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Summary

Since conventional Usumi's method which is presently being used is not in
accordance with Lambert -Beer’s law and sensitivity is decreased under the
range of 15mg¢ in chloride ion concentrate and affected by diverse ions and
temperature, it is rather desirable to design a new method in determining the
amount of micro-chloride in water.

Hence, a simple and accurate spectrophotometric method for micro-chloride
determination was developed using Triton X-100 and acetone as a nonionic
surfactant and colorgenic agent respectively.

The procedure is as follow. Sample which contains less than 20mg ¢ of
chloride ion is placed in a flask with stopper. Add 2mfof 0.39 mercuric
thiocyanate, 4mf of 69% ferric ammonium sulfate, 1 m¢ of Triton X-100, and
8m¢ of acetone. Stand still for approximately 10 minutes and the absorbance
is determined at the wavelength of 460 nm against the reagent blank.

This method is in accordance with Lambert - Beer's law in the range of
0 to 13mg ¢ in chloride ion concentrate and no interference is detected by
fluorine, nitrate, nitrite and thiosulfate. It does not affected by standing
time. Although the sensitivity is decreased by temperature increase, it is
rather accurate at the range of 15-22C

Therefore, it could be said that this proposed method is simple, time

saving and accurate for the determination of micro - chloride in water.
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I. #& -]

Blwold @l 2 REHAK holl BB AR Wb obuel A, #RE, T
Bk el e %8 fRfEShs HLHol 28 sl ERSH] i ESde
A2 BREE wol Hifrely EEMKel EEI Mo gt L ARH

f

ol by S ChRa, 1960) 9sle] & FEeld EYss glouz
fe#ol &2 EE kel stste] w2 BRI ol Fold kol

Bzt BA 2 FTK 59 kol & wRel W HFHST U=
M (1952) o) g o Alokab—A (MDD o) & 4 RS FIMSE Hike EHEHE
b 02~20mpd AxZA, S-@uel #mlke] Tl 20~ 30 mg g
WE A (%, 1970 &, 1972; Fo} &, 1972; 7=t 8, 1976 ; i, 1982)
B byol 28 ERIb d de FEST et o Hke 2 1o 4
Hizupel 7ol  7lakao)l  Lambert-Beer o} hflle] EHIE R o} Lo
< BESE RXE Aoldle EHEAC A R®ars A @rl & Fol oAb
o R HWwol BEL EMSA EESLY) oddh o HEke EFERERE
Hityyol Lol Bl e AGRA 2 (1) % KEESle] B 9 Aob4t o] 28 HHEss,
ole H (l)o]&o] Ifrstd H (D) —el oAkl ST ERsIA =&
ol A2 iste] AdtEole FTEE MEdte slolth ol & ukgAoez B
Algted  obg 3ied

2Cl~ +Hg (SCN), = HgCl, + 2SCN~ (1)

4Cl + Hg(SCN), = HgCli + 2SCN~ (2)
SCN~ + Fe®" 2 FeSCN2t (3)
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Fig. 1. Calibration curve by Usumi's method

Ashgol & REA $e A9E Y KKl fkal EoA ojeg
RS, A EbEel & WEH BE ASlE @42 KEE AR ol
fhmol @RS olFch zein ookt olest B(IDolestel
Pme mEel AR BEY ¥ U ey ool mEst D

o] 9] mEst x=oldld w2} 2&anx wmste (N, 1952 ; KK, 1962;
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k#, 1963; HRS, 196), Heokis 3Dl REstel #BEE KK
shzdle 24, A4, 94 2 URANE So #B PR KES

Hohi (M, 1952; K&, 1963) MERM, XK, BE 3 2wid (K

#g, 1952; #E-5, 1966). =3 (Fe(SCNm))* "= FEEstd FAs5 R
B2 B LEMEA  Acetone, FIAt¥Fy 5 HAHstz e
(Nakayama, 1960 ; ¥i#, 1950), Acetone & HMEHEA FHESE Aokw 3} c}

(st £+, 1973).

