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Comparison of testing method for negative ion Textile

Sun Cong Ge Mingqiao
(Key Laboratory of Ecological Textile of Ministry of Education, Wuxi 214122)

Abstract Based on existing negative ion test method of textiles, the amount of negative ions were tested by
coating the nano germanium powder on the fabric. The advantages and disadvantages of average value method and five
point value method in the evaluation of fabric negative ion were compared and analyzed. The five point value method
refered to the average value of five maximum points in the frictional stability interval as the amount of negative ion
generated by the fabric. The average value method refered to the average value in the friction stability interval as the
amount of negative ion generated by the fabric.6 groups of experiments were carried out to compare the two methods
by analyzing the standard deviation of data, and to study the advantages and disadvantages of two methods. The
experimental results showed that the two evaluation methods were of practical significance.Compared with the average
value method, the five point method of value calculation was less and simple,which can quickly reflect the experimental

results. The average value method had little error in data,and can accurately reflect the amount of negative ion generated

by fabric.
Key words

AR TN S Y E R R AR, BT
B o i A T AR — A B R bR
8 X 2 A AR K B A AR T AT DL ok R
TG e W B A0 R AR WL T R CRUA )
AEC I R IR N MR AT B A B SR
RIS A RS WA TR T Al 4R B R
J R B v A S e T EL AT 0 ) R 2R A T 1 A
AR HERLRE

e [ X 210 BB T RO WE ST AR LE T HAS i Ak Tk
A B, X G S RS I T 3 PR s o 2 S i

germanium powder,anion generation,five point value method,average value method

) SR A7 A — S I8, L 4 R HE R R A 3 T 12
FIPE B A v S AL 004t 25 1 A BB T 96 475 TH R i )
2, RS, J 25 S R R BB L OE S W i 2L 1) 7
B RER., RGN E R A A R Tk,
W —FOr R GB/T 2013 95415 1 55 7 & &
P4 S U 0P A o e SR R ) L B I R 4
HRUEE 45 R DX ] N Bk 2 S0 Ak 5 AN Je R A S M
YENGU I s 7 & . 8 Rk R P U
T BVHURR E DX 6] DY T A B801E 1 7 B (B S 8L 11
s R, (AR 25 A & 2 B I PR 8l L 7

ESTIR: LI & AR S R d i TR % 5 H (PAPD) (JUSRP51505) ; 1 ot 25 1 5 A B BF Ml 45 2% % 551 %% 4 % By 55 H (JUSRP51505,

JUSRP51723B)
YEH B A PR 1991-) . 5B W+ W5 7 8 M SHBEST 4k 5 45 234 .
B & N:EUINFA957-), 5, #0824 S0 BF 58 05 ok T g

B 2T 2 FF K I 2F 4 4 R A



- 156 - 1 T 8 B 946 &

BT A i A AF DR R S, R B R T kA
LRAE BN B N e 3 i e A AT B R AV 1B Tk
At AR . DRI, A BIF 508 P Rl 7 3 4 0 3 4
AEPEAT HOAE 8 Al A R 2 B R 15 E P R T 9k
(4 DIE ke A

1 fAEFULRSE

S T PR IR AE X AR R K A B L AR R GB/T
2013 G52 BB 1 a0 R DU ORI IE A o A R,
>R JH 375 W 4 3. 5 3 B i A — A~ T T AY 48 2% AR UKL T
WA RS, HAE R (300 £ 2) mm X
(560+=2)mm X (2104=2) mm , Ji§ # R H 46 2% Je Je b
S 1o ol - NP B £ e DA W = 0 2 T G Y A
3L AR T SR MLAL A 2 DU 3% R A A2 Bl AT S BT
SUPIRE S BRSBTS R A e A
BRI,

10 |9
|

1 12 4 5 13

— O\

1
/ [

I
A

&(P

— A
H 3

P10 T ok A AR T I B A I
L H L5 2 TR 5 3. [ R 5 4 < (B B IR A5 5 T A A4
6 JEFF 7 BEAR A 8 b BEBEAR 5 9 I 1aUAR 1A 5 10 3 I 2 2 6 4% 5
LT s 12 I3 25 5 13 58 TR I 67 1)

