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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac pguén thong tin c6 thé duoc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.

) Moi muc dich khac mang tinh 1€ch lac hodc str dung v&1 myc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.
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GIAO TRINH MON HQC

Tén mén hoc: HOA PHAN TICH
Ma mén hoc: MHO7

Thoi gian thyc hién: 90 gio (LY thuyét: 28 gid; Thuc hanh: 58 gid; Kiém tra: 04 gid)

I.Vi tri, tinh chat mén hoc

— Vi tri: Mén hoc co sé.

— Tinh chéat: La mén hoc bét budc.
1. Muc tiéu

— V& kién thuc: Trinh bay duoc cac hién twong Xay ra va viét cac phwong trinh
phan ng cua cation va anion tac dung véi thuoc thir; Trinh bay duge cac nguyén tac,
cach tién hanh, cach tinh két qua trong cac phuong phap phan tich dinh lugng dé hoc;

Trinh bay duogc cac nguyén 1y, nguyén tic cia cac dung cu va cac budc tién hanh cua

cac phuong phap phan tich dung cu co ban.

— V@ k¥ nang: Tién hanh xac dinh dugc cac cation va cdc anion trong dung dich

mudi vo co ding quy trinh.

Vé nang lyc tu chi va trach nhiém: Rén luyén duoc tac phong than trong chinh

xéc, trung thyc trong hoat dong nghé nghiép.
IT1. Noi dung mén hoc
Noi dung tong quat va phan bo thoi gian

Thoi gian (gio)

3%

S6 . - -
T Tén chwong, muc Tong | Ly | Thyc | Kiém
sO | thuyet [ hanh | tra
1 | Bai 1: Pai cuong vé hoa hoc phén tich 2 2
2 | Bai 2: Xac dinh Cation nhom I, 11 3 3
3 | Bai 3: Xac dinh Cation nhom II1, IV 5 5
4 | Bai 4: Xac dinh Cation nhom V va Anion
nhom I > 4 L
5 | Bai 5: Phuong phap phan tich thé tich ) 5
6 | Bai 6: Dinh lugng bang PP acid - base
7 | Bai 7: Dinh luong bang PP tao taa 1
8 | Bai 1: Huéng dan str dung dung cu thuy 5 )
tinh
9 | Bai2: Tim Cation nhom IV, V 8 8
10 | Bai 3: Tim Anion nhom I 10 10
11 | Bai 4: Pha va dinh lugng dd NaOH 10 10
12 | Bai 5: Pha va dinh lugng dd KMnO4 10 10
13 | Bai 6: Pha va dinh lugng dd nudc Oxy gia 10 10




Thoi gian (gio)
TT Tén chwong, muc Tong | Ly | Thue | Kiém
i} thuyét | hanh | tra

14 | Bai 7: Pha va dinh luong NaCl bang pp

Mohr 10 8 2

Céng | 90 28 | 58 | 4

IV. Dieu kién thuc hién mén hoc

— Phong hoc chuyén moén héa/nha xudng: Phong ly thuyét, thyc hanh.
— Trang thiét bi may moc: may cassette, may chiéu.
— Hoc liéu, dung cy, nguyén vat liéu: gido trinh, CD, phan, bang, viét.
— Céc diéu kién khac: Mang Internet.
V. N¢i dung va phwong phap, danh gia
1. Noi dung
— V& kién thuc: Trinh bay dugc cac hién tuong xay ra va viét cac phuong trinh
phan tng cua cation va anion tac dung voi thudc thir; Trinh bay dugc cic nguyén tic,
cach tién hanh, cach tinh két qua trong cac phuong phap phan tich dinh lugng dé hoc;
Trinh bay duoc cac nguyén 1y, nguyén tic cua cac dung cu va cac budc tién hanh cua
cac phuong phap phan tich dung cu co ban.
— V& k¥ nang: Tién hanh xac dinh dugc cic cation va cac anion trong dung dich
mudi vo co ding quy trinh.
— Ve nang luc tu chu va trach nhiém: Co thai do tu giac trong hoc tap, chu dong
tham gia hoat dong nhom, I6p, tuan thu quy dinh vé thoi gian cta giang vién.
2. Phuwong phap
— Kiém tra thuong xuyén: 1 diém kiém tra hé s6 1.
— Kiém tra dinh ky: 1 diém kiém tra hé s6 2.
— Thi két thuc mén hoc: Bai thi viét, sir dung cau hoi thi truyén thong két hop cau
hoi trac nghiém.
VI. Huéng dén thwe hién mén hoc
1. Pham vi 4p dung mon hoc
Chuong trinh mén hoc duoc sir dung dé giang day cho trinh do Trung cap.
2. Huémg din vé phwong phap giang day, hoc tip mén hoc
— Dbi voi giao vién, giang vién:
+ St dung cac trang thiét bi va hinh anh dé minh hoa truc quan trong gio hoc.
+ Mon hoc di sau vao k¥ nang thuc hanh, tuy nhién sau mdi bai hoc hoc sinh
can ¢6 bai tap vé nha dé van dung kién thirc vao thuc tién.
— Péi véi nguoi hoc: Ngudi hoc can chu dong nghién ctru tai lidu, hoan thanh bai
tap dugc giao va luyén tap ngoai gio.
3. Nhiing trong tim chuwong trinh can chi y
Nguoi day can bam sat ndi dung cua chuong trinh chi tiét va thyuc té tinh hinh
dién ra trong sudt qua trinh giang day dé x4c dinh nhitng ndi dung chinh.
4. Tai liéu tham khao
— Gi4o trinh ctia b mén Hoa Phén tich — kiém nghiém cta Trudng.
— Gi4o trinh Phan tich — kiém nghiém — Khoa Dugc— PHYD tp HCM niam 2007.
— Duoc Pién Viét Nam I1I-BYT, NXBYH, 2002.



BAI 1: PAI CUONG HOA PHAN TiCH
MUC TIEU
Sau khi hoc xong bai nay Hoc Sinh phdi:
- Trinh bay duoc d6i tuong, chirc ning va phan loai cta héa hoc phén tich.
- Néu dugc ndi dung cua hoa hoc phan tich.
- Giai thich dugc cac budc thuc hién cua quy trinh phan tich.
NOQI DUNG
1.1 MO PAU

Héa phan tich 13 khoa hoc vé cac phuong phap xac dinh thanh phan hoa hoc cta chat
va cdu tric ctia cac hgp phan c6 trong chat phan tich.Cac phuong phéap ciia Hoa phan tich
cho phép xac dinh dinh tinh mot chat, nghia 1a co thé xac dinh xem chat phan tich duoc
ciu tao boi nhitng nguyén té ndo, nhom chirc ndo, va phan tich xem cac nguyén td va cac
nhom chirc d6 duge sap xép va lién két vdi nhau nhu thé nao (phan tich ciu trac).

Hoa phan tich nghién ctru cac phuong phap phan tich dinh luong, dung cac phuong
phap d6 dé xac dinh thanh phan dinh lugng cua cac nguyén t, cac hop chat hoa hoc trong
chat phan tich.

No6i vé Hoa phan tich, nguoi ta cho rang day la khoa hoc vé cac phwong phép va
phuong tién ctia phéan tich hoa hoc va trong mirc do nhét dinh xac dinh cau triic hda hoc.Vé
phuong tién c6 thé hiéu d6 1a: dung cy, thude thir, chat chuan,...phwong phap va phuong
tién cua phan tich thay d6i thudng dua ra nhitng huéng méi, st dung nhirng nguyén tic
moi, ca nhitng hién tuong tir nhirng linh vuc ¢6 tir xa xua. Thi dy, trong thuc nghi¢m phan
tich hoa hoc hién nay phuong phap vat 1y gitr vai tro quan trong do6 1a :phuong phap quang
phd va vat 1y hat nhan.

Can phan biét khai niém “héa hoc phén tich” va “phan tich héa hoc”. Hoa phén tich
1a khoa hoc vé cac phuong phap phén tich, con phan tich hoa hoc 13 nhitng phuong phap
duoc dung trong thuc té dé xac dinh thanh phan héa hoc cua chét phén tich.

Nguoi ta con phan biét khai niém “ky thudt phan tich” va “phuong phap phan tich” K¥
thuat phan tich 1a dya trén cac hién tuong khoa hoc dé thu nhap thong tin vé thanh phém
héa hoc cua chat phan tich. Thi du nhu k¥ thuéat sdc ky 1é6ng hi€u nang cao, k¥ thuat cuc
phd.Phuong phéap phén tich 13 tmg dung cu thé cua mot ki thuat phan tich dé giai quyét

van dé phan tich. Phuong phap ciia phéan tich d6 1a phuong cach (cach) xac dinh, luan



chtng 13 rang, danh gia toan dién c6 cin clr dé xac dinh thanh phan cua dbi trong phan
tich.
1.2 CHU'C NANG CUA HOA PHAN TiCH HIEN DPAI

C6 thé chia ra lam 3 chirc ning (linh vuc khoa hoc):
1.2.1 Giai quyét cac van dé chung ciia phéan tich

Vi du: phét trién va hoan thién nhirng luan thuyét vé cac phuong phap phan tich.
1.2.2 Nghién ctru cac phwong phap phan tich
1.2.3 Giai quyét cac nhiém vu cu thé ciia phén tich

Vi du: sy thanh 14p chuyén nganh Héa phén tich vé thubc phong chéng dich bénh.

CAu triic su ciia mon hoc nay co thé chia ra phan tich dinh tinh va phan tich dinh
lugng. Phén tich dinh tinh giai quyét van dé 1a cac hop phan nao co trong ddi tuong
phan tich, phan tich dinh lwong cho biét vé ham luong cta tit ca hay cua tirng hop phan.
1.3 PHAN LOAI
1.3.1 Phén loai theo dwong 16i phén tich

- Téng thé - Cuc bo

- Truc tiép - Gian tiép

- Phén huy - Khong Phan huy

- Gian doan — Lién tuc
1.3.2 Phén loai dua theo thé tich va khoi lwong chat phén tich

- Phdn tich thé: lugng mau thir chat ran 0,1 — 1 g, lvong mau thir dung dich tir 1 —
100 ml.

- Phan tich ban vi lvong: luong mau thir tir 0,01 - 0,1 g, dung dich tr 0,1 - 0,3 ml.

- Phdn tich vi lwong: luong mau thir tir 10° — 102 g, dung dich tir 102 — 101 ml.

- Phdn tich siéu vi rong: lugng mau thtr tir 106 — 101?g, dung dich tir 102 — 10
ml.
1.3.3 Phén loai dua trén ban chit ciia cac hop chat ciia chat can xac dinh

- Phén tich dong vi:Chuyén nganh trong phan tich it sir dung, nhung phan tich nay
thuong dung trong vat ly, mo, sinh hoc. Thi du nhu: xac dinh nudc deuterium trong nudce
thudng, cling nhu clia oxy “ning” (d6ng vi oxy 18) trong hdn hop véi sy dong vi phd bién
oxy 16. Phén tich ddng vi can thiét khi nghién ctru cac nguyén té nhén tao.

- Phén tich nguyén t6 (nguyén tir - ion):Phan tich nhitng nguyén t6 nao c6 trong



dbi twong nghién ctru, ham luong 14 bao nhiéu.

- Phén tich phan tir: Day la sy phat hi¢n va xac dinh hop chit hoa hoc duge dic
trung bang khoi luong phan tir xac dinh. Thi du: phan tich hdn hop khi, x4c dinh trong
khong khi nhitng thanh phan chinh (N2, Oz, CO3, Os, khi tro). Mot trong nhitng phuong
phap phan tich phan tir ngudi ta st dung phuong phap sic ky.

- Phén tich nhém chire: Di voi phan tich hoa hitu co con c¢6 mot dang phan tich &
giita phan tich nguyén t6 va phéan tir - d6 13 phan tich nhém chtrc. Phan tich nay trudc hét
xac dinh nhom chure, nghia 1a x4c dinh tirng nhom hitu co riéng bi¢t nhu nhom carboxyl,
hydroxyl, amin,...

- Phan tich chat: trong phan tich chat nguoi ta xac dinh trong dang nio c6 mit hop
phan ta quan tdm trong d6i tugng phan tich nay va ham luong cua nhitng dang nay. Thi
du: trong mirc d6 ndo cia sy oxy hoa co6 mit nguyén td As(II) hay As(V), trong trang
thai hoa hoc ndo c6 mat nguyén t6 (thi du dong trong khoang chat c¢6 thé & dang oxyd hay
sulfit hay hdn hop nhitng hop chat ndy). Phan tich chat c6 nhiéu cai chung véi phan tich
phan tir hay tuong.

- Phén tich twéng (pha): D6 13 phan tich dbi twong trong hé di thé. Thi du: sulfit va
oxyd k&m phéan bd trong khoang chat khong dong thé ma tao nhitng tudéng khac nhau.
Nguodi ta dung cac phuong phap khac nhau dé tach va xac dinh cac hé di thé tham gia
trong thanh phén cAu trac (cac tudng) riéng biét, khac nhau vé tinh chét, vé ciu trac vat
1y va phan tach nhau béi gidi han bé mit.

1.3.4 Phén loai theo ban chit ciia phwong phap
Xac dinh theo dic tinh cia tinh chat do hay theo kha ning ghi nhan tin hiéu twong
ung.
C6 thé chia ra:
- Phwong phap héa hoc: La phuong phép dua trén nhitng phan tng hoa
hoc. Thi du: phan tng acid — base, oxy hoa — kh, két tha — hoa tan, tao phtrc.
- Phwong phap hoa ly, vat ly: Phuong phap vat 1y dua trén nhiing hién tuong va
qua trinh vat Iy nhu phuong phap quang phd, phuong phap so mau, vat 1y hat nhan, ...
- Phwong phap sinh hoc: Dya trén nhing hién tugng ctia cudc séng (trao doi chat,
ting trudng, trc ché cua vi sinh vat...), thi du nhu phuong phap phén tich vi sinh vat 1a

dwa vao qua trinh trao do6i chat cuia vi sinh vat. Bang phuong phap vi sinh vét nguoi ta



dinh lwong cac thude khang sinh, khang ndm, vitamin, ...
1.4 PHAN TiCH PINH TiNH VA PHAN TiCH PINH LUONG
1.4.1 Phan tich dinh tinh

Phén tich dinh tinh 14 x4c dinh cic nguyén td, cac ion, cic phan tir ¢6 trong thanh
phan chat phan tich.

