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, >?@ABCA DCAEFCG HIJEJKL EABBMKL BJ KJNAOENPQHRKC+JBJNPSTCGCKUCAQH
FDCABCJNHIC? HE V DQ7PWUQEH X=YX DQ7PWUQ; / J ZCA[GIFMKL EG\ KL I>JBH]
GCIUJKL I>?@ABCADCAEFCG HIJEJKL ^MNHBCAGCATUCA_ V DQ7PWUQCX̀ DQ7PWUQ;
/ J>HDCJI>BJ I>JBHGCIUP B[ a_ZHBC@AOFJUNJE\ G ' ( 4 &0b#J^?EMFJBH>HGJ]
BHBJOGM@IFc FAI>GCA[EFHBMKL GJ[>HRKC_>O; X=YX DQ7PWUQ; * IJEMBJ HEKCBUP
HE UD Y_Y EHUD ` _< KLJ[JU>A[MFHGJNMIC? BJOGM@IFMDCI>?@ABCJDCDCAEFC;

" HBC@AORTPFM G ) FCA[@BCA BJI>cZCNH Ĥ BC@ABCA I>?@ABCJ EH da DQ 7PWUQ_
J BJI>?ZBCA I>HZBCHGM GF[HI>EH <YV DQ 7PWUQ BJ I>JBHGCIUP Z[FAE RTPFc
G 0PEFCeKP; " HBC@AO>AORTPFMUHTAOBM[JF I>GCA[EFHBHBCIUCAI>?@ABCA_GMBHIFc]
KA =f DQ7PWUQ;

/ J HEKCBUP HE RTPFM G 0PEFCeKP EH I>JBHGCIUJ Z[FAE RTPFc G , NJGC?KC]
KJKL ZHBHGBCA Ĥ IA[GHGJBH I>HZBCHGMGF[HI>FJGJ[>HRKCDCAEFCG HIJEJKL_
F =f DQ 7PWUQ EH dXf DQ 7PWUQ_ ZH KFMD ZHBC@AO RTPFM G , NJGC?KCKJKL
Ĥ BC@ABCA EH =f DQ7PWUQ; / JI>?ZBCA I>?@ABCA >AQH DA>JTP I>HZBCHGH GF[JI ]
>JNHEHV̀ DQ7PWUQgZ[FAE RTPFc / HGJ ! CARh_J^MĤ BC@Mi IC? EH =d DQ7PWUQ
ZHBC@AORTPFM; / J I>JBHGCIUPUHeKHGMD g" H[>G +Hj TPh I>?@ABCADCAEFCGMBH]
ICNH dd DQ7PWUQ;

! *+, *+ &! +)

%JU[AI I>?@Ae DJBQJBP G HIJEJKL EABBMKL UJBJNP GMBHICNHE aa DQ
4 BWUQEH =VVd DQ4 BWUQ; 0HFUNJE Z[FAI>[FABBMI>?@Ae DJBQJBP G HIJEJKL
EABBMKL UJBJNP ^MNHEDCABBMHE [HFUNJE\ G ZHZ[FAEBCH HZCIMGJBMKL DA>JTC;

/ JOGM@IFA GJ[>HRKCI>?@Ae I>GCA[EFHBH BJ HEKCBUP HE km =k_X gZ[FAE RTPFc
G 0PEFCeKPh EH XY_XgZ[FAE RTPFc G , NJGC?KCKJKLh; / JTA@MIcEFCi _ @ADH@A>H^Mi
[AFPT>J>AD HEZ[HGJEFJBCJ EH UJBJNP RKCAU\ G F ZĤ TCIUCAOlA[DMLHEHGTJBAO;

/ J ZCA[GIFMD HEKCBUP UJBJNP_ HE I>JBHGCIUJ B[ = EH I>JBHGCIUJ B[ <_
I>?@ABCJ FJDMUJNMIC? G Q[JBCKJKL HE ==k DQ 4 BWUQEH Vdd DQ4 BWUQ; / J
HEKCBUPUHeKHGMD gHEUD XV_d EHUD d=hHE ` k DQ4 BWUQEHa` VDQ4 BWUQ;

' -+. &/ +)

