0.88

F 12.2 0.74 5.62 86.28 16.08

G 12.4 0.11 0.30 99.91 22.21

H 10.8 0.30 1.33 70.71 0.67

I 13.1 0.85 3.36 75.96 26.95

R2 SR ATRIDINER
el RAHRE/um #xma/ 1t L6 {51/ % FE IR/ EAEL gy

K 20.00~100.00 2232.00 93.08 2232.00 0.00
SREE A 100.00~500.00 164.00 6.83 164.00 0.00
B 500.00~1000.00 2.00 0.08 2.00 0.00
C =1000.00 0.00 0.00 0.00 0.00

K 20.00~100.00 24715.00 89.66 24673.00 42.00
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B 500.00~1000.00 121.00 0.44 121.00 0.00
C =1000.00 45.00 0.16 45.00 0.00
K 20.00~100.00 24939.00 95.38 24939.00 5.00
T e A 100.00~500.00 1208.00 4.62 1206.00 1.00
B 500.00~1000.00 0.00 0.00 0.00 0.00
C =1000.00 0.00 0.00 0.00 0.00
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&A-FEM% 218.11 pm
ik b (el |

E3 ATHsRaTu

WE5E5 B

e KA FRULFE: 1750.09 pm
auw #QH

Jido Rl 75 1444.09 pm
BiRsE. &

BK R 1293.91 pm
WREE i

da®

.

g

HeHFe R 5 238.01 um
B 48
S5

ﬂzk-FRfE& 226.84 um
e LU [ ]
-

iy

e RILEE: 21178 pm
Lot Sl [l

B, s

FRAAR, RZTERARAR IR G,
2.3 SEMRMEBNTIIEREE &

MEEAEAT NP R P B 2R T 5 R R AN AR,
2% e T BE R A G RERRIR N, 1%k 2k

g (1IN

e Gy

FEH. S MR TRE, RRMEBNFISE S5 LR

REEUAEE | 45
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CRETER A L)

A&, RENMK (F: H5oER&=Mit
B
2.3.1 55t tEBN S E =1 s

¥ TEA. Na,CO;. NaHCO;., DIPAPYF55H%
HBIFIAINaOH, 751 EL1%. 3%. 5% ="
B, IONFERHEC 75 R, RO 5 RE IS A TS
2295 DR BRI T, 2R IURS,

HR3ATH: AT EAR S &R EE,
HHLISHME B FI TEARIDIPA B BHAFIZI5 11, T
TSR A, WA TG, NaOHM £IGK
R,

3. MY EER S R AEIER, BB IEE
5 e iR & A B AY KN AR BUIE R #R ), BE B TR AN
B, TEA. DIPA. Na,COs;fMNaHCO XM
Fhi5 1 515 11 R 5e Pod g NG R R 2R LA,
FUE—NEE, FABEERAIRIND &, 56
AR pHESIREY N, HI5REMR T KEKE

MRERNRRTIRE, 3RS 0 HHH 54 fil
AR BREAE, WA R RN EE A, BT
AR R LI B KA, SWTEARDIPAKZR
A IEREE/N, NaOHR & &S %15 1K IEAM
KRFR, FATERIESIET, AR T AR
MR SV ERLISAK. s

J& & : NaOH>Na,CO,;>NaHCO,>
DIPA~TEA, @Mt SE 77 NpHEE X, ToALbE
UGS ph B A K, A LR A G & K. TEARI
DIPAIEII N, O EIE AL RS & 8 RIE Y AL
(B, T A RICIRF A5 &8 R H 0 F TE AL
R, TR E BB AR, B XN R R
REeEE T I EAERRE, BRIUEME X &
B RS, BAARMIER,
2.3.2 S5t BN S ACtEREM it

AINTEA, NaHCO;. Na,CO,fIDIPA#{TIM
MNRR=ACEHEE, RIBRZACEHE, ERL9 (3

&R3 MEMEBNFIRYSEIOES R

e KEMSEISH/ % AL HBETN % pH (F%&) BEsRE M E/mg
0% 29.41 4.52 5.1 0.03
TEA-1% 94.78 57.54 9.3 0.17
TEA-3% 99.87 55.27 9.7 0.25
TEA-5% 97.32 51.62 9.9 0.31
NaHCO,-1% 63.62 56.96 8.4 0.45
NaHCO,-3% 68.87 43.03 8.4 0.40
NaHCO,-5% 58.44 39.10 8.3 0.36
Na,CO,-1% 91.65 64.82 11.2 1.59
Na,CO,-3% 86.56 49.67 11.4 3.10
Na,CO,-5% 81.66 41.21 11.4 3.29
DIPA-1% 98.89 66.41 10.3 0.11
DIPA-3% 94.49 69.68 10.7 0.30
DIPA-5% 89.63 64.47 10.9 0.41
NaOH-1% 79.25 66.34 13.2 8.45
NaOH-3% 85.48 92.70 13.5 19.61
NaOH-5% 90.33 94.31 13.7 25.28

202345 140 ((E26240)



ERRITRF BETMTS 2575 T, AR Kz K
R, [ERELRAREGWEINT IR, RS,

RYES R RMERRI AN DUE H, fEERE
A, NEREIRIELIEEZEN,CO,MDIPA
FIFH &, NaHCO,FINa,CO X4 1 i sak 25
WRJERERRIEE S, TEAFMDIPAX UEME /) B Timk 5
AINERMIEMES, B—IINTEASKDIPAR, K58k
RILTEEHE, 2HTNa,COmNaHCO, 515
TE R XE TR g IR DUAR T 1E R, AR FER
(R AR TEAFDIPA 5 5 B — 2 KR,

2.4 ZAFIERENR

KEDTA-2Na, EDTA-4Na, GLDA. MGDA

HARESH, 7511 E0.1%. 0.3%. 0.5%="

W5 B

B, MIAZ0.2% =R A EEL 77 A, O
FEEMS M TS5 KI5 /1, 4iRUEKG,
RIEROATA, NREMBT XRE I
MGDA ~GLDA>EDTA-4Na>EDTA-2Na; *f A
TiMi5 A5/ MGDA~GLDA~EDTA-4Na>
EDTA-2Na,
ESNEYIHIS T, BRZE GBS T
B ISR, Baf—TTHSERE T EFHS
A AR ETEESY), H—JmaEd K
bt EE SRR B R R R KR DU 2 2R 5 R 5
JRRE R, AT AR BULE A FmS IR &4 F,
MNE S FIRER AR T KI5 1K, BREEES
FIRI A, RiEARAZEM, ZHMES

R4 EXABHARKER

AF (A) TEAHE/% (B) NaHCO;,Fﬁi/EI% (C) Na,CO;AE/% (D) DIPAFHE/%
0 0 0 0
1 1 1 1
3 3 3 3
R5 [ERXEIL
ws TEA NaHCO; Na,CO; DIPA pH E51/%
1 0 0 0 0 4.9 32.10
2 0 1 1 1 10.1 82.91
3 0 3 3 3 10.1 74.30
4 1 0 1 3 11.6 80.65
5 1 1 3 0 10.3 72.35
6 1 3 0 1 9.1 70.45
7 3 0 3 1 11.6 76.83
8 3 1 0 3 9.9 80.76
9 3 3 1 0 9.4 74.59
HEL 63.10 63.19 61.10 59.68
HIE2 74.48 78.67 79.38 76.73
HIE3 77.39 73.11 74.49 78.57
&= 14.29 15.48 18.28 18.89