Dé tién hanh phuong phéap dinh tinh nguoi ta ding nhiéu phuong phap cé ban chat
khac nhau, cac k¥ thuat, cac dudng 161 khac nhau: Phwong phap hoa hoc, vat 1y va hoa 1y.
1.4.1.1 Phwong phdp hoa hoc

Phuong phap hoéa hoc 1a nhitng phuong phap dinh tinh dua trén cac phan tng hoa
hoc. Nhitng phuong phap trong phén tich duoc sir dung rong rii trong thuc té, phuong
phap nay khong doi hoi trang bi phic tap nhung con c¢6 mot sé nhuge diém la: trong
truong hop can phai tach chat ra khoi cac tap chét va phai tach & dang tinh khiét thuong
rat khé khin, d6i khi khong thuc hién duoc, khong phat hién duoc nhimng lugng chat rat
nho.
1.4.1.2 Phwong phap vat ly va hoa ly

Phuong phap vat 1y va hoa 1y 13 nhitng phuong phap dua trén cac tinh chét vat Iy
clia cac chat can phén tich.

Thi dy: Sy nhudém mau ngon Itra dén khi khong mau thanh mau dac trung do cac
hop chét bay hoi ctia mot sb nguyén t6 héa hoc Na*, K*,. ..

Phuong phap so mau ngon lira: Ngon lira Na* c6 mau vang, K* ¢6 mau tim, Ba?* c6
mau xanh luc nhat.

Phuong phép phan tich quang phd hong ngoai, phuong phap do quang (quang pho
hap thu), phuong phap cuc phd, phuong phap sic ky v.v...

Dung phuong phap vat 1y va héa 1y ¢6 thé tach dugc cac nguyén té ma chiing kho
bi tach bdi cac phuong phap hda hoc, phuong phap vat Iy va hoéa ly c6 do nhay va do
chinh x4c cao nhung phai c6 trang bi phirc tap, may moc dit tién khong phai tit ca cac co
s& déu trang bi duoc nén phuong phap héa hoc van déng vai tro quan trong trong cong
tac phan tich.

1.4.2 Phan tich dinh luwgng

Phén tich dinh luong cho phép xac dinh thanh phan vé luong cac hop chét cua hop

chit d3 cho hodc ciia hdn hop cac chat. Khac véi phan tich dinh tinh, phan tich dinh luong



cho kha ning xac dinh ham lugng cta cac hop phan riéng r& cua chit phan tich hodc ham
luong chung cua chat can xac dinh trong chat nghién ciru.

Cac phuong phap dung trong phan tich dinh lugng:
1.4.2.1 Phwong phdp phdn tich hoa hoc
- Phan tich trong lrgng (phan tich khéi lwong):

Phuong phéap nay dia vao phan tGng két tia cac chit can dinh luong véi thude thir.
Két tua dugc tach ra khoi dung dich, rira that sach roi nung hodc lam kho sau d6 dem can.
Tt khéi luong cua két tua ta xac dinh dugc khéi luong cua chét can dinh luong

Phuong phép ndy mat nhiéu thoi gian nhung kha chinh xac.

- Phan tich thé tich (chuan d9):

Phuong phap nay dua trén su do thé tich dung dich thudc thir di biét chinh xac nong
d6 can dung cho phan tng véi chit can dinh luong. Phuong phap ndy rat pho bién, dua
trén cac phan Gmg trung hoa, tao phic, tao két tia, oxy hoa — khir,. ..
1.4.2.2 Phwong phdp phdn tich vit ly va hoa ly (phwong phap phdn tich dung cu)

- Phwong phap phéan tich vat ly

Céc phuong phap phan tich dinh lwong cho phép xac dinh thanh phan ctia chat can
phan tich khong ding dén cac phan ing hoéa hoc. Pé xac dinh thanh phan chét can phan
tich c6 thé do céac chi sb vé cac tinh chat vat Iy nhu: Hé sb khiic xa, do dan dién, nhiét,. ..
- Phuwong phap hoa ly

Céac phuong phap phan tich dya trén su thay d6i tinh chat vat Iy cia mot hé can phan
tich, su thay ddi dé xay ra do cac phan tng hoa hoc xac dinh. Cac phwong phép vat 1y,
hoéa 1y thuong dung: cac phuong phap sic ky, cac phuong phap do quang, phuong phap
dién hoa, cuc phé, dién di,...

1.5 CAC BUOC THUC HIEN MOT QUY TRINH PHAN TiCH
1.5.1 MAu thir - xac dinh d6i twong

Pau tién phai xac dinh & muyc tiéu (cAn nhiing thong tin gi) va yéu cau phén tich
(dinh tinh hay dinh lugng). Thu nhap thong tin vé mau thir: ban chat, ngudn gdc, cach lay
mau, tinh trang mau va bao quan mau.

1.5.2 Lya chon phwong phap



Luya chon phuong phap phan tich dya trén nhiing thong tin c6 trudc nhu: ¢& mau
phan tich, phuong tién phan tich, yéu cau phén tich,... dé dat két qua phan tich tot phu
thudc nhiéu vao sy lya chon phuong phap.

1.5.3 Lay miu thir

Pay 1a budc quan trong nhét trong ca quy trinh phan tich. Chon miu dai dién co
thanh phan phan anh dung thanh phan mau can phan tich. Tir mau dai dién chon va chuén
bi mau 1am thi nghiém va phan tich theo yéu cau.

1.5.4 Xir Iy méu thir

Pé phan tich, mau thir phai duge xir 1y 1a tach cac chat can trd ra khoi hdn hop trude

khi do. Day la giai doan quan trong trong phan tich.
1.5.5 Tién hanh do cic chét phan tich

Str dung nhitng dung cu, may moéc thich hop dé do chit can phan tich.
1.5.6 Tinh toan - xir Iy két qua phén tich

Céc dir liéu thu duoc xir 1y theo toan thong ké dé danh gia do tin cay cua két qua do
dugc. Cac budc trén lién quan mat thiét véi nhau va anh huéng 1an nhau. Trong thuc té,
tiy theo timg trudng hop cu thé, cac budce tién hanh trén duoc don gian hoa hodc bo qua
mot s6 budc, hodc thuc hién dang cac budc trén.

1.6 MOI QUAN HE GIUA HOA PHAN TiCH VOI CAC NGANH KHOA HOQC
KHAC.

Hoéa phan tich khong thé va khong chi 1a mot phan cta nganh héa hoc ma né lién
quan mat thiét voi cac nganh khac nhu : Vat Iy va K thuat. Phan tich hoa hoc phan 16n
dua trén céc thanh tyu clia quang pho (quang hoc, phong xa...), vat Iy hat nhan va nhiéu
phan khac cia vat 1y.

Céac phuong phap phan tich héa hoc dugc sir dung trén nén tang cac thanh tyu cta
cac nganh hoéa khac nhu: 1y thuyét vé can béng hoa hoc, dién hoa, dong hoda hoc, hda vo
co, hoa hitu co, hoa keo. Ngoai ra Hoa phan tich con lién quan té1 todn hoc va sinh hoc.

Nhu vay c6 thé néi rang Hoa phan tich 1a dic trung cua khoa hoc gdm nhiéu nganh,
khoa hoc lién quan.

1.7 HOA PHAN TiCH VOI NGANH DUQC
Trong nganh Duoc, Hoéa hoc phan tich giit vai trd quan trong. N6 c6 mit trong sudt

qua trinh san xuat (kiém nghiém nguyén li¢u, ban thanh pham, va san pham cudi cung),



bao quan, luu thong va st dung thube. Cac phuong phap phan tich sir dung rat phong pht
va da dang thudc cac linh vyc: vat 1y, hoa hoc va sinh hoc. Hién nay nguoi ta con quan
tam nhiéu téi cac phuong phap kiém nghiém dung trong dbi twong sinh hoc, (thi du nhu
phan tich mau, nuée bot, dich ndo tiy, gbp phan vao cic nghién ctru sinh duwge hoc va
duoc dong hoc).
1.8 UNG DUNG VA HUONG PHAT TRIEN CUA HOA PHAN TiCH
1.8.1 Ung dung

Hoa phan tich dong vai trd quan trong trong sy phat trién khoa hoc k¥ thuat va nhiéu
mon khoa hoc tu nhién: Hoa hoc, dia chét, dia ly, khodng vat hoc, vat 1y, sinh hoc, sinh
hoa, nong hoa, y duoc hoc. Trong nhitng linh vuc nay dé thyc hién cac cong trinh nghién
ctru khoa hoc déu doi hoi phai 4p dung cac phuong phap phan tich. Dya vao cac thong
tin ctia phéan tich hoa hoc ma cac nha dia chat tim kiém khoang chat. Dya vao két qua
phan tich mau cac thay thuc chan doan duoc tinh trang strc khoe ctia con ngudi. Su dinh
luong cac ion K*, Ca?*, Na* trong dich t& bao dong vat cho phép cac nha sinh 1y hoc
nghién ctru vai tro ciia cic ion nay trong sy dan truyén ludng than kinh cling nhu trong
co ché co va dubi cua cac co. Cac nha hoa hoc giai thich cac co ché phan tmg hoa hoc
nhd vao viéc nghién ctru van téc phan ng, nhd c6 cac phuong phap phan tich hién dai
ma nguoi ta tong hop dugc cac chat hoa hoc mai, ...
1.8.2 Huéng phat trién

Ngay nay v&i sy phét trién cta khoa hoc k¥ thuat tién tién doi hoi chuyén nganh
Hoa phén tich ngdy mot hoan thién, dé dap Gmg nhu cau trén Hoa phan tich tién t6i phai
giai quyét duoc 5 van dé sau:
1.8.2.1 Xdc dinh va gidi quyét nhitng khé khdn trong Héa phan tich

Can phai xac dinh cac théng tin cu thé (dinh tinh, dinh lugng, tinh chét, chirc nang).

Xéc dinh tinh hudng cy thé.
1.8.2.2 Thiét ké mét quy trinh phén tich

Thiét 1ap tiéu chuan cho mét quy trinh phan tich (46 chinh xéc, d§ dung, do nhay,
chi phi, quy mo thuc hién, tién do thuc hién...)

Xac dinh cac yéu td can tro.

Lya chon phuong phép.

Thiét 1ap céac tiéu chuan tham dinh.



Céch 14y mAau.
1.8.2.3 Thwrc hién va thu nhap dir li¢u

Kiém dinh dung cu va trang thiét bi.

Chuan hoa thudc thir.

Thu nhap dir liéu
1.8.2.4 Xur ly dir li¢u

- Giam hofc bién doi dit lidu.
- Phan tich théng ké.
- Pénh gia két qua.
- Biéu thi két qua.
1.8.2.5 Thurc hién danh gia ciia co sé bén ngoai

Kiém tra danh gia lai két qua & phong thi nghiém cua co so bén ngoai.

Tuy diéu kién thuc té, tinh hinh cu thé cta co so ¢6 thé khong giai quyét dugc ngay
hét cac van dé ma timg budc giai quyét tién ti hoan chinh nhu cac yéu cau dit ra.

Hién nay & nudc ta nganh Dugc dang phat trién, cac xi nghiép Duoc ¢d phan trong
nudc va lién doanh d3 ra doi, bén canh dé cac phong bao ché ¢ cac khoa Duogc céc bénh
vién ciing phat trién khong ngimg, ngoai ra cac ngudn thude nhap khau ciing rat phong
phu tir cac nude phat trién va dang phat trién. Dé dam bao chat luong thude san xuat va
thudc xuat nhap khau dén tay nguoi tiéu dung, cong tac kiém nghiém thudc ngay cang
duoc quan tam, vi vay nguoi Duoc si can trang bi nhitng kién thtrc viing vang vé Hoa hoc
phan tich. Ngoai cong tac kiém nghiém thudc, cac cong tac khac trong cac phong thi
nghiém hoa duoc, duoc 1y, duoc li¢u, dugc lam sang, sinh hoa, doc chét,.. .cling doi héi
nhiing kién thtrc vé Hoa hoc phan tich.

CAU HOI LUQNG GIA

1.Cho biét ddi twong ctia héa hoc phan tich. Su lién quan cta hoa phan tich véi nganh
Duoc va cac mon khoa hoc khac.

2. Thé nao 14 phan tich dinh tinh? Néu cac phuwong phéap phan tich trong phan tich dinh
tinh.

3.Néu cac phuong phap dung dé phan tich dinh lugng.

4.Trinh bay céac budc thuc hién cua mot quy trinh phan tich.



BAI 2: XAC PINH CAC CATION NHOM I, II
(Ag", Pb*, Hgo*")

MUC TIEU HQC TAP

1. Trinh bay dugc tén, cong thitc hoa hoc cia TT nhom, TT cua tung cation trong
nhom, hién tugng dac trung khi cation nhom I, Il tadc dung véi céac thube tht d6 va
viét phuong trinh ion dé minh hoa ?

2. Thao tac dung k¥ thuat thtr va xac dinh cation nhém I ?

NOI DUNG CHINH

1. THUOC THU NHOM I.

1.1.  Thubc thir nhém.

+ Thudc thr nhém cua cac cation nhom I 13 dung dich acid HC1 2N.

Céc cation nhom I tac dung v6i HCI 2N tao thanh két tha trang, cac két tiia nay c6 tinh

chat khac nhau trong dung dich amoni hydroxyd 10,0 % ( NH4OH 10,0% ).