" [FAEI>JGCHBMBJ GMU[AICA [HFUNJE I>?@Ae OAI>^J[EFHZHEĤ BMEH[HFUNJEP
I>?@Ae UJEDP; * EKCBAUH BJOGM@IFMKL I>?@ABCJKL >AQHDA>JTP_HE Ỳ V DQ%BWUQ
EH Xddd DQ%BWUQ_ G HIJEJKL EABBMKL [HFKCcQJ IC? HE UD Y_Y EH UD ` _<;

" HBC@AORTPFMG ) FCA[@BCAI>?@ABCA KMBUP Ĥ BC@MNH IC? F XXdd DQ%BWUQEH
dXf DQ %BWUQ; ) H BJI>?ZBAORTPFM G 0PEFCeKP I>?@ABCA KMBUP G HIJEJKL
I>HZBCHGHGF[JI>JNH EH =af f DQ%BWUQ; " HBC@AO>AORTPFMZHBHGBCA FJBH>HGJ]
BHBC@IFAI>?@ABCAGMBHIFcKAVd DQ%BWUQ_ZHKFMD Z[FAE RTPFc G , NJGC?KCKJKL
I>?@ABCA GM[JjBCA GM@IFA_ ^H J@=dXd DQ%BWUQ;

+HTAOBMHEKCBAU_ BJ U>\ [MD Ĥ IA[GHGJBH GF[HI>I>?@ABCJ F ` = DQ%BWUQ
EH aVX DQ%BWUQ_ >HHEKCBAU HE UD Xk_̀ EHUD aX_a_ >O; EH I>JBHGCIUJ Z[FAE
RTPFc G / HGAO! IC;

/ J HEKCBUP HE >AORTPFMEH ZH[>P G +Hj TP>JU@ABJI>?ZHGJNGF[HI>I>?@Ae
F <̀ DQ%BWUQ EH aVa DQ%BWUQ;
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THR? ^_>̀ a]WI KT bEVI c C , UOCJPLJLOLSd Dc IMOLI MJKCFQDI KMJQMO] HI HDNOUFLS
DNOMHCJDROLS ] H?JOWHCFLS; " WI KLJPNMK DNPQKMJK HZV [WORLeJ CFMHDJ ] H HRHUH
^ff ? Y 4 MgRY> MONH? JODNMO CD] H? MJOMF? HTLJMRV CIWODNO TH HRHUH
hf f B̂* * * ? Y 4 MgRY; " WI FLI FMNKYH MOEKQF V] ONWFCOi C I OMJKLI FDI LI OMJV
CHTF ROMOUV bLJKRO? J YHD] HTOWLI F? J;

" WOCJKMOLOUKeTUVYHbLJROMOUV C HDOTOLSTKMMFLSTH?JMVec NWCOUK [HW? F
? OMYOMV; .KTMORIOVCOQFi ? HQMO>QKHT DNOMHCJDROMŴTHDNOMHCJDROMWh>
Ne; HT R? * THR? ^^>̀ VTI JOU[HW? ? HZJEMFLS? OMYOMV DFDNK? ONFLIMJK CIWODj
NO> OeKTMHLI KbMJKWkCMJK CJTHLIMOeKDNNKMTKMLeOD] OTRHCODNPQKl [HW? NWCOj
UFLS; / OCD] H? MJOMF? CFQKeHTLJMRV HT R? ^h>= a] WI KT bEVI c C 0VTI Jl LVd TH
R? ^_>̀ a] WI KT bEVI c C , UOCJPLJLOLSd HZDKWCVeKDJPMOYUKI OUO? OMJKNKeNKMTKMj
LeJ; , ] OTOVTI JOU[HW? ? HZJEMFLS I _h TH `Gm> O IONK? ZOWTI H I MOLI MJK;
! I WODNOC NF? ? H? KMLJK VTI JOU[HW? NWCOUFLS I G̀ TH <nm; ! DROI VeK NH MO
] WOCTH] HTHZJKl DNCH IWIVNV bLJKRkC RH? VMOEMFLS EVZ SHTHCEOMFLS;

