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1 MEERTIMERBIGE R

H T = a R Fe =, M &mInT)
FEAER KRB B YIRS —HES Xt 2
GUAR S T FE B SR 0 T AR R AR I P R
(cashew nut shell, CNS) FHCILAEATHEAE,
AT ER . MR BETRIZ S,
R 5590 B A7 A2 W 9 TR 2T A £ 1 T 1 O A
(15% ~30%), FOMBERFEH (CNSL) , &P~ H
30 H AR s L 7. X E—FhE I EER
n R N AT AR R IR, B SRR R
By RAET, FEHNE T ROEN R, R,
SO FI2-FFE R LR, HTESE R
B, I RSN ] PR AR S N E AR

Peungjitton VR FHCNSL F A& SR 5 & B 1
B B R BN R TSR] (eDS) , S FEHMA
B EREE A R AR RIS (DDBS) 7
P . RN HAERK AR, BIHCDSXH5ER
HYifit 52 HE 7 S DDBSHE(T ;ISR 7 45 SR A &2
7, DDBSHY KGR AITK S 428 mN/mifiCDS A
32.25mN/m, WERRITRATKIIRE )6 8RR
CMC{E 53 71770.435mol/LF10.372mol/L, ZRIAK.
TS I IME LS RN 2R R, CDSIZES 17k %l
DDBS194%. A, CDSSDDBSIMEGH AHH

OH OH OH OH
R R HO R HO R

Anacardic Cardanol Cardol 2-methylcardol

E1 CNSLHFEEMSHEETEE

TECHNOLOGY
ROUNDTABLE

| (CAI

2L, ArERDDBSH RN EEAI A=k, mHA
FRCDS AN B4 F*DDBSHE e AR, PRI,
TR = CDS YA BAG EEDDBS EE I
GNEBFTR, JulisZ S SRS 75 MR A
CNSLA Sy 47 Z MBI, &l -~EEH13-T
HEAEEEA T EEMH . 1SR4k nT
FAVER Z MR A2 2 vp i T eIk, IR FT st i
SHBA SRR 5 s 5P 2 Sm il =1y
(E) -3- (8-FMEH) At Sl S b= 4:3-T- 5
Kby, HTHZSEEWERFERRE, $0002
4-LEAAB B EER M. X2RN4-TEIE R E
H—E IR MR RN, AE— LERUINE R A
EIEHFRREAE. K (B -3- (8-Tih) K
BRECE N R4 (B) -2-F8kE-6- (8-THkh) K

%1 CDSFIDDBSHIfE/KIEE TS

ca** DDBS/mL CDS/mL

/mg 06 12 2550 06 12 25 50
300 4 4 4 5 4 4 4 5
450 4 4 4 5 4 4 4 5
650 4 4 4 4 4 4 4 4

* HUEEPREREISO 10630E : JRIARINIFLE4T; 1557

44

42

40

38

36

34

32

LMK T / (mN/m)

30

28

26
2 -1.5 -1 -0.5 0

log C

EEEPRFRIEISO 3041E: ¢ DDBS, MCDS

&2 CDSFIDDBSHIFmEKDELE

B A & Dl (T S AHRIEES)

29
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(A | srE=

%2 CDSE5DDBSHIEITHESL

e DDBS CDS
S SEEET SEiRRE EERET %RERE

1 34.095 76.400 34.000 72.775
2 34.225 74.480 33.540 72.850
3 34.260) 77.060 33.600 71.740
4 34.280 76.190 33.675 72.260
5 33.960 74.070 33.835 72.690
6 34.390 78.375 34.280 75.120
7 34.165 76.975 34.295 74.820
8 34.580 75.995 34.240 73.775
9 34.015 77.850 34.380 74.835
10 34.320 75.295 34.225 74.405

SEVE 34.229 76.269 34.007 73.527

* AR TAARIEICS 578-25400U7E
&/W
OH H\k

Grabbs 1*

Generation catalyst @\/\W

—_— N 4
CH, 3-(non-8-enyl)phenol 1-octene

1.oleum
2.56 M NaOH

./

SO;Na
HO \©/\/\/\/\/

3-nonylphenol

E3 CNSLHNES#BRNFYREREEER S

sodium 2-hydroxy-6-(non-8-en-yl)benzenesulfonate

felR ey, ml LURVESE A IR S MR, BAR
R ERE

2 MERFMEKEEEESRIEEAREH
BT (Alkyl Polyglycoside, APG) 2 H Bl
AT TR DRI A AR AN APV = b 2
JEE PR mE R . BB FischerlHH Lok
Koenigs-Knorr &2 W &%, HI AR (K ST REYIIY AR

2019F % 75

PP BE 2R b Dl A
(T 52 HRHEEE)

JUE, 3 S E A AR B Sk &Y
JUHEE M KTER K AR I s A s ™ . 5 H:
R s AR, VR EIVAPGX I B
i, AEPEERF R R B R R IR e . A0
e, RS AN R 4, (HAPGHIE IR~
R T2 R P AT . APG/E K
T ORERRENE M, A 5SSO BRI M
A, R R EARE BRI R IFRIRm s,
FARE AT DA A K Jor 21 248 2 4= P Joa 19 EL R 3 A0 3K
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A0 e B (B RV RS, A PR S A
SEEMRRORREY, W4 R T ERIE & e R
&~ EA, HFHZ TZAS A AR [ JE
Py, Wi, HAEE BRI . AT MK
PTG BRAY 2 K ZRAG Y EYEIR (PR FR T & & A
222.2 mg/g) , SR MPAEARRESE (BTHAH
NEEFE S EIN146.6 mg/g)(FAERWMEEL, HETRI(H
AREBEN RGBS, G TGRSR EEL Rk
REE - AN, KA BN Bk A E T T L
AR REGE (Degree of Polymerization,
DP) N1.9, EHEAKREFERL.7THE S, HTHSDP
19> 76 S BRI L B AR T LGRS 3K o
HEA(E (HLB) |, RIETE 1S 2R b ERERARE
HEBE R . MER3ATH, SRRl
HASH DAL R s R S E L, Mok Eigh
B Bk S A5 B A R AR Er P IR R T 5K
HIREST 5205, HemceBE A, FRIAHELETI EHY
Al .

3 MERHAH &I & R AR i 5t i 0 A B B B
22 OS8R FH IR P R 015 PR 3k I 4
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‘Wheat bran

Trotomee | (CA

¥ xylanase H—O 0,
=Y —>  xylans ~rom HO OR
: g 1 R=CH;, OH /4

or CgH, 07
n=1 to

B4 MEFHEFREEENFEERRAEEREZEE

+R3 FEMEEREEMEFBICMCH y oo LL 2R

FREE MR cme / (mg/L) Y ame/ (MN/mM)
F¥hka/B-D-KHFH (DP=1) 953 27
AL B —D—EERAMEF (DP>2) 4230 27
Ak o —D-Hj A 3500 26
bk o/ B DR AN 7632 26
AL B —D- MR A 10600 26
SERE B —D—A 10628 26

B i BRI A R BB AE P LATE M R G R s
N, S TR EGERIY (SLS) FIH BRI ER N
(SLES) —RH TR AE 4, HigHEE
HIPE FH A2 W AE YR 1T, B LR CaCO AR IE ik
ZUhREs . CEREYHRS RE P T A
Fl BN S PRHAT 52 18, Chiplunkar
SR PR RS R R R = WA B 5y,
M-SR ER G S 2 BRI (Palm
fatty acid distillate based alkyd resin, PFAD-AR) &
PIERIERS M, IS5 EAM AR T E R (BT
W4 JEtstHIERE. MESHIMERERILAG H: 2K
HRPERFIEVRE90.5%M1], ST PFAD-ARIR AR
FIBERE TS TRIRE S S, A AR SRR R
WIS INTGRR, e R S iR,
LDAFILDS R FH LU i AReé ) (CLD) BEARAY
R AOEIRIE . ReTTFE T AR
SR (0.1wt%, 0.25wWt%AF110.5wt%) X245 1[5
Wi, FJUIPFAD-ARSEHE, WAl ZysEags
iff, EARLDAFILDS @/RH N CLD R S 25687 -

ARSI G,  PFAD-ARREEYIZRANE AL
s VRSN 2577, EEEA R EFHETE
PERERIIEIIERE, Rl & PN e R AT o
PRI, R AR R & BPFAD-ARFY A H
PRGN FHEEREMIEEL. g A= lsein T
TR FRISEAAE, R i
PITTREMAR ER : IS EHIKE, B RBEAIRAR
. RN RO il A A SRR AT &
MR BRI IR R I UE, Ra
SIS T .