1.2.  Phuong trinh phéan tng:

Ag* + HCI = AgCl |+ H*
AgCl tan trong dd NH4+OH 10,0%
AgCl +NHs OH = Ag(NH3)2Cl + 2H.0
Pb*™ + 2HCI = PbClz |+ 2H*
PbCl> khong tan trong dd NH4OH 10,0%
Hg.™* + 2HCI = Hg:Cl, |+ 2H*

Hg-Cl> hoa den trong dd NH4OH 10,0%



Vi Hg:Cl, tac dung dung d ich NH4OH 10,0% tao két tiia den, do:

Hg:Clz + 2NH4OH = (NHzHg2)Cl + NH4Cl + 2H,0

( NHzHg2)ClI (NHzHg)Cl ~ + Hg°

mau tring mau den
2. THUOC THU CATION |
2.1. Thudc thir cha ion Ag* :
2.1.1. Kali cromat (K2CrQOa4)
Khi cation Ag* tac dung v6i thude thir KoCrOs tao ra két tia do tham.
- Phuong trinh phan tung:
2Ag+ + KaCrOs = AgaCrOgh + 2K*
2.1.2. Kaliiodid (KI)
Khi cation Ag* tac dung véi thude thir KI tao ra két tiia vang nhat.
- Phuong trinh phan tng:
Ag" +KI :Ag|l+ K*

2.1.3. Natri carbonat (Na,CO3): ion Ag* tac dung vé6i thudc thir Na,COs tao ra
két tha trang, dé 1au hoa xam (do phan huy thanh bac oxyd).

- Phuong trinh phan tng:
Ag* +CO;” = Ag2COs v Mau tring
Pé lau trong khong khi  Ag,CO3 — 5 AQ.0 v +CO: T
Mau xam
2.2.  Thubc thir ciia ion Pb?*

2.2.1  Amoni sulfur [(NHa)2S] hay hydrosufur ( H2S ) : ion Pb** tac dung voi TT
Amoni sunfur ( hodc H2S) tao ra két tiia den.

- Phuong trinh phan {ng:
Pb™ + [(NH4)2)S] = PbSy + 2NH4 *
Pb™ + H.S = PbSy + 2H*

10



2.2.2 Kali cromat : ion Pb?* tac dung voi TT Kali cromat tao ra két tia mau
vang , két tiia ndy tan trong DD acid nitric, DD natri hydroxyd, khong tan
trong acid acetic.

- Phuong trinh phan tng:
Pb** + Ko.CrOs = PbCrOsy + 2K*

2.2.3 Kaliiodid: ion Pb?* tac dung v4i DD Kali iodid tao ra két tua vang tuoi,
tia hoa tan trong nudc néng, khi dé nguoi lai két tia tinh thé mau vang 6ng
anh.

- Phuong trinh phan tng: ( phdn tng mua vang )

Pb?* + 2Kl = Pblyy + 2K*

2.2.4  Acid sunfuric lodng ( H2SO4 2N) : ion Pb?* tac dung véi DD sulfuric 2N

tao ra két tda trang.

- Phuong trinh phan ung:
Pb2* + H2SO4 = PbSO4y + 2H?

2.2.5 Natri carbonat : ion Pb** tac dung v6i TT Natri carbonat tao ra két tia mau
tréng.
2.3.  Thudc thir ciia ion Hg,**
2.3.1. Amoni hydroxyd: ion Hg2™ tac dung vdi TT Amoni hydroxyd tao ra két tia
xam den ( Hg® nguyén t5).
2.3.2. Kali cromat : ion Hg?* tac dung véi TT kali cromat tao ra két tia mau do
gach.
- Phuong trinh phan ung:
Hgo™ + KoCrOs = Hg2CrOsy + 2K*

2.3.3.Kali iodid: ion Hg?* tac dung voi TT kali iodid tao ra két tia mau xanh luc,
néu du TT KI thi chuyén sang mau den (Hg° nguyén t6).

- Phuong trinh phan ung:
Hgo?* + 2KI = Hgzlay + 2K*
xanh luc
Hgzloo+ 2KI1 = Hg% + Ko[Hgl4]
Den

2.3.4.Natri carbonat: ion Hg2?* tac dung voi TT Natri carbonat tao ra két tiia mau
xam den (Hg° nguyén td).
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- Phuong trinh phan ung:
ngz" + COs” - Hg.COs

Hg.COs = HgO| +Hg| + CO24

CAU HOI LUQNG GIA
1.Trinh bay tén, cong thirc hod hoc cua thudc thr nhém, hién tuong dic trung khi
cation nhém I tac dung véi thude thir nhom va viét phuong trinh ion minh hoa ?

2.Ké tén, cong thurc hoa hoc, hién tugng dac trung cua cac thudc thir xac dinh ion Ag*,
Pb%*, Hg,%* va viét phwong trinh ion minh hoa ?

3.Ké tén cac thudc thir gidng nhau cua ion Ag*, Pb%*, Hg2?* va hién tuong khac nhau
khi cac thude thir d6 tac dung véi cac ion Ag*, Pb?*, Hgo?" ?
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BAI 3: XAC PINH CAC CATION NHOM II
(Ba?*, Ca*")
MUC TIEU HQC TAP

1. Trinh bay dugc tén, cong thirc hod hoc ciia TT nhém, TT cation, hi¢n twong dac
trung khi cation nhom II tac dung vé6i cac TT d6 va viét phuong trinh ion dé minh
hoa.

2. Ké duoc tén, cong thirc hoa hoc, hién tugng dic trung cua TT x4c dinh cation Ba?*
. Ca%* va viét phuong trinh ion dé minh hoa.

3. Thao tac dung k¥ thuat thir cation nhom II véi cac TT cta ching va xac dinh ding
cation nhom II.

NOI DUNG CHINH
1. THUOC THU NHOM
1.1.  Thude thir nhém
Thudc thir nhém ciia cac cation nhom 11 1a dung dich acid sulfuric 2N(H2S04 2N ).
Céc cation nhom II tac dung v6i dung dich H2SO4 2N tao thanh két ta tring. Trong
cac phan tmg nay thi ion Ba2* khong can diéu kién nao, con ion Ca?* cAn mdi truong

aceton hodc ethanol 70° lam xuc tac cho qua trinh phan irng xay ra nhanh va ro hon.

1.2. Phuwong trinh phan &ng:

Ba?* + H2S04 = BaSO4 |+ 2H*
Aceton hoac Ethanol 70°.
Ca®* + HSOq = CaSO4 |+ 2H*

THUOC THU CATION

1.3.  Thubc thir ciia ion Ba?* :

1.3.1. Kali cromat (K2CrO4): ion Ba®* tac dung vé6i thudc thir K2CrO4 tao ra két tia
mau vang tuoi, tua nay khong tan trong dung dich NaOH 2N va dung dich acid
acetic loang (CH3COOH loang ).

- Phuong trinh phan ung:

Ba?* + K,CrOs = BaCrOs V+ 2K*
1.3.2. Phan tng voler: két tia ion Ba?* duéi dang mudi bari sulfat bang acid sulfuric

trong moi truong thude tim (KMnO4), tia bari sulfat hdp phu thude tim nén c6
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mau hong. Sau d6 dung nudc oxy gia (H202) trong méi trudng acid sulfuric dé
khir mau hong tim cua dung dich, riéng taa bari sulfat van c6 mau hong.
- Phuong trinh phan tng:
Ba?* + HySO04 = BaSO% + 2H*

5H202 +2KMnQO4 + 3H2S04 = K2SO4 + 2MnSO4+ 502 + 8H20
2| Mn*" + 5¢ = Mn?*

50, -2= O
1.3.3. Natri carbonat ( Na;COs): ion Ba* tac dung véi thudc thir Na,COs tao ra két
tla trang.
- Phuong trinh phéan tng:
Ba?" + Na;COs = BaCOs} + 2Na*

1.4.  Thubc thir ciia ion Ca?*

1.4.1. Amoni oxalat (NH4)2C204: ion Ca?* tac dung véi TT Amoni oxalat tao ra két
tha trang, két tia nay khong tan trong CHsCOOH loang, tan trong HNOs, HCI,
H2S04 tity theo ndng d6 cuia tirng acid ma mirc d6 tan cia tia nay s& khac nhau.

- Phuong trinh phéan tng:

Ca?* + (NH4)2C204 = CaCzO4l + 2NH4*

Luwu vy : lon Ba?* cling tic dung v&i dung dich Amoni oxalat tao két tia tréng, két tua

nay tan trong CHsCOOH lodng, HNOs, HCI, H2SO4 tiiy theo ndng d6 cua tirng acid

ma muc d0 tan cua tda nay s€ khac nhau, do do dé tranh nham 1an can xac dinh ion

Ba?* trudc

1.4.2. Natri carbonat : ion Ca?* tac dung véi TT natri carbonat tao ra két tua tring.

- Phuong trinh phan tmg:

Ca?* + Na;COz = CaCOasy + 2Na*
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CAU HOI LUQNG GIA

1. Trinh bay tén, cong thirc hoa hoc ciia TT nhom, hién tuong dic trung khication

nhom II tac dung v6i TT nhom va viét phuwong trinh ion dé minh hoa ?

2. Ké tén, cong thirc hoa hoc, hién twong dic trung ciia TT xac dinh Ba?*, ion Ca?*

va viét phuong trinh ion dé minh hoa ?

3. So sanh sy giong nhau va khac nhau giira ion Ca?* va ion Ba?* khi tic dung véi

TT amoni oxalat, tir 6 rat ra két luan ?

4. Ban dién cac cong thirc hod hoc hodc tur, cau diing vao cac dong twong tng véi cac

ion trong bang sau:

Cac ion Ba?*

TT

Ca%

HoSO42N... | e
KoCrOa... |
F/u Voler... | e
(NH4)2C204... | e
NazCOz... | e
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BAI 4: XAC PINH CAC CATION NHOM III
( Zn**, ABY)

MUC TIEU HQC TAP
1. Trinh bay duoc tén, cong thirc hoa hoc ciia TT nhom, hién tugng dac trung khi
cation nhom 111 tac dung véi cac TT d6 va viét phuong trinh ion dé minh hoa.
2. Ké duoc tén, cong thirc hoa hoc, hién tugng dic trung ctia TT x4c dinh cation Zn?*
. AI¥* va viét phuong trinh ion dé minh hoa.
3. Thao tac dung ky thuat thir cation nhém II véi cac TT cua ching va xéc dinh dung
cation nhom III.
NOI DUNG CHINH
1. THUOC THU NHOM
1.1. DPac tinh chung:
Thudc thir nhém cutia cac cation nhom I11 14 dung dich natri hydroxyd 2N cho du
(NaOH 2N). Cac cation nhom III tac dung v6i TT natri hydroxyd tao thanh két tia
trang, cac két tia nay 1a cac hydroxyd ludng tinh. Khi cho NaOH dur thi cac két taa d6
tan ra vi chung thé hién tinh acid, tan trong dung dich kiém.
1.2. Phuwong trinh phan &ng:
Zn?* + 2NaOH Zn(OH). | + 2Na*
AI** + 3NaOH AI(OH)% + 3Na*
Khi cho du du dung dich Natri hydroxyd 2N ( NaOH 2N ) thi cac két tlia nay s€ tan ra va

tao ra cac muoi tuong ung.

- Phuong trinh phan tng:
Zn(OH), + 2Na* + 20H = 2Na* + Zn0O2* + 2H:0
zincate
2AI(OH): + Na*+ 20H" = Na'+ 2AIO; + 4H;0

Aluminate
2. THUOC THU CATION
2.1.  Thudc thir ciia ion Zn?* :
2.1.1. Montequi: Trong mdi truong acid acetic, ion Zn?* tac dung vé6i thude thir

montequi A va montequi B tao ra két tiia mau tim sim.
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2.1.2. Amoni sulfur hay hydro sulfur: ion Zn?* tac dung v&i TT amoni sulfur hodc
H2S tao ra két tia tring ( ZnS l ), két tia nay tan trong dung dich acid
hydrocloric, khong tan trong CH3COOH.

- Phuong trinh phan tng:
Zn?* +H,S = ZnS| + 2H*

Zn%* + (NH2)2S = ZnS |+ 2NH,*

2.1.3. Natri carbonat ( Na2CO3): ion Zn%* tac dung véi thude thir Na,COs tao ra két
tha trang. Tuy theo néng do ctia dung dich ma kém sé& tao thanh cac mubi
phurc tua khac nhau.

- Phuong trinh phan tng:
27n%* + 2Na;CO3 + H:0 = Zn(OH):COs. +4Na*  + CO»

3Zn2*+ 3Na,COs+ H,O = Zn3(OH) (COs) 2 | + 6Na*  + CO;
2.2.  Thudc thir ciia ion AP

2.2.1. Aluminon (acid aurin tricarboxylic): ion AI** tac dung v4i TT aluminon tao
ra két tia mau hong.

Phan g nay rat nhay, nhung ion Zn?* ciing cho két qua twong ty , dé tranh nham lan
can phai tién hanh xac dinh ion Zn?* trudc roi mai xac dinh ion A1+,

2.2.2. Hon hop amoni hydroxyd + amoni clorid: ion AI** tic dung v&i hon hop
amonihydroxyd + amoni clorid tao ra két tia keo tring, tia ndy tan trong
dung dich NaOH va HCI tuy theo nong d6 ma do tan khac nhau, khong tan
trong dung dich NH4CI (TT).

- Phuong trinh phan tng:
APR* + 3NH/sOH = AI(OH)3y + 3NH4*
keo tring
2.2.3. Natri carbonat: ion AI** tac dung véi Na,COjs cho két tiia trang.
- Phuong trinh phan tng:
2A* +3C03* + 3H,0 = 2AI(OH)sy +3CO, N
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CAU HOI LUQNG GIA
Trinh bay tén, cong thirc hod hoc cua TT nhom, hién tugng dic trung khi cation nhom
I1I tac dung v6i TT nhém va viét phuwong trinh ion dé minh hoa?
1. K& tén, cong thirc hoa hoc, hién twong dic trung ctia TT xéac dinh Z%*, ion APP* va
viét phuong trinh ion dé minh hoa?
2. Ban dién cic cong thirc hoa hoc, kém theo hé s thich hop vao ché trong trong cac

phuong trinh sau :

AR o, = Al(OH)sy + 3Na*

AlI(OH)3y +NaOH = ........... + 2H.0
Zn*™* + HS = ... .
Zn(OH)2e +NaOH = ............ + 2H,0

3. Khoanh tron vao s cac cdu hay phuong trinh phan tmg viét dang sau:

3.1. Dung dich NaOH 2N + Zn?* khong cho tua.

3.2.  lon AP + NaOH 2N du cho tia ri tan.