HLAL 1 AT BRI AR 2 e [ B IS AR 3 I &
AR 4 B R AL 1 23 b 52 5 2 TE
TEEEMN 2 b BSR4 A R 8 i I HT
6 A 7 R (LR EER 5 RS r o VIBARE
T, BRI AR 8 SR TR AT, L EE4E AR 8 &g
FERER 5 b DET K iR [ e 76 T B AR 2
3 AR A 0, I R AR I AS 10 #E
Py 11 AR 28 12 193RI B2 . 1T KEC900 + 1 &
FRAGE R O 13 R 2 i s kA,
A s ML 1,5 sh A% o 1B 4% 4 R A A2 B, i o T AT
6 RS 7 EH T B EESE AR 8, XA AT

2 BT AIERE

BB T IR AN R R A e R e P, I
st %o YL RN B B — e BB R . SR PRIK
W R % OH™ #1 HY, OH™ 45 & K 4 T B ik

H, O, . R, PREE IR E m A F T e 7 B
o AE—5E W BE RN IR T B el T2
[FI] 14 O 48 M0 B 4R L R B L B SR T B
TURBEIE o (RIS N 2 A A R
(OE R 7SR 2R N RO R vy S o L U s N
PRI Pt B KEC900 + 17 88 I 4%, 3L
HA —E WPk R RE 7, 7T LU 2 2L 60 1 Il

3 X

301 AR

YK B Ry BAA R AF R TR R RE T, 1 ) Kk
S LU ANk B N ARG gie Iyt R —Fh Z TR
PRAE R AR, B — @ A iR gE k. FER RS
Sei R R 0.9 g N TR BB K 12 18 TS i 2
9 g BB K ko i MR I R ORI KB B
BIFWG W E 1~ 2h, 75 H 58 2 0 iR 8 i3 5
A 1g GKEERY . LB 50 1,88 J5 34950 0 1 3K 5
FAK A 100mm X 100mm AR AT B, —36 6 41, 4t
TJafi .
3.2 AYaBEFREENKRE

PR [ e RS L PR R HAR O,
B DA T AR R AR N, A OB R R
50mm K B SR A AL (LS WY-01) i #% |25 R
25 IR ASORN H G 15 B R AP ISR 1 A Bl L O R
YR AR . TR R A At s I A, B S I
A BE A I XA Y 0 R L M B ) 2min
FeAT s SR I I Bl PR A e PR A T A A
BB & AR o M B (] 4min, 0] S . R
SEEE S5 O P s AR B I R B R L U Sl
SAEE L Smin, R IR —41RE A .
3.3 ABFREEMNRERRSW

DR 5 R IR 20°C AR 65 %6020, il it
FEES Sem, T EH K 9X (1+H10%) N
3.3.1 RABFTRAZTMXER

2 IR 6 HLFE S TE RVRE S5 A T I 1Y £ 88
KA, 0~120s Fon 7B A3 & RS 30 B,
MAAE N B & . 120 ~150s (40 5 25 21
N BB IR B S Bh S L U BB T R A B
PO [A] B 3G i . R O EEEA RT 2V 7 AR
BF. 150s F. AP EFRAERETRE. AH
Wit 5 B T 79 28 ki 28 A L 7 R A A 0 B0 B R AR Y
[Fi] Bsf o 8 43 70 25— R 55 i e T S BT T 2 BT LA A7
KA T B A .



Bl i B RETY

Ut I3k i ) LA « 157 -

T 14005 7 14005

g 1200 AT £ 1200'#;1;12 |

<'_1000 £ 1000¢

= 800 = 800f

18 00, = 600

N 400 N 400

M M

& 200 & 200

® 035150 250 350 & 055 150 250 3%
B /s iR /s

53

HETFEHR/(Fcm™)
S
S

056130 250 3% 056130 250 3%
1400 i) /s 1400 8] /s
£ 1200} 5 & 1200} ¥ 6
£ 1000 £ 1000 NW\W
< 800 = 800
@ 600 I 6o
N 400 ff, 400
¥ 200 200
& o E o

50 150 250 350 50 150 250 350
I fE) /s i) /s

K2 o6 Ak

3.3.2 RBFREZMNXLERSN
S A - HOBE 482 DX ) P e KR 5 AN BUIE Y
A R 2 S 0 A0 ) D 2 JBE T DN A N ) B
T & AR N AW R AT BRI R R (45
B, nk 1 Fis .
1 AAREFTELER

