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**,j?t~~ T*mHe~ 9=tWf~1i:~~*IitD!U~ 891i:~~ §i9J?t:fJT{)(r!fQ:.f±1Wmj::-~~~ il-{)(r!
89iJe~1Jr!o

**,j?tmffl r~f*Wt fl'!lf**mHe~ 9=tWf~Ii:~~*Ii 89tD!U~0

2 nilmtt s 1m ::>c f-I:

r~Uxflj:xiJr*xflj:89ffi[fflJf;!.I6\/FPIY'890 fLJf;it EI m 89slfflxflj:, {)lit EI m89J:&*mfflr*x
flj:0 fLJf;/Fit EI m 89slfflxflj:, ;tt:lUlffJ:&*(iQ.mJ9T:ff89f~l&1jt)mfflr*xflj:o

GB/T 8170 ~Ulf~~~)J!U~flU&~Ul89~~fQ*U~
HG/ T 2843 itHetz:5b it~?t:fJT9=t1ltffl*,j?t$j~m~ ,*,j?tm~, iJeJfJjm~fQm~JfJjm~
NY/T 887 ~f*He~ W1t89tD!U~

3 ~ila~.*.it-JjJlU~ a••~;;f]7.HlfiSl.5t (1~.5t)

3. 1 JltJ.l
iJe¥-fffl~~*fm~m?1£ME31W:E,fflEDTA!*-&t~~~~~~Ii:~~,Ii:~~f~?t~:.f±?t~E~

tr5-=:WfaJH ~,tD!U~*~Ii:~, !$Ii:~, £fli:~, ~Ii:~ ,1JIU1i:~,itli:~, pgli:~ ,Mtli:~ ,tijJfli:~, Efl ~Ii:
~,#~Ii:~,~Ii:~, "M1i:~,~pgli:~ ,~Ii:~ ,!l:lIi:~fQfRli:~~ 17flftli:~~89*Ii ,i!.@Ii:~~*
Ii89,~,fQ,IlP1gWf~Ii:~~89*Iio
3. 2 iitjflj~*f~

**'j?t9=tJ9TffliJeJfJj,*fQm~89WCiliij,:fE*ttlYl~~fQWCiliij/fr!at ,:M]ffi[~-&t HG/T 284389~~0
3.2. 1 ;fT.~M(Na3C6H507· 2HzO)0
3. 2. 2 t'L~0
3. 2. 3 t'L~m~:c(HC1)=O. 06mol/Lo
3.2. 4 ~.itMm~:p(NaOH)=500 g/Lo
3.2. 5 ~~*fm~m~:p(GH606S· 2HzO)=50 g/Lo
3.2. 6 z.-=mtrmz.~-=Mm~:p(EDTA - Na)=10 g/Lo
3. 2. 7 ;fT.~M~,*~: pH 2. 20 f$Jtit 19.6 g ;fT.~M (3.2. 1) ,mmE~ A 1 000mL~IimL 9=t.:110
A 16.5 mLt'L~(3. 2. 2) ,1JO*~~tl1t, 7/!?:]0 !.I6\~BiJ,PIfflt'L~(3. 2. 2)fQ~.itMm~(3. 2.4H}WP"
pH ~ 2. 20

3.2. 8 7/!-&tIi:~~*,j?tm~,~il-~0 **~Ii:~,!$Ii:~, ~f'1i:~,~1i:~,1JIU1i:~, itli:~, pgli:~,
Mtli:~ ,tijJfli:~, Efl ~Ii:~ ,#~Ii:~ ,~Ii:~, "M1i:~,~pgli:~ ,~Ii:~ ,!l:lIi:~fQfRli:~~ 17flftli:~
~o

3. 3 iSl.B
3.3. 1 ii1lt~~~{)(~0
3.3. 2 Ii:~~ §i9J?t:fJT{)(0
3.3. 3 ~IL'tJL(lO 000r/min D.kL)Wt o. 45p'm891~JLtmJmlk:i:ttm~,itM~0



3.3. 4 ~-=f~il:iJi:'If~!!fatt~Jt:{1!!~!!fa~ilo
3. 4 ~Hfi~.
3. 4. 1 iit~a9*,Hi

&ilf*;j;FJ'bf~$7X!!fa?tE,:QRtf:l~100g,#fJt:iBd!1M.~~fflSJmu o. 50mmfL~gm'(jm;j;FJ'bm~',PI
Jmu 1.00mmgm'r) ,rl!1t~?:j ,ilr$i$, -=f~~~1ft 0 ~f*;j;FJ'b~$7X~~E, iBd!:QRtf:l~ 200mL,
ilr$i$, -=f~B9~~1ft 0

