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�jmdh\h^kl\h ihevah\Zl_ey�

<gbfZgb_� IjhqblZcl_ i_j_^ bkihevah\Zgb_f� Ijhkbf <Zk \gbfZl_evgh hagZdhfblvky k jmdh\h^kl\hf ih

wdkiemZlZpbb ^Zggh]h ijb[hjZ� Ijb ih\j_`^_gbyo� \ua\Zgguo g_ijZ\bevguf h[jZs_gb_f� ihlj_[bl_ev

l_jy_l ijZ\h gZ ]ZjZglbcgh_ h[kem`b\Zgb_�

L_ogbq_kdb_ ^Zggu_�

>bZiZahg MklZgh\dZ � �jG�� ���� � ����� jG
MklZgh\dZ � �mV��-1999������� f<

JZaj_r_gb_ ���� jG beb f<

Lhqghklv �ijb[hj� �jG� ����� jG �� pbnjZ

�mV����v�MW �� pbnjZ

jG�we_dljh^u GE1�� �klZg^Zjlguc� \ dhfie_dl_ ihklZ\db�� ih^dexqZ_lky

q_j_a lhjp_\hc Cinch-jZat_f �jha_ldZ�� Baf_jbl_evgZy p_iv k

gZihegy_fuf ��mol-KCl-we_dljheblhf beb we_dljheblhf

^ebl_evgh]h ^_ckl\by� >bZiZahg ���� jG� l_fi_jZlmjZ ����°K�
>ey ^ebl_evguo baf_j_gbc \ s_ehqghc kj_^_ ij_^mkfhlj_gu

ki_pbZevgu_ we_dljh^u� �Kf� ^hihegbl_evghc h[hjm^h\Zgb_�

<oh^�khijhlb\e_gb

_

hd� �� ?
�� Hf

Bg^bdZlhj � ��� �pbnju� \ukhlZ hd� �� ff

JZ[hqZy

l_fi_jZlmjZ

����°K

GhfbgZevgZy l_fi�

jZ

��°K

Hlg�\eZ`ghklv ����� �g_ dhg^_gkbjh\ZggZy \eZ]Z�

IblZgb_ [ZlZj_y �<� lbi IEC6F22 (\ dhfie_dl_ ihklZ\db)
>ebl_evghklv

jZ[hlu

hd� ��� qZkh\

Bg^bdZlhj jZajy^Z Ijb g_h[oh^bfhklb aZf_gu [ZlZj_c bg^bpbjm_lky «BAT»
JZaf_ju ���o��o�� ff

<_k hd� ��� ] �k [ZlZj__c b we_dljh^hf�

DZeb[jh\Zgb_ � j_]meylhjZ ^ey mklZgh\db�

�� L_jfhdhfi_gkZpby �����°
�� jG��\_ebqbgZ

�� jGO�\_ebqbgZ �gZijbf_j jG����� jG�� jG�� b jG���

EMV Ijb[hj GPH014 khhl\_lkl\m_l  ghjfZf b ijZ\beZf

we_dljhfZ]gblghc kh\f_klbfhklb (89/���/EWG)
>hi�hrb[dZ < 1%

>hihegbl_evgh ^ey ijb[hjZ GPHR 1400A�

:gZeh]h\uc \uoh^ � f<�pbnjm� ih^dexq_gb_ ��dhglZdlguf ]g_a^h\uf rl_d_jhf

��� ff �rl_d_j \ dhfie_dl_ ihklZ\db�

fbgmk  j_av[h\Zy qZklv� iexk  bahe�kj_^gbc dhglZdl

Ijbf_j� ^ey jG�baf_j_gbc jG� � f<� jG� ��� f<� jG���

 ���� f< ^ey Redox�baf_j_gbc � f< � f<�������� f<�
IblZgb_ <g_rg__ iblZgb_ ��< ihklhyggh]h lhdZ q_j_a ]g_a^h\mx

jha_ldm ��� ff �ijb mklZgh\d_ \g_rg_]h [ehdZ iblZgby [ZlZj_y

Z\lhfZlbq_kdb hldexqZ_lky�� Khhl\_lkl\mxsbc [ehd iblZgby

GNG 10

DZeb[jh\Zgb_ mV-f_ljZ �Redox-f_ljZ�
DZeb[jh\Zgb_ mV-f_ljZ ijhba\_^_gh \ aZ\h^kdbo mkeh\byo� >ey ijh\_^_gby baf_j_gbc
mklZgh\bl_ i_j_dexqZl_ev \ iheh`_gb_ mV �gZ LCD-bg^bdZlhj_ \uk\_qb\Z_lky qbkeh [_a
lhqdb�� ;m^vl_ \gbfZl_evgu b ihevamcl_kv khhl\_lkl\mxsbfb we_dljh^Zfb ^ey ihemq_gby

