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Effect of electrostatic on weighing accuracy
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Abstract

One of several parameters causing inaccuracy in
precision weighing is a static electricity. The charging occurs
through rubbing during the handling of objects or containers.
It mostly affects insulator materials such as rubber, plastic,
glass and powder. Various types of materials such as
glass, plastic, aluminium, rubber, and paper are tested in
this research but plastic and glass samples are easily to
get charged in conformity with the triboelectric series. The
charged and neutralized objects are weighed with analytical
and micro balances. The charged samples have the problems
with the measurement drift and the balance stability. The
electrostatic charge affects the measurement accuracy as
the weight value of the charged object appears heavier. This
measurement error is caused by the electrostatic forces acting
between the object and the balance. The charged object also
givesthe poorermeasurementrepeatability than the discharged
object, as confirmed by the high standard deviation.

Therefore, the removal of the electrostatic charge or the
neutralization on charged samples is essential for weighing
process. This is to improve the balance stability, measurement
accuracy and measurement precision. The reliable

measurement results will be finally obtained.
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1. UNU (Introduction)
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2. 9amMasIas (Experimental methods)
2.1 AadanAKaL
2.1.1 TUUNARBLANUIN 5 Faeeing Tnntszanmy
2.5 cm x 8 cm (N34 x 817) A WeluLAa welwaaRngia
polypropylene WHuagiiles qeiasesIsuTnG uaznsyane
n989 ﬁﬁmﬁunq’uﬁmﬂi:mmﬁq wanann lave 809 waz
N9LANEANANGL B9 5 Fregsbaztiunldnasey
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212 TUUNARBLS LI 2 Fa0Ene Ae 29ALAD
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nansznuaadlninainluiadae 2.3.2
2.2 \aFasiia gilnsal uazansLAR L
221 aetalniin (Electronic balance) a1191
3 1pit0s neiseasiden daseliil

\FaaaT U WAM | Readability | Capacity
1 MC21S Sartorius | 0.001 mg 219
2 ME414S | Sartorius 0.1 mg 410 g
3 LP6200S | Sartorius 10 mg 6,200 g

2.2.2 wisnsialnihadiaiive SIMCO u FMX-004
d3uTn Static voltage Tignunsndnsnldivalszqlwiinuan
waztlszqlninay FausiAn -30KV B +30KV Tlszeizmmsen 1
wiatlszanns 2.5 cm Tnauansualusinmanaziunuuansus
nefamidlulszquanvident wazil Accuracy £10%
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« Auto Mode 0 kV 214 + 1.49 kV (Low range),

+1.0kV 14 + 30.0 kV (High range)

« Low Mode 0 kV 01 # 3.00 kV

« Hi Mode 0 kV 14 + 30.0 kV

439n153M lon Balance 0 113 + 300V

Minus Bar graph Plus Bar graph

HOLD Mode Selection
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3. NawaziIasal (Results and discussion)
3.1 HAMSNARDLI
3.1.1 mimwmﬂmﬁmﬁmﬁﬁm%uuuﬁm
m@mﬂnmm@umnmmﬁﬂumummwmLﬂm@mmwﬂu AU 5 Fiaeing Ae WY WaNaRn agiitlen QelesnesIINTIg
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Ussinymanainuazuanmageyluindenansenuaeliingdnfitsentsdaimen

S, de vy g .
m19797 1 AR lFa s dan s iatunngiu

Finating el ATala el ATola

Wiia : WadFn Wi +9.9 kV WAAFN -15.7 kV
wiia : eenNEIINTA win +9.5kV QHBYNEITNTNR -2.7kV
wiia - agie win +0.5kV agiiten 0 kv
agiiflan - wanasn agiLde +0.4kV WAARN -7.2kV
agiiflan | QINeHNEITNTA agilan 0 kv HeENIBITNTA -2.4kV
WANARN : INBYNNEITNTNA WANERN -10.8 kV NNBYNNEIINTNG +2.3KkV
WANERN | NTZAENIDY WANERN -11.2kV nIEANL 0 kv
QEABLNEITNTNR 1 NTZANMNIAN ANGTIGRREER -5.8kV NITANT 0 kV
W9 : NIEALNIY Wi +10.2 kV nITA 0 kv
agfiflaw : NITAENIa agilan 0 kv NITANL 0 kV