KEVEMEFE @
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®6 ESFIHILEER

ERE R KEMSETT/% AT HEEEN/% pH (Fi&)

0% 65.63 27.05 9.2
EDTA-2Na-0.1% 78.62 27.57 9.0
EDTA-2Na-0.3% 82.38 29.18 8.7
EDTA-2Na-0.5% 84.19 32.19 8.4
EDTA-4Na-0.1% 70.79 31.23 9.8
EDTA-4Na-0.3% 84.49 37.83 10.4
EDTA-4Na-0.5% 85.05 40.44 10.6
GLDA-0.1% 78.56 32.78 9.7
GLDA-0.3% 87.53 38.97 10.2
GLDA-0.5% 90.90 39.87 10.4
MGDA-0.1% 85.15 34.42 9.9
MGDA-0.3% 89.16 41.80 10.6
MGDA-0.5% 90.62 42.68 10.9

FIHRERGTRERATIEM, REHAHEEM,
R, o B ARETE Ve eI iR i g &7
pHERZME SHIIFHNEZRZE, EDTA-
4NalIZ B HE I RE S pHIO B Ank v g in Y
e~ BA RFNEIG ). EDTA-2Naft
pH=5INE &R R, (LSRR TE SN
AR, GLDASMGDARIEE & 1 BEpH IS % b

202345 140 ((E26240)

FHE TR, fEpH~ 110 QRS BE?, 4
PH=9~ 1A F P AS A L8075 1L 5K 5 6 25
15 1 B .

3 &g
(1) N5 A R PRI AR 55 175 B Rl o
AR ANTE YRR BB RAR D A IRRE R,



(2) FRANREAE B 70T 25 2 e IS 1 25 bR
R, NaOHMMRE 5295 /1 IEAEE, Na,COs.
NaHCO;. DIPAFITEAfERFE MK E BB RAEMZE
1R, TESSmMESRMT, AT DIPAMITEAR
A B H L RTE T RCRAME Ih

(3) BB FIXN T 50 E15 3R EG N
ER, fESSMRMELMF T, EDTA-4Na, MGDAI
GLDAEDTA-2Na B4 B 4TI KI5 R,

4) BTREMREIBRNES, BHEHE
(IR EIEZE S, TE7= ShBC 77 R NI, A
AR RIE SR T,

S Xk
(1] %, T&F. EREEKEEANNIRELBBE). Mt
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W55 B
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Research and Application of Weak Alkaline Qil Stain Cleaner

CHEN Yuanming, HE Jiaxing, MA Ling
Guangdong Timson Health Technology Co., Ltd., Guangzhou, Guangdong, 510000, China

Abstract: In this paper, several oil pollution compositions and microscopic states of insoluble particles were tested and analyzed.
To study the decontamination effects of weak basic additives of different concentrations, such as triethanolamine (TEA), the
sodium carbonate (Na,CO;), sodium bicarbonate (NaHCO;), diisopropanolamine (DIPA), chelating agents, such as disodium
ethylenediaminetetraacetate (EDTA-2Na), tetrasodium ethylenediaminetetraacetate (EDTA-4Na), tetrasodium glutamate diacetate
(GLDA), and trisodium N, N-dicarboxymethylalanine (MGDA), on different types of oil pollution. The results show that the organic
alkali agent has better cleaning effect and lower corrosion under weak alkaline condition, and four chelating agents have different
decontamination synergistic effect. There are great differences in the composition of oil contamination in different scenes, so the
formulation should be designed and investigated according to different scenes.

Keywords: kitchen; grease cleaner; oil composition; alkaline additives; chelating agent; detergency; corrosion

KEVEMEFE @

49



O CPEYE ST

BRARSEEK E E Y F I E R A5 & N i

X PR T OBERE MR
LAEHRAUFTUMRRERAR, WHEKER, 030001;
2FERmABTIHARRERAE, bR, 100015

W OB SR (Streptococcus pyogenes ) R 3 RAEME A EREBMORRZL—, LI BB
RAZ—, ZASHSHENRT, TIRANSHER, L5k, BERRERE I RGELAIAL L2
RHERRELRFER LS, JIRTEREASZEMBAREN T S K E, FET BIRERA G A0 FoHFE
Fotl 77 kWS HARAFAER LR, OEER, BRIk T AMF I ER IR F I EF, DB
—HAENRT . BORAURATIRNT M, AMIRAEIREA B Pk | R4 RAAEN T R E S AR

A% R P 0 B AL E S b TR IRAEAE

REBIF: BOMAEIRT ; AT AWl S TFAMFHA; e

hESHHES: TS207.4

FRAk5EEREE (Streptococcus pyogenes) J&
THEEREE, 28RS —/, ®EE
Tk, BRKARIEREE, SRR, B EER
BN MRS, 1R IR IR R AR5 9% — | ALK

WHFA: Ak, MEHFRA, TRZARHT @A BT
FREYEH . E—mail:15071259228@163.com.,
BAEMEE: BLREZ, E-mail: yaochenzhi@sohu.com,

50 ] 20235 %140 ((B2024 )

ERRIREE: A XERS: 1672-2701 (2023 ) 01-50—09

AT HAERKBME, BRKEEREZORILH RN
7%, RESIEANRIZREON, 51EAIHEXEMATE
BN — BRI, SRR, 2
g RN, RRER. R, thAlRESEE MR
W, GRFEMERIRSE, R I A REER R AR e 4R
BAE; 3EA] DU R E AR E IR MR 8E, WX
FROBER R B/NRR 1, LIRS RPN 2



PRARBEBR B AU E AR IRIREE, RN, iR
FIRCHY 507 B TS SRR, as i AT RES D
ek, BREEBUEREY, MITRETR, B
FRBE BR R AU B IR N R e, 4L, ORI
ENBEEGH, BANZRENEY, PAMFL
ERRLIEMERE XU, & nsa A~ A T3 24
FHZN FE B 55 11 25 5K U7 i I Uk B BR B ) 15 18 /2 B R
TP 1A it

X T ERIRBEBRE IR, H TR RS
DEER, EHEREEBL RN, BOVKEIA
ARVIREEIR, MELARIW R A DA Z 2,
WHE DA R FHOC B A, A A PR DB AR oK, AR
X ER R BEBK B A ) AR S BURALRDE T N, 18
HIZE RSN T, HES T HETH WA ERAK
REEREEASIN TG 1%, X SHOFrRR M A, L E
T e R PR R R B B PR A TN 75 7%, Bk — 2 o
X R R ER B R A TR B B R X