" HMHCMJKNKMTKMLePCI WHDNHCc VTI JOUV[HW? ? HZJEMFLS? OMYOMV CJTOi MO
HTLJMRV HT DNOMHCJDROMŴ̂ THDNOMHCJDROMŴ_; " H RHEKeMF? IOUO? OMJV MO
DNOMHCJDRV MŴn NKMTKMLeONOVCJTOLI MJODJPMOHTLJMRV HT DNOMHCJDRO^n TH
DNOMHCJDRO ^h; / OEKQF IONK? CMJHDRHCOi > QK MO NKWKMJK ROMOUV CFDNP] Vec
LI FMMJRJ D] WI FeOecLK] WI KLSHTI KMJV [HW?NWCOUFLS C ? HZJEMK J HTCWHNMJK; %Oj
VCOQOEMKeKDNNH MO] WI FRUOTI JK WHI RUOTV ? HZJEMFLS J NWCOUFLS [HW?LSWH? V;
, NPQKMJO[HW? NWCOUFLS> MOeCFQDI K MO] HLI cNRHCFLS DNOMHCJDROLS ] H? JOWHB
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+ , - . / 01234567 839 + : ; <=4 083 >525<=? @5A0B358A8A94C235 D0EB B013F2, - . /
: 25- :23C2348: C/ 87 15E; : 0 +, EG+ 252C? &C; 25>4C=; :35<D0EB AE+5<,- . - .E0B=
: B23C68: 5 839 + : ; <=4 083 >525<=/ D0EB B013F2, - . : 5H 8, 8ACB5A, - :23C + : E58A5
: I ; 0 JKL ?

MB23C68: 523C 839 8A94CN AE+ 5<,- . 3 B013F2, - . DE5>-63 0<0+ 3= + 085; 5- .
; C22, - . >525<= + 3; 0- : 2C 6C8A25 -5<C66CO0 ; <=O0H-3/ 0; 8A520+ 38>5 2E P ; 0
8A520+ 38>5 2EQP?&C; 20- : CH23C 25 8A520+ 38>5-. RE: C; HF=: 5B3 =; : 35<B013FS
2, - . R0<7- : CN 0<0+ 3= 6C8A: ; C- , ; 0+ 523C B23C68: , / 234R0234C6 HF=: TE, 8? UV?

WE5>-6C AE+5<C 23>F= : ; C- , ; 0+523C ; 0B32=67 + 085; 5- . ; C22, - . >525<=
25 -5<C66CO0 ; <=O0H-3? M5>EC8 :B 352 8A94CN DE5>-63AE+ 5<, - . 6C8A: 25- :23C+ 39>S
8: , T0; QK BO ; 0 JI BO @3X>OV 234 DE5>-63 B013F2, - . / 0; PQ BO ; 0 UQ BO
@3X>O? W RE: , R5; >= DE5>-63 AE+ 5<, - . AC2; C2-65 8R5; >0+ 5 + : ; <=4 083 >525<=
6C8A15E; : 0 + , E5Y25? ) A94C235 DE5>-63B013F2, - . 87 25A0B358A+ , E5Y23C+ , EG+ S
252C 3 : 13CO3CB >525<= 01234567 839 23C: 25- : 23C?

* 5>4C525F3: 5 : B352 =; : 35<= 01= DE5>-6323>F= + 6CO0 -5<>0+ 3AC6: 5+ 5EA0H-3/
+ 085; 5- . ; C22, - . + , >5: =6C/ 4C; 0B32=67 A= D0EB, AE+ 5<C/ 0; ZZ ; 0 I PL / 25;
D0EB5B3B013F2, B3?

[ RE: , R5; >= >5; B= : 5EG+ 20 8A94C235 AE+ 5<,- . / 65> 3 B013F2, - . DE5>-63
ACO0 BCA5F= + , >5: =67 23C: 25- : 27 AC2; C2-6C + :E08A0+ 7? @5 8: - : COGF27 =+ 5O9
: 58<=O=6C 0; -32C> B39; : , 8A520+ 38>5B3 PK 3 PQ/ 25 >AGE, B 258A7R3< + , E5Y2,
+ : E08A8A94C235 D0EB B013F2, - . ?

" 25F3: 5 E0: ><5; = RE: C8AE: C22CO0 R08: - : COGF2, - . 83C; B3= DE5>-638RC-65- , 6S
2, - . + , >5: 5<5 TZ\ PPV/ 4C=; : 35<DE5>-63B013F2, - . + 085; 5- . ; C22, - . R0234C6
HF=: 6C8A+ , E5Y23C + , 48: , 5234CF3 R0+ , 4C6? &C8AA0 8: - : COGF23C + , E5Y2C + RE: , S
R5; >= -. E0B=/ - , 2>= 3 0<0+ 3= TE, 8? Z \ ] V? @5FC4, : +EG- 3̂ =+ 5O9/ 4C + RE: , \
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stan. 7 