3.1.2 Mamagaunanszuradniadanisanistainmin

4
o

m@mimm@m\iﬂi“mwwmmsmu,@ uianRuazlufidnelnn L‘]J'LL@\WI’W’NV] 209 4 fail

d 1 o o o 1 a ¥ a 3 A o a v =
RMNFINN 2 mumunmmm@mawmmmmmzunfmmuimmnlmmsnwmu"l,mxmm 10 mg

5 AnTieuld (@)
Fapsefi| wanadn | wanahin WAIARN WaARN wiin win wia win
(0 k) (-4.3kV) (9.5kV) | @<lnftatin) | (Okv) | (+47kv) | (+9.8kV) | (@elufinatin)
1 31.56 31.56 31.57 31.57 126.61 126.62 126.62 126.61
2 31.56 31.57 31.57 31.56 126.62 126.61 126.62 126.61
3 31.56 31.57 31.57 31.56 126.61 126.61 126.62 126.61
4 31.56 31.56 31.57 31.56 126.61 126.61 126.62 126.62
5 31.57 31.57 31.56 31.56 126.61 126.61 126.62 126.61
6 31.56 31.56 31.57 31.56 126.61 126.62 126.61 126.61
7 31.56 31.56 31.57 31.56 126.61 126.62 126.62 126.61
8 31.56 31.57 31.57 31.56 126.61 126.62 126.62 126.61
9 31.56 31.57 31.56 31.56 126.61 126.61 126.61 126.61
10 31.56 31.56 31.56 31.56 126.61 126.62 126.61 126.61
Mean 31.56 31.57 31.57 31.56 126.61 126.62 126.62 126.61
Error 0.00 0.01 0.01 0.00 0.00 0.01 0.01 0.00
SD 0.003 0.005 0.005 0.003 0.003 0.005 0.005 0.003
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P

Aﬂ‘ 1 % o o 1 a % U % A o a % =
F13NN 3 Aminresiaetanatafnuaziidiauldanimresianaulsazidan 0.1 mg

' v
o o

Fansefi| wanain | wanadin WAARN NANARN wia 0! win 0!
(0 kV) (-4.9 kV) (9.7kV) | @lWdadim) | (Okv) | (+3.3kv) | (+7.6kV) | (@ 9lnfinaiin)

1 31.5657 31.5665 31.6396 31.5656 61.1503 61.1549 61.1607 61.1502

2 31.5657 31.5664 31.6402 31.5656 61.1503 61.1548 61.1598 61.1503

3 31.5657 | 31.5663 31.6404 31.5657 61.1503 | 61.1547 | 61.1595 61.1503

4 31.5657 31.5662 31.6392 31.5657 61.1503 61.1543 61.1589 61.1502

5 31.5657 31.5684 31.6401 31.5657 61.1502 61.1545 61.1587 61.1502

6 31.5656 | 31.5678 31.6366 31.5656 61.1502 | 61.1542 | 61.1582 61.1502

7 31.5658 31.5671 31.6400 31.5658 61.1502 61.1543 61.1584 61.1502

8 31.5658 31.5668 31.6353 31.5658 61.1502 61.1542 61.1579 61.1502

9 31.5657 | 31.5661 31.6357 31.5657 61.1502 | 61.1543 | 61.1577 61.1502
10 31.5658 31.5653 31.6370 31.5658 61.1502 61.1541 61.1579 61.1501
Mean 31.5657 31.5667 31.6384 31.5657 61.1502 61.1544 61.1588 61.1502
Error | 0.0000 0.0010 0.0727 0.0000 0.0000 0.0042 0.0086 0.0000
SD 0.00006 0.00089 0.00202 0.00008 0.00005 0.00028 0.00097 0.00006

