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LOINOI DAU

Hoa hoe phan tch hién dar thue chat 1a nganh phan tich én
dar dong var o rdt quan tong trong Khoa hoc, Ky thudt va da
song. trong nghien cuu kKhoa hoc: phat tnién nén Kinh 1€ quoc dan,
di€u tra co ban d¢ Khar thac uém nang, tar nguyeén Khoang san cua
A&t nuoc: danh gia chat luong san pham: tang uém lue va phuong
ueén d¢ bao vé To quix

Hoa hoc phan tich ngay nay dua trén he¢ théng cac phuong
phap ¢6 su dong thanh tre cua nhiéu nganh khoa hoc ¢6 hén quan

nhu Hoa hoc, Vat Iy, Toan hoc - Tin hoc, Sinh hoc, mor truong,
vl tru, Har duong hoc, Dia chat, Dia ly,v.v. Day la mot nganh
khoa hoc tong hop co su tich hop cao coa nhiéu nganh khoa hoc
n'uén ma muc dich cudr cung 14 dem lai low ich 161 da cho khoa
hoc, don song va su phat tnén, phon vinh cua dit nudc.

Co sa ¢ aa hoa hoc phan tich hién dai bao gom: phan tich hoa
hoc (phan tich ¢6 dién); phan tich 1y - hoa; phan tich vat li, todn
hoc va un hoe ung dung trong hoa hoc: phan tich mor truong, phan
tich cac san pham cong, nong nghiép, thuc pham; phan tich sinh
hoa, dia hoa v.v.

Nhiem vu co ban cua hod hoc phan tich ngay nay 1a phan tich
dinh tinh, dinh luong, xac dinh cau truc, danh gia két qua va chat
luong san pham, tach, phan chia lam sach, diéu ché cac hop chat
siéu unh Khiér v v,

Hoa hoc phan tich con ¢6 nhiem vu di¢u tra, dinh gia, khai
thac ta1 nguyén cua dat nudc.

“"Cor 80 cua hod hoc phan tich hién dai” 1 gido winh chu yéu due
dung cho cac loar hinh dao tao da hoc, cao hoc, nghién cuu sinh cac he
chinh quy, tai chic, tr xa. Pay cing la nguon gido rinh dung trong cae
trutmg Cao dang vé hod hoc phan tich Gido trinh nay con 1a nguon t
héu tham khao 10t cho gido vien PTTH d¢ day 1ot mon hoa hoe. tham
khao cho ky su, k¥ thuat vien & cac phong thi nghiem, can bo nghie¢n

ciu, sinh vien, hoc vién cao hoc va nghien cuu sinh dé hoan thanh cac
luan an, dé tu NCKH v v




Irong qua winh beta sopn bO g0 Winh ndy, e pa 3 o
FARg ap hop chom dox e tw va cdp nhat cua nhimg nganh khoa
Box C0 umg dung tong phan tch hoa hoc & now dung gido trinh co
e 38 Chp M7 cach oo ban vé ¢ thong céc pharmg phap dux su
dung vong hod hoc phin tich hén da

Ngay nay bhoa hoc phan tuch bao gom mot he thong céc
phuong phap cua aganh phan tuch hien dar nham phuc vu cho cée
muc &ich phan tich di néu trén

B0 guao timh  Co 50 hoda hoc phan tich hién dai” duoce viét
UEn tiah than o winh <ot 1oi, chu yéu ¢o su tich hop gida khoa
hox ©o ban va nghuép vu su pham nham phuc vu dao a0 d‘l‘hoc.
ren da hoo va Tan s Liéu tham khio cho nhiéu d6i wong trong
hoo tp. puang day . NCKH v€ hod hoc phan tich

D e cho viec su dung, bo giao trinh nay ducc phan lam 4

Gp dus tren Co so v nor dung khoa hoc, phuong phip giang day
va nghien cuu DOC gia quan tam o thé sir dung bo giac trinh hoac

fmg ap neng Bon tap coa bo gido trinh duac viét theo mot thé
thong nhat. twin te 8¢ co thé su dung, b6 sung cho nhau

Tap 1: Cac phuong phap phan tich hoa hoc.