4 MK TR ¥R Bk S H A E O
RS, BT s i 1 o e
15 Y5 T R I M K RS EH . 577 HE
AV sERESD I BEIEEL, M FRAEANEr A2 F R
HRESEEN S RNE, ELE(RIE T B S EHE L
INRER A T ECHIVE S, AR EE BB ZE A
(LR K I T RUBAEE R, i ELOEHE T 7K 1R
FHRIRAIEFHMERREZ R, pER s

s e Tl A (TUSARIEEE) | 31
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AIAE =R . T P R B A I 14 5 I AT £
(Oncorhynchus mykiss) , =4 AZ)4.5 /7RSS
TR, R RFFE AN, e
ORI, TalitaS5E! M BEPIEH E A R R

PP BE 2R b Dl A
(T 52 HRHEEE)

HEER L BE pHYE N Y 2SR e s 1 H
BAmEE, T, ArAeE A TR R

%6 &PFAD-ARMIRMIEEFIXTTHIIETAH

. N o Ei5h1%
B, EIELAER R (30 ~55C) HipH4 ~ 12EL Ui 01wt%  025wi%  0.5wi%
B RIFiREHErIRa e, HEASEREE T St LDO 57.89 63.86 69.76
A, AN e RS MY EERE LD1 68.71 7541 82.68
i, B, SRS R TR e Tl D2 027 78:80 83.79
HERERL Za S WA o o
LD4 73.74 81.42 87.79
DT EF=Yy e A R RS E TR E M, &fE LD5 75.97 83.12 88.82
pH7 ~ ORI R FHIfa i, HApH7.5 FHEAF100% LD6 66.20 72.38 79.47
(RN, EIEpHEIA 0 A ik HS0%. ¢ 0.9 UL 88
F4 S PFAD-ARBRARSEEFIEL 77 H 5K,
Bi 77 4R R /wt % LDO LD1 LD2 LD3 LD4 LD5 LD6
+ Zhe R 8 7 6 5 4 3 0
T AR ER B 5.5696 5.5696 5.5696 5.5696 5.5696 5.5696 0
PEAD-AR 0 1 2 3 4 5 5
LR 5.6 56 5.6 56 5.6 56 5.6
JRZ% 3 3 3 3 3 3 3
EDTA 0.5 05 0.5 0.5 0.5 0.5 05
RBIGTEE 1 1 1 1 1 1 1
NaOH 0.0599 0.1198 0.2396 0.3594 0.4999 0.0599 0.0599
Na,CO, 0.0599 0.1198 0.2396 0.3594 0.4999 0.0599 0.0599
K %100 %100 %100 %100 100 %100 %100
=5 A PFAD-ARBZEEEFIKARXRE RN, LiEkEFERERE
1EEE LDO LD1 LD2 LD3 LD4 LD5 LD6 CLD
FABK )/ (mN/m) 335409 221403 21.8+05 213408 20607 202402 283+05 21.6+04
T/ 98+ 0.4 11+£07 10204  95+05 9402 8+04  18%0.5  9%02
KM /em
0 min 27 125 12 115 11 105 8.5 195
5 min 26 125 12 11 11 10 8 195
10 min 26 12 115 10.5 10.5 95 75 19.25
15 min 255 115 11 105 105 95 7 185
20 min 115 11 105 10 95 7 185
32 | 2019578
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5 NIUEFM_RIECREHIARA

A A A FEAE SRR SR PO T AR ZH AR = S 2
IRERINAEY), BEERE B IVES 27, MM
IKAGLARAY ;s iR N B BR ARV SR i N
HOUTEMEEE) b, L, 4AM G 20— Rk
BN SRR RITER, (AR ERESHRTTR A . K
VR A PEAERERE SR SR (CFA) EEHTG
ETEYIR o195 (Si0,) FIELHKA1(2Si0,-3A1,0,)7H
B, ERHE R Y EIE AR, Bk
PRSI T R AR, AR R A =2 540 K
MR UARBEM A T EaEE ", )
JEE IR (SCFA) 24U L TR A 2 AR il
Y, FOERASSN N AR IS RE . meiE
TR L2 & S A CFARE U & 5 SiUSCFA, {HED
HAETAEF A IISTALLL .

aNEISHTR, ZhouSE M4 SCFAfENSi0, 3A1,0,
IR, ESREN IR IR, AREERINEE T
KGR, 6T SEHNa AR A . 7EBA Bl
W, Si- AL HI BB T R R I BE A R, T
35 5 S T A R IR A, T
7 SCFA& BUNaA A1 1Y i AR 2 4 2.0mol/LIY
NaOH, {#Si0,/ALO,E/KE 1.8, Ml M4
BEIR ECARIAEE 5l 7] USRS AR B A 2R . W17
FR, TERAESEIE TG I NaABE A IS 5722 #it
ZYE309mg(CaCO,)/g, & T HHEER TAARIEQB/
T1768-2003 (4AWEABEEEAD HHEDREFRIE (=

TECHNOLOGY
ROUNDTABLE

| (CAI

295mg(CaCO,)/g) , HHEH A TIriESE95%.
IXZRIH: SCFAMIEFINaABE AL A & FTEVEZR A
HUbRifE, BATER R S @ B s .
[EIHT, 1g SCFARTLAF=/E1.54g NaAlfify, [Kit, @f
PN SCFA 9 A A2 5 T — PRI B LAl % 57 Bt
JETC =R AR P Bt B AU AYE B, S ERIL T 4%
. TSR HE A = HIHHE -
e EC M)

b 1 INaALO By 5
TR HEE NaOHATRIR G
TR
E
ST 1 60°CZ{L12h
EilREd
=45 l
95°C%% 8h
iled
PR

E5 MSCFA&mNaABamREREE

6 &R

AN R SR W T BN Tl i 4
HEF B —Hea A GERR, JTHER
REE— AL TR AP LRI RS . R TARME
B, JCEE VIO TR A 2 A
SEAEA ) R B B R T A SR T ARG
TEA PR A R S B B E A BRI
IR ANYE iRV S AT e i L N & SV ViR SillE NS
0%, ONVBEFEMRAA . AL, M HEMERED

R7 SCFAEMINaAHAMISE FMEE

Sample m m, m, W Ve E E
1 0.5002 49.7154 49.3070 18.35 12.5 306 309
2 0.5001 53.5108 53.1046 18.78 12.3 312

E: EPmENaA AR R WEHEmLA I FS RIS (wi%) ;

(mL) ; EENaAWBANINIESE &2 (mg(CaCOy)/g) »

Ve EmIHFEHED TASRIER E AR AR

B A & Dl (T S AHRIEES)
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Application of Biomass Processing By—products in Detergent

Manufacture as Raw Materials

Zhou Yue, Zhang Xinyu, Fan Ye, Fang Yun
(Key Laboratory of Synthetic and Biological Colloids, Ministry of Education;

School of Chemical and Material Engineering, Jiangnan University, Wuxi 214122, Jiangsu, China)

Abstract: Currently, environmental and population issues, as well as the growing demand for energy, chemicals and materials in the society

are driving the development of research on the synthesis of environmentally friendly technologies based on renewable biomass raw materials,

especially the use of industrial and agricultural by—products for the production of high value products. Detergents are the most widely used

fine chemicals, and the greenization and sustainability of their synthetic materials have received much attention. This paper summarizes the

application of biomass by—products in detergent raw materials.