! faza O 

! faza P

IE! faza 2 

l!I faza 3 

" faza 4 

" faza 5 

" faza 6 

z R z R z R z R z 
stan. 8 stan. 11 stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób sampli ng points 

_, 8? Z?` ; :35<RE0-C2A0+, 8RC-65-, 62, -. D0EB-,2>= TM2V+ 085; 5-. ; C22, -. '5 25<=aF3+3->3CO0
R0+, 4C6TbV 3 R0234C6TMVHF=:

bCE-C2AR5EA3-3R5A302 0D8RCA3A302 D0EB8 0D:32- TM2V32 A. C10AA0B 8C; 3BC2A80DaF3+3-C #. 522CF/
1CD0E5 TbV 52; 5DACETMV 8F=3-C8
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100% 
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0% 
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stan. 7 stan. 8 stan. 11 

! faza O 

m faza >

ml faza 2 

Elfaza 3 

" faza 4 

" faza 5 

" faza 6 

z ? z ? z ? z 
stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
sampling points 

0@A; B; ( CDEFG?HIJKLMI N@A?KJOFJ@OL@JP QIHRI GI NES T" UV N I AFCFJP CKLL@JP +FLFGS WXENEJY
ZEK[ I ?I N@9KOT" V E?I LE9KOT%V\XSD

" KHJKLM?FHMEJE?FMEI L I QA?KMEMEI L QIHRA I QXKFC T" UVELMPK UI MMI R AKCERKLMAI QWXENEJK7PFLLKX]
UKQIHF T" V FLCFQMKHT%V AXSEJKA

" faza O 

-.^ faza >
XEfaza 2 

lmfaza 3 

" faza 4 

" faza 5 

" faza 6 

? z ? z ? z ? z ? z 
stan. 7 stan. 8 stan. 11 stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
sampling points 

0@A; <; ( CDEFG?HIJKLMI N@A?KJOFJ@OL@JP QIHRJPHI RS T7HV N I AFCFJP CKLL@JP +FLFGSWXENEJY
ZEK[ I ?I N@9KOT" VE?I LE9KOT%V \XSD

" KHJKLM?FHMEJE?FMEI L I QA?KMEMEI L QIHRA I QJPHIRESR T7HV EL MPK UI MMI R AKCERKLMA I QWXENEJK
7PFLLKX] UKQIHF T" VFLC FQMKHT%V AXSEJKA
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- . / 01 ) . 2. 314 56768069: ; / ; < 621=>8> ?@. 08=> ?;@<< ; A652B8C< 9D. 567 ; E. F
/ . 8C/ 922B8C=9ED?.G. 7H: 5. 2; 7 . I 17 . 526.=>8. E6H7 7 . @120. 8C/ 9?68BD1 D5921
; @.G 26E069: ; ; / 8GB21J K. GB G9@;7 . 6 - 69@7 EG. ED. 2; 76> 269769506 ; / E9D90
; : L529=65; M86?;@< < ; A652B8CJ

# 69/ ND7 ; @GB 2.=A.@/ G69= D@7 .39 - ; 3>8G926.I 8; 76/ . OD. 0P9 2. @BEJ QJ K. G>
E- 98=. 8B=2> < .=>8> 2.=7 6H0EGB 1/ G6.3 7 ; : L529= G. 7 . @D; M86 < 69/ G6=9ED?.G. R
S< 69/ NG76>G. 2. G< . D9@6>; @: . 268G2> 6E6. @8G0. < 6TJ W - @GB- . / 01 <69/ G61/ G6. 3
?@. 08=6D@7 .3B8C 7B2; E63; / QU/ ; VQW 8.39=G. 7 .@D; M86D9: ; < 9D.51 7 ; E. / . 8C
/ 922B8C 0. 2. 31J X/ G6. 3 ?;@< < ; A652B8C 2. D; < 6. ED; / Y / ; YUWJ W < 6. @H
; / / .5. 26. E6H; / - ; @D1 7 4 567 68. 8C 1/ G6.3 ?;@< < ; A652B8CG76H0EG. 3 E6HJ
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! Cu faza O 

! Cu faza 1 

13Cu faza 2 

m Cu faza 3 

" Cufaza4 

" Cu faza 5 

" Cufaza6 

- z - z - z - z - z 
stan. 7 stan. 8 stan. 11 stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
sampling points 