ijZ\bevguo j_amevlZlh\�



DZeb[jh\Zgb_ jG�f_ljZ

G_h[oh^bfu_ ijbgZ^e_`ghklb� dZeb[jh\hqgu_ jZkl\hju jG� b jG� �jG��� jG����

Ih^]hlh\dZ dZeb[jh\hqgh]h jZkl\hjZ

� GZihegblv � ieZklbdh\uo _fdhklb ^bklbeebjh\Zgghc \h^hc ��� fe�

� Hklhjh`gh hldjulv dZikmem jG� �a_e_gmx�� \ukuiZlv \k_ kh^_j`bfh_ ba h[_bo iheh\bghd

dZikmeu \ h^gm _fdhklv�

� :gZeh]bqgh bkihevah\Zlv kh^_j`bfh_ \lhjhc dZikmeu jG� �hjZg`_\hc�� beb jG���jG���

khhl\_lkl\_ggh�

DZikmeu k jZkl\hjZfb fZjdbjh\Zgu� hjZg`_\Zy jG���� a_e_gZy jG���� kbgyy  jG�����

[_kp\_lgZy jG�����

I_j_^ mihlj_[e_gb_f jZkl\hj ke_^m_l ohjhrh \a[helZlv� JZkl\hj ]hlh\ d jZ[hl_ ihke_ � qZkh\ k

fhf_glZ jZa\_^_gby�

DZeb[jh\Zgb_ jG�f_ljZ

>ey \hafh`gh [hevr_c lhqghklb ke_^m_l dZeb[jh\Zlv ijb[hj lZdbf h[jZahf� qlh[u ^bZiZahg

dZeb[jh\Zgby ihdju\Ze ^bZiZahg baf_j_gbc�

f_gvr_ jG�� jG��� b jG���

[hevr_ jG�� jG��� b jG����

Ih^dexqbl_ Cinch-rl_d_j jG�we_dljh^Z \ jZat_f ijb[hjZ� \dexqbl_ ijb[hj �gZ LCD-
bg^bdZlhj_ \uk\_qb\Z_lky qbkeh b lhqdZ�� <jZs_gb_f kj_^g_c jmdhyldb mklZgh\bl_

l_fi_jZlmjgmx dhfi_gkZpbx jZkl\hjZ �hl �° ^h ��°K�� � rljbo khhl\_lkl\m_l ijbf_jgh ��°K�
Iheh`bl_ ijb[hj gZ hkgh\Zgb_� ih \hafh`ghklb g_ ^_j`bl_ \ jmdZo \h \j_fy dZeb[jh\Zgby��

MklZgh\dZ dZeb[jh\hqgh]h imgdlZ ��

Hklhjh`gh kgylv aZsblgmx djurdm k we_dljh^Z� ijhfulv _]h ^bklbeebjh\Zgghc \h^hc�

\ukmrblv b ihf_klblv \ jZkl\hj jG���� <u`^Zlv ����� k_d� ^ey klZ[bebaZpbb ihdZaZgbc b

\jZs_gb_f jmdhyldb �jG�� mklZgh\blv \_ebqbgm �����

MklZgh\dZ dZeb[jh\hqgh]h imgdlZ ��

Ijhfulv we_dljh^ ^bklbeebjh\Zgghc \h^hc � \ukmrblv b ihf_klblv \ jZkl\hj jG���� \u`^Zlv