Keywords: detergent; surfactant; biomass processing; by—product; circular economy
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JLFpRmEETES:

EAT XIRE KT

IR EERS

KEH MO 4T

TECHNOLOGY
ROUNDTABLE

| (A

( FEIHAHEHRREARAT , WA KR, 030001 )

B BT UMERIE 1 AR AR ) S = R A i D B I b RIS DR
R, GREI: IN-1, UST-102, C . APGNAIRIFIA RAFIOFLLARE ST, AR HEBasRII 5.
WFFE T JURRSTE IR AR, ABILAS . Cop APGIIR R, SN LN- 1R, &—Fh
VEREDE RLAOPIE LA AL S P . DIE 1) LIRS PR S R e S sk 1, &BUST-102, LN-1,
LN-2. C,p APGHBENIRIASK R, RS 5K S RE I —RE AN

REA: TEMER E ks Bmsk
hES$S: TQ423

=

G

Inf

TAPAEF=ryiR s EREE S A7 ERE . HUAH
foRld Ry, HER IR AN 25X 5 8RR
IR BRI, Hitt, L IHER. £
TAbiEPed A, AR5, iERELR. 5k
FIRREAE, Al APENEDE. (sl s
Po. ERHEIETEE . HrbEE iR I TE
B, B TAE R EE LRI ", ok

NikkRIREE: A XEHRS: 1672—2701 (2019) 07—35—05

RV RS A S IRREE . AU, E
My STEEEER, RS Ya MR PR TS RV .
HHEIRTEL A BRI e . T
BEETEs .

B VeI B RE, K ESE WA Al 55 4 L
PCRAIH A o LA e 771 T 6 28 1 0 1 791
HI LA AR R oo BrE 7K A, TSP s ER,  (Hik
S5 A BRI, EEFE AR RS, H AR

S Y Tl s (TS ASERIEERE) | 35



(A | srE=

IKESE R — RIS A AL . T SR TS 1
S0 2 T 9 A 90X 8 [ 5 T S S 4« S SH S Y
BiE . o aCEEHE RS, B HE R P
kG E, BiEERRA S, HAE
F T WA -
RS, BT OER, REiE T
FEE S A SR, Mg s, o
EERTHE = SE TR, 15 EHR 2

TET AL S . EIEWIT 2 2o pUS R RO,
IS ES, INEIREGS 37, F, 78 SRIEHEYE

FORHIETER T, MR RE T AE TR T
TR .

AT WS TG, AR/ B o B
RIATABH G, 6158 7 LR B E 7 AR
3 T 1 7R LR 7R 58 i 3 14 70 AICZR S
HUTB PR, X B SR M IR R T T

UISSE

1 X5
1.1 X FI SR

LN-1. LN-2, #%&EH20%, UST-102, &=
50%, Hl:; EFELEARMRIN (LAS, HfER
RRIFISD , S8 AKTI6%, Hfl; CcY-2, &
EH75%, Hil; SNS-80, &H70%, [R5 H
BE Z S8 Y (FMEE-24-09) , JEIHEESREZ
SR T = SR S 20 T
(1307, 1309) , HEHWKREER R %1
FEE A 205 (1007, 1009) , Wi LELEMd TG
BRANE]s BT (Cos0APG. Cpp,APG) , &
50%, A I LA A H .

MR, SR E MR H IR R, =
N0.8136g/cm’s A1 HEk M 2l SEEE FH7K N 2

ik C(AEO,. AEO,) ,

36 | 20196578

PP BE 2R b Dl A
(Tl SAHGIEEF)

BEK.

RIS, SR EERRE AR TX-
S500CHAITE I, MIEEMHE: 107~ 1mN/m: ES-
120JF 795 i R, VR AR AR, B
JZ: 0.1mg.

1.2 EWAHE
1.21 #RHERELR

(1) ke

FRELS0g AN R 5T 100mLEEARF,  JIIAN20mL
AR, BPEES), (EARREEHEREH .

(2) Beidisess

BN 10mL M i AR ARG ME AR, S |
MAESYRIHA, SRS, I SSA R S
IR R E TR e, WG R
J£2009%/min, [EIRFFFEETEAT: WS R R
HUAZ I B A D =
1.2.2 iR HERERIINE

FH 25 B K EC YV B 1 g/ LI 2R TS 1
FIVATR,  ES0mL 25 /I P ) 5 00 288 T i 14 771
HIFEEIN250mLESESF A, ETREIZEHRET S0
W RS IAIZI18 ~208) , SRR BE I A
s E. 25.0£1.0°C IE, B MEREENNK3
X, BUEHCEE.

1.2.3 FEKAHINE

NS ME /KIS T/ TR AL T K ) B S5
WIE, KRG .

MTEZEIE: Bef%iHEE: 3000r/min, IEE: 30+
0.1°C, KIENHMEFNKE: 1g/L,

2 ZR5itR
21 AEIFREEEFRIBREHTHFRRR
Y GRNE R RS MEFDS S HTE R
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BRI EAAE R ~R S R R

HHTURHSEL . SR I AR TS T E Y T 2 i HME2r VA H: EHERERFAEOIRY 7LV AE
JEEH10g/L.  SEEGES BN 1 PR . JIMETAEOT7; ZiEREmk100709 L BE JJ 58 T

o PAEH: LN-1. UST-102. C,,,, APGX} 1009, 1307HYFLILAESI T 1309 67 kA
IREGHIIZLCRE D B, PR P LN-2)C 13077L(KAE D i . X P RBS5 1307 HL B{EEIK
Z5 1307HIAEOOX ARG tB B —ERFLILEE XK.

. EREREATAMMNS, HaHEREAT 2.2 @K
Sy, YRR R A . B3 2 aR T T Ve 1P 51 B VR R R B )

AT SN S RIEMEA SRR 2. WEFRALIEH: LN-1FER ST H
R, AT OMAEMGEREE . AEEOMIARE v REENEMER, Hsmin R E R FEE30mLE .
FRMENEMEA AT S, BMEREEERKRE 2 FERMREM M. 1009, 1307. FMEE-24-09
TG RSS9 10g/L.  SEG 45 a2 W, JEEALN-1192~31%; LN-2. UST-102.

1 2 3 4 5 6 7 8 9 100 11 12

1" LN-1, 2°: LN-2, 3%: UST102, 4°: Cy,,APG, 1*: 1007, 2%: 1009, 3°: AEO7,
5% CLuAPG, 6% 1307, 7: CY-2, 8&': LAS, 4. AE09, 5% 1307, 6": 1309
9": SNS-80, 10°: FMEE-24-09, 11*: AE09, 12*: 1009
B2 FRIEFBEFEEEEFIXSINRER
B1 AEFREEEFSIREBREERR EERR

I BES A & Dl (T SAHRIEES)
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C,, APG. SNS-80FIAEOQ, /MUK 5 HLN-1[3~4
% CY-2IKESFEHIFEFRAEERHET, H
HAt PR R As, D8I LASHICs,,APGItlE =

e, HIHEEHEE .

280 -}
260 -]
240 -]
2204
200 4
180 4
160
140 R
120 £\
100 4
80
60
40 -]
20

TETRIARFR / mL

[51E] / min
1" LN-1, 2": LN-2, 3": UST-102, 4": CuAPG,
5" CLuAPG, 6": 1307, 7: CY-2, §": LAS,
9": SNS-80, 10°: FMEE-24-09, 11": AE09, 12": 1009

B3 AEFREEERINIRERIETER
2.3 FEKS

N TSR ENE R AL RS 5 R T
MR ZE, WE T JURREE B~ 36 HE A = Fhr
R RTINS M S A A Y AL 5k o« 25 R4
SRV

Pl 4 JURR AR B 2 i v 1 70 55 e ml Y 57
K. HERTPAGEH: 1007, 1009, AEO,.

1r

IFT/ (mN/m)
o

—— 0810APG
—o— 1214APG
0.01 1 \ 1 \ 1 \ 1 ) 1

1 2 3 4 5
HSfF] / min

B4 JLAIFEFREEETSERENREKS

2019F 575

PP BE 2R A b Dl A
(T 52 HRHEEE)

0.1

IFT / (mN/m)
o
=4
T

1E-3 1 1 1 1 1

H5fIE] / min
B5 =MrBERmEERSEHENREKRD

AEO,. 130711309555 [ E 5K 7 To & 2 5
TE10' 882, . Cp APG S0 A S HIK 7 i 1%
N107 8= . HC, APGHIFLILAES I a5 T Al
JUR R R ENE MR, . SR ER NS
FURE BA—ERIE M.