3. 4. 2 iit~itl7la9*U.
f$:QRiJi:;j;F2 g~ 10g(~1ifD~JO. 001g) ,ilr 250mL ~.mtlft 0 1E?tm~E, :JJO*~~tl1l',rl!?:j,:Me

ilu11lEP&:QRl:m~(~U~EP&:QR~~)2 mLr 10rnL~JL''If~iJi:'lf1ft ,tl1ifD:JJoA2 mLijU.!~*~~
m~C3. 2. 5) ,rl!?:j,1i~il1ho tl1ifD:JJOA1 mL EDTA - Na m~C3. 2. 6)~ 1 mLt'LJlm~(3. 2. 3) ,rl!
?:j'~JL' 15min(~ffl O. 45p'mB9~fL~mtu~)o p&:QRl:m~(~~~)l mL,~-=fo tl1ifD:JJOA1 mL~
5 mLB9tT.~fjf;j~~~(3. 2. 7)m~,f5I!~U!~Jl~1l'6ltr{s(~:il:1!~jIj!tlm:lEr*J,#ttt~jIj!tlJEfflo
3. 4. 3 imd:iE

rtt{S(~-m~~~*,f5I!rl!1t~~~;fijtlm~(3. 2.8)~1l'6ltr{s(~:il:1!~jIj!tlm:lEr*J,{t1g1r;fijl:fJL
OOJEo

ffl1r;fij7!OOJEiJi:;j;Fm~lftihf~~~~B9*. 0

3. 5 ~Hfi~.a9~~
ihf~~~~*. w ~m.?t~(%)~{7R,rttA:(lHt~: _

w = t ni
M

i
DV

1 X 9
103X 100= t ni

M
i
DV

1 X 10-4 ••••••••••••••••••••••••(1)
i=1 mV X 10 ;=1 mV

A:1ft:
k-~~JlB9f1P~~;
ni-tt~:il!:;j;Ff*fJt V Iftm i f1P~~JlB9!/WmB9.,1(!Ul1g~.$(nmo1);
M;-m i f1P~~JlB9.$m.,1(!Ul1g.R:~.$(g/mo1);
D--jIj!tlJEatiJi:;j;Fm~B9~~{if~ ;

V1-JE~f*fJt,1(!Ul1g.3t(mL) ;
103-#f~3t~.Jil(;~3tB9 ~~;
m-iJi:~B9m.,1(!Ul1g.R:(g) ;
V-iS(~:ilt;j;Ff*fJt,1(!Ul1g~3t(p.L);

109-#f .R:~.Jil(;~.R:B9~~ 0

:QRlJLq-rjlj!tlJEga*B9.~lJL~m1gjtj!tlJEga*,ga*~m ~J/J\~BE-Ul 0

3. 6 ftt!F~
lJLrrjtj!tlJEga*B9~~£mill~1t~lB9~*o

~1

lfIf~;(~~B9mHt?tft. % <10.0 10.0-20.0 >20.0
~Xf&m,% ~1.0 ~1.5 ~2.0

~1PJ~~~jIj!tlJEga*B9~xt£mill~1t~ 2 B9~*o
~2

lfIf~~~~B9Nk:S:?tft, % <10.0 10.0-20.0 >20.0
~)(<t&m.% ~1.5 ~2. 5 ~4.0



3.7 Jm.~J.lI¥-J~.
~f*~E*4Wf~~IJil~~*11: pC~~~) ~,&J:I1:~grCg/L)*7R ,fttJ:tC2Ht.:

pC~~~) = 10up : (2)

J:t9=':
w--iJt¥f. 9='Wf~~~~ ~ ,&J:11:7t~, iJilli.1'1S7t$ C%) ;
p--7ilf*iJt¥f.~~ gr ,iJiffL1'1:R:4i~fl-Cg/mL) 0

~gr~~~JEftt NY/T 887 ~j;~JEtA~-To
fa*{~Ui.3H~lto

4 ~ ••~.*.I¥-J~~ tt~ffl~-~m~.~~

4. 1 J~Um
iJt¥f.JtHi.~7j(fm~m~m S,&J:JS,ffl EDTA ~1:t~~5G~~:!it~~ml, ~~~~£1t~f{j~JS EI3 ~

i1J~i~1)(7t~3f~~JE7(~~~,"ijJ.~~,~~~ml,~~~,B1i~~, it~ml, p;j~ml,Mt~~,~~~, EfJ~
~~ ,JF~~~ ,~~~, "M~~ ,~p;j~~ ,~~~ ,!ll~mlf!lfR~~~ 17 ~~~ml~*I1:, :i!@~~ml
*11:~,g,f!l, ~P1'1~E*49='Wf~~~~~*l1:o
4. 2 iitlflJ~*t*4

*lijfl9=' J9TffliJtftlJ,;j(f!lm~~!C1lJ1J , :tE*tt~JHll~Aff!l!C1IJfJ1Jr!at,~J.l)I*1:t HG/ T 2843 ~~JE 0

4.2. 1 ~~;j(fm~m~:pC~H606S· 2HzO)=50 g/Lo
4.2. 2 Z=Jfl([Qz~=~m~:pCEDTA - Na)=10 g/Lo ~
4.2. 3 tm1:t~~~fJFflm~,~itHiI!o *7(~~~,"ijJ.~~,~~~,~~ml,B1i~~, it~~,p;j~ml,
Mt~~,~~ml, EfJ~~~,JF~~~,~~~,"M~ml,~p;j~~,~~ml,!ll~mlf!lfR~~~ 17 ~~~
mlo
4.2. 4 J9T~*'~m~1Jr!~*e9iJtftlJ 0

4.3 ~H
4.3. 1 Jm1lt~~~fSloBo
4.3.2 ~IL,mOO 000 r/min ~l:)~ o. 45 [Lm ~fjj&fLtm~bt:i1tmoB,ttMoBo
4.3. 3 ~i1J~i~fSl, !C:ff~>r":Mt?iMoBo
4.3.4 J9T~*'~m~1Jr!~*~1)(oBi&tfio
4. 4 ~Hfiif7.
4. 4. 1 i:it¥FI¥-J$U.

