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FRTEVE SR EAT BT 1T YR R UTRER VRIS E R B R, APtsE . S TR ENE TR 0 ORI R P BRI
1o T A2 BRI E 3 B T DRI BT N« PO iR BE FMEE 8% , 2 FMES 8% , JGH £ e AP Z TR EDDHA-Na 2% , {11k S itk 2 0
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PIE B Ve — B AE pH UL 2 L S0°CHY KR %%
P HEAT, PRI SRR AN 33X 5 7 22 P B R 2
B R R BERE 1 . PO HRBEIR I PR G 2 48 Ak
Y FMEE IR LA 5 0 B E s, B 0 S 5 vk
fE , T L3RG 2P B =2 (8] (4 BE 8 g, A ) %ot [ 5 35 1)
LB B m P BAE T E SEAERY BRI A
FeAL WIS £5 FMES J2 FMEE #6164 , & 7F FMEE 1)
SFLAL TSR bS5 | A -SO:Na JE AT, i —2048 fin
oy AR O EA BN R Ik
ORGSR, AP B i At e o] AR S P B RIS 5 1 A
JER, BB FMEE A1 FMES 75 2 38 36 1 e 771 e il
g, BB B RN 3 U b SR TR 40 PAS, 48 B+
EBRFNTCHE £, M — AR I 2 FRE EDDHA-Na DL K FL
AR H T LR PR T SR SR LM ik E1—-40 , I3 o 1E 28 5
B0 FURR R AL
1 KA
1.1 FERFISEE

PO fix BE AR TR FH s £ S8 546 FMEE I 105 % HF iR
AT ETR N FMES  JoHiE £, i — ABR L 2 4N
EDDHA-Na A %e3LREFR AN PAS, 350 Tk 2%, b6 5k
K AiAk T AT FRA 7] 5 BRI SR & L ik EL-40, Tl 2%,
BB LR, 48T, E 258 A b
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FIABR | 58k, 3 Brd, il =2 RO A BR A
Fl 5 FERIRAR , AT, BT R BRI R | 5 iR
TG, B R G A B A RS R LB IR P
FRAH]

XPRAF® ML RF, R 40 2 5 miR/ DL
BL, M — 258U s A PR A Rl R I AR 4%, bt
SV FERAE SR A7 FRA 7] s WSB=5 FHEEAS, BUH KT S2 6
ISUE8 R 5 A R A ] 5 SK686 4 H R 1R /K W 4 , Wi v AlE
RS2 5 B £ A BR N ) s TQP300 R MRS , 4 I T A48
TR ABRAF],
1.2 FiEh

FRNE . 2 B GB/T 14272-2011 70K . T3
BRI EA A SRS, TR 22, PR
IRE RN 8 g0

TR . S 08 GB/T 14272-2011 J7 it

FEAAE : SR GB/T 14272-2011 77 B

HE BB R 2 em BIREIDE, 2 A = HiFE
& ORI S TR AL, TG T TR R R i IR AR E GBY
T 17644-1998 , 78 FH A _FxF = Hi g6 RE &gl &
HWH XY JZ, BAEES I 6 YR .
1.3 PEFRIZLRE

10 g P IR B A 2P B 3R RT 300 g 7K ik
NH AL, KR 5 3] 50°C, FHR#E Z 8 2°C/min,
THVE 20 min, HEV S HIEKGE 318 , AEIE K PE 3 min, i
KRBT AP B IR IE R B T 5
2 ER5TiE
2.1 EXRIERAKFHHE

FEF R : AT (1969-) , 53 AL, N S Tl e i B 4 5 1% A28 T4, 1132800629@qq.com.
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PO Bt FMEE 4355 25 44 v [a] i 2 S K P B 1 EXRBERKER
AL IR B R AR PR, AR O Sl I 2 Tab.1 Design of orthogonal test
LA T FLAE 2 RS AE T RE 0525  5 T e
YR PR . B gt T A B e e
4 M L B A B B 1 V5 0 R ISR )
SO (R G PAS BB HEN S AERS B TR o . T
5 N PIE ARSI (045 4 P B 4 B T 150 o 0s ol ol
IR FZRK, s 7 4 PR R 35 ) 25 5 Bk, A 4 0.4 0.4 0.4 0.4 0.4
BT 2R 1175 R LR A R R 52 TomER
Wi & e ZARTRIL L FRANXTAS BE A R TR Tab.2 Results of orthogonal test
RE 1k, 25 Al P, v DI & TAEW P i 42 )8 WH A B C D E R E 2%
B DA AR AR BRI A TR, BRI 1 01 01 01 01 01 352
RE LT EL-40 HA R A0 PTid AnE i 7EH , T 2L 2 0.1 0.2 0.2 0.2 0.2 3.29
I/ 3P B BRI 00 , $E v P B S AN A R 3 0.1 0.3 0.3 03 03 3.13
BANRE  IERK AR H A, DL PO #ikBL FMEE | & 4 0r 04 04 04 04 271
FMES  Jo§ 2, — e — AR HEHE 2 R4 EDDHA~Na (147 5 > 02 00403 04 293
RN PAS B RINEREE EL-40 ] 8 £ T iE gty ¢ 02 02 02 0403 28
FZAT & L I R IR 124, e Aoy 0 02 0 o el e
RS TR RO RS k2, o oo 0 0 02 a2