1 M
1.1 St

PR e e BR O 2 IRBHME B, BT S 2B
KON, EREN0.5~1 um, IEH SEERH,
RER M, B3R, TWHE, R, HEEA
ABHURME, BNHTTIMER S e,
1.2 EFSH

MR P % BR Ol e IR R, WIS SR RS %
CO PR DA e, FRIEZE KIRE H35~37 °C,
ERKHPHANT.4~7.6, NERERER, BHERE
e @R A FEINTE,. k. BEKSE, TERR
BERER G KR, TEKREZREGURRITIES
Ko fEMBREFAR BRI, B EE .
FREDCIE SRS, B Z B FFIEE SR/

W5 B

Y, BVEEBAOEHMIE IR, HHREMA,
PR i 8 BR R A 1R PR T2 SR B BRI M E B 0 Al B
PN, RS, IR I RO S A M

HiRABEREQIETSBAY (tryptic soy
broth) . THBHA% (todd-hewitt broth) FIBHI
Wi (brain heart infusion broth) . THBA
T P T BRI BE R B LT 2 0 B B
1.3 %t

PRk SEER T B A A AR, FLBE AN SRR SR
2, IR AR EERERSRIE, R iR
FRE&E, KRR LI 2, & S S TE
PERAME, IRIKEEREN B ER. AFVERENAE
FHUR, L-MIS bR 5 el SC 3 n I FR IR SR BR T 5
TeALBEBRE X 70 IF, BRI 245 52 50 S RHERT 7
PRH ST A HEER B
1.4 FREKEEEKE BmLE

PR R 7 R T 1 S A T IR R TR P 6 I
SEE MY X AR N EEUR AR RS S &
R IXUE RGP WP IE . B2 R AR 2 DA R I
W, mENEREERES", Wik, T@ERK
R TR BT Y SO ALl DA R R B 5 S A 5 95 B B B AR
W, A AT X L R Y Al R R 24 B
filio JRATH A E LR TR ORF E AR Z R AE
1E1E AR BURALE, RN BEAREBRE S =
T EL A AR B SO AL, AR SO R R 7 2R B Y 1
HBURILHI AT R,
1.4.1 ERIREEIKERIRLIENE

N R RS2 —FORIE B B e R IR, R4S
fPUERI VB RRE, BRI R pHE DA KRR A
T (FiEAK. ECE. WEME. AR TR
HF) RGN, X R 7 m A T8 R A
FEAT e 33 7 1 S SN Y O T R AE R kel
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CRETER A L)

MG 5 T A i R A, PR R B R B 2 K A R

SURRNE T, EEEEETIETSHRA LIET
HETEER RN T AR, 7ERKREIRIE
AR, BT TE B0 R AR BEBR B A 5 7
AR EE — & R IaE,  [R] N R Ak % B B At P DAy A 2 B
07 TR =7 F MR L 2 240 A ke 255 B bk I 2 400 B 38 it L
Blh. HREMA, T iEEREREAIR (SpeB) %
K2 FAE TERMRBEBRE P, X BE ] DARR e 4R
HEH, WINHLRRE, 77 ERREERRE AN REF
RS, UEAh, BTN ER AR BEER B CE AR
AOBRIRE T 2 ZRIB N [F) F R B 38 DAGR 1 L1\ B TR TR
B, NS T ERIREEEREE N b B 4 A R B Ak
60% M fgREEERR (lipoteichoic acid, LTA) .

Il XS TR R 5 R T 0 B O AR A AR M R 1 2
B BN — 5 R LTAN S 4056 e iR A0 i
FZ AT, X — R R AR 455,
AR, B PEEEE. MEASULEIR
PSR S IANR P =il NS [l puil= N < (h8
1.4.2 N2 ER4M

FRARBEERE B A —E AR LR RE
FEMBTMEAOMFEEALSSEANRIK, &
EEOR-MZERNEREED, HZ250 kDaf (i
M RIKER, FET ARRIR. AR E &
SRR ZE M A L R T, TR B R B I 4T % R
LEEASTERASGS, WAHSEEASEE
BOERZENEMS, WS ERANERRLT
PR AR B R B R P 211 4RO MR R, T I B
BERR LB 3 - A & RE IS ENNE 5@
B, TS B A 2R ALE0 B B EHE OB
fb, FFIBI LR [E B AL S 540 B AL 3 7E 40
RFR O R I TC IR AR VA BE R B I 28 1) 2R R
PRI AR IR N BN RO BRAR BEER TS, LERH T ARAR

52 ] 20235 %140 ((B2024 )

BERRE MR R AR ELZRY,
1.4.3 Rk

HE AN 2 T O TR P 5 K B 3 2 o Al &5 R AR
FIPRNERES, T ZALHETE 3 09 B A T i & DA
G FEB B A AS FPAA, AR SR SR 3 Z AR &
ZME ) AT Rk g 32 2 DARE T 3T AR PR 85
s, XEFHRFEECUFEMEH. DNAKsda
IRVNES_E N

YMERAE TG, EEPENARS W —
FEIDNA., ZHEE [, BOh 8 H B R0 8RR Ay
MR RSMERM (neutrophil extracellular
trap, NET) , FDUBFRESAIME, FELERRMEE
REH S Asdal BRH, HImEDNARE I W EI4H
EAMTREMNETIESE, MM EERRBERRE I NET
HITBBRARGIER . A, FRARSEERE R EAIME H
AT AR ToF 401 1) 75 W 4 I ) 7 M 5 B o 9% 2k
B, A —LLR ) A BRI 5 BR B R R A R A
B, ERFEHBARMRZHEHAR, 515 8% H
R B ZREIAL, TR AT RE A i L e g 3
FEER
1.4.4 4ARR1H S R RER B

HEANUA TS, TR % 2R B I % fb i Sk 7= )
TR R LS T AR JOE R Y . R EEEK
B AT DA R A R ER B TA ML 2R, 9 Al 2 B BRI
M2O0 (streptolysin o, SLO) FIREEKEIAMZES
(streptolysin s, SLS) o SLOJE— i fftiiH & iz
HITAZIIEER, CEdES R AT B2 A
ORI A B 2 B R0, SLSZ—HhH9
NSRRI B A 2 ARIE A R, BRT IR
ZLAA A DASPIE AT AR 22 R, G ipkEL 4t i
AN, BT RD A SE, 1 AR IR B BR E E0R
i R HR 4 R B Y,



HIREHR ARSI FEZREHspeA. speB.
speC. spe]. speHMIspeKE RIS, & Tt
Jio EATTRESS RO A ALY PR Tk E2 20 AT Btk 2
ARG, SEERZUZ RN, B E
TR, SIRIBARES, speBERZHFE
TERMRGERRE T, S5 RFBUEMAMRRMEBRE A X
FRo MAEBRMBEEKE BRI Elsped Bispe/ B A
FIRE S5 IR MIBEE R B E X, KittangH ™ IiE
B T IX R R SRR EE B RR, DR HE
A 1 B R A PRV S BR B B R JB 2 2 IR AR T DA
RS MR, PEBRELEEIE, A,
i R ¢ T AR 5%