Bl FIES 51 9l polyethylene glycol 2 7 FEHWS O ol R
MEMER A SR S do &5 ded, olEL #EE TH
st BREES HEmMATIR, 53 #H8S kol M AmEHMQ  Alkyl -aryl-
polyethlene-glycol, CgH,; C¢H,0 (EO)nH (Triton X-100) © & " # (LA A oo
e 22 ZoiEsho) (Hayashi, 1977 ; Hayashi =, 1978). Triton X-100 9
MR BOrEZE dAs wmatcke AMS FAS] U w8 (EHY
P4, 1977 ; Watanabe and Matsunage, 1976 ; Watanabe and Miura, 1976), osmium
of EH (kS , 1975), F o] & (Hayashi 5, 1972), #9 & & (Watanabe
and Miura, 1977), w249 E& (Watanabe and Tanaka, 1977), o}ol9 w&
(Okawa, 1984) 5ol FIAstg o Triton X-100 & HHAE o2 Y
ofel, 2, o, 7lEF T% TERMA, 1982)3dsx, =3t A Ml &

B3 #&(F¥Hs, 197D % ok H D — ¥ eAeks gl oigh Triton

X-100 o] iy 20 TEl, BEY F4, HEH HES FLAE
o gR7E Aok #@ESA o (Hayashi 5., 1978). oj¢h e HS5& ¥

ste]l Bl 9. A4k A 2423 Acetone ¥ FEIEHEM o Hmel 4 ®
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OI. %8 % =&

Hityol22d EEStT wspl Hkg Mohrikd 23t @EMEHES 2
HREEe] —MmeE @RS fAxh, @tHol st 10mg¢ LT
2HY A ALt AL, WESRC AWA X mEHREE FLE

rir

2 pH gE3 PE o Fd HES Wol oy, HARM ZF =
Bl Aokt dEgeo g ol 2E MfEshe  Volhard #:2 ki Wkl
TEAEL ERY F dod £%old Eoxga — 2ol @] o
5 o} HEE7] wfol MEEBe] THEESHH (Koltholf 3, 1969) Sw-
ift 5(1950) & #Erges GHASE H[) ol #/E H#is# Volhardk
< ZRIHH

JLBF (1955) = A A7 T8 Fo FaESE BE BEHOILLE =
goted SEFS et " AHAE AN =L, d4g Mohr g
2 EfSe FHES B slged, EEY B (1964) = THHKkthe H
ol &g Ettold &R, B4 HLZAYEF Hi#d F5470 43

22e @EHxeE HAEA, A=A H astd BEY pECl @Y
|2 TEIFoW #fFel HAsa H47 mefHe] 22 Hele  gRR )
Atz skt

3 Beheredv AH&oZ A4 A 14E @MY d3bE, BEdE

) 99csES BWEMEHESCSE ERIU (Kolthoff 5, 1969), i ¥ 2}
bR (1983) & B BRI A ERA AasTsaF EASIH dshEol
27 ol aAlo] £L 200p9 /M) HENA B EESIA

S



Tomiyama ©} Hosokawa (1950) = @H{tsflo] Ktigel owdE FIHGo
wHS EHoR ¥ HEEBKET S stHEd, o Fme F EEE)
0.3~20mg/¢olvt, =2 FTEolA+ EHfLgEol Mms] JSnstmz FExst
Ax= ZAAol Udz st

Takahisa 3 (1984) 2 @i{tfo] flow cell T FHE W JHES HEs

o E{L#ol S-S EEHE= flow injection HE HHES H st O~14mg/

o

¢ EES ol ed THSIH o fiel2d ®HAlRZ SOl EEE
gESLRE o5 ofLE KEdste %REV LESy, d3Ed HEEe HE
o sftel wet HBiMe]l viebAlE Aol Uz sk

Clarke (1950) ©] Dipheny! Carbazone #} Bromphenolblue i &# <8< #H
st mmtt wmelA BiEwE RSl =ZEAHR @WERSN HEens T

B&Et 27 0~5,000mg, ¢, 2~18mg, ¢ Axolxm f£BLo] &FHisHE

of¥

o4 ole EEE wx FAMLN9 LEte] oz St

Domask (1952) &= Diphenylcarbazone, Bromphenol blue 3  Xylene Cyanol
FF 23 #lA<kg #AstY 2ob W pH &gl d3pgel2S E&ES
At