3.3, NH4)2S+2Zn =2ZnSy + 2NH4

3.4. lon Zn?* + NapCOs cho tua tring.

3.5.  lon AP* + NaxCOs cho tua do.

4. Ban sur dung bang kiém “c6 — khong” dé ty kiém tra ky thuat thir cac cation nhom

I1I v6i cac TT cua chung va xac dinh cation nhém I, ILIII trong DD gbc ?
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BAI 5: XAC PINH CAC CATION NHOM 1V
( Fe* ,Fe* Bi*")

MUC TIEU HQC TAP
1. Trinh bay duoc tinh chit chung cua cation nhém IV va viét phuong trinh ion dé
minh hoa.
2. Ké duoc tén, cong thirc hoa hoc cua TT nhom va hién twong dac trung khi cation
nhom IV tac dung voi TT nhom.
3. Ké duoc tén, cong thirc hod hoc, hién tuong dic trung cua TT x4c dinh cation Fe?*,
Fe¥*, Bi®* va viét phwong trinh ion minh hoa.
4. Thao tac ding k¥ thuat thir cation nhém IV véi cac TT cua chung va xac dinh dung
cation nhém I, 11, III, IV.
NOI DUNG CHINH
1. THUOC THU NHOM
1.1. Tinh chit chung ciia cation nhém IV.
- Khi céac cation nhoém IV tadc dung véi dung dich amoni hydroxyd 10,0%
( NH4OH 10,0% ) c6 tinh chat chung sau:
1.1.1. lon Fe?* cho két tha tring xanh, két ta nay tan trong DD mudi amoni
(NH4").
- Phuong trinh phan tng:
Fe?* +2NHs,OH 4— Fe(OH)2 , + 2NH/'
Luu y: Két tia Fe(OH)2 rat dé bi oxy héa boi cac tac nhan nhu Oz khong khi hay
hydroperoxyd dé tao thanh két tia nau do.
4Fe(OH)2 + O2+2H:0 = 4Fe(OH)s |
Nau do
1.1.2. lon Fe3* cho két tia nau do, tiia nay khong tan trong DD mudi amoni.
- Phuong trinh phan tng:
Fe3* + 3NHsOH

Fe(OH)z |, + 3NH4*
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1.1.3. lon Bi®* cho két tua tring.
- Phuong trinh phan tng:
Bi®* + 3NH4OH = Bi(OH)s, + 3NHs*
1.1.4.  Néu cho thém nudc oxy gia (H20;) thi cac két tia tao ra c6 mau dic trung va
bén vitng trong DD amoni. Pugc thé hién qua cac phwong trinh phan tng sau:
2 Fe?* + H,02+4NHsOH = 2Fe(OH)s |, + 4NH4*
(nau do)
Bi** + H202 + 3NH4OH = HBiO3 + 2H20 + 3NH4*
(vang nga)
1.2. Két Luén:
- Thubc thir nhém cua cac cation nhom IV 1a dung dich amoni hydroxyd 10,0% (
NH4OH 10,0% ) cho du v&i sy c6 mat ciia nude oxy gia va amoni clorid.
- Céc cation nhom IV tac dung véi hon hop NH4OH cho du +H202 + NH4Cl tao két
tia c6 mau dic trung va bén ving trong DD ¢ ion NHa.
Vai tro clia nudc oxy gia 1a oxy hoa Fe?* - Fe3* [ O dang Fe(OH)s Jva ion Bi¥* >
Bi*® (6 dang HBiO3)
Con vai tro ciia NH4Cl 13 tao ra méi trudng NHs* ¢6 tic dung chu yéu véi cation nhém
V.
2. THUOC THU CATION
2.1.  Thudc thir ciia ion Fe?* :
2.1.1. Kali fericyanid {Ks[Fe(CN)e]}:
- lon Fe?* tac dung véi TT kali fericyanid tao ra két tia keo mau xanh tham, tia
nay khong tan trong HC1 2N, nhung bi kiém pha huy thanh Fe(OH)..
- Phuong trinh phan tng:
3Fe?* + 2Ks[Fe(CN)s] = Fe3[Fe(CN)6]zl+ 6K*
xanh tham
2.1.2. Natri carbonat: ion Fe?* tic dung voi Na2COs tao ra két tiia xanh nau.
2.2.  Thudc thir ciia ion Fe®*
2.2.1. Kali ferocyanid {Ka[Fe(CN)e]}: ion Fe®* tic dung véi TT kali ferocyanid
tao ra két tiia keo mau xanh dam, tia nay khong tan trong dung dich acid

hydroclorid 2N ( HCI 2N ), nhung bi kiém pha cho tia niu do.
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- Phuong trinh phan tng:
4Fe® + 3K4[Fe(CN)s] = FG4[F€(CN)6]Sl + 12K*

xanh dam

2.2.2. Kali sulfocyanat (KSCN): ion Fe®*" tic dung véi TT kali sulfocyanat
(KSCN) cho két tia mau d6 mau. Néu cho du ( KSCN ) tao phirc chit
K3{Fe(SCN)s } tan ra mau do mau.

- Phuong trinh phan tng:
Fe** +3KSCN = Fe(SCN)s 4 + 3K*
(d6 mau )
2.2.3. Amoni hydroxyd : ion Fe3* tic dung TT amoni hydroxyd tao ra két tia
mau nau do.
- Phuong trinh phan tng:
Fe3* + 3NHsOH = Fe(OH)sy + 3NH4*
2.2.4. Natri carbonat: ion Fe®* tic dung v&i NaCOs cho két tia nau do.
- Phuong trinh phan tng:
2Fe3* + 3C03% + 3H,0 = 2Fe(OH)sy +3C0O2 "
2.3.  Thudc thir ciia ion Bi®*
2.3.1. Amoni Sulfur hodc hydrosulfur: ion Bi*" tac dung véi (NH4)2S hodc H2S
tao ra két tha mau den.
- Phuong trinh phan tng:
2Bi®" + 3(NH4)2S = Bi2S3 l + 6NH4"
2Bi*" + 3H:S = Bistl + 6H*

2.3.2. Kali iodid : ion Bi®** tac dung véi KI 10,0%tao ra két tua den, taa nay tan
khi cho du dung dich KI 10,0%, tao ra dung dich c6 mau vang da cam. Cac
hién tuong xay ra dugc thé hién theo cac phuong trinh phan ng sau :

Bi®* + 3KI = Bilsy + 3K*
(den)
Bils+ KI = K][Bils]y
(vang da cam)
2.3.3. Natri carbonat: DD ion Bi?* tac dung v6i Na2COs tao ra két tua tring, kém

theo giai phong khi carbonic (CO2).
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- Phuong trinh phan tng:

2Bi%* + 3NaCOs + H20 = 2BiOHCOs + + CO + 6Na*

Mau tring

CAU HOI LUONG GIA

Trinh bay tinh chat chung ctia cac cation nhém IV va viét phwong trinh ion dé minh hoa?

1.

4.

4.1.
4.2.
4.3.
4.4.

5.

K& tén, cong thirc hoa hoc ciia TT nhom, hién tugng dédc trung khi cation nhom IV
tac dung v&i1 TT nhom

Ké tén, cong thirc hoa hoc, hién tugng dic trung cta cac TT xac dinh ion Fe?*,
Fe¥*, Bi®* va viét phuong trinh ion dé minh hoa?

Néu dic diém gidng nhau ciia ction nhém IV véi cac cation nhom I, 11, TIT khi téc

dung vdi NaoCOs

Thudc thir ctia cc ion sau dung hay sai?
Kali iodid 1a TT cua céac ion Bi®*, Hgz*, Pb?*, APF*........... b S
Hydrosulfur 1a TT cua cac ion Zn?*, Bi®*, Pb?*, Ca?*........ b S
Kali iodid 1a TT cuta c4c ion Bi%* , Hgz*, Pb?*, Ag*............. b S

Natri carbonat 13 TT cua cac ion Bi®*, Fe®*, Fe?*, A*..D S
Ban sir dung bang kiém “c6 — khong” dé ty kiém tra ky thuat thir cac cation nhom

IV véi cac TT cua ching va xac dinh cation nhom 1, ILIILIV trong DD géc ?
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BAI 6: XAC PINH CAC CATION NHOM V
(Mg, Cu?* ,Hg*")

MUC TIEU HQC TAP
1. Ké dugc tén, cong thirc hoa hoc cua TT nhom va hién twong dac trung khi cation
nhém V tac dung v&i TT nhém va viét phuong trinh phan tng ciia Mg dé minh
hoa.
2. Ké dugc tén, cong thirc hoa hoc, hién tuong dac trung cua TT xac dinh cation
Mg?*, Cu?*, Hg?* va viét phuong trinh ion minh hoa.
3. Thao tac ding k¥ thuat thir cation nhom IV véi cac TT cia chiing va xac dinh ding
cation nhom I, I1, III, IV, V.
NOQI DUNG CHINH
1-THUOC THU NHOM
- Thubc thir nhém ciia cation nhém V ciing nhu TT nhém cation nhém IV 1a amoni
hydroxyd cho du, v6i sy c6 mat ciia nude oxy gia ( H2O2 ) va amoni clorid ( NH4Cl )
Céc cation nhom V tac dung v6i hén hop NH4OH + H0;, + NH4Cl khong tao ra tia
vi:

Mg?* +2NHOH &= Mg(OH)., + 2NHq'

Tia Mg(OH), hoa tan trong mdi trudng NH4* dé cac cation nhom V khong tao ra két
tha, phan biét dugc v6i cation nhom IV, nude oxy gia (H202) ¢6 vai tro ddi v6i nhém
V.
2-THUOC THU CATION
2.1.  Thubc thir ciia ion Cu?*
2.1.1.Amoni hydroxyd : lon Cu?* tac dung véi NH4OH tao ra két tiia xanh lo, tta tan khi
cho du dung dich amoni hydroxyd ( NH4OH ), tao ra phtic chat mau xanh lam dam.
Cu®* + 2NH4OH = Cu(OH),xanhlo + 2NH4*
Khi cho du NH4OH tao ra phuc chit c6 mau xanh lam dam

Cu?* + 4NH4s OH =[Cu(NHs3)4]** + 4H:0
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2.1.2.Kali feroxyanid K4[Fe(CN)g]: : ion Cu?* tac dung voi kali feroxyanid tao két tna do
tham.
- Phuong trinh phan ung :
Ka[Fe(CN)e] + Cu?* ———» Cu[Fe(CN)s]| + 4K*
( d6 tham )
2.1.3.Amoni sulfua hay hydrosulfur: ion Cu?* tac dung v&i HoS hodc (NHa)2S tao ra két
tua den.
- Phuong trinh phan trng:
Cu?* + H,S = CuS|+ 2H*
Cu?* + (NH4)2S = CuS| + 2NH.*
2.2.  Thudc thir cia ion Hg?*
2.2.1.Kali iodid: ion Hg?* tac dung vé6i K1 tao két tia do, tia nay tan khi cho du dung
dich KI 10,0%, tao ra dung dich khong mau.

- Phuong trinh phan tng:
Hg?" + 2KI = Hgl\+ 2K*
Mau doé
Hglo+ 2KI1 = Kz[Hgl4]
dung dich khong mau

2.2.2.Natri hydroxyd : ion Hg?* tac dung véi NaOH 2N cho két tia vang.
- Phuong trinh phan tng:
Hg?* + 2NaOH = HgOW+ 2Na* + H,0
2.2.3.Natri carbonat: lon Hg?* tac dung v&i TT natri carbonat cho két tiia d6 nau hay
vang nau.
2.3.  Thudc thir cia ion Mg?* :
2.3.1. Phan tng tao mudi kép:
- lon Mg?* tac dung v6i NH4OH + NasHPO4 + NH4Cl cho két tua tring
( mudi kép magnesi amoni phosphat).
- Phuong trinh phan tng:
Mg?* + NH4OH + NazHPO4 = MgNH4POsN+ 2Nat + H,0
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2.3.2.Natri hydroxyd: ion Mg?* tac dung véi NaOH 2N cho két tia tring, tua nay
khong tan trong dung dich NaOH 2N du.
- Phuong trinh phan tng:
Mg?* + 2NaOH = Mg(OH)2\¥+ 2Na*
2.3.3.Natri carbonat: ion Mg?* tac dung véi Na,COs tao ra két taa tring.
- Phuong trinh phan tng:
Mg?* + Na2CO3 = MgCOs¥+ 2Na*
Mau tring
CAU HOI LUONG GIA
1. Trinh bay tén, cong thirc hod hoc cia TT nhém, hién tugng dac trung khi cation
nhom V tac dung véi TT nhom va viét phuong trinh ctia ion Mg**?
2. Ké tén, cong thirc hoa hoc, hién twong dic trung ctia TT xac dinh ion Cu**, Mg**,
Hg** va viét phuong trinh ion dé minh hoa?
3. Céac huong trinh ion sau viét dung hay sai dung hay sai?
Mg?* + NH1OH = Mg(OH)s\r+ NHa™ .o b S
H?" + Kl = HGIN A+ 2K b S
Mg?* + NH4OH + NazHPOs = MgNH4POsN + H,O +2Na* ..D S
4. Ban sur dung bang kiém “c6 — khong” dé ty kiém tra ky thuat thir cac cation nhém

V véi cac TT cua chung va xac dinh cation nhém I, ILIILIV,V trong DD géc?
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BAI 7: XAC PINH CAC CATION NHOM VI
(NHs ", K*, Na*)
MUC TIEU HQC TAP

1. Trinh bay cac tinh chit dic biét cua cation nhém VI, tén, cong thirc hoa hoc, hién
tugng dic trung cia TT xac dinh ion NH4*, K*, Na* va viét phuong trinh ion minh
hoa.

2. Néu duoc sy khac nhau co ban ctia cation nhém VI véi cac cation 5 nhom dau khi
tac dung véi natri carbonat

3. Thao tac dung k¥ thuat thir cation nhom VI v6i cac TT cua chiing va xac dinh dung

cation tir nhém I dén nhom V1.