2 FRERSEBRERIG TG E
2.1 BERMGE

B AR E B B AR 5K B B & gk 77 708
GB 4789.11—2014 (BEMLZEERIRE BN
Attty PAUA MERERRE L) |, PR
IR, FRAE., BERREERN AL,
BT AR IR GG AR AE L T . RAE R
BEERA G R TSBIME R, S ECNAIM
AR PR E S SRR EREE, RIIMEE. 5 BRERM
T T B AR TR PR RO R I B S AR, B A AR
b %58 BE A UL S IR 1, AR ARG T 1, IR
2 2O1SR A I AR NN 10 9 45 5 55 1) 77 Tk 15 %
PR R B BR B AL 7, FHIMERM2%~8.33% I =
30.7%~40.1%.
2.2 REFEWNSZE
2.2.1 BBERERMEAR (enzyme-linked
immunosorbent assay, ELISA)

ELISAZ DAy B H Ay SLfth % Rt sk (i —Fb
F TR I E BR P, AR R 2 e K B R st

W5 B

RS EMHBAGE S, YINABRPURETURR, =
S5t R MY AR AR e B AW, VR RIBE R R
(i B B AR DU DAV, BB YT 26
R, EFHTEEE RS, EAMEE @ T
ELISATEZWIIRIMCBEER S, HAeMIZE R 5 &SRR
E—S R ERE, ER, ELISAHARRIARW N
H AR 2 B E PR AT R B, EEREENR RE
WET BEREY,
2.2.2 REBRFER

TS EATROR & LT 20 HAI804E (X, 1990
fF Beggs ™ ¥ YR T 1 FILBE AR AR R A R I 22
R I NSRRI, A TAEZE. 8
AT SI% AT R 32 2 0 R B AR 8 i E AT ER AN ¢
HEMBR R ENBOR, H LR R BT AR a4
NGy REARHR. GEEHR. BHTRAITKE, YR
mn i BN AR BN, A HEMEREA 4R -
Ukah), RBfESEAER ENREERG S, etk
BHESA4ER L5 OIRICY B RN, BoRH S
B, ETRIRMNEER, EHRNRESRER
W AR AL RE XA S AT ME Bl oA, AR LR
T, VORMEREARME AT E &R, HISEREk
BEEWBRE, rEEMNASEMRM, SEEEY
o T R BIERME Gk 372 77 IE A T ER AR B BT, R
IRE TR BURE 790.5%, Rt HN94.8%, UESL
Z 77 15T T ) L S IR B R G M 2 Y BRI
{ELH75 SRR 2 75 106 B TR Ak ek 1 6 )
oM REEMRREESTILE, E£HTJLENRE
RS B2 A0 AR B F B, Vanesa ™K fiMonte
BIO Strep A% EAT IR G AT L2 R e & LA
ARPATAEI, BENAFEEEERT. 1%, FF
FEN97.8%, (B2 AE MR REBR B 40 B AL ¥ 45 57 R
AFRPS TSR, WHREREEEARR
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CRETER A L)

AR E. BURE, (AT EE3EFM % E R
INETEER,

2.3 BFEMFEENGE

2.3.1 Z¥@BPCRAZ*

REem%EARN (polymerase chain
reaction, PCR) J&—AtIRFEDNA F BAERANE
TR I 7735, JEER, PCRIEN—RIPLIEE:
TR R B 2 FAE= 77 58 7T 2N A, A,
B F B A FERAKEEERE Mspy 1528, speBRAK
DNase BRH™, MG ClkiRIE IR LM Cps2]
H R AU AT A 1Y, R EA
1 HY L3MRERM B BR B % T 78518, HrbspyMs|
YEAGEERSE, RNRANEL0 cfu/ghtfh, g
eSS X B BR B A R (K T EF-Tu B RS LT
— XA G YA T REERE AT, HPCRY ™~
SRRk ER A = E R EE. Ramalingam ™k
TR BEBR A RO AR R AR IC R R R A, R T —
%419 bpM AT MB, T8I RGBT 4
S, SR TMBRTETE, HMBSERAREEERE B A &
FEREME, MOMEIREI98%, f1E[F— 8 mEAyyh
HRTETE, RS, AR URIE BBk 1 tu Bk N
(R A IEAR K Tu ) RIEA TR R T 5 BR B A I Y
WERRE, tuffPPI8dE S 5T 16S rRNAR R ¥dE
HENRAREEAR—, BHYENRERE RGP
HUERRZ W F 2 LA,

ETFEMPCREREIMEENZEPCRE
— T U PCRECA, 1E— X B A & A i A 2 %
519, RN EEZ MR AR, 5%@EPCRM
tt, ZEPCRAMRF=ME., REES, WHEM
GO ER, AnnaB IR TR, A AR
R0 7Y AN 7% B 22 B PCR R N H 19 2 O Fof R Ak e Bk
WHENETF (spd3. sde. sdaB. sdaD. speB.

54| 20234 18 (E2620)

spyCEP. scpA. mac. sic. speL. K. M. C.
I. a. H. G. J. smeZfissa) , HRNAZRAE
5 pl, I RCA B B AR AR,
2.3.2 RRHKEEPCR

FHEE BPCRIUARZA JHH R AEPCR M (K
KPR EEB], FMAKEES RNPCRITEE,
I T BTN SRR E R B, R IZ AR
REAPCRECAI S 7 EM = RBUE, TEAN
ARG SR E &SR, EmiEEPIRA
TagMant®iHi%, A ERMBEEK I Dnase BEAK
TSI IREE, X A S H R B BRI Y e I A HE BR
23 pg/uls
2.3.3 fERZEERY 1B

RGN PCRECR B FRIEIARITFE, LIUR
FEETEAIPCRANY, MRl 173X — AR i 2 sk 4 =8
MA, AT RRIX—6RA, EiRY R E &
R, ZORFETEABMRAMFRT HEA
(recombinase polymerase amplification,
RPA) [, 175 PR 5 Bk o B s 5 R B A A
(speBHER) F1JC %L 5% BK B8 2% M o0 0% & 1 A& A
(SIPER) 7511 RPASI YIRS, ZME
RPAKGIUAR ZR &5 SRR, AT IS (AR, (R T o
HA BRI M E,

WA SEFERY AR (loop-mediated
isothermal amplification, LAMP) 2Lk
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AT RS HRATRY BA R RN AT T L B
TAFEDAER . BEINVERIRBERKE 5 R
RV 2 T 1l T2 A\ BR AR BEBR B A
NBEE# B E TR E A &, A st
18IS WG SHIA 21 18 3 AH B e e R4 A gk 15 FU R A
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Biological Characteristics and Application Progress of Detection
Methods of Streptococcus Pyogenes

LIU Shuang', YAO Su’, LI Ting’, ZHAI Lei’, YAO Chenzhi'"
1.China Research Institute of Daily Chemical CO., Ltd., Taiyuan 030001, Shanxi, China;
2.China National Research Institute of Food & Fermentation Industries, Beijing 100015, China

Abstract: Streptococcus pyogenes is one of the most important pathogens causing bacterial infections in humans. The bacteria
possess virulence that can cause a wide range of human illnesses. In recent years, the incidence of scarlet fever and systemic invasive
infections caused by Streptococcus pyogenes has increased, drawing increased attention to these bacterial illnesses from countries
all over the world. The biological characteristics of Streptococcus pyogenes and the core technical characteristics and applications
of detection methods, including traditional isolation and identification methods, molecular biological methods and immunological
methods, are reviewed in order to provide an in-depth understanding of the virulence factors and pathogenic mechanisms of
this species. We hope to provide a reference for the establishment of more rapid, convenient and sensitive detection methods for
Streptococcus pyogenes and the development of daily chemical products for the prevention of related infections.