ZBEJ QJ X/ G6.3 -@;892D; 7B E- 98=. 8B=2B8C?;@< < 69/ G6S%1T7 ; E. / . 8C/ 922B8C) . 2. 31456768069: ;
- ; 7BP9= S[ T 6 - ; 26P9= (Z) M51G

[ 9@892D- .@D686- . D6; 2 ; ?E-9D6D6; 2 ?;@< E; ?8; - - 9@S%1T 62 DC9 A; DD; < E9/ 6< 92DE ; ?4 567689 %C. 2F
295I A9?;@.S[ T . 2/ .?D9@(Z) E51689E

PODSUMOWANIE 

\ < 269=EG. 269 EDHP9] < 9D. 567 ; E. / . 8C / 922B8CI 7G/ 31P A69: 1 ) . 2. 314 56F
768069: ; 7 E0. G1=9I P9 7 - 3B7 . ; 2 0; @GBED269 2. =. 0; MO 7; / BI ?1208=; 21=>8
=. 0; EG9@9: ; E. / 260L7 J

[ @GB D9= ; : L529= D92/ 928=6I 7 -@GB- . / 01 EDHP9] P95. G. SK9TI 8B201 S\ 2TI
< 69/ G6S%1TI 8C@;< 1 S%@TI ; 3; 761 S[ ATI 0. / < 1 S%/ T 6 26051 S 6̂T ; AE9@71=9 E6H
7G@;EDG. 7 . @D; M86 7 ; E. / . 8C2. - ; EG8G9: L52B8C ; / 8620. 8C< 6H/ GB 0; 59=2B< 6
M51G. < 6J _ B=>D069< =9ED< . 2: . 2 S# 2TI 0DL@9: ; EDHP926. 2. ; / 86201 ; / 0< * / ;
0< YR 7 B0. GB7 . 3BI < 6< ; EG9@;069: ; G. 0@9E1 G< 6. 2 EDHP9] I D92/ 928=H 7G@;EF
D; 7>J
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! faza O 

! faza 1 

t:lfaza 2 

F.ll faza 3 

" faza 4 

" faza 5 

" faza 6 

< z < z < z < z < z 
stan. 7 stan. 8 stan. 11 stan.12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
sampling points 

0 =>: ?: ( @ABCD<EFGHI JFK= ><HGLCG=LI =GM NFEO PC@OQ R7 @S w F>C@CGM @HI I =GM + CI CDQ T UBKBGV
PBHWF <FK=XHL R" S B <FI BXHL R%S YUQA

" HEGHI J <CEJBGB<CJBFI FN><HJBJBFI NFEO> FNGC@OBQO R7 @S BI JMH ZFJJFO >H@BOHI J> FNT UBKBGH
7 MCII HU[ ZHNFEC R" S CI @CNJHER%S >UQBGH>

! faza O 

! faza 1 

! faza 2 

Ell faza 3 

" faza 4 

" faza 5 

" faza 6 

< z < z < z < z < z 
stan. 7 stan. 8 stan. 11 stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
sampling points 

0=>: \] : ( @ABCD<EFGHI JFK= ><HGLCG=LI =GMNFEOOCI WCI Q(Mn) w F>C@CGM@HI I =GM+ CICDQT UBKBGV
PBHWF <FK=XHL R" S B <FI BXHLR%S YUQA

" HEGHI J <CEJBGB<CJBFI FN><HJBJBFI NFEO> FNOCI WCI H>H (Mn) BI JMH ZFJJFO >H@BOHI J> FNT UBKBGH
7 MCI I HU[ ZHNFEC R" S CI @CNJHER%S >UQBGH>
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! faza O 

Elfaza 1 

Elfaza 2 

Il/Haza 3 

" faza 4 

" faza 5 

" faza 6 

9 z 9 z 9 z 9 z 9 z 
stan. 7 stan. 8 stan. 11 stan. 12 stan. 14 stan. 15 stan. 18 stan. 19 stan. 20 stan. 21 

stanowiska poboru prób 
smapling points 

: ; < ++4=>?@AB9CDEFGHDI ; <9FEJAE;JG; EKLDCMG@NOP(Ni) w D<A>AEK>FGG; EK 'A GABPQO@I @EN@FRD
9DI ; SFJ TUV @9DG@SFJ TWV XOP?