1i'!If*¥f.JM£$7Xt.ra7tJS,lliU±l!f.J100g,~Jtilid!1i1f~.3:?:~WJm:i1 o. 50 mm fL~gmC:tlO¥f.J'bl.fJJrH,PI
JmU 1. 00 mm gmr) ,tm1:t~?:J ,ftrra/ft, T~~oB9=' 0 ~f*¥f.JH£$7Xg;fJJS ,ilid!l&tfj~ 100 mL,
ftrra/ft, T~~~oB9=' 0

4.4.2 i:it¥Fjfiifll¥-J$U.
f$l&iJt¥f.1 g~5 gCfRliffJ¥Jjo. 001 g) ,ftr 250 mL ~l1:mt9=' ,JE7tmffl¥JS ,1J07j(.3:?:~JjJJt,tm?:J0 :!itft

:i1~JSl1&l&l:~~C~:i1tmJSl1&l&tm~)2 mLr 10 mL ~IL''lf~iJt'lf9=' ,flliffJ1JoA2 mL ~~;j(fm~m
~C4. 2. 1) ,tm?:J,:!itft 1 ho flliffJ1JOA1 mL EDTA - Na m7ilC4. 2. 2) ,tm?:J,~IL' 15 minC~ffl 0.45 [Lm

~tm~:i1tm) 0 ~ l:~7il C~tm~)fttfSloBiJlOO~f!lJ9T~*, ~f{j~1Jr!~~*lit~.3:?:1:t~~~~ml~JJt
bt pH m:00 ,m~ 1tJSi9!Jt~JJt6lt rfSloB:llf1:Mt~~m:00 (fg ,f;ttfSloB~~JEffl 0

4.4. 3 iJ!U~
fttfSloBiJlOO~f!lJ9T~*,~m~1Jr!~~* ,~tm1:t~~~lijflm~ C4. 2. 3)lit~.3:?:1:t~~~~~~

3



lllk pH ffl:m1,m~1t)§"f!Jt~1l6ltT{)(:K.11t~l1Mffl:m1pg,f1=:~)tHijLfJLl1M~o
ffl )t~;f;jr!~tl~iJtW?iHfl9=tthf~!i(~Jl*:I: 0

4. 5 ~Hfii'iUH(.J.~
thf~!i(~.*Jt w ~1W::I:*fi(%)~~,rtt~(3Ht.: .

~ n·MDV1 X 103
~ n·MDV1 -4

W = LJ " 9 X 100 = LJ " X 10 (3)
;=1 mV X 10 ;~1 mV

~9=t:
k-!i(~~fmfllt~fi ;
n;--f)(:Kl£Wf*~ V 9=tmi #!i(~.fm!fM1W:fm:l:,i(!m~~1t$(nmo1);
M;-m i fIIt!i(~Jlfm1t$1W::I:,i(!m~Jl:4i1t$(g/mo1);
D--~tl~atiJtWr-tHilfmf*'-Jfflfi;

V1-~~f*~,i(!m~?i3T(mL) ;
103-~~3T~~n\(;1ll3Tfm ~fi;
m-iJt~fm1W::I:,i(!m~Jl:(g) ;
V-{)(:Km:Wf*~'i(!m~1ll3T(fLL) ;

109-~ Jl:~.n\(;~Jl:fm~fi 0

~ ~trl1M~~*fm.* ~:I:&]-m:~~tl~~*,~*f¥ Ii JlJ/J\fi£)§"-m0

4.6 1t"t!F~
~~-T~tl~~*fm~xt~-m:ill~1t~ 3 fm~>J(o.3

ih'f,..£IIl(J{JJlIl:fI?tfi, % <10.0 10.0~20.0 >20.0
~xt~{tI,% ~1.0 ~2.0 ~3.0

4. 7 J.l.~J1ta9~.
tilf*HE~thf~~~Jl*:I: p(~~Jl), ~1W::I:~1l(g/L)~~,rtt~(4)it~:

p(!i(~Jl) = 10up (4)

~9=t:
w--iJtW9=tthf~lI:~Jlfm1W::I:*fi,i(!m~a *$( %);
p--tilf*iJtWfmWll ,i(!fJL~Jl:4i?i3T(g/mL)0

Wllfml1M~rttNY/T 887 fm1ili!.~ttttro
~*f¥Ii~.fio