Keywords: streptococcus pyogenes; biological properties; rapid detection; molecular biology technology; immunological detection
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MEANL.8%IN REFEH, AN NEIRN, PAS-  OUITEIRN, PAS-8SHITRINEN1.6%% IR &

SSHITNINE 1. 2% I ERHFIEHA,

04 0.6 0.8 1.0 12 14 16 18 2.0
PAS-8STINE/%

D4R B4 E4H

E2 BRMIEREFN ERIFIFE, REPAS-8SHIMERMEZRLER

MFR10. EI3ATH], PAS-8SERINEIATKS, Xt
RARFETCH D), FEEPAS-SSHTIME N, K

I, PAS-8SHARFEFMMIZE S AHRMAESR

R EMBNEL, PAS-8SHRMMEXIECSARINERIFZ MM

PAS-8S

0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
RINE/%
B (EMEE) BH OEF @& BH EHH O OB BB EH b1 = I v1 < N =3
T LR N (T NI 7 NI TN QN1 NI -0/ N TN WK IR RIK
. b5 = w13 = I v:-1i = N 71 = BEHH OB B R
FAH (HER) N N N N N N N . — — -
AR WK IR IR P8 N7 NI -7 NI TN
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R10 EMBHEL, PAS-8SHNMEXNE S RERR

PAS-85 0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0
SFNE/% . . . . . . . . . . .
BH (FrEER) 0 0 0 0 0 0 0 865 1515 76 0
F4H (ER) 0 0 0 0 0 87 643 0 — — —
1600
1400
1200
1000
(%0}
[a W
E;( 800
&

600

400

200

0.0 0.2 0.4 0.6 0.8 1.0 12 14 16 18 2.0
PAS-8S7NINE /%
B4 EZH

El3 BRENE, FEPAS-8SHIMENFMETILER

K, MRGMEREVER, fERERFERTH %1, 15, 30, SORKNZMFEN, BAH (FrEmR)

e & B K, 1£1.4%., 1.6%. 1.8%MZ{kphck K4, FH (E
2.3.2 BEH f2) 161.4%. 1.6%. 1.8%K2{rihsk &S5, H

RIVATERIRFIEIRIR RN INPAS-SSHIREETE  RIIMEM4, ESATH, ERIERT, FETREAZ

&1l EMENE, FFEIPAS-8SHMENFHEREMLRE R
PAS-8STINE/% 00 02 04 06 08 10 12 14 16 18 20

EADS 0 0 0 0 0 0 0 85 1515 76 —
e CARPN 0 0 0 0 0 0 0 1139 1632 77 —
BAH (b))
ERIPN 0 0 0 0 0 0 0 1020 1697 84 —
90K 0 0 0 0 0 0 0 767 1460 92 —
EAPS 0 0 0 0 0 87 643 — — — —
15K 0 0 0 0 0 35 813 — — — —
FH (EfR)
30K 0 0 0 0 0 491 — — — —
EIPN 0 0 0 0 0 345 — — — —
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900
800
700
600
500

FHECPS
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EAPS F15K

30K %90K

s 0/ a1 .7 0%

E5 BEHE, FHEPAS-8SHMENFAFERE MBS

BEPE, BRTEEHR TREIES, HEMHINIH
G hfEN R ERENR, EREA GRS
SO R S IR E M, BT IARE AR
ML, FL-70MR MRS B I AR ITPAS-8S,  Fr kIR
AOREE PR S 4

2.4 ERYEIRIRFINS FEEERIR MM

HZR127] K1, 7EPAS-8SEMEN1.4%~1.8%
I, SAWLER SERT, I FRAME BRI, BER130]
B, RNERRMEEHEA, PAS-8SHELTTIARHIRNE
SN —8 1ELFRACTT I A ATARSE BAR TR Rk
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R12 EIRERMEIZHIAF, REPAS-8SRINERIMNRIFR

PAS-8S RINE/% 1.4 1.6 1.8
L-70 BRI BRI BRI
002 BRI BRI BRI
LT-302 EITR AR EITR AR BRI

R13 EMERMIETR, FEPAS-8SHMENFHETKIER

PAS-8S #RINE/% 14 1.6 1.8
L-70 865 1515 76
002 0 0 391

LT-302 0 0 1782

PO TE TR MG B 71X o

3 &g

RIS T ARSI T, e SR/ AL
R &R, R [SEMFARIERMLEE, 458
R, BCTTN4.5%FT R, 2.5%L-70, 1.6%PAS-
8SI AIRIF LI, [RINA RIFRIRRE M,

PRPAS-8SHh, £25 56 I ik 3 fh A5 ok BE Y R iR
i, W THIREEERN. AR E A LR IR
A A AR TERE, TC IR M SR R R B B PR R A
TS BRI, AVBRAME A&, W

BARTFE T IR e R LR & 5 BAA, 181G,
FEBETE N A

SE R

(1] R\@&. BT EN~RKEREF[J]. FEERAR I, 2012(6):
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[2] oA, R, KANFA, F. —FERBIETARRT S MRHEEI[J].
FREEAATY, 2021(11): 44-48.

(3] EESCBE. WERIRR AL FEIEM]. dE5: 2 Tk thkR#, 2006: 21.
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w

Study on Application of Sodium Octanesulfonate in Thickening of
Organic Acid System

LIANG Shuijiao, SONG Jingjing, LU Yuyi
SunBorn Chemical Technology CO., LTD, Guangzhou, Guangdong 510620, China

Abstract: Sodium capryl sulfonate is a hydrotrope and can also be used as a thickener under suitable conditions of use. The effects
of acid thickeners, organic acids (oxalic acid, citric acid) and their additive amounts on the viscosity of the formulation were studied.
The results showed that the formula was 4.5% citric acid, 2.5% acidic thickener L-70, and 1.6% Sodium capryl sulfonate. Higher

viscosity can be obtained, but also has good stability.