A (1961) = A 42 (I[)— Diphenylcarbazone £S5 wAlcg miisle
WY EERES @Estd 0.01 ~0.2mg,7¢ @B #HE HHol L
Ay REsE Fxuk kol 23 KESe HEole, 22rtolf. B gk
Abo] & B Q ghAlo] & 9 k4ol > Tol @E HiFsiHAE EEBY YE
2 b gk maEee] RS ol Fu EEY EE F Xl  Hstd
SRk FEsol Adkm Shch zeld ARgel RBa (1964) v AT B
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EoE A fAstd wlAleR mHstlmEN  Femrd wette

Edch ol Fe EEREBRZ 0.1 ~1.0m 209, iRk, LI THol 7t

el

soht ERIEc FEYesh Foh
Gordon(1952) o] Conway #H#tEM <  FIM3k Colorimetric Microdiffusion
EEEE ATVALECE HEWS BRETOZN 4 g o 1~10m ¢
fue] datzol2s A dvte] Adeld A4 EEY F Ao

A (1952) o E] A QRA—H([) $hol29) Aol 3t HeTEES ©
GHEE 7 0.2 ~20m¢0]vt Bl AHAo] == £33, Lambert-Beer
ol giflell A Bo] =viztr HEo| Bo| ol HA Lol sty T
of E{t¥olL BEZ 1omg 4 LIToMv REZ odsise &2Ast gL,
Bl 2 gh4be]l 2 9 ofHAbe] & Fo| [EEES HEIch

R (1962.a,b) & o kg HBE HALAH B B LLAU4
e d4d+ FHSEt EREEZ 0.1~15m,7¢ Hxol iy RKEZL £
= HEe Hustgx, 2R BEIHE Fo ddEeles HAUiEsoR
HEsES A5 cof& 0.1 ~0.5m,/¢ FEe od3lEolee

(K, 1962.b), o] 5 FHke HwES TRAFO]L, goghate]E % ofF
At o] ERS PESH KRR ERel =HA FE A gch
et BE (1962) £ B 2AAF—H() #ol2o AR o7 ke
(R#e, 1952) & F8&oled EefolAall & Xyleneol| WAL AilsolE

rEEAA Eelodl Al o dsleolzs EESIF oW pellet it A¥e M



Mt % otRuyol abela ododof4]  E{L# S Diethyldithiocabamate Mg
Mol A BEE RS #a #E Ef miticld S{twel S ERSo
fRiel BA(1964) 9 ke EEE@E7 1.0 ~40p8 ¢olt (), #,
= ¥ HE9 eSS vy REe (1964) 0] WKERS %%ﬁ@ﬂ
Img/¢ AEolut Telet 4 Fo| EBS fHEIdn A

912 i (1969) = % 8}E, BESE, 282=3180]20]  Methylthymol
Blue — 2 (1) g&gse} KHESId ZF ol &eo]l A& of (a®Hmd A£ksic
e HHsld <dstE, BEsE 2 292rcsglgo]ls wEStH oy pH #
feell =tet @EZb Aok SR

Sichere % (1978) & X-ray éj‘c%ﬁ&ii BE3 dstgoled EESA
5!

ol

ol

o o] Hike SOIT, COZT, Ca?, K¥, Sr’* So] & fhEdde
o}, Mor 5 (1978) & <slgol27 Aglo, o) BHKES FIASGA pf A
o] &EA Tk Heo| g®Wo]l ¢glol boiler K8 gstEel2d Sk
YEEre® EEIFo EEY mmet A Pk @dste Al o
chx Sl et

Slanina 5 (1980) & A AMH()7 Bl LAQHAF A#(I)S #A Sl Computer
controlled multichannel continous — flow analysis system -3 F|H3sle W&
o] 0.2~20mg, ¢ WO EE{t#polST HSAAXEERIIT FHEe Hi
d=d, ol Fke 2AE7F E3 Hifol A3yt Lambert-Beer o  ikAlo]
AMEA w7 wEel 3% AR S #EEE el

Smith(1983) & i3l FASGEEF ol A= mgl ERO (Lol

o 1
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EBSHY T Suzuki 2} Imai (1983) =

9. ion chromato -graphy 2 I H3&}<

Azo 5% HBREES FlHSte KEH sbaph kol 28 1pd mMAY

o #EEAAM HEERSHA



M. & % % £ &

1. & ¥

Mityol 2 WMERE: 59 d3dHES 10TAA o 2r HAzxgd +

diof Alol et el 4] m&AZ] ohg, 2.103 §& Fwsl Dol 2o wHEAA

iEREsHA 1¢2 3skedcel (ClT, 1,000m9,7¢).

