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Optimization and application of energy saving technology

for ultrasonic assisted enzyme desizing

ABSTRACT

A self-developed integrated ultrasonic desizing was used to assist different
desizing processes, and the effects of ultrasonic on different desizing processed were
compared. The enzymatic desizing process with obvious promoting effect was
investigated, and the energy-saving process assisted by ultrasonic wave was
optimized. The results indicate that under the optimum conditions of amylase
concentration 5 g/L, ultrasonic power 320 W, immersion time 30min and immersion
temperature 50 <C, the desizing rate of amylase can reach 92.5%. The optimal
ultrasonic-assisted enzymatic desizing energy-saving process was tested in a pilot
plant, the steam consumption and water consumption before and after operation were

compared to explore its application feasibility and popularization value.

Keywords: ultrasound, enzyme desizing, energy saving, optimization, application
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3.35 AP I A XHR IR

A T ERIEAE TR S, 5517 % 3-8, JAEmslt FHA T HAEA
S R 7 PR ST RS DR L, 55 B I 2 3-0 .

# 38 LA

LR SIES BRI 1R I [A] Bl 5
320W 50°C 30min 5g/L

R 39  ARNERIT A HYIERE R

BRI Wi 24 5 &£ /N Wi S 4H K5 9% H /1%
LS IBEE A 842.6 53.2 84.93
R IR 2 835.1 49.6 87.31

H3E 3-9 ITLLE H, LR P i B A MBRIE R T2, R 15 Ik
BILLE, S 2Lan g A T %, (LR 4WR B EEEa N, xR
I FEE PP L 23 AN, i DA AT DU e f R P AR S0 T AR M e T L5 5%
1 o
3.3.6 HEFE PRI N LYV S5 44 RIS il

A R A 4 B IR T () R AR S (b) A S U BB K () J5 2R
WO BEAT IS, Wnf& 3-6.
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K3-6 BIKHTE S SEM &

HiPEl 3-6 AT LAF t, A FH S IUAG IR 3 2 5 I AR T b I ok i & AR
Frig /b, ARARIFEHE —Lehk ®, SRIMEME B A BRR T 22 )5, SR MK
BHET-BAT . FT LA R AR ot Bh R S T 26 SU 3B 2 6 A 2 A Rk
337 mELZ%MH

WA FER R R T, e R T EA N JEMERRIE S g/L, #BH
BIIEE 320 W, RIS [A] 30 min, RIEIRE 50 C, UL FNTIE 92.5%.
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4 PP BIBRIR K T2 TR A
4.1 BRI E

S = TR TR A A — R SR AR B (A I 2R S
PR F R R R I, — (A P B ORI T o R P
F A S G (BB (1 R PR R, AR RIS I TR IR S T2,
LB AR . DRI E raling 4 — P i P e AT i A T A )

4-1 P P AR SR 2 B A Al R
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4.2 HEFEEIRK TV AR
7 FEI B 7 I B ) AR B AR R IV R T 43 BR o ] St R ¢ T 2 0E
TEIR AN 23 T — el tkw FEFEIEE, X L ZEITHE A
FUEAE AFEESHGHEAT NG, LEXS S5 RINEE 4-1 o
R 4-1 UERTE REFEELXT R

fabr SEHE T St fE
BHEE (%) 50 80
IBIKASTE] (min) 120 55
IR (°C) 20 80
ARIIHFE () 3 1
IKEHE (U KB 6 3
COD (mg/L) 3000 1000

MR 4-1 Al B L Zseht)a, IRIAH 50%T = 2 80%, IRIKIS [H] 1 120
min f%% 55 min, Z&VRIREH 90 CF¥% 80 'C, Z&VRIHFEH 3th %% 1t/h, /K
FEHH 6 UJIKREUWIIE A 31/ T5Kk4), COD H 3000 mg/L %4 1000 mg/L.

B G RR K T 2 FFIERE . AR BRE, % —FBH T ZAE LI |,
FMH SR H AT 028730548 150 Wi/ H, ATLAL) 20 J5To/4E: IR K FE
300 W/ H , FTLIHKEGAS 7 3 7Cl4E s BRAREKFFIN COD f&, 941 J& /K AL P AL
KL 3 TITOIE, CRETTEA R LI AZ) 30 R JI G,
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5 AR5 RE
5.1 &g

(1) ARICRFH CA FR =R i P 0 — R IR 5% 25 B 7088 7 U Al B
S HAKIB 3 L BE SR EEIR 32 = PR 3% T2 SR, 45 L o 8 7 U A B oo Bl I
R R R i A I, ASURT ASR = BB 2 IR SR, R ik ] DA AR
S ]

(2) GEFHEMEEER T2, HEAREIZMN . AT, B SRR
SHEFOS FERFZME, FEXT SRS IR KA G I A Wi ol gs
MIE RSN R, G RN T KM, Rk E MR I KA NETE R i
WRPE 5g/L, HEFETE 320w, RIEES A 30min, 2R 50CH, IRKAEA A
92.5%.