Keywords: sodium capryl sulfonate; organic acids; citric acid; thickening; toilet cleaners
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HEFh=rcHENTE _EMEL &
HHEIE ST

FHEE @RL KEE B =
WFEIRFARFHIZRBRAT, WAEKA, 047100

OB WAREN I BRI, ik BB AME, @ RR R & ERA LG kT R
LR, FAFRAT HR A T AR, RS ZBRBIIK 2T AT, AR EEGK RN
LR I ZBREILAER A A (1247.611329) nm, (381.85+0.92) nm. (520.8+16.97)
nm, ZidA8EENKE R & BmMILY —HE, BERRPDIEFALTFE L, KINABETT%EN
HAEEHR, RARRBE, 26, AFFREEH kR T ZBMILR R R R HE T ont —Bmmilii,

FEARAT BAARI R, THAEmOBEA, REHLEHFHE.

KR T el oM E; B

hESHES: TQe58.2 NHRIRE: A  XEHS: 1672-2701 (2023) 01-67—09

ERE-MRARGENEMERC, TR
B, WIFETRE K& NEX-FERYHY,
[ A ] B T R B Pk R T R — A B = A
T RIEAN BRI N EIRINRIGTT A2 —, I

& A srmm, mMt, HARR, TLHTF @K
H M 89AF X . E—mail:guotiantian@zdjt.com

AN E RS BT, RO E AP R AR o3 A B 2 AR
7y, SHMERMEL, ZZEHUTMER: OX &K
ARIBE, SUBRALMATER, @FRBERIEH, T
HUEE; O, TLAKREIEHE, BEZHUR
RIEZRAMEREZHROR, EHEEARK,
BT BRELIRER, FIETRFEM, AIRNE
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BHAEA “BE” Y,

HAl, PREIEZRERFEFANA#E: K5
SR, WIEEsR, WEMELUHES, HAEKTH
TBIREAUN2.4 g/L (25°C) ¥ JaMtEZE, FAIRIE
s sE. EmEEEY, 1y LT RIS
BRRF fm EZH15%EEK (FINACEA®) F#120% %L,
H (Skinoren®) "7V HBIMTH, BREZE. FREAR
FE S 32 B W SR 22 S a5 FH AR 6 R

MF (ME) BT HIEBZAY)IEME. A%
RUEMN. & THl&E., NARSEmENYE, TERH
e, %, B, OB (LSS iz Hg
SR TN Y, MALEE S RIS
M, EEEMAIHEE, EnEREECEYRIE R
, BENRNFRENEFMNA, HCER—R
S R R G FL L, N e R E ML, B-TA% b
R, JEERA, FAEED, fERE, FEEKER
T8 T /KB ANEAD i 77 R 55 ) R BT LB /K TS HE & RS
PRALIR s STk IR R T ALK HpH
3.0MT /. sk, WZEE. +ZEi. HiE20. TEE
R IEEEO342H AL, (HR F DMSOE Jy 1 58 17 75
ZeAEN Y RS R T BRI EERA
BREZWRMATEEA SRR Z N OBERLI T ZRE S
e e

AAFFAT H BAE TR R FLIE Y £ RV EUA,
REiEN, WEEEEWRES, HMmEIES
A ME

& &

1 UB{E5HH
1.1 {428

G-18wh i +ids (AN FHEMEFARR
Al) ; fEMAKE (Grant) ; pHIF (EEAEAE
RamE]) ; BSERMN (EEBNEMENERDE
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FR/AF]) ; DelsaTMNano CHUKREN (EH
Beckman Coulter, Inc.) ; HETFRF (LEHE
R 2
1.2 ¥

THEROB, BEIMMEME (Cremophor®
EL, HLB=14~15.5) W H#ILPOE RED R
BRAF, ATERREAE (IPM) , WH LR
RSN ARRAT; T8 ENH BN B BN RS
EVEARER AT, EFZMRWECORUM; RL—
BEsp BORERE (OP-10, HLB=13.3~14) . %
i = EEMA % (CTAB, HLB=15.5~15.8)
B ZBIEAREARAR,;, BZE400 (PEG
400, HLB=20) Mg H R CEAEH TIFFAT;
A B¢ (Capryol 90) WH N KIEZ I E
fRAA];, PEG-405 L EMH (HLB=13~14) .
1,3-A MM 8 i kA RARR AL, JoK
BN Al FTA SERE ik,

2 ik
2.1 AR
2.1.1 EAMINHE

SMALRIAL TS IR L, #RIFTR, FRETE
PEFIANBY R S EFNR &, FROVIR & R s P
(Smix) MAZE60~65 °C, WAMFEES, +F
SN EEWER, WE=RSM, MAHM
(IPM) , £ ERBESEFZBREMALLK, #H
WP R R G FLE R BRI, =R E
N B
2.1.2 FTERMALAIRIE

Kr69% T —BRIA R T SmixAHHAIE &,
BAEBEEHRS, £ LREERPZHEMmAL
oK, WA B R PRI B TR IERTA T,



EIRBCE R T BRI,
2.2 h=HETmEMILE

N T IR AL T T & o B IR TR
KA KRB E T = e E, 3EMEL I T
W1,

T FL 1 4% 2R TV 1 70 A Bl 2% T 1 R bR B
3 IRE Rkl AE R, H OOk A B E LA
Smixf%1:9, 2:8, 3:7. 4:6, 5:5, 64,
7030 8:12f9 I 1tkBIRE, BE_RIERT
SmixFHMHARE GRS, HHEEFEEHIRE, 1E
REW BRI LAK, 8B FET Bk R G L
JHIRIEERBR, ICRMKE, Fiit&H 7 hH
AMHE S, PASmix. water. oil Nt = CMHER
T il Fe kb 75 2Rk 77 3K RIS © BhR
MESEAZKm=2 : LHR&, fleMA2fm3, M
X A1 77 75 A 7L Lo
2.3 HIENE

FIRAMT, Vel R 9% IRk E RN T R
P, HOUEBRIERMBIRE S, Rl &R A
FEftA, R TIN &
2.4 HIAMBUERER

iR FEMALAESR, pHIE,

W5 B

25 REMEER
25.1 5. REREHEER

TEIREE (4£2) °C, MEXTRET0% 5%
& (60£2) °C, MXMIMTEET0% 5% M iR
TE M,
2.5.2 EERREMEE

fEiRE (25£2) °C, MHAEET70% =5%HI%
HTIRE3INH, R\EINIL, BRI Z 7B
% (PDI) 1P GFLAC 7T RO BRAS E M
2.6 BB IFS

U SR E 304, Rl AMELL. 2%/
3, MIRERME. 98 RCR RORIBEME =77 PN AR S
5 il & A9 £ BRI EL,
2.7 Hitak

KHSPSS 7.0 A St 8dE, RAH®
WEGESH (J7Z7%) , Origin 2022b% il
=JutHE,

3 &R
3.1 WEREE R BRI R

il & £ R WCFL YR 25 iR AN BC 75 L i
ETDAUNbRME: OFCT7 AN e 2 (AR fiE

®1 3MEERHILMEC T AHM

F A1 752 753
A IPM Capryol 90 Capryol 90
RELIHE R RELIHE RN RE LI ERRTH
T A PEG-40 &/t B bk PEG-40 &t B bk PEG-40 &t B b7
PEG-400 PEG-400 PEG-400
OP-10 CTAB
By A e o am
W = Wl
Gl TRENH TR TR B