Bl Aokl Al 2 K&wK : S5 Bl Al24e 0348 &

e 3 AAYE 100mol Az EaiAlz]l g A

il

GAA 2 AR FHK: 55 FAA2HYEF 6L 6N 2E 100alo)] B

WA EE T
6N 4b: S5 B 90w s 110mol ol 5 Aot ffiHis}lc

Triton X- 100 %59 : Triton X- 100 (F¢aigEs) & o2 gAY

Acetone : € B #HA}AC

2. K [

TR BRKEE BPES T Spectronic 20, F4 FA9  fFEel+  Sh-

imadzu, UV-100-01 & {3V o},



V. R % g

1. % & / &

AR AdEetszd daEele 13mg2olsly REK  lomE 3
star 0.3% B4kt Al 242mm 2mol 6% A 2AUEE BE
4mf, Trion X-100 1mée} Acetone 8mf5 IERES] fnsted & TS50 ®AA
72 oS 108 %o 10mmAl S (ERSld Blank BB S 460 ~ 480nm o 4|

W RE

ujn

MEST BERS FRTG K HES AL £47 sy
i Beelt obfd pEel dlt

2.5 W HOR

AsEol e 12m9,/79 HKHHm 10w F 10mE 7z &

L

Ao

N

ZebsFol #Hobz, 0.3% EHAQHE A 2FLWHE 2w, 6% A 23

o
os

EE#%# 4m, TritonX-100 1m¢ 9 Acetone 8mf S IEfEs| stz 2

Bt

GRS 1057 BEA7 o5 10m AL FAstd 25 HRE 3

ot
Mo
>

dEzodle 23 29 o g HWHIHEE  460~480nmolj 4] e} x| o)
A EHlAT  460nmollA] WHKEE  HESIH T
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Fig. 2. Absorption spectra.
1: C17, 12mg/¢ 2:C17, Omg ¢ (Blank)

3. BUNM2HUZE BEAN HE BEAES K

FAA 2 E R BARE dfteld mASEES Yoy W Ed EmMER
el Rifstoiol Stol (MRS, 1966), e Efel ol&sE H{) - LA

ok &

L S BN

#eT mEgEtEdl A ZLwEekd sl o (Tajima 9 Kurobe, 1960) 3 3

C

bt

Hayashi(1978) &= H(M) — Bl &A1kt #ePRe & 59 @mEs &

BE o, TritnX-100¢ Aimstd Ao EFfel wel mggd oA



PEL 9o Rusidcd Am1952) & HiLy TEA FESE M-
Ak s Rels #ikel 7t Awdidxn skgoh zalA ekl
oAeizba] @Ee) Mol BEAZ YA 2 HARFHE 4w} B A4
A 24 Wswe  2me, TritonX-100 1mf 3 Acetone 8a£E s o} Wk
5 AT #HRE 29 33 Red WY BEs dow mEs w2

o "4 BEs 5~TN WeuolA BXEsl =% %ol ohJel Blank 3t
T $omz & ERoAE SAM2UUTES 6N mEEml Al A

fiE H skl ot

031

0.2f .”./////.P - M

Absorbance

C.r

1 ] l | i /|

05 | 3 5 7 9
N

Fig. 3. Effect of HNO; Concentration on 6 % (NH,) Fe (SO,), Solution



4. E|2AIt M 252874 Fmol o W

A (1952) o) ke EHAME A2 oA dITA BEAA  EH

shut, sl A ggol Bl A2 BERES A5A7x BesE LE

ol

bobar St 2 (KR, 1962) oA o] w“#A7l 0.3% EH2AQH A 24

rlo
¥

Heot oA obZol HEHAZ 0.3% ElACME Al 2r2iwe HEHSH

Bl 2 A19kAl Al 292 mwmel Bl wWE ®emEe @2 28 49 o
0.3
0.21
{17]
(&)
[ -
O
£
(o]
[7)]
a
o.lr
1 | . 1 L | 1 1
2 4 6 8
ml