N T EIE EAREE, WIE T =RE SR S
RGOSR ST . G55 EM: =Fr=R S
JHRIAE K 7 K107 4089 . HArUST-10254 A
KiK. LN-15LN-2RmK i, HLN-15
UST-102(YFL L AEJTHA @5 TLN-2, i BH RS vk
HEFRESARTEARSE, EX L AIR iR 2 —
ENESIER .

(1) LN-1. UST-102. C,,,, APGX /R FHA
RIFIIFLEETT, A ROE R B B R H AR
I

(2) LN-1. LN-2. UST-102-5 3 frl 5 sk
TIaE10° 8=, C oy APGS LA AU 5K Ty ) ik
107502, R 5L (L RE A — i 1
K
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(3) LN-BERME. XSIEHAL IR 5. S
THEA ST AIAR10° s, E—FERR It R
(e FLAARGHIEVER, o T DAk de . g

SFE
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Teoowmme | (A

A Comparative Study on the Oil Cleaning Performance of

Several Surfactants

Huo Yueqing, Liu Xiaochen, Zhang Heping, Zhang Yulin, Ji Chuangxin, Niu Jinping
(China Research Institute of Daily Chemical Industry, Taiyuan 030001, China)

Abstract: The oil cleaning performance between several general anionic, nonionic surfactants and three kinds of new surfactants were
compared. The results showed that LN—1, UST-102., C,,;,APG could efficiently emulsify and remove the Gudong crude oil from the
glass surface. The foaming ability of several surfactants were studied. It was found that LAS and C,,APG had the highest foam volume, and
LN—1 has the lowest foam volume. The interfacial tension between several surfactants and kerosene was measured. The results showed that the
interfacial tension between UST—102, LN—1, LN-2, C,,,,APG and kerosene were relatively low, and there was a correlation between low

interfacial tension and emulsifying ability.
Keywords: surfactants; cleaning; foam; interfacial tension
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(CA | srE= (TAb SARRIEHEE)

(TR i o oy e ol 1
—liEF R ERTINEH O R IERETEN

KERIE (%)
(IR FEESR ISR , i1h Kt , 214122)

W B ACUBDRERRRRAS 2L (SLES) Ml o MR SN (AOS ) PARHIH B2 iG I AT 4 sty —
TCRBRAIC T A BER, it 5INPT (IR A N ISR (CAB) |, ARES R A A [Fh — R
Bele (DEA) | JEWiRERAMERE(C,, - Cs - 7TEO, C,, - 7TEOF C, - C,, - 7EO) . HHFEAIIE (AO) )
SPHPE TR Motk . WS T o NEPFIEC T (SLES/AOS, SLES/AOS/CAB/AO. SLES/AOS/DEA/AO,
SLES/AQS/C,,—C,s—7EO/AQ, SLES/AOS/C,,7JEQ/AO FISLES/AOS/C, - C,, - 7EO/AO ) HIKMHK T, IEH
A (CMC) | THPEREST. RIarE . ARt AnRlEe, ARG BRI (17.0, 23.0/1142.0°C) o
SERURIL: DN TR TRy, & R SR A 5 N R AR emc FISRTHIGE /), A pesid
JIWIE VAR SR IVERE, TN AR RN S /N AR T AR TS, FidJs6 (SLES/AOS/C, -
C,, ~ 7EO/AO) JEIL 1 /M eme FIFIIEK J1MH, DAMORAERITE DR ;s i RIEsE (17°C) M IERTE
Ui (420C) , BHEF—AEE RIS AR DEAIBS /7 ( SLES/AOS/ethoxylated alcohols/AO ) ¥ AW
IS5, B SEAFRIRY PR AE o

KRR RITERIEA; RAREDA; DRkl At RIS AEMRRRIE

i

Al Pend FE B A R B S AR . B, A

RESSIERE DR S TR A IES, AR A9EPe 50 OKEREEY » SRR E S &

7. REEE . ELRE. R, AL 2 2 MWENE, EEBTE AR S
El

B . F PN G el i H AYIE DA AR ], FES AT AW o

il

40 | 2019FE7H
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R HVE MRS — P K SLERB K B AL
HIR RS> T ARIEEACGLERRE, LR
SHNHEET BHET . SEF AN s RS
FIPIRZE . BT FRImsErE, RENEEFEAE
HE AR EUE B A A &, s
ST, SR REERGH . HI, SiEEH
REVEEFIWR SRR E—ImPUESS, WA AE
PEORE A AR B T RIS Xhiks
IS RE ST SRIG 5 . X — IR FUEFRZ I 55 Rk
& (eme) o HIKRE/NTFemcely, FLETEEFFZELL
BRI EE TR F: KT eme, BMIHM=5%
I ERE R Snm YR EE K . AT HEBEAHR
BRI R, e R NG M R T e
R eme MIFR K It B8 TN EE T .

R, AR 8 56 m s M B & & A DUR
W F LEER S REFT (10%)  HiE
(15% ~18%) FIELER (20%) o EPAIRIRE ]
FERHMREA T miER B AR, B
P EHIE SRS N TS — HIRIEEE VI KSR
R REE T EIRERNEE . Hil, &
PEBC T AR A T ST DA B NS A
JEC BT E R SRR EEEAINE SR,
A FE— P — YR SR . SRS R 2
P E SR E 2 EERE IR R . AR
HP i e FH B3R T P A e I R S s Bt R A
(R(OCH,CH,),~0S0;-Na) . ErLifERNEE (R—

=

0S0,-Na) . [EEA#EREE (R-Ar-SO5-Na)  o-
RSy (R—CH,—~CH=CH-CH,-0S0,-Na) .
ekt T RS (R-(CH,),NO) « FRHHER
ZJEEE(R(OCH,CH,),0H) Kk — 2l (CH,
(CH,),C(=0)N(CH,CH,0H),)) FILEELRTRA (R~
N—(CH,;),CH,~CO0-) . Hrr, &7 LmiEEH]

TECHNOLOGY
ROUNDTABLE

| (CAI

5%, HEARFIEEE IR s
Ag. RUEWI, XL E LG EE L 5
EAAE— Bl R, T SBHEFIOREANE . A
MR 7K RIS . RS- NS A A
W2, g, ERHTREEREATEE, R
THAEREFNbERN. Fit, ¥HETS5IEETFE
B, ATLAERC A EEGARAIE . e, et 2
PR SR B GE . i, BRI
RINEMEFIEP A N S s RIS R
F&sE, AR EE DA RLL . BEIRH &1
FRNEMERIARIEE . AR E . fEEVER
FE SR S BB I IR IX L EE A
MR ERIERG M AT A S B R S RIS BA Y
R, JHEmERm AL UK.

FEVEHIEE R E RN H TR EH . T
by EEEAEIRK (40~50C) thRSREGEH. (22
fE—LEENUTN, AEATREEL K (20CHES) o 1R
FEE e PR IE R EIAE, BEWERI A
IR JAE0.04% ~ 0.4% . X TRERS . SHVERTGEE
SR REE VRS R, R R E IR A
0.2% ~ 0.7%1JEVEANE 110 ~20min, LAEIGHE
LR . BEMEARE, REREFAE, Himt
SIS IR AR . TSR RS el = 11
T A BEA AR BB AN R Y5 95, S B W 2%
BB LR A TR BN IAT A5 .