9 0.3 0.1 0.3 0.4 0.2 1.71

%:230 10 0.3 0.2 0.4 0.3 0.1 1.63
2.2 %%X‘J’ﬁﬂﬁ%ﬂ"]%ﬁﬂrﬂ 11 0.3 0.3 0.1 0.2 0.4 1.06

A3 T XEIRIE R I E A POME. b 0x o4 0a o1 o3 1o
FMEE>E 78 FMES >{F %t 562 1 PAS>EL-40>J0# £ 3 04 01 04 02 03 134
TR T ARAERL TR . PO R Bt FMEE A+ /\ Bk K ik B 14 0.4 0.2 0.3 0.1 04 0.60
SERT, SE Y IE A AL R IR LA . AR R A 15 04 03 02 04 01 0.77
AHS JFEE , FMEE X P & R 1wy s A 0 5 93 EH 6 04 04 01 03 02 0.59
TR A PR BT SR BLIS 95 PR EL B SR 53 EaREEES
FALTEBE Y FMEE X P& R m s IR ia vesem ok, = Tab.3 Range analysis of orthogonal test
Mk FMES J& P GO0 5 19 B 85 28 e 0™, w] DUAd V5 35 i H A B C D E
LT 2y R ) B far 7 AR A B HER 0, X535 A R 2 W1 2978 2567 2288 2.122  2.380
P2 3 R 14 R VR 15 05 16 FH, 5 o 3 8 1 Wi 26 2430 285 2250 293
PASIEE 1O BEUMINIE TAENORISSEEATS  BIE i a0 som aaas s 2208
S AR T 205 0 A A v 2 9 B 5, % o 4 1130 2.000 2228 2322 2228
R VRS 1 BB 2R 2 wr s 05 i 0am 01m

EL-40 X 3y — & B ZLAVE R, IRl Bs A 7R 4 iy i)
TS PUE AR, BERT 1L P B A T Ve B R T
P BBV IG TR E S, TR e AR
I L FR4N EDDHA-Na (I ES & 5 B RE I 5, T LU
LR &R B I R E TR R G 4 51
VD5 IR LA B oA m U AR B IR R B Lk AR
B B TR S 80 B AR, T £ Tk —ARORIE 4 TR

£ EDDHA-Na F 28 2| 22 S1EH X BB
THUEE K =R

S5 3 2 P THRCR AT 19 16 5 L B 45 P2 X ok
JE 48 br 19 52 ma HE T, A5 2 5 U0 AR i R PO ik
Bt FMEE JH &0 0.4 /L, %k FMES i &4 0.4 o/L, JC
W & e AR R HE SR 0.1 g/L, A1 Jot it
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BB 0.3 o/L, BRI SR A M ik EL-40 Fil 40
0.2 ¢/L. R4 LR K PO % Bt FMEE 2 FMES |
Towh £ — g — AR Ik L R4 EDDHA-Na  fH %6 SE 6l 1R
BAPAS BRI R S O Tt EL-40 FRRERHE IR 4:4: 1
3+ 2 5 T ) A5 2P B i W AR 44 P R T g AR 5 Ak 7
28% ) i , LT Nk 4.
F4 PEFEEFES
Tab.4 Formulation of cleaning agent for down

Sl 2R it Ho/%
FRTETE M PO B FMEE 8
R PER FHFMES 8

il e AR T L RN 2
BB {A%E FERE TR FHPAS-80 6
FLAF BEIRIN R S LM BEEL-40 4

HoAth LBk 72

2.3 BHFI AEX R RE M
2 4 LRI VR, LIS A9 T I 1.2.1
TERTHRAIVE , 8 i e T R 4 A
HEERIREIR , B T P B U A i A
R5 U AEXEERIRAK AR

Tab.5 Effect of detergent dosage on residual fat rate and

whiteness
Y gL BRHE#1% /%
0.1 3.20 46.8
0.2 2.71 49.2
0.3 1.42 49.7
0.4 1.35 51.0
0.5 1.14 53.6
0.6 1.08 53.9
0.7 1.07 54.2
0.8 1.03 54.2

i 3R 5 AT, Bl A e A R n 4 L P B Ak e 3
FHREREAR , ¥ e i 0.6 /L5, BRIR N R
JEARGE R R AR AR 5 AR AR AT, Bl v DR
SRR, B O, UL TR P B R T, Y
HHE R H S 0.6 /L5, FEE AR S 48 T Y I 22
M2 20K PR 0 B E R 0.6 /L, FH R kEE
Hh, RO R AN A B
2.4 Nz ARG