����� k_d� b \jZs_gb_f jmdhyldb �jGO� mklZgh\blv \_ebqbgm �����

>ey dhgljhey dZeb[jh\Zgby ih\lhjblv ijhp_^mjm ^ey imgdlh\ ���� Ijb bkihevah\Zgbb

hlebqgh]h hl ���� agZq_gby jG ke_^m_l jmdhyldhc jGO mklZgh\blv g_h[oh^bfmx \_ebqbgm ������

beb �������

>ey ihemq_gby ijZ\bevguo j_amevlZlh\ baf_j_gbc ke_^bl_� qlh[u dZeb[jh\hqguc jZkl\hj b

baf_jy_fuc h[t_dl bf_eb h^bgZdh\mx l_fi_jZlmjm�

AZibjZxsmx djurdm we_dljh^Z ihke_ hdhgqZgby baf_j_gbc gZihegblv jZkl\hjhf

� mol KCl b aZdjulv �g_iehlgh� qlh[u hklZ\Zeky \ha^mo� lh]^Z e_]q_ \u^\b]Zlv��

<Z`gh� Baf_jbl_evguc we_dljh^ y\ey_lky \ukhdhqm\kl\bl_evguf we_f_glhf� lj_[mxsbf

\gbfZl_evgh]h b [_j_`gh]h h[jZs_gby� Nbabq_kdb_ ih\j_`^_gby we_dljh^Z �ihehfdZ�

i_j_kuoZgb_� [ehdbjh\dZ b l�^�� \e_dml aZ kh[hc gZjmr_gb_ ]ZjZglbcguo h[yaZl_evkl\�

F_ju [_ahiZkghklb�

�� Nmgdpbb b iZjZf_lju ijb[hjZ h[_ki_qb\Zxlky lhevdh \ khhl\_lkl\mxsbo debfZlbq_kdbo

mkeh\byo �kf� ©L_ogbq_kdbf ^Zggu_ª�

�� Ijb ljZgkihjlbjh\d_ ijb[hjZ ba oheh^gh]h ihf_s_gby \ l_ieh_ ke_^m_l \u^_j`Zlv \j_fy

^ey mklZgh\e_gby ^himklbfhc l_fi_jZlmju� Ba[_]Zcl_ dhg^_gkZpbb \eZ]b gZ ijb[hj_�

�� G_ bkihevamcl_ ijb[hj ijb \b^bfuo gZjmr_gbyo _]h jZ[hlhkihkh[ghklb�

�� Ijb bkihevah\Zgbb k_l_\h]h iblZgby ke_^bl_ aZ ijZ\bevghklvx ih^dexq_gby� Bkihevamcl_

lhevdh klZ[bebabjh\Zgguc k_l_\hc Z^Zil_j hl � ^h �� < DC k j_]mebjh\dhc \uoh^gh]h

gZijy`_gby. G_bkijZ\ghklv Z^Zil_jZ �gZijbf_j� dhjhldh_ aZfudZgb_ beb kebrdhf \ukhdh_

gZijy`_gb_ ohehklh]h \dexq_gby� fh`_l ijb\_klb d ihehfd_ ijb[hjZ�

JG�we_dljh^

Jmdh\h^kl\h�

jG�we_dljh^ y\ey_lky jZkoh^guf we_f_glhf� dhlhjuc g_h[oh^bfh f_gylv ijb baghk_ \ke_^kl\b_

f_oZgbq_kdhc b obfbq_kdhc gZ]jmadb bkke_^m_fh]h jZkl\hjZ� \hafh`gh g_ihkj_^kl\_ggh_

\ebygb_ jZkl\hjZ gZ kl_deh beb obfbq_kdZy j_Zdpby k jZkl\hjhf KCl k \hagbdgh\_gb_f

l\_j^h]h hkZ^dZ� [ehdbjmxs_]h ^bZnjZ]fm�

Ijbf_ju�



� ijhl_bg�kh^_j`Zsb_ jZkl\hju� bkihevam_fu_ \ f_^bpbgkdbo b [bheh]bq_kdbo jZ[hlZo� fh]ml

^_gZlmjbjh\Zlv ijb \ha^_ckl\bb KCl�
� dhZ]mebjh\Zgguc eZd�

� jZkl\hju k \ukhdhc dhgp_gljZpb_c k_j_[jygguo bhgh\�

LZd`_ fh]ml \hagbdZlv ijh[e_fu ijb baf_j_gbyo \ jZkl\hjyxs_c kj_^_ beb \ kj_^_� g_

kh^_j`Zs_c bhgh\� Wlh fh`_l [ulv ij_h^he_gh ijbf_g_gb_f khhl\_lkl\mxs_]h ©fhklh\h]hª

we_dljheblZ� Lbi GE103.
Kj_^kl\Z� \uau\Zxsb_ hleh`_gby gZ f_f[jZg_ beb ^bZnjZ]f_� \ebyxl gZ baf_j_gby b ^he`gu