BB 2B I EE A ENR, HiEZ
R EVIREARTE . R B 2 R N R A
HHFA SN ETRZE. BT ZSWNREITMN S
2N, BRI RRESE SRS N EWTEY . H
B, OF —BEEMT R R MFRE R B2 Y
PR o MR A 25 B v 85 55 T8 Y o e B RE D
I AETRRE. W — TR BRI S T

s e T A (TUSASRIEEE) | 41



(A | BrE=

PATE e A £ 7 B0 SR Bl T U TE wERE T« S
EIRAIS R A ARG S IR, EHAR . AR
NI =% k315 NN SN T2 1S NI S 3155 N 1 R I
WIEA-05 AR &N LA, (I8
HF15 YR S 20%8 05, 60%H A LA YIFI20%E
JFi: MRS HE60%MENT, 30%i KM &Y
10%HEH T BT kA2 dh, Fiae isal e
il BaumgartneriZ 2 H i AT 1A T,

TR — PR SR o3 BT TR 2 R 95 A
o KRR GETFIRTETRE D T AR
F, HEHEAEEEN. FAEHREEE IR
%, WUEREEE . Bl JLPRrE R A
=S I E O R E R i E .. TENE
HRMERERT LB Ross—MilesiEik T, Walllimid s
(B} =AFRE EiRate

PRI R T S AN A TE R[]
o RIS PRI R LG 75 Y AR P e e B i A R
PIRIHTPRACH 5. KRS MEFI P, A A
HRIEENIIUEE 8, IR AR, K
KIENETER > el . 7K. B 0PIl
VIR N N2 58P . AEVRe RS £ B
AV S N 28 RS R E =
7PET

F LI E A R IR B T AR .
TR S P RPN S TS PR 77 B R % 51U 4 B2
IR BTN A — o BRI B2 R
FE S HIS I TR EHBUEHR R . 181 S5
1928 NS T A HY TR H AL X TR AR e v
Fl, FREEBN/NT2005 XTHFHR. RBESEAN
MNPER, TORERBN/NT165.

N Ui 19 i Y 2R T P B R S 7T
ASCEN LK ST+ ome. IBIHERNL. EW

42 | 20195578

PP I BE R b Dk A
(T 52 HRHEEE)

Bl RIOEOT S FRAGEMR T — TR 7
HENEMER (CAB) HIFAEE FRINETEFI[DEA, AO
FING I s 45 Z 518k (C,—C 5= TEO, C,,—7EOFICy—
C,—7EO)] X —JTbH & Bl J RIS .

1 SERHH

WP A 75 HR B I TR 88 SR T ALl
Feht, R TEMGHALE, SeaBill TR mRED
B BHEF-RENEER: Cp-C iR A Ll
fik. FEQERENER (SLES, iEMEWEET0%, AF]
DR EANT], B S Cosmacol AES-70-2-24) .
C,—C a-fRIEHEER SN (AOS, JEMEWI&EI0%,
vk BN S, B Hostapur OSB) o MEH
TRENEVEA . O e N B R SR (CAB, 15
EYIE E30%, Huntsman, USA, 445 Empigen
BS/FA) . AREFRENE MR AhH Z 2B
(DEA, &MY & E85%, Huntsman, USA, i
HIEEEMNIE (A0, 5
MY 530%, Huntsman, USA, B iS5 Empilan
OB) . C,-C FHE LM (C\,—C(s—TEO, JEME
BE100%, AR ], FAhS Slovasol
257) + ClOE/RKIHRHR A LM (C\—7EO, iF
PEVIE E100%, fEE RS, B fi=Lutensol

XP 70) . Co—C, FEERE /Mt (C—C,—7EO, JEIE

iS5 Empilan 2502) .

ErE100%, FEEEHELAE], B S Lutensol ON
70) . SfE (NH,CD | EFREET (K,HPO,) .
il (MgSO,) . SAH (KCD HIfimi e gk
(FeSO,) I H Sigma-Aldrich, J3Hraidi, T K
FIRET2EESigmam], RS Z3625.

KRR ISR 1L 1 ~ 6fRIE
BilFRET100mL s S, RGNS KRzl
FEEWRE . FrARC RS S SN 10%.
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2 XRHE
21 AEENE

FIFH %7 H 52U SensION 5 (Hach, USA,
TSR £0.5%, S197SFEIME) 45 I 28 HivE 1 IR
GURANHSRE. B—MREFTIE =R, BEF
B IS SIS EEBRAS IR R IR R
HREE (eme)
2.2 REKAHNE

FIFEEETT (Traube stalagmometer, Neubert-
Glass, BN-0330-10-208) 43 B ES ML T /E23°C
M7 Se iR (17 CHI42°C) TR K
Jre B—MRESHTE=IR, BEESE.
2.3 KR

R AR NG TR PR RE . i
E0.4%ERAAGRSL, BN AN, HEE
BRI A R Tk, (N mIYHE I IE
WA, BEASEAE 1m, RS (0. 4B RIS
WEHRH, W= AR N,
2.4 FIEEREITM (REFER)

BB TS PIEL17C (RIRIEYE) Fl42°C
CERTE TR K (16 £ 1°dH) EL i hl4 g/ LIV R R
W, ATV . L8 R RIS I < Bl
SEAE VAL LURAR B Em AL (60°C) 1EVET
o WEMESENE TSRS S48, R

TECHNOLOGY
ROUNDTABLE

| (CAI

HEEG RN ISR S EEsg/ft. BAEE
BRHMNIGE RIVRGERIE T8 . RAERE
Vel BT REZ s s SE S B
TEPE10s, 20NEEIEE): HiH3s, 6NMEBISE:
EBRIEIK1Ss . T Bl HR R PR K A0H BT AT {5
1B, FITATERNSFEE . N EE R
TIERGSR, Vel EON SIS -5 (E

2.5 SFEAEMEIEM ( Closed Bottle Test )

K HISRPS EN ISO 10707:2009F5fE 5%
BV R R R TP . B REAR
BV #87RYEND DL/ RAS SR B ELIT . Tl e 55 7%
AN R EpH (7.2) , FHEE&E %5
PP (2.75g/L NH,CI, 1.0g/L K,HPO,, 0.252g/L
MgSO0,, 0.32g/L KCIF10.0018g/L FeSO,) HIffEE
FEIABETRA R o

KL 1-6 BININEIG EIEFRE A, #HIvk
JEA100m/L. 25, HF—PEEFIIAImL 15g/L
A B RIR . R RO IR B R R
JCETF25 C RIS (Velp Scientifica FOC
120E, Italy) H1. £E5KAHISensor System 6 (Velp
Scientifica, Italy) WEMMAVEWREEE X, &
(R AE YR AR IR 28K 6
2.6 RIFMETN ( EXZAMK )

TETRBEEMEAF, K1 gl VAT 10g/LIVRIA

F1 WAEHFHM

BAFS RHAEMFESHR e (w/w)

Anionic

1 Anionic/amphoteric/nonionic SLES/AOS 80 : 20

2 Anionic/nonionic (cocamide DEA/AQO) SLES/AOS/CAB/AO 75:15:7:3
3 Anionic/nonionic (ethoxylated alcohols/AO) SLES/AOS/DEA/AO 75:15:7:3
4 SLES/AOS/C,, - C;; - 7TEO/AO 75:15:7:3
5 SLES/AOS/C,, - 7TEO/AO 75:15:7:3
6 SLES/AOS/C, - C,, - 7TEO/AO 75:15:7:3

hE Bed b Tl gek (TP SAHRIEEE)
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(A | BrE=

EPEFIE R, ARSI K ejdalss Ml =48
AR R E . S8 45 B LA 100mLAE R i
TKREHZELT .

3 R 5e
B T XSS A [ 9 8 6 T 37 A 5 9 L S AR A
&, ATEUAEE: ¥R SR —IR R R 2

=<4
PRSI AR AR RS, WA
SRR SR ETE SO S

!

I IRAMESS, SR AR S5 2
5. B—MERIHSRIRERNXRAIG—
TR BT RS SUE R B T A
WG, PFEIE BRI R LA IR RN 2
3 AR TANEE AU SR eme .