PP B VEAAE T VLRSS MR 2.3 A SC 5, £
X T P BIE e, o T I VR A R & 0.6
o/L, PRI AS /K VEAIL VT T R K KL o B K e

1S 211 100 kg B A ZKBERL, LA A L 2P 615 e
1.5 kg, AT 2.5 ¢ UK, S 287503, PREEZK IR 50°C,
T8 VR E] 30 min, HEUG DA IR KBS, BALEE 10
i, G EYERTE] A 50 min, WEEE BRI B E A
B, B0 K TR B ] 12 min, BEK 5 #EAHBET
2 ZRVRMET 10 min, [FIBFHEATIETE K SFRR . B
Ak B P B, BRI R 0.83% , 3 it BE R 750
mm, #4854 2.5 mg/100 g, ¥ P E 40 2 cm )R [F]
B IE FE, FE N 58.3% , 45 TR bR 345 A A e 8
K, FLE EE R e k0 1 T VRRICR L3R 6.

*6 BFRIAWER
Tab.6 The results of washing test

FRlgR TSR FEAR HE L b

1% /mm /mg/100 g % "
HEHDER 083 750 2.5 583 Otk
BHEER 139 690 3.3 56.8 Atk

34t
(1) PO BERRNITR H g £ S8 ALY FMEE M AR
£h FMES A9 iR, R ZLIE 508 E - & H TR &
THYE T 20 ¥ FMEE F FMES 1 3 6 T BE 7 () 4 e 1k
53, R BB HNBE AMA BE SRR R AN PAS, &R B 12
BRANTCHE £, — i — &P AR IE L5 EDDHA—Na L) S 7L AL 7
PO e 7 R 3R A LT EL-40, 38 i3 1EAS S e
TP ERD B E R R R & |, o FMEE AT FMES Xf
PIEHURCR A, B B AL SRR A PAS
FFLACHTHE LR EL-40, 2571 & e PR3 L TREN
EDDHA-Na X} P BIE VLR N
(2) 4 1F A2 S 56 22 P B I VeI EC 7 PO i Bt
FMEE 8% , & FMES 8% , JCH £ it —ABAHE 2 4
EDDHA-Na 2% , {[1BE3EA5 2 51 PAS 6% , EERKIH R 4
Ik EL-40 4%, 4l¥ K 72% BAZ e 5 v TP B ik
AR T A FRIRHR B AR R SRR T
PRI B
S £ Xk
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Research and Formulation Design of Cleaning Agent for Down

WANG Cheng—xin
(Shanghai Xihe Fine Chemical Co. Ltd., Shanghai 201620, China)
Abstract: Surfactant plays an important role in the washing process. The PO blocked fatty acid methyl ester ethoxylates
FMEE and FMES have low—foaming and high—washing ability, which have the remarkable effect of anti—deposition of dirt,
so the whiteness of the washed feather and down is high. In order to get the no—phosphorus feather detergent with strong
cleaning power, the formulation of feather cleaning agent was determined by orthogonal test as follows: PO blocked FMEE
8% , FMES 8% , phosphorus free EDDHA—-Na 2% , primary alkyl sulfonate sodium PAS 6% , E1.-40 4% , purified water
72% , the residual fat rate, turbidity, oxygen consumption and whiteness of the formulation are better than the current clean-
Ing agent.

Key words: down; feather; cleaning agent; whiteness; formulation
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Prediction Method of Scaling Amount of Chemical Water Treatment in Thermal Power Plant
Based on SVM Algorithm
CHENG Hui—qin', TIAN Guo-liang’
(1. Linyi Hengyuan Energy Conservation and Environmental Protection Engineering Co. Ltd., Linyi 276000, China;
2. Linyi Smart New Energy Technology Co. Ltd., Linyi 276000, China)

Abstract: The prediction result of the traditional method for predicting the scaling amount of chemical water treatment in
thermal power plants has a large deviation from the actual scaling amount. There is a certain prediction error, which affects
the operation and maintenance of equipment. Therefore, this paper proposes a chemical water treatment method based on
SVM algorithm for thermal power plants. A method for predicting the amount of fouling. The scaling prediction model of sup-
port vector machine is designed. On the basis of analyzing the equipment operating parameters of the thermal power plant,
the correlation analysis method is used to select the scaling prediction parameters, and the heat transfer relationship is used
to calculate the heat transfer temperature parameters in the equipment from the external data, and the SVM is established.
In order to improve the accuracy requirements of the prediction model, three evaluation indicators were selected to evaluate
the model. The experimental results show that the designed prediction method has a maximum error of 0.02 mg/m’ in the pro-
cess of predicting the scaling amount of chemical water treatment in thermal power plants, with high accuracy and good
practical application value.
Key words: SVM algorithm; chemical water in thermal power plants; chemical water treatment; prediction of scaling amount