j_]meyjgh m^Zeylvky�

JZaebqgu_ ijbf_g_gby� lj_[mxsb_ ki_pbZevguo we_dljh^h\�

�� Baf_j_gby \ kj_^_� g_ kh^_j`Zs_c bhgh\ �^h`^_\Zy b Zd\ZjbmfgZy \h^Z� VE-\h^Z�
Lbi GE��� �ki_p� we_dljh^ hl �� µS/cm) beb GE106 (hl 10� µS/cm)
�� :d\Zjbmf k fhjkdhc \h^hc� ghjfZevguc h^bghqguc JG�we_dljh^ �baf_jbl_evgZy p_iv� k �

mol KCl lbiZ GE100.
�� NhlheZ[hjZlhjby� we_dljh^ k ^\hcghc dZf_jhc� hl^_evguc ©fhklh\hcª we_dljhebl �jZkl\hj

dZebc�gbljZl� ��fheyjguc �� g_h[oh^bfZ aZf_gZ ihke_ mihlj_[e_gby�

�� IeZ\Zl_evguc [Zkk_cg� ghjfZevguc jG�we_dljh^ �mol KCl (GE���)
�� Bkke_^h\Zgby ]jmglZ� kl_deygguc we_dljh^ k jZaebqgufb ^bZ]jZffZfb �GE�����

Bkihevamcl_ ijhdZeu\Zxsbc rbi�

�� Kuj� njmdlu� fykh� we_dljh^ ©gZ mdheª �lbi GE�����

Ijb baf_j_gbyo \ fhehqguo b ^jm]bo ijhl_bg�kh^_j`Zsbo ijh^mdlZo ke_^m_l ijh\h^blv

hqbkldm we_dljh^Z ki_pbZevguf hqbklbl_e_f �i_ikbgh\uc jZkl\hj��

GhjfZevgZy hqbkldZ� ����fheyjguc jZkl\hj HCl� fbgbfZevgh � fbg�� beb hqbklbl_ev ^ey

ijhl_bgZ� Kjhd kem`[u we_dljh^Z \ ghjfZevguo mkeh\byo khklZ\ey_l hd� ���� f_kyp_\� ijb

ihklhygghf ohjhr_f moh^_ ^h � e_l �ijb[eb`_ggh��

Dh]^Z [hevr_ g_\hafh`gh mklZgh\blv jGO�\_ebqbgm� wlh y\ey_lky ihdZaZl_e_f�

Z� baghr_gghklb we_dljh^Z b g_h[oh^bfhklb _]h aZf_gu

[� hljZ[hlZg [mn_jguc jZkl\hj �gm`gh bkihevah\Zlv gh\uc�� JZkl\hj kem`bl h]jZgbq_ggh_

\j_fy �hd� ��� f_kyp_\ ijb lsZl_evghf kh[ex^_gbb mkeh\bc h[jZs_gby k [mn_jguf jZkl\hjhf

ijb dZeb[jh\Zgbb�� J_dhf_g^m_lky ^_j`Zlv g_dhlhjuc aZiZk dZikme b jZkl\hj � mol KCl.

H[sb_ ijZ\beZ jZ[hlu b h[kem`b\Zgby dhf[bgbjh\Zgguo jG�we_dljh^h\ �klZg^Zjlguc

lbi GE100�

Wlhl jG�we_dljh^ ijhoh^bl ih^jh[gmx ijh\_jdm b khhl\_lkl\m_l \k_f ghjfZf dZq_kl\Z�

Ijbf_g_gb_ \ ^bZiZahg_ l_fi_jZlmj ^h ��°K�
�� >ey khojZg_gb_ \k_o oZjZdl_jbklbd b lhqghklb ijb[hjZ ke_^m_l h[jZlblv \gbfZgb_ gZ

ke_^mxsb_ imgdlu�

���� Kgylv aZsblgmx djurdm kh jG�kl_deygghc f_f[jZgu� ijhfulv dhjimk b kl_deyggmx

f_f[jZgm h[uqghc \h^hc� aZl_f gZkmoh \ul_j_lv fy]dhc kZen_ldhc�

���� <Z`gh� JG�kl_deyggZy f_f[jZgZ ^he`gZ \k_]^Z ih^^_j`b\Zlvky \h \eZ`ghf khklhygbb�

?keb we_dljh^ g_ bkihevam_lky� f_f[jZgZ ^he`gZ khojZgylvky ih]jm`_gghc \ jZkl\hj � mol
KCl. Ijb \ukuoZgbb f_f[jZgu ke_^m_l �� qZkZ \u^_j`Zlv __ \ jZkl\hj_ � mol KCl ^ey