UFCEFGH9ACH@E@9AH@DGDL<9FH@H@DGLDCM< DLG@E@PM TY@V@GHKF ZDHHDM <F>@MFGH< DLQO@I @EF #KAGGFO[
ZFLDCATUV AG> ALHFCTWV <OP@EF<

"GAO@?PJ\ EHC?; D>E@GN@C] SG@\ EF <@̂I @FONDXE@\ <ĤSF_ MFHAO@[ MDSGA ?API À
S; a[ SFGAND_EDI ; M D>E@GNP NAGABP[ R>?@F <ĤSFG@A<\ GAJMG@FJ<?F[ P>?@ABLDCM
MFHAO@MDR\ E; EK 9DHFGEJAOG@F 9C?FM@F<?E?Aa <@̂? D<A>] I >FGG; EK >DI D>; JF<H
I @̂N<?; [ AG@SFO@GA D>E@GNAEK D I ; S<?FJ ?AI ACHDXE@DR] OGFJ MFHAO@THAZ4 8V4

* AZ4 2 ) HD9@F_ ?MG@FJ<?FG@A<ĤSF_ MFHAO@E@̂SN@EK GAEABFJ >BPRDXE@' AGABP QO@I @EN@FRD
UFCEFGH>FECFA<F DLKFAb; MFHAO< EDGEFGHCAH@DGDGODGR@HP>F 9CDL@OF DGQO@I @EF #KAGGFO

) HD9@F_ ?MG@FJ<?FG@A<ĤSFG@A c- d
>FRCFFDLEDGEFGHCAH@DG>FECFA<F c- d

! FHAO
>OAI ACHDXE@C?FE?;I @<H; EK >OAI ACHDXE@XCF>G@EK

LDCHKF CFAObAOPF< LDCHKF AbFCARF I AOPF<

eFOA?DTf FV . 7- 11-
#; GN TWGV / 6- . 7-
! @F>g T#PV . . - . 7-
#KCDM T#CV . / - . 0-
(B] I TUZV . , - . 1-
Y@N@FOTY@V . 7- / / -
' A>M T#>V / 7- 16-

UD>NCFXOFG@F GAC; <4 8 @7 9PGNH] I D?GAE?AJ\ E; EK <HAGDI @<NA9DZDCP9C] Z
D<A>] I >FGG; EK ?ODNAO@?DI AGF 9C?F> @9D?A9D<?E?FR] OG; M@XOP?AM@9D?I DO@̀
BD GA PI @>DE?G@FG@F I <9D<] Z ZAC>?D I ; CAgG; D9@<AGFJ I ; SFJ 9CAI @>BDI DXE@
9DOFRAJ\ EFJ GAI ; <Ĥ9DI AG@P I ; S<?; EK <ĤSF_ MFHAO@9DI ; SFJ XOP?[ MG@FJ<?; EK
?AX 9DG@SFJ4
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4 <=>?< @ABCDA< EFGHE>I J>K< LMI H D>K>NO EG>J J EHI MGJ<DA+NHI KA@PQ
J D=RG<SJHL=>SMEP=GM@HK<; ! LD>JOS< K> =H J>?<CKHTU FHVABI JP LOVML=BC<W
HJK>@J>KP@X V<=>?A@ABCDA@X > HYR?KPV L=BC<KA<V C<?>J> ZGPL; [ \ ]; 1>DC<
E EPKADO LHGF@SAV<=>?AK> @JML=D>@X >?H@X=HKA@JKP@X J>EA<LAKVAK<G>?KP@X
A HGY>KA@JKP@X EFGHE>I J>KP@X J EHI MGJ<DA+NHI KA@P HG>J K> J>EA<LAK>@XQ
FHEL=>SM@P@X E EPKADO FGHI OD@SAFA<GEH=K<S A E=RGK<SE D>K>?< Ẑ >D=<GA<Q
_A=H̀ AJHHF?>KD=HK] K>L=BFOS< FGJ<@XHI J<KA< V<=>?AI H HL>I RE I <KKP@X EG>J
J I <=GP=OL<V; ' >I >KA> K>I GH?MJ>EA<LAK KA<LAHKP@X J EHI MS>DH <?<V<K=O
J>KA<@JPLJ@J<KA> EPD>J>NP abcQC< V<=>?< @ABCDA< I HL=>SMLAB I H D>K>NOJ EHI M
HG>J J>E>G=ME KA<S J>EA<LAKM; %>EA<LAKP ^>GI JH LJP̂ DH HF>I >SMK> I KH;
" HK>I =HQS>DEPD>J>NP E@J<LKA<SLJ< ^>I >KA> K>I LF<@P_ADMJ>EA<LAKE EHI JA<
GJ<DA +NHI KA@PQ J> =G>KLFHG= V<=>?A@ABCDA@X QQHI FHEA>I >d _G>D@S> J>EA<LAK
H EA<?DHT@A@JML=<DHI e µm I H [f µm, JI <@PI HE>KA<S<I K>DEA<?DHTUEFGHE>g
I J>K<YH N>I OKDOJ>?<CP HI L=BC<KA> V<=>?AE EHI JA< abc;

hf f f

rn 
X Aef f f

········································································································································································i 