Tap 2: Cac phuong phap phan tich I - hoa.

Tap 32 Cac phuong phap tach, phan chia, co dac va cac
phuong phap to hop gita phan chia - xac dinh cac chat.

Tap 4 Cac phuong phap vat Iy va toan hoc thong ké ung
dung trong hoa hoc.

D¢ tén cho viec van dung trong hoc tap va giang day, cuds
mdi chuong c6 dua ra he thong cau how, bai wap va dip s6 Do
pham vi 4€ cap trong bo gido trinh khd W.Mllnh;r‘.m
dung kha phong phd. 14n ddu tién bien soan nén khong thé tanh
duoc thiéu sot, t4c ik cin chan thanh cam on su gop ¥ cua ban doc

d€ noi dung ciia bo gido trinh duoc hoan chinh hom, phuc vu 1™
hmchoucmvudhuovtnghwn«w
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LOI NOI PAU
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CHUONG 1
CAC DAC DIEM CUA HOA HOC PHAN TICH HIEN DAL

1.1 Muc dich, nhi¢m vu :
I 11 Hod hoc phan tch huen da
1 1.2 Cac dang phan tch. gin han phat huen
113 DO ddng va do Lap cua phep phan tich
1 1.4 Do chon ko cua pheép phan tich
1 1.5 Thin gaan phan uch ngan
1 1.6 Phép phan uch khong pha mau
1 1.7 Pheép phan tuch wra
(phep phan tich o khoang cach v
LR Todn hex hoa
119 Tudong hos
1110 T boc wrong hoa ex
1.2. Phuong phap nghien cuu
121 Cac cosar by thuyet chung
1.2.2 Phan lowm cac phasmg phap
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128 Cac phanmg phap phan toh bod boc (00 dien) ¥
1 24 Cac phaomg phap phan tuch ly - hod i3
1 25 Cac phuong phap phan tch vae ly V7
I 26 Cac phuong phap phian chia va cO diac RN
I 27 Cac phuong phap phan tich t6 hop 48
1.2.8 Sosanh phuong phip............c.covvviiinniinnnn. 52
L D ol AR . i i 56
131 Cackim loai vacdc hopkim..........ooooovvvinniiins o 57
I .32 Cac chat sach (cac chat unh khiét).................. ... 57
1.3.3. Cac nguyén litu khodng VAL...........c..oviiiiinns coinse 61
134 MGG . .... .0 S0 0 sl il i s & e 63
1. 3.5 D61 twongvi tru .. -
137 lubocﬂnnlkhdcnguyenw ia s i T3
LA Kifom arn ade X0 .. ... ontines kit it iy St s 73.
14.1. Phong thi nghiém nhamay .....................couvn o, 73
142. Luypdn kimden ...........u6. Subisuduniiit el o 74
1.4.3. Luydn kim mie .o . ot aiieens 75
145 NOng nglncp o T
146 Sucbuinhoévinhﬁqtﬂnvédcmwp .97
1.5. Cic diéu kién cho su phit tnénuénbo... 78
1.5.1. Thiét bj, my cho phs tieh ....oieeiviiecinns s iintee 78
B, T S a——— s

1.33. Che ml olMlIn ........0.. 000 ivnismessonnnsnonnanssscos il
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LS 4 Npuon i btw khoa hx

I 33 Su dinh humg rong ngheén cuu Nt
‘ 156 Cx rung tm nghatn cuu khoa hoc phan tich K
\ 157 Guang day how hoc phan tich .4
LSE Quan he hop u quax 1@ .
159 Két huan &S

CHUONG 2

MOT SO DINH LUAT, BIEU THUC, KHAI NIEM
DUNG TRONG HOA HOC PHAN TICH

2.1. Trang thai cac chat dien ly trong dung dich nuoc

o
4

211 Cac chit dien ly manh a5
212 Cic chit dien ly yéu XN
2.2. Su wr 1on hod cua cac dung mos 89
‘ 2.3. Cach xir su cua cc axit, cac bazo trong
cac dung moi khac nhau %9
' 2.4. Can bing hod hoc. hoat 46 va dinh luat
tac dung khor luong 93
2.5. Bidu thic 461 vo1 hang 50 can bang cua phan img
 céc dang thutmg gap nhat " 97
| 251 Syphan ly cua nux »
f 252 Can g trong céc dung dich hio hoa
|  cimokcchit dn Iy i tan -
: .
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” O 1