BT EIARXPE SR AL 55 (William's
method) 4, N 2T FemcHYREME, tHRH
T Carpena® AULLFE 574 . FJFHOriginPro 9.0
(OriginLab Corporation, US) KT 3E/S [5G ST
ESHURALLE B A A Boltzmann B AR 26 1 R
MITiZRISG Heme o BT IXFTE RIS em e UE ]
1%KL TSR S 4B 22

MFE2RIEE R AT LUE H: Wt RS 7R
TENE T IO T-BE (R SLES/AOSFH B -4 [
PEFIBC T 1 eme 2 ELESERIRY . A T Wi -8l

PP I BE R b Dk A
(T 52 HRHEEE)

HE R RIS R (752, 3) 5 B
PR S 2 Bk DS AR B - SR T VA e LASE D 2%
BRI T eme (FLJT4~6) .
SLES/AOSL J5 HYZR M 5K J1 23 C I =1k
35.3mN/m, ST E MR AENE RSP
PRI ST, XAlReS S BRI A K.
THETSLES/AOSHL T, WMERFHEHER 2R NEE
FIFTINN AT A — AP BB T HOE TS 7, RIS
TR FRIENE T AT BETE AL TR AR
BRI T 35N B0 5 R F AL AN [ L B T Y
RIHETKST . BT HrE R T EME £ 17 C 584K
WS, TR R E B K T2 1 eme.
e, ATLUE IR TN TS AEAN R RS T HY R HITR
JTHERZER/N, H/INF5%. SR80, A B R
—IRE RIS HEEZER K. EE, SalEl
Pt S, 2 Tk o - 3R IS PE A R L T Y SR T
EERYIN, TS R RS S 2 Bk 3R v
FIAYEC T RIZR MK D (ERR . A8 TlL /51 (SLES/
AOS) , FilJ76 (SLES/AOS/CyC,—7EO/AQ) 7T
EEE (17°C) FIEREDR (42°C) &1 THIE
T 5K 753 BIMKS S%F157% . (ERTAT B B AR B 1L
Jidt, BlJi3 (SLES/AOS/DEA/AO) TEARIEIHE
(17°C) Z&MH FRIRM K I iei=i, Boj56 (SLES/
AOS/Cy—C,—7TEO/AQ) NMJEL HAR K 2926.6%, ifii

&2 23.0CT, ARREEMFETHIIGERRKEMREKS

BAFS FEEEFIRED cme/ (g L) v/ (MmN - m™)
1 SLES/AOS 0.321 353
2 SLES/AOS/CAB/AO 0.293 292
3 SLES/AOS/DEA/AO 0.257 29.0
4 SLES/AOS/C,, - C,; - 7TEO/AO 0.108 232
5 SLES/AOS/C,, - 7TEO/AO 0.105 23.0
6 SLES/AOS/C, - C,, - 7TEO/AO 0.101 22.8

20195574
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TE23 CHITERIEDE (42°C) &5 T, M7 6MIZRMHE
KT TT 35 BIMR27.2%7128.9% . ‘@i W, 5
Wi B AR I T B - 2R S ME A A S INAE SR TS
PEFIPEC 75 HR = AT AR S A R EI8A
3.1 FRMRITEN

AN B S AL 5 IR IE R IR T IS
PESURPEO 45 SR U3 FIE2.

RS YE G mS AR SR M7
TET AP R 2 o T B B e T 2R TV 9 1 SR T O R
A4 0 AR AR AP i 5 5 SR 6 T AR TR A P o %
M SEGSIRR A AL, S EL TN,

E1 WHRET, FRES FMrAEREKA

TECHNOLOGY
ROUNDTABLE

| (A

[E B S BT IR E T IRIE R, Bz, o
HIEHIB I, RESIRIRI NS R £
X Tt s A i R AT DR A, RS YE, 18
I 2 TV 1 1 P W2 S s (R AL T 5 BT LORAHI I 5 3
Gilg, FENESY, KENEERIERN. £42°C
T, FEiJ76 (SLES/AOS/Cy-C,,-7E/AQ) FHLHIT &
AR . IXAT R8BI PR HR IR A R T 7
77 (22.8mN/m) Fli/Nfeme.

S THIE 1 FATEC 5 05 05 BV e R R T
FOKESH/KENHEENEH . T ER—fYREEE

Fms, BNEZERE: BRI 1S R AT 3=
Formulations
N B s s s s
30 42°C

17°C

Cleaning performance

Low fat soil

Normal soil

E2 17°CF42°CTF, ARAERSNEBISIRIEER S
ROiEIEIERE

&3 42C, FEBLHHFEHIERE

N pi=R eI
BAFS FEEUFRE (EEH=)
EE 3
1 SLES/AOS 18 20
2 SLES/AOS/CAB/AO 20 23
3 SLES/AOS/DEA/AO 21 26
4 SLES/AOS/C,, - C,; - 7TEO/AO 22 27
5 SLES/AOS/C,, - TEO/AO 23 28
6 SLES/AOS/C, - C,, - 7TEO/AO 25 30

o e Tl Ak (TS AHRIEEEY | 45



(A | srE=

BRRT KR . 2R, N &R bR
WiF, BA—RENEMERIRMER SRR, MR &R
TEMERIROPEREU ARG SN S . Wh, SRS
FIZ R AR RN S A e = AR B TV ERICR.,
TEIe T AR S YA SRIARE M. MRITHIRYSE
KRG H: HEr SIS R st S
G REEE T RERRNome. XERATEREIH
o, AR ISR SR 2 R B T
AR ML R 2 ARV S, i, SR
TEIVE 1 71 Sk B 2 TR FRLHE e ORI B T BRI
emedh,  IXPHHERSON AR IE SRR RE £
MSECT BRENTEE TN HEIEE. APAE.
HTETE R RS M TR 7 B T X
i) 3 PPN T = o4 N A R ST e hima w el - i
K T TR . WE3TPIEdER R
[EREEIFIRE T, oS mysma 2 AES
¥, BT IEE RGeS R TS
P PR E L 50% it . X BiHHE E 5
ARE R ETE M 2 R B R AP E RO .

K228 & T & — M 75 £ 1% 8 B
(17°C) FOIERIEME (42°C) F0F ORI iETs
PEAUERNEN S S5 HTE e RER o

ARG YE (17°C) &4, HiJ56 (SLES/
AOS/C,-C,,-7E/AO) S Er il 15 IR FIIRNE v 55 BT
PR 2 T E BT R iFY . BicJi6 (SLES/AOS/
Cy-C,-7TE/AQ) BB VS YE R8N 231,
mfc /51 (SLES/AOS) {124, WINIK 2] i
H—=F. ERSIENEERE ZGERIE T+, B
3 (SLES/AOS/DEA/AO) EIMH T HIF I PERL
R (HZHENTHE6, FragdvEia 742 040%
PLE. WHOREREEE MRETSUR, AT &
NI PR S Z M Bk O PG )5 S AN S5 M T W 5 . 2 M i
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PP BE 2R A b Dl A
(T 52 HRHEEE)

EC R R R . SRR E 2 I Bl
FEIERTENE (42°C) M MEENEFEESER
TG (17°C) M MERNEEEARL, NE
EEG R EIEIERSYE. Bl 6/E17°CHl42°C
B RIE ZE AN E10%, ML 1{E42°C T
BB VeI A48 17 °C T VeI A 8 g o 7
50%. XWiHH: SRNTEER A LIk T RN
R ThRIEREQN. 52, B74~6EHT
RISV B—T, X FREE, FrEhs
RS (42°C) TR T B FRETERL
B, XFEERRAE42CH, SRt s 22
WK, WAE17 CHINEIR . PR AR EER
G MELTRIAGIE . WS,
3.2 iikiERE

B3RS N T E42°C FHYA NS Ml
PUEH: WRPEA IR A MEREIH &R s
RSB BRI el 7 L AR I T B/ NS
& RN T RIEERICABIAEE TR IiE
MERISING, BUARAEMEREE TIHEMEE. BlH6
Mk = LB T 175 13%, LR T 275i8%, LUAd T
355%, MAL/T4~6 (BHEERIEEERE 2GR
HRETR S EEZETIL (<4%) . BIR, KEHSEmm
BRSNS RSN S E T
FRTHEME R, AT LA B RO S L Ty
PAETERE. A, (ERLFT2 ~ 6 Iy S a R ML,
R FMERRRE R . A AT LU i Boal DO
I DHBERFE R .. BT SERICAB . i — 21
BEREFIE B R A LGB R I 28, Bk
JERARE, (E A 1A ML FIER S .
HE R SR S8 2 I Bk I ON A 2 A A T YR PR Y
FUEE. EB3HERE R NEIRE 53R 2Hemc iR 2
BIERE, CMCHUVN, RIEMEREE .
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300 AILAGH!, B LR R R, 28 KIS