215 1 2 3 4

o
[}

. . 1278 1194 1345 1230 1202 1148

JEE 5 K E X 8] 9 2L
N . 1226 1209 1372 1238 1210 1155

T RAEREKM
. 1205 1229 1372 1270 1220 1193

5B (B %k Bk
) 1176 1263 1386 1290 1237 1229

IR /(A eem ™)

1173 1313 1404 1322 1266 1267
FME/(Aeem ) 1211 1241 1375 1270 1227 1198
JEE A B T e/

(A~eem™3)

328 295 342 300 350 325

PFELER /(A eem3) 883 946 1033 970 877 873

P2 UL 3 - BOEE 5 75 7 DX 1) P9 B {1 SF 2
(B2 SR Hh ) Ll 25 P 5 i 00 R PN 1) 0 7
®2 FHREATEER

215 1 2 3 4 5 6

JEE g e s X ) P 2L R

BT REREFARMEM 912 939 997 1015 1021 937
SEHME/ (A eem ™)

R AT A R

(A4~eem %)

328 295 342 300 350 325

TELER/ (A eem ) 584 644 655 715 671 612

13 BN AEAE R B 108 AR e ) PN AR B L 4
F 2R,

X PR AR B A R gk 3 iR . X
S FREZE R CV EBETT B ER, 43 i LG ik
CV #X (DK,

X +X,++X,

X = (D
n
(X, —X)*
S = (‘7) (2)
n
Cvfixmoy (3)
=¥ ;

K. X N PHE 0 bRl CV R R R
B X AREARAE 50 TREAR KL
®3 EAREESEHREETEARLE

V 1/

C
20 5 1 2 3 45 6 FHE FRfEE y
0

TS IUEYE 883 946 1033 970 877 873 930

SEHIHUE R 584 644 655 715 671 612 646 46 7.12

M 3l LAE L PR T E R I CV (AT,
B 25 <10 05 » BEWT P J7 32 7 ) 9 205 R AR LAY 52 B
B (B T IRU(E T A B 1 2R A R 22 T
S 2 BRI R P S U VA A5 2 A 45 2R B B/ fE
SRS B0 9 S et 25 44 09 010 1 R AR . e LA
PR, oG R A P T 7 A YRR B 2 0l B R T
SR 7 A2 R Bl DA T 445 7 21 B 1] 00 3 f) 214 97
T i e 0 AR SRR R B 5 A B Y O
AR 2 ol A 008 1 A A A i O L S RE T R e bl 11 21
Yy SEpr B 1 kAR . Ah, TR RE RS
Wy 00 B D A R B 4 DX TR0 X 0k D 2 B 45 i
R A0 A G B4 T A SR X A FEE 4R
AEINRAR N ORI 5 A 08 1 & i S M X
KSEOHR MR R TR AR, Wi, P
YRR AT B I B A R A A . RO IA A
Mg T BCIEL VR AR X g B0 AR D 5 M REASR
B S e SO Y R T R AR BE T 5 T 4 U i R
SR I R R A R R

4 #Hig

(1) BE ™ H2 1) 752 S RO A AR RS i,
FEOR A LAY EZ B, P R IBCGRR SR HLAR R
F18 R ATLA R T 9 0 4 2R 19 e gl L S A A T A E
YU I TR T SE PR A AR RE T

() RERCA —AG5 21 M b o, H S s



o546 %

< 158 -« (AN
YRR A T oE RS B i il A R IR AN B = (H [5]
S DN ) % 280 X N 46 SR A, 23 6 AR KA 5%
ma, HLa A AR 2 — ol B sl e B T TR s
KR ZEZEW S FECEL ARG/, X T mis A
FreliH [7]
OIRZT R E 5 Ky 8 50 2
IR R R e KAH 97 2 S - I B K X AN g L8]
N G5 20 ) 2 PR A B B i, AR MR R ] —
I 5L T A i AR AT 2 R S B B T A -
U Sy Sl ST N Tl - Sl S| [10]
BT, AN Wb 38 SR A i 1 1 8 1 i
S % ik .
D17 T AR b I 17 BR3E b 2 2 B8 - W5 itk R [ ], 2 5 3 [12]
Bi4l ,2013,22(4):705-711.
(27 M/ JulE%E . 25 7 608 T O B A i 5 22 28 4 iy e [T,
A6 B B AR, 2015,43(2) :136-137. [13]
037 At 030 AT 0k -, 7 2 67 15 F- 20 fi b ek 060 B0F 50 308 o8 J%
FALIJ AL T A48, 2005,33(10) : 35-37. [14]
[ BR/NEERUTDE. 28 2 % 27 80U 58S T 2 B i o B 5

[11.444,2016,53(10) :17-22.