Fig. 4. Effect of addition of 0.3% Hg (SCN), solution on absorbance



R et dsbEol2 12m¢o] Hate 6% A 2 BUEE B &
mEe 42 Atz 0.3% E LAk A 25omme] SNBSS #®mAl
7l BAERE HA #wdte 6 HeAokt A2Femme 4o Rmet
e A EK BXES dehiv 0 Lk RmmATI wrEs Mo
He 5 w2t oA LGER oA DZo] BEAT 0.3% B 243k A
2 EHBEE A 4Amtd pste]l BeAZ O BREEES HIEsid do=)

< WERKS 28 59 Arh H2AME A2F2BEE NATTA B#A

0.5+
04
[+
o 0.3+
| =]
£
o
[72]
a
0.2+
O.1F O—0O : methano!
o—@ : ethanol
] ] ] l ]
0 4 8 12 16 20
Cl, mg/1

Fig. 5. Calibration curve
Add: 0.3 %Hg(SCN), 4w 6% (NH,) Fe (SO 4m
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ZE WMo %wXEs HAZ Fow odslEole BEIL o 10m¢ A=A
Lambert-Beer &] £flo] FH=E2 =2 LLEY BEAdAE FH =H=zA &
Uk,

5. REEMHA T o BE

ool el FlEE T e el RmEMmES B2 oIyl
WS #wmAZIY BEd 2er LFwskd st dels EeE 500 <l
10% =elvldosd AEmat TritonX-1009 el w2 @S st
5 ARk =" 6o debl ol ZelwidgE e RNE WOt Eo
ol glou, TritonX-1002)  FHme oSl BEg DAt mkEs @
obAx FRMES H|MAG WHKEA chas FolxAmt adx] & pEe
& giddch ey TritonX-100 5 5 LB EmA7lH w23 B#s] A
B Wb okdz 107 LIk ®&E A7detx Aol shefegkr] kol
WA @Ee]l oldsls  Triton X-100 2 1~5af #iin A7t 8& K ol
2 EREZ oo =3 #ed Ans ER #d MITEstd 2@ %
e AAE W TritonX-100 9 gl wWEFE &g oG4 W

botns kK HEAE  Triton X-1009] FHm&EE 1wz 3
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Absorbance

ol
Add : 0.3% Hg(SCN)2 ,4 ml
6% (NH4)Fe(SO4)2 , 4 ml
i | \ [ 1
0] 2 3 4 5
mi

Fig. 6. Effect of addition of Triton X-100 and Polyvinyl
alcohol on absorbance.

O Polyvinyl alcohol ® : Triton X-100
A : After of 14 hour on
Triton X-100
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6. Acetone S| Fmol mZ L

B WEMZA PEL s 2 AL¢RFE Acetone(Nakayama, 1960)
WnM24 Acetone (Jczt A, 1973) 3 ozl oo mel w2 gms
ot uoh} mlat FLoleS FEelW Wy KA (FH % oemabas

7FZ zeolite #yur (R} e, 1978; &, 1979) 9] FKinel wWE mmS maE

S Ee AME A HEdE Be wemd DR ddx

2, B5o, WAl 9 AmE ol FAY morme

mrb doldt FAel FAHYE e @4 oeuRos] 0.5N gLl
o

w7l zeolite HHK-S  blank Zho] o}F  Egkc)

_“'QL
W

o] & 12mg,/ fof i
sted 0.3% HRARHE Al24opmm 4mel 6% SHAA 2 AT w4
mbs AR el HHSh Acetone o #ippel w2 B 2® 7ol
el ¢ich Acetone o]  RinE WICES & #({tE ¢l ATt Acetone 6mf i
moomE OREEZE R F%x 8w LS Htnskd Bgel dHehse] g

KBS fiiEel  Eahebed ok
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SCDZP ‘\\‘——‘FHFW‘ 1//*\\\*__'
S
£
3
=
Ol

| 1 ] I | 1 1 1 |
O 2 4 6 8
ml

Fig. 7. Effect of addition of acetone on absorbance

Add: 0.3 % Hg(SCN), soln. 4m¢
6 % (NH,) Fe (SO,), soln. 4m¢

1. Triton X-1002} Acetone?2 [E8F ol ©E g

0.3% El2AcH A 252k 2mol 4mE Z4zh E Hagel 6%
HAA 2 Wt R EHw 4Ame, TritoneX- 100 1mf2 zFin A2 L = Acetone

Aol =& mpme H®S AEedl gRE 29 8o JehAdu
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Fig. 8. Effect of 1 m£addition of Triton X-100 and acetone on absorbance
: 0.3% Hg(SCN),, 2 mt