2 S 3 Suphan Iy cua cac axat yéu va cic bazo yéu 103
2 S 4 Phan img ox hoa - Khu 114
2SS Su phan bo mot chat gt har chat long

khong ron lan (m) ... = , O L
256 Can bang nmg nic iks R i g (6 M. 115

2.6. Dinh luat bao toan khor luong O cac dang khiac nhau ... 117
261 Dmnh ludt bao toan nong dobanddu ... 11T
2 6.2 Dinh ludt bao toan dién tich . e s SR A
263 Dnh luat hmlmnpum(dnéuhenbaotoénpmm)......120

2.7. Phuong phap tinh todncan bang ion ........................ 128
2.7 1. Cic bude can uén hanh

272 Cic phép tinh gan ding rong tinh todn can bang ion .. ...... 132
2.8. Tinh can bang 10n ¢6 ké dén anh huong cia luc 1on .....137

CHUONG 3
PHAN TICH DINH TINH VA PHAN TICH DPINH LUONG
(PHAN TICH HOA HOC)
3. ). Phin 0 ol ... R A ‘4_3_8__
5.2.Phin tich dinh lagmg ... B B e v 138
321 Céc linh vuc img dung ctia phép phan tich dinh hamg . 139

322 Thuc huén phépphantichdinh lwomg. .. 141
3.3. DO uancin céc RIS ... 0T Sh -
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S0 Anh baang cua o can bang canh tranh
n 3O L cus cac ket tua

32 Anh huong cua pH len 4O tan

< Bai tap

CHUONG 4
PHAN TICH KHOI LUONG

4.1. Tinh két qua dua theo cac so hiéu
cua phep phan tich kho: luong
4.2. Tinh chat cua cac két tua va cac chat dung d€ két tua
421 Do loc duxx va 30 sach cua két aa
422 Cac k&t wa vodinh hinh
423 Cickétviaunhthé
424 Cic sa 50 gy ra bin sy cong ket
425 K& wa wdung dich dng thé
426 Su sty kho va sunung cic két tha
4.3. V& nhiing nhuoc diém cua phuong phap
phan tich kho: luong
431 Sukéo das ciia phép phan tich khoi hung
4.32 DO nhay cua phép phan tich khoy luong
433 Do chinh xic cua cdc phuamg phap
phan tich khor lamg
434 Tinh dac trmg cua phuong phap phan tch khos kaeng

o0 CHMPT 1Y

|48

| 86

194
201
201
26
212
213
214
218
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4 1S Ung dung cac phaemyg phap phan tich Khos liemg 221

4.4, Ung dung cua phoaong phap Khos himg cua phep phan tich 221

1 4] Cac cht k&t tia 221

142 Cac thux thar var cac unh chat kha 222

143 Cac chat ké aa him co 222

444 X dinh Khow luomg cac nhom chie hitu co 227

445 G phuong phap khor heong

\ac dinh cac hop chathiuconéng biét ... 227

446 Cac phuong phapchumg cdt. ..o 9909
CHUONG §

MO DAL VE CAC PHUONG PHAP PHAN TiCH THE TiCH

(CHUAN PO)

S.1. Nhimg khii niem €O DAN ............orereesvone sassessssnsassssmsssoses 241

5.2. Phan img va thuoc thu duoc dung trong phan tich chudn do.. .. 243
521 Cicchitchuindfutitn... ... ot o s e 243
322 Clic dung dich ... cinesiebis-ins il el LE 4304

5.3. Diém cub trong cac phép chudn do. ... ..o 245
5.3 1 Suthay doi nong d6 wong qua trinh chudn do. ... ... 245
5.4. Tinh két tua trong cic phuong phip chudn do.. ... . 249
54 1. Khot luong duong luomg hay mili duong luong
trong cac phan img axit - bazo ——
612