WERRIEIA ] T 95%. 5 AR 7T 1 R RN B

200 FRIEMEFISLESHIAOS, X—45 B2 ikl > i

(P =t =R E BT il Ao o SN B | R Sl e )

100 P72 ~ 6{E28 KISV IR R 1 86% 2 I

ISt SRR 2 A 4 ~ 6 LA

R, ST 2R3 R

b2 3mﬁ4 >0 AR A S T SRS, i

o D8I I, B P T M 645

H3 BREBABE 60% L0 I AT I LER — GUILR . BT

100 Fok, A6 NI T R AT A R, 5%

SEECEMESRI, LAY EHEZEN, Re

SHZ AR F e R s, I, BRI

0 SSURI 5 R B S 2 B 17 2 5 A T DA 7 51
40 BRAEFHAY o
3.4 FlEE

EEEFIE TR, FEETREETE

L2 3 456 EEEA] CHLATRSERR. M — ZmEmt i) DA

R 2. HA. SRR U R 2 TR

B4 BRI R E R I BRI 5 RS . IS ETRT, AR I E K

HHHIMET200, HAEL/72 (SLES/AOS/CAB/

AO) EKEHE RN XATRE2HTE T+

150 {6k 0 95 1 9 7 55 TS o 77 C A B T it 2

TE A B BRI R 8. EUEE R AR

FEL R, ERARCABIIIEUE, (HETET LA

50 B B T R AR . PRk, W2

(SLES/AOS/CAB/AO) #13 (SLES/AOS/DEA/

L2 3 456 AO) AR 54 ~6 (SERIEESAZFR Wk

e TS B 2 R . BB A ik

S BRSNIAERAE RE K ISLESHUT KR EIRS, TIFTRNITIICAB

3.3 EAREARMEAE HOMCRERE /N, TER R 2 TR R IR 3

4B S TES KIS EINERIE . M FHET4~6 (SIRIIIERAZMED | R R

HERREIERR S

80

SEVIRERRIL / %

20

200

100

ToREHEE

b B T Tl A (TALSASERIEEE) | 47
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PP BE 2R A b Dl A
(T 52 HRHEEE)

%<4 Investigated liquid surfactant mixtures for cleaning of hard surfaces

REEMER SE
BT FEEF A
SLES Lauryldimethylamine oxide - [27]
LAS AE-7EO -
o—SMEPS NPEO - [28]
SDS C,E, - [29]
- DDAO
Ciks DDAO
SLES - LPB [30]
LDE LPB
LDE, C.,E, LPB
SDS C,E; LPB [30]
CiEy LPB
CpE;5 LPB
LAS, SLES - - [31]
LAS, SLES C,—-Cy, Fatty acid amide derivative
alkylpolyglucoside with a betaine structure
SLES, AOS - - Present paper
SLES, AOS AO CAB
SLES, AOS DEA, AO -
SLES, AOS C, - C; - 7EO, AO -
SLES, AOS C,, ~ 7EO, AO -
SLES, AOS C, - C,, ~7EO, AO -

LAS Sodium linear alkylbenzene sulfonate, AE-7EO linear alcohol ethoxylate (C12-C14-7EO), a-SMEPS sodium salts of a-sulfonated methyl esters
derived from palm stearin, NPEO nonylphenol ethoxylate alcohol, SDS sodium dodecyl sulfate, C12E6 hexa(ethyleneglycol) mono-n-dodecyl ether,

DDAO dodecyldimethylamine oxide, LDE lauroyldiethanolamide, C12En polyoxyethylene dodecyl ethers (n =5, 9 or 15), LPB lauroylamidopropyl

betaine.

S T R EEISLES o 5 SANEL T T B KR
HES AR B VERIRHEE AR L, XS SHE T
TR ERI S, PR AR TS T0REE, aTRUA S 2
EF 2. REWH, s e ERE
FHUE SR AR

4 Zkig
ARNGE I A Zon i B R N A E R R
H SN RS 2R S A el AR = 38

48 ] 2019471

MR TR TSRS, RGN T X
P HITERE (EFGeme, EIEITKST . HHRIR. K
. EVIREMRTRIE) o SR BIEE A
AR B RIS MEFY T S R S M T
PERE LR BRI . JE IR Ah SR SR
T 7 AL S TS T U S L PR R Y P REAE A 6 T
VBTt a R GRS

AR S T HY 61 3 T 1 77 S 75 7E T8 R UR
MIAEMERE DI BT H AP R — e — 3R s
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PER . ORIE RN MR 2 AP EI RN S SR T
B B BB N R, EEARAR 2T
RERHRIERN, NmSE T RIEEAE AT
T S leme YA .

AV B 7 7 1 9 P R T B B A I O R
B/ (SLES/AOS) HUMERERZNZ v BN, M
AT A BB R T 15 U PG 7 HR SR T 1 7R Y i )
RN [EE AR AE T A ST AT Y B B - P 1 -
F e R EIE R (SLES/AOS/CAB/AO) F1FH
S r-AR PR HTEER (SLES/AOS/DEA/AO,
SLES/AOS/C,,~C,s~7EO/AO, SLES/AOS/C,,~7EOQ/
AOFISLES/AOS/C,—C,,—~7EO/AQ) R IREBEF]

TECHNOLOGY
ROUNDTABLE

| (CAI

e, B2 SLES/AOS/ethoxylated alcohols/AO (i
J34~6) o cme/NN, BT HHITE DR R BT
BRI INEIAE AT B R S 2R D, SR B2
— PRy O T SEBRR R AR . R E
eI VR RS AR RO A%, tREIRE
BDIIREEIA. ERSRNE R B SR Se LIk IO NP
WHEET It RIENE EAIE DI T (SLES/
AOS) WK, KIS, Ei2, XTEEE
T A= R RRI R N o LA LR AT A
HIABL /76 (SLES/AOS/Co—C,—TEO/AO)EHR{EN], T
R, JEVERE TR, AL . MSEBR S
M, FESRIEEYE (17°C) MEIEFER 4270 ,

Foos e fEXEEPY A o3 R EH AR /7, CMCAl
RHAGK T LB AR 2 W EERFIFZ A

B - AR RIS R EBETIAC /T (SLES/AOS/
ethoxylated alcohols/AQ) FZEEUFHY

Performance and Efficiency of Anionic Dishwashing Liquids
with Amphoteric and Nonionic Surfactants

Stevan N. Blagojevi¢', Slavica M. Blagojevice”, Natasa D. Pejice”
(1.Institute of General and Physical Chemistry, Studentski trg 12/V, POB 45, Belgrade 118 11158, Serbia;
2. Department of Physical Chemistry and Instrumental Methods, Faculty of Pharmacy, University of Belgrade,
Vojvode Stepe 450, Belgrade, Serbia)

Abstract: Performance and efficiency of anionic [sodium lauryl ether sulfate (SLES) and sodium a—olefin sulfonate (AOS)| and amphoteric
[cocamidopropyl betaine (CAB)| as well as nonionic [cocodiethanol amide (DEA), various ethoxylated alcohols (C,, - C,5 - 7EO, C;, -
7EO and C, - C;; = 7EO) and lauramine oxide (AO)]| surfactants in various dishwashing liquid mixed micelle systems have been studied at
different temperatures (17.0, 23.0 and 42.0°C). The investigated parameters were critical micelle concentration (CMC), surface tension (c),
cleaning performance and, foaming, biodegradability and irritability of anionic (SLES/AOS) and anionic/amphoteric/nonionic (SLES/ AOS/
CAB/AOQ) as well as anionic/nonionic (SLES/AOS/ DEA/AQO, SLES/AOS/C,,—C;—7EO/AO, SLES/AOS/C,, - 7TEO/AO and SLES/
AOS/C, - C,; - 7TEO/AO) dishwashing surfactant mixtures. In comparison to the starting binary SLES/AOS surfactant mixture, addition
of various nonionic surfactants promoted CMC and ¢ lowering, enhanced cleaning performance and foaming, but did not significantly affect
biodegradability and irritability of dishwashing formulations. The anionic/nonionic formulation SLES/ AOS/C, - C,;; - 7TEO/AO shows
both the lowest CMC and c as well as the best cleaning performance, compared to the other examined dishwashing formulations. However,
the results in this study reveal that synergistic behavior of anionic/nonionic SLES/AOS/ethoxylated alcohols/AO formulations significantly
improves dishwashing performance and efficiency at both low and regular dishwashing temperatures (17.0 and 42.0°C) and lead to better
application properties.