NOI DUNG CHINH
1-TINH CHAT PAC BIET CUA CATION NHOM VI
1.1. Tinh chat dic biét.

lon Na*, K* 1a cac ion kim loai kiém, ion NH4* do phan t&r NH3 va ion H* tao nén
NHs* khong bén viing trong dung dich kiém va ¢ nhiét do cao.
- Phuong trinh phéan tng:

NH3+ H" = NH4"
NHs* + OH = NHs + H20

- Cac hop chit hydroxyd ( NaOH, KOH, NH4OH) ; cac mudi (clorid, sulfat, carbonat)
déu dé tan trong nudc. Do d6 khi dung acid hodc kiém 1am TT thi c4c cation 5 nhém
dau két tia, con cation nhom VI khong két tia. Vi vay Cation nhom VI khong ¢6 TT
nhom, ngudi ta tién hanh xac dinh thang cac cation ma khong can phan nhom.
1.2.Phai xac dinh theo thur tu.

Cac ion NH4*, K*, Na* ¢6 tinh chét gidng nhau khi tac dung véi mot sé thube thir
(TT).

Vi du: ion NH4*, K* cling tic dung véi acid tartric cho két tua tring.

+ Pé tranh nham 14n khi xac dinh cation nhom VI phai tién hanh theo thir tw NHg*,
K*, Na*.
2. THUOC THU CATION
2.1. Thudc thir ciia ion NH4*
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2.1.1.Natri hydroxyd : lon NH4" tac dung véi NaOH 5N gia nhiét s€ ¢6 khi amoniac
(NH3) sinh ra c¢6 mui dic trung , khi nay bay ra c6 thé nhan biét bang gidy tim TT
phenolphtalein gidy s& c6 mau hdng hoic dung gidy quy dé tim uét chuyén thanh mau
xanh.
- Phuong trinh phan tng:
NHs" + NaOH = NHs™ + Na* +H,0
NH; + gidy tim phenolphalein - hong.
Hoac
NH; + gidy quy d6 tAm uét = mau xanh
2.1.2. TT Nessler: ion NH4" tac dung v&i TT nessler cho tiia mau do nau .
2.2.  Thudc thir ciia ion K*
2.2.1. Acid percloric (HCIO4) : ion K* tac dung véi acid percloric tao ra két tia
tre'ing.
- Phuong trinh phan ung:
K* + HCIO4 = KCIOs + H*
2.2.2. Acid tartric (H2C4H40Og): trong DD dém, ion K* tac dung vdi acid tartric
cho két tia trang.
- Phuong trinh phéan tng:
K* + H2C4H4O06 = KHC4H4Oei +H*
lon NH4* ciing ¢6 cho két tia tuong ty, do d6 phai xac dinh ion NH4* trudc dé
tranh sai 1am

2.2.3. Acid piric: ion K* tac dung véi TT acid piric cho két tia mau vang.

- Phuong trinh phan ung:
K* + CsH2(NO2)30H = C6H2(N02)30Kl+ H*
Mau vang
NH4" + CeH2(NO2)3sOH = CeH2(NO2)sONH4| + H*
Mau vang

Lwu y: Can phai loai NHs* trudce khi tim K*
2.2.4. D6t cac mudi kali trén ngon Iira khong mau thi ngon lira s& c6 mau tim dic

trung.
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2.

3. Thudc thir ciia ion Na*

2.3.1. Thudc thir streng ( K&m uranyl acetat) : trong moi trudng acid acetid, ion Na*

tac dung voi TT streng cho tiia mau vang 14 ma ( xanh luc )

- Phuong trinh phan ing:

Na* + Zn(UO2)(CH3COO)s + CH3COO" = NazZn(UO2)(CHsCOO)g l

2.3.2. Dot cac muodi natri trén ngon Itra khong mau thi ngon Itra sé c6 mau vang dac

Trinh bay tinh chét dic biét ctia cation nhom VI

Giai thich nguyén nhan phai xac dinh cation nhém VI theo thir tw NH4", K*, Na™?

Ké tén, cong thirc hoa hoc, hién tugng dic trung cua TT xac dinh ion NH*s, KT,

Na* va viét phuonh trinh ion dé minh hoa?

Ban cho biét sy khac nhau co ban gitra cation nhoém VI va cac cation 5 nhém dau

Ban dién céc cation vao chd tréng cho hop 1y:

..cho tia den
.cho tua do nau
.cho tiiadutang va c6 khi bay ra

.khong cho tua

trung.

CAU HOI LUONG GIA

1.

2.

3.

4.

khi tac dung v6i TT natri carbonat?

5.
Na,COs +..
Na:COs +...
Na.COs3 +...
Na:COs +...
Na.COs3 +...

.cho tiia tring

6. Ban sir dung bang kiém “c6 — khong” dé tu kiém tra k¥ thuat thir cation nhém VI

va xac dinh cation VI nhom.?
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BAI 8: PHUONG PHAP PHAN TIiCH THE TIiCH

MUC TIEU

1. Trinh bay dugc ndi dung, diém twong duong, diém két thiic, phan loai va yéu cau
dbi voi phan tmg dung trong PTTT.

2. Néu dugc ¥ nghia va ap dung cong thirc tinh ndng do cac dung dich dung trong PTTT

NOI DUNG
1. NGUYEN TAC CHUNG CUA PHUONG PHAP PTTT

Phuong PTTT 1a mot phuong phéap dinh lugng hoa hoc dua vao thé tich thube thir (da
biét chinh x4c ndng d6) dung dé phan tng vira da véi mot thé tich chinh xac dung dich
can xac dinh. Ttr thé tich, n6ng do cua dung dich thudc thtr va thé tich cua dung dich chét
can dinh luong tinh dugc néng do cua dung dich can dinh luong.

Gia st dé xac dinh nong d6 cua dung dich X, ngudi ta dung thude thir 1a dung dich R
c6 nong d6 da biét. Phan ung giita X va R xdy ra hoan toan:

R+X=P+Q

Tién hanh bang cach nho tir tir timg giot dung dich R xubéng mot thé tich chinh xéc
dung dich X dén khi luong thudc thir R nhé xubng twong duong héa hoc véi lwong X thi
dung lai, doc thé tich dung dich R da phan tng trén burret. Dya vao thé tich dung dich R,
ndng d6 cua R va thé tich dung dich X di ldy, tinh duoc ndng d6 cua X. Qua trinh tién
hanh nhu vay goi 12 sy chuan d¢ hay sy dinh phan bang phuong phap thé tich. Dung dich
thudc thir dd biét nong d6 ( dung dich R) goi 1a dung dich chuan db.

So vé1 phuong phap PTKL thi phuong phap PTTT ¢6 d6 chinh xac khong cao, nhung
van dat dugc mitc yéu cau can thiét, mic khac phuong phap PTTT don gian va nhanh
hon nén dugc sir dung rong rai.

2. PIEM TUONG DUONG VA PIEM KET THUC
2.1. Piém twong dwong

Diém twong duong 1a thoi diém ma luong thude thir di phan tng twong duong hoa hoc

v6i lwong chét can xac dinh, no6i cach khac diém twong duong 1a thoi diém ma sé duong

lwong gram thudc thir d3 phan Gng bang s duong luong gram cua chit can xac dinh.
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Diém tuong duong con duge goi 1a diém két thuc cua chuin do 1y thuyét hay diém két
thic cta sy dinh phan 1y thuyét.

Vi du: Khi chudn d¢ dung dich HC1 bang dung dich chuin d6 NaOH:

HCI + NaOH = NaCl + H,0

Khi sé dwong luong gram HCI bang s6 duong luong gram NaOH thi trong dung dich chi
¢6 NaCl va H,0, pH cta dung dich 13 7, diém twong duwong Gng véi pH =7.

2.2. Cach xac dinh diém twong dwong

C6 nhiéu cach xac dinh diém twong dwong, nhung don gian va thuong dung nhat 13
dung chét chi thi. Chét chi thi 14 nhiing chat c6 kha ning bién d6i mau hoic tao két tia
hodc phat huynh quang hodc gdy ra mot dau hiéu nao d6 ¢ 1an can diém tuong duong,
nho vay diém twong duong duoc xéc dinh.

Vi du: Pinh luong acid oxalic bang dung dich NaOH c6 thé chon chi thi 1a
phenolphtalein vi:

H2C204 + 2NaOH = Na.C;04 + 2H20

Trude diém twong dwong trong dung dich con acid, nén phenolphtalein khong mau.
Sau diém tuong dwong dung dich du kiém, phenolphtalein c6 mau hong. Do d6 ¢ thoi
diém tuong duong dung dich tir khong mau chuyén sang mau hong ( tai thoi diém nay ta
két thic sy chuén do).

2.3. Diém két thic

Diém két thic 13 thoi diém ma & d6 chit chi thi ¢ nhitng bién ddi giup ta két thuc sy
chudn do. Trong trudng hop 1y tuong, diém két thic chuin do tring véi diém tuong
duong, trong thyc té diém két thiic chuan do thudng sai 1éch voi diém twong duong.

Vi du: Trong truong hop chuan d6 HCI bang dung dich chuan d6NaOH dung chi thi
phenolphtalein, diém tuong duwong ung véi pH = 7, nhung chi thi phenolphtalein lai
chuyén mau & pH = 9, nén thuong két thuc chuan do sau diém tuong duong.

Su sai 1éch giira diém twong duong va diém két thuc gay ra sai s6 cho phép dinh luong,
nén can chon chi thi sao cho sai s6 nhé nhat ( trong pham vi cho phép).

3. YEU CAU POI VOI PHAN UNG DUNG TRONG PTTT

Céc phan tmg dung trong PTTT phai thoa man cac yéu cau sau:

- Phai xdy ra hoan toan.

- Phai xay ra du nhanh.
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- Phan tng phai co tinh chon loc, nghia 1a chi xay ra giita thudc thir véi chit can xac
dinh, khong c6 phan img phu.

- Phai xac dinh chinh x4c dugc diém twong duong.

4. PHAN LOAI PHUONG PHAP PTTT

Duya vao ban chat phan (mg hoéa hoc xay ra khi chuan d6 nguoi ta phan loai phuong
phap PTTT nhu sau:

4.1. Phwong phdp acid — base: 1a phuong phap dua vao phan rng trung hoa gittra acid va
base.

Acid + base = mudi + nudc

4.2. Phuong phap oxy hoa — khuwe: 1a phuong phap dua vao phan ing oxy héa — khu.
OX1 + KH2 = KH;: + OX>

4.3. Phwrong phdp két tiia: 1a phuong phap dua vao phan Gmg tao tia.

X+R=P!l +Q

5. CAC CACH CHUAN PO

5.1 Chuén d9 thing (truc tiép)

Chuan do béng cach nhé truc tiép dung dich chuan do vao mot thé tich chinh xéac dung
dich can dinh luong.

5.2 Chuén dé thira trir (chuin dé nguwoc)

Cho mot thé tich chinh xac va qué du dung dich chuan do tac dung v61 mot thé tich
chinh xac dung dich can dinh luong. Sau d6 chuin d6 thudc thtr du bang mot dung dich
chuan d¢ khac.

Vi du: Pinh lugng Clorid, trudc hét cho dung dich AgNO3 du dé tua hoan toan AgCl:

AgNOsz du + NaCl = AgCl tua + NaNOs
Sau d6 chuin do AgNOs con thira bang KSCN
AgNO3 con lai + KSCN = AgSCN + KNO3
Biét duoc luong AgNOs thira, tinh dugce lugng AgNO3 di tac dung véi NaCl tic da biét
duoc lugng NaCl.
5.3 Chuén dj thé

Cho moét thé tich chinh xac dung dich can dinh lugng tac dung voi mét luong du thube

thir ndo d6, phan tng sinh ra mot luong chit méi twong duong héa hoc véi lugng chit

can xéac dinh. Dung dung dich chuan d6 dé dinh lugng chat m&i sinh ra.
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Vi du: dinh lugng KMnO4 bang phan mg:
2KMnOg + 10K + 8H2SO4 = MnSO4 + 5K2S04 + 512 + 8H20 (1)
I, tao thanh tir phan tng (1) dugc chuin do bang dung dich Na,S20s.
I> + 2Na2S203 = 2Nal + Na2S406

Biét duoc luong NazS;03 , ta tinh dugc lugng I> tir 6 dinh luong dugc KMnOg4
6. CAC DUNG DICH DUNG TRONG PTTT

Trong PTTT thuong dung cac dung dich sau:
6.1. Phén trim khdi lwong-thé tich

Phan tram khéi lugng-thé tich, biéu thi khdi luong chat trong mot hon hop theo phan
tram thé tich ctia toan bo hdn hop. Phan traim khdi lugng-thé tich thudng dugc ding cho
cac dung dich pha tir thude thir ran.

Vi du: Dung dich nudc mudi NaCl 9% (k1/tt) c6 nghia 1a trong 100ml nudc mudi co 9g
NaCl.
6.2. Phén triim thé tich thé tich

Phén trim thé tich thé tich hay % biéu thi thé tich cua chat tan theo mL trong 100 mL
dung dich két qua. N6 thuong dung nhat khi pha 2 dung dich 16ng.

Vi du: ¢6n 96% nghia 1a mdi 100ml con chira 96ml ethanol.
6.3. Phan trim khdi lwong

Biéu thi bang s6 gram chat tan c6 trong 100 gram dung dich ( ky hiéu 1a C%).

Vi du: dung dich HCI 10% nghia 1a trong 100g dung dich nay c6 chtra 10g HCI nguyén

chat.
c="% 100
mdd
C 1a ndng do % cua dung dich
Met 13 khéi luong chit tan (g)
Mad 13 khéi lwong dung dich (g)
Cong thuc (1) c6 dang:
c=""% 00
dvdd

d 12 khéi lwong riéng cua dung dich ( g/ml): d= mgqd / Vad
Vd 14 thé tich caa dung dich (ml)
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Vi dy 1: Tinh thé tich dung dich HC137,23% klI/kl (d = 1,19) can liy dé pha 100g dung
dich HCI 10% kl/k1?