REEMEFZ
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/DR RETE AR B R E S MG RMEL) 5 @
TEAR & A SR R K R FLTEI A, O R RE A% SE T &
2. /N AR R,

AREFFH 2R A DL R R B R T IRATA R
M HAIESEIPM, Capryol 90, FFHEER 8.
ERRZEIRH =R, RETEEFIERRELME
JFRH. PEG-40=fLE#RiH, OP-10. PEG-400;
BhRMETE AN U OB, Of, W,
HAEEREE RIEARKRTHIEMRIE, &6k
[12] % S 56 ifF 72 & BT — BR AE AN 7]l R P A 78 g ek
4R JHAE: Capryol 90>1PM > ¢4 3R H
=R >R R0, REEMEM: PEG-400>

OP-10>PEG-40 5L BB > R A LM EMIH; BY
RETEMH: B> HEA B> TN,

YT T R A R M DA B 5 AT HE S T R
ARFFE R Z R ETEE AT E RS, DOSEIH
[F 14 2R
3.2 (5I=CiRERYEH

3ME_MRMALNSH DR R WL 2~FK4, 5
EHSEBLGIH=CHE (B1) , HFE=ER
TICE2E E WS,

WMEE1IFEE EZBMERX B, &
BN BMTEEM T Smix (20%~88%).
water (0%~21%). oil (10%~74%) (E1a),

®2 T ERAUIBRIFRA SR EERING

MFLAE  IPM gtk

REREEMEF

e oy EESE T mEsm FESM HEE  RE2AREIN
1:9 1.508 0.100 0.268 0.018 13.269 0.882 15.045 TIE1EH
2:8 3.081 0.162 4.000 0.211 11.916 0.627 18.997 T IE 15 H
3:7 4.426 0.257 2.446 0.142 10.367 0.601 17.239 “EIEHIR K
4:6 5.972 0.333 3.000 0.168 8.927 0.499 17.899 BRI AR
5:5 7.420 0.416 2.940 0.165 7.466 0.419 17.826 “EIEBHIR AR
6.4 10.349 0.581 3.000 0.168 4.460 0.251 17.809 D2
7:3 11.711 0.743 1.000 0.063 3.046 0.194 15.757 NE

R3 FBEHEILER2ARAS RIS E RN

p: > B A B

'?j"‘ﬁj Cap(:)yif)' O mEan :‘f’iz) RESK '“"iﬁi'f)m“ FESN SEE  WEAREMN
1:9 1.017 0.069 4.530 0.308 9.144 0.622 14.691 B 1EH
2:8 2.026 0.148 3.500 0.256 8.120 0.595 13.646 V&5 1B HH
3:7 3.073 0.196 5.500 0.351 7.091 0.453 15.664 FIEIHIRA
4:6 4.161 0.281 4.500 0.304 6.148 0.415 14.809 EIBAAIR K
5:5 5.311 0.416 2.340 0.183 5.112 0.401 12.763 “EIEHH R K
6.4 6.128 0.499 2.130 0.173 4.025 0.328 12.283 HfakiK, 7E
7.3 7.011 0.571 2.000 0.163 3.258 0.266  12.269 HHIK, E
8:2 8.027 0.674 1.760 0.148 2.123 0.178 11.910 HWKIK, 2=
9:1 9.121 0.788 1.325 0.114 1.134 0.098 11.580 HfaKIK, &
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W5 B

x4 TBRHAGKRITEHDELLEE RN

HZLit#E  Capryol 90 afifbk EEREEMES
: PIYO" mEan RESH e FESN SFEE  WELEEIN
(m:m) (oil) (water) (Smix)
1:9 1.052 0.055 9.000 0.469 9.135 0.476  19.187 15 EH
2.8 2.153 0.141 5.000 0.327 8.152 0.533  15.305 =15 1EH
3:7 3.015 0.213 4.000 0.283 7.116 0.504 14.131 EIE B
4.6 4.023 0.293 3.617 0.264 6.086 0.443 13.726 FIEBHIRAR
5:5 5.173 0.411 2.364 0.188 5.059 0.402 12.596 BB
6.4 6.066 0.493 2.130 0.173 4.118 0.334 12.314 PIEBHRIK
7:3 7.108 0.575 2.130 0.172 3.121 0.253 12.359 a2
8:2 8.012 0.660 2.130 0.175 2.000 0.165 12.142 E
9:1 9.102 0.751 2.000 0.165 1.019 0.084 12.121 TE
a b
water — ol water v— oil
0.00
1
025
000 §mix oil =
w0 Smix O o3  odo o075 1oo . Smix
C water e oil
0.00
0.75 .
. 025
» * o o * ME
1.00
oil 0 Smix

0.00 0.25

0.50 0.75

0.0
1.00

Bl FH&ASAELT h=TEE
a. HITPMAN 2 MR i 15 &2 Bl & = —RRIMFLIR A9 =JCMHIE; b, Ml Capryol 90F1 AR MIE M (FRIOP-10) SHLHIE £ IR
WFLI2Mh=7CcHIE; c. MCapryol S0FI L MRS M (FMCTAB) SEHECHIEE “MRMFLE3NMh=IcHE, MERFRMAK, &

LAMFLALTT DAL tbRid.

Smix (10%~62%). water (11%~30%). oil
(7%~79%) (K1b), Smix (8%~53%). water
(17%~47%). oil (6%~75%) (El1c), MILXFEfc
>b>a,

GEER2, R3. RAPRECILARINI, 2586
#RAKME LU, RLAR KN DAR T8 17 B 558 IR R o B
KRMFLIREC Sy, R TERMFL1IIERoil | Smix
(m:m) =2:8, EMEH62.7% Smix.
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21.1%7KF116.2% IPMARL; T _FRMIL2IERE
oil : Smix (m:m) =1:9, HREMEH62.2%
Smix. 30.8%7KkF16.9% Capryol 9041%; T
A3 ERoil : Smix (m:m) =2 :8, HMEME
H153.3% Smix. 32.7%7K#114.1% Capryol 904
o TEMIEFLRIEET, BRARHE MRS AR A 2K B %
PRRENEVEFI AN, P AR 1 B ()6 2R T v 1 A
FHLBEMA AFRZER, I+ HREEEFAHLBE
I 55 LAY A A R A
SRR mEEEA N HLBE & WAL,
HLBEZXleLBI—FszHLBZ .
(X,+X,)

HLB,. HLB, 25l v REEMERL, 2A0HLB
E, X,.» XQHREEERL, 209 &S5, 1
HISH: LB HLB=18.9, T _@MM7AL2
HLB=18.4, £ _EM¥.3 HLB=14, MM kKA
IPMATEMHLBE #N12", Capryol 90Fi#FRHHLB
{5515, FL{tCapryol 90T AT HLBIE B H
MALIHHLBME, KIS ERMTL, a8 HEL
2. FEME. Py ERAE PR R B R IR RO AT 3 — 2
3.3 Hifg