® : 0.3% (SCN),, 4™
and 6% (NH,) Fe(SO,),, 4mf
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Bl Al 242mme 2w RS 729=  Acetone 2 FHmMA L o
WHEZE Wel WS Fndel MUY £5 sorEsh Mhsle] Acetone
o wRpnEel  8modwl gk WES dEhAsish zeld ook Al 2
KB 4m HMSS W= Acetone o Ringol 2m W & A
WHES el glohol Acetone o) o]l #in H4E mEEE #s
© 45 vehiAdch

%l

lo

AM220S dYstd T BERS 28 9o uergch €24
kAl M 2emm 2m, A 2H LT EER  4Ame, TritoneX-100 Imf
Acetone 8mtE fisted BEMS fFRAATY 2% 99 [ o] @y

o] & ok 13mg,¢7lx] Lambert-Beer 2] Hlo| @Es Aot shH 2.4

g

o]

A Al 2w dm, AR 2 AU T ERE Amt, Triton X- 100 1mf 2
Acetone 2mt-S pnsled BEHRS FESIECY ¥ 92 9 o] mE
= wTou E#H kg #MmigE o Frf
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Absorbance
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1 1 1 N

O 4 8 12 16
Clymg/\

Fig 9. Calibration curve
< 0.39% Hg(SCN), omf, Acetone Smf
®: 0.3% Hg(SCN), 4mf, Acctone 2mé
and 6(,)/0(1\—}‘14) Fe(SO‘)Q 4’3, Triton X‘lOO ld
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8. 2@ RFEMS #Hi

D) — sl 2okt #i# BRE FHE d8Eole wEHAES oA
dEI O fFHC kot REH KRBT H$ 269 LEMo gx
fEel pEe woel TRy, Hosiol2 U olm4e]le Fol
&+ mKESA (A%, 1952; Nakayama 5, 1960; kB, 1962; #8 @S, 1966). uwh
A R 2 LENSE RIS Hsld mERMY =2 g XK
#i, HE (K3t BB P ol MM dstd stk

8 — 1. KB «wHE g
W G wE REE BEAY obg HERMC w2 ®ormEe
ts kK&std 2 Z2AF ¥ 106 ehidoh Btk wXEs 284
Hamslol 30~504 Alelel EKAK WHEE JHelAddst 2% 284 &
KEZL #Aste Aol Holu 2MmeEE 120572 Z2o] HEm
wEstEeh, BEAY g 4 1055 A= Agol  slebeol mt

BEE WHEY & Ao

8—2. MESY Bol wE W
BRe) W BLES ®E Elo) dekich 25T LEY  @EAA
Y Blank @ol Ex BEES e 2ot 15~22T @EYAE BEE

o ZE7F el
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0.3

0.2

Absorbance

0.l

*
| i 1 | 1 1 |
10 30 60 90 120
min.
fig.10. Effect of standing time on absorbance
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Table 1. Effect of temperature on absorbance

Temp. (C)
15 20 92 25
Absorhb.

Ab. 0.938 0.267 0.272 (.286

(Cl™, 0mg 8) : : : :
As . 0.512 0.538 0.545 0.550

(C1™, 12m 0 3 : : :
As. - Ab. 0.274 0.271 0.273 0.264

Absorbance was measured at 10 minutes after the coloration
Ab: Absorb. of blank As: Absorb. of sample

8—3. st ol o) g

A#E(1952) 9 ke @EAlCE, He@dole I ofHAlo]e S

H

frol£ol @atEol 2o TEE MEFIT shHch el o Lo
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Table 2. Uninfluenced ions and influenced ions

2 S I (U7

lon added Diverse ions Remark
1000 mg/ ¢ K* Mg* Ca¥™ AI*™  SOf
100 mg ¢ C10; Ba?* Zn%* Cd?*
Pb* Mn? Ni? BO;
CH,COO™ PO}~ NH; SiO%" Usumi (1952)
Fe¥* «Co?*  *BrQ, * [0y
*Cu?*
10 mg/¢ xF =« NQOg
5 mg/ ¥t *NQ, * S,08
10 pug/é *[ * Br-
10 mg/ ¢ F~ NOy
S5mg/l NO; S,03” Author
10 pg/é [~ Br~

* Influenced ions.
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