02 = f Qii \ j k

E [ f f f l` ````mmnQQ;QQQQno```````@o````````````````````````QQ
:::, 
en 

o l` ``;Q``̀ ``Q``̀ `Q``̀ `;;Q``̀ `;;Q``̀ `;;Q``̀ `;Q``̀ ``Q``̀ `;;Q``̀ ``Q

o [ f f f f \f f f f j f f f f bf f f f ef f f f hf f f f i f f f f pf f f f qf f f f [ f f f f f

[mg Fe/kg] 

0 PL; [ \ ; %>?<CKHTU V ABI JP LOV M L=BC<WV <=>?A @ABCDA@X > L=BC<KA<V C<?>J> HYR?K<YH E HL>I >@X
I <KKP@X +>K>NOr? AEA@DA<YH

1X< G<?>=AHKLXAF ^<=E<<K =H=>? @HK@<K=G>=AHKL H_X<>sP V <=>?L >KI =H=>? @HK@<K=G>=AHK H_AGHKQAK
=X< ^H==HV L<I AV <K=L H_r ?AEA@<7 X>KK<?

, =EA<GI JHK> LA?K> J>?<CKHTUFHVABI JP L=BC<KA<V V<=>?A> J>E>G=HT@AMLÔ g
L=>K@SA?H=KP@XQJ D=RGP@X FGJ<E>C>SM@> @JBTU=H V>=<GA> HGY>KA@JK>QELD>JOS<
ZGPL; [ j ]QC< Ĥ <@KHTU V>=<GAA HGY>KA@JK<S E EHI JA< LFGJPS> FGJ<@XHI J<KAO
V<=>?AI HHL>I RE I <KKP@X; 4 HCK> J>=<V FHEA<I JA<UQC< w FGJPF>I DO+>K>NO
r ?AEA@DA<YH J>KA<@JPLJ@J<KA< HL>I RE V<=>?>VA @ABCDAVAS<L= E=RGKPV LDO=g
DA<V Ĥ @AMC<KA> EHI P LÔ L=>K@SMHGY>KA@JKM;

, A?K> J>?<CKHTU FHVABI JP LOVML=BC<WHJK>@J>KP@X V<=>?A> J>E>G=HT@AM
I HVAKOSM@<YH @JPKKAD>QS>DAV S<L= C<?>JH HYR?K<QVHC< TEA>I @JPU H I >GKÀ



! " # $ %&'( ) * +, ' %) &

7000 . 

'
vi 

-./
C 
0
+ .1
%2.
+ 3
+ o 
+ 456
+ 
7(6

o 8" 9"" 150 200 : 8" 300 ; 8" <" "

substancje lotne [mg/kg] 
volatile matter [g/kg] 

=>/ . 9; . ?12@AB5CDE-FG3> /HFA@B-@E E@H12- I -FAJ-I K 1 31L1MH5CI -N/6O/H1BIP- 5MQ1B-I 3B@PL 5/1R
G1I K G@BB>I K ) 1B1S6 T2-L -I J-@Q5

, K@M@21H-5B/K-U O@HL@@B H5H12I 5BI@BHM1H-5B 5VK@1W> E@H12/ 1BGI5BI@BHM1H-5B 5V5MQ1B-I E1HH@M
-B O5HH5E /@G-E@BH/ 5VT2-L -I@%K1BB@2

B5L 1B-6 L HML 1S>I K V5ME1I K U5L -N31X E@H12- 3 1E5MV-I 3B>E- H2@BJ1E- A@2131Y
1 31H@E 5 3B1I 3NI @PM52- H@Q5 E@H126YJHZM>P@/HU5I K5G3@B-1 1BHM5U5Q@B-I 3B@Q5.
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GAF >QB d=à dfa` g=à
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