4 1 5 21 b AL R 2 B S B AR o HE R % 512 . GB/T
30128—2013 24 i B B 7 & A kY R WA A (ST b 5L
o [ AR R A L 2013,
BT L BRAT L TR AR L A5 SRR T 47 U R KL T ¥k B R
(1.5 4R ,2010,32(5) :42-47.
A AR RO 7 R AR B [D]. S . LR K
2,2007.
EEWE 5 SR U TR R R MR (D] il REKR
2£,2006.
FETC L. 51 B F 4F 4k S LA 8L i A R L Rtk e Y
[D].JE% : TR K2, 2007,
A 25 HL T e e I 7 AR B B [CL v
LR 2 22 5575 R 4 [ A 3 2 1 2% R 251 2004EMC i 3¢
££.2004 . 4.
BT MR 2 8 ()] [ 4 R i 4z, 2010, (30) 1 14-19.
41 25 U bR AL R & B S BRI R & B4 GB/T
6529—2008 25 2 ity PR AR50 T A o R LS DL AL ot [ A
HE AL, 2008.
BUAEMG L 22 AR e 27 UG R B T R AR A 5T LD 0. [ B 45 21
F4%,2013.41(11) :51-52,
B E BRER AR L 2 0 ) 2T 1 4 gl X 2L BB T I
[J]. L2 VR 8, 2005, 33(4) 1 54-55.

%5 B #3:2018-00-00

PIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(E#F 154 )

(3B A M EHE 800°C 1Y b Tl 5% s K 1l 43 Jil] ik
F| 45. 93 % ,43. 51 % ;s BRBE R 3 B 4 R AL IR B 5
2 BB k2

(41)PA6/ADP/ATH & & # #hi# i 850°C £ #4
22 SR o EL A AR A (%) BELIA P AT Js Wi 4k

&%k

[8]

(9]

(1] T RBH R B Nylon 6 Ay BH 8% 1 2 1 P 68 #F 5%
(D] K b k2%, 2015,

Sy, Thh VRV R AR R BERR AR/ BR SEURE AR B PAG 1
RERFFELT ] BRI R4 . 2016, 44(7) 14245,

ZE WA L MR 20, B R0 TG 1 BELJR R BEL A B £T 3 3 )2 K 6
RIBFIE )] R o TR B2 5 TR, 2006,22(1) : 242-245.
FEWEFS BRI G , B 04 A LR BE AT R SR SR -6 I T o 3k R
[J1.BAR AL T ,2013.33(2) :33-37.

e X, BB — 5k A R = R 2 R R A K
AT LT B PAG6 (B FT (] 4L TH &b A}, 2007, 35(5) 1 19-
21. [13]
7 B AR N = R U R BR R B PAG & A bR

PEREDFZE[ 10888 Tl , 2013, 41(4) 1 96-112.

SR KB AOMR Sk, AF L AR B/ AR AL S A BN Y

(10]

[11]

[12]

il 4% B A EVA BB L LT ] AL s R K2 2007, 29
(10):1027-1030.
Atkinson (nee Moth) P A, Haines P J,Skinner G A.Inorganic
tin compounds as flame retardants and smoke suppressants
for polyester thermosets[ J ]. Thermochimica Acta, 2000, 360
(1) :29-40.
Atkinson (nee Moth) P A. Haines P J, Skinner G A. The
mechanism of action of tin compounds as flame retardants and
smoke suppressants for polyester thermosets [ ] ]. Polymer
Degradation and Stability,2001,71(3):351-360.
Beyer G.Flame retardant properties of EVA-nanocomposites
and improvements by combination of nano-fillers with alu-
minium trihydrate[ ] ]. Fire and Materials, 2001, 25(5);193-
197.
A TR AR /N A A R AE R A v BELAA 1 i Y B 5T
(104 RHBF 5T 5 R . 2008, 36 (6) :210-212.
RAS IR, . Z ORI TR AR/ = TR U B R A e
FHAR =50 AR I MR LT . &5 AR e Tk, 2014, 37 (5)
390-394.
HER IR, 22 2 M. — LB K BRI AR Wb 3 2 AL SR R EVA 1Y
BRI 4Bk, 2010.43(3) 1 16-19.
W #E HE:2017-03-29
&R E#:2018-03-22