(3) I FH 8 75 YR 8 S 4 A o i ST 2 4 A IR 4 ) St 3 25 b 1R 47 24
W, (ERIAEN LT AR Tkw RTHRE BRI E, K
PR A S B R IO BER S i, A RIBLE R R MK 50%T1 &% 80%, iB
JISF 1] B 120min [ %2 55min, 28R 2 H 90°CF% 4 80°C, ZIRIHFEH 3t/h f& %
1t/h, JKFEH 6U K442 31 )5 K44, COD H 3000mg/L F% % 1000mg/L,
NANMEATL) T ORERI BRI, Bl T IRIK IS S COD . 4% 2%iBRK T2
PEEAHIE TH LA B R T A AL 30 R T TT.

52 B¥

ARSI TR TR A i T2 T8 MR IR Ik T2 Sk, fE S0 = F T
AV SEBR B R I T AR, (HBAFES — A R R — D ol

(1 P TAE R y5 Y f, SO 5 /MR R 78 R e 275 e R
(B3 VIO N FH I B B2, 2 18 91 R FH 3 P B 3 A F8) T BB /0 i 7 R e
TG Y, b5 Bt P R (4 s A

(2) FEI256 38 A b o3 B v o 788 75 S SRR 2 R/ B AT e
RYIEJHERIRE AT, R — D

(3) PR O SO R AR . AXERACGR B2 8 P K R 3G K
Wt 70 5 B — P T AR T T 250
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X T P U B R S 1) 2 B L2 — P i R, fE R I
RYIHA R A B APk BT ot — 20 KVa Bl e - i B it 7 2% . =
2% ARGIHR AN T AR5 A Z A, Bt TR A R IE [
BB A B A AT H AT IEAE S AT N 2

BEAE, PR AE IR IR L2 A [ 35 ORAIRAIE, [RIAF AT LA RE A2 15 RE A e 7
BRI . St AT BN T BRI E . X E (SR T
HATIEAEREAT S, M0 seiaai RAGRAE CEngelhsn) b (I F3) o JE Ik
5 J8FE T REA I JEUR (R 7 R e 2 B oy FLdk AT etk , LG BER T E A,
REEE & — BT T A& A T AR R T2 0 ORI A B, B KR R
fERAEME BN A

ﬁ

/
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Rz, FBHAERDNEARFE RN . AR AR AR T — RS FE S HI
Ko s R T B SR AT H AT 2 0, SEIE R RO T N
TVFZ TN ENR A TR IE R, B R KR

ALK — T ARSI 1 AR 15 2 AN i 2822 i dig 3 B0 K 22 AR 20 % 8
MV AR T H ——8 P B B ) G B IR IR T RE AL L 2 S R B e T A BT BN o AEIX
ANAIBNEL, 43 B2 MR B4R T, R SLE /N 1818 K O BEJI AL 5 B SE R 1Y
T ORI AR LR EE, B ST R8I BE I KR BARSEL
L A B B SR BE A, (B OIS T — S A ) e SRR e — TR YA
A . FERMGREZIMINEE TN, &SI 7L Tl ke KFeIF3R1e =55
oo B R TN R ) B O IR S, AR SRS B R 45 TR I
e MY, BB TR EL . RRIEIERITAUE IRA F RS S B
Hh ST A ) 0 R A i P DX R L

SR AT A L35 [R5 & B INREATT, AT ORAT TR 5 R S 56 5 AR 0 AN PR R A A o T
[, T A2 BT 7 23 AR g L M (R R 8 2 A, SR AR o 1 [ R AR G F R A I A
BEARJFE, W AR B3R RIS B L R, AR
AR I 2 B RN et i A b 4 S ITE AR TS B, oV TIN5 HY I ) R, Al
e S I, SIRAT RS, Bk, BRI TR RREL. H12 Tl
bR L [RIBIE AR & 55 F) 2 5 R — R A SE e = s = F 19 H H AR

XY 2 ARSI = BB, W AR B S AR KA B, Rl
HRE T 46 B AR T AN PR AR AR . JARME RS EARKHYE B L ER T, &
B, EREHRA!