Céch tinh nhu sau:
- Khéi lwong HC1 nguyén chét c6 trong 100g dung dich HCI 10%:

C =M% 1100 = met = XM et —10x2% Z10gam
mdd 100

- Thé tich dung dich HCI1 37,23% (d = 1,19) céan lay dé pha:

MCt 100 = Vdd = ;n—f:txlOO ~vdd=— 9 100=225ml

119x37,23

C —_—
d.vdd

Vi du 2: Tinh luong natri clorid nguyén chét dé pha dugc 3000ml dung dich natri clorid
10% kl/tt?
DS: 300g
7. DUNG DICH PUONG LUQNG
7.1. Dwong lwgng gam

Puong lugng gam ciia mot chat 13 khéi luong tinh bang gam cta chat d6 phan tng vira
da véi mot duong lwong gam hydro hay voi duong lugng gam cia mot chat bat ky nao
khéc, ky hi¢u 1a E.
7.2. Cach tinh dwong lwgng gam

Cong thure tinh:
g-M
n

E 1a duong luong cua chét cin xac dinh (g)
M 1a khéi lwong mol phan tir ciia chat can xac dinh(g)
n 12 mot sd, tiy theo loai hop chat ma co gia tri khac nhau:
a. P6i voi base thi n 1a sé nhém OH tham gia phan tng ctia mot phén tir base.
b. Bdi véi acid thi n 12 sb nguyén tir hydroacid tham gia phan tmg ctia mot phan tir acid.
c. Béi v6i mubi thi n 14 tong hoa tri ciia cac nguyén tir kim loai tham gia phan tng cta
mot phan tir mubi.
d. B4i v6i chat oxy hoa va chat khir thi n 13 sd electron (e) thu hay mat ciia mot phan
tir chat oxy héa hay mot phan tir chat khir kha tham gia phan tng.
Vidul:
2NaOH + H2SO4 = NaSO4 + 2H20
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40
ENaOH T = 409
M 98
—=—=49
H,S0, n 2
Vidu2:

Bi(OH)s + 2HCI = Bi(OH)Clz + 2H,0

M 260
E. =—=—-=130
Bi(OH)s ~ > g
M 365
E,.=—=—"2-=365
HCI n 1 g
Vidu 3:
Na,COs + HCI = NaHCO3 + NaCl
M 106
E. =—t=-"-106
Na,cog n 1 g
Na2,COs + 2HCI = 2NaCl + CO; + H20
M 106
E =—="+=53
Na,cog n 2 g
Vidu4:

2KMnQO4 + 5H20 + 3H2S504 = K2SO4 + 2MnSO4 + 50, + 8H,0
j Mn’* + 5e = Mn?*

Ej 207 -2 =02
M 158
Exwo, = — = — =316
KMnO, n 5 g
M 34
o T T

8. NONG PQ PUONG LUQNG

Nong d6 duong luong 12 dung dich c6 ndng do biéu thi bang s6 duong luong gam chét
tan c6 trong 1000ml dung dich ( ky hiéu la Cn).

Vi du: dung dich NaOH 0,1N la trong 1000ml dung dich nay c6 chtra 0,1E NaOH hay
chira 0,1 x40 = 4g NaOH (vi E naon = 400).

- Cong thtrc tinh:
L =-mct_ 100
EVvdd
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Cn 12 ndng d6 duong luong cua dung dich (N)
Met 13 khéi lwong chat tan cta dung dich (g)
E 1a duong luong gam chét tan (g)
Vaung dich 12 thé tich dung dich (ml)
- Ap dung cong thirc:
Vi dy I: tinh lwgng NaOH nguyén chit can ldy dé pha 100ml dung dich NaOH 0,1N?

Cach tinh nhu sau:

+ Ap dung cong thuc:
C, = mct X1000 = m, = C,.EVvdd
EVvdd 1000

+ Thay sb vao cong thirc trén:

oo 0,1x40x100 0.4g
“ 1000 ’

Vi dy 2: Tinh néng do cua dung dich acid sulfuric 14,35% (d = 1,1)?

bS: 3,22N
9. TAC DUNG GIUA CAC DUNG DICH CO NONG PQ PUONG LUQONG

Theo dinh luat tic dung duong luong co thé rat ra két luan: trong phan tng hoa hoc cir
bao nhiéu duong lugng gam ciia chat nay thi phan (g vira di v6i bay nhiéu duong luong
gam cua chit kia hay hai chét c6 sé duong luong gam bang nhau thi tic dung vira du véi
nhau.

Gia st dung dich A c6 ndng d6 1a N1 va thé tich 1a V1. dung dich B c6 néng d6 1a N2
va thé tich 12 V2. Néu dung dich A tac dung vira du v6i dung dich B thi:

N Vi N =Ny,
N2 VZ

Vi du: xac dinh néng do duong luong cua dung dich acid axetic, biét réng 10ml dung dich
nay tac dung vira da voi 20ml dung dich NaOH 0,1N?

Cach tinh nhu sau:

+ Ap dung cong thuc:

NV, =N,V, = N, = N\zl_le

+ Thay sb da cho vao cong thirc trén:
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N, = 0,1x20 _0.2N
10

10. PO CHUAN

10.1. P chuin ciia dung dich

Puoc biéu thi bang s6 gam chat tan co trong 1ml dung dich (ky hiéu 1a T).

Vi du: T H2sos = 0,0098 g/ml 1a 1ml dung dich acid sulfuric nay c6 chira 0,0098g H2SO4
nguyén chat.

Cong thure tinh T:

T =T

dd
T 12 d6 chudn cua dung dich (g/ml)
Met 13 khoi lwong chét tan (g)
Vdung dich 12 thé tich ciia dung dich (ml)
10.2. P chuin theo chit cin x4ac dinh
- Po chuan cua dung dichA theo chit can xac dinh B 1a sd gam chit B 13 s6 gam chit B
tac dung vira dit voi Iml dung dich chat A ( ky hiéu Tas).
Vi du: T ner na2cos = 0,0053 g/ml 1a 1ml dung dich HCI tac dung vura da véi 0,0053g
Na2COs nguyén chét ( hay 1ml HCI twong dwong 0,0053g Na,COs).
- Cong thtrc tinh:

T _N,.Eg
%% 1000

Tae 13 d6 chuan cta dung dichA dbi voi chit can xac dinh B.

Na 1 ndng d6 duong lugng ctia dung dichA.

Eg 12 dwong lugng gam cuia chat can xac dinh B.
Vi dy: Tinh d6 chuan cta dung dich HC1 d6i véi NaCl, biét rang khi dinh lwong dung dich
NaOH dung dung dich chuan d6 1a HC10,1N?
Cach tinh nhu sau:
+ Ap dung cong thirc:

_ NaEg

N HCI 'ENaOH

= avT =
% 1000 Yhio o 1000

+ Thay sb da cho vao cong thirc trén:
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~ 01X40
Hoaon 1000

=0,004g/ml
11. TINH KET QUA TRONG PTTT
11.1. Tinh két qua trong phwong phap dinh lwgng truc tiép hoic phwong phap thé
Bai todn: Ht chinh xdc Vml ché pham A ( hodc can chinh x4c a gam ché pham A) pha
thanh Vgm ml dung dich trong binh dinh mtrc. Lay V1 ml dung dich ndy dem chuan do
bang dung dich chuan do B ¢6 ndng d6 N2 hét Vo> ml. Xac dinh néng do % cta ché pham
( hodc ham lugng % cta ché pham)?
Céch tinh nhu sau:
- Cach 1: Tinh theo ndng d6 duong luong
+ Tinh néng d6 cta dung dich A trong binh dinh muc:
NV, = NV, = N, = NeVe
1
+ Tinh khéi luong chét tan A c6 trong 1 lit dung dich ( da pha trong binh dinh muc), ky
hi¢u la P (g/1):
P(g/1)=N,.E,
+ Tinh khéi lwong chat tan A c6 trong Vml ché pham ( hoic trong Vam dung dich):

et = P(g”) XVdm
1000

+ Tinh néng d6 % ( hodc ham lugng %) ciia ché pham
¢ = M y100(hayC = x100)
\ a

- Cach 2: Tinh theo d6 chuan
+ Tinh d6 chuan:

_N,Eg
T% 1000 (g/mi)

+ Tinh luong chét tan A c6 trong Vi ml dung dich:
m=V, .T% 9)
+ Tinh lugng chat tan c6 trong Vam ml dung dich ( hay c¢6 trong Vml mau):
ml
m=—=V
V1 dm (g)
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+ Tinh ndng d6 %( hodc ham luong %) cua ché pham

m
C=—x100
V,

1

(hayC = %xlOO)

11.2. Tinh két qua trong phwong phap thira trir

Bi todn: Hut chinh xac Vml ché phadm A ( hodc can chinh x4c a gam méu A) pha thanh
Vam ml dung dich trong binh dinh murc. Lay V1 ml dung dich nay rdi cho tac dung véi V2
ml dung dich B ¢6 ndng d6 N2 (luong B du so véi A). Bé chuan do lugng B du phai ding
hét V3 ml dung dich c6 ndng d6 Ns. Xac dinh ndng do % ctia ché pham A?
Céch tinh nhu sau:
+ Ap dung cong thuc:

_ NV, - NV,

NV, + NV, = N,V, = N, y
1
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BAI 9 : PINH LUQNG BANG PHUONG PHAP ACID - BASE

MUC TIEU

1. Trinh bay dugc nguyén tic chung ciia phép dinh lurgng bang phuong phap acid — base.
2. Néu duoc nguyén tic cac phép dinh lwvong bang phuong phép acid — base.

3. Pinh luong dugc néng do, ham lugng dung dich acid acetic, natri carbonat, novocain

hydroclorid, aspirin ding k¥ thudt va quy trinh thuc hanh.

NOQI DUNG
1. NGUYEN TAC CHUNG
1.1 Nguyén tic:

Phuong phap niy dya vao phan ng trung hoa giita acid va base dé dinh lugng mot acid
bang mot base hodc dinh lwong mot base bang mot acid theo phuong trinh phan tng:
Acid + Base = mubi + nuéc

HA + MOH = MA + H20
1.2 Piém twong dwong

Qua trinh dinh lugng bang phuong phap acid — base 14 qua trinh bién doi ndong d6 H*
va OH™:

H" + OH =H20

Do d6 pH cua dung dich thay d6i lién tuc va diém twong dwong s& tmg voi mot gia tri
pH xac dinh, goi 13 pH diém twong duong. Tri s6 pH nay phu thudc vao ban chit cua acid,
base va nong do cuia ching.

Khi nho dung dich chuin d 1a acid hay base xudng mot thé tich chinh xac dung dich
base hay acid can dinh luong, thi & gan diém twong duwong pH cia dung dich thay doi dot
ngdt tao thanh budc nhay pH cua phép chuin d6, pH diém twong duong nim chinh giita
budc nhay do, tirc 1a tng voi diém udn cua dudng cong chuan do.

1.3 Cach xac dinh diém twong dwong

Dé xac dinh diém tuong dwong cho phép dinh luong bang phwong phéap acid — base,
thuong dung chi thi mau pH nhu dé methyl, methyl da cam, phenolphtalein..., d6 la nhiing
chat c6 kha nang d6i mau khi pH thay doi. Mdi chat chi thi d6i mau trong mot khoang pH

xac dinh ( khoang pH d6i mau), khoang pH d6i mau ciia mot s6 chi thi nhu sau:
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Phenolphtalein: 8 < pH <
Khong mau do

D6 methyl : 42 < pH <
Vang do

Methyl da cam: 31 < pH <
Vang do

Chon chi thi cho mot phép dinh lugng bang phuong phéap acid — base cu thé nao do,
sao cho khoang pH ddi mau cta chi thi ndm trong budc nhay pH ctia phép chuan db.

Vi du: Pinh lugng HCI bé‘lng dung dich chuan d6 NaOH ( dinh luvgng acid manh brling
base manh), buéc nhay pH ciia phép chuan d6 nay la pH = 4 — 10, nén c6 thé chon 1 trong
3 chi thi: phenolphtalein (8 < pH < 10), d6 methyl (4,2 < pH < 6,2), methyl da cam (3,1

< pH < 4,4) vi cac chi thi nay c6 khoang pH d6i mau nam trong budc nhay pH cua phép

chuan do.

2. CAC PHEP PINH LUQNG BANG PHUONG PHAP ACID - BASE:

2.1 Phép dinh lwong bang base
2.1.1 Nguyén tic chung:
Duya vao phan trng trung hoa gitra acid va base:

Acid + Base = mudi + nudc

Nguoi ta dung dung dich chuan d6 1a base manh dé dinh luong nhirng dung dich c6

tinh acid.

Phép dinh luong bang base thuong dugce sir dung dé dinh luong cac dung dich c6 tinh

acid nhu:
- Céc dung dich acid manh: HCI, H2SO4, HNO3
- Cac dung dich acid yéu: CH3COOH, H3POsx. ..

- Céac dung dich mudi ctia acid manh va base yéu nhu: NH4CI, novocain hydroclorid,

atropin sulfat,...

2.1.2 Cdch xdc dinh diém twong dwong

Pé xé4c dinh diém twong duwong ciia phép dinh lugng bang base, dung chi thi mau pH.

- Néu dinh lugng dung dich acid manh bﬁng base manh, chon chi thi 1a phenolphtalein

hodc do methyl hay methyl da cam.