Keywords: surfactants; dishwashing liquid detergent; cleaning performance; foaming; irritability; biodegradability
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The Application of Liquid Amylase in Detergent Products

Ye Feiyan
(Yuncheng Salt Chemical R&D Department, Shanxi Coaking Coal Group, Yuncheng 044000, Shanxi)

Abstract: The paper studied how surfactants (LAS, AOS, AES, AEO,) and chelating agent GLDA commonly used in detergent products
influenced the stability of liquid amylase and how stabilizer calcium chloride contributed to the enzyme stability in compounded detergent
solvent, which could provide reference for the application of amylase in liquid detergents. The results showed that the influential negativity of
surfactants on enzyme stability ranked as LAS>AOS>AES>AEQ,; the compound of LAS and AEO, in different proportion could eftectively
improve the stability of enzyme; the more the content of AEO,, the more stable the enzyme; the amylase showed good stability when the mass
ratio of LAS and AEO, was 7:3. the chelating agent GLDA had little impact on enzyme stability and even weakened the stabilizing function of
calcium chloride, which could be added for effectively improving enzyme stability.

Keywords: surfactant; amylase; enzyme stability; detergent
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A Study on the Performance of Automatic Household Dishwasher
Detergent Ingredients

Guo Xiaodan, Liu Bao
(1. Guangzhou City Daily Chemical Industry Research Institute Co., Ltd.; 2. Guangzhou Lonkey Industry Co., Ltd.)

Abstract: Automatic household dishwasher gains more attention with the growth in the living standards of people. The paper discussed how

different raw materials (alkaline additive, chelating agent, oxidizing agent, polymer dispersing agent, surfactant, enzymes, etc.) of dishwashing

detergent contributed to the detergency and aftected the limescale of tableware when used in automatic household dishwasher detergent.
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Qualitative Detection of Detergent Residues in Infant Clothes

Lu Yan, Yu Wen
(Xi'an Kaimi Co., Ltd., Xi'an 710075, Shaanxi China)

Abstract: The cotton fabric was washed with a certain concentration of baby laundry detergent, using final rinse water as a residual carrier for
the detergent. By detecting the content of anionic surfactant in the rinse water, the appropriate rinsing times were selected. In the presence of
an acidic indicator, after extraction with chloroform, the residual amount of detergent in the rinse water was determined by comparison with a
standard solution.

Keywords: detergent; residual; trichloromethane
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The Application of Steam Cleaning Machine to Reduce Bacteria
Number on Processing Board

Shinichi Otomo, etc.
(Japan Yonezawa Sato Carnivorous Processing Company, Japan, 999001)

Abstract: This paper discusses the health management issues in the camivorous processing, points out the importance of foam cleaning for
maintaining the health level of manufacturing engineering, and illustrates the introduction of steam cleaning machine to reduce the number of
bacteria, as well as effective means to maintain the health level of the carnivorous processing.

Keywords: foam cleaning; carnivorous processing; steam cleaning machine; self check; wipe check
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Field Event Book for Chemical Cleaning (7)
The Cleaning of Pressurized Water Tank and Water Supply Pipeline in
Canned Food Processing Plant

Itoh Hideo
(Japan 999001)

Abstract: In this paper, the cleaning of pressurized water tank and water supply pipeline in canned food processing plant is introduced. The

culprit causing contamination of canned food is accurately identified so that the slow cleaning method of using hydrogen peroxide cleaning

agent can effectively remove pollutants in the water supply system to provide good environment for food processing.

Keywords: pressurized water tank; water supply pipeline; sludge; hydrogen peroxide cleaning agent
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The Latest Technology of Industrial Cleaning Agent

(Japan Kao Company, Japan Daiichi Pharmaceutical Co., Ltd., Idemitsu Kosan, Japan, 999001)

Abstract: This paper introduces the properties and application of three kinds of industrial cleaning agents. "CLEANTHROUGH A—06" is
designed to focus on the development and design of products with the most cutting—edge areas of high peeling performance. "DK BECLEAR
SERIES" and "PS SERIES" are suitable for the field of the electric motor and the like. "DAPHNE CLEANER" includes a variety of products
suitable for different metal cleaning applications. Finally, the development of metal cleaning agent is summarized.

Keywords: industrial cleaning agent; CLEANTHR OUGH A—06; DK BECLEAR SERIES; PS SERIES; DAPHNE CLEANER
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HFEsIPNEAER . AR R F
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PRRCRIICHES.9%, 5EF#EKICIL72mg/L, %
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J37C, AT LA Gy e [l S 1% 0 28 K SSTTTAR HERA.,
DL ERGRMAMT A, AR TR, 2
SINEESTE S

L3¢ L HR AR AT, ICX S W R AT i Ve & T
M FFRIR SR T LUR R, FUE M CODEER
PERERERSIIC I N B P B2 Tt o ICX 15 KRIH 5D
A SR RN P B R 2

=. &ig

XHCEL EZdE, 1ICXEICSCOD AR
5.87%, FEESF#EIFHR72me/L, {501 750.34kg
COD/kgVSS-d, #Hffi53.48kg COD/m*-d, 57
(VSS) HCEES5.6t. ICXI N B 2G5 100 5 4
HiEm TICK Ngs, HARGMA R, KRIES,
5 B /D S0 AU E NS & B e R B S Y e
J& TV KA PR A B

&2 ICX5ICIEITEIE T

it pH SCOD  VFA Ca™" THifR T TSS NH,-N  PO,”-P SO,/
Wbisk: (mg/L)  (meq/L) (mg/L) /% /°C (mg/L) (mg/L) (mg/L) (mg/L)
6.61 3560) 20.52 618 39.7 385 510 11.03 253 258.5
pH  SCOD  VFA ca* ca* SCOD Kig o imletin ARG VSS
ICX (mg/L) (meq/L)  (mg/L) #EHE  ARE (m’/d) kgCOD  (kgCOD/ ‘K&
HIZKFEPR (mg/]) /% /kgVSS - d)  m’ - d) (T)
7.35 512 0.11 573 45 83.9 16000 0.4 19.44 142
pH SCOD VFA Ca™ Ca™” SCOD JKE Hleifr mSRE VSsS
IC (mg/L)  (meq/L)  (mg/L) FEHE  EBE @w'/d) kgCOD  (kgCOD K4
H7KFEbR (mg/L) /% /kgVSS + d)  /m’ - d) (T)
721 782 1.03 501 117 78.03 13200 0.36 15.96 8.6
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A Research on Anaerobic Reactor Startup and Treatment of High
Concentration Industrial Wastewater

Fan Huina
(Jiulong Global (China) Investment Group Co., Ltd., Dongguan 523147, Guangdong)

Abstract: More requirements are increasingly proposed on the treatment of high concentration industrial wastewater (such as from chemical,
beer and paper making industry) in response to the continuously upgrading boundaries set by wastewater discharge standards. Generally,
the high concentration industrial wastewater entering into wastewater treatment system already has a high COD concentration level over
10000mg/L with calcium ion, ferric ion and sulfate radical concentration equally high. Vulnerable to sludge calcification, traditional IC has
some disadvantages such as unstable removal efficiency. The new ICX reactor is more applicable for high concentration industrial wastewater
treatment in the new era with improved interior water distribution structure and sludge—water—gas separator structure, increased volumetric
loading and zero exhaust gas emission. The paper investigated into the startup process of ICS reactor, and the volumetric loading and calcium
ion rejection degree displayed by ICS reactor when treating high concentration industrial wastewater.

Keywords: ICX anaerobic reactor; high concentration; industrial wastewater; COD
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