P I S o a Y & P A oA P
AT 4 ANt udnaessnedtananannuazuianeulaaniaTasianauldazidan 0.001 mg

Aeuls (g) Aeuls (g)
fapeit[ wanasn | wanasn NANQRN NAGRAN wia wia k! 0!
(O kV) (-0.8 kV) (22kV) | @Wldatim) | O0kv) | (+06kv) | (+2.5kV) | (@ alnfinadin)
1 2.328289 | 2.331887 N/A 2.328295 |12.235941| 12.236241 N/A 12.235946
2 2.328290 | 2.331615 2.328294  |12.235942| 12.236018 12.235948
3 2.328290 | 2.331503 2.328294  |12.235942| 12.235972 12.235949
4 2.328288 | 2.331363 2.328292 [12.235940| 12.236188 12.235948
5 2.328288 | 2.331332 2.328293  |12.235943| 12.236175 12.235949
6 2.328287 | 2.330937 2328292  |12.235943| 12.236163 12.235950
7 2.328288 | 2.331027 2.328294 [12.235943| 12.236151 12.235950
8 2.328288 | 2.330806 2.328294  |12.235943| 12.236138 12.235951
9 2.328287 | 2.330664 2328292 |12.235942| 12.236112 12.235950
10 2.328287 | 2.330486 2.328293 [12.235942| 12.236075 12.235948
Mean | 2.328288 | 2.331162 2.328293  |12.235942| 12.236123 12.235949
Error | 0.000000 | 0.002874 0.000005 | 0.000000 | 0.000181 0.000007
SD | 0.0000011 | 0.0004493 0.0000011  [0.0000010| 0.0000815 0.0000014

wHNEwe - N/A manefie Afidsnguuseildsulasnaennaiduiiiaananieiesdsliidnganinziatiasinliguhimnam
ldanansngudinisialed
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T iRmauuisTanessssnT AtuaAn ludnwnisnseii
d ﬂemmmmﬁummuﬂiﬂiwﬁwLﬂuammmmmmmq
wiazflunaniderhangiumanadin deddnanssrrumi
anansosuvdelididnaseudld Geansnearnnazanuilals
wreiugiannsauae agiillandnaglutlszinniany goyde
adnmasawinliiAsszqlvinuan usrAndluinldgaunnin
winignansnaInAAng IfudannGeeandudndan La
a v = o = A
Huwilidunaziuanuazdangaziszqlifnay azdFaemiu
o o Y o &l

andule Al

wualiiunsfiaszqlnfiuanuazau

< e 1l3zquan U9eqAY---moev >
| ufo | oqfudlen | nszaw | qeilesns | wanadin |

aziiulddndaglsznnuiowaznanainduuiliunaziia
. v A oA e 4 4 y
Andlninladedie Mauiudaglssnman Geuanimeasuiv
Ifaenndesiumgud) Triboelectric series [2,3,8]

3.2.2 HANILNUABANNNNANAIATRINITTR (Mea-
surement error) LATAIN1ININT bAU89N1397 (Measurement
repeatability)

F19797 2 4 4 wansranisdaiminsaatngag Ty
anmfunaneanalwinAutiminaessinedaniszqluin
AnmAnAn A aDnFawE 0 kY D9 £ 10 kV 1 annuATeads 3 1rigad
wudnanaaRnLazaaauianilseqlninladdnaziduuen

o T ar Cr o o
wreautiu azduuinunndminaesingnladdlszq i
yisailAn 0 kv IAngdmenalulnanssnunininiladanas
\riraedatlazinm Precision balance (Readability > 1 mg) A0
tinasuuwdastiesninuddnninadnazdszunas £ 10 kV
wrazdsuasanistafluatinannniiatasqepTaetatszinn
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