ORI R A AT, ORI =B RsAE, fEAEE TP a R R E S EW
Mgt s, AURITRE, FA Bt TR R SO, KR RA L
24 B2

SR A BEX JR AP ) 4 ) SCREAIANEE 5758, A RAF LASE R T E k.
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F.3 RRFIREMHERIB L
1. RFH, KGR, W2 SR BB LR EARB ). ENGEh
71, 2017, 34(9):41-43.

Ep e Bh 3
TEXTILE AUXILIARIES

Vol.34 No.9
Sep.2017

BIMBELEIW
201749 A

G GAs B kB bR AR KR

SHH, RS, BURHLC, kOB, B o, Tolm
[l & FAERELEALSHHER, THAEE 210048; 2. @RERLASE S EHTLR,
T 226007; 3. LR (F M)A RS, maEM 213022]

 E: #WUENEY CRTZEERERT CRARTIITENN, WHEBS REABIEY CR, EZTBERINE,
FRRE . CRNEN CRBENEY) CRENTIDLRETE: BEKULEERBEVN LRE, EBFERINEN 600 W, LR
89879 10 min, CRIREN 60 “C IRATKEWRRDECN 10%8Y, CRIETIE 12.15% BB RIEA T EU R BH BERE (B 2B
ZNME REEHRS.

K. FY; LR BER LRX

hESHES: 1310063  XHERIZED: B XEHS: 1004-0439(2017)09-0041-03

Ultrasonic assisted warp sizing technology

WU Lili', ZHU Beibei?, GU Feiqi®, ZHU Di*, WU Xiao’, WANG Jianxiong'
(1. Department of Chemical Engincering and Material, Nanjing Polytechnic Institute, Nanjing 210048, China;
2. College of Chemical and Biological Engincering, Nantong Vocational University, Nantong
226007, China; 3. Menca Technology Co., Lid., Changzhou 213022, China)

Abstract: To solve the problem of high energy consumption and uneven sizing in the traditional sizing
process, an integrated ultrasonic sizing technology was developed. The effects of ultrasonic power, slurry con-
centration, sizing time and sizing temperature on the warp sizing rate were investigated. The results indicated
that ultrasonic could significantly increase the sizing rate of warp yarns. When the ultrasonic power was 600
W, the sizing time was 10 min, the sizing temperature was 60 °C, the volume ratio of slurry to water was
10%, the sizing efficiency was 12.15%. Under the effect of ultrasonic sizing, the breaking strength, elongation
at breaking and wearing times of the warp improved somewhat.

Key words: warp; sizing; ultrasonic; sizing efficiency

ERBMELY EEMREURGHATAYK T @R RIS RS TN Ao, SR E

AR EYE LRI S O 5 58 7RI EE g
BE A S Bk 32 R GUE R AR BT R A
PR e PR — R A R R R
FEEFEERS R R MR LK
T EERE, T ERAEMAY R R H,
TEMBAB R MRRER LR TZRAEN
HhEEAR AN ABFF R EE T 6], PR B

Wi HE
HEEWHE:

2017-03-02

FREIT R AR RE LR BEATRE S A EETy
8 LU A B A AR M R RORTE ST A e 2
T A i BB AR ILA, e Rk e
EEFE AN,

AR AEERRAMBEY ER HAE
PR EE HORMARR 73 B, b 3t [B] R 3R B 45
ESSER R S0

LAE HFETRE RTAE [FEIW(2016) 155 | ILAEKFE LA 210 B (201611052005Y) s 8 TE A B EH R

(CP12014004) ; ¥ i i BHEL 5 i P BE A 28 (MS 12015027, MS12016045)

EE R
BIEEE:

24

RAF(1981-), 2, A S AL U0, B LB R A, IR T A B R R IR AR 558,
RAERE(1981-), %, Bl R, TENF MR B2 SRR LET IR,



F IR PO RS B B G830 7 i IR YT i T 2 AU S N

F.4 2017 SVLHE TN SR AFRRKAES

< ORI O 95 AN T
= (zf :) vc%ﬁgiﬂ"\ S \,@O
A [N
xR H
& i X %
AR IE Ji]og:

E201 74T 3548 85 S OB RS K T
125N ERE 53 H
gk, 4l G g %

25



FEE PR B BT (RS0 7 i IR YT i T 2 AU S N

F.5 Ehig TG R BUERM TS

26



	1封面
	2任务书
	3摘要
	4目录
	5正文