\hkklZgh\e_gby lhqghklb baf_j_gbc�

���� G_ dZkZcl_kv ih\_joghklb kl_deygghc f_f[jZgu� Wlh fh`_l ijb\_klb d __ ih\j_`^_gbx b

ihl_j_ lhqghklb baf_j_gbc�

���� < kemqZ_� _keb gZ kl_deygghc f_f[jZg_ bf_xlky \ha^mrgu_ imaujvdb� bo ke_^m_l m^Zeblv

e_]dbf ihljyob\Zgb_f�

���� >ey ij_^hl\jZs_gby \hagbdgh\_gby \ZdmmfZ \ we_dljh^ghf we_f_gl_ b h[_ki_q_gby

ghjfZevghc jZ[hlu� \h \j_fy baf_j_gbc ke_^m_l k^\bgmlv \ klhjhgm j_abgh\mx fZg`_lm�

aZdju\Zxsmx hl\_jklb_ ^ey gZiheg_gby we_dljh^Z� Ijb ojZg_gbb fZg`_lm gm`gh \_jgmlv \

aZdjulh_ iheh`_gb_� qlh[u we_dljhebl g_ \ul_dZe�

���� DZ[_ev b rl_d_j we_dljh^Z ^_j`Zlv qbklufb b kmobfb� bgZq_ \hafh`gZ ^hihegbl_evgZy

hrb[dZ baf_j_gbc \ke_^kl\b_ ihl_jb we_dljbq_kdhc baheypbb�

�� H[kem`b\Zgb_ b moh^

���� J_]meyjgh ijh\_jycl_ mjh\_gv gZiheg_gby we_dljheblZ� ijb g_h[oh^bfhklb ^h[Z\eycl_

jZkl\hj 3 mol KCl� k ihfhsvx ibi_ldb�

���� DjbklZeebaZpby jZkl\hjZ KCl y\ey_lky _kl_kl\_gguf ijhp_kkhf� ijb ihy\e_gbb djbklZeeh\

bo ke_^m_l m^Zeblv gh]l_f beb k ihfhsvx kZen_ldb�



���� Ke_^m_l hqbsZlv aZ]jyag_gguc we_dljh^� J_dhf_g^m_fu_ kj_^kl\Z�

AZ]jyag_gb_ HqbsZxs__ kj_^kl\h

Hleh`_gby� gZdbiv Fy]db_ fhxsb_ kj_^kl\Z

G_hj]Zgbq_kdb_ ihdjulby Kj_^kl\Z ^ey qbkldb kl_deZ

F_lZeebq_kdb_ kh_^bg_gby � mol HCl-jZkl\hj
FZkeh� `bj Ki_pbZevgu_ jZkl\hjbl_eb

;bh�ihdjulby� ijhl_bg ���j�j i_ikbg�wgabf \ ����fhe� HCl
Kfhebklu_ h[jZah\Zgby :p_lhg

Ijhqgu_ hleh`_gby I_j_dbkv \h^hjh^Z� ]bihoehjb^

gZljby

Ki_pbZevgh_ ^hihegbl_evgh_ h[hjm^h\Zgb_

GE 014 KlZg^Zjlguc we_dljh^ ^ey h[uqguo ijbf_g_gbc ����� jG� ��

��°K�
GE ��� KlZg^Zjlguc we_dljh^ ^ey h[uqguo ijbf_g_gbc ����� jG� ��

��°K�
GE ��� We_dljh^ ©gZ mdheª ^ey ieZklbqguo fZl_jbZeh\

GE 103 >\modZf_jguc we_dljh^� 3 mol KCl b 1 mol KNO3
GE 104 jG�we_dljh^ ^ey g_ kh^_j`Zs_c bhgh\ kj_^u

�^bklbeebjh\ZggZy b ^h`^_\Zy \h^Z� hl �� µS/cm) 3 mol KCl
GE 10� Redox-we_dljh^ k [mn_jguf jZkl\hjhf

GE 106 ZgZeh]bqgh GE10�, hl 10� µS/cm

NbjfZ &RQUDG (OHFWURQLF�Bgl_jkbkl_f hkms_kl\ey_l [_kieZlguc ]ZjZglbcguc j_fhgl ijb[hjZ \ l_q_gb_

h^gh]h ]h^Z k fhf_glZ ijbh[j_l_gby�
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