IR A RAR WARS, HERAATIL, L
TR, MRk, H—EkE,

3.4 BBiER

SRR SR AL M R L aR6, ERHATIL,

ST I pHN4.540.2, MALIM2HE FRE

RS FmkfHILFIIR (FYESD, n=3)

HaRS FifZ/nm PDI
L 1247.60%13.29 0.290+0.326
L2 381.85+0.92 0.165720.050
EL3 520.80+16.97 0.2020.009

202345 140 ((E26240)

i, EEMREEEFOERA X, MAITHT
AN T CTAB (—HMHE T RETEMEFD , Kt

FEIE,

&6 FMEILFIRSERpH (FI5ESD, n=3)

HmRES BSE/(us-cm™) pH
el 14.7444.34 0.290+0.326
L2 25.4745.50 0.165%0.050
L3 318.67+6.51 0.2024+0.009

3.5 BEM

3.5.1 B, BEREY

fEIRE (4£2) °C, HXIRET0%+5%FE
& (60£2) °C, MXMIMTET0% 5%, Hi
ZNPDIR AR (R7) , ST MR
o [ L 12,

E2 TTERHIERE (MEEGRHRRAMIL 2. 3)

RT FmEILFIIIRRALRE (FHESD, n=3)

HmES IR fiI{E/nm PDI
Ll EVEEA 1271.25£11.01  0.283£0.057
MFL2 BIEEH S 373.00£8.49  0.089+£0.019
M¥L3 EIEE 548.00£3.39  0.148%0.019

3.5.2 HEREMER

ACEMER A E (25+£2) °C, MHXMIEE
70% 5% %M N RT3 A RIFREE, TECLHAR,
WA ST 25k, FIRE, €3 DAW, WiEA
/NIPDIIR A B (3R8) .



R8 P ILFIFNRIALRE (FHHESD, n=3)

HaEsS M0 FiIf2/nm PDI
WAL EIEIEW 1257.75£20.09  0.25940.094
MEL2  EIEEA 378.70%+6.79  0.070£0.002
WEL3  EIEIER 524.50+5.52  0.126+0.035

3.6 BB iTH

MIHRCERAT B, 93%IN BRI, 77%
IWNERERER, WO RBERE, EERE
AL m SRR, EHEAYR EEHEER
(R9) .

b, ARSI AN E e fI 6 R A
AL, FRXS EET o 3Rl AL B9 RS 1 R B A P o
F, GG BRI B 15 A S 06 il A Y £ IR EL,
KRR/, RREMm, ToRIEE. BEEMALBORA

W5 B

—BITR, N THEBRRLT 5 T IMFEERAE
Tt IR TR, 48 w8 A R SR K,
HAT R N Al

4 iig

Hf, £ oBRIERITRESFE IS E
CABRZRNES, BARSNTIZHTR,

P22 A 1 R M AT ) R /K AR,
MR SR AR IR & ™, HEWIER AR
WEANSERGPE. SEKRIIE Y R 5705 B Rk O BA .8
1, RN, HE— B R G A I
B 2 R TLIE N £ R EIR B AR S
B R OE,  BFS K B A B EL IX B R 25 2 B A
TILA.

R EEAMALRAARIGTN

AEE HEMR TRPEETE
2R SRR FAE T =) x
fFLL 27 23 0 30
FL2 28 22 0 30
L3 27 25 1 29
REEETIER
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(1) hMHEmIEEE: WAEREENE R TIL
R, B, waett, SANEERRETE, £, F
FETHARN TR BRI A R, =, 2T 5 D
FREFIGEERRR, HHD TR NN
BOVEE, WHDFBN, SRR, B8
THIAR A B TR S AR TR AR, R SRR i A2
woraBEU LRE,

(2) RETEMEFANEESER: MALHI&EH
WA E FRREE LN, BHEA DS 2R
MBI RETEMEAE M, Bt ARG Y
TBEH, IFBFRREEEAAGRE K 2T
K, pHEATEHE", IEWTEFIRE, R
MEEL/N, RLF Tz AW R A 2 AR I AR
ST DARZ P 8 - 3R T 776 1 77 &2 BC 6 B T R AR S
RV K ), — PR LA R E M.

(3) RMETEMEFS BhRMEIEVERFIKmE: 4
FLBAZR A, REEEN EEAEREES, B
R TEME I H 2 S K aUE RS EHLB
ERAFE FRETE M, MEFREEA R E BN, 16
AR T KA, B, EERRE R mE
B2, WINFELRIR R IERE T, BRI FT R
FLIX I B KR, REVE MR S B R EE A Km
EAR, AT 7 REEEFIRHLBE, Y=
TR MARAR G ZES, TEMFLIERA B3
OP-10, #—H4/N T HAKRZE (E1b) ¥ R
JNBHE T RMEE MR (CTAB) 7, ikl THHE
AR (Bl o

(4) RERBEERSHAAELLG: TR
RIS VEN S A LB, A T2 TR R
AHLBME, =RMEEERHLBES HAHT RN
HLBEMIEN, EZBRMA. 3. 285 RMENET
X— i, HilFHHIPME#yCapryol 90K, B
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Preparation and Evaluation of Azelaic Acid Microemulsion Based on
Pseudo Ternary Phase Diagram

GUO Tiantian, XIE Xiaodong, ZHANG Luyan, SHI Liang
Shanxi Zhendong Pharmaceutical Co., Ltd, Shanxi Changzhi, 047100, China

Abstract: Objective: To prepare stable azelaic acid( AzA) anti-acne microemulsion(ME). Methods: Through the distribution of

different surfactants, with the aid of pseudo ternary phase diagram screening of azelaic acid microemulsion area, and three azelaic

acid microemulsion systems were selected for particle size, physical and chemical properties, stability and trial evaluation. Results:

The particle sizes of three azelaic acid microemulsions were screened out to be 1247.6+13.29 nm, 381.85+0.92 nm and 520.8+16.97

nm. The preparation process of a new formulation of AzA microemulsions is feasible and its quality could be stable. There were

no significant differences in appearance, particle size and PDI. And results suggested that the optimal ME exhibited a prominent

therapeutic effect, without any irritant response. Conclusion: In this study, the microemulsion region of AzA was screened out, and

6% azelaic acid microemulsion was successfully prepared. As a topical carrier for AzA, the development and optimization of a

microemulsion (ME) Nano carrier system could improve its therapeutic efficacy..

Keywords: azelaic acid; microemulsion; pseudo-ternary phase diagram; stability
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Microbial-based Cleaning Solution for Hard Surface Cleaning

GUO Jingyan, WU Ju, HUANG Wenqi, GAO Nan
Novozymes (China) Investment Co. Ltd., Beijing 100085, China

Abstract: Microorganisms and humans have an inseparable relationship, and humans began to use microorganisms hundred of years
ago. With the development of science and technology, human beings are constantly expanding the application of microorganisms.
This article introduces the pioneering application of beneficial microorganisms in the field of household hard surface cleaning, and
briefly describes the principles, advantages and applications of microbial cleaning technology.

Keywords: microorganisms; microbial cleaning; hard surface cleaning
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