4.2 Khis hamg damg homg trong cac phan ung on o b
S48 Cac kb homg amg hamg

Wong ca phan dng A0t tus va Lao pluk 2
SA4 Gac s hamg duomg hmg cus cac hop chae
khong tham g R Lep vao phan ung chudn 3O 255

SAS Cacdom v ndng d0 dx: dung ¢ tnh trong chuan do. 287
SA6 Mt »0 betu thax quan ong g khos luomg vathe ich 29

S47 Tinh nong 30 cua cac dung dich chuan 261
S4AE Tinh ket gua dus theo cac »0 leu chuan do 2600
CHUONG 6

CHUANDOKET TUA

M Cac duomg cong chudn do kéttaa . . 278
611 Slcéﬂ.ncmdc chir 50 trong cac phep unh
6.1 2 Cac yéu 10 gay anh huong dén do 10
> oor cua démwong duong 281
| .""l.lwq“&ckhbnhq) | 284
%m&“ﬁﬁchﬂhotcuphm'pmp
o chudn 40 két tua 287
"’ummmkm Cua Vg phM hien
mmmchmmm fa 29
: e s sicicsase . . o8
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CHUONG 7
LY THUYET CHUAN DO AXIT - BAZO POI VOI
CAC HE PON GIAN VA PHUC TAP

A. Cic hé don gian
7.1. Céc thuoce thir chuan d6i voi phép chuan do axit - bazo. .......... 304

7.2. Cac chat chi thi dung cho phép chuin do axit - bazo ..... 305.
7.2.1. Ly thuyét vé xir su ctia cac chat chi thi.........................o...... 305
7.2.2. Cac dang cua cic chét chi thi axit - bazo. ... 307

7.2.3. Céc sai s6 chudn d6 véi cdc chat chi thi axit - bazo, ........... 312
7.2.4. Cac y€u 16 gay anh huong dén cich xir su

cla ciic chilt chighic. ..o aaer s Sot it o) 313

7.3. Chuan do mot axit manh bing mot bazo manh. .............. 313

7.3.1. Chuan do mot axit manh bing mot bazo manh.................. 313

7.3.2. Chuan d6 mot bazo manh bang mot axit manh.................. 317

7.4. Budng cong chuén do céc axit yéu hay cic bazo yéu......318
7.4.1. Tinh pH ctia cic dung dich

¢6 chita mot cap axit - bazo lien hop ..o, 318

7.4.2. Anh hudng ctia luc ion dén can bing axit - bazo. .............. 323

74.3. CAc ing QICh QL. ................. o e O 325

7.4.4. Céc duong cong chudn do ctia c4c axit yéu. ......................... 333

7.4.5. Cac dudng cong chudn do cac bazo yéu. ............coo... 341

R BEVERD ..o o S U s S 343

B. Cac hé phirc tap
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7.8, Cac duwomg cong chuan do hon hop mot axit manh
VA A yeu hay hon hop mat bazo manh va mot bazo véu

7.6. Tinh cAc can bang cua cac he axit-bazo nhiéu chik

761 Cx dung dich mudi dang NaHA

762 Cac dung dich cua axat nhaéu chix, (da axit)

763 Cac dung dich bazo da chix

764 Cic dung dich dém chu cac axat nhaéu chix
7.7. Cac duomg cong chudn do cua cdc axit da chuce
7.8. Cac duomg cong chudn do cac bazo nhiéu chuc
7.9. Cac duong cong chuan do cac chat ludmg tinh (amfolit)
7.10. Thanh phin dung dich cua cac axit nhiéu chue

nhu mot ham pH
X Bai tap

CHUONG 8:
ING DUNG THUC TE CUA PHUONG PHAP
CHUAN DO AXIT - BAZO

8.1. Cac thuoc thu doi von cac phan img axit-bazo
B1.1 Dvéu ché cac dung dich chudn cua cac axait
812 Suchudn how dung dich cac axat
813 Dréu ché cac dung dich chudn cua cac baar
814 Suchudn hoa cac bazo