40

10

khong mau
6,2

vang

4,4

vang



- Néu dinh luong acid yéu hodc dung dich mubi ¢ tinh acid, chon chi thi phenolphtalein,
vi & thoi diém twong dwong, dung dich chi ¢c6 mudi va nuwdc, mudi nay bi thiry phan cho
moi trudng base, budc nhay pH cta phép chuan d6 nam trong ving c6 pH > 7.
Khoang pH d6i mau cua phenolphtalein 1a 8 — 10, nim trong budc nhay pH ctia phép
chuan d6 nay, do vay chi thi mau phenolphtalein 13 hop 1y.
2.2 Phép dinh hrong bing acid
2.2.1 Nguyén tic chung
Phép dinh lwong bang acid dira vao phan tng trung hoa gitta acid vé6i base.
Acid + Base = mubi + nudc
Dung dung dich chuan d6 1a acid manh dé dinh luong nhirng dung dich ¢6 tinh base.
Phép dinh lugng béng acid duoc dung dé dinh luong cac dung dich c6 tinh base nhu:
- Cac base manh: NaOH, KOH.
- Céc base yéu: NH4OH, CH3sNH..
- Céc dung dich mudi duge tao thanh tir base manh va acid yéu: Na2COs, Na2B4Os.
2.2.2 Cdch xdc dinh diém tuwong dwong
Xac dinh diém twong dwong cua phép dinh luong bang acid, dung chi thi mau pH
- Néu dinh luong base manh br?mg acid manh chon 1 trong 3 chi thi mau: d6 methyl,
methyl da cam, phenolphtalein.
- Néu dinh luong base yéu hay mudi c6 tinh base dung chi thi mau pH 1a dé methyl hay
methyl da cam. Vi trong phép chuan d6 nay, tai thoi diém twong duwong, dung dich chi ¢6
mudi va nude, mudi bi thiy phan trong méi trudng acid, do vay budc nhay pH cua phép
chuén d6 nam trong ving acid (pH < 7). Khoang pH d6i mau cta methyl d6 va methyl da
cam nam trong ving pH acid, nén chon 1 trong 2 chi thi trén 13 hop 1y.
CAU HOI LUQNG GIA
1. Trinh bay qua trinh dinh lugng phuwong phap acid — base va thong sé pH tai diém twong
duong, gia tri nay c6 phu thudc vao yéu té nao ?
2.Tri s6 pH tai diém twong dwong trong phép dinh luong bang phuwong phap acid — base
phu thudc céc yéu té nao ?
3.Trinh bay cic nguyén tic chung ctia phuong phéap dinh lugng bang acid — base.
4. Néu cac chi thi pH dé xac dinh diém twong duwong khi dinh luong bang phuong phap

acid — base
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5. Giai thich nguyén nhdn chon chi thi cu thé khi dinh luong base yéu hay mudi c6 tinh
base dé x4c dinh diém twong dwong ?

Cau 6. Dinh luong HCI béng dung dich chuan d6 NaOH ( dinh lugng acid manh béng
base manh), budc nhay pH cta phép chuan d6 nay 13 pH =4 — 10, nén c6 thé chon chi thi

nao dé xac dinh diém twong duong?
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BAI 10: PINH LUQONG BANG PHUONG PHAP KET TUA

MUC TIEU

1. Trinh bay dugc nguyén tic chung, diéu kién phan tng va phan loai phuong phap két
tua.

2. Néu duogc nguyén tic cac phép dinh lugng bang bac.

3. Pinh lugng duoc ham lwgng NaCl duoc dung theo phuong phap Mohr, ndong do dung
dich NaCl theo phuong phap Fonhard va pha dugc dung dich bac nitrat 0,1N, dung dich
amoni sulfocyanid 0,1N dung k¥ thuat va quy trinh thuc hanh.

NOI DUNG
1. NGUYEN TAC CHUNG

Phuong phap két tiia dua vao su tao thanh chat két tua it tan trong cac phan ng trao
doi.
Nhitng phan tng tao thanh két tia duoc dung trong phuong phap két tiia phai thoa man
cac diéu kién sau:
- Két tiia phai rat it tan.
- Su két tiia phai xay ra nhanh.
- Két tia tao thanh trong qua trinh dinh lugng khong bi phan huy véi mot mirc dang ké.
- Phai c6 kha ning x4c dinh duoc diém tuong duong.

Phuong phap két tua thuong duoc dung dé xac dinh ndng do cac anion CI°, Br, I, SCN-
, CN-,... va cac cation Ag*, Hg»?" ...
2. PHAN LOAI

Phuong phap két tia duoc phan loai nhu sau:

Phép dinh lugng bé“mg bac nitrat 1a dya vao phan ing héa hoc tao céac mudi bac it tan (
clorid, bromid, iodid, cyanid, sulfocyanid).

Phép dinh luong bang thuy ngan (I) 1a dya vao phan tmg hoa hoc tao mudi thuy ngan
(I) it tan (clorid, bromid, iodid,...)

Pho bién nhat 1a phép dinh lugng bﬁng bac nitrat.
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3. PHEP PINH LUQNG BANG BAC NITRAT

Tuy theo cach tién hanh, phép dinh lwong bang bac nitrat duoc phan thanh 2 phuong
phap: phuong phap dinh luong truc tiép ( phwong phap Mohr) va phuong phap dinh luong
thura trir ( phuong phap Fonhard)

3.1 Phwong phap Mohr:

3.1.1 Nguyén tic: phuong phap Mohr dua vao phan tmg hoa hoc tao két tua it tan giita
bac nitrat v&i cac mudi halogenid ( ky hiéu chung X):

Ag"+ X =AgX!

3.1.2 Céch tién hanh:

DDVN quy dinh st dung dung dich chuan d6 bac nitrat 0,1N dé dinh luong dung dich
cac mudi halogenid bang cach: nho truc tiép dung dich bac nitrat 0,1N xudng mot thé tich
chinh xac dung dich mudi halogenid can dinh lugng. Tu néng do, thé tich dung dich bac
nitrat, thé tich dung dich halogenid can xéac dinh sé& tinh duogc néng do halogenid.

3.1.3 Xdc dinh diém tiong dwong

Pé xé4c dinh diém tuong duong dung chi thi 13 kali cromat. Tai thoi diém twong duong,
khi du mot giot dung dich bac nitrat, tir tia mau tréng xudt hién mau héng nhat.
2Ag* + CrOs% = Ag2CrOs} ( hong)

3.1.4 Diéu kién tién hanh:

Moi trudng dinh lugng phai trung tinh hay kiém nhe (7 < pH < 10), khong tién hanh
trong méi trudng acid (pH < 7) vi trong mdi truong acid chi thi mat tac dung.
H* + CrO4% <> HCrO4-

Mic khéac ciing khong tién hanh trong méi truong base manh (pH > 10), vi trong moi
truong base manh, tua AgoO tao thanh trudc tia AgoCrOs, ion bac s€ phan Ung ion
hydroxyd tao thanh AgOH, cromat chuyén thanh dicromat.

Phuong phap Mohr chi chinh xac khi ndng d6 chat can xac dinh xap xi bang néng do
dung dich bac nitrat va phuong phap nay chi dung dé dinh luong CI" va Br.

3.2 Phwong phap Fonhard:
3.2.1 Nguyén tdc:
Dung mot thé tich chinh xac va du dung dich chuin do bac nitrat tac dung véi mot thé

tich chinh xac dung dich mudi halogenid can dinh lugng, sau d6 dinh luong bac nitrat
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thira trir bang dung dich chuin do amoni sulfocyanid (hoic kali sulfocyanid) c6 cing
ndéng do voi dung dich bac nitrat.
Tir thé tich amoni sulfocyanid d3 dung suy ra thé tich bac nitrat thira va thé tich dung dich
bac nitrat tdc dung véi dung dich halogenid can dinh luong.
Phuong trinh phan tng:
X"+ AgNOs = AgX} + NO3
NH4SCN + AgNO3 (du) = AgSCN{ + NH4NO:s.
3.2.2 Xdc dinh diém twong dwong
Pé xac dinh diém tuong duong dung chi thi 13 phén sit amoni:
Fe(NH4)(S04).12H,0
Trong dung dich phén sat amoni dién ly:
Fe(NH4)(SO4).12H,0 = Fe®* + NH4* + 2S04% + 12H,0
Tai diém twong duong mét giot dung dich amoni sulfocyanid thira 1am cho dung dich
c6 mau hong nhat.
SCN" + Fe 3 = Fe(SCN)?* ( hong nhat)
Mau hdng nhat ctia dung dich s& mét dan do phan tng:
2AgX + Fe(SCN)?* = 2AgSCN{ + FeX
Pé tranh sai s6 do nguyén nhan trén can doc ngay thé tich dung dich amoni sulfocyanid
da dung.
3.2.3 Diéu kién tién hanh:
Phuong phap Fonhard tién hanh trong mdi truong acid nitric thi két qua dinh luong s&
chinh x4c hon ( acid nitric ngan can sy hinh thanh Fe(OH)2, su hap thy cua tia AgX ddi

vo1 X va sy phan huy cua bac nitrat thanh bac oxyd).

CAU HOI LUQNG GIA

1. Néu céc diéu kién cta nhitng phan tng tao thanh két tua duoc dung trong phuong phap
két tua .

2. Dinh lugng bang phuong phép két tia duge chia lam may loai ?Néu cu thé ting loai ?
3. Trinh bay cic nguyén tic chuin do bac nitrat bang phwong phdp Morh

4. Phuong phap Mohr trong dinh luong tao tiia, thuong dung chi thi nao dé xac dinh diém

tuong duong ?
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5. Trinh bay cach xac dinh diém twong duong trong chuin do bac nitrat bang phuong
phap Mohr.

6. Néu cac diéu kién tién hanh trong chuan d6 bac nitrat bang phirong phdp Mohr

7. Trinh bay phuong phap Fonhard trong dinh luong tao tia, tai diém tuwong duong mot
giot dung dich amoni sulfocyanid thtra lam cho dung dich

a) C6 tua tring

b) C6 mau hong nhat

¢) Mét mau

d) Tét ca déu sai
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BAI 11: PINH LUQONG BANG PHUONG PHAP OXY HOA - KHU

MUC TIEU

1. Trinh bay duoc nguyén tic chung dinh luong bang phuong phap oxy hoa — khur.

2. Ké dung 3 diéu kién cta 1 phan tng oxy hoa — khir ding trong PTPL va cac phép
dinh luong oxy hoa — khir duoc dung phd bién hién nay.

3. Giai thich duoc nguyén tic chung cta phép dinh luong bang kali permanganat va
iod.

4. Pinh lugng dugc nudce oxy gia loang (3%), nude oxy gia dac (30%), acid oxalic,
natri thiosulfat, dung dich glucose, kali permanganat dung ky thuét va quy trinh.

5. Pha duogc dung dich chuan d6 kali permanganat 0,1N, dung dich iod 0,1N dat tiéu
chuan k¥ thuat.

NOI DUNG
1. NGUYEN TAC CHUNG
1.1 Nguyén tic:

Phuong phap oxy hoa - khir 1a phwong phap dinh luong thé tich dya vao phan tng
oxy hoa — khu:
aKhi + bOxz = aOxi1 + bKh;

Phuong phap oxy hoa - khtr dugc st dung dé dinh luong céc chét ¢ tinh oxy hoa
hoac c6 tinh khr.

Dé dinh luong cac chat khir nhu: Fe?*, Mn?*, I, SO3%, H202, H2C20s4,...ngudi ta ding
dung dich chuan d¢ 1a chat oxy hoa.
1.2 Piéu kién phan @ng:

Nhirng phan tng oxy héa - khir dugc dung trong dinh luong phai thoa méan cac diéu
kién sau:
a. Phan trng phai xdy ra hoan toan.
b. Phan tng phai xay ra twong dbi nhanh.
c. Phan ting xay ra theo chiéu can thiét.

Trong phuong phap dinh lugng oxy héa - khir c6 mot sé phwong phéap dinh luong
dugc dung phd bién la:

a. Dinh luong bang kali permanganat
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b. Pinh lugng bang iod
c. Pinh luong bang dong sulfat
d. Pinh luong bang bromat va bromid.
2. NGUYEN TAC PINH LUQONG BANG KALI PERMANGANAT (PHEP PO
PERMANGANAT)
2.1 Nguyén tic

Nguyén tic dinh lugng bang kali permanganat (hay con goi 12 phép do permanganat)
dura vao kha ning oxy hda manh cta kali permanganat. Ngudi ta dung dung dich chuén
d6 kali permanganat (DDVN quy dinh kali permanganat 0,1N hay 0,05N) dé dinh luong
mot s chét ¢6 tinh khur.
2.2 Piéu kién tién hanh
a. Phuong phap dinh luong bang kali permanganat tién hanh trong moi truong acid
sulfuric, trong méi trudng nay kali permanganat thé hién tinh oxy hoa cao nhat, phan
g xay ra nhanh, san pham ctia phan ing khéng mau, viéc xac dinh diém tuong duong
dé dang va ion sulfat khong can trg phép dinh luong.
MnOs + 5e +8H* = Mn?* + 4H,0

(tim) (khong mau)

b. Khong tién hanh dinh luong trong méi trudng trung tinh hoic acid yéu, hoic moi
truong base vi trong cac moi truong nay kali permanganat thé hién tinh oxy hoa yéu
hon, phan tmg xay ra chim va cho san pham c6 mau, khé xac dinh diém twong duong,
két qua dinh luong thiéu chinh xac:

MnOy4 + 3e + 2H,0 = MnO>! + 20H-

(tim) (xadm den)
MnOy4 + 1e + OH = MnO4*
(tim) (xanh lyc)

c. Khi ding acid sulfuric 1am mai truong phai duy tri ndong d6 acid cao nhét trong sudt
qua trinh dinh luong, néu khong s& xay ra phan tng phu:

2MnOy4 + 2Mn?* + 2H,0 = 5MnO2! + 4H*

d. Khong dugc tién hanh dinh lugng trong méi truong HCI va HNO3 vi CI° s& khir
KMnOa, con HNO3 s& oxy hoa chat khir can dinh lugng, gy sai sé cho phép dinh luong.

2.3. X4c dinh diém twong dwong
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Tai thoi diém twong duong, khi s6 duong luong gam cua dung dich chuin do kali
permanganat bang sb duong luong gam cua chat khir can dinh luong thi 1 giot kali
permanganat du 1am cho dung dich s& nhudém mau hong nhat ( phép dinh lugng tu chi
thi).

2.4. Mot s6 vi du dinh lweng bing kali permanganat
2.4.1 Dinh luong acid oxalic (H2C204)

Acid oxalic 14 mét acid hitu co, anion C204% c6 tinh khir, nén ding dung dich chuan
d6 kali permanganat 0,1N dé dinh luong.