8.2. Céc vi du dién hinh cua viec timg dung

50
154

i8S

LR

367
i73
3758
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phuong phap chuan do axit-bazo................c..cccvvveeennnnn... 393
8.2.1. Phin tich nguyen 0..c.cinmtatnl St au.. 394,
8.2.2. Xéc dinh céc chilt VO 00 5. oo s snbiian e diend 399
8.2.3 Xac dinh cac nhom chire cac hop chét hiru co.......... 402

BRI P ncnsersibaniive it STGHS SRR TP R AP & 405
CHUONG 9
CHUAN PO AXIT-BAZO

TRONG CAC MOI TRUONG KHONG NUGC

9.1. Cac dung méi dung cho phép chuan do khong nudc. ......416
9.1.1. Cac phan img axit-bazo
trong cac dung moi amfiproton (ludng tinh)........ 418
9.1.2. Céc phan (ing axit-bazo trong cic dung moi
amproton va cac dung moi hén hop..................... 427
9.1.3. Viéc phat hién diém cuéi khi chuin do
trong cac dung moi khong nudc.............ccoooverrennnnneee, 427
9.2. Ung dung ctia phép chudn do
trong cac dung moéi khong nudc. .............ococoeeeveeennene, 428
9.2.1. Chudn do trong axit axetic 10ANg ...............o.ccoovveenn... 428
9.2.2. Chuin do trong cdc dung moi bazo................o......... 431
9.2.3. Chuén do trong céc dung méi amproton hay trung tinh......433
BEIEP....... it 0 SRR G, 433
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CHUONG 10
CHUAN DO TAO PHUC

10.1. Ohudn 40 bang cac ligan tao phic vo co
102 (hutn 30 bang cac axit amino polycachonxilic
102 1 Cac thude thy
1022 Cac phix EDTA vin cac 1on kim loas
1023 Xay dung cac duomg cong chudn 40 ..
1024 Dwém cudi khi chudn d6 EDTA
1025 Cac phuong phdp chudn d6 bAng dung dich EDTA
1026 Linh vuc tng dung cia phép chudn do tao phuc
Bai tap

CHUONG 11
CAN BANG TRONG CAC HE OXI HOA - KHU

11.1. Céc nguyén 16 dién hod (pin dién)
11.2. Céc qué trinh dién cuc
11.3. Thé dién cuc |
11.4. Pin (nguyén 16 dién hod) vi thé clia pin
11.5. Tinh hing s6 can bing theo cdc the dign cux téu chudn
11.6. Xdc dinh dién thé, hing s6 phan ly,

tinh s6 tan vi hing s6 bén cta phic
11.7. Mot 86 han ché cua vigc

dung cic the dien cuc téu chudn
Bai tap

CHUONG 12
LY THUYET CHUAN DO OXI HOA - KHU

12.1. Céc dutmg cong chudn 40
12.1. 1. Thé wong diém twomg duong
12 1.2 Su phu thudc the viao the tich thuoe thy

12 1.3 Chuin 40 cac hédn hop
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VLT S S e e 538
CHUONG 13
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OXI HOA - KHU
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13.2.2. Dl G S e s SRR e 546
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1362 Deém cuty cua phep chudn 40 bing wodat
AT, Ans sl
1371 Dedu o cic dung dich axat sodi
v cAC tinh chit cua chang
1372 Ohuln hod cac dung dich penodat
1373 Ung dung axit wodi
13K Cac phuong phap do ot
138 1 Dréu ché cdc dung dich ot
va c&¢ tunh chat cua chung
1382 Chudn hod cic dung dich ot ...
138 3 Ung dung céc dung dich chudn cia ot
11.9. Cac phuong phip dinh phan 1odi
139 1 Cac phan ing cua iodua vén 1on thiosunfat
1392 Diéu ché cac dung dich chudn thiosunfat
v cic tinh chat cua ching
1393 Ohutn hod cac dung dich thiosunfat
1394 Cic ngudn sai 36 wong cac phuong phap
dinh luomg wodi . O N
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