Phan tng dinh lugng tién hanh trong méi truong acid sulfuric:

S5H2C204 + 2KMnO4 + 3H2S04 = 2MnSQO4 + 10CO2 + K2SO4 + H20
2 | Mn™ +5e = Mn?*
51 C204%* - 26 =2CO>
Tai diém tuong duong, 1 giot dung dich kali permanganat thira s& cho dung dich ¢

mau hong nhat, nén khong can chi thi mau.

M
EH2C204 = H;]CZO4 = 9_20 = 459
N E
TKMnO4 _ Nkwno, -Er,c0, _ 0,1.45 _ 0,0045g
1,604 1000 1000

( Iml dung dich kali permanganat 0,1N twong tng véi 0,0045g H2C204).
2.4.2 Dinh luong hydroperoxyd (H202)
Hydroperoxyd ( nudc oxy gia) vira ¢6 tinh oxy hoa vira c6 tinh khir.
Khi tac dung vi chat khir manh hon thi thé hién tinh oxy hoa:
02% + 2e + 4H* = 2H,0
Khi tac dung véi chat oxy hoa manh hon thi thé hién tinh kh:
0,2 -2e=0,
Do c6 tinh khir nén dung kali permanganat 0,1N dé dinh lwong nudc oxy gia, moi
treong tién hanh dinh luong 13 dung dich acid sulfuric theo phuong trinh phan tng:
2KMnO4 + 5H20:2 + 3H2S04 = K2SO4 + 2MnSO4 + 502 + 8H20
2 | Mn™ + 5e = Mn#
5[/02-26=0°
Tai diém tuong dwong, khi cho du 1 giot dung dich kali permanganat thi dung dich

c6 mau hong nhat.
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Pé tinh duoc cac loai ndong do ciia dung dich hydroperoxyd phai tinh dugc dwong luong
gam, duong luong thé tich cua hydroperoxyd.

M
Duong luong gam: Eo, = % = 3?4 =17¢

Puong lwong thé tich ciia hydroperoxyd la sé lit oxy gidi phéng ra do 1 dwong lwong
gam hydroperoxyd bi phédn hiiy hoan toan: 5,6 lit ( & diéu kién tiéu chudn)
H202 = H20 + 1/2 O
1mol 2 mol
E=17g Y2 mol
1 duwong lugng gam cua H2O> sé giai phong: 22,2 x (1/4) = 5,6 lit khi oxy DPKTC

Vay duong luong gam thé tich ctia hydroperoxyd 1a 5,6 lit ( & diéu kién tiéu chuan).

Tir d6 tinh duoc s lit oxy giai phong ra do 1 lit dung dich nudc oxy gia c6 nong do
N bi phan huy hoan toan.
Vo2=5,6.N

Voz: thé tich oxy giai phong ra do 1 lit dung dich nudc oxy gia c6 ndng d6 N bi
phan huy hoan toan.
N: ndng d6 duong luong cua dung dich hydroperoxyd.

Chii y: phép dinh luong chi c6 két qua chinh xac khi ndng do dung dich hydroperoxyd
dem chuan d6 xap xi 1 thé tich.
3. PHUONG PHAP PINH LUQNG BANG IOD (PHEP PO I0OD)
3.1 Nguyén tic:

Iod 1a mét halogen c6 tinh oxy hoa manh, khi tdc dung véi chat khur, nguyén tir iod
thu 1 electron:
I2 +2e =2I

Nguoc lai, ion I ¢6 tinh khir, d& nhuong 1 electron khi tac dung véi chét oxy hoa:
21'-2e =1

Cho nén c6 thé dung dung dich I, dé dinh luong chét khir va dung dung dich iodid dé
dinh luong chét oxy hoa:
I, <221

DDVN quy dinh tiy theo ddi twong phén tich ( xac dinh chat khir hay chét oxy hoa)

ma s dung 1 trong 3 phuong phap dinh luong sau:
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- Phuong phap dinh luong truc tiép dung dinh lugng mét s6 chat khir nhu:S203%, SO3%

, AsOs% ... bang cach nho tir tir timg giot dung dich chuan dd iod (0,1N) xudng mot thé
tich chinh xac dung dich chat khir can dinh luong, tir thé tich dung dich iod di dung,
né)ng do dung dich iod va thé tich dung dich chét khur, tinh néng do dung dich can dinh
lugng theo phuong trinh phan ing:

l2+2e=2I

- Phuong phap dinh luong thé dung dinh luong cac chat ¢ tinh oxy héa nhu: KMnOs,
K2CrOs, HNO2, H202, Fe¥*, Cu?*,...bang cach cho mdt thé tich chinh x4c chit oxy hoa

can dinh lugng tac dung véi dung dich iodid du ( thudng dung dung dich kali iodid) s&
sinh ra mot luong iod tu do twong dwong héa hoc véi lugng chit oxy hoa can dinh luong.
Sau d6 dung dung dich chuan do natri thiosulfat (0,1N) dé dinh luong luong iod sinh ra.
Ttr thé tich dung dich natri thiosulfat da dung, ndng d6 dung dich natri thiosulfat va thé
tich dung dich chét oxy hda, sé tinh duogc néng d6 chat oxy hoéa can dinh luong theo
phuong trinh phan tng:
21-2e=1
l2 + Na2S203 = 21" + S406*+ 4Na*

Chii y: dinh luong chit oxy héa khong dung phép chuan do tryc tiép vi khong cé chi
thi dé xac dinh diém tuong duwong ciia phan tng giita iod vai chat oxy hoa.

- Phuong phap dinh luong thira trir dung dinh luong cc chit c6 tinh khir nhu: glucose,

aldehyd acetic, aldehyd formic,...bang cach cho mét thé tich chinh xac va du dung dich
chuan do iod, sau d6 dung dung dich natri thiosulfat ( ¢ cting ndng do véi dung dich
iod) dé dinh luong iod du. Tir thé tich dung dich natri thiosulfat da dung suy ra thé tich
dung dich iod du, thé tich dung dich iod d4 tac dung véi chat khir va tinh dugce nong do
chét khr, theo phan tmg:
l2+2e=2I
l(dw) + 252037 = 21" + S406>

3.2 Chi thi mau va cdch xdac dinh diém twong dwong trong phwong phdp dinh lrong
bang iod

Dé xé4c dinh diém tuong dwong trong phuong phap dinh luong bang iod, chon chi thi
14 hd tinh bot.

Tinh bot c6 nhitng tinh chét sau:
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a. Tinh bot hap phu iod cho san phdm mau xanh, khi dun néng mat mau xanh, dé ngudi
mau xanh tai hién.

b. Tinh bot khong cho mau véi1 dung dich 1odid.

c. Tinh bt c6 tinh khir yéu, c6 kha ning tac dung v6i mot sb chat oxy héa manh.

d. Tinh bot hap phu iod va giai phong iod cham.

Trong phuong phap dinh luong truc tiép, khi nhé dung dich chuén dé iod vao dung
dich chét khtr can dinh luong, tai diém tuong duong dung dich tor khong mau chuyén
sang mau xanh.

Trong phuong phap dinh lugng thé va thira trir, tai diém tuong dwong dung dich tir
mau xanh chuyén sang khong mau.

Diéu kién tién hanh:

Phuong phép dinh luong bang iod tién hanh trong cac diéu kién sau:

a. Khi dinh luong truc tiép, tién hanh trong mot truong acid hodc trung tinh (pH = 5- 8)
khong tién hanh trong moéi trudng kiém (pH>9), vi luc d6 xay ra phan tmg phu:
I+ 20H =10+ I+ H,0O

lon 10" ¢6 tinh oxy héa manh hon iod, n6 chuyén dugc ion S203% thanh SO4Z, dan
dén sai s6 két qua dinh luong.

b. Tién hanh & nhiét d6 thudng ( trong phong thi nghiém) vi & nhiét do cao iod bi thing
hoa va do nhay cua chi thi giam, din dén sai s6 két qua dinh luogng.
¢. Khi dinh luong bang phuong phap thé va thira trir cho chi thi ho tinh bot vao luc dung
dich chuyén sang mau vang nhat ( thoi diém gan twong duong), néu cho chi thi som thi
tinh bot s& hap phu mot phan iod va giai phong iod cham, do d6 két qua dinh luong s&
bi sai sb.
d. Khi dinh luong bang phuong phap thé, phan tmg giira kali iodid v&i chit oxy hoa can
dinh luong tién hanh 10 dén 15 phut dé phan ung xay ra hoan toan, dong thoi dé kali
iodid khong bi phan hity thanh iod, can tranh anh sang do phan tng:

4+ 02+ 4H" < I+ 2H.0
3.4 Mt 56 vi du dinh lwong bang phwong phdp iod:
3.4.1 Dinh lwong natri thiosulfat

Natri thiosulfat ( natri hyposulfit) c6 tinh khir manh, c6 thé dung dung dich chuin do
iod 0,1N dé dinh luong theo phwong phap dinh luong truc tiép:
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2Na2S203 + 12 = 2Nal + Na2S406
25203% + I = 21" + S406*
Pé xéac dinh diém twong dwong, chon chi thi 1a ho tinh bot. Tai diém twong duong khi
1 giot dung dich iod du lam cho dung dich c6 mau xanh.
Maéi truong dinh lugng phai trung tinh hay base yéu, khong tién hanh trong méi truong
acid vi ion S203% bi phan hiy thanh luu huynh nguyén t6:
2H* + $,03% = SI + SOz + H20

M
E, =—t= 23 _ 1265
n 2

M=@=1589
n 1

ENaZS2O3 =

3.4.2 Dinh luong dung dich glucose:

Glucose c6 cong thirc cau tao: CH,OH-(CHOH)4-CHO

Trong phan tir ¢6 nhém chire aldehyd nén glucose co tinh khir, do vy c6 thé dung
dung dich chuan d¢ iod dé dinh luong dung dich glucose bang phuong phap thira trir.

DDVN quy dinh sir dung phuong phap thira trir dé dinh lwong dung dich glucose nhu
sau: cho mot thé tich chinh xéc dung dich glucose can dinh luong tac dung véi mot thé
tich chinh x4c va qua du dung dich iod. Sau d6 dung dung dich chuan do natri thiosulfat
( ¢6 cung ndng dd véi dung dich iod) dé dinh luong luong iod thira.

Céc phan ung chinh xdy ra khi dinh lugng:
CH20OH-(CHOH)4-CHO + I + H,O —*— CH,0H-(CHOH)s-COOH + 2HI (1)
I2(thtra) + Na2S203 = 2Nal + Na2S40s (2)

Dé xé4c dinh diém tuong dwong, chon chi thi 1a ho tinh bot, dung dich chuyén tir mau
xanh sang khong mau ( cho chi thi khi dung dich c6 mau vang nhat).

Dinh lugng glucose bang dung dich chuan d6 iod theo phurong phap thira trir can luu
¥ diéu kién moi truong:
- Khi dung dich iod tac dung vé&i dung dich glucose (1) can tién hanh trong mdi truong
kiém ( dé oxy hoa triét dé glucose):
CH20H-(CHOH)4-CHO + I2 + 3NaOH — CH>0OH-(CHOH)4-COONa + 2Nal + H20

Ngoai ra con phan tng phu:

2NaOH + I2 = 2NaOl + Nal + H20
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Khi dinh lwong dung dich iod thira bang dung dich chuén d6 natri thiosulfat (2) phai
tién hanh trong mai truong acid yéu (5<pH<8). Do d6 phai acid héa dung dich bang

dung dich acid sulfuric dé trung hoa kiém va giai phong iod thira tir 10"

H* + OH = H0
NaOl + Nal + 2H* = I, + 2Na* + H,0
M 180

=——=90¢g

CeH1,06 —
6M12Y% n 2

3.4.3 Pinh leong kali permanganat trong thudc tim
Dinh luong kali permanganat trong thudc tim duoc dung bang phuong phap thé:
Trong mdi trudng acid, kali permanganat oxy hoa iodid thanh iod ty do (I2). Xéc dinh
lugng iod tao thanh bé“mg dung dich chuan dd natri thiosulfat, tir d6 tinh ra luong kali
permanganat trong thudc tim. Phuong trinh phan Gng:
2KMnO4 + 10KI1 + 8H2SO4 = MnSO4 + 5K2S04 + 512 + 8H20
I2+ 2Na2S203 = 2Nal + Na2S406
Pé xac dinh diém twong dwong dung chi thi mau 1a ho tinh bot ( cho vao khi dung
dich c6 mau vang nhat) dung dich chuyén tir mau xanh sang khong mau.

Mo, 158,03
n

EKMnO4 -

=31607¢

Chii y: phan tng gitta thudc tim va kali iodid thuc hién it nhat 10 phut va phai thuc
hién trong diéu kién tranh anh sang.

Phan tng gitra kali permanganat va kali iodid xdy ra trong moi truong acid sulfaric,
nhung khi dinh luong iod tao thanh bang dung dich natri thiosulfat phai tién hanh trong
moi truong base nhe hay trung tinh, tuy nhién lugng acid sulfuric cho vao vira du nén

khong can trung hoa bang kiém ( hoac natri hydrocarbonat).

CAU HOI LUQNG GIA
1.Néu cac diéu kién cia cic phan ung Oxy héa — khir phai thoa méin diéu kién trong
phuong phap dinh lugng oxy hoéa - khu ?
2.Liét ké mot s6 phuong phap dinh lugng duoc ding phd bién cua phuong phap dinh
luong oxy hoa - khir ?
3. Trinh bay tinh chét cua tinh bot ?
4.Trinh bay nguyén tic chung dinh lugng bing phuong phap oxy héa — khir ?
5. Trinh bay cac diéu kién ctia phuong phéap dinh luong bang iod ?
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TAI LIEU THAM KHAO

Duoc dién Viét Nam V- Bo Y Té.

Gido trinh thyc hanh hoa phan tich—Bd Y Té.

Gido trinh thyc hanh hoa phan tich — Pai hoc Y Dugc Can Tho.
Gido trinh thyc hanh hoa phan tich Pai hoc Can Tho.
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